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LJopori BoCbMUKNacHULi Ta BOCbMUKIaCHUKN!
LLlaHOBHI BYUTEenbLKu Ta BUnuTeni!

Vuui Ta yuyeHHIII BOCBMOIO KJacy IIPOMOBXKYBATUMYTh BUBUEHHSA HaM-
CYYacCHIIIIOro mKiJbHOrO mpeamera — iHghopMamuku.

IHgphopmamuka — 1e mayka mpo iHdopwmariiiui mporecu Ta iHdopma-
mifiHi pecypcu, Ipo KOMII'IOTEPU Ta iX BUKOPUCTAHHS. ¥ CydacHOMY CBiTi
iHopMaIifiHO-KOMYHIKAIifiHI TeXHOJOTil € BasKJINBUM iHCTPYMEHTOM IJIs
IOCATHEHHA ycImixy. S3HaHHA iHQOPMaTUKU BiJKPUBAIOTH MOKJIWBOCTL s
iHHOBAIIill, IJIS CTBOPEHHS HOBUX HNPOAYKTIB i mMOCIyT, IO 3MiHIOIOTH CBiT.
YMiHHA [OOIinbHO W e(eKTUBHO BUKOPUCTOBYBATH IM(MPOBI TEXHOJOTIT
B HaBYAJBbHINA AiAJBHOCTI Ta B IMOBCAKIEHHOMY KUTTI — OJHA 3 OCHOBHUX
BUMOT [0 YuHiB Ta yueHUNb HoBOI yKpaiHCHKOI IITKOJIN.

Ilinpyunuk, Axkuil TigAroTyBaB HAIl aBTOPChKUI KOJIEKTUB, CIIPUATHME
YCIIIITHOMY BUBUEHHIO iH(popMaTuKu. BiH momoMoKke HABUNTHCS JIOTiUHO
MHCJIUTH, OOTPYHTOBYBATU BJIACHI Aii Ta ¢Biif Bubip mu@dposux 3acobiB s
PO3B’sA3yBaHHSA 3a7a4 3 PiBHUX raly3eil 3 BUKOPUCTAHHAM iH(OpPMAaIliiHIX
TEeXHOJIOTi#i. A TaKoK OyTH KpeaTUBHUMU, PO3BUBATH HABUUYKU PO3B’A3Y-
BaHHS IIpo0JieM, TeHepyBaTH BJIACHI imel Ta JoOpOUYeCHO BUKOPKMCTOBYBATHU
YyKi IJIS CTBOPEHHS HOBUX iH(popMAaIifiHuX 00’ €KTiB.

Ha yporax imdopmatuku y 8 KJjaci Bu misHaeTecs IIpo OCOOJUBOCTI KO-
IyBaHHS HaHWX, ONMHUIIL BUMipIOBAHHA HOBKUHU ABIAKOBOTO KOOy, amapar-
He 3abe3leueHHs IePCOHATBLHOTO KoMm’oTepa. O3HalioMuTecs 3 MOHATTAMU
«Smart-rexHosorii», «IHTepHeT peueii», 0COOJMBOCTAMU HOIIIHLHOTO BHUKO-
pUCTAHHS INTYYHOro iHTeJeKTy. HaBumTecsa BUKOHYBATHU olepaillii 3 apxiBa-
MU JaHWNX, CTBOPIOBATH Ta IyOJiKyBaTH BJacHi BeOpecypcu. IIpomgoB:xuTe
CTBODIOBATH IMPOEKTU OAHIEIO i3 cyyacHUX MOB mporpamyBaHusa — Python a6o
Object Pascal, ompaliboByBaTH maHi, IOfaHi B eIeKTPOHHUX Tabauiax. Ha-
0yTi KOMIIETEHTHOCTi BM 3aCTOCOBYBAaTHUMETE IIiJl YaC BUKOHAHHS HABYAJIHLHUX
OPOEKTIB Ha ypoKax imopMaTUKU Ta iHIINX IIPeaMeTiB.

Marepian mimpyvyHumKa mopaijieHo Ha Bicim posminiB. Poszinm craanpa-
IOThCA 3 IMYHKTIB, a KOKHUU IIYHKT — 3 mianyHKTiB. KopucHumu Ta 1ika-
BUMH IJIsI Bac OyAYTh TaKi pyOpuKuM:

9 | IHTerpauis Onsa Tux, xTo
py 2E . w  [pautoemo
- Mpuvrapante = ) Fi % (noepHaHHs) npautoe
\ | 3KoMmMm’roTepoM % :
L4 ! 4= HayK 3 Android
e Mpautoemo g -
- . Mpaktnuna it Pau 7 Uikasi thakty
1 MomipkyTe R ... yrpynax/ =R A
; / pobota B 3 icTopii
o A ’ y napax
O6roBopitb HaliBaxnusiwe | " .
4 . . ~ \ . - Bukonante
~  i3pobiTb : B LbOMY Hocnigitb
1 ' . § 3aBOaHHA
11  BMCHOBKM 2l NyHKTi
Ons Tnx, xTo &~ [Dawrte lotyemochb o ale OuiHiTb cBOI
Xoye 3HaTu " Bignosigi Ha 'i'}' BUBYEHHS HO- v 3HaHHSA
Ginbwe 3anuTaHHa “&  Boro matepiany Ta BMiHHA




3HauHa yBara B MiAPYYHUKY OPUIIISAETHCA MPAKTHUUHINA OiAJbHOCTI,
y mporlieci gKoi i (hopMyIOThCsa BinTOBigHI iH(OpMATHUYHI KOMIIETEHTHOCTI.
YuuaM Ta yueHHUIIM OyAe 3aIIpPOIIOHOBAHO OOAyMaTH Ta OOTOBOPUTHU B IIa-
pax abo B HeBeJIMKHUX TI'PyIlax BifmoBigi Ha meaki sanuTaHHS, BUKOHATU
3aBJIaHHS 3i CTBOPEHHS UM YIAOCKOHAJIEHHS II€BHOIO iH()OPMAIiIAHOTO IPO-
OYKTY.

HeTanbHilme 3po3yMiT, HACKiJIBKY COPaBAUJINUCH CHOAiBaHHSA YUYHIB Ta
YUYEHUIh ITI0/I0 ONIaHYBaHHS HABUYAJLHOTO MaTepianry, AKUX pe3yJbTaTiB J0-
CATHYTO, BOHU 3MOJKYTh, BiIlIOBiBIlIM Ha 3anuTaHHA PyopuKku OuiHiTs cBOI
3HAHHS Ta BMIHHS, IKY PO3MiII[eHO B KiHIIi KOXXHOIO PO3IijJy HiApyUHUKA.
Boma micturs 3anmTaHHA OIS CAMOOIIHIOBAHHSA NOCATHEHHS 000B’A3KOBUX
pesyJbTaTiB HaBUAHHS BIiAMOBimHO mo BuUMOT [lep:KaBHOTO cTaHIapTy 0aso-
BOI cepeqHBOI OCBITH Ta MOMEJBHOI IIPOrpaMu.

YV migpyyHUKY ONUCYIOThCA il 3 mporpaMHUM 3a0e3neueHHAM Ha 0asi
omeparifinol cucremuz Windows 10, SKIIo He 3a3HaYeHO 1HINY omepariiiny
CHUCTEMY.

Marepianu njasd BUKOHAHHS 3aBIaHb, BIpPaB, y TOMY YHC-
Ji (aitnm-3aroTroBKu, posMmimieHo Ha cauTi ImgopmaTura niasa
BCix 3a anpecoro http://sites.google.com/pu.org.ua/allinf a6o 3a
QR-komomM.

3uuumo naidH020 ma 3axXONaAuU6020 Ha8UaHHa!

AsmopcoKuil KoJleKmue



Y ubomy po3aini BU oTpMMaETe HOBI, a TaKOX NOrnMUMéuTe Ta poswmpuTe
3HaHHSA W YOOCKOHanuTe HaBU4YKM 3 TaKUX TEM:

KOQyBaHHS Ta AeKOAyBaHHS MOBIgOMIIEHb;

KOOYyBaHHSA TEKCTOBUX, rpadivHUX i MynbTUMEAINHUX AaHuX;
Tabnuui KoaiB CUMMBOIIB;

KonipHi mMogeni; .
[OBiKOBE KOOYBaHHS;

OAMHULi BMMIPIOBaHHS OOBXWHU ABIKOBOrO Koay.

VYyVVYY

1.1. KOAYBAHHS TA AEKOAYBAHHS NOBIAOMAEHb

Y uboMy NyHKTi ATUMETbLCS NpOo:

P cyTHiCTb Mpouecy KogyBaHHS;

P npaBuna gns 34iiCHEHHs! KoayBaHHS;
P> cyTHiCTb MpoLecy AeKoayBaHHS.

KOAYBAHHS NOBIAOMAEHb

Mpuraaaite
® Aki iHbopmaUinHi npouecn By 3HaeTe? ® Aki icHyt0Tb cnocobu NogaHHs NoBiAoOM-

neHb? o LLlo BM 3HaeTe nNpo WngpyBaHHSA MOBIAOMMAEHb? XTO i ANs YOro MOro BUKO-
pucTOBY€E? Y YoMy BOHO nonsrae?

Ilix uvac omparoBaHHS TOBiTOMJIEHB, IIONAHUX CJIOBAMH, YHCJIAMU,

rpadiyHUMU 300pa’KeHHAMM, 3BYKaMHU TOIIO, YaCTO 3MiHIOIOTH CIIOCi6 ITo-
IaHHA 3 MeToio 30epiranHs, mepeJaBaHHs, OIpaIlOBaHHS ab0 3aXMUCTy IIO-
Bimomaenb. HaBememMo KijbKa IIPUKJIATIB:

VYeui moBimomMIeHHS 3amuCyIOTh Ha malepi, 3aMiHIOIOUN 3BYKHU JIIOM-
ChbKOI MOBU JiTepamu aJjpaBiTy. BogHouac BUKOHYEThCA 30eperkeHHS
TIIOBiIOMJIEHbD.

Ilinx uac posmoBu MOOGiIbHUM TesedOHOM 3BYKOBi CHUTHAJIHU IEePETBO-
pIOIOTHCA Ha eJeKTpoMarHiTHiI xBuii. Ile poOUTHL MOMKJIMBUM THepena-
BaHHSA MIOBiIOMJIeHb HA BeJIMKIi Bizmcrawni.

Posp’asyioun 3azauy Ha ypoIli MaTeMaTHKN, YUCIiBHUKU 3aIllUCYIOTh
nudpamMu, a mMaTeMaTHUuUHi omeparii — cumemiamsbHuMu 3Hakamu. Lle
CIIPOIIYyE OIMPAIIOBAHHS UYKUCJIOBUX NAHUX.

Ha 3aXuWCTy TOBiZOMJIEHBb Bifi CTOPOHHIX 0Ci0 3AiCHIOIOTH ITUPPY-
BaHHA, 3aMiHIOIOUH JIiTePU B TEKCTi IOBiLOMJIEHHS iHIIUMHU JiTepaMmu,
ypcaaMu abo iHIMMMK YMOBHUMU IIO3HA-

YeHHAMU. ) o ) . Kop (nart. codex — kHura) —
ITpounec samiHu oOxHi€l MOCIIZOBHOCTL  cycrema yMOBHMX curHaris Ans

CHUTHAJIIB, AKOIO IIOJAaHO MOBiJOMJEHHHA, iH-  nepenaBaHHs, ONpaLIOBaHHS Ta
1I0I0 IIOCJiJOBHICTIO CUTHAJIB HAa3UBAIOTh  36epiraHHs MOBiAOMIIEHD.
KOTYBAHHAM IOBiTOMJICHHA.

=2 ro3pgIn

—
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= PO3III

Y mam yac KOAyBaHHS IIMPOKO BUKOPHCTOBYIOTH IJISI OIIPAIlIOBAHHS
HOBilOMJIEHb HE JIUIIE JIOAWHOI, a I MupoBuMU OpuctpoamMu. Iasd 1bo-
ro mOTpPiOHO momaTy AaHi y BUIJIALI, OPUIATHOMY OJIS IX OIIPAIlIOBAHHS

IPUCTPOAMU.

4826453849072

Kog Kog  Koutp.
kpaiHn BupoBHuka  TOBapy uwudipa

Man. 1.1. WTpuxkog ToBapy

Hampurnaan, BigzomocTi mpo ToBapu
KOJYIOTh 3 BUKOPUCTAHHAM IITPUXKOIB
(man. 1.1). 'pynu nmudp HA MITPUXKOIL
€ KojaMM KpaiHu Ta IIiAIIpueMCTBa, IO
€ BUPOOHMKOM MEeBHOTO TOBapy, Ta ca-
Moro ToBapy. JlrogmHa MOKe IIPOaHaJIi-
3yBaTHU €M UMCJIIOBUU KOM, KOJU KYIIYeE
ToBap y MarasmHi. Aje Ti cami Bimomo-
CTi KOAYIOTHCS TAKOYK TOBIIUHOIO JIiHIN
HMITPUXKOAY Ta BifCTaHHIO MiX HUMH.
Heit rpadiuyamit Kox cipuiiMaeThCsA CIie-
MiaJbHUMHN CKaHepaMM Ta OIpPAaIbOBY-
€ThbCA 3 BUKOPHCTAHHAM KOMII IOTEpa,
KOJIM BU OILJIAYY€ETE TOBap Ha Kaci.

Vei moBimoMseHHsA — TEKCTOBi, umcjaoBi, rpadiuxi, 3ByKoBi Ta iHImi,
AKi MU CTBOpPIOEMO, 30epiraeMo Ta OmIpParbOBYEMO 3 BHUKOPUCTAHHIM
KOMII’f0Tepa, KOAYIOThCA 3 BUKOPUCTAHHAM ABIIKOBOTO KOAYy, 3 AKUM BU
O3HaoMuTecsd Ha HACTYIIHUX YPOKax.

g xomyBaHHA IOBiTOMJIeHb BM3HAYAIOTHL He JiuIle Habip cuUrHasis,
AKI OyayTh BUKOPHCTAHI [JIsI 3aMiHM CHUTHAJIIB 3aJaHOT0 IIOBiJOMJIEHHS,
a 1 mpaBmJa, 3a AKUMU 3IiMCHIOETHCA IS 3aMiHa.

[Als[B[r|r]A]

[ale[B[r|r]a]

Man. 1.2. Mpasuna 3amiHu cumBonis
3a wudpom Llesaps 3i scyBom
Ha 4 niTepn npaBopyu

Man. 1.3. Anck onsa kogyBaHHSA
noBigoMIEeHb 3a Wwndpom Llesaps

Hanpukaazn, 3 ictopii mobpe Bigomo
mu@p, AKUM KOPHUCTYBaBCA IJIdA CEK-
PETHOTO JUCTYBaHHA 31 cBOIMU reHepa-
JaMu puMcbKuii immeparop Iait HOuiii
ITesap (100 p. mo H. e. — 44 p. 10 H. e.).
IIpaBuio KomyBaHHS IIOJATAaE€ B TOMY,
10 KOXKHA JIiTepa B TEKCTi IMOBiTOMJIEeH-
HA 3aMiHIOETHCA iHIOIO, IO MiCTHUTBLCS
B andaBiTi Ha BigcTaHi KiIbKOX HO3MU-
miit Bix samamoi gitepu (mana. 1.2).

Tak, 3aKOOyBaBIIIM IIOBiTOMJIEHHS
«npugimy» 3 BukKopuctanuam mudpy Ile-
3aps 3i 3cyBoM Ha 4 JiTepu IIpaBoOpyd,
OTPUMY€EMO IIOBITOMJIEHHSA «YPKenru».

Ha mamionKy 1.3 HaBemeHO BUTJISAL
IUCKa, AKuil O0yJ0 BUTOTOBJEHO [IJIs
CIIPOINIEHHS IIPOIlecy KOIAYBaHHS IIOBi-
ITomJeHb 3a mu@pom Ilesaps.

Y mam yac mudpyBaHHA IMIUPO-
KO BHUKOPHUCTOBYETHCA [MOJA 3aXUCTY
OOBiZOMJIEHb BiJi HECaHKI[IOHOBAHO-
ro AoCTymy Iig dvac ix IepegaBaHHSA
KOMII'IOTEDHUMU MepeKaMu.



AEKOAYBAHH$ MNOBIAOMAEHb

~ Momipkyure

@ Yy mMOxe WmndpyBaHHA Ta po3LUNMGpPyBaHHA BUKOHYBAaTUCA 32 OOHUMU A TUMM
camumu npasunammn? e Lo Biobyaetbes, AKkwo cnpobyBatu BiaKpUTK rpadivHmi hann
y nporpami BMokHOT? I3 4uM Lie noB’sa3aHo?

Ha ocuHoBi mpaBuia, 3a AKUM KOAYETHCA MOBiTOMJIEHHSA, YTBOPIOETHCHA
IPaBUJIO IJIS BiTHOBJIEHHS ITIOYATKOBOTO HOBimomiieHHs. IIpormec orpumas-
HA TOYATKOBOIO IIOBiOMJIEHHSA i3 3aKOJOBAHOTO HA3WBAIOTH AEKOIYyBaH-
HAM IIOBiOMJIEHH.

JlekoayBaHHA MOBiZOMJIEHbL BifOYBAETHCSA, KOJMHM MU UYHUTAEMO BIOJIOC
HaJIPYKOBaHUM TEKCT, BUKOHYEMO MY3WUYHUUN TBIp IO HOTaX, PO3MIN(POBY-
€MO TOBiTOMJIEHHS, BUSHAYAEMO 3a IITPUXKOAOM KpaiHy, V AKifl BUTOTOB-
JIeHO ToBap, TOIIIO.

Tak, nja JeKoJyBaHHS IOBifoMJIeHHA, 3aKomoBaHoro mudpom Ilesapa
3i scyBoM Ha 4 JjiTepu IpaBopyu, IMOTPiIOHO KOMKHY JiTepy 3aKOJOBAHOTO
HOBiOMJIEHHS 3aMiHHTH iHIIIOIO, IITO po3MiImleHa B andasiTi Ha 4 mosmIrii
JiBopyu Bixg samanoi. TakuM umMHOM, OEKOAYBABIIU IIOBiJOMJIEHHS «3mO0-
(KrH 3uch», OTPUMYEMO «000puUil DeHb».

Y KoMm’ioTepHHX cucTeMax (aiam, y sKux 36epiraroThcsa JaHiI pisHUX
TUIIIB, € IPUKJIaJaMHU 3aKOJOBAHUX MOBimoMJieHb. IJd KOZyBaHHS JaHUX
KOJKHOTO THUIY (TEKCTOBUX, I'pad@ivyHMX, 3BYKOBUX TOII0) BUKOPUCTOBYIOTH
pisHi asroputmm. BigmoBigHO KO BMKOPUCTAHUX AJTOPUTMIB KOAYBaHHSA
YTBOpPIOIOThC (aiinu pisaux dopmariB (DOCX, TXT, BMP, JPG, MP3 ta
imrmi).

Koau ¢aiin BigKpuBaioTh [Jis OMpAIIOBAHHA Yy BiAmoBimmiii mporpa-
Mi, BimOyBaeThcs mpoliec JeKOoAyBaHHs. JIKITO crrpoOyBaTy BiZKpUTH (Paiii
y HeBiATIOBiAHi# mporpami, To MOYaTKOBE IIOBiIOMJIEHHSA He Oynae BigTBOpE-
HO, OCKIJILKM TaKa IporpamMa He MiCTHUTh HOTPiOHOTO aJIroOpuUTMy AeKOIy-
BaHHA.

Kongysanusa Ta meKoayBaHHS IIOBiJOMJIEHDb € IPUKJIaJaMU iH@opMAaIliii-
HUX IIPOIECiB OompaIrioBaHHSA JAaHUX.

AAS TUX, XTO XO4Ye 3HATU BiAbLue

3p0o3yMmino, Lo He AN KOXHOro 3aKoAoBaHOro MOBiOOMIIEHHS nepenbayaeTbes
Moro BinbHe AekodyBaHHS 6yab-9KMM KOPUCTYBaYeM.

WncpyBaHHA — Lie npoLec KoayBaHHSA AaHUX, SKUA BUKOPUCTOBYETLCA AN 3aXUCTY
BMICTY MOBIAOMIEHHS Bif, CTOPOHHIX OCIO i fMLle BU3HAYEHi KOPUCTYyBadi MOXYTb BU-
KoHaTn paewundpyBaHHA. [InNa LbOro BOHU NOBUHHI
3HaTW NpaBuno AekoayBaHHSA. Takum YMHOM 3abes- Kpuntorpadis (rpeL.

nevyyeTbCcs KOHMIAEHUINHICTb AaHWUX. KOUTTTOS — NPUXOBaHMIA
lLndpyBaHHs nepesbadiac BUKOPUCTAHHS KPUM-  \haow) — nucaTit) — Hayka npo
TOrpachiyHoro Kriio4a B MOEAHAHHI 3 PISHAMW Ma-  yaremaTiuHi MeToaM

TematuiHUmn anroputmamu. KpuntorpadidHMm  ;5603neueHus 3axucTy
KIKOY — Lie Habip gaHux, K NnpaBumno, MmateMaTuyHmX iHcbopmaLlii.
BENNYUH, Y3roMKEHMUX MK BigNpaBHUKOM i OTPUMY-
Ba4eM MNOBIAOMIIEHHS.
LLincbpyBaHHA MOXeE BUKOHYBATUCSA 3 BUKOPUCTAHHSIM CUMETPUYHNX abo acumeTpuy-
HUX anropuTMIB.



CUMeTpUYHUIA anropuTMm LWKcpyBaHHA BUKOPUCTOBYE OOWH KpuntorpadivyHum
KIHOY | CUMETPUYHI Npasuna Ans WwnudpyBaHHA Ta gelmdpyBaHHA gaHuX. Bigomun Bam
wundp Llesaps € cumeTpnyHUM anroputMoM LINGPYBaHHS. Y HbOMY YMCIO, LLO BU3Ha-
Yae BENMUYMHY 3CyBY, € KpunTorpadiyHMM krovem. AKWo ansa wudpyBaHHA BMOpaHo,
Hanpuvknag, 3cyB Ha 4 niTepy npaBopy4, TO ANs gewundpyBaHHs — 3CyB Ha 4 niTepu
nisopyy. CMMETPUYHICTb Monsdrae B TOMy, WO ANd Wn1pyBaHHA Ta gelumdpyBaHHS Be-
NYnHa 3CyBY OHAKOBA, a HaMPAMKN NPOTUMEXHI.

AcuMeTpUYHUIA anropuT™ WndpyBaHHA, Ha BigMiHY Big CMMETpUYHOro, nepenba-
Yae BUKOPUCTAHHA Pi3HUX KModiB ANng wudpyBaHHA Ta gewwndpyBaHHa gaHux. OgunH
i3 LMX KMoYiB € BIAKPUTUAM, @ iHLWWIMA — 3aKPUTUM. BMKOPUCTOBYOUN BIOKPUTUIA KITHOY,
Oyab-XTO MOXe 3alumdpyBaTH NOBIAOMIEHHS, ane AelundpyBaT KOro MoXxe NuLle Town,
XTO Ma€ 3aKpUTUN KNioY. Y LibOMY MONISAirae aCUMETPUYHICTb anropuTmy.

Bigkputunii i 3aKpUTUI KIoYi MaTeEMaTUYHO MOB’A3aHi 0aMH 3 ogHMM. Ane, 3Hatouu Big-
KPUTWUIA KNHOY, ANS NOLUYKY 3aKpUTOro KroYa, HaBiTb 3 BUKOPUCTAHHAM HaWMOTYXKHILLMX
KOMM'tOTepiB, NOTPIGHO Yacy BinbLue, HiXX TPMBaniCTb NHOACHKOrO XUTTS.

OfHuM 3 monynspHMX anropuTMIB aCMMETPUYHOIO LWngpyBaHHa € anroputm RSA,
AKkvKn 3anpornoHysanu B 1977 poui B4eHi Maccauycetcbkoro yHiBepeutety P. Pisect, A. LLa-
Mip i J1. AanemaH. AnropuTm oTpyMMaB HasBy Bif nepLumnx nitep ix npissuwy, (Rivest, Shamir,
Adleman). BignosigHo [0 LbOro anroputMy obuparoTb ABa pi3HUX NPOCTUX Yncha, y 3a-
NnCi AKX NoHa, CTO uudp, Ta 3HaxogdAThb ix A4oOyTOK. BiH € cknagoBowo BIOKPUTOrO Kritova.
3aKkpuTuI KMto4 064MCIIOTE HA OCHOBI OAHOMO 3 0BPaHNX MPOCTUX YMCEN.

Anroputm RSA BMKOPUCTOBYIOTb AMS CTBOPEHHSA €NEKTPOHHMX Mignucis, Wndpy-
BaHHS kaHaniB MOBINbLHOrO 3B’A3Ky, B CUCTEMAaX ENEKTPOHHOI KOMEpLii TOLLO.

w_, Mpautoemo 3 komm’ioTepom E| E|
m 3aBmaHHsa Ta aJTOPUTMH iX BUKOHAHHSA BU 3MOKeTe 3Hau- [
Tu 3a agpecoio https://cuttly/Je2cOcCZ abo QR-Komom. E "
HamBa)KAmMBILLE B LbOMY MYHKTI '

a KoayBaHHsA NOBiAOMMNEHHS — Lie NPOLIEC 3aMiHN OfHI€l NOCMiAOBHOCTI CUrHanMiB, KO
NnoAaHo MOBiAOMITEHHS, iHLLIOK MOCHIAO0BHICTIO CUrHanIB.

KogyBaHHS NoBigoMIIEHb BUKOHYETLCS 3 METOLO X 3bepiraHHs, nepegaBaHHs, nogarb-
LIOro onpautoBaHHs, 3axmcTy. [na kogyBaHHS MOBiAOMIIEHb BM3HA4aloTb Habip curHanis,
sKi OyQyTb BMKOPWUCTaHI ONs 3aMiHM CUrHaniB 3aJaHoro rnoBiJOMIIEHHS, Ta npaBuna, 3a
AKUMM 30INCHIOETLCA LS 3aMiHa.

[ekoayBaHHA NOBIAOMINEHHS — Lie NpoLec OTPUMaHHA NOYaTKOBOrO MOBIAOMIEHHS i3
3aK0[0BaHOro.

KogyBaHHSI BUKOPUCTOBYETLCSA AN OnpauioBaHHSA NOBIOOMIIEHb He NULLE MIOAMHOL,
a n uyndpposrMn npuctposimu. [ns upboro NOTpibHO NogaTtu gaHi y BUMA4i, npugaaTtHomy Ans
OnpautoBaHHA NPUCTPOAMU. Y KOMITIOTEPHUX CUCTEMax dpannu, y skmx 36epiratoTbcs AaHi
Pi3HUX TUNIB, € NpUKNagamMu 3aKo4OBaHUX NOBIAOMMEHb. [ns KogyBaHHA OAHUX KOXHOro
TUMY BUKOPUCTOBYIOTb Pi3Hi anropuTmMu. BignosigHO A0 BMKOPUCTaHMX anropuTMmiB Kogy-
BaHHS YTBOPOOTHCS hannu pisHux dopmaris.

&= Aamnrte BIAMOBIAi HO 3AMUTAHHS
J¢ 1. YV yomy mossirae IpoIec KOAYBAHHSA IOBiZOMJIEHB?

2. 3 SKOI0 MEeTOI0 BUKOHYIOTH KOAYBAHHS IIOBiIOMJIEHEL?

3. Illo moTpi6HO IMoNepeAHBO BUBHAUMNTH IJIA KOTYBAHHSA IIOBiTOMJICHHS?

4. Y yomy IoJArae Ipoiiec AeKOAyBaHHS IIOBiToMJIeHBb?

5. Illo osmauae dopmar daitny, aKuii 00MPAIOTh IiM Yyac 30eperkeHHs
mauux y daimai?



$* O6roBopiTh i 3p06ITb BUCHOBKMU

I 1. ¥V gaKkux KUTTEBUX CUTYalligX BaM JOBOAMJIOCS 3MIiHIOBATH CIIOCi6
nomamHsa moBimomiaeHb? HaBeniTh mpuKJIagy KOAYBAHHS, SAKiI TpaILIsSINCS
BaM y MOBCAKIEHHOMY JKUTTi.

2. 3 AKO0I0 MeTOI0 3BYKH MY3UKH! KOAYIOTh HOTAMMU; IIOBiJOMJIEHHS IPO
0COOJIMBOCTI PYXy IO JOPO3i KOAYIOTH JOPOKHIMU 3HaAKaAMM?

3. fAKi moBimoMJeHHA MOXKHA 3aKOAyBaTU 3 BUKOPUCTAHHAM KOJILO-
piB; rpadiurux mosHauens? HaBemiTh mpukIamgu.

4. 3a axumu upasuaamMu y rpi «Mopcbkuii 6iii» KOAYIOTH IIOJOMKEHHS
KopabuiB? fK Ile KomyBaHHSA BUKOPHUCTOBYIOTH IIi yac rpu?

*. BUKOHOMNTE 30BACHHS

% 1. HaBexiTh mpukjIagu NIpaBUi KOAYBAHHA IIOBiJOMJIEHb, AKi BUKO-

PHUCTOBYIOTH V¥ My3ulli, isuili, ximii, reorpagii Ta B iHmux HayKax.

2. 3akopnyiiTe 3 BuKopuctaHHaM mudpy Ilesaps 3i scyBom Ha 4 jiTe-
pu IPaBOPYY MMOBiOMJIEHH:

a) iH(hopmamuka;

0) mos wKoaa.

3. IloBimomienusa 3akomoBano mmudpom Ilesapsa 3i 3cyBom Ha 3 jgiTepu
npaBopyd. lexkoayiiTe MOBiJOMJIEHHS:

a) 03ysg3pa;

0) ecypz mcecauce.

4. 3o00paskeHHs CKJIAJa€ThCs 3 KBAApPaTiB, AKi posmilieHi B 5 cTOBIIAX
i 10 pagkax. KosxeHn kBaapaT moapboBaHo B 0auH 3 8 KOJILOPiB (MaJ. 1.4).

konip | 1 N

KopuuHessd | powesdid | BnaguTHei | GinkR | soeTwid | aenemsd cuHiA YapHM

Koa i} 1 2 3 4 5 8 7

© O~ @ W & WM

Marn. 1.4. 306paxeHHa Ta Tabnuusa KogiB Konbopis

Hna xogyBaHHsA 300pasKeHHS BU3HAUAETHCSA KO KOMKHOTO KBajpaTa —
Tpuniudpose uyucao. Ilepina mudpa osHauae HOMEP CTOBIIA, Y AKOMY DPO3-
TalroBaHUi KBagpaT Ha 3o0paskenui (Bim 0 mo 4), mpyra mudpa — HOMEP
panka (Big 0 mo 9), Tpera mudpa — Kox Koabopy (Big 0 mo 7). Hampukian,
JiBUII BepxXHill KBaapaT Ha 300pakeHHi Mae Kox 003, a mpaBUil HUMKHINA —
Kon 497. 3axonyiiTe pALOK 3 HOMepoM 6 IILOTO 300pasKeHHsd.

5. Opuu 3 HalgaBHimmx mudpiB 0yB pospobsenuii ITomidiem (III cr. 10
H. €.) — TPEIbKUM iCTOPUKOM, IIOJKOBOAIIEM, AEPIKAaBHUM igueM — Ta OTPU-
MaB HasBy «KBazapar IlomiGis». Kosxkaa mitepa amdapiTy 1mboro mudpy
micTuThbesa B Tabsuiri. ITig uac KogyBaHHS IIOBiJOMJIEHHS KOXKHA JiTepa 3ami-
HIOETHCS ApPOI0 ITHM(MP — HOMEPOM CTOBIILA Ta HOMEPOM PsAAKa TabGJauIli, Ha




IepeTrHI AKUX BOHA poaMilieHa. [{ad KoayBaHHA MOBiIOMJIEHb YKPalHCHKOIO
MOBOIO MOJXHA BUKOPHCTATU TAOGJAUIO i3 6 cToBmIiB i 6 pagkis (man. 1.5).
Hexkony#iTe Ta 3aKoayliTe 3 BUKOPHCTAH-
HAM HaBeIeHOI Ta0JJauIll IOBiLOMJIEHHS: 4
a) 24 14 43 13 21 13 62;
0) 33 14 61 64 31 11 63 63 36;
B) iH(opmamuka;
T') n08i0OMAEHHS.

(o2}

i

mi>»| =
o o

) 6. 3maiigiTe BimoMmocTi Ta migroryiirte Imo-
¥ BiJOMJIEHHSI TIPO CIIOCOOM KOAyBAHHA:
a) aszdoyka Mopse;
6) mrpudt Bpaiinsa;
B) QR-komu;
T') KOAU Y BUIIUBIII.
@ 7. 00’ennaiiTech y rpynu mo 4 ocobu Ta peanisyiiTe npoekT «IIndpy-
4% BaJIbHUK»:
KOKHa Tapa YYaCHUKIB / YUaCHUITh T'PYIIM PO3PO00JIse BJIACHI IIpaBUja
KOAYBAaHHS CHMBOJIIB TEKCTY Ta KOAYE 3 iX BUKOPUCTAHHAM (pasy
Cb0200HI 2apHuil OeHb 0as Pymoboay Ta Ille OfHE BJIACHE TOBiIOMJIEHHS;
3aKOJI0OBaHiI TOBiLOMJIEHHS IepemamTh APYrili mapi y4acHUKIB /
YUYaCHUIIb;
Ha OCHOBI ITOYATKOBOTO Ta 3aKOJOBAHOIO BUIJVIAALY Bimomoi ¢pasu
MMOTPiOHO posragaTy aJropuUTM KOAYBAaHHSA Ta IeKOAYyBaTU APYTe IO-
BioMJIeHHSA.
IIpoanasisyiiTe yac, mMOTPiOHUIT AJisT POSraAyBaHHS aJITOPUTMY KOLY-
BaHHS, Ta 3p00iTh BMCHOBOK IIPO HAMAINMHICTH IIHOTO AJITOPUTMY OJs 3aXU-
CTY IIOBiJOMJIEHB.

)
(0]
b |0
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E 42 =s|—w
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Man. 1.5. Keagpat MNoni6is

i [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. HaBexiTh IpuKJIaAu aJrOPUTMIiB KOAYBAHHS TEeKCTOBUX ITOBiZOMJICHD.
2. fAxi Bu snaete Bunu rpadiku? Cxapaxrepusyirte ix.

1.2. KOAYBAHH$ TEKCTOBUX, FTPA®IYHUX | MYABTUMEAINHNX AAHUX

Y ubOMy NYHKTi ATUMETbLCS Npo:
P> KoOyBaHHSA TEKCTOBUX OaHUX;
» Tabnuui koais cuMBONIB;

P> kogyBaHHSA rpadiyHUX OaHuX;

P konipHi mogeni;

P> KoayBaHHS MYNbTUMELINHUX OaHUX.

KOAYBAHH4A TEKCTOBUX AAHNX

if > Momipkynte
~ = e Yomy B TekctoBoMy npouecopi Word crnncok, ernieMeHTn SKoro no3HaveHo nite-
pamu, TAKOX YBaXKAETLCA HYMEPOBaHNUM? ® Yy MOXyTb OyTM OQHAKOBUMM KOOWN BENUKMX
i Manux niTep nig Yyac KoAyBaHHSA TEKCTOBUX MOBIAOMIEHb? Ha Lo ue moxe BnnuBatun?
o Yy MoXyTb ByTU OOQHAKOBUMM KOOW NiTEP 3 OOHAKOBMM HanmMCaHHAM aHrinCcbKoi Ta

YKpaiHCbKOT abeTkM, Hanpuknag, nitep «a», «o», «ey» Towo? Ha wo e Moxe BnnmBatn?
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Yeci mami, 1m0 mpm3HauUeHi Ay OoHpamOBAHHSA aBTOMATUYHWUMU IIPHU-
CTPOSAMH, IOBUHHI OyTM HMEeBHUM UMHOM 3aKomoBaHi. [Ia1sd ompallloBaHHS,
mepefaBaHHSA Ta 30epiraHHA TEKCTOBUX IIOBiIOMJIEHb 3 BUKOPHUCTAHHIM
KOMII’I0Tepa CHMBOJIU KOAYIOTH UMCJIaMMU.

I KomyBaHHSA TEeKCTiB BUKOPUCTOBYIOTH TAOJHUIII KOTIB CUMBOJIIB,
Y AKUX KOMKHOMY CUMBOJIY, IO MOKe OYyTHM BUKOPHUCTAHUUN Y TEKCTOBOMY
MOBiOMJIEHHi, ITOCTaBJE€HO y BimmoOBigHiCTH mesxe uwmcao. ¥ 1963 poriri
y CIITA 6yna pospobjeHa omHa 3 MePIINX
TaOMUIh KOJiB CHMMBOJIIB, MpU3HaAUeHa AJid  Tenetaun (nar. tele —
mepemaBaHHSA IIOBimoMJIeHb TejeTaimiom. IIi-  BigganeHun, aHrn. type —
3HiIlle BOHA cTaJja CTAHZAPTOM IJA BUKOPU- APYKYBaHHS) —

CTaHHA B KOMII'IOTepHiil TexHimi Ta oTpuma-  €nNeKTpomexaHiyHa

Ja Ha3By Tabauma komiB cumBoaiB ASCII  APyKyBallbHa MallnHa, AKy
(aurn. American Standard Code for  BVUKOPWCTOBYIOTb ANA
Information Interchange — amepukancpkmit  CPEAABAHHA ApOTaMu
CTaHIAPTHUI KOA Mg oOMiny imdopMmarriero). TEKCTOBIX MOBIAOMIEHb.

Y rabauni ASCII giTepam aHIIificBKO-
ro aagasiry, mmdpam, pPoO3LiJIOBUM 3HaAKaM, CHMBOJIAM peJaryBaHHS Ta
dopmMaTyBaHHS TEeKCTYy IIOCTaBJIEHO y BiAmoBimmicTs umcaa Bim 0 mo 127
(raba. 1.1).

Tabauuys 1.1
IIpuknagu rpyn koxiB cumBoJi tadauii ASCII
Hiana3oH kodie Ipyna cumeonie lMpuknad kody Cumeon
48 0
Bin 48 oo 57 Lincopu
57 9
65 A
Big 65 A0 90 Benuki nitepu 66 B
aHrnivicekoro andasity
90 Z
97 a
Big 97 a0 122 Mari nitepn 98
aHrmincbkoro andasity
122 z

Iami Komw BimmoBimarmTh yOpaBiIAiOUYMM, HeIPYKOBaHUM, HeaJsdaBiT-
HUM CHUMBOJIaM, 3HAKaM MaTeMaTUUYHHX OIlepaliii, Ay:KKaM, PO3IiJI0BUM
3HAKaM TOIIIO.

TerkcroBi cuMmBoJM, 110 KoAyioThea B Tabuauii ASCII uncaamu Big 32
no 127, maBenerno B Jodamky 1 nigpydHUKA.

Tabaura xoxiB cumBoiiB ASCII micTuTh KOAM JiTep JuUIle AHTJIi-
chbKoro andasity. [yia KomyBamHAa JiiTep iHmMMx andasiTiB 6yau po3pobJe-
Hi immi rabauii koxgiB cumBoaiB. Hanpukian, rabauii KOI8-U (KOI — kon
oOMminy imdopmartieto, aura. Ukrainian — ykpaincbka) Ta Windows-1251
yKJI04YaloTh 0e3 3MiH yci kKomm tabauii ASCII, a Tako:X MicTATh KOAU
JitTep ykpaiHcbkoi aberku. Komamu 1mux JjiTep € HaTypaJibHiI umcia B aia-

nasoHi Bixg 128 mo 255.



= PO3III

Tabauis kKoxiB cumBoaiB Windows-1251 6yia pospobseHa AJas KOXY-
BaHHA B omepaitifiniit cucremi Windows JiTep abeTox rpynu cjaoB’ SHChKUX
MOB, 0 SKHUX HaJle)KaTh YKpaiHcbhbKa, OoJrapcbKa, cepOchbKa, OOCHilichbKa
Ta immri. ¥ Hill, HAOPUKJIAM, JliTepa «a» yKpaiHCcbKoi abeTku Mae Kon 224,
Jitepa «i» — Kox 179, mditepa «r'» — Kox 180 Ta immri.

inux yumcen Bixm 0 mo 255 BucrTauae, 1106 3aKOAyBAaTH CUMBOJU Jesd-
KHMX IBOX a0eTOK, HAIIPUKJIAJA aHTJIiHCbKOI Ta yKpaiHCBhKOI, Ta medAKi iHrmi
cuMBoJIK. Ajle IS KOAYBaHHS CHUMBOJIIB iHIMIWX CHUCTEM IHUChMa (T'pellb-
Koi Ta apabcbkoi abeTku, ieporyidiB, KIMHONMUCY TOINO) IOTPiOHO 3HAU-
HO OinbIlle 3HaUeHb KOAiB. A KOogyBaHHS CHMMBOJIB ycix an@asBiTiB cBi-
Ty pospobseHo Tabauio KoxiB cuMmBoJiB FOuikom (aurs. Universal Code,
Unicode — yHiBepcambHU KOI).

Tabauia FOHikox cxkiaamaeTrhea 3 17 Habopis cuMmBoiiB mo 65 536 3Ha-
YeHb KOJiB Y KOKHOMY, ToOTO MicTuTh 1 114 112 cumBoiiB Ta ix Komu. K
i B iHIIMX TabJIUIAX KOAiB cuMBOJIiB, y FOuikomi mepiri 128 xoxiB Bigmosi-
narors Tabuauii ASCII. Oxpemuit posgin y Tabauii FOuikom MmicTurs Komu
JiTep ykpaincbkoi aberku. Hampuxiazn, JiTepa «a» yKpaiHCbKOI abeTKu
mae xox 1072, mitepa «i» — xox 1110, mditepa «r'» — xox 1169 Ta imrmi.

Bukopucranua rtabauili KomiB cuMmBoJiB FOHiKON pPOOUTH MOMKJIUBUM
ycTaBJeHHA B TEKCTOBIi IOBiJOMJIEHHA He JIMIIle JIiTep, a ¥ cMaiiiiB, My3uu-
HUX CHUMBOJIIB, CHUMBOJIIB BaJIIOTU, 3HAKiB 307iaKky, 300pakeHHs KiCTOK mo-
MiHO, TPaJLHUX KapT i 6araTbox iHIUX Heajd(GaBiTHUX cUMBOJIB (Maj. 1.6).

Hexan y Balwmx poanHax NaHye WacTs Ta 340POB'A 1,
MUWP | B3aEMOPO3YMIHHA . Hexau Hawa cninkHa cnpaga
NpUWBMALWLIMTE Hawy MNepemory @ © !

Man. 1.6. TekcToBe NOBIAOMINEHHS 3i BCTABNEHUMM
HeandaBiTHUMKN CMMBONAMU

¥V rexcroBomy mpoiecopi Word mjis BcTaBJIeHHS CHMBOJIB y TEKCT
MOJKHA BUKopuctatu ix xKoxu 3 tadaurni FQuikox. [Ii1s mporo moTpi6bHO HAa-
THUCHYTH Ta yTpuMyBaTu Kjasimry Alt i mabpatu Kox cuMBoJIa HA TOJATKO-
Bilt mudposiit kiaasiaTypi. Ilpukaagu cumBoIiB HaBegeHo B Tabauiri 1.2.

Tabauusa 1.2
IIpukaagu cumBoJdiB Tadauni FOHikoxq
Cumeon Hasea cumeona Kod cumeona
e lpoLioBa 0gnMHULA FPUBHS 8372
@ CHirouk 9731
) LLlaxoBa dhirypa «KiHb» 9822
J Hota 9834
1Y Cepue y BUrnsai Keitku 10 087
7{ Yonosik 65 664
iy XiHka 65 665
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3HalTH CUMBOJ i BiATIOBigHMIT oMy KO MO:KHa Ha cauTi JavaSecript
HoBinka (s28ackpunm.ykp/mabauuys-unicode).
Y rabauni 1.3 HaBemeHO MOPIBHAHHS CTPYKTYPH PiSHHUX TaOJUIb KO-

IiB CUMBOJIIB.

Tabauusa 1.3
ITopiBHAHHA CTPYKTYPH TAO0JUIb KOIiB CUMBOJIIB
Ta6nu Kinbkicmb Cumeonu Cumeonu
o di:ﬂ kodie Cumeonu 3 koGamu 3 Kodamu 3 KoOamu
. cumeorie 8id 0 do 127 8id 128 do 255 | b6inbwe 3a
cumeornie
255
ASCII 128 JliTepun aHrnincokoro Hemae Hemae
andasiTy, undpu,
PO34iNoBi 3HaKw,
creyianbHi CUMBOMKU
KOI8-U 256 Ak y Tabnumui ASCII CumBonu Hewmae
YKpPaiHCbKOI
abeTkn Ta geski
iHLWi cMmBOoNn
Windows-1251 256 Ax 'y Tabnmui ASCII Cumsonu Hemae
yKparHCbKOI
abeTku Ta gesiki
iHLWIi cumBonu
lOHikon 1114 112 Ak y Tabnuui ASCIl | CumBonu andagiTiB pisHUX MOB
CBITYy Ta iHLWi cMmBONM

AAS TNX, XTO XO4e 3HATU GiAbLue

Y TabnuyHomy npouecopi Excel € dpyHKUii, Npu3HaveHi 4ns BM3HAYEHHsSI Koay 3apa-
HOroO CMMBOSA, a TaKoX 3a 3aJaHWUM KOLOM — BiAMOBIAHOrO CMMBOSA B KOO4OBUX Tab-
nnusx Windows-1251 ta HOHikoA;:
© CODE — Bu3Ha4yeHHs kody 3agaHoro cumeora B kogosivi Tabnuui Windows-1251;

UNICODE - Bn3Ha4yeHHs1 kogy 3ajaHoro cumsoria B KodoBivi Tabnuui KOHikoa;
CHAR — B/3Ha4yeHHSA cMMBOMa 3a MOoro YmcnosmumM kogoM y tabnuui Windows-1251;
UNICHAR — B13Ha4eHHs cMMBOMa 3a MOro YncnoBmuM Kogom y Tabnuui FOHikoaA,.

Ha mantoHKky 1.7 MOXHa nobayntv NpuknaguM BUKOPUCTAHHA HaBedeHUX (yHKLin
y TekcToBoMY npouecopi Excel i pesynbrar ix BUKOHaHHS.

A

B

1 Ko nitepn "@"

2 Kopoea tabnuua Qopmyna Pezynbrar
3 |Windows-1251 =CODE("®") 212

4 | HOHikog =UNICODE("®") 1060

5

6 CuMBONM, WO BiANOBigaoTh Koaam

7 Kopoea tabnuua Qopmyna Pezynbrar
s (Windows-1251 =CHAR(169) @

9 |lOHikog =UNICHAR({9999) Lk

10

Man. 1.7. Mpuknaan BUKopuctaHHs dyHkui y Excel
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KOAYBAHHS rPADIYHUX AAHUX

e

-y

A ,”'L Mpuraaante

“~ e Sk Buau rpaciku Bn 3HaeTe? @ LLlo € HallMeHLIMM eneMeHTOM pacTPOBOrO rpa-

iyHOro 30bpaxkeHHA? Aki BmacTtMBOCTi BiH Mae? ® LLlo € HaMeHW MK enemMeHTaMm
BEKTOPHOro rpadivyHoro 3o6paxkeHHA? SAki BMacTUBOCTI BOHU MatkoTb?

KonyBanusa rpa@iuyHMX TaHUX BUKOHYETHCA IIO-PidHOMY, 3aJIe’KHO Bifm
BUAy rpadikm.

fAx Bu BiKe 3HAETe, PaCTPOBe 300paKEHHS CKJIAJAETHCA 3 OKPEeMUX
mikcexaiB. [Jig KogyBaHHS PacTPOBOTO 300paKeHHs MOTPiOHO IS KOMKHOTO
OiKceJssi 3aKOAyBaTU MOT0 KOJIip.

BekTopHe 300pasKeHHS CKJIAMAETHCSI 3 OKPEMHUX TeoMeTpHuUHUX Qiryp
(rpadiuEnx nDpuUMiTHBIB): BimpisKiB, IPAMOKYTHHKiB, OBajiB, KPUBUX
roito. KoayBaHHS BEKTOPHOTO 300pakeHHs IIOJIATa€ B OMNHCI 3HaUeHb
BJIACTHBOCTEN rpad@iuHMX OPUMITHBIB, 3 SKUX CKJIALAETHCS IIe 300pakeH-
HaA. Hanpuknan, niasa moOymoBu Kpyra HOCTATHBO 3aKOAYBATU MicIlie poaTa-
IIyBaHHS MOTr0 IIeHTPa, pagiyc Kpyra, TOBIIUHY, CTHJIb i KOJIIp JiHil KoJia,
KOJIip i CTUJIbL 3a/IUBKMU.

Icuyrors pisHi mpaBusia KOLyBaHHSA KO-

CnekTp (nar. spectrum — JIBOPY — KOJIPHI Momei.

npueug) — 6araTtokonipHa Komipuna momeasr — Iie cmocié KoayBaH-
cMmyra, sika YyTBOPIOETLCA Mifl HS PiBHMX KOJLOPIiB CHEKTpa BIIOPSAIKOBA-
yac NpoxomkeHHs Ginoro HUM Ha0OpOM 4YHCJIOBUX 3HAUYeHb IeBHUX
cBiTna yepes npusmy abo 6a30BMX KOMIIOHEHTIB.

AKECH IHLLIE CEPENOBULLIE, LLIO Hajiuacrime B Komm'ioTepHi rpadi-

cinfel i inliels i IIi BUKOPHCTOBYIOTh KOJipHY Mozeab RGB,

SAKIITO 300pakeHHs Oyae BiATBOpPIOBATICH Ha
expani, mogenr CMYK — mis apyKy 3o0paskenus ta mogenb HSV (HSB) —
IS KOPUTYBaHHA KOJLOPiB Yy KOMII IOTepHil rpadiiri.

V¥ xkouipriii mogmeni RGB (mas. 1.8) 6a30BUMH KOMIIOHEHTAMU € TPHU
KOJIBOPU cHeKTpa — uepgoruil (aura. Red), zenenuil (auriy. Green) i cuniil
(anrs. Blue). 3HaueHHA iHTEHCUBHOCTI KOKHOTO KOMIIOHEHTA 3aJA€THCS
misum umcyaoMm Big 0 mo 255. BukopucroByouu mozneab RGB, MoxHa 3aKo-
nyBatu 2563 ~ 16,7 MJIH KOJIbOPiB.

Ilypnypumii 3esieHnTt
Yepronuit (255, 0, 255) Cuniit BraxuTHmi (100, 0,100, 0) YK opTmii
(255, 0, 0) (0, 0, 255) (100, 0, 0, 0) (0,0, 100, 0)

Bnakuruui Cuniit
(0, 255, 255) (100, 100, 0, 0)

HKopTuii
(255, 255, 0)

YepBoHUit
(0,100, 100, 0)

3eneHU Binwnit Yopuuii IlypuypHuii
(0, 255, 0) (255, 255, 255) (0,0,0,100) (0,100,0,0)
Man. 1.8. KonipHa mogens RGB Man. 1.9. KonipHa mogens CMYK

14



Y xouipuiti momeni CMYK BUKOPHUCTOBYIOTH YOTHPHU 0as30Bi KOMIIO-
HeHTH: Oaaxumnuuil (aura. Cyan), nypnypruit (anra. Magenta), ixnos-
muit (aura. Yellow), wopnuii (aura. blacK) xomvopu (mana. 1.9). Hacrka
KOJKHOTO 3 0a30BMX KOMIIOHEHTIB 3aJa€ThbCs y BigcoTKax (IiauM UMCIOM
Bim 0 mo 100). Teoperuuno mozmens CMYK ngae MOMKJIMBiCTH 3aKOAyBaTHU
1014 ~ 100 MIH KOJIBOPiB, ajle HA IPAKTHUI] KiJIbKiCTh KOJIbOPIB 3a/I€XKUTH
BiJ AKOCTi YOpPHUJ Ta 00JagHAHHS, Ha IKOMY BiJOyBAa€ThbCSA APYK.

Komipaa momenr HSV (HSB) mae Tpu 6a30Bi KOMIIOHEHTU: 8i0MiHOK
(aursn. Hue), Hacuuenicmdv (auru. Saturation) i snauennsa (sackpasgicmv)
(auru. Value abo Brightness) (man. 1.10). Bidminokx (IIOJIOMKEeHHA KOJIHOPY
Ha KOJIbOPOBOMY KiJbIli) 3amaeThecs y rpagycax y miamasoni Big 0° mo 360°,
HacuyeHicmb (UUCTOTA KOJBOPY, BiICYTHICTH AOMIIIIOK 6iJIOTO Ta YOPHOTO
KOJIbOPiB) i cKpagicms — y BimcoTKax
Bim 0 mo 100. 3HaueHHs 0a30BUX KOM- Bintiiick Hue
HOHEHTiB MOXKYTh IIOZaBaTHCS IPOOO-
BUMHU 4YHCJIAMU, TOMY B Iiii MozeJri
TEOPETUYHO MOKHA 3aKOAyBaTU HeOoO0-
MeKeHy KimbkicTh KoabopiB. Ha
MPAKTUIIL K iCHYIOTh O0OMEKeHHsd, IO
OOB’sA3aHi 3 MOKJIMBOCTAMU IPUCTPO-
iB, HA AKUX BiATBOPIOIOTHCS KOJHLOPHU.

IToxiouoro mo HSV e momens HSL,
y aKifi Tperiii 0a30BUII KOMIIOHEHT —
ceimaicms (auri. Lightness) Bupakae
O0JIMBBKICTL M0 6iJIOTO0 KOJIBOPY.

Y rabauii 1.4 HaBemeHO IPUKJIA-
IU KOAYBaHHA KOJBOPIB y KOJiPHUX
mozenax RGB, CMYK ta HSV.

\ HachuenicTe Saturation

=
3HadyeHHA Value

Man. 1.10. KonipHa
mogens HSV

Tabauusa 1.4

IIpuxkaany KogyBaHHS KOJbOPIB
y koaipaux moneaax RGB, CMYK ra HSV

. Modens RGB Modens CMYK Modens HSV
Konlp R G B (o3 M Y K H S v
Binun 255 | 2565 | 255 | O 0 0 0 0 0 100
Cipun 122 | 122 | 122 | O 0 0 50 0 0 48
op 0 0 0 0 0 0 100 | O 0 0
CwmapargoBuii 80 | 200 | 120 | 60 0 40 22 | 140 | 60 78
PoxeBui 255 1128 | 192 | O 25 | 20 0 | 330 | 50 | 100
XosTun 255 | 255 | 0 0 0 100 | O 60 | 100 | 100

ITobaunTu Kom BMOpPaHOTO BaAaMM KOJBOPY MOKHA Iim uac poboTu B pis-
HuUX mporpamax. Hampukiazn, y rpadiunomy pemaxkTopi Krita mig uac Bu-
60py KOJBOPY O0’€KTiB KO KOJLOPY ImomaeThcsa B mozaeai RGB a6o HSV
(man. 1.11, a), a B TekcroBomy mpoiiecopi Word — y mozmeasx RGB rta
HSL (man. 1.11, 6).
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Man. 1.11. BusHayeHHs kogy Konbopy B rpadivHomy pegaktopi Krita (a)
Ta TekcToBomy npouecopi Word (6)

KOAYBAHHS MYABTUMEAINHUX AAHUX

A ) Mpuraaaite

44 ® Aki faHi HasuBaTb MyIbmuMeditiHUMU? ® FK yTBOPIOIOTLCA PYXOMi 306paXKeHH:A?

@ Lllo BM 3HaeTe Npo 3BYK i MOrO BMAcTUBOCTI?

3aKomyBaTy IJis OIIPAIIOBAHHSA ITU(MPOBUMU IIPUCTPOIMU MOYKHA He
Juilie TeKCTOBi Ta rpadiuHi, a it MyJabTUMeAiliHI gaHi.

Pyxowmi 300paskeHHA — Bimeo Ta amimailia — akTUYHO € HABOPOM OK-
peMux rpadivuHHX KaIpiB, SAKi AeMOHCTPYIOTBCSI IIOYEPTOBO 3 IIEBHOIO
mBuAKicTio. Tomy ass KomyBaHHSA Bimeo Ta amimarllii moTpiOHO 3aKoayBa-
T 300pakeHHsA KOKHOro Kaapy. IJIa oTpuMaHHS IJIAaBHUX PYXiB y Bimeo
MIBUAKICTh BiATBOpPEeHHS 3as3BUuUail ckJamae 24 abo Oinbille Kamgpis 3a ce-
KyHIYy. Yci 3aKomoBaHi Kagpu PyXoMoOTo 300pakeHHsA 30epiraroTbCs B Of-
HOMY (haiimi.

Bu BiKe 3HaeTe, IO 3BYK — II€ XBUJi, IO PO3IOBCIOMKYIOTHCA B J€-
AKOMY MIPYsKHOMY cepemoBuili (rasi, piamui, TBepmomy Timi). OcHOBHU-
MU BJIACTUBOCTSAMU 3BYKY, BiJl SKMX 3aJI€KUTh HMOT0 COPUNMAaHHS JIOIU-
HOIO, €:
® gucoma mMoHY, 0 BUBHAYAETHCA YACTOTOIO KOJIMBAHb 3BYKOBOI XBWJII.

IITo GinmbIrta yacToTa XBUJi, TO 3BYK BUINUIL, a II[0 MEHIIIA YacTOTAa, TO

3BYK HUKUMIL;
® 2yyHicmv — BU3HAUYaeThbcsa amILIiTymoro xBuii. Illo Ginpima ammiriTyzna,

TO T'YUHIIINI 3BYK, a IO MEHIIIA aMILIiTyAa, TO 3BYK TUXIIIIHA.

KomyBaHHA 3BYKOBUX IIOBiIOMJIEHBb IIOJIATAE B KOAYBaHHI YmMCIaMU
3HAUEeHb ITUX BJIACTUBOCTEMH.

3HaueHHS BJACTHUBOCTEHl 3BYKOBOTO IIOBiJOMJIEHHS 3MiHIOIOTHCS IIi
yac 1Moro mepemaBaHHs, TOMY IJs KOAYBAHHS 3BYKY iX BUMIipIOIOTH 1 KOIy-
I0TH 6araTopasoBo (KiJbKa THCSY Pas3iB) YOPOAOBIK KOMKHOI CEKYHIU, ITOKU
noBimomiaeHHsA ayHae. KinbKicTh BUMiplOBaHb 3HAUEHDb BJIACTHUBOCTEH 3BY-
KOBOTO CHUTHAJy 3a OJHY CEKYHIY HasWBaIOTh ¥acmomorn OuckKkpemu3lauil
3BYKOBUX JaHWX, a iHTepBaJ 4Yacy MisK HOCJiTOBHMMU BUMipIOBaHHAMU —
Kporxom Ouckpemusayii (maa. 1.12).

16



Amnnityga 4 Bucokuil ry4HWi 3BYK

| [KpoK auckpeTnzauii '] r F ﬂ

ﬂﬂ YA el
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Man. 1.12. 'padik 3mMiHM amnniTyan Ta 4acToTU 3BYKOBOI XBUAI i3 Yacom

\,

g KomyBaHHA 3BYKY JIOACBKOTO TOJIOCY AOCTAaTHBO ITPOBOAUTU BU-
MiproBaHHSA 1 KoAyBaHHSA 8 THC. pasiB 3a CEKYHAY, a IJA AKiCHOTO 3aIlIucy
MY3MYHHUX TBOPIB YACTOTa AUCKPETH3allil MOBUHHA OyTH He HUXKUYOIO Bin
44 Tuc. BUMiproBaHb 3a CEKYHIY.

w, MpauloemMo 3 KOMMN'IOTEPOM E"E- E|
' BaBgaHHSA Ta aITOPUTMU iX BUKOHAHHSA BHU 3MOKeTe 3HAIi-
T1 3a agpecoio https://cuttly/xe2cOF Dv abo QR-xKomoMm. r

HamBa)KAMBILLE B LbOMY MYHKTI

=44 [Ons onpautoBaHHs, nepegasBaHHA Ta 36epiraHHA TEKCTOBMX MOBIQOMIEHb 3 BU-
KOPUCTaHHSIM KOMM'l0Tepa CUMBOSM MOBIOOMIIEHHS KOAYOTb ymcnamu. Ons uboro Mo-
XyTb BUKOPUCTOBYBATMCA Pi3Hi Tabnuui kogiB cumsonis, Hanpuknag ASCII, KOI8-U,
Windows-1251, IOHikoga.

Tabnuus kopis cumsonis ASCII mictutb kogu 128 cumsonis, KOI8-U, Windows-1251 —
no 256 cumeonis, KOHikoa — 1 114 112 cumBoniB. Y Bcix Tabnuusix KkodiB CUMBOIIB HE3MIH-
HUMK 3anuwiatoTbes nepui 128 koais, wWwo BignosigatoTe Tabnumui ASCII.

[nsa kogyBaHHS pacTpoBOro 300pakeHHs1 NOTPIGHO AN KOXHOro nikcensa 3akodyBaTu
noro konip. KogyBaHHA BEKTOPHOIO 3006paxkeHHs nonsrae B KOAyBaHHI 3Ha4eHb BNacTMBOC-
Ten rpadivHmMx NPUMITUBIB, 3 AKUX CKIALAETbCs Le 306paXeHHs.

KonipHa mogenb — ue cnocid KogyBaHHS Pi3HMX KOMbOPIB CMEKTpa BNOpsAKOBaAHUM
HabopoOM YMCMOBKX 3HAYEHb NEBHMX OA30BUX KOMIMOHEHTIB.

HanuvacTiwe B KOMM'IOTEPHIN rpadili BUKOPUCTOBYHOTL KonipHy Mogens RGB, gkwo
306paxeHHs Oyge BigTBOpHOBaTUCA Ha ekpaHi, mogenb CMYK — ansa gpyky 306paxeHHs Ta
mogens HSV (HSB) — ans kopuryBaHHS KONbOPIB Y KOMIMT IOTEPHIN rpadiu.

[nsa kogyBaHHS Bigeo Ta aHiMauii NOTPiOHO 3akoayBaTh 300paXXEHHSA KOXHOMO Kagpy,
3 SIKMX CKMafaeTbCs pyxome 300paxeHHs. KogyBaHHsi 3BYKOBMX MOBIAOMIIEHb NoOnsirae
B KOQYBaHHi YMcrnamMm 3Ha4eHb BNacTUBOCTEN 8UCOMAa MOHY, 2y4YHICMb Ta iHLINX.

;"" AanTte BIANOBIAI HO 3ANMUTOHHS
l' 1. SK xomyroTh CHUMBOJIM TEKCTOBUX IOBiJOMJIEHB IijJl YaC OIpAaIllOBaH-
Hs X 3 BUKOPUCTAaHHAM KoMl forepa?

2. fIKi cuMBOJIM MOKYTH OYyTH 3aKOJOBAHi 3 BUKOPUCTAHHAM TaOJIUIh
koxiB cumsouiB ASCII, KOI-8U, Windows-1251, FOuikon?

3. Y uomy moJiArae KOAYBAaHHS PACTPOBOI'0, BEKTOPHOI'O Ta PYyXOMOIO
rpadiunoro 3o6pakensa’?

4. fki BiacTUBOCTI 3BYyKY BUKOPUCTOBYIOTH AJIA MOro KOZYBaHHS?



= PO3IIN

&* O6roBopiThb i 3p06iTb BUCHOBKU

I 1. o cminbHOTO Ta YMM BiApPiBHAIOTHCA TaOJUIIL KOIIB CHUMBOJIB
ASCII, KOI-8U, Windows-1251, IOuikoxn?

2. Ilig uac ynmopssAKyBaHHSA CJiB 3a aadaBiToM y KOMII IOTEePHUX IIPO-
rpaMax IIOPiBHAHHS CHUMBOJIiB BimOyBaeThcsa 3a ix KomaMu B KOTOBUX Tao0-
auiax. Yu BaKJIMBO, 3alMCAHO CJIOBA BEJIMKWMM YW MaJIEHBKUMU JIiTepa-
mu? BifmoBigs mOACHITE.

3. ¥ pacTpoBOMY Ta BEKTOPHOMY rpadiuyHMX pemaKkTopaxX CTBOPEHO OI-
HaKOBi 300paskeHHs cBiTsI0(opa. [loBKUHA KOAY SAKOI0 i3 IMX 300pakeHb
6inpima? IloscHiTs, yoMy.

4. Ak sanexuTh JOBKMHA KOAY 3BYKOBOI'O IIOBiJOMJIEHHS BiJ 3HAUEH-
HS YaCTOTH AUCKpeTu3aIii?

*. BUKOHOMTE 30BACHHS

% 1. IloBimomieHHS 3aKOZOBAHO 3 BUKOPUCTAHHAM TaOJMI KOAIB CHMBO-
ais ASCII. Ilekoxyiite fioro (ckopucraitecsa Jodamkom 1 1o migpydHuKa):

a) 83117 110;

6) 104 111 109 101.

2. 3akoayiiTe MOBiJOMJIEHHS KogaMu 3 Tabmuili Komis cuMBoJiiB FOHi-
KO/, BUKODPHUCTOBYIOUHN TEKCTOBUH IIPOIIECOP:

a) Ingopmamura;

0) Barrre mpisBuIIe Ta im’d.

1 3. Okpemi cioBa B IMOBiIOMJIEHHI 3aKOJOBAaHO 3 BUKOPUCTAHHAM Tab-

auili koxis cuMmBoaiB IOHiKOA. 3HaANAITE CUMBOJIM 3a iX KoJgaMu B Tao-

Jauiti. 3anuIriTh OTPUMAHUN TeKCT. [ MOIMyKy CMMBOJIIB MOMKHA BUKO-
pucroByBatu caiit SYMBL (symbl.cc):

Cvo200ni 3panry 9925. Cunonmukxu obiysroms 9928. 36uparuiuce
y 127979, ne 3a6ydvme e3amu i3 codoro 9730.

4. Busnaure, AKi cuMBoJIM OyAyTh yCTaBJIEHI 4O TEKCTOBOTO JOKYMEH-
Ta MIISXOM YBeJeHHs iX Kooy 3a HaTtucHyTol KaaBimii Alt gis xkoxis 1234,
3754, 8986, 9708, 9415, 10001, 10239.

5. Bigkpwniire daita Posmin 1\Ilyakr 1.2\3aBmanua 1.2.5.xlsx. ¥V KiaiTun-
KaxX eJIKTPOHHOI TabJHIIl 3ammcaHo KOAu KOJhopiB Kouipuoi mozmesai RGB.
3adapOyiiTe KJIITMHKN B KOJHOPHW BIAIIOBIiZHO [0 HaBeOeHUX KOmiB. 30epe-
JKITH eJIEKTPOHHY TaOJIUITIO V Balllili mamiii y aiiii 3 TuM caMuM iMeHeM.

6. CrBopiTs Ha apkymri Apkym 1 eleKTpoHHOI TabsuIli 300pasKeHHS
YKPaiHChbKOTO OPHAMEHTY, po3(apOyBaBIIU KJIITMHKKA B Pi3HI KOJLOPH.
3akonyiiTe 300pakeHHsA, PO3MICTUBINMN Yy BiANOBiZHUX KJIiTHHKax Ha Ap-
Kymri 2 Koau KoJbopiB 3adapboBaHMX KJITHHOK OTPHMAHOTO 300paKeH-
HA Bigmosigzo o KoJipuoi mozenai RGB. 30epexiTh e1eKTPOHHY TaOJIUIIO
y Bamriit mamrii y ¢aiiri 3 imenem 3aBganHa 1.2.6.

) 7. Bimkpuiite y BikHi 6paysepa cropiaky Chrome Music Lab (musiclab.
chromeexperiments.com). Bubepith excmnepument Oscillators (amri.
oscillators — reHepaTopu KOJMBaHb). BubOupaiiTe MOBiIbHY TOUKY B PobO-
YoMy IIOJIi CTOPiHKMY Ta CJHIIAKYHTe 3a BUCOTOIO 3BYKY Ta BiAIIOBiZHMM dYmC-
JIOBUM KOAOM y PAIKY oscillator.frequency.value (auri. frequency — uyac-
ToTa, value — 3HaUeHHS). 3P00iTh BUCHOBOK, SIK YAaCTOTa 3BYKOBOI XBWJIL
HOB’si3aHa 3 BUCOTOIO 3BYKY, IKUH MU YYEMO.
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§ 1.3. ABiNKOBe KOAYBCHHS

i [oTyeMOCb AO BMBYEHHSI HOBOrO MATEPIAAY

1. IITo osmauatoTh npedikcu kino-, meza-, ziza- Ta iHIIL B 3amuci omu-
HUIIb BUMipIOBAHHSA Macu Ta JOBXKUHUI?

2. IITo BaM Bigomo mpo 3amuc ymcesa puMcbKuMu ruppamvu? Aki umncaa
sanucano: III, VII, IX, XXXIV?

3. Illo osumauae mudpa I y sanuci uncen 1000 ra 0,017

1.3. ABIKOBE KOAYBAHHS

Y ubOoMy NyHKTi N”TUMETbCS Npo:

CYTHICTb [OBINKOBOIO KOAYBaHHS;

OLMHULI BMMIptOBaHHSI JOBXMHW ABIKOBOro kody — 6iT i 6anT;

[OBiKOBE KOOYBaHHSA TEKCTOBWUX, YNCIIOBUX | MYNbTUMELIMHUX OaHUX;

[OBINKOBY CUCTEMY YMCIEHHS;

KpaTHi OOMHMLI BMMIPHOBaHHA LOBXMHW OBIIKOBOrO KOAy;

nepexig Bi4 OAHWX OAWMHMLb BUMIPOBAHHS AOBXWHW OBINKOBOIO KOAY OO iHLIMX.

ABINKOBE KOAYBAHHS. BiT | BAWT.
AOBXWHA ABINKOBOTO KOAY NOBIAOMAEHb

VVyVVYVYY

4
i ~ Momipkynrte
e [1ns Yyoro Moxe Byt NoTpibHMM BUMIptOBaHHS 06CsriB aHUX? Ak MOXHA BUMIPSATA
Ui obcarn? @ Ha 3aiicHeHHs AkuX iHpopMaLuinHMX NpoLeciB MOXYTb BNAMBATU 0BCArN

OaHnx? EdektuBHa poboTa Skmx NpUCTPOiB MOXe 3anexaTu Big obcsariB gaHux?

SK Bu B)Ke 3HaeTe, NJsA KOAYBAaHHA NAHWUX BUKOPHCTOBYIOTH Pi3HiI Ha-
6opu curmaigiB. [Ijgd KOAyBaHHSA 3BYKiB MOBU BUKOPHCTOBYIOTH JIiTepH.
B ykpaincekiit abertii 33 mitepu, B aHTIilichKilt — 26. g KomyBaHHA Yu-
ces Mo)KHA BuKopucroByBatu 10 mudp, a 115 KOAyBAaHHSA KOMAaHI, 1110 pery-
JIIOIOTH MOPALOK PYXYy Ha IIIOXiZHUX IIepexomax, — 3 KOJILOPHU cBiTI0(dopa.

Hatimenry KiJbKicTh CUTHAJIIB IJs KOAYBAHHS TEKCTOBUX IIOBimzoM-
JeHb Mae a30yka Mopae — juiie 2 CUTHAJNU: KPANKA Ta mupe.

3 1844 pory as30yKy, 3aIpOIIOHOBAHY aMEPUKAHCHLKUM XYIOMKHIKOM
Cemioenem Mopse (1791-1872) ta HasBaHy Ha HOTO UeCTb, BUKOPUCTOBY-
BaJIu OJiA TepeJaBaHHS HMOBimoMJieHb Teserpadom (masa. 1.13).

Man. 1.13. Cemtoenbs Mop3e Ta Tenerpad
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B as6y1ii Mopse Jjitepu Ta mudpu KOAYIOTHCA MOCIiTOBHOCTIMU Kpa-
mok i tupe. IIpukgagy KomAyBaHHSA JiTep YKpaiHCbKOI abeTKM HaBeIeHO
B Tabaui 1.5.

Tabnruuysa 1.5
IIpukaaau konyBaHHA JiTep y a3oyui Mopae
Jlimepa 3HavyeHHs K00y e a36yuyi Mop3e
a -
o ——
|'| ——
p -—
T -_—

Hanpukaaz, ca1oBo napma KOAYEThCA 3 BUKOPUCTAaHHAM a30yKu Mopse
TaKOIO IMOCJiJOBHICTIO CUTHAJIB: «* — —* *— =*—* — *+— »,

KonyBaHusa TOBiZOMJIEHb 3 BUKOPUCTAHHAM CHUTHAJIB JIAIIIE OBOX BU-
IiB Ha3WBaIOTHh ABIMKOBUM KomyBaHHAM. [loBimomiyeHHsI, oTpuMame B pe-
3yJIbTATi IBiAKOBOTO KOAYBaHHS, HA3MBAIOTH ABIMKOBUM KOJTOM.

[ BifikOBe KOAyBaHHSA BUKOPUCTOBYETHCA I ¥ CyYacHUX KOMII IOTepax.
Y HuX yci moBiloMJIEHHSA KOAYIOTHCS IIOCJIiJOBHOCTAMU €JeKTPUUYHUX CHUT-
HaJIiB IBOX BUJIiB.

Cur"ayg omHOrO BHUAY YMOBHO IIO3HauaeThcsa mudpoio 0, a iHmoro
Bugy — 1.

IMudppa 0 abo 1 y aBiAKOBOMY KOXAi IIOBiTOMJIEHHSA HA3UBAETHCA OIT
(auru. binary digit — nBifikoBa 1mudgpa).

CiaoBo 6iT y 3amuci mopsp i3 YMCJIOM IIO3HAUAETHCA MAaJIeHBKOIO JIiTe-
poio «0». Hampuraazn, 20 6iT 6yzme samucamo 20 0.

3 rabauni 1.5 BugHO, 110 B a36y1i Mopsae A KOAYBaHHSA JIiTepu «T»
BUKOPUCTOBYETHCA OAWH CUTHAJ — TUpPE, IJSI KOAYBAHHA JiTepwm «a» —
IBa, a IJd JiTepu «MO» — yoTupum curHaaum. Ilig yac mepemaBaHHSA IIOBi-
IOMJIeHb Tejerpa)oM OAHY JiTepy Bia iHMNIOl BiOKPEMJIIOIOTH ITPOMIiK-
KamMu B mojadi curHausiB. Ilasa omparmioBaHHA MaHWX 3 BUKOPUCTAHHIM
Komm’ioTepa Ie He 3pyuHo. IIpocriiie BimoKpeMuTu ogHy JiTepy Binm iH-
mioi, Koaum AJasd iX KomyBaHHsS OyJe BHKOPHCTAHO OAHAKOBY KiJbKiCThb
CUT'HAJIiB.

SKIo aas8 KoayBaHHS HOBiTOMJIEHHS BHKOPHUCTOBYETHCS JIMIIE OMUH
nBitikoBuit curaaJ (6it) 0 abo 1, To MOXKHA 3aKOAyBaTH, HAIPUKJIAL:

BUCHOBOK IIPO IIPABUJILHICTh TBEPIKeHHA: XubHe — 0 abo icmunne — 1;

cTaTh JIOAUHN: MciHoya — 0 abo wosnosiva — 1;

cTaH BUMUKaYa: uUMKHeHo — O abo ysimrkHeHo — 1
TOIIIO.

3 gBox 6iTiB MoxkHa ckiactu 4 (22) pisEmx kxomum (00, 01, 10 i 11).
Humu mo)xHa 3axonyBaTi, HAIIPUKJIAL, YOTUPU CTOPOHU TOPUBOHTY:

00 — nisriy;

01 — cxio;
10 — nisldenv;
11 — 3axio.
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3 Tppox OiTiB MOkHA cKiacTh Bxe 8 (23) pisaux xozis (000, 001, 010,
011, 100, 101, 110, 111). Humu MoKHaA 3aKOAYyBATH, HAIIPUKJIAL, HOMEPHU
panKiB abo croBmIiB miaxiBuuili. Takox Tprox 6iTiB gocTaTHBLO, 1100 3a-
KOIyBaTU 8 KOJIbOPiB.

I3 woTuprox 6iTiB MokHa ckjaactu 2% = 16 koxis,

Komu i T. m.

3 m’aru — 25 = 32

3 BocbMHU 6iTiB MosxHA criactu 28 = 256 kopiB, i miei ximbkocTi Ko-
IiB mOCTaTHHO, IITO0 3aKOAYBATH BCi JiTepu aHIIiHICBKOrO Ta YKPaiHCHLKOTO
(abo aAkKorocs iHIIoro) aadasity, apabebki mudpu, posmijaoBi sHaku, 3HA-
KU apu@MeTHUYHHX Oili, a TakoxX gesaki immii cumsoau. Came Taxa KiJb-
KicTh KOAiB MicTUTBCS, HAIPUKJIAL, y Ta0OauiAx KoxiB cumsojais KOI-8U
Ta Windows-1251.

ITocrimoBHicTh 3 BochMEu OiTiB Ha3MBAIOTL OANTOM i IMO3HAUAOTH B.

15=86

O6car manumx, abo MOB:KHUHA JBIHKOBOro KOAY IOBiIOMJEHHHA, — I
KiJbKicTh 0iTiB y ABIAKOBOMY KOZi IIbOr0 HOBigoMJIeHHS. TaKoX a9 BU-
MipOBaHHS MOBXKUHU ABIHKOBOTO KOAY BUKOPHCTOBYIOTH IIOXiJTHI OJUHU-
ni — GaiTu Ta immi.

3HaUM JTOBKHUHY JIBiAKOBOTO KOAY, MOMKHA PO3paxXyBaTH, CKIIbKU
MOBiJOMJIEHb DPiBHMX THUIIB MOKHA PO3MICTHUTU HA HOCii maHUX, AKHHA 00-
cAT JaHWX MOTPiOHO mepelaTyH Meperkelo, CKiIbKU Yacy 3HaJZOOUTLCSA OJIs
OIpaIflOBaHHA JaHUX TOIIO.

TA MYABTUMEAIVHNX AAHUX

g -
.= MNpuraaante
1 g 0 0 0 0
JL ® Fki B 3HaeTe Tabnuui KodiB CMMBONIB AN KOAYBaHHS TEKCTOBMX MOBiAOMMEHb?
® Ak MOXHa 3akofyBaTyu rpadpivyHe 306pakeHHA? ® FK MOXHa 3akogyBaTU KONbopU?

ABINKOBE KOAYBAHHS TEKCTOBUX, YACAOBUX

fAx Bu 3maere, y Tabuuiii KomiB cumMBoJiB Windows-1251 Koxkuumit
CHMBOJI Ma€ Kon — Iije umciao Bixm 0 mo 255, axke MoxKe OyTH 3aKogOBaHe
OSHUM OarTOM.
ITpukaagm Takoro KoayBaHHsS HaBeaeHO B Tabuuili 1.6.

Tabruus 1.6
IIpukaagu ABiHKOBOTO KOIYBaHHS CHUMBOJIIB
Cumeon Koo cumeona e mabnuuyi Windows-1251 BidnoeidHut 6aitim
! 33 00100001
@ 64 01000000
W 103 01100111
10 254 11111110
| 255 11111111
TakuM UYMHOM, KOXK€H CHMBOJ y TaOJaWIli KOHiB CHMBOJIiB

Windows-1251 mae nBifiKOBUII KOJI 3aBAOBXKKU 1 OaiiT.
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AKmio TexcToBe IIOBILOMJIEHHSI CKJIALAETHLCSI 3 KIJIBKOX CHUMBOJIIB
1 KOXKHUI CHUMBOJI Ma€ OBIMKOBUI KOJ 3aBHOBXKKHU 1 0aiiT, TO MOXXHA 00-
YNCJUTH OOBXKUHY ABiKOBOTO KOOy BChOTO moBimomienus. Hampuxian,
noBigomiienua IHgopmamura — uixasuii npedmem! mictuth 30 cuMBOJIIB
(BKJITOUAIOUM CUMBOJIHM IIPOIYCKiB, THUpe, 3HAK OKJUKY). SKITO KOKHUI
CIIMBOJI KOAYBATHU ABiAKOBUM KOJOM 3aBAOBKKH 1 6aliT, TO MOBXKUHA ABili-
KOBOT'0 KOOIy TAKOTO0 IoBimomaenusa gopiBHioBaTuMe 30 OaiiTam.

IIo6 BuKOHaTuU ABiiKOBE KOAYBaHHS TEKCTOBOTO ITOBiJOMJIEHHS, IIO-
TPiOHO KOJ KOXKHOTO CHMBOJIA I[LOTO IIOBiJOMJIEHHS, OTPUMAHUN 3 TabGJJIUITL
Windows-1251, zaminuTu iioro aBifikoBuMm Kozom. Came Tak KOAYIOTHCS
TeKCTOBI HOKYMEHTU, CTBOPEHiI B TEKCTOBOMY pemakTopi BIoKHOT, AKIIO
mig uac ix 306epiramusa Ha HOCcil faHMX BUKopucToByBaTu KomayBaumusa ANSI
(agra. American National Standards Institute — AMepuKaHCBKUHN Ha-
mioHaNbHUM iHCTUTYT craHzapriB). HoB:kuHA ABITKOBOTO KOAY IIOBiZOM-
JIeHHS, II0 MiCTHUTLCSI B TAKOMY JOKYMeEHTi, Oyme mopiBHIOBATH B OaiiTax
KiJIBKOCTi CMMBOJIIB Y TEKCTOBOMY JOKYMeHTi. Aje Tpeba BpaxyBaTH, IO
KOKHe HaTHCKaHHA KJaBimnr Enter xomyerhcsa aBoMa cIeIiaJbHUMM CHIM-
BOJIAMHM — CHMBOJIOM IIePeXOAy Ha HOBHUU PAJOK i CUMBOJIOM IIepPexXony Ha
MOYaTOK PAIKA.

IIig yac KomyBaHHS TEKCTiB 3 BUKOPHUCTAHHAM KomoBoi Tabamii FOHi-
KOJ MOB:KUHA IBiMKOBOTO KOOy PiSHMX CHUMBOJIB € pisHoio — Bim 1 B mo
6 B.

g nBiiKOBOTO KOAYBaHHSA YMCEJ iX IePeBOAATH V ABIHKOBY CHCTEMY
yuCcJeHHA. Y 3BUUHINA O HAC MeCATKOBiM cuCcTeMi YMCIeHHS AJs 3aIUCy
yucjga BUKOPUCTOBYIOTh mudpu Big 0 1o 9, a y ABifiKOBill cucTeMi — JjuIie
mudpu 0 Ta 1. Yucao 10 € 0CHOBOIO ECATKOBOI CHCTEMU YUCJIEHHSA, a YUC-
JI0 2 — 0CHOBOIO IBifiK0BOi cucTtemu. 1106 3a3HAUYNUTH OCHOBY CUCTEMU UIC-
JeHHS B 3allMcCi ymcja, BUKOPUCTOBYIOTh HUMKHIN iHIEKC.

fAx Bu 3Haere, Mu@puU B JeCATKOBOMY 3amuci umcia (Big ocTaHHBLOI IO
mepInoi) BKas3yoTh, CKiIbKU OJUHUIlb, NECATKiB, COTeHb, TUCAY Ta iHIIINUX
cremneniB uncyaa 10 micTurhbesa B 3aganomy umciai. Hampukaan:

5328,,=5-103+3-102+2-101 +8=5-1000 + 3 -100 +2-10 + 8

Y aBifikoBoMmy 3ammci umcsaa 1upu BKas3yiOTh, CKiJIbKM OOUHUID, OBi-
MOK, UeTBipPOK, BiCiIMOK Ta iHIIIMX CTEIeHiB umca 2 MiCTUTHCS B 3aJaHOMY
yucJi. Hanpukaanm:

1011,=1-23+0-22+1-21+1=1-8+0-4+1-2+1

SKIIo B OCTaHHBROMY BUpPAasi BUKOHATH OOUYMCJIEHHSI, TO 3alHC YMHCJAa

3 IBIAKOBOTO MOJKHA IIEPEBECTU Y NECATKOBUIM:
1011,=1-8+0-4+1-2+1=11,,

BigmoBimHO MOKHaA mepeBecTU HEeCATKOBUI 3allMC YMCJa YV ABiAKOBUH,

TOIaBIIIK YMCJIO0 CYMOIO CTEIeHiB ABiAKM:
13,,=1-23+1-22+0-21+1-20=1101,

SKmIo ABiKOBUII 3amMC YKCJA MTOIIOBHUTHU 3JiBa HYJAMHU IO OTPUMAaH-
HA KiJbKocTi mu@p, KpaTHOI BOCbMU, TO OTpUMAaeMO Habip 6aiTiB, AKUMU
KoayeTrhes uncio. Ileprri 16 minux HeBix’eMHUX umces, 3aluUcaHi B J1ecAT-

KOBill 1 ABIfiIKOBill cucTemMax UMCJEHHS, Ta BiAMOBiAHI iM OaiiTm HaBeIeHO
y Tabaui 1.7.
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§ 1.3. ABiNKOBe KOAYBOHHS

Tabauuysa 1.7

3amuc umcesl y TeCATKOBIiH i ABiliKoBill cumcTeMax UMCIeHHS
Ta BigmoBigHi O0aiiTH

Moo | cucmona | B0m | SIS | cacmeona | 520m
0 0 00000000 8 1000 00001000
1 1 00000001 9 1001 00001001
2 10 00000010 10 1010 00001010
3 1 00000011 11 1011 00001011
4 100 00000100 12 1100 00001100
5 101 00000101 13 1101 00001101
6 110 00000110 14 1110 00001110
7 111 00000111 15 111 00001111

I'pagiunri, 83ByKOBi, BimeomoBigoMJIeHHS MJJA 1X OIIpaI(lOBAHHSA
KOMII’JOTE€POM TAKOX KOAYIOThCS ABIAKOBUMU KOZAMIU.

AnropuTM IBiIKOBOTO KOAYBaHHS rpadiuyHOTro 300paKeHHS 3aJeKUTh
Bim TuUny 1b0r0 300paskKeHHSA Ta KiJbKOCTi 0iTiB, BUOpaHUX IJIA KOAYyBaHHS
KOJILOPiB, — IMIMOMHM KOJBOPY.

Hanopukaan, y rpagiunomy pemaxtopi Paint gasa sobpaskenusa y dop-
mati BMP moxxkza BuOpaTu mig uac 36eperkeHHs OIHE i3 YOTHPHOX 3HA-
YeHb TINOWHU KOJbopy (mau. 1.14): monoxpomnuil pucynox — 1 6iT mgina
KOJyBaHHA KOJIbOPY KOXKHOTO TiKceiss, I6-xkonipruil pucynox — 4 0Oirwu,
256-konipHuil pucynox — 8 06itiB, 24-po3psadHuil pucynox — 3 OaiiTu, mo
1 GaiiTy nanA KOAyBaHHSA CKJIQAOBUX KOJILOPY 3 KouipHoi momeni RGB.
I BitikoBuit kKox rpadiunoro 3o6paskeHud y opmari BMP 3 riin6uHO0O KO-
JAbOPY 3 6aliTu Mae TaKy CTPYKTYPY: HaHIi PO aJrOpuUTM KOIyBaHHS, PO3-
Mipu 300paskeHHS, I'TUOMHY KOJIBOPY TOIIO, SKi YTBOPIOIOTH 3aroJIOBOK
poamipom 54 OGaliTi, Ta mo 3 0aliTH KOJiB KOJLOPiB Ha KOMKEH IIiKCeJb
300pasKeHHs.

Jis mBiAKOBOTO KOAYBaHHS 3BYKOBUX MaHWUX BUKOPUCTOBYIOTH AaJIrO-
PUTMU, AKi BpaxOBYIOTh UMCJIOBI 3HaUEHHA BJIACTUBOCTEN 3BYKY.

M5 q:aﬁny:| picture.bmp

Tun cpanny: | 24-poapsgHuii pucyHok (*.bmp;*.dib)
MoHoxpomHUIA pyucyHok (*.bmp;*.dib)

16-konipHWUiA pucyHoK (*.bmp;*.dib)

~ MNpuxosaTu nanku| 256-konipH1in pUcyHoK (*.bmp;*.dib)
24-poapsaaHuil pucyHok (*.bmp;*.dib)

Man. 1.14. BuBip rmmbuHm konbopy nig vyac 36epexeHHs 300paKeHHs
y copmati BMP




KPATHI OAVMHULI BUMIPFOBAHHSA AOBXWHU
ABINKOBOIO KOAY

"':'.—'l,‘_ -
‘. MNpuraaaunte
-~ e Lllo o3Ha4aoTb Npedikecu Kino-, Meaa-, 2iea-, mepa-? 3 sIKO METOH X BUKOPUCTO-
BYHOTb?
® Ha dKkuMx ypokax BW BMKOPUCTOBYBasnu iMeHOBaHi BEMUYUHWU 3 npedikcamu Kiio-,
meea-, eiea-, mepa-?

SAKIMO moBKWHA ABIAKOBOTO KOAY ITOBIIOMJIEHHS BeJMKAa, TO IJIS 3PyU-
HOCTi BUKOPHMCTOBYIOTH KpPaTHi ONMHUIII BUMipIOBaHHSA, SKi YTBOPIOIOTHCS
3 BUKOpPHUCTAaHHAM npedikciB kino-, meza-, ziea-, mepa- ta inmux. Ilepe-
JiK 1mux mpedikciB 1A mo3HAUYEHHSA KPAaTHUX ONWHUIIL BUMipIOBaHHSA BU-
sHaueHo B Miskuaponuiit cucremi ogunuis (CI). Tam Tako:x HaBemeHO Bin-
noBigHi MEOXHUKU — 103, 105, 109, 1012 TomI0.

Ane maHi B KOMII'IOTEPHHUX CHCTeMaxX KOIYIOThCA IBiMKOBMMU KoOza-
MU, TOMY OJis IX OIpaIioBaHHs 3PYYHO OIEepPyBaTH CTEeIeHAMHN uucjiaa 2,
a He cTeneHamu unciaa 10. Ockinpku 210 = 1024, m10 npubJN3HO AOPiBHIOE
103 = 1000, To icropuuHO cKjianoca Tak, mo came 210 B = 1024 B, a He
1000 B, cranu HasuBaTu Kijo0auT.

Y 1999 pomi Mixkuapomua enexTporexHiuma kowmicia (MEK) ysena
CTaHIApT iMeHyBaHHS ABiiKoBuX mpedikcis. 3a muMm craggaproMm 1 Kijmo-
baiiT BBaskaeTheA piBHuUM 1000 6GatitiB, a Beauumua 1024 GaiiTu oTpumasa
Ha3By Ki0idauT (kino Oimapuuii 6aiT), ckopouerno Kib (Tabx. 1.8).

Tabauuys 1.8
KpaTtHi oquHuIi BUMipIOBaAaHHA JOBKMHU IBiiKOBOTO KOIYy Ta IX HAa3BM

Cucmema Cl CmaHdapm MEK
Kinbkicmb Kinbkicmb
Ha3zea CKOpOYeHHSs1 o Ha3zea CKOpOY€eHHs1 o
6atimie 6atimie
Kino6ant ({5} 1000 KibibanT Kib 1024
merabanT MB 10002 mebibanT Mib 10242
riraGanT [5) 10003 riGiéanT b 10243
TepabanTt TB 10004 TeGibanTt Tib 10244

AJe 1o mbOTO Yacy BUPOOHMKMN KOMII IOTEPHOI TEeXHIKM Ta IIporpaM-
HoOro 3abeslleueHHs Mali’ke He B)KMBAIOTh II03HaueHHs craumapty MEK,
a nmosuaueHHa KB, MB, I'B, TB Ta iHmr BUKOPMCTOBYIOTH BiAMIOBiZHO HO
icTopuuHUX Tpamuiliii (Tak 3BaHa 3BUYAHA KOHBEHILiA):

1 kB (kinooaium) = 21 B = 1024 B

1 MB (mezabaium) = 210 kB =220 B =1 048 576 B

1 I'B (zizcabauim ) = 219 MB = 220 kB = 230 B

1 TB (mepa6aiim) = 210 TB = 220 MB = 230 xkB = 240 B

Taki mosHavueHHA OJMHUIIL BUMIPIOBAHHS MOBKUHU OBiAKOBOTO KOIY
BUKOPHCTOBYIOTh i B omepariiiniii cucremi Windows. Hampukianm, sSKIo
CTBOPUTHU Ta 30epertTu TeKcToBUM (aiia, 1o mictuth 2048 cuMmBOIIiB, 3a-
KOMOBAHUX 3 BUKOpHUCTAaHHAM Tabuauili KoxiB cumBoisiB ASCII, To y BikHi
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Woro BiacTmBOcTeil Oyme B3asmHaueHo poamip 2,00 kB (2048 6aiimis)
(man. 1.15). Ile BizmoBimae 3BuuaiiHiii KoHBeHIii. Tomy # y 1bomMy mif-
PYYHHKY OymeMmo BBaKkaTu, 1o 1 Kimobaut = 1024 GaiiTu.
kog bek - BnacTueocrl X
Jaranes  Eeanewa Hosnapsc. [Monepeowi Bepei
R ek
Tun chsdiny: TekeTosaA nokyHeHT |

3SCTOCYHOK o EnokHoT MHMTH

Poarawy o CiOcodecrel MiagyramnimtB wnec HYIL

Prxsip Z00KE [2 48 g=aTim)

Ha macay .00 KE [4 096 osaTisk

Creopena 2 yapara 2004 p_ 112741

Fetipae iy 29 yepaen 2074 p. 114530

Binzipure: 29 uapara 2024 p. 11:45:30

ATpnEYTH [Jivwe unresssn [ Mpuaosssen | Goasmeaso
0K Cracysara

Man. 1.15. BnactusocTi channy

KparHi oquHMIli BUMipIOBaHHA JOBMKUHU ABiNKOBOTO KOOy BUKOPUCTO-
BYIOTH IJI HO3HAUEHHsS PO3MipiB (paiinmiB, eMHOCTI HOCiIiB mammx, obcAry
IaHUX, 110 IIepefaloThcAd MepekaMu, TOIIO.

MEPEXIA BiA OAHUX OAUHULIb BUMIPFOBAHHSA AOBXWHU
ABIIKOBOTO KOAY AO iHLUKX

{_):‘l

-\""L Mpuraaante

s 5 ® 7k mepeBecTu Kinmorpamu y rpamu, MEratoHHW B TOHHW, MiNiMETpPU B METpU?
® 3 BUKOPUCTaHHAM SIKOI MaTtemMaTMYHOI onepaLii MoXXHa nepenTu Big GinbLUnX oguHULL

BUMIPIOBaHHA 0O MeHLWMX? Big meHwunx go 6inbimx?

HoB:xxuHY OBiKOBOTO KOOy IIOBiOMJIEHB MOXKHA BKasyBaTu B OiTax,
baiiTax i B KpaTHUX IM OAMHHUIIAX. Po3risHeMo KilbKa 3amady Ha o0umc-
JeHHA AOBXKUWHM ABIKOBOTO KOAY IIOBiOMJIEHB i Ha Ilepexiy mpu BU3HAa-
YeHHi MOBXKUHU ABiAKOBOTO KOAY MOBiTOMJIEHHS BiJ OMHUX OAWHUIIL BUMi-
PIOBaHHS OO iHIMNX.

3amaua 1. [JoB:KuHaA ABiIKOBOr0 KOy TEKCTOBOTO MOBIIOMJIEHHS CKJIAIA€E
4,5 MB. Ckinbxku cumMBOJIiB v KogyBanHi Windows-1251 GyJio 3akogoBaso?

Posé’azanns. Ockinbpxu B Tadbauii Windows-1251 oguH cuMBOJI KO-
€ThbCA OOHUM OaiiTOM, TO IJisT OTPUMAHHS BiANOBiAi Ha 3amUTAHHSA TOTPiO-
HO Bupasutu 4,5 MB B OatiTax.

s mepexony Bim mMerabaiiTiB g0 0alTiB cIloUaTKy BUPA3UMO AOBIKUHY
IBiAKOBOTO KOAY IILOTO IIOBiJOMJIEHHsS B KijgobalTax. 3a JOMOBJIEHICTIO
BBaskaemo 1 MB = 1024 kB.
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4,5 MB = 4,5 - 1024 kB = 4608 xBb.

IlepeBenmemo KinmobaiiTu B OaliTu, BpaxoByiouu, 1o 1 kB = 1024 B.
4608 kb = 4608 - 1024 B =4 718 592 B.

Biodnosidv: 6yso saxomosauo 4 718 592 cumBoin.

3agauya 2. O0umcauTu HAOJIMIKEHO MOBXKUHY MBiKOBOTO KOAY TEKCTY
OigpyyHHKa 3 iHpopMaTuKu (He BpaXxOoBYOUM (popMaTyBaHHS Ta MAJTIOHKN).

Po36’a3aHHa. YBaKaTUMeEMO, IO TEKCT 3aKOJOBAHO 3 BUKOPUCTAHHIM
rabauii Koxis cuMmBoaiB Windows-1251, To6TO JOBXKMHA ABIAKOBOIO KOIY
KOJKHOTO cUMBoJIa cKJaamgae 1 B.

YV KOKHOMY PAIKY TEKCTy MiCTHUThCA mpmbamu3Ho 60 cuMBOJiB, TOOGTO
IOBXKMHA IBIKOBOTO KOOy pAAKa ckJjamae npudiausHo 60 B. Ha KoxHIiN
cTopiHIili posmiireHo B cepemabomMy 50 paxkis. Takum umHOM, MOBXKKMHA
IBIAKOBOTO KOAY CTOPiHKM cKJamae mpubamsuo 60 - 50 = 3000 (B).

Y migpyunuky npubausuo 250 cToOpiHOK, TOOTO MOBXKHMHA ABIAKOBOTO
Konoy mizpyuHuka ckjaazmae mpuoausuao 3000 - 250 = 750 000 (B).

Ilepeiimemo 0 KPymHIIIOl OMMHUIII BUMipIOBAaHHA MOBMKUHU IBiHKOBO-
ro KOgy:

750 000 b : 1024 ~ 732,4 kB.

Bionosiov: noB:XMHA ABIiMKOBOTO KOAY TEKCTYy HifIpydYHHKAa 3 imdopma-
TUKHU CKJIazae mpubausuo 732,4 xB.

3amaua 3. O6uuciauTu posmip Gaitay 300paKeHHSA, CTBOPEHOTO y I'pa-
diuaomy pemakTopi Paint. ®@aitn popmary BMP 36eperxeno Ak 24-po3psn-
HUH PUCYHOK. 300parkeHHA Mae mupuny 25 ta Bucoty 20 mikcemis.

Pos6’a3annsa. J1nsa po3spaxyHKy MOBXKUHU ABIIKOBOrO KOAY 300pasKeH-
HS 3 YyKa3aHUMHU 3HAUEHHSAMU BJIACTHUBOCTell IOTPiOHO 3HAWTU CyMy HOB-
JKUH Kony 3arojoBka (54 0aliTi) Ta KOAiB KOJBOPiB ycix mikcesaiB 3o00pa-
JKeHHA.

O6uncaAnMO JOBKUHY ABiIKOBOTO KOAY KOJLOPiB OOHOTO PSaAKa 300pa-
JKeHHS, BpaxXOBYIOUHU, IO B PAAKY 25 mikcesiB, a y 24-po3psgHOMY PUCYH-
KY KOJip KOXKHOIO IIiKceJs KOAYEThCS TphoMa OanTaMmmu:

25:-3bBb="T75B.

BigmoBimHO M0 ajropmTMy KOAYBaHHSA MOBXKHHA KOOy PAAKA IIOBUHHA
OyTu KpaTHa 4ducay 4, TOMYy OO0 OTPHMAHOI MOBXKUHU MOXKe OyTH TOLAHO
Bim 1 mo 3 GaiiTiB TaK 3BAaHOTO BHPIBHIOBAHHA PAAKIB. Y TakoMy pasi Bu-
piBHIOBaHHS cKJIafae 1 B, a moB:KHMHA KONy PAIKA BBAKATUMETHCA PiBHOIO
76 B.

O6uncanMO JOBMKUHY ABIKOBOTO KOy KOJBOPiB yCix miKceJsiB 300pa-
JKeHHs, BPaXOBYIOUH, IO BOHO CKJamaeThbcda 3 20 paakis:

2076 b=1520 B.

3arajbHa MOBXKUHA ABIMKOBOT'O KOy 3arojioBKa Ta KOJbLOPIB ITiKceJiB:

54 B+ 1520 B =1574 B.

Biodnosiov: posmip daiiny sobpaxkenus 1574 B.

w., Mpautoemo 3 koMmm’roTepom i

-{]ﬁ 3aBI[aHH§I Ta aJropuTMu iX BUKOHAHHS BU 3MOXKETe 3HAal-
Tu 3a agpecoio https://cuttly/3e2cO4IR a6o QR-komom.

[=r
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HameaXkAuMBiLLE B LIbOMY MYHKTi

- KogyBaHHsi NOBIOOMMEHb 3 BUKOPUCTAHHAM CUrHaniB nve OBOX BMAIB HA3MBaETbCS
ABIMKOBUM KoAyBaHHAM. [10BiJOMNEHHSA, OTpUMaHe B pe3ynbraTi ABiMKOBOrO KogyBaHHS
NMoYaTKoOBOro MOBIAOMIIEHHS, HA3MBalOTb ABINKOBMM KOAOM.

Lincdpy 0 abo 1 y gginkoBoMy KoAi NOBiAOMITEHHA Ha3MBakTb BIT i No3HavaTb Ma-
NeHbKO niTepoto 6.

MocnigoBHicTbL 3 BocbMUM OiTiB Ha3uBatoTb 6anT i Nno3Ha4vaTh B.

1 6anT = 8 6iTiB

O6csar gaHux, abo goBXUHA ABIMKOBOro Kogy NMoBiAOMMEHHS, — Lie KinbkicTb OiTiB
y ABIKOBOMY KOAi LbOro noBigoOMMAeHHS. TakoX ANs BUMIPOBaAHHSA OOBXWHW OBiNKOBOIrO
KOAY BMKOPUCTOBYOTb MOXiOHI 0OgMHULI — 6ainTun Ta iHLLi.

KoxHoMy cumsony B Tabnuui kogis cumonisa Windows-1251 Bignosigae aBinikoBuii
koa 3aBgoBxkn 1 B. LLlob6 BUKOHATKU OBiKOBE KOOYBaHHS TEKCTOBOIO MOBIJOMIIEHHS, MO-
TPIGHO KOA, KOXKHOFO CMMBOSIA LibOro NOBIAOMITEHHS, OTpuMaHuii 3 Tabnuui Windows-1251,
3aMiHUTX NOro ABINKOBUM KOLOM.

[na ABIVKOBOro Kog4yBaHHA 4Mcen iX NepeBOAATb Y ABIMKOBY CUCTEMY YMCIIEHHS.
Y OBINKOBIV CUCTEMI YMCNEHHSA ANA 3anucy Yncra BUKOpUCTOBYHOTb Undpun 0 Ta 1. Y aBin-
KOBOMY 3anuci uicrna undpu BKasyroTb, CKifbKM OOUHWLb, OBINOK, YETBIPOK, BICIMOK Ta iH-
LLUMX CTErMeHiB Yncrna 2 MiCTUTLCA B 3alaHOMY YUCHIi.

AnNropuT™M ABIAKOBOro KogyBaHHS rpadiyHOro 300paXKeHHs 3anexunTb Big TUMY LIbOro
306pakeHHs Ta KinbKOCTi BiTiB, BUOpaHMX Anst KOAYBaHHS KONMbOPIiB, — IIIMOMHUN KONbLOPY.

[nsa OBiNKOBOro KOAyBaHHS 3BYKOBUX JAHUX BUKOPUCTOBYHOTb anropuTMu, SKi BpaxoBy-
t0Tb YMCIOBI 3HAYEHHS BNacTUBOCTEN 3BYKY.

[aHi B KOMN'tOTEPHMX CUCTEMAX KOL4YHOTbCA ABIKOBUMW KOgamu, TOMY s IX onpaLito-
BaHHs1 3py4HO onepyBaTtu cTeneHsamu yucna 2. Ha ubomy 6a3yeTbcsi 3BUHaMHa KOHBEHLis
YTBOPEHHS KPATHUX OOMHWULb BUMIPOBaHHST AOBXUHW OBINKOBOrO KOAY:

1 kb (kino6adm) = 2105 = 1024 b

1 MB (mezabatim) = 210 k65 =220 5 = 1 048 576 b

16 (2ieabatim) = 210 MB = 220 k5 = 230 b

1 T6 (mepabatim) = 2105 =220 MB = 230 kb = 240
&=, Aamnrte BIAMOBIAI HO 3ANUTAHHS

- .o .
<L 1. ¥V yomy mossirae MIBiliKOBe KOMyBaHHSA ITOBiIOMJIEHD?

2. IIlo rake I 6im? Yomy mopiBuioe 1 o6aiim? Illo Take dosxcuna 08iii-
K068020 K00y nogidomaeHHsa?

3. fIxor € mOB:KMHA IBIAKOBOTO KOAY KOKHOTO CHMBOJIA B TaOJIMITL
Koxis cuMBoJiB Windows-1251? K MoskHA OOUMCIAUTH LOBXKUHY ABIHKO-
BOT'O KOy IIOBiTOMJIEHHS, CHMBOJIU SIKOTO 3aKOJOBAHO 3 BUKOPUCTAHHSIM
miei Tabauii KoxiB cuMBOJIIB?

4. Ik BUKOHyeTbCs NBifiIKOBe KOAYBAHHSA YMCJIOBUX AaHux? SIK BUKO-
HY€eThCA IBiliIKOBe KoayBaumHA rpa@iuHmnx 300parkeHn?

5. Yomy mopisuioe 1 kB, 1 MB, 1 I'B, 1 TB y 3BuuaiiHiit KouBeHI[ii?

o OG6roeopirb i 3p06iTb BUCHOBKM

iU 1. Yomy, Ha BaImry JyMKY, B KOMII I0OTepPax BUKOPUCTOBYETHCSA ABIiHKO-
Ba cHCTeMa YMCJIEHHs, a B mo0yTi — mecATKoBa?
2. Kpim gmecsaTkoBoi Ta ABiNiKOBOI, iCHYIOTH iHIIII CHCTEMHU UHCJIEHHS.
Yu MosKe icHyBaTH cHUCTeMAa YMCJIEHHS 3 OCHOBOIO, MeHIoio 3a 2? Yu mo-
JKYTh iCHYBaTM CHUCTEMU YUCJEHHSA 3 OCHOBamMH, Oinbimumu 3a 10? Bixmo-
Bilb MOSACHITB.

3. Sk sasexuTh AKicTb rpadiuyHOro 300parKeHHs Bif IIUOUHN KOJILOPY?

()



¥*. BUKOHOMTE 30BACHHS

@! 1. HaBeniTh mpurJangu, ge BUKOPUCTOBYETHCA ABiiKOBE KOAYBaHHS
IOBiZOMJIEHbD.

2. 3akonyiiTe 3 BUKOPHUCTaHHAM a30yku Mopse cjoBa nopm, poma,
mopm. IlopiBHANTe KiNMbKiCTh CUTHAJIB ¥ ABINIKOBOMY KOJIi ITUX CJIiB.

3. Busmaure Ta 3amHUIIITL y 30IIUTI JOBMKHUHY ABIHKOBOTO KOOy TeK-
CTOBUX IIOBiTOMJIEHBb 3a YMOBH, IO IIOBiTOMJIEHHSA 3aKOJOBAHO 3 BUKOPUC-
TaHHAM TabauIill Koxis cuMmBoaiB Windows-1251:

a) Carasa Yrpaini!

0) B angasimi a3byrxu Mopse 06a cumeonru — Kpanka ma mupe.

@ 4. O6’ennaiitecs y napu. KoxxeH 3 yUacHUKIB / yUYacHHUIIb IIapu KOAYeE
% BJIacHe TOBiIOMJIEHHsS 3 BUKOPHCTAaHHAM a30yxku Mopse, He 3aju-
mIalouYy IIPOMIMKKY MiK JiTepaMu, Ta 3 BUKOPHCTAHHAM TaOJIHIII KOIiB
cuMmBoJaiB Windows-1251, a morim mepemae Koja HallapHUKY / HallapHUIII.
Hpyruii / npyra yuacHUK / y4JacHUIIA AeKoaye obumBa Komu. OGroBopiTsh,
sAKa cucTeMa KOAYBaHHA 3PYYHIIIA AJIA MeKOAyBaHHSI.

5. 3amoBHITH MPONYCKU Ha OCHOBi 3BMUANHOI KOHBEHIIII:

= PO3IIN

a)bB= 0; r) 3 MB = B;
6) 4096 b = KkbB; o) 2 kb = B;
B) 10 ¥b = 0; e) 100 MB = kbB.

1 6. dipma-BUPOOHUK 3a3HaAUMJA €MHICThH (uenrHakonuuyBaya 16 MB.
t 3pobiTh po3paxyHKMW, HA CKiIbKU 0AWTiB BipisHAETHCA €EMHICTHL HAKO-
ouyyBada, AKINO BBaxkaTH, mo 1 kB = 103 B a6o 1 kB = 210 B. ¥V axkomy
BUNAAKY KOPUCTYBAd OTPUMYE OiJbIITy €MHIiCTh HOCisT JaHUX?

7. B omHOMY pAIKY OEAKOTO TEKCTY PO3MIIIYEThCS B CEPeIHbOMY

60 cumBoJIiB, a Ha ofHiM cTopiHmi — 40 pankis. Ha Hocil ganmux sajauiim-
gocsa 8 MB BinbHOro Micmsa. CKiTbKM 3aK0OJ0BAHUX CTOPiHOK IILOTO TEKCTY
MOJKe BMiCTHUTHCA Ha HOCIii, AKIIO OJA KOAYyBaHHSA BUKOPUCTATHU TaOJIUILIO
Windows-12517?
(1 8. lIBa rpagiunux 3o0pakenusa 3bepexxeHo y Gaiiaax ¢opmary BMP

t AK 24-pospanni pucyrnku. O0umcaiTs i mopiBHA#TE po3mipu mux daii-
JiB, AKIIIO B OJHOrO IMIMPUHA 75 mmiKcesiB, a Bucora 50, B iHIIIOTO IIIUpUHA
50 mikceuiB, a Bucora 75. 3amuIlliTh BUCHOBKM, UM 3aJIEXKUTh PO3Mip rpa-
¢iunoro daiiny popmary BMP Bim opieHTalii 3o6paskeHHA.

i [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. dxky ycranoBy HasuBawTh apxiBom? fKi GyHKIIII BoHA BUKOHYE?

2. IIix yac BUKOHAHHA SKUX IiHMOPMAI[IHHMX IIPOIECIB CYTTEBOIO
€ IOB)KMHA JBiKOBOI'0 KOAY MOBigOMJIEHDL?

3. fAx BIIMBae Ha MOBMKUHY JABifiKOBOT'O KOJY IIOBiIOMJIEHL BHUOpPAHMMA
KOpPHCTyBaueM CIIOCi0 KOAyBaHHS HAHUX?

@ ® OUiHiTb CBOI 3HOHHS TO BMiHHS
Ouinimb c80i HaguaabHi 0ocsizHeHHs 3 po3diny «Kodysannsa» (nowam-
Kosuil, cepedHiili, docmammiil, BUCOKUIL PiBeHb ).

A MOXY NOSICHUTU CYTHICTb MpoLEecy KogyBaHHS.
A po3ymito CyTHICTb ABIMKOBOIoO KOAYBaHHSA AaHUX.
£ BMit0 BUKOHYBaTU KOAQYBaHHSA AaHMX Pi3HUX TWNiB BiAMOBIAHO A0 OKPECNeHNX npasus.
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A MOXY MOSICHUTM NMPUHLMMNM NOAAHHS Ta OnNpauloBaHHS AaHMX Pi3HUX TuMiB (4mcna,
TEKCT, 3BYKW, 300pakeHHs1) y OBIIKOBOMY Ta iHLUMX BUOAX KOOYBaHHSI.

£ 3Ha oauHUL BUMIPOBaHHSA AOBXWHW OBIMKOBOrO KOAY MOBIAOMITIEHb.

4 BMilO NepeBoAnNTM OOBXMHY ABIVKOBOro KOAY MOBI4OMMAEHb 3 OOHUX OOAUHWLb BUMI-
PtOBaHHSA B iHLUI.

IToemopime moii mamepian, Axuil 6u 3Haeme HedOCMAMHbBO.

MpakTnyHa po6ota N2 1.

¥ «PO3B’I3yBOHHS 30ACQY HO BU3HOYEHHS AOBXMHU ABIMKOBOTO KOAY

;ri

NoBiAOMAEHb»
¥YBara! I1i0 yac pobomu 3 komn’romepom dompumyiimecs eumoz besne-

KU scummedisnbHocmi ma caHimapHo-2i2ieHiYHUX HODM.

1.

O0umCaiTh DOBXKUHY ABiKOBOTO KOAY AEAKOI0 TEKCTY 3a YMOBU, IIO
CHIMBOJIM TEKCTY 3aKOJOBAHO 3 BUKOPHUCTAHHAM TaOJUI[l KOTIB CHM-
BosiB Windows-1251. ¥V Tekcti 32 cTOpiHKM, KOMKHaA CTOPiHKA TeK-
cTy MicTuTh 48 PAAKiB, V KOKHOMY PAAKY B cepelHbLOMY 56 CUMBO-
JiB. BupasiTh HOBKUHY ABIAKOBOTO KOAY IIHOTO TEKCTY IIiJIMM UKUCJIOM
y HAHOILIBIINX MOMKJIMBUX OTUHUIIAX.

Busnaute, BUKOPUCTOBYIOUN TEKCTOBUI pemaxTop Baoknor, Ta 3amu-
OIiTh Yy 30ILIUT NOBXKUHY ABIKOBOTO KOAY IMOBimoMJaeHHA [Ipaxkmuuna
poboma N¢ 1 3a ymoBHU, IO IIiJ uac 30eperxkeHHs (paiiaiB BUKOPUCTOBY-
€ThCS KOAYBaHHSA:

a) ANSI (rabauna xoxiB cuMmBosiB Windows-1251);

6) UTF-8 (rabaunsa xoxiB cumBoJiB IOHikoT).

30epeKiTh TEKCTOBI JOKYMEHTH 3 MOBiJOMJEHHAM y (aiiiax 3 imeHa-
mu npaktuyHa 1 ANSIL.txt i mpakTuuna 1 UTF-8.txt.

3amoBHITH y TabJIMUYHOMY IIPOIlecOpi TabOJHMITI0O HA OCHOBI 3BUYANHOIL
KOHBEHIIii.

Bimie Bbatmie Kino6atimie Mezabatimie

614 400

524 288

256

30epe:xiTh pedyabraT y (aitii 3 imeHem mpakTuuHa 1.




N) rospin

«_o S
5

g

APXIBHU
OJAHUX

Y uboMy po3fini BU oTpMMaETe HOBI, a TaKOX NornNuMéuTe Ta poswmpuTe
3HaHHS W YOOCKOHanuTe HaBU4YKM 3 TaKUX TEM:

apxiByBaHHSI Ta CTUCHEHHSI AaHUX;

BUOWN CTUCHEHHS OAHUX;

nporpamMu Ansi CTBOPEHHS apxiBiB (apxiBaTopwu);
TMNU apXiBHUX hannis; f(_/a
CTBOPEHHS apXiBiB;

onepadii Hag apxiBamu;

pe3epBHE KOMitoBaHHSA OaHMX.

2.1. CTUCHEHHS AAHUX. APXIBYBAHHY AAHUX. PE3EPBHE KOMIKOBAHHS

Y ubOMy NYHKTi ATUMETLCS NMpPOo:

P> crnocobu CTUCHEHHST JaHuX;

P apxiBu Ta cnocobu ix CTBOpeHHs1 y cdepi iHPopMaLiiHUX TEXHOMOTIN;

P> cTBOpEHHs KoMili AaHux (apxiBiB) B onepawiiiHin cuctemi 3 BUKOPUCTaHHSM Pe-
3epBHOro KonitoBaHHS;

>

BIQHOBIEHHA OAaHUX 3 pPe3epBHUX KOMNiN.

CTUCHEHHA AAHUX

Mpuraaainte

s ® FK 30INCHIOETLCA KOQYBaHHS TEKCTOBWX | YNCMOBUX AAHUX?

® FK 3AINCHIOETBCS KOAYBaHHA MYNbTUMEINHUX AaHUX?

HesBarkatouu Ha Te, II[0 EMHOCTI HOCiiB JaHMX IIOCTiHAHO 30iJILIIIYIOTHCH,
3aJINIIIAEThCA TOoTpeba B 3MEHINEeHHI Po3MipiB (aiiiaiB, 0cOOJIMBO y BUIIA-
Kax Ix mepemaBaHHSA KOMII'IOTEPHUMU MePeyKaMUu, BUKOPUCTAHHSA B MOOiJIb-
HOMY 3B’fA3KY Ta Ha MOOLILHUX NPUCTPOAX. /I 3MeHIIIeHHA Po3MipiB (aii-
JiB BUKOPHCTOBYIOTH CIIeIliajbHi aJropuTMu (MeTOAM) CTUCHEHHS JaHUuX.
CTuCHEHHS JaHUX 3aCTOCOBYIOTH IIifi UaC CTBOPEHHS (paiiB IIeBHUX THUIIIB,
manpukrgan rpadivaux tuny TIFF, JPEG, PNG, 3BykoBux tuny MPEG3,
WMA, Bineo tuny MPEG4, WMV, MOV, WebM, Matroska roriro.

CTHCHEHHA JAaHUX — IIe IIPOIleC KOAYBAHHSA MaHUX, AKUHA 3TiACHIOETHLCS
3 MEeTOIO0 3MEeHIIIeHHA Po3MipiB (daiiiaiB. OGHUM 3 IMEPINX 3aCTOCYBaHbL CTHUC-
HEHHA JaHUX AJI iX IMOJaJILIIOTO IIepefaBaHHsa € BUKOPUCTaHHA a30yku Mop-
3e, IIPO AKY HIIJIa MOBa B MONEPEeIHLOMY IYHKTi. OCHOBHOIO 0COOJIMBICTIO ITiel
as0yku, sKa i BIUIMBAJIA Ha JOBXKUHY KOV, IO IIepefaBaBCsAd eJIeKTPUUHUMU
MeperkaMu (Teserpad), 0yJIo 6paxy6anna LacmomHoCmi 6UKOPUCMAHHA NLi-
mep y neBHilt moBi. Illo yacrine BukopucToByBasacs IeBHA JiTepa, TO KO-
poriuii O0yB ii Kox. Hampukjaanm, mas HaWOIBII yKMBAHOI B aHTUIINCHKUX
TEeKCTax JIITepu «e» BUKOPHCTOBYBaBCA KO «.» (OJHA KpamKa), a IJs JIiTepu
«t» — «—» (omHe Tupe). Halimentr y:xuBaHi jgitepu «b», «h», «j», «p», «q»,
«V», «X», «Y», «Z» KOAYIOThCA KOMOIHAIIAMU i3 YOTHPHOX CHMBOJIIB.
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§ 2.1. CTUCHEHHS AQHUX. APXIBYBOHHSA ACHUX. Pe3epBHe KOMitOBAHHS

AAS TUX, XTO XO4Ye 3HATU BiAbLue

Ha >anb, Tabnuus kogyBaHHA YKpaiHCbKOi abeTkn He B MOBHIA Mipi peanidye cu-
ctemy, npugymaHny C. Mopse. Piv y Tomy, L0 KkogyBaHHSA B YKpaiHCbKOMY BapiaHTi a3byku
Mop3e 3gicHEHO Ha OCHOBI CNOPIAHEHOCTI 3BYKIB, AKi NO3HAYalTb NiTepU UUx abeTok,
a He YaCTOTHOCTI NiTep B YKpaiHCbKi MOBi. Hanpuknag, HanbinbLw yXMBaHo B yKpaiH-
CbKUX TEKCTax € nitepa «o» (no3HavaeTbcs B a3byui Mopse — — ), a nitepa «e» — nuwe
[eB’dATa 3a YaCTOTHICTHO.

Tomy asbyka Mopse B ykpaiHCbKOMY BapiaHTi He 3abesnedvye B MOBHiWA Mipi CTUC-
HEHHS AaHuX.

CTHCHEeHHS TEeKCTiB 3 BUKOPHCTAHHAM a30yxu Mopse MoKHa Bimcirin-
KyBaTU Ha IPUKJIaAI MOPIiBHAHHA ABINKOBOrO KOAYBAaHHA 3 BUKOPUCTAH-
HaM 1iel adoyku 3 kogyBanaaMm ASCII ¢gparmenra Tekcry HELLO WORLD
(rabm. 2.1). HaBiTh mpu 3acTocyBanHi ocHoBHOI Tabauri ASCII mu Gaun-
MO, II0 KOJYBaHHAM OJHOTO i TOTO ca- Tabnuus 2.1

MOTO TEKCTY 3a CHCTEMOIO, IT[0 3aIIPOII0-
myBaB C. Mopse, MU 3MEHIINMO

ITopiBHAHHA KOTYBAHHS TEKCTY

KiJTbKiCTh CHMBOJIIB [OJII HepemaBaHHSA Cucmema kodyeaHHsi
Oinprrre Hixk yasiui. 1 KoM’ IoTepHUX
CHUCTEeM, AK TOACHEHO B IONEPeNHBOMY Kod ASCII ﬁfg::
OYHKTi, IIe He 3PYYHO.

PospisHAITE aJropuTMM CTUCHEH- H 0100 1000 ceee
Hs, 1[0 3a0e3lNeuyloTh CTHCHEHHS 0e3 E 0100 0101 .
empamu OdaHux, i anropurMmu, IO Ie- L 0100 1100 . e
pezrbavaioTh Lacmkoey émpamy 0aHux. L 0100 1100 .
AnropuTMu i3 94acTKOBOIO BTPATOIO Ja-
HUX BUKOPUCTOBYIOTH, KOJU ITiJiCHIiCTH O 0100 1111 -
JaHUX He € [Oy:Ke cyTreBoio. Hampu- W 0101 0111 s —=
KJjanm, Hi/I yaC CTHCHEHHSA I‘pa(l)i‘{HI/IX, 0O 0100 1111 .
Bifleo-, 3ByKOBUX (paiijiiB, OCKiJIbKH Op-
TaHW YYTTA JIOOWHUW He 3aB)KIW 34aTHI R 0101 0010 i
OOMITHUTU He3HAUHY PiBHUIIO y BiATiH- L 0100 1100 o
KaX KOJbOpiB Ha (ororpapii, y Bigrso- D 0100 0100 —ee
PeHHI 3BYKOBHX a00 BieomaHuHX. A Ta- | KinwbkicTb
KOXX AKINO BTpaTa AKOCTL He HACTIIBKHA | cymeonis 80 32

BaXKJINBA, SIK IOTPeda 3MEHIIUTH PO3Mi-

pu dairiB ais 3anmucy Ha 30BHIITHIN Hociit mMajsiol eMHOCTI abo AJidA BuU-
KopucTaHHA B iHTepHeTi. OgHAK aJrOpuUTMHU 3 BTPATOIO HAHUX HEe MOXKHA
3aCTOCOBYBATHU ITiJl YaC CTUCHEHHS TeKCTOBUX i UMCJIOBUX JAHUX, OCKiJIbKU

Ile MPU3BOAUTE IO IIOBHOTO CIIOTBOPEHHS 3aKOJOBAHUX HAHUX.

AAS TNX, XTO XO4e 3HATU GiAbLue

MeToau CTUCHEHHA AaHUX

Anroputmun [1I. XacdhcbmaHa ta LleHHOHa — DaHO BMKOPUCTOBYIOTb KOAYBaHHSA 3i
3MiHHOIO KiNbKIiCTIO CMMBOJSIIB KOAY Ha CMMBOS NOBiAOMMEHHS. CMMBOMK, WO YacTile 3y-
CTpiYaloTbCA B MOBIAOMIIEHHI, KOAYIOTLCS MEHLLOI KinbKiCTo BiTiB, a fAki pigwe — binb-
woto. Tak, Hanpuknag, ANs KogyBaHHS 3 BWKOPUCTaAHHAM Tabnuui KogiB CMMBOSIB
Windows-1251 nonepeaHboro peyeHHsi, ske Mictutb 106 cumBoniB, BKMOYAYU Npo-
nycKW, chnig, BUKOPUCTATU KoL, 3aBOOBXKM 1 GanT Ha KoxXHWUIA cumBon abo 106 GanTiB Ha
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BCE peYeHHs. FAKLLO X nopaxyBaTu, CKiflbKM pasiB TOW YM iHLIMIA CUMBOM TpaniseTbCcs
B PEYEHHI, TO BUSBUTLCH, LLIO BCbOrO Pi3HUX CUMBOIIIB, AKi € B PEYEHHI, — 28, YacTiwe
TpannseTbCsa CUMBON «Mponyck» — 14 pasis, cumeon «i» — 11, «o» — 7, «c» — 6, «B» — 4
i . 4. HameHwwe, no ogHOMY pasy, 3yCTpivyaloTbCA CUMBOMN «LL», «3», «—», «.». [lo3Ha-
YMMO CMMBOSN, AKi YacTille TPannsaTbCs, KOAOM 3aBOOBXKM 1 BiT: cMMBOM «NPOMYyCK» —
0, a cumBon «i» — 1; HACTYMHi 32 YaCTOTO MOBTOPHOBAHOCTI — KOAOM 3aBOOBXKM 2 BiTu:
cumBon «o» — 00, cumson «c» — 01 i T. a. [Ina cumBonie, WO TpannawTbea pigwe, 6yaoe
BUKOPUCTAHO KOZ 3aBAOBXKM 6 BIT. Y pesynbrati 3aranbHa OOBXMHA KOA4Y 3aKO40BaHOro
y Takui cnocib peveHHst 6yae cknagatu 384 6itn abo npnbnusHo 48 GanTi. Ak 6a4nmo,
3aranbHun 06Csr Koay peveHHs1 3MeHLIMBCS BinbLu Hixk yaBivi. ig Yac 30inblweHHs foB-

XWHW TEKCTY CTUCHEHHS Byae Habarato edbeKkTMBHiLLe.

3eepmaemo eawy ysgaey, W0 y CTUCHYTOMY Takmm crnocobom cparnni noBUMHHA [O-
OaTKOBO MICTUTMCS cama Tabnuus KogyBaHHSA Ta OoAaTKOBi cry00Bi BigomocTi. Tomy
nig Yac KogyBaHHA OyXe manux annis Moxe BigdyTUCs He 3MEHLUEHHS, a, HaBnaku, —
30inbLIeHHA po3mipiB dannis. A ona dannis 3 BENMKMM 0OCAroOM TEKCTOBUX YU YUCIIO-
BUX AaHUX Leil anroputM Aa€e BUCOKUIN CTYMNiHb CTUCHEHHS.

Anroputm RLE (aHrn. Run-length encoding — kopyBaHHS NOBTOPIB ab0 AOBXMWH Cepiit)
BUKOPUCTOBYETLCA 30e0inbLIoro Ana kogyBaHHs rpadivHux aadHux. Llen metoa nepepnba-
Yae 3amiHy MOCMiJOBHOCTI OAHAKOBUX AaHUX il )
CKOPOYEHUM ONMCOM. Hanpuknag, y MarntoHKy fo- :
rotuna kopnopadii Apple (Man. 2.1) BukopuctaHo
TiNbKM 4Ba KONbOPU — YOPHUI | Binun. AKWo no-
3HA4YUTM YOPHUIA KoMip KoaoM «1», a 6inun — «0y», 88
TO KOA MepLloro psgka 306pakeHHs MOBUMHEH
cknagatucs i3 48 kogiB «0» (48 6GiTiB). Ane ix
MOXXHa 3aMiHWUTW OMUCOM, YKa3aBLUM KO KOMbOopy
i kinbkicTe noeTopiB — 0 48. Ha kog onucy 6yne
BigBeneHo 9 6iTiB: 1 6iT Ha kog «0» i Mo YoTUpK
6iTn Ha OBi LMdPW KiNbKOCTI MOBTOPIB.

Opyrun psg nikcenie 6yae 3akogoBaHO Tak
camo, a Tpetin — 0 29 1 4 0 15, wo cknagae
23 6iTn 3amicTb 48. [1ns KONbOPOBMX 300paXxeHb
3 BEJIMKOHO KifTbKICTHO OQHOKOMIPHUX (hparMeHTIB
OaHuin anroputM 3a6e3nevnTb BUCOKY ehEKTUB-
HIiCTb CTUCHEHHS.
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Man. 2.1. INlorotun Apple

APXiBYBAHHS AAHUX | PE3EPBHE KOMikOBAHHS

.~ Momipkyunte

— ® PosrnaHbTe MantoHok (Man. 2.2), Ha sKoMy
300pakeHO MnpauiBHUKIB apxiBy. Aki onepauii MoXyTb
34iMCHIOBaTM MpauiBHUKN apxiBy? 3 AKOK METOK 34in-
CHIOKOTb Ui onepauii? Ak MOXHa ygoCKOHanmmTu iX po-
6oty?

HesBakaroun Ha mDigBUINEHHA HAIiHHOCTI
KOMII'IOTePiB i KOMII'IOTepHUX HOCiiB maHuUX, yce
JK IOBHOI rapanTii 30epe:KeHHSA JaHUX BOHU He
IaoTh. BTpaTa JaHUX MOKe IIPU3BECTH IO IYyiKe
cepiiodHMX HACJHiAKiB. Bumamenus abo IOIIKO-
IJKeHHA NaHUX IIPO BKJIALU Ta IlepepaxyBaHHSA Man. 2.2. MNpauiBHUKK apXiBy
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§ 2.1. CTUCHEHHS AQHUX. APXIBYBOHHSA ACHUX. Pe3epBHe KOMitOBAHHS

KOIITiB KJI€eHTIB IIpu3BeAe M0 Kpaxy O0aHKy, BTpaTa ZAaHUX IIPO IIPOJAK
KBUTKIiB CIPUUYMHUTHL mHepeboi B IepeBe3eHHi ITaca)kupiB, SHUINEHHS pe-
3yJIbTATiB [OOCJiZiB MOJKe 3BeCTH HaHiBeIlb OaraTopiudHi HaAyKoOBi mocJIi-
mxenHsa. HaBiTh BTpaTa CIMCKY KOHTAKTIB y MOOiIbHOMY TeiaedoHi mpu-
Hece BaM 3HauHi He3dpyuHOocTi. Tomy BuHUKae morpeba y CTBOPEHHI KOIIiii
TaHUX.

Haitipaskausinni mani gy0Ji00Th, 3alMCYOUM Ha iHIIL Hocil gammx, Ha
BipTyaJibHi IMCKM B KOMII IOTEPHUX MepPeKax TOINO. 3a3sBUYAH IJsd 3PyU-
HOCTi 30epesKeHHs Ta 3MeHIIeHHs o0cAriB mammx (aiju Ta ManKM Mif Jac
CTBOPEHHSA PEe3ePBHUX KOIIill YyIaKOBYIOTH B OAWH (paiia abo B OOHY IAIKY.
Taxi xKomii aHWMX HasMBAIOTHCA apxXiBaMu, a (pailiu, y AKi BOHU yIaKOBY-
I0ThCA, — apXiBHUMU (paiijlaMu.

CTBOpeHHSA KOIIili JaHUX 3 BUKOPHUCTAHHSAM CIEI[iaJbHUX IIPOTpaM, IIo
MOJKYTb BUKOPHCTOBYBATU CTUCHEHHS JaHUX, HA3MBAETHCA apXiByBaAHHIM.

s cTBopeHHA apxiBiB (aiiaiB i mamoK 3 BUKOPUCTAHHAM 3aco0iB
omepariiiHol cucTeMu CJim:

1. 3poOuTH IIOTOUHOIO IIAIKYy, y SAKili poamimieHo ¢aiiam i mamkm, AKi

IJIAHYETHCS BKJIIOUUTHU O apXiBY.

2. Buginurtu daiinu i mankum, AKi IJIaHYeThCA BKJIIOYUTH 0 apXiBy.
3. Bubparu B KoHTeKcTHOMY MeHI0 KoMmaHAu Hadicramu = Cmucnyma

nanka (maa. 2.3).

4. YBecTH 3aMicThb 3aIIpPOIIOHOBAHOIO iM’s apxXiBHOTO (paiiay abo IOroau-

THUCH i3 3aIIPOIIOHOBAHUM.

5. Harucuytu kiaasimry Enter.

7-Zip b
CkaHyEaHHS 3 Microsoft Defender. -
m KaHYEAHHA 33 JONOMOTOH WICTOSO efender. n:] Media Pra}'er Classic
@ AIMP3
o = £ Medialnfo
= 3 S @ viber
Hagicaama > ° Aapecar

Bupizati L Dokymente

Konitosare = Oaepxysau dakcy

9 Mpwctpiid Bluetooth
CTBODMTIA ARAHUK
B PoBoudi-cria (creopum spamnk)
BraaniTa
CrmcHyTa nanka
MepeAmeHysati
i i3 B seagate Expansion Drive (E2)

BractweocTi

Man. 2.3. KoHTekcTHe MeHto BuaineHux od’ektis OC

¥V morouHi# mamiri Oyze cTBOPeHO apxXiBHUI (halija 3 PO3MINPEHHSIM iMe-
Hi zip i mikTorpamoro ~ a6o moxibHO0. ApxiBHHI (aily IBOro TUIY

ONPAIlbOBYETHCSA OIEPAI[iiHOI0 CHUCTEeMOI0 K 3BMUAliHA Imamka. Haja mum
00’€eKTOM SAK HaJ ITaIKOI0 Ta 00’eKTaMu, PO3MIIlIeHUMU B Hili, MOJKHa BU-
KOHYBaTHU CTaHIAPTHI olleparlili omepalliiinoi cucreMu: KONilOBaHHA, Iepe-
MiIllleHHA, BUAAJIEHHA, BIIKPUTTS TOINO. B iMeHax BUAiJIeHUX IJIA apXiBy-
BaHHA (haiiyiB i mTamoK He MOBWHHO OyTH JiTep yKpaiHchbKoro ajndasirty i,

i, €.



N po3aIn

BinpImicTs omepaliiHuX crucTeM MalOTh Y CBOEMY CKJIAAi 3ac00M CTBOPEH-

HA pe3epBHUX Komifi gammx. Ili mporpamMm 3asBuuail BUKOPUCTOBYIOTH MAJIs
apxiByBaHHSA JaHWX 3 METOI0 BiTHOBJIEHHS OIEpPAaIlifHOI CHCTEeMU Ha iHIIIOMY
INCKY abo B MepesKi, a TaK0K CTBOPIOIOTEL apxiBu (aiiiiB KopucTyBaua.

1.

34

I cTBOpEeHHS pe3epBHUX KOIil airis ciif:

BigxkpuTu BikHO HasmamTyBaHb pedepBHOro KomiroBauusa (IIyck = Ha-
nawmyeanna = OHoénenna ma 3axucm = Pesepeéne koniroeéanns
¢aiinia).

Bubpatu y rpymi PesepBHe KoOmilOBaHHA 3 BHUKOPHUCTAHHAM OaHKY
¢aitmxiB KHOoKY JlogaTu MUCK IJIA IEePIIOro 3alyCKy Pe3epPBHOTO KOITi-
IOBaHHA a00 mocujaaHHA IHIII mapaMeTpu IJs HACTYIITHUX.

Bubpartu nuck, Ha AKUN OyoyTh 3alucyBaTHCA pe3epBHi Komii gaiinis,
y BikHi Bubepits guck.

Bubpatu nmocusanuA Inmi mapamerpu y rpyuni PesepBHe KomiroBaHHS
3 BUKOPHCTAaHHAM OaHKY (haiimis.

YceranoButu y BikHiI Ilapamerpu pe3epBHOTO KOMiIOBAHHA 3HAUYECHHS
BJIACTHBOCTEII pe3epBHOro KomitoBauusdA (Mai. 2.4):

< HacTpoixm = in} *
@ [NapameTpu pe3epBHOrO KOMikoBaHHA
Ornag

Poamip pelepeHet konil: (0 Gadr
Yeworo npoctopy Ha Seagate Expansion Drive (B (F): 931 TE
PezepaHi konii gaHuy WwWe CTBopeHo.

CTBOPHIM PE2EPEHY KOMIHO 33pas

PeaepeHe KoMiloBaHHA Gainis

1
| LUoroguHu (2a 3aMoBUYBaHHAM) I

36eperTh MOT pesepBsl Konii

] JaBH AW (33 3aMOBYYBAHHAM) |

CTEOPWTH pesepBHI KOMIi LKX Nanok
+ Aoaard nanky

I6epexeHi irpu
"' CAllsers\LakoTeko B.B
Mocunanua
a MsershlUakoTeko B.B
" JapaHTameHHs

AUsershakoteko B.B

Buknrounty Ui nanku
i Jogatw nanky

PesepBHe KONiHOBaHHA Ha IHIWWMA AWCK

Mepiy Hix A0A3BaTH HOBWIA AWK, HeoBXIAHO NPUIUHKTKA
BUKODWCTOBYBaTH NATOYHAR AWCE ANA pe3epBEHOrQ KONIKIBAHHA
OaHWX. DadnM Ha MAOTOMHOMY AMCKY LAR PESEPDEHOND KOMOBaHHA
BUAaneHo He byje.

MpUAKHNTY BUKOPUCTOBYBATH AMCK
MNoB'AzaHi HacCTpPoORKK

MeperaaHyTi A08aTKOBI HACTROMIKK
BigHoBuT Galing 3 NOTOYHO! pesepBHOT KON

Marn. 2.4. BikHo MapameTpu pe3epBHOro KonitoBaHHs



§ 2.1. CTUCHEHHS AQHUX. APXIBYBOHHSA ACHUX. Pe3epBHe KOMitOBAHHS

nepioduurnicmov onepayiil OHO08JEHHS Pe3eP8HUX (aillié — y CIUCKY,
110 BiZKpuBaeThcsA, PesepBHe KomitoBaHHA (aiini (Bix 10 xeusuH
o Iloous);
mpusanicmsv nepiody 30epicaHHs pe3epe8HUX KONiil — y CHOUCKY, IO
BiZKpuBaeThca, 30epertTu Moi pe3epBHi Koril (Bixg 00Hoz0 micausa mo
3aexcdu abo [Joxu He 3Hadobumwvcs npocmip);
nepenix nanok, Gaiam 3 AKUX OyAyTh YKJIOUEHI 1O pPe3epBHOI KO-
mii, — y cuucky CTBOpHTH pe3epBHi KOmil HUX IamokK. 3a 3aMOB-
YyBaHHAM JO IIbOTO IIePeJiKy BKJIUEHO HamKu O0JIiIKOBOTO 3amlucy
BigmoBimHOTO KOpucTyBaua ([JoxkymeHnTn, 3o00paskeHHa, Pobdouwmii
criam Ta immri). Ina momaBaHHS iHIIOI mManmKW cirif BuOpaTH KHOIKY
Homatu mamky Ta 3AiMCHUTH TOIIYK MOTpPiOHOI mamku. [nsa Bunpa-
JeHHS IAIKU 31 COMCKY cJIif BuOpaTu mOoTpiOHY MAIIKY B CIHCKY Ta
BUOpaTu KHOUKY Bumamuru.

6. Bubpatu xHOnKy CTBOPHTH pe3epBHY KOIIit0 3apa3 y rpymi Orasam.

Ilicis B3aBepIlleHHSA CTBOPEHHS pe-
3epBHOI Komii (ailniB Ha AuCKy, axmip v FleHistoy

BubOpaHo nasd 30epiraHHA pPes3epBHOI KO- v | KopucTysau
mii, 6yme ctBopermo mnanky FileHistory v | Iw'a komn'ioTepa
(amrn. file history — icropis daiinis),

Configuration

sKa Mae CTPYKTYpY, HOMiOHY 10 HaBejme-

HOI Ha MaJIIOHKY 2.5, me: v | Data
KopucryBau — mamnka 3 imeHeMm 00JIi- > [k sOF
KOBOTO 3alliCy KOPHUCTyBaua, y AKii v Ic
CTBOPEHO pe3epBHi Komii ¢aiinis; o B v

Im’a komm’roTepa — Iarmka, IMO Mae
TaKe caMe iM’s, K i KOMII’'I0Tep;
Configuration — manka 3 daiinamu
HaJIAINITyBaHHA Pe3ePBHOI KOITii; > & Desklop
Data — manka 3 mankamu i gaitaamu > | Documents
KopHCcTyBada, SKi BiH YKJIIOYHB [0
pes3epBHOI KOIIii;

v KopueTyead

Contacts

» Searchas

C, D — manku pe3epBHUX KOIiii daii- R

JiB i mamok, 1o 30epirarTbcsa Ha 2, Mydocomanis
nuckax C: ra D: Bigmosinwo; > | Pidruchnyk

Users — manka 3 KoOisgMu IIalokK,

II[0 aBTOMATHYHO CTBOPIOIOTHCH [JIA Man. 2.5. CTpykTypa nanku
KOKHOro o6aikosoro sammcy OC FileHistory
Windows;

Contacts, Desktop, Documents, Searches — xomii mamox KonrakTn,

Po6ounii crin, Joxkymentu, Ilomryk, 1110 aBTOMATHUYHO CTBOPIOIOTHLCS

Iasi Ko:KHOro o0JgikoBoro sammcy OC Windows i saxi xkopucryBau

YKJIIOUUB JI0 PE3epPBHOI KOIIii;

My documents, Pidruchnik — xomii mamok, ki KopucTyBau momat-

KOBO BKJIIOUHWB JI0 pPe3epBHOI Komii.

Cruixg sasmaumTu, IO Pe3epBHI Komili mJaHmMxX KopucTyBaua, CTBOPEHi
B ommcaHmuii cmocib, He mepenmbauvaioTh CTHUCHEHHA maHux. Ila omeparris
Opu3HaueHa AJId aBTOMAaTU3allil CTBOPEHHS Pe3epPBHUX KOIIil JaHUX.

.



Y pasi 360iB y pobOoTi omepairifinoi cumcreMu Ta/abo BTpatu (aiiiaiB

3 JTaHUMM KOPHCTyBaua iX MOKHA BiJHOBUTH Ha Ti cami aucku # y Ti cami

nmanku 3 pesepBHOi Komii (8 manku FileHistory). s BigHOoBIeHHA daiiiis

3 pes3epBHOI Komii maHumx cirim:

1. Buxronaru Ilyck = Hanawmyeéanna = Onoénenunsa i 3axucm = Pe-
3epeéne konitoganna = Inwi napamempu = Bidnosumu ¢gaiinu 3 no-
MO1wHOL pe3ep6éHOL KOMiL.

2. BubOparu y Bikui Bank ¢aiaiB (man. 2.6) nanku i daitam, ymict axux
MOTPiOHO BiAHOBUTH.

3. BubOpatu KHONKY BigHOBMTH B mMOYaTKOBOMY pPO3TallyBaHHI w

o banx danie — Jonawing cropikka - o =

=3 = T |ﬂ.0MrJ:J.|>1}| cropitika v| (f,| Wiykate B Yo P /o

11 uepeHs 2024 p. 10:16 131

5 i / 7 s

My Pudruchnyk  Aowymedta RoHTakm Mok PoBouri Howyrentn
docurments <Tin

|

Enementia: 7

X
4 w »l

Man. 2.6. BikHo BaHk channis

YV pasi HasBHOCTI KiJIBbKOX Bepciii pe3epBHUX KOIi#l (aiiaiB mjas o0-
paHHSa mOoTpiOHOI Bepcii caim ckopucraTuca xHonkamu IlomepenHsa Bepcis

I« - a6o Hacrymma Bepcia | Pl |. JlaTta i yac cTBOpPeHHs Bepcii pe-

3epBHOI KOITii BimoOpaskaioThcsa HaJ II0JIEM 3 iMeHaMu 30epeKeHuX MaloK.

3aci06 pes3epBHOTO KOIIiIOBAaHHS HaJae KOPUCTYBauy MOMKJIUBICTH Bif-
HOBJIIOBATHU He JIUIIIEe BCi JaHi, ajle 1 oKpeMi mankwm ta gainau, aki BubpaHi
y Bikui Bank ¢aitaiB. fKIimo B meBHilM mamiii € BiKe Takuii caMmuii (aiin
abo mamka, TO mporpaMa BiJKpHe AiajloroBe BiKHO i3 3ammToM Ha 3aMiHy
YMHHUX TaHUX.

3BEPEXXEHHS APXiBY AAHUX «Y XMAPi»

o]

'

Mpuraaaite

e ® fki cepsicu iHTepHeTY BM 3HaeTe? Fki i3 uMx cepBsiciB NpusHayeHi ans 36epiraHHs

OaHnX KopuctyBada?

PisHomaniTHi cepBicu iHTepHeTy aJis 30epiraHHsS HaHUX 3a3BUYAN Ha-
IAlOTh MOJMKJIUBICTE 30epiratu (aiiam i mamku KOPHUCTyBaua, 3a IEBHUX
YMOB CHHXPOHI3YIOTH iX 3 (paifiaMu HA iHIINX KOMII IOTEPHUX IIPUCTPOAX.

36



§ 2.1. CTUCHEHHS AQHUX. APXIBYBOHHSA ACHUX. Pe3epBHe KOMitOBAHHS

B onepariiiniii cucremi Windows, moumnzaroun 3 gecAroi Bepcii, 3’aBuiacs
mporpaMa, y YoOMyCh CXOKa Ha IPOorpaMy pPe3epBHOTO KOIilOBaHHSA, aJjie 3i
30eperkeHHAM JaHUX KOPUCTyBaya B iHTEPHETI — «y XMapi».
Hnda cTBOpeHHs pe3epBHOI KoOmili JaHWUX KOpPHCTyBada 3 IIEBHOTO
KOMII'foTepa CJIif:
1. Buxronaru ITyck = Cayaucoa Windows 0ra pe3epéH0oz0 KONit06aAHHA.
2. ¥V Bikui Cayx6a Windows ajasa pesepBHOro komiroBaHHA (Manx. 2.7)
BuOpaTu KHONKY CTBOPUTH pe3epBHY KOIIilO.
3. V¥YBectu mani cBoro akayura Microsoft.
4. JlouexaTucs 3aBepIIeHHA Pe3ePBHOTO KOIiIOBAHHI.

Cayx6a Windows 4Aa pEIEPEHOND KOMIBAHHA — (] *

BukoHaliMo pe3epBHe KONitoBaHHA
daiinis Baworo MK

i CTEOPIOBATUMEMD PE3epBH] KONIT BALLMX AakkX Y XMapR! Ta aBToMaTA4YHO
OHOEMCEATUMEMO L ByabTe CoKifiHi, 3HAKUK, WO BALLI AaHI IBEXAM ZAXMLLEHI,
HAZITE RKLLO WOCE TRAMMTECA 3 L [T

Jexnapauin npo koHdlaeHuiFHicTs

WIN-A14GOHEEGOT
HP ProBook 650 G5

0 IRELT
Pezepste koniweanHs dailaie | nanek a0 OneDrive

as] Mporpatm
- Janam STOBYBATH |HCTANLOBAHT NPArpawK # NapaMeTM SakpinaeHr Nporpan

& Hanaiwmyeatia
Janam ATOESYBETH HAMBLWTYEAHHA T2 NapaaeTpk Windows

a, D6aikosi aani
3anan ATatw chnikos 3anuck, mepexi Wi-Fi 1a inwi napani

Cracysati CTEOPMTM pasepeHy KOri

Man. 2.7. BikHo Cnyx6a Windows ons pe3epBHOro KonitoBaHHsA

3a moTpebu MOJKHA 3MIiHUTU HAJAIITYBaHHS PE3epPBHOT0 KOIiIOBAHHI,
BuOpaBmu BiamoBimui mocuimanHsa (Ilamku, IIporpammu, HamamryBaHHsA,
Oo6aikosBi mani).

KOHTPOAbHi TOYKW BIAHOBAEHHS CUCTEMU

b4
f >~ Momipkynte
- e OnepaliiiHa cuctema Ha BalOMY KOMM'IOTEpi NoYana npawBaTi 3Ha4HO MoBifb-

Hile nicnsi il OHOBMNEHHS, BUHWKIM Mpobremun 3 poboTo OKpemMux nporpam. Ak noeep-
HYTW CUCTEeMY A0 NONepPeaHbOro CTaHy?

Omeparriiini cucreMu 3a3BUUail aBTOMAaTUYHO CTBOPIOIOTH KoIrii (apxiBm)
CUCTEMHUX HAJAIITyBaHb y BUrIaAi KoHTpoabHMX TOYOK BimHOBIeHH:. I1i
apxiBM CHCTEeMHUX HAJAINTyBaHb KOPUCTYyBau MO’Ke BUKOPHUCTATH B pasi
300iB y po0OTi omepalriiinoi cucreMu abo CIIOBiIbHEHHS ii poOOTH.



N po3aIn

B omepariiiniit cucremi Windows mporpama cTBOpeHHS KOHTPOJbHUX
TOYOK BilTHOBJIEHHSI BMHKAEThCSA 34 3aMOBUYBAHHAM i aKTHUBi3yeTbCcs CU-
CTEeMOIO IIiJi Yac BUKOHAHHA I€BHUX KPUTUUYHUX Aiil, AKi MOXKYTh HOpU-
3BeCTH 10 HecTabiJbHOI pobOTU omeparifinoi cucTeMu: iHCTANAILS IIeBHUX
IpaliBepiB MIPUCTPOIB, OHOBJIEHHS omepallifinoi cmcremmu ToIiro. Kopwuc-
TyBau TaKOK MOJKEe CTBOPIOBATH KOHTPOJBbHI TOYKM BiJHOBJIEHHS II€pen
IigMu, 10 MOXKYTh NPU3BECTH MO0 AecTabinisarfii omepariiinoi cucremu,
HaIIpUKJIQL IIepela iHCTAJIAII€I0 CyMHIBHMX HOpPOrpaM, HaJaHHAM TO3BOJIY
Ha KepyBaHHA KOMII I0OTePOM 330BHi, KOPUT'YBAaHHAM IMEeBHUX HAJAIITYBaHb
omepalliiiHoi cucTeMu.

Mg HamamTyBaHHS 3HAUEHDb ITapaMeTpPiB CTBOPEeHHA KOHTPOJBLHUX TO-
YOK KopucTyBaueM abo BiTHOBJIEHHS CUCTEMU 3 BUKOPUCTAHHAM KOHTPOJb-
HUX TOYOK norpi6Ho BukoHaTu Ilyck = Hanawmyeanna = JJodamkosei
HANLAUWMYEAHHA CUCMeMU Ta BiTKPUTHU BKJIANKY 3aXHCT CUCTEMH Yy BikHI
BamactuBocti cucremu (mas. 2.8).

BnacTMBoCTi CUCTEMMI Y
IM's kornoTEpa HoratkyeaHHa Hopatkoso
Je4cT CUCTEMM BinasaneHe BHKODHCTBHHR

0T) 6 A0NOMOrOK UHKLIT SEMMCTY CUETEMU MOKHE CHACYBATH

ﬁ-‘ HeBaHKAaHI SMIHW B CHCTeMI

BioHoBKTH CHCTEMY

MosHa cxacyeaty HEBR#AHI 3MiHW B | B n e
CUCTEMI, NOBEpHYBWM CTaH KoMn'H:lIap& b0y et o dileiilee
CTEOPEHOI PEHIWE KOHTPOALHO! TOHKM

BiAHOBNEHHA,

MapaHeTpH 3EMcTy

JDocTyrmi Aok Bexmct A
& NokaneHui auck (C) (Cyctema) BeiMkHYTH
. Seagatz Expansion Drive (F) BHMEHYTH
- Dloyrust (0) BHHIHYTH o
T it PTR |
HacrpotfiTe napaMeTpu BIGHOBNEHHA, KEpYHTE .
OUEKOBHM NPOCTOPOM T BAAANANTE KOHTRONLHI Hecrpoitd... |
TOUKH BIAHDBNEHHA CHCTEMM.
CreopiTe KOHTPONLHY TOUKY BIAHOB NEHHA ANA CTEopUTI.

DUCKIB 3 YBIMKHYTUM 3EMCTOM

Ok CracyeatH JacTocUBEaTH

Man. 2.8. Bknagka 3axuct cuctemu BikHa BnactuBocTi cuctemu

Cuim 3Ba)kaTy Ha Te, IO KOHTPOJIbHA TOYKA BiHOBJIEHHA CHUCTEMU 30€-
pirae BizomMocCTi mpo OCHOBHI HAJIAIIITYBaHHS OIEpPAIliifHOI cuCcTeMU Ha MO-
MEHT CTBOPEHH: i BOHA He MicTUTh (pailyriB KopucTyBaua.

Bubpasmu xkHONKy Haerpoitm, KopucTyBau y BiKHi 3aXHCT CHUCTEMH
JISA... M€ MOXKJIUBICTD:
® yBiMKHYTEH ab60 BUMKHYTH 3aXHWCT cucteMu (y pasi BUMKHEHHS BUIA-

JSAIOTHCSA BCi paHille cTBOpeHi KOHTPOJIBbHI TOUKMN);
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§ 2.1. CTUCHEHHS AQHUX. APXIBYBOHHSA ACHUX. Pe3epBHe KOMitOBAHHS

® yCTAHOBUTH O0CAT MAKCHMAJBbHOTO AUCKOBOTO IIPOCTOPY OJIS 3aIHCY

BCiX KOHTPOJILHUX TOYOK (y pasi ImepeBUINeHHs BCTAHOBJIEHOTO 3HA-

YeHHS CTapi TOYKM BiZHOBJIEeHHA OyAyTb BUAAJATHUCS IS 3BiIbHEHHS

MicIis 11 3amucy HOBUX);
® BHUJIAJUTH BCi IIOIepemHi TOUKMU BiJHOBJIEHHI.

Ha cTBOpeHHSA HOBOI TOYKM BiIHOBJIEHHS IOTPiOHO Ha BKJIaAIl 3a-
XHUCT cucteMu y BikHiI BmactuBocti cucremu BuOpaTu KHONKY CTBOpHTH
Ta B JiaJIOTOBOMY BiKHi BBECTH ONNC TOUYKW BiJHOBJIEHHS.

Y pasi 360iB y poboTi omepaiiifinoi cucrteMu A ii BimHOBJIEHHS 3 00-
pasy cucteMu cJaif v BikHi BaacTuBocTi cmcTemMu Ha BKJIAAII 3aXMCT CH-
ctemMu BuOpaTyu KHONKY BimnoBiaenHs cucremu. Ilicasa mporo miaTBepauTu
HaMip BiJHOBJIEHHsA mIapaMeTpiB cuctemu BubGopoMm kKHonkm [Hami. ¥ Ha-
CTYIIHOMY BiKHIi B Tabuauili (Maj. 2.9) obpaTu moTpidHY TOUKY BifHOBJIEHHS
Ta BubpaTu KHONKY JlaJri.

e BiAHOBAEHH A CHCTEMM

BigHoeitb cTad koMmn'iwoTepa go exbpaHoi nogii

Yaroeuid NOAC KOpKCTYBauYa: iHNAHIA (nito)

ormc Tun

KoHTponsHa To4ka BigHOBNEHHA 00pasy cucTem | PesepeHe KOMko..,

22.09.2021 23:31:55

22.09.2021 23:31:55
16.09.2021 8:40:24

07.09.2021 10:30:56
26.04.2021 18:04:08

ABTOMATWYHE KOHTROMNBHE TOUKS BIIHOBNEHHA
ABTOMATWUHA KOHTPOMNBHA TOUKS BiAHOBNEHHS
ABTOMATVHHE KOHTDOMNBHE TOUKS BlAHOBNEHHA
KoHTponsHa Touka sigHoeneqHa ofpasy cucTerm

Cucrema
Cucrema
Cucrema
Pesepese koniko...

MOKEEYBATA JHWI KOHTPOMEH] TOUKA BIHOENEHHA

MOLLYK YpaskeHus: Nporpam

cvam o]

Cracyeati

Man. 2.9. BikHo BigHOBIiTb cTaH KoMn’toTepa A0 BUGpaHoi noAaii

Cucremy Oyme BiZHOBJEHO OO CTaHY, IO BiAIOBilae cTaHy CHCTEMIU
B 00paHili KOHTPOJIbHiM Toulli BimHOBJeHHA. BomgHouac Gaiiiu KopucTyBa-

ya, 110 OyJIM CTBOPEHi M0 i micasa cTBOpPeHHS KOHTPOJBHOI TOUuKHU, 30epira-
IOTBbCA.

1 AAs TMX, xTO0 npautoe 3 Android

" Onepauiitta cuctema Android Tako Mae cMCTEMY Pe3epBHOMO KOMitOBAHHS AaHUX
Ons 36epiraHHsa KoMi AaHnX KOpUcTyBaya, Takmx sk SmS-MoBiAOMIIEHHS, KOHTaKTLN, BED-
3aKknagku, eneKkTpoHHi NMCTU Ta iHwe. 3a3Bmyan pe3epBHi Konii JaHUX MOXyTb 36epira-
TUCS Ha XMapHWX cepBgicax BignoBigHO OO0 TMX 0ONIKOBUX 3anuciB, siki BU 3apeecTpyBanu
Ha BalloMy cMapTdoHi abo nnaHweTHOMY Komm'toTepi. 3a3Bunyan Le obnikoBi 3anucu
Google Ta BUpoOHMKa BaLLOro NpucTpoto. [nsi BBIMKHEHHSI CUCTEMU PE3EPBHOMO KOMito-
BaHHA HanyacTiwe cnig BukoHatn HanawmyeaHHs1 = CucmemMHe kepyeaHHs = Pe-
3epeHe KonitoeaHHs1 ma ckudaHHs1 = Pe3epeHe KoniweaHHs1 OaHux i BubpaTtun Ton
cepBic, 9kuii BU ByaeTe BUKOPUCTOBYBATU A5 Pe3ePBHOrO KOMitoBaHHSA AaHMUX.



Cnig 3ayBaxuTu, WO AN pe3epByBaHHSA 3HAYHOI YaCTMHU JaHux 3i cmapTdoHa
MOXe BUKOPUCTOBYBaTUCA (DYHKLIS CUMHXPOHIi3aLil NneBHUX CepBiciB, HAanpuknag cepsicis
Google. Togi gaHi, Wo CMHXPOHI3ytoTbed, OyayTb 36epiratnck y xmapi — T06To Ha cep-
Bepi BNacHvka BignoBigHWX CepBiCiB.

w_, [pautoemo 3 koMm’ioTepom Of5d0]
" BaBgaHHA Ta AJTOPUTMH iX BUKOHAHHS BU 3MOJKETe 3HA- _jj:E r
Tu 3a agpecoro https://cuttly/ce2¢cPgcd abo QR-Komom.

HameakAuMBiLLIE B LLbOMY MYHKTi

245 Onsa 3ameHweHHs o6csariB 4aHnx BUKOPUCTOBYIOTb CTUCHEHHS AaHMX 3a criewiarnibHUMU
anroputmMamu (MetTogamu) CTUCHeHHsl. CTUCHEHHA AaHuX — Lie npouec nepekogyBaHHSA
OaHUX, KU 30INCHIOETLCSA 3 METOK 3MEHLLUEHHS PO3MipiB channis.

Po3pi3HAl0Tb anropytMn CTUCHEHHS, WO 3abe3neyyloTb CTUCHEHHs 6e3 empamu Oa-
Hux, i anroputMu, Wo nepegbayaloTb yacmkosy empamy 0aHuX.

CTBOpEeHHs KoMii 4aHUX 3 BUKOPUCTAHHAM CreLianbHUX nporpam, Lo MOXYTb BUKO-
PUCTOBYBaTN CTUCHEHHSA OaHWX, HAa3MBaETbCs apXxiByBaHHAM. Konii gaHWX Ha3nBaloTbCs
apxiBamu, a pavinu, y siki BOHM yNakoBYyOTbCS, — apXiBHUMU dannamm.

[ns cTBOPEHHS pe3epBHMX KOMii BUKOPUCTOBYHOTb 3acobu onepauiinHoi cuctemm abo
BiQMNOBIAHI crny060Bi Nporpamun. 3 BUKOPUCTaHHAM OCTaHHIX 3AINCHIOTL KOMitOBaHHA Aa-
HUX ONs BiQHOBMNEHHS onepauiinHoi cuctemun. Lli gaHi konitorTbCa Ha iHLWWMA HOCIN gaHnX
Ha UbOMYy KoMM'toTepi abo y XxmMapHOMy cxoBuLLi. BogHopa3 MOXyTb CTBOPIHOBATUCH apXiBu
dhannis KopucTyBaya.

OnepauiiHa cuctema Windows 3piicHioe onepadii Hag dannamu apxisie dopmary
ZIP, sk Hag 3BMYarHMMM nankamu, To0TO BigKPWMBAE X YMICT, KOMitoe dannm 3 apxiBHOro
danny B iHWY nanky, Bugansde dannu 3 apxisy TOLLO. Y KOHTEKCTHOMY MEHKO BUAiNEHUX
annis i nanok MoxxHa BUkoHatn Hadicnamu = CmucHyma nanka v oTpumaTty daiin ap-
xiBy popmaty ZIP. B imeHax BuaineHux ans apxisyBaHHs pannis i nanok He NOBUHHO ByTu
niTep ykpaiHcbKoro andasity i, i, €.

&= Aamte BiANOBIAi HO 3AMUTAHHS

-
<& 1. Jlyna 4yoro BUKOPUCTOBYIOTH CTUCHEHHS HAHUX?

2. ¥V AKUX BUOAIKaxX MOKJWBE BUKOPUCTAHHA CTUCHEHHA i3 YaCTKO-
BOIO BTPATOIO JAHUX?

3. s 4oro BUKOPUCTOBYIOTH apXiBYBaHHSA HAHUX?

4. ki popmatu apxiBHUX (aiiIiB MOXKYTH OIIPAIlLOBYBATUCS B OIlepa-
mifiHifi cucremi Windows Ak s3Buuaiini manxku? K mosxkHa cTBOpUTH (haiia
apxiBy 3 BUKOPUCTAHHAM KOHTEKCTHOTO MeHI0 (aiiiB i mamok sacobamu
omepariiitnoi cucremu?

5. fIki 3acobu cTBOpeHHsS apXiBiB JaHWX KOPHUCTyBaua Ta Pe3epBHOTO
KOITiIOBaHHA NAaHUX Mae oleparliiina cucrema Windows?

6. fdx ykaouuTH OO0 IEpeiKy IamoK [AJs Pe3epBHOr0 KOMIilOBaHHS
OIHY 3 TaNOK, Hampukjajg manky Foto 3 nucka D:?

7. SIK BUKJIIOUUTH 3 IIEPeJiKy HaloK AJA Pe3ePBHOTO KOIiIOBAHHSA
OIHY 3 IallOK, HAIPUKJIaA nanky PisHe 3 manku J[okymeHTH?

;ri; O6roBopiThb i 3p06iTb BUCHOBKM

i 1. I[Io Take apXi8YB8aHHs i 10 TaKe CMUCHEHHs (ainig? Axuit Mix
HUMU 3B’SAB0K 1 B YoMy BinmmiHHiCTH?

2. 3 AKO0I0 MeTOI0 KOPUCTYyBau CTBOPIOE PE3ePBHIi KoIIii BIacHux Gaitiain?
Yu e y Bac morpeba CTBOPIOBATH Pe3epBHI KOImii Bammmux mamok i gaiiris?
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§ 2.1. CTUCHEHHS AQHUX. APXIBYBOHHSA ACHUX. Pe3epBHe KOMitOBAHHS

3. Sk mepeBipuTu, um yBiMKHEHO 3axucT cucteMu mjs amcka C: Ba-
II0ro Komm’orepa?

¥ . BUKOHOMNTE 30BACHHS

@‘- 1. € gaiinu Tunis: 7z, webp, docx, pptx, gif, pdf, psd, mov, png. Bu-
[ ) KOPHUCTOBYIOUHU HaHi 3 BIAIKPUTHUX AKepeJ, JOCIiTiTh:
t a) ¢aiau AKUX 3 HaBeJeHUX THUIIIB CTBOPEHO 3 BUKOPUCTAHHSAM CTHC-
HEeHHS TaHUX;
0) Gaitnu IKUX 3 HaBeJeHUX TUIIIB CTBOPEHO 3 BUKOPUCTAHHAM CTUC-
HeHHs 0e3 BTpaAT HAaHUX, a SIKi — i3 YaCTKOBOIO BTPATOIO JAHUX;
B) YKaKiTh IJd BiAmOBiZHMX TUHOIB (aiiaiB HasBy aJropuUTMYy, IO BU-
KOPHUCTOBYETHCA IJIA CTUCHEHHS TAHUX.
PesynbraTty gocaigikeHb o)opMTe y BUTJIAAL TaOJUIII B TEKCTOBOMY IO-
KyMeHTi Ta 30epe:KiTh y Bamriit mammi y ¢gaiiai 3 imenem 3aBmanna 2.1.1.

) 2. CTBOpPITH B OMHOMY 3 BiIOMHX BaM pacTpPoBUX rpadivuHUX PemaKTO-

piB Kormito KapTuHU Bimomoro xyno:kHuKa Kasumupa Maaesuua «Yep-

BOHUI KBaJpar». 30epeKiTh CTBOPEHUI MAaJIIOHOK y YOTUPHOX PisHUX
dbopmarax: bmp, jpg, png, gif. ocaigiTs:

a) aitn akoro i3 mux QopmariB mMae Hambiabiuii posmip? Hailimen-
I ?

0) um BigpisHAEThCA AKIiCTH 300pasKeHHA y IUX (opmMarax IIig dac
IMeperaAny iX 3 BUKOPHUCTAaHHAM yOyJZOBaHOTO IeperJiAzada 3o0pa-
skeab Windows (mHampukian, ®dororpadgii)? fAximo BigpisHserses,
TO, Ha BaIlly IYMKY, doMy?

PesyabraTu gocruimsxeHb odopMTe y TEeKCTOBOMY HOKYMeEHTiI Ta 36epe-

JKiTh y Bamriit mammi y ¢aiiii 3 imenem 3aBmanua 2.1.2.

1 3. IlposexmiTs mocmimxeHHa Ha TeMy « BUKOpHCTaHHS CTUCHEHHS JaHUX
t 0e3 BTpaAT y KOMII'IOTEPHUX CHUCTEMAaX». Pe3yJabTaTu JOCJIiIKeHb 0hopM-
Te y BUIVIAAL mpeseHTallii (oocar — 5—10 caaiigis) i 306epekiTh y Barmriii mart-
mi y daiii 3 imenem 3aBmanHa 2.1.3. O3HaiiomTe 3 pesyJbTaTaMU BalllOT'O
JIOCJTiI)KeHHs ONHOKJACHUKIB / OHOKJACHUIIbL Ha ypOIli iHhopMaTUKuU.

4. CTBOpPiTHh pes3epBHY KOIIil0 Bamiux (aijaiB 3a HaBeJeHUM y HYHKTI
aJITOPUTMOM CTBOPEHHS Pe3epPBHUX KOMOi# (aimiB. V¥ I[f0 KOIIil0 BKJIOYITH
Kormito manmku Po6ounii crin i xomito manku Jokymentu. Ille ogny mamky
momarTe Ha Balll poscyn. CTBOPITHL y TEKCTOBOMY HOKYMEHTI 3BiT IIpO Bariri
il mixg yac cTBOpeHHA pe3epBHOI KoIii (haiiiB 3 fogaBaHHAM CKPUHIIIOTIB
BigmoBimHMX BiKOH i 30epekiTh y daiini 3 imeHem 3aBmanHa 2.1.4 y mamiri
Hoxkymentu. Hagminumite et ¢daitn yuuTesio / yUUTeJNbIll HA €JIeKTPOHHY
moiTy abo B Google Kiaac.

5. CrBopiTh 3 BukKopucTaHHaM 3aco0iB IIpoBimguuka apxiBuuii daiia
(ctucuyTy manky) mepimux 10 dgaiinis 3 manku Jokymentu (abo 3 mamxu
Pozmin 2\IIyukr 2.1\IIpupoma). IlepemicTiTs meir ¢aiinm y Bamry mamky.
ITepemicTiTs 3 apxiBHOTO (haiiny y Bally mamky Iepiri nBa aiiau.

[oTyeMOCb AO BUBYEHHSI HOBOrO MATEPIAAY

1. dAxi omeparrii Hag 06’eKTaM1 omepaIliiiHOl CUCTEMH MOXKHA BUKOHATH?
2. IITo Take apxig?
3. ¥V aKuX BUOAJKaX BapTO POOUTH KOITii cBOiX mJaHUX?



2.2. APXIBATOPW. OMEPALIii HAA APXIBAMU ®ANAIB

Y ubOoMy NYHKTi ATUMETbLCS Npo:

P> nporpamu Ons CTBOPEHHSI apXiBiB dparnis i nanok;

> Tunu daiinoBux apxisis;

P> onepauii Hag dharnamy apxiBiB: CTBOPEHHs!, AoAaBaHHs!, BUOOOYBaHHS!, NEPEMILLEHHS;
P> 3acobu onepauiiHoi cuctemMu Ans poboTu 3 apxiBamu.

APXIBATOPU TA TUNU APXIiBIiB

Mpuraaainte

s < ® Yy 3piricHioBanu BM 3aBaHTaXeHHs rpynu cpannie 3 Google Oucka? Akuii pesyrnb-

TaT 3aBaHTaXeHHs rpynu dannis? @ [nsa akux dannis He 6axaHo 3aCTOCOByBaTU CTUC-
HEHHS i3 YaCTKOBOI BTPATOK AaHUX?

Kpim 3acob6iB omepaififinoi cumcTeMu, iCHYIOTH CIelliajbHi cIIy:K00Bi
mporpaMu AJs apxiByBaHHS maHuX. [Iporpamu, siki BUKOPUCTOBYIOTH IJIs
BUKOHAHHSA OIlepalliii Haja apxiBaMu, HasWBAIOThCA apXiBaTopamMu. ¥ ITUX
mporpaMax BUKOPHUCTOBYETHCA CTUCHEHHSA 0e3 BTpaTH JAHUX.

IIpuxaamamu apxiBaTopis € mporpamu WinZIP, 7-Zip, PowerArchiver,
PeaZip, IZArc, Bandizip, TUGZip, HaoZip ta iumri. ¥ pesyiabraTi apxi-
BYBaHHS 3 BUKOPHCTAHHAM ITMX HIPOTPaM CTBOPIOETHCA apXiBHUIU (aiir,
AKUN MICTHUTh Yy CTHCHEHOMY a00 HEeCTHCHEHOMY CTaHi (aiijy Ta IMalKu.
Y mporeci apxiByBaHHA MOKYTh OYTH BUKOPKCTAHI DOJATKOBiI 3axonu
ITOJI0 3aXWCTY JAHWX BiJ HECAHKIIIOHOBAHOTO IOCTYNY, HAaIpPUKJAJI ycTa-
HOBJIEHHS IIapOJIsS Ha JAOCTYII A0 JaHUX B apXisi.

3aJleKHO Bim aaropuTMmiB, 3a AKUMU 34iMCHIOETHCS CTHUCHEHHS Ta ap-
XiByBaHHSA HaHUX, PO3PiBHAIOTH Taki dopmaTu apxiBHuUx Qaitais: ZIP, 7z,
ACE, ARJ, CAB, LZH, GZIP, RAR rTa igmri (mana. 2.10). Haiiuacrimre,
oco0simBO B Mepeski «IHTepHeT», BUKOPUCTOBYIOTH apXiBHi (haitnu dhopma-
ry ZIP. Hanpukaaz, saBauTaskeHa rpymna ¢aiiiaiB abo manka 3 Google Iuc-
Ka OynyTh moMilieHi B apxiBuuit aitn popmary ZIP.

n

Man. 2.10. 3Ha4ykun apxiBHUX channis

OMEPALIT HAA APXIBAMM

ACE — >

| ERAAAAS

ARJ !

Mpuraaaite

S5 ® fAki onepadii Hag dannaMmm MoXHa BUKOHATU B onepaLiviHin cuctemi?

® Aki KOMaHAM MICTUTb KOHTEKCTHE MEHIO 06’ekTa onepawiiHoi cucteMm?

Jlo ocHOBHUX oIlepalliii HaJ apxXiBaMu HaJIeKaTh:

apxiByBaHHA — CTBOPEHHs apxiBiB (ailyiB i mamoK 3 MOKJIUBUM CTHUC-
HEeHHAM JaHUX;

JTomaBaHHA (paiijIiB i ImamokK J0 BiKe HASIBHUX apPXiBiB;

meperJs yMicTy apxiBiB;

3aMiIlleHHA Ta OHOBJIEHHA (DailjIiiB i mamok B apxiBax;
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§ 2.2. Apxisaropu. Onepadii HOA apxiBamu danais

© posapxiByBaHHS — BUAOOYBaHHS 3 apxXiBy Bcix abo TinmbKu 0O0paHUX
(daiinis i mamox;

® CTBOpeHHs 6araTOTOMHHX apxXiBiB (apxiB po3bmBaeThCcA HA KiJTbKa OK-
pemMux (aiygiB — TOMiB); po3Mip TOMiB yCTaHOBJIOE KOPHCTYyBaU;

® CTBOpPEHHA apXiBiB, AKi MiCTATHL MOAYJbL BUAOOYBAHHS (PaiaiB i mamox
i He moTpPeOyIOTh AJIsT BUAOOYBaHHSA HAsSBHOCTI apxiBaTopa, — TakK 3Ba-
Hux SFX-apxiBiB (aura. SelF eXtracting — caMoBUL0OyBAHHA);

® 1IepeBipKa IiJlicHOCTI mJaHWMX B apxiBax;

¢ mumdpyBaHHA JaHUX Ta iMeH (paitiiB B apxiBax

Ta iHImi.

Posrnsmemo mocaioBHiCTL 34iMiICHEHHSA oIlepalliii Haj apxiBaMu 3 BU-

KOpHUCTaHHAM mporpaMu 7-zip. Ila mporpama HaJeXuUTh OO IporpaM 3 Jii-
mensieio free software (amria. free software — BinbHe mporpamue 3abesrie-
yeHHA) i MOKe OyTH BiJIbHO 3aBaHTaKeHa i3 caliTy Po3pOOHUKIB mporpamMu
(https://7-zip.org). 3 il BUKOPUCTAaHHAM MOYKHA:

CTBOPIOBATH apxiBHI (paiinu Ta BumodysaTu (aitiu popmariB 7z, TAR,
ZIP, WIM;

meperasamaT Ta BuZoOyBaTu (amaum, KpiM y:ke 3a3HaYeHUX, ITOHA
30 dopmariB, manpuraan ARJ, CAB, CHM, EXT, FAT, 1SO, LZH,
MSI, NTFS, RAR, XAR, Z;

cTBOpIOBaTH y opmari 7z apxiBHi (aiam 3 QYHKII€I0 caMOPO3IaKy-
BaHHA (caMoBUAOOYBaHHSA) 3 PO3IIUPEHHAM iMeHi Qaiiny exe;
CTBOpPIOBaTU OaraToTOMHI apxXiBm.

Icayrors Bepcii 1iei mporpamu gias OC cimeiictBa Windows, Linux,

Unix, a takox nas MacOS (7zX) ta Android. Bikumo mporpamMu mae Bu-
7S, HaBeJeHuil Ha Maaouky 2.11.

EA\FOTOsitys), = ] ®
6 —ain PenaryeanwHa BwrnAg YnogoBawma  Mcrpymestw  Jonomora
5— % - 4 up = b 4 i
Hoaam BugoBytm  Tectyeatw  Koniwsat [Mepemictwmn  Buganwmw  [HGopMmauis
4 — [ exvorowsiys, v
3 /’Iﬁ Pozmip 3miHeHO Craopeso Komentap ™
bel_dnes 2022-10-17... 2022-10-17...
Bremen 2022-10-17..  2022-10-17..
9 Bukrin 2022-10-17..  2022-10-17..
Cherkasy 2022-10-17...  2022-10-17..
Chernigiv 2022-10-17...  2022-10-17..
Chernovzy 2022-10-17... 2022-10-17...
Chigirin 2022-10-17...  2022-10-17..
dneprop 2022-10-17... 2022-10-17...
Driprodjerjinsk 2022-10-17... 2022-10-17..
donezk 2022-10-17...  2022-10-17.
Drogobich 2022-10-17..  2022-10-17.
¥ oiuhiv | 2022-10-17.. 2022-10-17...
Harkiy 2022-10-17...  2022-10-17... i
< >
1 —ospao obexie: 1/77 0 (] 2022-10-17 13:5503

Marn. 2.11. BikHo nporpamu 7-zip:

1 — Papok ctaHy; 2 — Po6ou4e none; 3 — Papok agpecu; 4 — kHoMka nepexody A0 nanku

BULLOTO piBHS; 5 — MaHenb iIHCTPYMEHTIB; 6 — PAAOK MeHto

D



N) pPo3a1n

[\

HAna cmeéopenna apxiénozo ¢gaiuay ciifi BUKOHATH TaKUN aJITOPUTM:
Sanycrutu nporpamy 7-zip (Ilyck = 7-zip = 7-zip File Manager).
3po0UTH IIOTOUHOIO MAIKY, V AKill posMilleHo (aiiiiu Ta mamKu, 110 ILIa-
HYETHCA BKJIIOUUTH MO0 apxiBy. Ilyia 3MiHeHHA ITOTOYHOI MAIKMU BUKOPU-

cratu Pamok agpecu Ta KHONIKY HEPEXOAY IO MAITKW BUITIOTO PiBHSA ? .

Bupginutn ¢aiiim Ta manmku, sSKi IIJIaHYEThCSA BKJIIOUYUTU OO apxiBy, Ta

BuOpaTu KHOUKY JlomaTu

<

Ooaatm °

YcranoBuTu y BikHi JlogaTi Mo apxiBy 3HaueHHS BJIACTUBOCTEH (aiiry ap-
XiBy abo sanmumnTu 0e3 3MiH yCcTaHOBJEHi 3a 3aMoBuyBaHHAM (Maj. 2.12):

Nogam go apyisy

X

EAE Taityslakihiv
sprin EVFOTOlaitys\glubivi
I 2
POpHAT BRXIEY B Pexit oHORNer-R. | (ONATH T8 SaHTM hafie
CIyNiHL £ THEHEHHA 9-YreTpa Drpocxs wrmxin BisocHi wnnxm
METOA ETHERARHS * Daflats FanauTyssnm
TROpWTH SFX apx
Paass LKE
i i e [ICruckani aninsm dguafnm
Bgasip cross * 128 [ Bananm v chomin nicns crmcHarss
Paasip Gnoxy: ’
WeeeppyBamHR
HiReKicTa noToKiE 8 w /8 Y60 Th NEROMN.

HoneHiia ram'sTi s CTHCHAMSEE  ~—
544 MB 2668 /326G i
Headauand far'iT | AAk Bnid Sy BAHAL 288

POQGTi HO T0M DOSHpOR. GaRT

Onpamatps

Onua

Mo tepiTe AP

|:- EinoSpaxnTe nopone

MeTon wdpyeaHHR ZipCoypic

Cxncy=amu Dosinkn

Man. 2.12. BikHo [logaTtu no apxiBy

IMm’a — y mouti imeni ¢aiiny;

Micue 30epe:keHHA — BUKOPUCTOBYyIoun KHOUKY Ileperasgmyrtu = .. |;

dopmat apxiBy — 7z, tar, wim abo zip;
Crtyminb cTHCHEHHA — 0e3 CMUCHEHHS, Hallwseudule, ueudke, HOpP-
MaJbHe, MAKCUMAAbHE, Yabmpa (CTYIIiHb CTUCHEHHSA 30iJIbIITYyeThCA
Bif 6e3 CMUCHEeHHA IO YJabmpa, BOAHOUAC 3MEHITYETHCA IMBUIAKICTH
CTBOPEHHS apXiBy);
Po36uT; Ha TOMHU po3MipoM, OAMT — 3a MOTPebOU 3alMcaTy apXiBHU
¢aiiy Ha KiJgbKa HOCiIB, IO MAIOTh IIOPiBHAHO HEBEJWKUI PO3Mip;
Creoputu SFX-apxiB — 1ja BuUmagkiB, KoJau MMOTPiObHO Oyme 3mific-
HUTU BUAOOYBaHHA (pailyiB 3 apxiBy 0e3 mporpamMm-apxiBaTopa;
¥YBenits nmapoas i IloBTOpiTH Maposb — AJIS 3aXUCTy BMIiCTy apxXiBy
BiJl JOCTYIIy CTOPOHHiIX 0ci0

Ta iHmri.

5. BubOparu kHOnKy OK.
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§ 2.2. Apxisaropu. Onepadii HOA apxiBamu danais

Hnsa 0dodaeanna ¢paiinie 0o 6ixce HAA6H020 apxigy TOTPiIOHO mix yac
YCTAHOBJIEHHS 3HAYEHDb BJIACTMBOCTEH apxiBy BKasaTH iM’sa Ta MIIAX OO
B)Ke HadABHOro (ailiny-apxiBy, BUKOPHUCTOByOUM KHONKY Ileperasnyru

(man. 2.12). Ilix yac momaBamuaA 06’€KTiB M0 apxiBy, IIIO MOKe Mic-

TuTn (paliyu 3 THM caMHM iMeHeM, ajie B HOBifl pemakxiiii, BApTO BCTAHO-
BUTH IOTPiOHUI BapiaHT oHOBJIEeHHS (aiijiiB y cuucky Pe:XuM OHOBJIEHHS
(maxn. 2.13):
Homatu ta 3aminuTu daiaum — a4 JoJaBaHHA HOBUX (aiiiiB i 3amiHm
icHyouux Ha Ti, IO HONAIOTHCH;
OnoBuTH Ta 3amMiHNTH (paiiau — O OHOBJeHHA (aityiiB y apxisi, axi
cTBOpIOBaJincA (pemaryBajiucs) paHiiie, HiK Ti, III0 JOZalOThCs, Ta OO-
IaBaHHA HOBUX (DaliiriB;
OnoBuTH icHywUi (aam — IJI9 OHOBJIEHHA TiAbKM THX (aiais, aAKi
B)Ke € B apXxiBi, i suIme Ha HOBimIi;
CunxponisyBatu ¢aiam — s JOJaBaHHSA TUX (paiyiB, AKUX HeMae
B apxiBi, Ta BumasieHHA 3 apxiBy Tux (aiiaiB, AKUX HeMae cepen 00-
paHuxX I JomaBaHHSI.

Pexum oHoBneHHs: | dogat Ta 3aMiHUTH chainm

Hopatk Ta samiHnTi thannu

OHOBWTK Ta 3aMiHUTK chaiinun
OHOBWTM icHYOYI chainnin
CuHxpoHiayBaTti hannm

Man. 2.13. Cnncok Pexkum OHOBREeHHA

Hna nepeznady emicmy apxiBHoro (aiinay ciin BigkpuTH #oro y BikHI
IIpoBinauka abo mporpamu-apxiBaTopa. [Hasa mporo ABiUi KJamHyTu Ha
imeHi gaiay.

Ona eudobysannsa écix 06’ekmi6 3 apxiBy cuif:

1. 3BamyctuTu mporpamy 7-zip.
2. 3pobuTu MOTOYHOIO MAIKYy, YV AKill posmiiieHo daiia apxiBy, Ta Bubpa-

TH HOTO0.

3. BubOpatu xHOounKy Bumooyru .

Buaobytw

4. VYxkasaTu ILIAX OO IIAIKMH, y AKYy Oyne 3mificHeHO BUAOOYBAHHS, Ta
BCTAHOBUTHM iHIII 3HAUEHHA BJjlacTUBOCTell y BikHi Bumobyru.

5. Bubparu xumoury OK.

Ona eudobysannsa okpemux ¢aiinié i nanok 3 apxiBy ciif:
1. 3BamyctuTu mporpamy 7-zip.
2. 3pobuTu HOTOUHOIO IAIKY, YV AKill posmiineno (aiia apxiBy, Ta Bubpa-
TU HOTO0.
3. Buronatu ®aiin = Bidkpumu abo aBiui KianHyTH Ha imMeHi daiiy.
4. Buginutu Qaiiam Ta manku, AKi moTpidoHO BUA00YyTH.

5. Bubparu rHOnKy BumoodyTu .
BuaobyTi
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YKasaTu HLIaxX 00 mankiu, y AKy Oyne shificHeHo BUAOOYBaHHS, Y BiKHi
KomiroBatu.
Bubparu xmonky OK.

HAna eudanenns ¢aiinie 3 apxiBy ciuin Bimkpurtu ¢aiin apxiBy B mpo-

rpami 7-zip, BumisuTm moTpiOHi ¢aiiam Ta BuOpaTu KHOOKY Bumamautu

®

Buganuty

Ilicna imcranamii mporpaMu-apxiBaTopa OO0 KOHTEKCTHOTO MeHIO (paii-

JiB i mamok momalThca KOMaHAU poboTu 3 apxiBamu. Tak, AKIIO BHUIie-
HUM € (aitn (daiianm) apxiBiB (mas. 2.14), To, BUKOPUCTOBYIOUN KOHTEKCT-
He MeHIO IIboro (aiiay (1ux (aitiaiB), MoKHA:

Bigrpuri ﬂ ﬂ i

Ll 7-Zip 2| Biaxpye apxie
(B casysanmn sa nonomorow Microseft Defender.. Bigxpye apxis b
¥ ChinkMui gocTyn Buaobyti daknu.,
{ Bigxpumi 38 gonomorom.. EngoGyTi A0 NOTOUHOT Nank
BiaHopetd nonepeadi sepcil BumoSyme ac “gluhivy"
Hanichath 3 Tectypatd apxia

Joaame Ao aprisy..
Bupizamm
CTWCHYTV T3 Hagi CaaTH...

Konirosars " .
logamw go "gluhiv_e.7z"
Craopati RpAuK CrwcryTvt a0 “gluhiv_2.72" 7a Hagicnaty
Buganuma Jogam go "gluhiv_2.zip”
. MNepeametyaatv CrncryTv 40 “gluhiv_2.2ip" Ta Hagicaam
Pz CRC SHA >

Baactweocti

Man. 2.14. KoHTEKCTHE MeHI0 apxiBHOro danny

Bigkputu apxiB — BigxpuTu apxiBHUU (aiin y mporpami 7-zip miaa
BUKOHAHHS OIepaIliii Haja apxiBoM;

Bumo6yTu ¢aitnu — BinkpuTtu miasororse BikHO Bumo0yTu, y sxomy I1o-
TPiOHO BKAasaTH HaOKy AJsa BumoOyBaHHA (aiiiaiB i 3HaUeHHS IEeBHUX
BJIaCTUBOCTEH BUAOOYBaHHA (IIapojb, 0COOJIMBOCTI mepesamnucy GhaiiiB
3 OHAKOBUMU iMeHaMH! TOII0);

Bumo6yTu mo morounoi nmanku ta Bumobytu mo «im’sa ¢aitmy apxiBy» —
BUA0OYTU BCi (paiiam apxXiBy 0 IMOTOUYHOI mMamku abo A0 IMamKW 3 iMe-
HeM, IO BigmoBimae imeni gaiiny apxiBy (118 mamka Oyae CTBOpeHa
B HMOTOYHIl mariri).

Jia immux BumgigeHux GaiijaiB i mamok, BUKOPUCTOBYIOUHN CIIUCOK KO-

MaHI 7-Zip KOHTEKCTHOIO MEHIO, MOYKHA:
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Jdomatu mo apxiBy — BiIKpUTU OiajoroBe BiKHO IJis IOOABAaHHS BUI-
JeHux (aiaiB i mamok mo apxiBHOTO (ainry;

Homatu mo «im’sa daiay.7z» i Jomatu mo «im’s ¢aitmy.zip» — cTBO-
puTH apxiBu BKasaHUX (POpMATIB Ta iMeH 3i 3HAUEHHAMHU BJIACTUBOC-
Teil 3a 3aMOBUYBaHHAM.



§ 2.2. Apxisaropu. Onepadii HOA apxiBamu danais

HAna nepeznady émicmy apxiénozo ¢aiiny 3 MOIyJieM caMOBUAO0Y-
Bauua (SFX-apxiB 3 posmupeHHsaM imeHi daiiay exe) Ta 3ailficHEHHS OIle-
pariii 3 okpeMuMu (paiiraMu B HbOMY CJIiZ BiTKpuTu 1ei daiia y nporpami
7-zip omgHUM i3 cmocobiB:

BUKOHATH KoMaHAy Bigkputu apxiB 3i cImcKy KomMaHA 7-zip KOH-

TeKCTHOTO MeHI0 (haiiiy;

y BikHI mporpamu 7-zip BukoHatu Daiin = Bidkpumu Ta BuUOpaTH

moTpioHmit daii.

| AAS TUX, XTO npautoe 3 Android
B onepavuinHin cnctemi Android onpautoBaHHA apxiBHUX cannis tuny ZIP moxHa

—

30iNCHIOBaTK 3 BUKOPUCTaAHHAM CTaHAapTHOI nporpamu Oucnetyep dannis - (in-

cTpymeHT Zip-cbanmn =~ ). Takox kopuctyBadi OC Android goBoni akTMBHO (MoHag
100 mMnH 3aBaHTaXXeHb) BMKOPUCTOBYIOTb MpOrpamMy, Ky MOXHa BBaXKaTu NMEBHWM aHa-

norom nporpamu 7-zip. Lle 6e3kowtoBHa nporpama ZArchiver .& npusHaveHa ang

_.©

poboTK 3 apxiBHUMM harnamm pisHMUX TUMIB, y TOMY Y1cni zip Ta 7z.

Mpautoemo 3 KoMmn’'toTepom

3aBmaHHsa Ta aJTOPUTMU iX BUKOHAHHS BU 3MOKeTe 3Hal-
T1 3a agpecoio https://cutt.ly/oe2cPUdU abo QR-Komom.

[=]

HamBa)KAMBILLE B LbOMY MYHKTI
s [porpamu, Aki BUKOPUCTOBYHOTb AN BUKOHaHHA onepawin Hag apxisBamu, Ha3vMBalTbCS
apxiBatopamu. Y pesynbraTi apxiByBaHHS 3 BUKOPUCTAHHSM LMX Mporpam CTBOPHOETLCH ap-
XxieHull ghbatis1, SKUN MICTUTb Y CTUCHEHOMY ab0 HECTUCHEHOMY CTaHi BUGpaHi doaiinu Ta nanku.
Hap apxiBamy BUKOHYHOTbCS Taki onepavuii: cmeopeHHs (3BMYariHuX, 6araToToOMHMX
i SFX-apxiBiB), nepeansad BMicTy, do0agaHHsI HOBUX i 3aMiHa paHille BKMoYeHUX o6 exTiB,
gudasieHHs1 06’ekTiB, 8UOOBYB8aHHS BCiXx abo OKpeMux 00’€KTIB TOLLO.
OpfHieto 3 po3nNoBCOOXKEHMX NPOrpamM Ans onpaLoBaHHA apxiBiB nanok i annis € npo-
rpamMa, Lo BifTbHO MOLUMPIETLCS, — 7-Zip.

&=, AamnTte BIANOBIAI HO 3ANUTAHHSA

L) .
<L 1. fx HasWBaOTLCA TPOTPAMU, IO BUKOHYIOTH apXiByBaHHA JaHUX?

SAxi omeparii Haxg apxXiBaMu MOXKe BUKOHATU KOPUCTYBad, BUKOPUCTO-
BYIOUH IIi IIporpamm?

2. fAxi popmaru apxiBHUX (haityniB Bu 3HaeTe?

3. fAr BumoOyTu rpymny (¢aiaiB 3 apxiBiB y meBHy manky?

4. Ha 1110 BIIMBa€ CTYIIiHb CTHCHEeHHA (aiaiB y apxiBax?

5. Iy 4oro BUKOPUCTOBYIOTH 0AraTOTOMHI, CAMOPOSIAKOBYBAJIbHI apXiBu?

@~ OG6roBopitb i 3p06iTb BUCHOBKMU
1 Axa HOCJIl,I‘.'[OBHlCTB ,Z[lI/I 1'[1,7_'[ yac CTBOPEHHA aleBy 3 KIJIBKOX (I)aI/I-

JIiB, po3MiIlIeHuX y pisHUX mankax?
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PUCTOBYIOTH CTHCHEHHS JaHMX 13 YaCTKOBOIO BTPATOIO HAaHUX?

2. fka mocaimoBHicTh Ai#i mim yac cTBOpeHHSA apxiBy, IO CaMOpPO3IIa-

KoByeTbcA? [lJid AKUX BUNAAKIB CTBOPIOIOTHCSA MOAiOHI apxiBu?

3. Sfka mocaimoBHIiCTH mi¥t mixg yac cTBOpeHHs apXiBy KiJTbKOX (haitiris
3 BUKOPUCTAaHHAM KOHTEKCTHOT'O MeHI0 ITuX (aisiB 3a yMOBH iHCTaJIIO-

BaHHA apXiBaTopa, HanpukJazn 7-zip?

4. Yomy, Ha BaIlry AymMKy, apxiBaTopu, y TomMy uucJi i 7-zip, He BUKO-

*. BUKOHOMTE 30BACHHS

@! 1. 3amycriTh Ha BUKOHAHHA apxiBaTop. CTBOpiTh apxiB 3 mepmiux i’ -
™1 (aiiiiB 3 posmupeHHaM imeni doc, aAki poswmimieni B mammi ApxiB ma-
nku Posmia 2\Ilyakr 2.2. ITomicTiTs meii ¢aitn 3 imenem 3aBmamHa 2.2.1
y Bamry manky. IlopiBusAliTe po3dmip mouaTkoBux n’saTu daiiais doc mo ap-
XiBaIrii Ta apxiBHOrO (haiiry.

2. Bumobynbre BCci daiiniu 3 daiiny ApxiBl.7z 3 manku Posmia 2\

IIyuxr 2.2\ApxiB y manky Miii apxiB Bamroi manku. IlopiBHsAIITEe po3mip

apxiBy Ta BUZOOYTHX (PaiiliB.

3. lomaiiTe mo apxiBHOro (aiiny ApxiB2.zip, AKuil po3MileHo B Iail-

mi Poamin 2\IIymkr 2.2\ ApxiB, nBa ocraHHiX (aism 1miel camol manmkKwH.

306epexiTh 3MiHEeHUII apXiB 3 TUM caMUM iMeHeM y Balllii mariri.

4. 3amycriTh apxiBaTop i:

a) CTBOPiITH apxiB 3 mepimux I’ ATHAAIATH (PAMIiB 3 POSIIUPEHHIM

imeni docx, 110 mictaAThesa B manmi JoxkymenTu (a6o 3 m’ATHAMIA-
TH OCTaHHiX (aiiaiB 3 posmupenHsM imeni doex, mo posmimieni
B mamiii ApxiB manku Posmia 2\IIynkr 2.2);
0) ycTaHOBiTH Imig yac apxiByBaHmHA TaKi 3HaueHHsS mapaMeTpiB: im’a
apxiBy — Odoxymenmu; mamka — Pobouuil cmin; dopmar apxiBy —
ZIP; meTon CTHUCHEHHSA — 0e3 CMUCHEHHS,;

B) BHUKOPHCTOBYIOUM KOHTEKCTHEe MeHI0, BUAOOyabTe BCi daiiam 3i

cTBOopeHOTOo apxiBy B manky DOC, AKy cTBOPiTH y Ballliii mariii.

R

5. IlposexiTe gociaimskeHHS I[040 e(PEeKTHMBHOCTI CTHUCHEHHS OIHUX
i Tux camux (GaiiaiB 3a PisHUX CTyIeHiB cTuCHeHHA y (dopmarti 7z.
Hua mocaimkeHHA BUKopHUcTailiTe Bei ailam 3 po3IMIUPEHHAM iMeHi
bmp, 1o poamimieni B manmi Poaagin 2\Ilyakr 2.2\MaamoHKu. 3aI0BHITH

TabJJIUITIO.
. . Po3amip ¢patinie L
Ne ImM’s1 gpadiny CmyniHb - Koedgpiyienm
- apxisy CMUCHEHHS do nicns CMUCHEHHS
CMUCHEHHSI | CMUCHEHHS

MantoHkn1.7z

Be3 cTucHeHHs

2 | MantoHkn2.7z Hanwsnawe

3 | MantoHkn3.7z LBnoke

4 | MantoHkn4.7z HopmanbHe

5 | MantoHkn5.7z MakcumansHe
6 | MantoHkn6.7z Ynetpa
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Buznaure, HacKiIbKM BiIpPi3HAIOTHCSA 3a e(DEKTUBHICTIO CTUCHEHHS Pi3-
Hi peskumu. ([lioxaska. KoepitieHT cTuCHEHHA BU3HAYAETHCA AK BiJHO-
mIeHHA po3Mipy daitny (daiiaiB) mo cTUCHEHHA A0 Po3Mipy dairy ((haitnin)
OicJas CTUCHEHHS.)

1 6. IlpoBeniTh mocaimsKeHHS IOAO KoedillieHTa CTUCHEHHS OSHUX i TUX
ﬁ camux (paiijIiB 3a Pi3HUX aJTOPUTMIiB (METOHiB) CTUCHEHHS CTyIeHEeM
CTUCHEHHA yJabvmpa y dopmari apxiBiB 7z. na mocaigsxeHHa eeKTUBHOC-
Ti apxiByBaHHsS BUKOpUCTaiTe BCi (aiiau 3 posmupeHHAM iMmeHi bmp, aki
poswmimeni B nanimi Posmin 2\IlynkT 2.2\Maaroaku. 3anoBHITH Ta0JIUIIIO.

Po3smip cpatinie Koedpiyienm
Ne | IM'a dpadny Memod ; CMUCHeHHs1
- apxiey CMUCHEHHS do nicnA
CMUCHEHHSI | CMUCHEeHHS
1 | MantoHkn01.7z LZMA2
2 | MantoHkn02.7z LZMA
3 | MantoHkn03.7z PPMd
4 | ManoHkn04.7z BZip2

Buznaure, HACKiIbKM BiIpPi3HAIOTHCS 3a e(DeKTUBHICTIO CTUCHEHHS Pi3-
Hi aaropuTMu cTucHeHHS rpadiunux ganux. (IIiokasxka. KoediiieuT cruc-
HEeHHs BUB3HAUAETHCA AK BimHOIIEHHA po3Mmipy daiay (daiimiB) mo cruc-
HEeHHA 0 po3Mipy (datiny (daiinaiB) micia cTUCHEHHS.)
7. 3amycriTh apxiBaTop i:
a) CTBOPiTH y Ballliii maImIli apXiB 3 MepIIuX ABOX (ailiiB, AKi posmirre-
Hi B manmi 3paskum mysuku (Pozmin 2\Ilymkr 2.2\3pasku My3uKu),
YCTAaHOBUBIIIM TaKi 3HAUEHHA IMapaMeTpPiB apxiBarrii:
iMm’a apxiBy — Archiv06;
dopmaT apxiBy — 7z;
SFX-apxis;
0) BumaJiTh 31 cTBOpeHOoro apxiBHoro (aiiay Archiv06.exe ocranmiit
daiii;
B) [JonaliTe IO IILOTO apXiBy TpeTiii (aitn 3 mankm 3pas3Ku 300paskeHb
(Posmin 2\ITyukt 2.2\3pa3ku 300paskeHb);
r) BumoOyabTe Bci (aiiam 3i cTBOpeHOTO apxiBHOro (hailsy B IanKy
Mysuka Ta MaJIOHKH, SKY CTBOPITH y BaIIiil mariri.

i‘f [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. ki Bumu Komm’oTepiB Bu 3HaeTe?

2. HasBiTh cKJIag0OBi YaCTHMHU MEePCOHAJILHOTO KOMII I0Tepa.

3. Aki momaTkoBI mpucTpoi MOMKHA Hig egHATH OO IEPCOHAJILHOTO
Komi’toTepa?

= ® OLUiHITb CBOT 3HOHHS TO BMiHHS

Ouyinimov c60i Has4yanrbHi JocsAzHeHRA 3 po3diny «Apxieu danux» (no-
yamrosuil, cepedriii, docmammiil, BUCOKUIL PiBeHD ).

A po3yMito, 3 SIKOKO METOI BMKOPUCTOBYIOTb apXiByBaHHS LaAHUX.
A Bmito fobupatun 3acobu anst apxiByBaHHSA OaHMX.
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e

£ posymito, 3 KO0 METOI0 B KOMIMIOTEPHUX CUCTEMAX BUKOPUCTOBYIOTb CTUCHEHHS Aa-
HUX.

A mato ysaBneHHs Npo cnocobu CTUCHEHHNA AaHuX Nig Yac 34iNCHeHHs iHpopMaLiiHMX
NnpoLueciB.

A MOXy NOSICHUTK, SIK KOOYBaHHS BUKOPUCTOBYETLCA ANSt CTUCHEHHS AaHUX.

A Bmito gobrpaTtn opmatn apxiBHUX dpannis Anst CTUCHEHHA Ta apxiBauil aHWX.

£ BMKOHYIO onepalii Hag apxiBHUMU bannamm 3 BUKOPUCTaHHAM 3acobiB onepauinHol
CMCTEMM Ta Nporpam-apxisaTopis.

£ 3acTOCOBYIO 3aXMCT 0COBMCTMX AaHMX Mig vac ix apxisadii.

IToemopime moii mamepian, axuil 6u 3naeme HedoCMaNMHbO.

MpakTnyHa po6ota N2 2,

¢ ' «ApXiByBOHHS TO PO3APXiBYBOHHSA ACHUX»

YBara! I1i0 yac po6omu 3 komn’romepom dompumyiimecs sumoz 6e3ne-

KU JcummedisbHoCmi ma caHimapHo-2i2ZiEHIYHUX HOPM.

1.
2.

3.
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3amnycTiTh Ha BUKOHAHHSA apxiBaTop 7-zip.
CTBoOpiTh y BaIriii mammi apxiB 3 mepIux IIicTHAmIATH (GaiaiB, aki
posmimieni B mamii Posminm 2\Ilyakr 2.2\MaJoHKH, yCTaHOBUBIIN
TaKi 3HAUeHHS IIapaMeTpiB apxiBairii:

iM’a apxiBy — pomoepaii;

dopmat apxiBy — 7z;

CTYHiHb CTUCHEHHS — WEUOKUIL;

crBoputu SFX-apxis;

mamka OJisi apXiBHOro (aiiny — gaula nanka.
Buszaure Ta 3amuIIiThL Y 30IIUT:

3araJbHIUNA po3Mip aiaiB g0 apxiBarrii;

3araJbHUUA po3mip (aitaiB y apxiBi micasa apxiBarii;

Koe(illieHT cTUCHEHHA.
BukonatiTe Taki mii: cTtBopiThk y Bammiti mamnmi manky Komia apxisy,
cKomiroiiTe B Hel apxiB i BugaiTh 3 HHOrO OCTaHHI II’ATH (ailiiB.
BukopucToByioun KOHTEKCTHE MeHIO apxiBHoro ¢aiiny y Bikui IIpoBia-
HHKa, BumoOyabTe Bci (haiiam 3 apxiBy, posmiimenoro B manmi Komisa
apxiBy, y nanky Moi MaJdOHKHM, AKY CTBOPITH y Balllili maIiii.
BukopucToByiouu apxiBaTop, BUAOOyIbTEe TePIHi AecAThb (aiijaiB 3 ap-
xiBy y Bamri#t manmi B manky 1_10, sKy cTBopiTh y Ballliii mamiii.
3akpuiiTe BCi BigKpuTi BikHA.



AIIAPATHE 3ABESIIEYEHHA
IIEPCOHAJIBHOI'O KOMIT'FOTEPA

Y ubomy po3aini BU oTpMMaETe HOBI, a TaKOX NOrnMMbuTe Ta poswmpure
3HaHHSA W YAOCKOHanuTe HaBU4YKU 3 TaKUX TEM:

Cy4YacHWI NepcoHanbHU KOMM'HOTEP, NOr0 OCHOBHI CKadoBi, NEepCreKT:
HanpsiMM BOOCKOHASIEHHS;

npoLecop, Moro OCHOBHI BNAaCTUBOCTI;

NPUCTPOI Nam’aTi, iX BUAM Ta BrACTMBOCTI;

NPUCTPOI BBEAEHHSA AaHuX, iX BUAW Ta BNACTUBOCTI;
NPUCTPOI BUBEOEHHS AaHWUX, IX BUAW Ta BracTUBOCTI;
JiarHocT1ka anapaTHOi Ta MporpamHoi CKagoBoi KOMM'loTepa, YCyHEHHS 360iB
y ix poborTi;

P> icTopia oBuMcnioBanbHUX i KOMMOTEPHUX MPUCTPOIB. ‘

VVVVyYVY V

3.1. NEPCOHAABHNA KOMITKOTEP | MIOrO OCHOBHI CKAAAOBI

Y uboMy NYHKTi U”TUMETbCS NpOo:
BMAM NepcoHanbHUX KOMM'IOTepIB;
CKNafoBi NepcoHarnbHUX KOMM'HOTEPIB;

npoLecop SK OCHOBHWUIA MPUCTPIN ONpauloBaHHS AaHWX Y KOMM'OTepi, oro Bna-
CTUBOCTI;

MaTEPUHCLKY (CUCTEMHY) mnaTy;
HOCIi AaHux i iX pisHOBUAW;
NPUCTPOI NaM’aTi KOMM'IOTepa, iX OCHOBHI BNACTUBOCTI.

VVYVY VVY

KOMITKOTEP, MIOrO CKAAAOBI
TA IHOOPMALVHI MPOLIECU

Mpuraaante
s = ® FAKi NpucTpoi BXOAATb 4O Ckrnagy Komm'totepa? [ns Yoro BOHW NpU3HaYeHi?
® Aki iHdopmaLinHi npouecy BM 3HaeTe?

Y m’aromy Kjaci Ha ypokKax iH(GopMATHKU BU BiKe O3HaWOMUJIHCS 3i
CKJIAOBUMU II€PCOHAJBHOTO KoMir'forepa. Ili mpucTpoi peasisyioTh OCHOB-
Hi imdopwmarmiiiai mpoiecu: mepenaBaHHs, 30epiramHsa Ta OIpPAIIOBaAaHHS
maHux. PoaragHeMo JeTajbHiNle cxemy peaJizaiii imgopmaiiiHux Impo-
meciB y KOMIT'IOTepPi 3 BUKODPUCTAHHAM Ioro mpucTpoiB (mas. 3.1). Hami
MOTPAILISAIOTh [0 BHYTPIIIHIX MPUCTPOIB mam’aTi (8RympiwHvoi nam’smi)
KOMIT'IOTepa uepe3 IIPHCTPOi BBeJeHHA maHmxX (KJaaBiaTypa, rpadiunmii
IJIAHIIIET, MiKpPo(MOH, MMHIIIa, CKaHep TOIo) abo i3 30BHIIIHIX IIPHCTPOIB
nam’aTi (308HiULHbOL nam’ami) — IPUCTPOIB IJId POOOTH 3 MKOPCTKUMU Mar-
HITHUMHU Ta ONTUYHUMU IUCKAMU, (QJIEITHAKOINUYBaUiB, (QJIEIIKapT TOIIO.

3 BHYTPIIIHBOI maM’ATi JaHi TOTPAILIAIOTE A0 IPOIlecopa, y AKOMY Bij-
OyBaeThCs IX OIIpaIfloBaHHA. Pe3yiabTaTy OIpAaIllOBAHHS JaHUX 3HOBY IIe-
pemaioThCA MO0 BHYTPIITHBOI mmaM’sTi, a 3BiATHM — [0 IPHCTPOIB BUBEIEHHS

)
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Mpuraaainte
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Man. 3.1. Cxema peanisauii iHdhopmaLinH1x npouecis
y NepcoHanbHOMy KOMM'OTepi
mauux (MOHITOp, IPUHTEP, ILJIAHIIET, 3BYKOBi KOJOHKHU TOII0) a0 0 IpHU-
CTPOIB 30BHIIIHLOI mTam’sTi.
Vei omeparii B komn’orepi, moB’A3aHi 3 peasisamiero indopmamiinmx
IPOIEeCiB, MOMKJIMBI TiJIBKY MiJl KepyBaHHAM BiJIIOBiIHMX IpOrpaM.
NPOLIECOP, NOTO NPU3HAYEHHS,
OCHOBHI BAACTUBOCTI
L
1

‘. o o 5 1% . .
L= ® Akuii NPUCTPI KOMM'IoTepa BUKOHYE onpaLoBaHHs AaHux? [e 3a3Buyai BiH po3mi-
LLyeTbCA? ® SAKi BMAcTUBOCTI MPUCTPOIO OMpaLiloBaHHS AaHUX BU 3HAETE?

Bu B)Ke sHaeTe, 10 ONPAIIOBAHHS HAHUX Yy KOMII'IOTEPi BUKOHYETHCSA
nporecopom (Maju. 3.2). IIpoiecop KoMm’ioTepa € HOro OCHOBHOIO CKJIAMIO-
Boio. Bin € mpucTpoem, akuii 3a0e3meuye BUKOHAHHSA KOMII IOTEPHUX IIPO-

rpam.

Bin micTuTh TpUCTPil KepyBaHHA, AKUN 3a-
Oesmeuye BUKOHAHHS KOMAaHJ KOMII IOTEPDHUX IIPO-
rpaM, Ta apupMeTHUYHO-JOTIYHUN TMPHUCTPIiN, AKUIA
3aificHIoe omeparrii Hag ganuMu. o ckiaaxy cydac-
HHUX TIPOIECOPIiB BXOAUTH IIle i CKJIaJoBa BHYTPIIII-
HbOI maM’aTi — Tak 3BaHA Kell-MaM’SATh. 1i IpHU3HA-
YeHHS POSTJISHEMO Jello HisHilre.

BaactuBocTsaAMU mpoiiecopa €: TAKTOBA YaCTOTa
pobGoTu mpoliecopa, KiJdbKicTh smep, PO3PSATHICTSH,
o0car kemr-mam’aTti Tomo (tabsa. 3.1). 3HaueHHA
OUX Ta iHIINX BJIACTHBOCTEH IIpollecopa BHU3HAYA-
IOTH IIBUAKICTH ONpAaIIOBAaHHS HAHUX IIPOIECOPOM.

52

Man. 3.2. TNpouecop
AMD Ryzen 7



§ 3.1. MepCOHAAbHUI KOMM'IOTEP | MOTO OCHOBHI CKAQAOBI

Tabauuys 3.1

IIpuxkaagu 3HaYEeHb BJIACTHBOCTEH IpoIlecopa AJA HACTiJIHHOTO
i IIaHIIETHOTO KOMIT'IOTEPiB

3Ha4yeHHs1 enacmueocmeli npouecopa

Bnacmu- .
eicmb Lljo xapaxmepusye 0nsi HacminbHo20 | Onsi NnaHWemHo20
Kommn’romepa Kommn’romepa
YactoTa Kepykuux curHa-
TakTosa niB, sKi Y3romxyTb pobo- 431y 4301y,
yacrota .
Ty NPUCTpPOIB NpoLiecopa
KinbkicTb ogHakoBuMX 3a
Kinbkictb CTPYKTYpPOK ~ NpOLEeCcopiB, 64 o4
aaep sKi 06’egHaHO B OOWH npwu-
CTpin
KinekicTb AOBINKOBUX PO3-
. A0iB Kodi AaHuX, SKi . .
PospsagHictb PAMIB y koal A 64 6iTn 64 6iTn
MOXe O[HO4YacHoO ornpa-
LibOBYBaTU MpoLiecop

NAM’ATb KOMITHOTEPA. BHYTPILLHSA NAM’STb

g Mpuraaamnte

4% ® AKi MpUCTpOoi KOMM'toTepa BMKOPUCTOBYIOTb Ansi 3bepiraHHa aaHux? [e 3assuyan
BOHWN PO3MIiLLYyIOTbCSA? @ HAKi OQUHMLI BMMIPOBaHHSA BUKOPUCTOBYIOTb AN BU3HAYEHHS
obcAry npucTpoto 36epexeHHs AaHnx?

ITam’aTh KoMI’loTepa NpU3HAUEHA AJA 30epiraHHA JaHWUX. LI mominsa-
IOTh Ha BHYTPIIIHIO Ta 30BHimIHIO (Maj. 3.3). OCHOBHOIO BJIACTUBICTIO BCix
BUOiB mam’ATi € iX eMHicTh, AKa BUMiplOeThCS B OaliTax, KijgobaiTax, me-
rabaiiTax, rirabaiirax, TrepabaiiTax TOIIO.

| NAM'SITb |

. BHyTpilwHA i . 30BHiWHSA i

MNocTinHa [NamM’aTb Ha MarHiTHUX guckax

dnewnam’atb

OnepaTuBHa

— Kew-nam'atb —

Man. 3.3. Bugn nam’siti komm'totepa

Bryrpimua mam’aTh IpU3HaYeHa AL 3abe3meueHHs po60Tn po-
mecopa. 1i ckianosi (onepamuena nam’amv, nocmiiina nam’ amv, Keul-
nam’amv), AK 1 IpoIecop, pPO3MIIYIOTHCS Ha MaTEePUHCHKIM mari
komm’orepa (maj. 3.4). Marepuncoka (auris. motherboard), abo cucrem-
Ha, ITaTa — OCHOBHA CKJIAJOBa CYYaCHUX MEePCOHAJBLHUX KOMII IOTEPiB,
sAKa 3a0e3mneuye mepefaBaHHsA JaHUX MiK MPUCTPOAMHU KOMII I0TEepa.

OmnepaTuBHa maM’ATh € OCHOBHOIO B KOMII'IOTepi, y Hill posMmimiyooTbes
mporpaMu i gaHi, AKi B IOAAJBIIIOMY OIPAILOBYIOTHCS mpoitecopoM. 11100
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Man. 3.4. MatepuHcbka nnata Komm'iotepa:
1 — po3’emun Ang NigKNIOYEHHS NPUCTPOIB YBEAEHHS Ta BUBEOEHHS AaHWX;
2 — npouecop; 3 — 6rokn MiKpoCcxeM onepaTvBHOI Nam’aTi;
4 — MmiKpocxema MoCTiNHOT nam’aTi

maHi OyJam ompalibOBaHi IIPOIIecCOPOM, BOHU IIONEePeIHbO ITOBUHHI OyTu 1e-
penaHi («3aBaHTa)KeHi») 3 MPUCTPOIB YBeAeHHs NaHUX ab0 IIPUCTPOIB 30B-
HIITHBOI maM’ATi 0 omepaTUBHOI maM’ sTi.

ITicass BUMKHEHHS *KUBJIEHHSI KOMII IOTe-
pa Bci mami 3 omepaTwBHOI maMm’sATi 3HUKA-
IOTh.

OnepaTuBHa IIaM’ ATH BUTOTOBJIAETHCSA
y BUIIAAI maatu OJOKiB Mikpocxem, sAKa
BCTAHOBJIIOETHCA B CHeIliaJbHI posd’eMum —
caoru (auri. slot — mrismHa, mas3, OTBip) Ha
MaTepuHChKil miaarti (man. 3.4, 3). 3asBuuait
Ha MaTepUHCBHKill miaTi MOXXHa BCTAHOBUTHU Man. 3.5. Broku mikpocxem
KiJIbKa mJjaT 3 MiKpocxeMaMU OIepaTHuBHOI onepaTuBHOI nam’'sTi
mam’ari (mana. 3.5).

Ax yoxke sasHavasiocs, OO CKJIAAY CYYACHMX IIPOIECOPIB BKJIIOUAIOTH
Kell-mam’ATh. BoHa Ipu3HaueHa I/ NPUCKOPEHHA OOMiHYy ZAaHUMU MiK
OIepPaTUBHOIO IaM ATTIO TA IIPOIecCOPOM. Po3pisHAIOTH Kelll-maMm’ AThb IIep-
II0T0, APYroro i Tpernoro piBHiB. €MHIicTHL Kelll-mam’ATi mepIIoro piBHSA
B Oisgbimocti mporecopis — 128 kB. €muocTi Kemi-maMm’aTi gpyroro i Tpe-
ThOTO PiBHIB CYTTEBO BipidHAIOTHCA B PidHMX mpoiecopax. Ha KiHemnsb
2023 pokry KemlIi-mam’ sATh APYroro pPiBHsS y IIpollecopax MAJsd HACTLIBHUX
mepcoHATbLHUX KOMMI’'IoTepiB cramoBmia Bim 1 mo 32 MDB, a Tpernoro —
Big 2 mo 256 MB. 306iabIieHHA €MHOCTI KeIl-maMm’saTi 3a3Buuaii 30iJbIrye
IIBUIKOIiI0 IIpoIlecopa.

IIporpamu Ta gmami, sxi moTpiOHI aIA BUKOHAHHS [Oiii, HOB’sI3aHUX
3 IIOYaTKOM pPO00OTH KoMII'loTepa, 30epiraioTbCad B IOCTiMHIA mam’aTi.
ITlicnia BBiMKHEHHSA KoMO’loTepa MaHiI 3 MOCTifiHOI maMm’ATi KOIilIThCS
(«3aBaHTAXKYIOThCA») B OMNEPATHUBHY MaM’ sTh, i 3alyCKAIOThCA IIPOrpaMu
OiZITOTOBKM KOMII'I0oTepa IO POOOTH.

ITocTifina maMm’sTh BUT'OTOBJISIETHCSA Y BUIVISAAL OAHiel abo ABOX MiKpo-
cXeM, IO BCTaBJSIOTHCA Y CIelliajbHi THidga — cokeTu (aHTJI. Socket — 3a-
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§ 3.1. MepCOHAAbHUI KOMM'IOTEP | MOTO OCHOBHI CKAQAOBI

rauOJIeHHsA, THi3mo, poseTka) (mais. 3.6, a) abo BIAlIOThCA HA MaTepPUH-
cbKilt mmati (Mmaa. 3.6, 0).

EU— LAl Fed] N T~

: (7

686
AMIBIOS®
©1999

UNO1

Man. 3.6. MikpocxemMu NOCTIHOI NamM’siTi HA MaTEPUHCbLKIN nnari

3OBHILWHA NAM’4Tb

Mpuraaaite

® FAki NpucTpoi Nam’aTi BUKOPUCTOBYOTb ANsS AOBroTpvBasnioro 36epiraHHs gaHux
y KoMM'toTepi? ® Aki NpUCTpoi Nam’aTi BUKOPUCTOBYHOTb AN NEPEHECEHHSA AaHMX Ha iH-
LM KOMI'KOTEP, SKUN He NIGKITFYEHUA 0O KOMMIOTEPHUX MEPEX?

30BHIiIIHA maM’AThL HNpU3HAUYEHA S JOBrOTPUBAJIOTO 30epiraHHs mga-
HuX. Big BuyTpinmraboi mam’ATi i1 BigpisHAe He TiMbKU IpU3HAUEHHS, aje
¥ BiZMiHHOCTI Yy 3HAUEHHSIX OKPEMUX BJIACTHUBOCTEM:
® 30ijbImeHUR 00cAr maumx (y IMepcoHAJbHUX KoMII'foTepax — mo 25 TB);
© 30epe’KeHHdA NaHUX IIiCJIA BUMKHEHHA KOMII I0Tepa (€HeproHe3aIeKHiCTh);
® MOXKJIMUBICTDL IPUEIHAHHSA OKPEMHUX MPUCTPOIB 30BHIIMIHBOI mam’ATi 6e3
BUMKHEHHS KOMII I0Tepa
TOIITO.
OCHOBHUMHU HOCiAMHM MaHWX B30BHIITHLOI IIaM’ATi € eJIeKTPOHHI cxemMu
Ta *KOPCTKi Mar"iTHi nucku. PaHire y npucTposx 30BHIITHBOI mam’sATi AK
HOCii maHWX aKTMBHO BUKOPMCTOBYBAJIU T'HYUYKi MarHiTHI AUCKU, ONTUYHI
IUCKM Ta MarHiTHi ctpiuku. Hocil gaHmMX posMilyroThcsa y BiAmIoBiAHUX
IPUCTPOAX.
30BHIITHIO TaM’ATh HA EJeKTPOHHUX MiKpocxeMmax Ille Ha3WuBaloOTh
prewnam’smmio. BoHa peasiszyeTbca y IPUCTPOAX IIaM’ ATi TPHOX OCHOB-
HUX THUIiB:
© TBepaoriamii, abo SSD-nmaxonuuyBau (auria. Solid-State Drive — TBep-
IOTinui MpucTpii);
o USB-duemrmakonuuysau («QdJiernkas);
o (¢aemrapra (kKapra mam’saTi).
TBepmorimi, a6o SSD-makomuuyBaui
(mai. 3.7), MaloTh Take caMe IPU3HAUECHHS,
AK 1 HaKONMMYyBayi Ha KOPCTKUX MAaTrHiTHUX
muckax (HWKMI). 3pebinbmroro ix BHKO-
PUCTOBYIOTH SIK OCHOBHi IIPUCTPOI 30BHiIII-
HBOI mam’ATi a8 MOOIIBbHIX KOMII IOTEPIB — Marn. 3.7. SSD-HakonuyyBay
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HOYTOYKiB, IJIAHIIIETHNX KOMII I0TepiB. B ocramui poku SSD-HaKonmuuyBaui
MoYaJIi BCTAHOBJIIOBATHU M HA CTAIliOHAPHI KOMII'IOTePU AK CUCTEMHI — s
IPUITBUAIIIEHHS POOOTHU OIepalliiiHoi cucTteMu mif yac 3ifiCHEHHS oIepa-
i 3 fUCKaMMU.

ITopiBuano 3 HIKM]l SSD-maxommuyBadui MaioTh OiJbIINy IMTBUAKICTD
0o0MiHY maHuWX, ajie I OiJBIITy BapTiCTh 3a OJHAKOBOI eéMHOCTi. 3a MaKcHu-
MaJbHOIO €MHicTI0O SSD-HaKonmMuyBaui MPaKTUYHO 3PiBHAJNUCA 3 HAKOIU-
yyBavyaMM Ha KOPCTKUX MATHITHUX IUC-
kax — 15 TB.

sKopcerki marmiTHi auckm € HoOcis-
MU JaHUX y OPUCTPOAX, SAKi Ha3WBAIOTh
HAKOMMUYYBAaYi Ha JKOPCTKUX MAarHiTHHX
muckax. I1i mpueTpoi 30BHIIITHBbOT mam’ATi
MOXKYTb MaTu OAWH ab0 KijTbKa MeTase-
BUX NHCKiB, HIOKPUTUX HIIapOM MarHiTHOI
peuoBuHM (Maj. 3.8). 3amuc faHUX BUKO-
HY€e€ThCA IIIJIAXOM HaMarHiuyBaHHSA miJid-
HOK IIOBEPXHi [OWCKA 3 BUKOPUCTAHHAM
€JIEKTPOMATHITHOI TOJIOBKU, AKa BUKOHYE Man. 3.8. bynosa HakonuyyBaya

1 3UunTyBaHHA NTaHUX. Ha >XOPCTKMX MarHiTHUX AMCKax:
BiacTuBocTi HaKomMUYyBauiB Ha KOp- 1 — NOBEPXHA OAHOTO 3 KOPCTKNX
CTKMX MATHITHMX AUCKaX i IpuKJIagu ixX AVCKIB; 2 — enekTpoMarHiTHa
3Ha4yeHb IIOJAaHO B TadsuIl 3.2. ronoska
Tabauusa 3.2
3HaueHHA BJacTuBOCTel cyuacHux HIKM ]
. 3HayeHHs1 enacmugocmi HXXM/[ dnsi
Bnacmueicmb
HacTiNbHUX KOMN’loTepiB HOYTOYKIB
EMHicTb 2-28 Th 0,5-5Tb
[iameTp XOpCTKNX OUCKIB 3,5 aonma 2,5 gronma
LBnakictb obepTaHHA
A P 5400-15 000 06/xB 5400 —7200 06/xB
YKOPCTKMX OUCKIB

Hna migBuieHHA MIBUAKOAII KOMII'IoTepa 3a PaxXyHOK 30iJbIlIeHHS
HMIBUIKOCTI OOMiHYy JaHMMHU 3HAUHA YACTHUHA IIePCOHAJbHUX KOMII I0TepPiB
OCHAINYETHCA OBOMA MIPUCTPOSIMU 30BHIIIMHBOI maM’saTi — OLIBII «IIIBHUJI-
KuM» SSD-HakonmuuyBaueMm (IJis PO3MillleHHS Iporpam, AKi AysKe dacTo
BUKOPUCTOBYIOThCA KOMII'IOTEPOM, HAIPUKJIAA OIepaliifHOl CHuCTeMH)
i 3BHAYUHO «MOBiJABHIMINM» HAKOIMUYYyBAauUeM Ha YKOPCTKMUX MAarHiITHUX JuC-
Kax OJid 3abes3leveHHs MOTPiOHOI €éMHOCTiI 30BHIIIHBLOI mmam’sATi.

[ cTBOpeHHA pe3epBHUX KOMiH JaHUX, 0aHKY KOHQimeHIiAHUX ma-
HUX 3HAYHOTO 00CATY, IEepPeMilleHHsa BeJIUKUX 00CATiB JaHMX 0e3 BUKOPIU-
CTaHHA KOMII' IOTePHUX MEPeXK Ta iHIMUX IiJiell MOKYTh BUKOPUCTOBYBA-
THCSA TAaK 3BaHi 30BHIITHI HAKOMMUYyBaUi HA KOPCTKUX MATHITHHX OHCKAX
a6o ma SSD-makommuysauax. Ha BigMiHy Big mpucTpoiB, SKi migKJ/aroua-
IOThCSA IO MATEePUHCHKOI IIJIaTH uepes BiAmoBimHi pos’emMu i posMilyroThes
B cuCTeMHOMY 0JI0Ii a00 Kopiyci M0oOiJIbHOTO KOMII'I0Tepa, 30BHIIITHI mpu-
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§ 3.1. MepCOHAAbHUI KOMM'IOTEP | MOTO OCHOBHI CKAQAOBI
CcTpoi MmiAKJIIOUAIOTLCS OO KoMII'ioTepa 3 BuKopuctaHHaM USB-pos’emis
(mai. 3.9).

Samisk
Maobile Ultra

8ce M3
=13 1

npactFlash

Man. 3.9. MNigknto4eHHs Man. 3.10. dnewkaptn
30BHILLIHLOrO Hakonuyysava pi3HMX TUniB

USB-¢daemuakonnuyBaui BUKOPUCTOBYIOTHCSI B OCHOBHOMY MIJIs 00-
MiHy maHUMHN MiK pisHmME® KoMir'forepaMu. oA iX MIigKJIOUYEeHHA OO
KoMII’oTepa BHUKOPHCTOBYIOTh USB-posd’emu pisuux momudikamiii (USB
Type-A, USB Type-C, Micro-USB). Biabpmricts USB-duentmakonuyyBadis
MaloTh €MHicTh Bim 4 mo 128 I'b, xoua € mpucTpoi i 3HauHO GiJIbIITOI €MHO-
cti — mo 2 TH.

PismomaniTHi duemkaptu (maax. 3.10) 30e6iabIIoro cayryoTh K IPU-
cTpoi mam’aATi ansa cmapTdoHiB, (oTo- Ta Bimeoxamep Tomro. Huasa ix min-
KJIOUEHHsS BHKOPHCTOBYIOTH B3aJIE’KHO Bij Tuiry QJelnkKapTH BigmoBimmi
caoru. HalimonyaapHIIIMMY HA CHOTOAHI y 3B’S8KY 3 IX IMIMPOKMM BHKO-
puctaHHaAM y cMapTdoHax € (uemrapTu Tuimy microSD.

€MHIiCTD (pyIeIIKapT KoJuMBaEThCA B Meskax Big 4 mo 512 I'B.

LUikasi dakTtu 3 ictopii

OfuH 3 NepLUMX HaKONMYyBaYiB Ha XXOPCTKUX MarHiTHUX
anckax pospobuna kopnopadis IBM, i B 1956 poui noro
Oyno npegcTtaBneHo Ang npogaxy. Lie 6yB oauH 3 nepLumx
NMPUCTPOIB 3 AOBIMbHUM SOCTYNOM A0 AaHuX. [puctpin ot-
pumas Ha3sy IBM 350 Disk File, maB obcar «uinux» 5 Mb
i cknagaBcsa 3 52-x mMeTaneBuX AUCKIB, YKPUTUX LUApOM
MarHiTHoi pevyoBuHU. 3anuc 3gincHioBaBcs Ha 100 noBepx-
HAX 419 3anucy, Ha KOXHIn noBepxHi po3midanocsa 100 go-
pixxok. Ouckn obeptanuca 3i wsuakicTio 1200 06/xB.
HiameTp gnckiB — 24 grorimun, abo 60,96 cm, a Mmaca BCbOro
MPUCTPOIO NepeswuLLyBana ToHHy (Man. 3.11).

Man. 3.11. 3aBaHTtaxeHHs IBM 350 Disk File
y GaraxHun Bigcik nitaka




(W) POBAIN

Likasi dakTtu 3 ictopii

BuaHa4yHUM yyeHuM, SKMA 3pobMB CYTTEBMIA BHECOK
Yy pO3pobKy TEXHOMOTIN CTBOPEHHSA Cy4aCHUX HAKOMM4YyBaYiB
Ha MarHiTHMX Auckax, € Jlro6omup PomaHkiB (Hap.
17.04.1931, m. XoBkBa, JIbBiBCbka 0651. — nomep 27.06.2024,
CLUA), amepuKaHCbKUIN YY4EHUIN YKPATHCbKOrO MOXOMKEHHS,
Yy MWHYNOMYy — MPOBIOHWA CMiBPOBITHMK kopnopauii IBM.
BiH po3po6uB TEXHOMOri0 CTBOPEHHS rOMIOBOK 3anncyBaHHSA /
34UTYBaHHS OaHMX 3 MOBEPXHI MarHiTHUX AUCKIB, LLO 3HAYHO
3MEHLINIO BUTpaTu Ha BurotoBneHHs HXMMO. Lls TtexHo-
NOris yMOXNUBWA BUIOTOBIEHHA MNPUCTPOIB, WO MOMN
pO3MICTUTUCA B KOpMycax MepcoHanbHux komm'iotepis.  Marn. 3.12. JlioGomup
J1. PomaHkKiB € cnisaBTopoM noHaz 60 narteHTiB. PomaHkis

AAS TNX, XTO XO4ye 3HATU BiAbLue

TpuBanui 4Yac sk HOCIT JaHUX BUKOPUCTOBYBaNM ONTUYHI OUCKK, SKi BiOPI3HANNCSA €EM-
HICTIO Ta MOXINMBICTIO 34iNCHIOBATK 3anuc i nepesannc gaHnx. OCHOBHI TUMW ONTUYHUX
[JM1CKIB, X BMAacTMBOCTI Ta 3HAa4YeHHs BNacTUBOCTEN NogaHo B Tadbnuui 3.3.

Tabauusa 3.3
OCHOBHI THIIM ONITHYHUX THUCKIB
IMo3Ha4eHHs1 duckie, Npu3Ha4YeHux OJisi
EMHicmb
minbku 39umyeaHHs1 34umyeaHHsi, 3anucy duckie
3yumyeaHHs1 OaHux | i3anucy @aHux | ma nepesanucy 0aHux
CD-ROM CD-R CD-RW 640-800 Mb
DVD-R, DVD-RW,
DVD-ROM DVD+R DVD+RW 9,41Tb
BD-ROM BD-R BD-RE 100 b

Yy NPUCTpPOAX And pO6OTVI 3 ONTUHHUMU ONCKaMN BUKOPUCTOBYHOTb I'IpOMiHb nasepa
Onda 34NTYBaHHA Ta 3annucy gaHux.

v Mpauoemo 3 KOMN'IOTEPOM El'- El
' BaBmamHs Ta aNrOPUTMU iX BUKOHAHHA BU 3MOXKeTe 3HAN- & r
TU 3a agpecoio https://cuttly/se2cP4NZ a6o QR-romom.

HanBaxAuMBiLLE B LLbOMY MYHKTi

c O60B’s1I3KOBUMN KOMMOHEHTaMMN MEPCOHaNbHOro KOMM'toTepa € MpUCTPOI, SKi BUKO-
PUCTOBYIOTLCA AN BBEAEHHS, BUBEAEHHS, OnpaLoBaHHA Ta 36epiraHHsa AaHuX.

Mpouecop — Le OCHOBHWUI MPUCTPIN, SIKUI 34IMCHIOE ONpautoBaHHA AaHuX. BiH micTute
NPUCTPINA KepyBaHHA, k1A 3abe3nevye BMKOHAHHSI KOMaH4 KOMM' IOTEPHOI nporpamu, Ta
apudpMeTUYHO-NONIYHUA NPUCTPINA, KU 34iNCHI0E onepauii Hag gaHumu. Bnactusoc-
TAMKU npoLiecopa €: makmosa Yacmoma poboTu npouecopa, Kinbkicmb si0ep, po3psio-
Hicmb, o6csie Kew-nam’simi TOWO. 3HAYEHHS UMX Ta iHLWMX BMacTMBOCTEN BU3HAYalOTb
LWUBMAKICTb OnpaLoBaHHS AaHUX NPOLECOPOM.

Mam’aTb koMM 'oTepa NpuaHadeHa Ansa 3bepiraHHs gaHux, ii No4INsTe HA BHYTPILUHIO
Ta 30BHILLHIO.
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§ 3.1. MepCOHAAbHUI KOMM'IOTEP | MOTO OCHOBHI CKAQAOBI

MpucTpoi BHYTPilWHLOI NaM’ATi (onepaTrBHa, NOCTiNHa, KeL-nam’'aTb) PO3MILLYTHCS
Ha MaTepuHCbKii nnarti. [laHi 3 onepaTtMBHOI NaM’aTi Ta KeLW-Nam’aTi MNicNsi BAMKHEHHS! XXNB-
JNeHHS 3HWKalOTb, a 3 NOCTINHOI — Hi.

MpucTpoi 30BHIWHBLOI NaM’ATI (HAaKOMMYyBaYi Ha XOPCTKUX MarHiTHUX guckax, SSD-Ha-
KonuyyBaudi Ta iHLWi NPUCTPOI, WO BUKOPUCTOBYIOTL dhrelunam’siTb) NpusHadeHi anst JOBroTpu-
Banoro 36epiraHHsa AaHux. [icna BUMKHEHHS XMBMEHHST AaHi 3 HOCIIB 30BHILUHLOI Nam’'sTi He
3HMKAIOTb.

OCHOBHOIO BnacTMBICTIO HOCIIB yCiX BMUAIB Nam’siTi € IX EMHICTb, sika BUMIPOETLCA
B bavitax, kinobarnTtax, merabarTax, rirabantax, Tepabantax TOLO.

:"‘ AaiTe BiANOBIAI HO 3ANUTAHHS

- 1. fx peanisyioTbea iH(popMalliiini mpollecu y KOMI’I0Tepi 3a MaJiOH-
oM 3.1?

2. Jlna yvoro mpusHaueHo mpoliiecop? HassiTh mpucTpoi, AKi BXOZATH
0 CKJIaJy Ipoliecopa.

3. fAxwuit mpucTpiii mam’ATi BKJIIOUEHO O CKJALy CYyYaCHUX ITPOIEeCOPiB?

4. {xKi ocHOBHI BjacTmBOCTI mpoiiecopa Bu 3HaeTe? HasemiTh mpukJja-
In IX 3HAUEHb.

5. Ha axi ckaamoBi mosxHa momijiuTu mam’ aThb? fIKa ocHOBHA BJIACTU-
BicTh mpucTpoiB mam’ATi? Axi ommHMIi BuMiproBaHHS 3HAUYeHb Iiel BJa-
CTUBOCTi?

6. oA yoro mpmsHaueHa ollepaTHWBHA mam’ AThH? [JiA 4oro mpmsHaueHa
mocTifina mam’aTh KoMi'oTepa? e posminiyoTbed Iti BUAM mmam’ ATi?

7. ki mpucTpoi HaJe)KaTh A0 MPUCTPOIB 30BHIMIHBOI mam’ATi?

$ O6roBopiTtb i 3p06iTb BACHOBKMU

W 1. Y yomy BimmimHicTh mocTiiHOi mam’aTi Bim omepatuBHOI? Ywnm
€ MOXKJIMBICTH 3AJHUIIMIUATH B KOMII'IOTEPi TiJIBKM OIEepPaTHUBHY HaMm’sATh abo
TiIBKY IMOCTiNHY?

2. [Ins voro mpusHaueHa Kem-mam ATh? HasemiTh amaJioriio po6oTu
KelI-taM’ ATi 10 BiIoMMUX BaM HaBUYAJbHUX a00 BUPOOHUUUX ITPOIIECiB.

3. o cmimbHOTO i B YoMy BiAMiHHOCTI MijK HPUCTPOSAMHU 30BHIIITHHOI
nam’ari? ki 3 HUX, Ha Bally AYMKY, CTaHYTh y HaiOJm:K4i 5 POKiB oc-
HOBHUMH y cramiomapaux IIK? ¥V M0oO0iIbHUX IPUCTPOAX?

*. BUKOHOMNTE 30BACHHS

.1, BukopucroByoouu maHi ogHOro i3 caiTiB 3 BiioMOCTAMM IIPO cydac-

) Hi Komm’oTepHi npuc'rpo'l' HATIPUKJIA] https:/ /ek ua/ua/ BaIUIIIITh

3HAUEHHs BJIACTMBOCTEN TPHOX PiI3HMX IIPOIleCcOpPiB, AKi Hamiiimiam oc-

TaHHIM yacoM y mpojak y Marasuuu YKpainu. CTBOpiITHL y TEKCTOBOMY
OpoIlecopi TaGJUIIO0 Ta 3aIlOBHITH Ii:

Bnacmueicmb 3HayeHHs1 e1Tacmusocmi npouyecopa

Mopenb

TakToBa YactoTa

Kinbkictb aaep

PospsagHictb

30epesKiTh TEeKCTOBUII NOKYMEHT y Balriii mamnmi y ¢aiai 3 imeHem

3apganHa 3.1.1.



(W) POBAIN

() 2. HocaimiTh, BUKOPUCTOBYIOUM AAHi CAWTiB 3 BiIOMOCTAMU PO CydaCHi

ﬁ KOMII'IOTepHI mpucTpoi, Haupukaan https://ek.ua/ua/, sHaUeHHA BJac-
TUBOCTEHN OIIEPATUBHOI IMaM’sATi 3 MaKCUMAJbHOIO €MHICTIO, IO TIPOIOHY-
I0ThbCA [JIsT HOYTOyKiB. CTBOPITH YV TEKCTOBOMY IIPOIlECOPi TAOJHUIIO Ta 3a-
THOBHITH ii:

Bnacmueicmb 3Ha4yeHHs esnacmusocmi onepamueHoi nam’ssmi

Mopenb

Bupo6Huk

E€MHiCTb

BapricTb

30epesKiTh TeKCTOBUII JOKYMEHT Yy Ballliii mammi y ¢aiai 3 imeHem
3aBmaHHa 3.1.2.

3. BusHauTe 3HaueHHS BJIACTHUBOCTEIl IIpollecopa Ta MPUCTPOIB Imam’sd-
Ti BAIIOr0 AOMAIIHBLOTO KOMII'foTepa. CTBOPITH y TEKCTOBOMY IIPOIIECO-
pi Tabiuii pesyJabTaTiB aHajgoriuHo mo Tabaunb 3 pyopuxu IIpairoemo
3 KOMII'IOTePOM i 3aIloBHITH iX. 30epe:kiTh TeKCTOBUU NOKYMEHT y BAIIiii
namii y gaiai 3 imenem 3aBmanaa 3.1.3.

4. 3a BimomocTAMHK 3 iHTepHeTYy ab0 KaTajioraMy KOMII'IOTEPHUX Ma-
ra3wHiB BHM3HAUTEe 3HAUEHHS BJIACTHMBOCTEN IIPOIlECOPiB, AKi mOCTymHiI Ha
PUHKY KOMII'IOTEPiB Bammoro periony. CTBOPiTH y TEKCTOBOMY IIPOIlecOpi
TaOJINII0, aHAJOTiuHy mo Tabauii 3.1, Ta 3amoBHITH ii. 30epexiTh TeKCTO-
BUII JOKYMEHT y Balliii mamiii y ¢aiiai 3 imenem 3aBmanng 3.1.4.

5. 3a BimomocTaAMU 3 iHTepHETY a00 KaTajoraMu KOMII' IOTEPHUX Mara-
31HIB MOPiBHANTE €MHICTh Kelll-maM ATi APYyroro piBHA IPOIECOPiB 3 Of-
HaKOBOIO TAaKTOBOIO YaCTOTOI0 Ta KiJbKiCTIO sfep Bi pisHMX BUPOOHUKIB.
PesyabpraTu gmocimimiKeHb YHECITH MO TEKCTOBOTO HOKYMeHTa, AKuii 36epe-
JKiTBh y Bamriii mammi y ¢aiiii 3 imenem 3aBmauug 3.1.5.

) 6. HocnimiTh, BUKOPUCTOBYIOUM MAaTepiasy iHTEPHETY, YU MOKJIHUBO
t 3MiHUTH JaHi B IOCTiliHi#T mam’aTi komm’iorepa. SIKIO Tak, TO OMIHU-
OIiTh cmocobu, AK Iie 3pOoOUTH IS AOMAIIHLOTO KOMII'IoTepa. PesyabTaTu
IOCJiI;KeHb YHEeCiTh IO TEeKCTOBOTO AOKYMEHTAa, SKUHA 30epesKiTh y Balrin
namii y gaiinai 3 imenem 3aBmanHa 3.1.6.

[oTyeMoCb AO BMBYEHHSI HOBOrO MATEPIAAY

1. fIki mpucTpoi B BUKOPHCTOBYBAJIM IJIS BBEIEHHS JAaHUX Y KOMII I0Tep?
2. fAki omeparrii MokHa BUKOHYBATH 3 BUKOPUCTAHHAM MUIIIi?

3.2. MPUCTPOI BBEAEHHA AAHUX

Y ubOMy NYHKTi ATUMETbLCS Npo:

P OCHOBHi BMAMW MPUCTPOIB YBEAEHHS OAHUX, LLIO BMKOPWCTOBYIOTLCS B NMepcoHarb-
HUX KOMM'tOTepax;

P> knasiaTypu, iX BMAU Ta OCHOBHI BNacTUBOCTI;

P> npucTpoi ans kepyBaHHs pobOTO Mporpam, iX BUOM Ta OCHOBHI BMacTMBOCTI;
P npuctpoi ans BBeaeHHs rpadivuHNX AaHux, iX BUAM Ta OCHOBHI BMacTMBOCTI;

P> npucTpoi Ans BBEAEHHS MYNETUMEAIMHMX AaHuX, iX BUAM Ta OCHOBHI BMACTMBOCTI.
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BUAU NPUCTPOIB YBEAEHHS AAHUX
py' S ,
A Mpuraaante
s ® [laHi aknx BMAIB BaM AOBOAUIIOCSH BBOAMTU A0 KOMM'toTepa? Aki npucTtpoi Bu and
LibOr0 BMKOPMCTOBYBanu? @ 3a 3HAYEHHAMU SIKMX BNACTUBOCTEN BU obMpaeTe TOW un
iHLLIMIA NPUCTPIN yBeOEHHS AaHUX?

Sk Bu B)Ke 3HaeTe, IO CKJIALy KOMII'IOTEPiB YXOIATHL IPUCTPOI BBEIEH-
HS TaHUX.

IIpucTpoi BBefeHHA HaHUX MOXKHA PO3MOIJINTH 3a THUIOM HAaHUX, AKi
BOHU BBOOATH. TaK MOKHA BUIIJINTU NPHUCTPOI BBeNeHHA TaHUX:
® TekcToBUX (KIaBiaTtypa);

o rpadivunux (ckaHep, uudpora (porokamepa, rpadiuHuil MIAHIIET);
© 3ByKoBux (MikpodoH, mudpoBuii TUKTO(POH);
® Binmeomanux (Bigzeoxamepa, BeOkamepa, TB-Tiomep).

IIle oxHiero rpymnorw MPUCTPOIB YBeAeHHA NAaHUX € IIPUCTPOI IJaA Kepy-
BaHHA PobOTOIO pisHOMaHiTHMX mporpaM. o HUX HajekKaTh MMIIA, KiaBia-
Typa, Tadmea, MYJbTHMeTiiiHA (eJIeKTPOHHA) IOIIKAa, CEHCOPHUIl eKpaH,
IPKOMCTUK, reummen (aHri. gamepad — irpoBuit maiimanumik) (maa. 3.13),
Keinen (auri. keypad — MalifaHYuK A4 Kaasimn) (mas. 3.14), kepmo, mema-
Jai, nencnen (aHra. dancepad — MaigaHUYUK A TAHIiB) (Mas. 3.15) Torro.

Man. 3.13. Tenmnen Man. 3.14. Kennep Man. 3.15. JeHcneq

Oxpemi mpucTpoi MOXKYTH YBOAUTH HaHi PiBHUX THMIB, HAIPUKJIAL
BeOKaMepHu MOKYTH IIepeJaBaTH aygio- Ta Bigeomgawxi.

VY xomm’ioTepax, AKi BUKOPHCTOBYIOTH AJI HABUAJBHUX i HAYKOBUX
IMijieil, MOXKYTh 3aCTOCOBYBATUCSA iHINI BUAW IIPUCTPOIB MJs BBEeNeHHS nAa-
HuxX. Hampukiaanm, faTuumky OIS BU3HAUEHHS 3HAUEHHS TeMIIepaTypu, BO-
JIOTOCTi TOBITpA, HASBHOCTI TEBHUX [IOMIIIIOK y PEUYOBUMHAX, IIBUIKOCTI
PYXy pisHOMAaHITHHX 00’€KTiB TOIIO.

PoasrismemMo BiIacTMBOCTiI, iX B3HaUeHHS Ta KJacu@ikallilo OoKpeMux
IPUCTPOIB yBEeHHA TaHUX.

KAABIATYPA

=
Jf > Momipkynte
~ @ 3HayeHHs SIKMX BNacTMBOCTEN KOPUCTyBay BpaxoBye Mg yac BUGOpY knasiaTypu

ans kommn'totepa? ® Yum Bigpi3HAETHCA KNaBiaTypa cTauioHapHOro KoMmn'totepa Big Kra-
BiaTypu HoyTOyka?

Knasiatypa mpusHaueHa [y BBeIEHHSA TEKCTOBUX NaHUX 1 KOMaHI.
3aJie;KHO BiJl 3HaUeHb MEeBHUX BJIACTMBOCTEI KJaBiaTypW MOYKHA IIOAIIUTH
Ha KiJIbKa rpym:
®
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© 3a mpu3HAUEHHAM: cmaHdapmHi (A BUKOPUCTAHHA y CTAI[iOHAPHUX

KOMII'I0Tepax AJiA BBeJeHHA TeKCTOBUX NAHUX), KOMNAKMHI (AJIs BUKO-

pucTaHHA 3 MOOIIBHUMU NPUCTPOAMU MaJIUX PO3MIpPiB), Mysvmume-

Oditini (mas KepyBaHHS MiAMH 3 MYJbTUMEIIHHUM KOHTEHTOM

OesmocepeIHbO 3 KJaBiaTypu), ieposi (mis Ke-

PYBaHHSA AisMHU B KOMII IOTePHUX irpax) TOIIO;
®  3a TUIIOM ITiAKJIIOUEHHA [0 CUCTEMHOTO 0JI0KA:

opomosi (USB, PS/2) abo 6e3dpomosi (paxio,

Bluetooth, Wi-Fi Toimo).

IIpoekuiitna kaxaBiarypa (man. 3.16) € edex-
TUBHUM IIPUCTPOEM YBeAeHHA MAaHUX MOJSI MO-
OiMbHUX MPHUCTPOIB; BOHA IIOETHYE BPYUHICTH
YBeIeHHA OJaHUX 3 KJaBiaTypu cTaHZAPTHUX PO3-
MipiB i MO0OinmbHicTH — ii 300paskeHHA MOKHA
CIPOEKTYBATH Ha OYAb-AKY IJOCKY IIOBEPXHIO.
B immomy poboTa 3 Takomi KJaBiaTyporo Hiuumm Man. 3.16. MpoekujitHa
He BigpisHAeTbcA Big pobOTHM 3i cTaHIAPTHOIO krnasiaTypa
KJaBiaTypoio.

Llikasi ¢paktn 3 ictopii

Y wmicTi HopBid (Benuka bputaHist) y 6pykiBLi
Ha Bynuui MNMpuHuec MoxxHa nobaunTn BUpi3LONeHy
Ha kameHi knasiatypy (Man. 3.17). Micuesi xuTteni
Ta rocTi MicTa cywwarb cobi ronosy Hag TUM, SKUM
YMHOM KnaBiaTypa 3’siBunacsi Ha OGpykiBUi, SKiN
Kiflbka COTEHb POKiB. Yn Lie 3HaK Big NO3a3eMHUX
LMBini3auin, Ym XapT CTYQEHTIB MiCLLeBOro yHiBep-
cutety mucteuts? Y tpasHi 2020 poky lMitep Jli
pO3KpUB Npasay Npo Micuesy nereHay. Binbutok
knasiatypu 6yB ctBopeHun y 90-x pokax XX CT.
ToMilHBOI0 CTyAeHTKolo Hopsiuckkoro yHisepcu- — Mar. 3.17. Knasiatypa Ha Bynuui
TeTty mucteuTs Ha im’a Monni Coyn. micta Hopsiy

NPUCTPOI KEPYBAHHS POBOTOIO NMPOTPAM

Mpuraaainte

s = ® AKMM YMHOM MoAalTbCHA KOMaHAW B OonepaLirHii cuctemi 3 rpadpivyHnm iHTepden-

com? @ HAki NpUCTpOi BU BUKOPUCTOBYETE Mif Yac MasntoBaHHSA y rpadiyHOMy peaakTopi?

ManinyisTop MHIIa BUKOPUCTOBYIOTH IJIS HepedaBaHHS KOMAaHI Bif
KOpHuCTyBaua KOMII IOTePHUM IIporpaMaM.

Po3po0HUKN KOMII'IOTEPHUX IIpOoTpaM IepemdauaioTh, AKi mil y mpo-
rpami BimOymyThbcs Iicasa HATHUCHEHHA Tiel UM iHITOI KHOIIKM MUIIN, IIPO-
KpyuyBaHHA 11 KoJjimaTtka. Moske BUKOHyBaTHCsS IIeBHA KOMAaHJa MEHIO,
obuparucs 06’eKT, 30iJabITyBaTHCh a00 3MEHIITyBaTUCh MaciiTad Bimobpa-
JKeHHs, BiITKpUBATHCA KOHTEKCTHE MEHIO, BCTABJIATUCA 00 €KT TOIIO.

MaminyisgTopun MUIIA IOIJISIOTHCA 3aJeKHO Bif 3HaYeHb TaKUX
BJIACTUBOCTEM
© 3a mpudHAUYeHHAM: 0451 HacmiavHux IIK, pns pobotu 3 epagiunHumu

naaruiemamu, i2posi ToIo;
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3a THUIOOM HigKJIOUeHHA H0 cucteMHOro 6soxa: dpomosi (USB, PS/2)

abo 6e3zdpomosi (paxio, Bluetooth, Wi-Fi Torro);

3a THUIIOM JATYMWKIB PYXYy: ONMUYHI, JA3EPHi, 2ipOCKONiYHI TOIIO;

3a KijgbKicTio KHOIOK: 2, 3—5, 6—9, 10 i 6invwe TOIIO;

3a TUIIOM KOPIYCY: CUMEMPUYHA CMAHOAPMHA, CU-

MempuiHa 0as WYJlbeU, epzoHOMiLHA TOIIIO.

Ha manonky 3.18 300paskeHo irpoBy OpOTOBY Ja-
3epHY eproHoMiuHy Mwuimly, ska mae 10 KHOIOK Ta omHe
KOJIIIIaTKO.

Taunenu (aHrJua. touch — OOTUK, pad — ILJIOIIamKa,
MalIaHYNK, IMOAYIIIEeUKa) € CKJIAJOBUMU IIPAKTUUYHO BCix
TUMOiB HOYTOYKiB i HeTOYKiB, IIpoTe MOMKYTb BHKOPUCTO-
ByBaTHCh i mig uac podotu 3 Hactinmpuumu IIK y Buraani
IOJATKOBO IiAKJIOUeHOro mpucTpoio (Man. 3.19). Ilepe-
MillleHHA TaJbIld IO IOBEPXHi Taulleqa TPUBOAUTH MO
mepeMillleHHs BKadiBHUKAa Ha eKpaHi moHiTopa. OmHOpa-
30BHII KOPOTKOYACHUN AOTHK [0 IIOBEPXHi Taulema aHa-
JOTiYHUE 10 OJHOPA30BOTO KJIAIIAHHS JIIBOIO KHOIIKOIO _
MUIIi, a IIOABIMHMI MAOTHUK — MOABIMHOTO KJallaHHA -
JiBOIO KHOIKOIO0 MwuiImi. JIiBa i mpaBa KHOOKHU Tauliena

BUKOHYIOTH Ti cami (pyHKIii, mo # Bigmosizmi xmomxm  Man. 3.19. 3oB-
MIITL. HiLLHIN Taunen

Man. 3.18. Muwa

e

AAS TUX, XTO XO4e 3HATK BGiAbLue
Ak 3MiHUTM BUrnNag BKasiBHUKA

BkasiBHMK Ha ekpaHi MOHiTOpa KOMM'loTepa 3a Pi3HMX CUTyaui mMae pisHe 300pa-
XeHH4. Y BinbLIoCcTi BUNagkiB BiH CTaHOAPTHO Mae Burnag cTpinky (man. 3.20). OgHak
30BHILLHI BUIMSA BKa3iBHMKA MOXXHA 3MiHUTU.

a» Miaua = snactieocri H
Mepaserps oxzimeira Koniugamn Verarmymaemn |
Knonmd miLi Braainwm s
Cemea
ST T e T — B |
SBeperru .. | [ Baaunn |

HatrpocsaHnn:

IBIERHAR pasLM

»
Biilp poelard brg (CrangapTHa Windows (choTetsa) i
Sowom pam P {Heuze)
ZblneweHo jcHeTEMHE)
o O IHEapeoaaHa Fsauuajljnumma:
TRadRHE BRAINGHHR + ;He-aur:aua :ﬁ:&gﬁg&:ua :
BiainaHiA T RETY I & CTRHLARTHE (BEMMEa|{cHeTENHa)
_____ — CTaHzapTHE (2yIKE BENHE] ) CHoTEMIE)
[0 ¥pimryre vies Ja || Gone
= 18 1 HapHa | i |
e
Man. 3.20. Man. 3.21. BikHO Man. 3.22. Cnucok
BkasiBHuMK Mwuwa — BnacTuBoOCTi Cxema

Ons uboro cnig BukoHatu lyck — HanawmyeaHHs1 = lpucmpoi = Muwa = [jo-
damkoei napamempu muwi. | y BikHi Muwa — BnacTuBocTi Bigkpntn Bknaaky Bkasis-
HUKM (man. 3.21). Y noganblloMy € Kinbka BapiaHTiB 3MiHEHHSI 30BHILUHBbOIO BUMMSAY

BKasiBHMKA:
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[ |

® 3MiHUTK cXeMy OOOPMITIEHHS BKa3iBHMKIB. [na Lboro cnig;
1. Bigkputun cnmucok Cxema (man. 3.22).
2. Bubpatn noTpibHy cxemy ooOpMMEHHS.
3. Bubpatu kHonKy 3acTtocyBaTw.
4. 3aKkpuTK BIKHO.

© BMOpaTU Ansl KOXHOro 3 pexumiB y cnucky HacTtporoBaHHSA iHWe 3006paxeHHs. [e-
penik cannis i3 306paKeHHAMM BKa3iBHUKIB, L0 Nif Yac iHCTansuii onepauinHoi cu-
cTeEMM po3MilLlytoTbesa B nanui Cursor, 0oBoni odomexeHuin. OgHak KopUcTyBad 3MOXe
3HaNTW B iIHTEPHETI BENUKi KOMNeKLii 306paykeHb, Hanpuknag, 3a Kno4oBMMM CrioBamMm
«Kypcopu MuLix». Konekuii 306pakeHb BKasiBHUKIB — Lie Habopw chainiB 3 po3Luu-
PeHHAM iMeHi cur 4u ani. Lli davnu 6axaHo ckonitoBaty B nanky Cursor i ons ix
BMKOPUCTaHHSA BUKOHATW BULLEHaBeAEHY MOCNIAOBHICTb AiN.

CeHcopHi eKpaHM BUKOPHCTOBYIOTH 3A€0iJbIIION0 y ILJIAHIIETHUX
KoMI’foTepax, cMapTdoHax, a TaK0oXK Y PiBHOMAHITHUX JOBiIKOBUX i IIpeseH-
TAIiHUX CHCTeMaX, ILIATi:KHUX TepMiHaJdax. ¥YBeAeHHS HAHUX 3iHCHIOETh-
¢ TOTUKOM MAJbIlA abo CTHIyca OO0 IIeBHUX
OiISHOK IIOBEPXHi expaHa. Expam «Biguy-  Ctunyc (nart. stylus —

Bae», y AKOMY MicIii Bifj0yBca JHOTHK, i mepe-  3aroctpeHa nanuyka) —

Iae BiAmoBigHWI curHanm Komm’iorepy. Ilim  IHCTPYMEHT y BUMMSAi CTEPXKHS
yac poOOTH 3 CEHCOPHMM €KpaHoOM 3asBuuaii  AJ19 BBEAEHHA KOMaH/
BUKOPHUCTOBYEThCA 3MiHEHA, IIOPIBHAHO 3 Tau- S BUKOPUCTAHHAM CEHCOPHOTO
memoM abo MUIIeo, CHUCTeMa KOMAaHA Jjid Bu-  chpaHa.

KJIUKY MeHI0, mepeMilneHHsa 06’€KTa TOIIO.

OCHOBHi BJIACTHMBOCTI — PO3Mip eKpaHa (HOB:KMHA AiaroHaji mMo:ke OyTm Bim 3
0o 70 Owiimie i GinbIe) i MPUHIIUII BiICTEXKEHHA MiCIld JOTUKY.

MyabTumMeniiiHi (eJIeKTpPOHHI) TOIIKM BUKOPUCTOBYIOTH 34€0iJbIIIOr0
B 3aKJIaJlax OCBiTH, a TaKOXK IIiJ Yac NPOBeIeHHs PiBHOMAHITHUX IIpPe3eH-
Taiii. Po3pisHAOTh MOINIKM 3aJIEXKHO Bix iX posMipiB (moB:KmHA miaroHasri
70-79, 80—-89 uu nonad 90 Owiimis) i TPUHITUITY BUBHAUEHHSA MiCITA JOTHU-
Ky Ha JOIIIIi.

NPUCTPOI AAG BBEAEHHS IPADIYHNX AAHUX

~ MNomipkyute
® Akuii npolec, Ha Balwly OYMKY, Ha3MBalTb CKaHyBaHHSM? @ FAK BMKOPUCTOBYHOTb
CKaHyBaHHs1 B Toprieni? [nsa skux uinen?

Cranepu (aHrJi. scanner — TOH, 110 BiJICTEKy€) BUKOPUCTOBYIOTH JIJIA BBE-
IeHHS Tpadiunmnx mammx y KoMmir'iorep. Ha 00’eKT, KoMmmI’oTepHe 300pasKkeH-
HsS AKOTO IIOTPiOHO OTPHMMATH, BiJ CIEIiaJbHOrO IMPUCTPOIO HAIPABISAETHCS
moTik cBiTsia. [laTuMKM aHATI3yIOTh iHTEHCUBHICTDL i KOJip BimburToro cmityia
Ta IePeTBOPIOIOTH ITi JaHi B eJIeKTPOHHY (POPMY IIOJAaHHS 300pasKeHHs.

CraHyBaTU MOYKHA M TEKCTOBUU TOKYMEHT, ajie B pe3yJbTaTi Oyme oT-
pumMaHo rpadiute 300parkeHnHs TeKcTy. 1le 300pasKeHHs MOMKHA IIEPETBOPU-
TH HA TEKCT, BUKOPHCTABIIYN CIEIiaJbHI IIPOrpaMyu — CHUCTEMH OITHYHOI'O
posmisuaBanHsa Tekcry (anra. OCR — Optical Character Recognition —
OIITHYHE PO3Mi3HaBaHHA CUMBOJIiB), Hampukrjaan Freemore OCR, Online
OCR, Free Online OCR. Iloxi6Hi mporpaMu € y CKJami IPOTrPaMHOIO 3a-
OesmeuenHsa OijbITocTi cMapT(OHIB.
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Cranepu NOINAIOTE HA PYYUHi, HACMIAbHI Ta NPOEKYIILHI.

Pyuni ckanepu (Majy. 3.23) MaloTh MaJi po3mipu i 3pyuHi nys BBe-
JeHHs HeBeJIMKNX 3a po3aMipaMu 300pakeHb. IIig yac ckanyBaHHS 00’ €KT
3aJIUIITAEThCS HEPYXOMUM, a IepPeMillyioTh caM cKaHep. Taki Tumu cka-
HepiB IMUPOKO BUKOPUCTOBYIOTh Y MarasmHax IJsd CKaHYBaHHSA IMITPUXKO-
IiB, HaHeCeHUX Ha TOBApH, Yy Moismax aasd cKaHyBaHHA QR-xomis Ha mpo-
i3HUX DOKYMeHTax, y 6i0yrioTekax ToIIo.

OcTtanHiM uacoM HaOyJIM PO3IOBCIOMKEHHS PYYHI CKaHepu 3 IIPOTK-
HUM MeXaHi3MOM, 10 BUKOPUCTOBYIOTHCS B KOMILJIEKTi 3 PiBHUMU MOOiJb-
HUMU KOMI’I0TepaMu IJId OTPUMAaHHA AKiCHUX BilcCKAaHOBAHUX 300pa’KeHb.
Taxi ckaHepu MaOTh HEBeJWKi PO3Mipu Ta KUBJATHCA 3 BUKOPUCTAHHIM
USB-migkaouenssa abo Bif aBTOHOMHOI Oarapei. 3asBuuaili BOHU MOMKYTb
OyTu migKJOUeHi g0 Mepe:ki 3 BuropuctaHHaMm Wi-Fi-z’egmanna. Ogun
3 TAKUX CKAHEepiB MOJaHO Ha MaJIOHKY 3.24.

Man. 3.23. Man. 3.24. Py4Huii MoBinbHuiA Man. 3.25. MnaHweTHnIn
Py4Huii ckaHep NPOTSHKHUIA CKaHep cKaHep

Cepen HACTIIBHMX CKAaHEPiB HaWmommupeHimnri maaHmeTHi (Maa. 3.25
i Tabs. 3.4). ¥ Hux 06’€KT, II[0 CKAHYEThCA, HEPYXOMO PO3MIIITYEThCA Ha
ckiai. CKaHyBaHHsS BifOyBaeThbCA Mg Yac aBTOMATUUYHOTO IIePEeMillleHHS
MexaHidMy 3uuTyBaHHs. /[T CKaHyBaHHS BEJIMKOI KiJIBKOCTiI CTOpPiHOK i3
300parKeHHAMU UM TEeKCTAaMU BUKOPHCTOBYIOTH CKaHEPU 3 aBTOMATHUYHOIO
moJadye0 CTOPiHOK i BOymOBaHOIO IaM’ ATTIO AJaA 30epiramusa (aiaiB Bin-
CKaHOBAHUX 300parkeHb.
Tabauusa 3.4

OCHOBHIi BJIaCTMBOCTI IJIAHIIETHUX CKAaHEPiB

3HayeHHs1 enacmu-
Briacmu- OduHuui eocmell y cy4acHuUx
sicmb Ljo xapakmepu3ye eumiproganns | CKanepax, Hanpuknad
P y Modeni Epson V600
Photo
doomar Poamip poboyoi obnacTi MM (cbopmar) 216 MM Ha 297 Mm
P ONsi cKaHyBaHHSA 00’eKTiB P (dbopmat A4)
. . To4ok Ha oguH
3paTHicTb po3nisHaBaTh nioiim — dpi
Po3spinbHicTb nesHy K'an'Cjb.TquK Ha (aHrn. dot per 6400 Ha 9600
ogHomy Arormi 306pa- ;
inch — To4OK
YKEHHS! N
Ha gtonm)
Kinbkictb KinbkicTb KOnbopiB, siKi ML 2,8*10"4 (48 GiTiB Ha
KOnbopiB MOXe po3ri3HaTu ckaHep AL nikcenb)




() POBAIN

Kpim mianimeTHmx, € HaCTiIbHI cKaHepHu, y AKUX 00’€KT CKAaHYBaHHS
MIPOTATYETHCA BiTHOCHO HEPYXOMOI'0O MeXaHidMy 3UMTyBaHHsA (Maja. 3.26).

IIpoekriiini ckaHepu IMe Ha3WBAIOTh OE3KOHTAKTHUMU abo0 IOKY-
MEHT-CKaHepaMu. 1X 0COBIMBICTIO € Te, I0 300pasKeHHS BOHM OTPUMYIOTh,
AK y ¢oToamapari, Bigpasy Bciel cTopiHKM.

O6’eKT CKaHyBaHHS PO3BMIIIYEThCA I MOAYJeM CKaHyBaHHS
(maz. 3.27). 3miHOI0OUM BificTaHb Bim 00’eKTa 10 MOAYJIA CKAHYBAHHSA, MOK-
Ha OTPUMYBATH 300paskeHHs 00’€KTiB PiBHMX pPO3MipiB, a He TiIBKH oOMe-
JKyBaTUCh, HAIPUKJIaL, popmaToMm A4. 3HaUHA YaCTUHA TAKUX CKaHEPiB Mae
OPHUCTPifl AJA mifcBiuyBamHSA 00’eKTa cKkamyBaHHSA. TaKi cKamepu aKTHUBHO
BUKOPHCTOBYIOTh y 0i0ioTeKax [AJA CTBOPEHHA eJeKTPOHHUX KOl KHU-
JKOK, JKYPHAJIiB, TEKCTOBUX JOKYMEHTiB, (poTorpadiii, iHIIIMx 300pakeHb.

Man. 3.26. HacTinbHun ckaHep  Man. 3.27. TpoekuinHmn Man. 3.28. [padiuHui
3 NPOTSHKHUM MeXaHi3MOM ckaHep nnaHwer

Biusbkuii 3a IPpUHIKUIOM il 70 CEHCOPHOTrO eKpaHa rpadiuHuil miIaH-
mrer. BiH BUKOPUCTOBYETHCS JJIA CTBOPEHHS MAaJIIOHKIB i BBeJIEeHHSA iHITIUX
rpadiuaux manmx. KopumcTyBau CTBOPIOE MAaIIOHOK, HOTHKAIOUUCS CTUIY-
coOM [0 IOoBepxHi rpadiuHoro miaHimera. 3ajeKHO Bil cuiu HaTHUCKAHHSI,
HaANPUKJIAJ, 3MiHIOETbCA TOBIMWHA JiHii. B okpemux Bumgax rpadiuHux
IJIAHIIIEeTiB po0oua IMOBEpPXHs He BimoOpaskae 300pakeHHSA, BOHO 3’ ABJIA-
€ThCA Ha eKpaHi KOMII'IoTepa, A0 AKOro IIpUeIHAHO rpaiuHUil IJIAaHIIIeT.
B immmmx Bumax cTBopeHe 300pasKeHHS BimoOpaskaeThbcsa Ha poOoUiil Imo-
BepxXHi camoro rpadiunoro maaxmrera (maiua. 3.28).

Pospisuaiors rpadiuni miammneru 3a po3mMipoM pob6ouoi moBepxHi (Bix
A7 nmo A3), posminwpuicTio (Big 2000 mo momanm 4000 mixcesniB Ha AI0UM),
a TaKOXK KiJBbKiCTIO BapiaHTiB pearyBaHHsS Ha CUJY HATUCKAHHSA CTUJIYCOM
Ha pobouy moBepxHIO (Bix 512 mo 2048).

iHLWWIi NPUCTPOI BBEAEHHS AAHMX

-

J f ~ MNomipkynte

® [epermnsHbTEe 300paXKeHHs MPUCTPOIB komm'toTepa (Man. 3.29). [Ansa skux uinewn, Ha
Bally OyMKY, BUKOPUCTOBYIOTb Lii MPUCTPOI?
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§ 3.2. MpnCTPOi BBEAEHHA ACHUX

Ax y:xe OyJio 3a3HAauYeHO, AJIs BBeJEeHHS Bileo- Ta 3BYKOBUX JaHUX BU-
KOPUCTOBYIOTH BiJleokamMepu Ta BeOKamepu, MiKpo(goHHU Ta iHII mpucTpoi
BBEIEHHS MYJbTUMEIiAHNX TaHUX.

3asHaumMo, II[0 OCHOBHOIO BJIACTHUBICTIO Bimeoxkamep i BeOKamep
€ ixHa PO3miNbHICTL, TKa BU3HAUYAE AKiCThL 300parkenusa. [ia Bimeokamep
AKicTh 300pasKeHHs BUBHAYAETHCSA CTaHIApTaMu, Hanpukaan, SD (amri.
Standard Definition — craggapTHa 4iTKicTh, 720 x 576 Touok), HD (aur..
High Definition — Bucoka uitkicts, 1280 x 720 Touok ), Ultra HD (aur..
Ultra High Definition — HagBucOKa 4iTKicTb, 3840 x 2160 TouoK).

Hina BeOKamMep pO3IiJbHICTL BM3HAUAETHCA TAKUMU CaAMUMHU, SIK
i B immux mupoBUX KaMepax, 3HAUeHHAMU KiJIBKOCTi TOYOK II0 BepTUKA-
JIi Ta TOPU30HTAJi, TOZATKOBOIO XapaKTEePUCTUKOIO € MaKCUMaJbHA KiJb-
KicThb KaapiB, AKi MOJKe 3ammcyBaTH KaMepa 3a OOHY CeKYVHAY. 3asBuUUail
3HaUeHHs Ifiel BJacTUBOCTI mepedyBae B Meskax Bim 15 mo 60 xazmpiB sa
CeKyHIY.

Mikpodonu nmpusHaueHO [Jis BBEJECHHA 3BY-

KOBHUX JAHUX JO KOMII'IoTepa. IX MoKHaA IOLiIN-
TU Ha KiJIbKa Ipym 3ajJIe;XKHO Bif:

npuHnuny aii (Qunamiuni, n’es3oerekmpuiHi,

MAZHIMOCNLEKMPULHL, €eJAeKmpoOCMmamuiHi

TOIIO0);

CUCTEMH IIiJi’eTHAHHA: 8MOHMOBaAHI (Y KOP-

nmycu HOYTOYKiB, BeOKamep TOImO) i 8i0-

oxpemaeni (Oig’eqHYIOTHCA TOAATKOBO [0

IPHUCTPOIB KOMII'IOTEpAa, 3a3BUYall 3 BHUKO- /a7 3.30. BinokpemrieHuii

pucranaaMm USB-3’exmanna (main. 3.30)), MikpochoH

eaprimypu (KOHCTPYKIIil, IO CKJIAZAIOTHCA

3 HaABYIIHUKIB i MikpogoHa)

TOIIIO.

MikpodoH1 TaKoK PO3PISHAIOTL 3a 3HAUEHHSM OCHOBHHUX BJIACTHUBOC-
Teli: wymaueicmey (Hanpukiaazn, 60 memwberniB), emyza nponyckanHs uac-
mom (manpuriaz, Big 100 I'm 7o 16 000 I'r), cnpamosanicme na dxicepeno
36yxy (8cecnpamosarnuil, 00HOCNPAMOBAHUIL, 080HANDABACHUTL Ta iHII).

Bukopucranus MiKpodOHiB y KOMII'IOTepHill TexHimi HaOyJs0 0coOsm-
BOT'O POSBIIOBCIOMKEHHS 3 PO3BUTKOM CHCTEM KOMII IOT€PHOTO 3B’SA3KY, CH-
cTeM T'0JIOCOBOTO BBeIEHHS TEKCTiB, IIPOBeAEHHAM ayaio- Ta BimeokoHde-
PeHIIiit ToIro.

3HaueHHA BJIACTHUBOCTEIl IMIPUCTPOIB yBEeNeHHs AAHUX IOCTiHHO 3MiHIO-
I0THCsI, BOHI BIOCKOHAJIOIOTLCS 34 AU3alHOM Ta AKiCTIO BBeJeHHS JTaHUX,
3 ABIAIOTHCA HOBI BUAM IpuCTPoiB. Bapro mepen mpuabaHHAM IPUCTPO-
iB o3HalioMUTHUCA 3 YMKaAMM €KCIepTiB i KOpuUcTyBauiB MI0M0 IX BUKOPU-
cranud. Taxki maTepiany peryasapHO PO3MIIIYIOTh B iHTepHETI.

w_; MNpauioemo 3 komn’roTepom [m] s [m]

g 3aBraHHsA Ta aJTOPUTMHU iX BUKOHAHHS BU 3MOKeTe 3HaM-
TV 3a agpecoio https://cuttly/oe2cAkxM a6o QR-romom.

[=]Fn



() PO3AIN

HamBakAuMBiLLE B LLIbOMY MYHKTi
c [o npucTpoiB yBeAeHHA JaHUX HanexaTb NPUCTPOi BBEOEHHS TEKCTOBUX (KNaBia-
Typa), rpadivyHmx (ckaHep, hoTtokamepa, rpadiyHMM NNaHLWeT), 3BYKOBUX (MiKPOCOH),
BijeonaHux (Bigeokamepa, Be6kamepa, TB-TIOHep), a Takox NpUCTPOI A 3a06e3ne4eHHs
KepyBaHHA 00’eKTamu B Pi3HOMaHITHMX Mporpamax — Muia, Tadnen, MysbTumMedinHa
(eneKTpoOHHa) AoOLWKA, CEHCOPHUM eKpaH, AXKOMCTUK, reuMnea, Kennen, kepmo, neaarti,
peHcnepn TOLO.

Mig yac gobopy NpUCTPOIB BapTO 3BaXaTW Ha iX NPU3HAYEHHS, 3HAYEHHS OCHOBHMX
BnactuMBocTen i UiHy. [Ins LubOro MOXHa BMKOPUCTOBYBATU iHTEPHET-CEPBICK, AKi HaOalTb
MOKYNLUEBI AaHi ANst 3HAaXO4KEHHS NOTPIOHUX MOAENEN, NOPIBHSHHS 3a 3HAYEHHSAM Pi3HUX
BMacTUBOCTEMN, L0 AoNoMarae BU3HaYnTUCh 3 BUGOPOM TOBapy, MarasuHy.

&=, AawnTte BiAMOBIAi HO 3ANMUTAHHS

- . . .
<L 1. dki npucTpoi KoMIT'I0oTEpa HaJIEKaTh A0 IIPUCTPOIB YBEAEHHA TaHUX?

2. 3a 3HaAUEeHHAM SKUX BJIACTUBOCTEH KJacuU@iKkyOTh KJaasiaTypu?
HaseniTe npuxiamgm.

3. fAKi Buau MaHimyJasaTOpiB MHUIIa BUKOPUCTOBYIOTH Y KOMII IOTEPHO-
My KJaci Bamroi mixonu? HaBemiTh 3HaueHHS X BJIACTHUBOCTEI.

4. 3 BUKOPUCTAHHAM SAKUX IIPUCTPOIB MOYKHA BBeCcTU rpadiune 3obpa-
JKeHHS B IIaM’ aTh KoMII' :oTepa?

5. IIns 4oTo BUKOPHUCTOBYIOTH cKaHep? fKi Tunu ckaHepiB Bu 3HaeTe?

6. [lyg yoro mpu3HAUEHO MPUCTPOI BBEIEHHS, AKI BXOOATH A0 CKJIALY
MYJbLTUMEIIAHOTO 00JIafHAHHA KOMII IOTEePHOTO KJacy?

o O6roeopirb i 3p06iTb BUCHOBKM

!l 1. Ha sHaueHHs SIKUX BJIACTHUBOCTEH CJIifi 3BEPHYTU yBary, KyIyoOuu
HOBY MUIITY [JIs JOMAITHBOTO KoM orepa? IloscHiTs yomy.

2. fki 3HauYeHHA BJIACTUBOCTEH MOMKYThL MaTU CKaHepU, SKi BUKO-
PHCTOBYIOTh ¥ KOMI IOTEPHUX KJacax Imkoau? SIkuii ckamep Bu 6 MOpeKo-
MEeHAYBAJIHN AJA KOMII I0TePHOT0 KJjacy?

3. Uum, Ha Baiy AyMKY, BigpisHseThcsa Bigeokamepa Big BeOkamepu?
IITo B HUX crigbHOrO?

¥._ BUKOHOMNTE 30BACHHS

@! 1. Ha ocHoBi BimomocTeii, posMillleHHUX y MiAPYYHUKY, IIiATOTYIiTe
TeKCTOBUM MOKYMEHT 3i cxemoio KJjacu@ikailii mpucTpoiB yBemeHHSA naa-
HuX. 30eperkiTh TeKCTOBUI MOKYMEHT y Balmiil mamnmi y daiiiai 3 imeHeMm
3aBmaHHa 3.2.1.

1 2. Ha ocHOBi BimomocTeil, pPO3MIiI[eHMX Yy HOiAPpYYHHKY, IiATOTyHTE
KOMII’IOTEePHY IIpe3eHTallil0 IpOo IIPUCTPOI KepyBaHHS POOOTOIO IIPO-
rpam. 30epexiTh KOMII’IOTepPHY IpPEe3eHTAallil0 y Ballliil mamii y dairi
3 imeneMm 3aBmaHHa 3.2.2.
3. BukopucToByouM JaHi OJHOTO i3 calTiB 3 BiIOMOCTAMM IIPO cydac-
Hi KoMII’IOTepHi IIpucTpoi, HampuirJan hitps://ek.ua/ua/, BU3HAUYTE 3HA-
YeHHS BJIACTUBOCTEN TPHOX PI3HUX MAaHINyJIATOPiB MMUIIIA, IO HAMiHAIIIN
OCTAHHIM YacoM y IpoJak y mMarasuuu YKpainu. CTBOPiTH Y TEKCTOBOMY
OpoIiecopi TabJIUII0 Ta 3allOBHITH Ii:
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§ 3.2. MpnCTPOi BBEAEHHA ACHUX

Bnacmusicmb 3HayeHHs1 enacmueocmi Mmuwi

Mopenb

Twun nigknoyYeHHs

Tun gaTymkis pyxy

KinbkicTb KHOMOK

Twn kopnycy

[MpusHayeHHs

306epekiTh TEKCTOBUM MAOKYMEHT y Ballliil mamii y ¢aiai 3 imeHem
3aBmaHHa 3.2.3.

4. BnKopI/ICTOByfoqn maHi caWTiB 3 BigomMocTAMU IIPO CydYacHi

KOMII'IOTepHi npnc'rpm HaIIpUKJIAI https //ek. ua/ua/, BU3HAUTE 3HA-
YeHHS BJIACTUBOCTEH IIJIAHIIIETHUX CKaHEePiB TPhOX PiBHMX BUPOOHUKIB,
110 IIPOIMOHYIOTHCA MarasmHaMu ¥ KpaiHu IJisd BUKOpucTaHHs Baoma. CTBo-
PiTh Y TEKCTOBOMY HPOIleCOPi TaOJJIUIIO 3a 3PAa3KOM i 3aIllOBHITH ii:

Bnacmueicmb 3HayeHHs1 eslacmueocmi niaHWemHo20 ckaHepa

Mogenb, BUpOBHUK

Twun nigknoYeHHs

O6bnacTb ckaHyBaHHs

PosginbHicTb

Yac nonepeaHbLoro
CKaHyBaHHS

306epekiTh TEKCTOBUM MAOKYMEHT Yy Ballliil mamii y ¢aiai 3 imeHem
3aBgaHHa 3.2.4.

5. 3a BimomocTsamMu 3 iHTepHeTy ab0 KaTajoramMu KOMII'IOTEPHUX Ma-
rasuHiB 3aIPOIOHYHTe AJA IMKiIbHOI 6i6/ioTeky ABI Momesi IPOEKIIHHIX
CKAHepPiB [OJsd CTBOPEHHS eJeKTPOHHOI 6i6aiorexm. CBoi mpomoswuirii 00-
I'PYHTYHTE B TeKCTOBOMY (haitjiai. 30epeskiTh TEeKCTOBUM JOKYMEHT y BaIIIiii
namIii y gaiiai 3 imenem 3aBmaHHa 3.2.5.

6. IlopamwbTe cBOEMY TOBapHINy / MOAPY3i, AKOMY / AKi# momobaeTbCs
MaJoBaTu, 2—3 Mozesi rpadiunumx miaanmieriB. IIpomoswurii oOrpyHTYIi-
Te B TeKCTOBOMY (aiiimi. 30epeKiTh TeKCTOBUII HOKYMEHT y BaIllill mamiri
y daitni 3 imeHem 3aBmanHA 3.2.6.

7. IligroryiiTe MOBifOMJIEHHSA B TEKCTOBOMY AOKYMEHTI HIPO BUKOPU-
CTaHHA MiKPO(MOHiIB PisHMX TUMIB JJisi CTBOPEHHS MYJbTUMEIiHHNX 00’ €K-
TiB 3 BUKOPUCTAHHAM KOMII I0TEpPiB. 30epesKiTh TeKCTOBUIl JOKYMEHT y Ba-
mrift mamii y daiiai 3 imenem 3aBgaHua 3.2.7.

i [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. V AKOMYy BUIJIAII pe3yJbTATH OMPAIIOBAHHSA NAHUX MOXKYTb IIOZA-
BaTHCS KOPUCTyBauy KoMir iorepa?

2. fxi mpucTpoi BM BUKOPUCTOBYBAJIHW AJIA BUBEJEHHS AAHUX 3 KOM-
m’orepa?

3. fIxi mpucTpoi BUKOPUCTOBYIOTHL AK AJd BBEJEHHS, TaK i OJd BUBe-

IeHHS NJaHUX?



E 3.3. MPUCTPOT BUBEAEHHS AAHMX
5‘, Y ubOMy NyHKTi N”TUMETbCS NpOo:
8 P OCHOBHI BMAW NPUCTPOIB BMBEOEHHSA OaHMUX, LLO BMKOPUCTOBYIOTLCA B NEpCo-
HanbHUX KOMM'HOTepax;
3 > MoHiTOpu Ta BigeoaganTepu, iX BMAW Ta OCHOBHI BNacTUBOCTI;
» npuctpoi ans gpyky, iX BUAM Ta OCHOBHI BNacTUBOCTI;
P> npucTpoi ans BMBeAeHHs aydio- Ta BideodaHuX.
BUAU NPUCTPOIB BUBEAEHHA AAHUX
fes ]
by 'SR

\
A

') Mpuraaaite

‘A

® [laHi AkMx BMAIB 3a3BMYall BUBOLAATLCA KOMM'OTEPOM AMs iX CIPUAHATTA Nogu-
HOK? AKi NPUCTPOI ANS LbOro BUKOPUCTOBYIOTHCA? ® 3a 3HAYEHHAM SKUX BNacTUBOCTEN
B/ OOMpaeTe TOW YW iHLUWIA NPUCTPIA BUBEOEHHS AaHUX?

K Bu BiKe 3HaeTe, OO0 CKJIAAY KOMII'IOTEPiB YXOAATH pisHOMAaHiTHI
MIPUCTPOI BUBENEHHA NaHUX.
SAx i mpmcTpol BBeAeHHS NAaHUX, IIPUCTPOI BUBEIEHHS MTAHWX MOXKHA
PO3TOMIINTHY 3a TUIIOM JAHUX, AJA BUBEJEHHA AKUX BOHU IIPU3HAUEHi:
® TeKCTOBUX i rpadivyEMX (IPUHTEPHU, MOHITOPH);
® 3BYKOBUX (HAaBYNIHMKH, 3BYKOBi KOJIOHKH, CHHTE3aTOPH);
® BigmeomaHuX (MOHITOPHM, MPOEKTOPH, CEHCOPHi €KpaHW, MYJbTUMEIiiHI
(eJIEKTPOHHI) TOIIKM).
Ha manronkax 3.31 i 3.32 HaBeneHO 300paKeHHA IPUCTPOIB BUBEIEH-
HA ayJio- Ta BileomaHUX.

Man. 3.32. MpucTpoi BUBEAEHHA OAHUX — MYIBTUMELINHUA NPOEKTOP,
MYMbTUMEAINHNUIA ekpaH

70



§ 3.3. NpucTpoi BUBEAEHHA ACHUX

MOHITOPU

Mpuraaante

e ® [1119 4YOro BUKOPMCTOBYOTb MOHITOP?

® FKi BM 3HAETE TUNWN MOHITOPIB?

MoHiTOpP € OCHOBHMM IIPUCTPOEM [IJI BUBEAEHHSA HAHUX y HEPCOHATIBHUX
KoMz’ oTepax. MOHITOpH IOALISAIOTE 38 CHCTEMOIO CTBOPEHHS 300pasKeHHs Ha:
® LCD-monitopu (aurn. Liquid Crystal Display — pizvHHOKpUCTATIYHUH

IuCILIel), abo MOHITOPM HA PiIKMX KpPHUCTaJax;
® IJa3MOBIi;
® OLED-mouitopu (aura. Organic Light Emitting Diode — opraniunuit

cBiTIOmiON);

o e-ink (amri. Electronic ink — ejleKTpPOHHE UYOPHIJIO) — MOHITOPH Ha
€JIEKTPOHHOMY YOPHMJIL TOIIIO.

JJsa 6isbITocTi cyyacHUX MOHITOPiB BUKOPUCTOBYIOTH PiAMHHOKPUCTA-
Jiuny TexHosorito. LCD-MoHiTOpH mOAiIAIOTE 3a:

o mpuanunom nii (TN + film, PLS, pisui Bepcii IPS Ta VA);

® nmoBxkHUHOIO miaromaJi (Bim 19 mo 85 dwiimis);

® poaminbaicTio (Big 1280 x 1024 mo 5120 x 2880 TOUYOK);

® yYacoM peakIiii — pearyBaHHSA Ha KOMaHAYy 3MiHEHHS KOJbOPY ITiKceJsd
eKkpaHa i3 yopHoro Ha 6imuit (Bixm I mc mo 8 mc);

© CIiBBiIHOINIEHHAM IOBYKWH CTOpiH exkpana (16 : 9, 16 : 10, 21 : 9, 5 : 4).

CyrreBoio xapakrepuctukoio LCD-moniTOpiB € Tum mxepesa cBiTia,
sAKe BUKOPHCTOBYETHCSA OJI HificBiuyBaHHS 300pakeHHA Ha 30BHIIIIHIN II0-
BepXHi eKpana.

Y nepeBakHilt KinmbkocTi cyuacuux LCD-MoHITOPiB BUKOPUCTOBYETHCS
LED-rexuogoria (aurn. Light Emitting Diode — cBiTyomion) migcBiuyBaH-
HS eKpaHa.

Il;rasMoBI MOHITOPM BHMKOPHCTOBYIOTHCS B OCHOBHOMY IJIS CTBOPEHHS
BEeJIMKUX JEeMOHCTPAIlilHUX eKpaHiB, 00 MalTh HU3BKY PO3IiJIbHICTH, aje
BHUCOKY sICKpaBicThb 300paskeHHs. OcTaHHIM YacoM ISl TEXHOJIOTisI 3aMiHIO-
€ThCSA TEXHOJIOTIEI0 HAa PiIKMX KpHCTaJIax.

Texuosoris OLED y:xe moHam 15 poKiB yBasKaeThCA MEPCIEKTUBHOIO
IJII CTBOPEHHA SAKICHHMX MOHITOPiB 3aBAAKW BHMCOKIN KOHTPACTHOCTI Ta
SICKpPaBOCTi 300pakeHus, MaJiii (4o 1 cm) ToBIIMHI
exkpana. OgHAK BHCOKAa BapTiCTh IIMX MOHITOpPIB,
3HaUYHe 3HMKEHHS SACKPaBOCTi uepe3d 3—5 POKiB po-
00TH CYTTEBO BHMIKYIOTH IX PUHOK 30yTYy.

Bucoka xouTpacTHicTH UYOpPHO-OijOrO0 300pAa-
JKeHHSI B MOHITOpPax Ha OCHOBi €JIGKTPOHHOIO 4Op-
HHJIA, 3HAUHI TepMiHM poboTu 0e3 HOSATKOBOI IIin-
3apanku (KijgbKa TUMKHIB), BiCyTHICTh MepeXTiHHS
expaHa 3a0e3meuyioTb KOMMOPTHI yMOBU IJIsI UU-
TaHHS 3 eKkpaHa. Tomy MOHiITOpPH, AKi CTBOpeHO 3a
BKAa3aHOI0 TEeXHOJIOTi€l0, B OCHOBHOMY BUKOPHCTO-

BYIOTh B €JIEKTPOHHHNX KHMXKaX — INJIaHIIIEeTHUX
KOMII’I0Tepax, IM0 NMPU3HAYEHI I/ UNTAHHS TeK- Man. 3.33. EnekTpoHHa
ctiB. 3 2016 poxy xKommnauia E Ink posmouasa Bu- KHUFE Ha OCHOBI

IIyCK KOJIbOPOBUX MOHITODiB (Maz. 3.33), OGHAK IX  enekTpoHHOrO YopHWUNa

®

D,



(W) POBAIN

IITPOKOMY POS3IIOBCIOMIKEHHIO IJIsI OiJIBIIIOCTI KOMII'IOTEePiB 3aBaska€ mysKe
HU3bKa IIBUAKICTL OHOBJIEHHS eKpaHa, MaJa Kiabkicts (4096) BigTBOpIO-
BaHUX KOJBOPiB i moTpeda mJOZATKOBOTO IIifACBiUyBaHHAd.

BIAEOAAANTEP
Jﬁb Mpuraaaite
“% e Lo Take MamepuHcbKka nnama? ® FKUI NPUCTPIl KOMM'IOTepa BUKOHYE OMnpalLito-

BaHHSA rpadivyHmx gaHux?

Hna omparoBanua rpadiuHux JaHUX,
II0 BUBOAATHCSA Ha €KpaH MOHiTopa,
y KOMIO’IoTepaX BUKOPHCTOBYIOTH CIEIlialb-
HUI IpUCTPiii — Bimeoamamrep.

PoaspisaAOTE iHmMmezposani BimeoagamnTe-
pu Ta y 8uznadi okpemoi naamu. Iurerposa-
HUH BifeoajanTep PO3MIIIYETBCA B MIiKPO-
cxemi 1mpomecopa ab00 Ha MaTePUHCBKIiA
miaaTti. Moro BUKOPUCTOBYIOTh Y IIE€PCOHATb-
HUX KOMII'IOTepax, AKi He IpuU3HAUEHi mJId
AKICHOTO ONpAaIllOBAaHHSA BEJWKUX OO0CATiB
rpadgivaux pamwmx. Had mux 1migefri BUKO-
PHCTOBYIOTH BileoasmamTepu y BUTJISAL OKpe-
moi miaatu (Maja. 3.34), IO BCTABIAETHCS
B OJIMH 31 CJOTiB MaTepPMHCHKOI IIJIaTH.

Taxki BimeoamanmTepwm MICTATHL CIEIi-
aJbHUUA Tpa)iuHMil IPOIecop i JOZATKOBY
OIlepaTUBHY IaM’ATh — 2zpagiuny (éideo-)
nam’ame. llpukianu sHaueHb BJIACTUBOC-
Teli BimeoamamTepa momaHo B TabauIli 3.5.

IHTerpoBaHum (nar. integer —
Linnn) — HEPO3PUBHO
3B’A3aHUN, LiNbHUNA.
IHTerpauis (nart. integratio —
NMOMNOBHEHHS) — 06’eAHaHHS

B Ljifie OKpeMUX YacTuH.
Yuncert (aHm. chip —
Mikpocxema, set — Habip) — Habip
MIKpOCXeM, Lo 3a6e3neqye OOMiH
OaHUMK MK NPUCTPOSIMA
Komm'toTepa.

Man. 3.34. Bigeoagantep
Tabruusa 3.5
IIpukaagu 3HaYeHBb BJIACTHUBOCTEH BimeoamanTepis

Bnacmusicmb 3HayeHHs1 e1acmueocmeu

Mopenb

PowerColor Radeon RX
7900 GRE 16 GB Fighter

ASUS DUAL-RTX4070S-
012G-EVO-WHITE

MpadpiuHum npouecop

Radeon RX 7900 GRE

GeForce RTX 4070
SUPER

O6car nam’aTi

16 b

12T

Tun nig’egHaHHA 0O MaTepuUH-
CbKOi nnaTtun

PCI Express 4.0

PCI Express 4.0

IHTepdericn BnBegeHHS
AaHnx

HDMI 2.1;
DisplayPort 2.1

HDMI 2.1;
DisplayPort 1.4
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NPUCTPOI AN APYKYBAHH$

&

A Mpuraaante
ol ® FKi NpUCTPOi BUKOPMCTOBYIOTb AN APYKYBaHHS TEKCTOBUX SaHUX? @ Aki Buan opy-
KyBanbHUX NPUCTPOIB BY 3HAETE?

I BUBeIeHHsS TEKCTOBUX i rpadiuHMX maHMWX Ha IaImip, ILIiBKY abo
iHIIi MaTepiaju BUKOPHCTOBYIOTH MPUHTEPH Ta ILJIOTEPH.

OCHOBHUMHY BJIACTUBOCTSAMU IIPUHTEPIB €:

po3Mip mMarepiany, Ha AKWHN 3MiMCHIOETHCA APYKyBaHHSA, — A4, A3;

KiJIBKiCTh KOJIBOPIB — MOHOXPOMHI, 6A2AMOKOLIPHI;

poaminbHicTe — Bim 600 x 1200 mo 5760 x 1440 mouorx Ha Owim

i OiabIme;

IIBUAKICTh APYKYBaHHA — Bifg I mo 80 cmopiHok 3a X8UAUHY;

TUTI ITiAKJIOUEeHHS OO0 KoMI’'ioTepa — dpomose abo 6e3dpomose
TOIITO.

IIpuHTEepU OAIIAIOTEH 3a MPUHITAIIOM il Ha: MATPUYHI, JIa3epHi, CTPY-
MeHeBi, TepMocyOaiMaliiini, Tepmiuni, 3D-nmpuaTepu ToIo. Hailiposmos-
CIOMKEHIINTUIMY € TPUHTEPH, IO BUKOPUCTOBYIOTH CTPYMEHEBY Ta JIa3epHY
TeXHOJIOTil, OfHAK AemaJi OiJbIIol MOmMyJISpHOCTI HaOyBarTh TepMOCyO.JIi-
Marnitigi Ta 3D-npuHTEpHU.

Jaseprnuii npunmep. OCHOBHUM eJIEMEHTOM JIa3€PHOTO IIPUHTEPA
€ HMWJIiHApP 3 HaHEeCeHUM Ha HBLOTO CBiTJIO-
4yTauBUM Marepianom (main. 3.35). JIasep-  Touep (anm. toner— Toit, Wwo
Ha YCTaHOBKA IeHePYe TOHKHM CBITIOBUH  yanae BigTiHOK) — NOPOLLOK 860
_HPOI\_’IiHB, UHKI’IfI [OTpAIlIAE  HA 6apa6ag KpeMm, 3 BUKOPUCTAHHSIM SKOro
1 3M1HIO€ HOT'0 €JIEeKTPHUYHHUHN 3apdl y TOUYILl 3MIHIOKOTb Konip I'IOBerHi, Ha

naninHAa. Jani Ha GapabaH HaHOCUTBCA TO-  AKY BiH HAHOCUTHCS.
Hep — cremniagbHa (apba B IOPOIITKOBOMY ®drozep (aHmn. fuse —
Buriani. KifnbKicTh HOPOINKY, IO IIPUJIN-  NAABUTWCHA) — NPUCTPIN ANs

mae 70 IOBepXHi OapabaHa, 3aJeUTHh Bim  MNableHHs, 3amikaHHs.
BeJIMUNHN 3apsany B meBHiln Toumi. Ilig uac

obepTaHHs 6apabaH IPUTHUCKAETLCS MO0 apKyllla mamnepy. ToHep Ipuamniae
10 TIOBEePXHi mamepy ¥ yTBOPIOE Ha HbOMY NOTPiOHe 300pasKeHHs.

Pesepsyap 3 moporkom  CBiTsiouyTiauBuit 6apaban

M:xepeno mazepHOro
BUIIPOMiHIOBAHHS

epMqum‘/’I eJIeMeHT [IJIs

«3aliKaHHg» 300paKeHHs

Man. 3.35. Cxema Aii nasepHoro npmHTepa Marn. 3.36. CTpymeHeBWUiA NpuHTEP

(2)
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g dikcalrii mopomky Ha mamepi apKyIl IIPOIyCKalOTh MiK pPOJIUKa-
MU, AKi posirpiti mo temmneparypu npubausuo 180 °C (Tak 3BaHa miuKa,
abo ¢rozep). Touep «zamikaerbesa» Ha mamepi. Ilicaa mporo oMy Hi BoJo-
ra, Hi IpsMe COHAYHE MPOMiHHS He 3aBAAIOTH IMTKOIU.

151 KOJBOPOBOTO APYKYBAHHA BUKOPUCTOBYIOTH KOJILOPOBiI TOHEDMU.

Cmpymeneeuti npunmep (man. 3.36). Binbm pominbHO HasuBaTu IIi
MPUHTEPU KpameJbHUMH. TeXHOJIOTiA CTBOpPEeHHA 300pa’KeHHA y IPUHTE-
pax mpOro TUIy 0a3yeThCs HA HAHECEHHI My)Ke MaJWX Kpameyb YOPHUJI
pisHOTO KOJBOPY Ha mmamip a6o iHImumit marepiaj. 3ajeXHO BiJ cmoco0y
reHepaillii Kpamejb PO3Pi3HAIOTh:

n’e3oeseKmpuiny MmMexHoJ02il0 — Kpalljasa BUAABIIOETHCA ILJIACTUHOIO,

10 geopPMy€eThCA i Ai€l0 eJJeKTPUUYHOTO CTPyMy (HaOpUKJIAL, TPUH-

Tepu Epson);

O0yavbaulkosy, abo mepmiuHy, TEXHOJOTiI0 — Kpamd BUIABJIIOETHCA

OyIB0aIKoI0 ImapiB YOpHUIIA, IO YTBOPIOIOTHCSA BHACIIJOK IITBUIKOTO

HarpiBaHHSA eJIEKTPOTEepPMiuHOTO ejeMeHTa (HANIPUKJIAL, HTPUHTEPH

Hewlett Packard, Canon).

CyTTeBUM HEOJIIKOM CTPYMEHEBUX NPUHTEPIB € BUTOPAHHS YOPHUJIA
mifg [iero IpAMOT0 COHAYHOTO IPOMiHHSA Ta HECTiMKICTL O BOJIOTH.

AAS TUX, XTO XO4Ye 3HATU BiAbLue

Cy6nimauyiliHuli dpyK MOXe BUKOPUCTOBYBA- . .
TUC ANs CTBOPEHHSI $ICKPaBMX MOBHOKOMipHux  HloniecTep (rpew. oAU —
306paKeHb Ha PisHUX MOBEPXHSIX — Ha nanepi, kap- ~ 0araro Ta Him. Essig-Aether —
TOHi, @ FOMOBHE Ha TKAHMHI, CKrli, dhasiHci Touo. c-  OLTOBMIA €dip) — pedosuka, Lo
Hye€ Kinbka BapiaHTiB cy6nimaLiiHoro gpyky: BMKOPNCTOBYETLCS B TOMY HUCHI
® npsmull «Mokpuil» Apyk cneuiansHumy (cy- — ANA CTBOPEHHA CUHTETUYHIX
GriMauiiHAMK) YOpHWUIIAMM Ha MOBEpXHio, wo  1KaHWH. o
MICTUTb MoniecTep, aBo MoBepXHIO, Ha siky mone-  CyOnimauia (nar. sublimiter —
PEAHbO HAHECEHO LU PEYOBUHM 3 MomiecTepom;  YTOPY, MPAIMO) — Lie disnyHe
® npsamull «cyxuii» OpyK 3 BUKOPUCTaHHAM mni-  ABULLE NEPEXoay pevHoBrHn
BOK pi3HOro konbopy (mMan. 3.37), 3 sikux nig yac 3 TBEPAOTO CTaHy
HarpiBaHHsi TBepaa apba B1napoByeThCS i ne- B.ra3‘{”°ﬂ'5“””1 MUHatouM
PEHOCUTLCH Ha NOBEPXHIO, HA SIKi YTBOPIOETLCS PIAKMN CTaH.
MaritoHOK,;

Man. 3.37. CybnimauinHuin npuHTep Man. 3.38. Cybnimauiinui
i Habip KONMbOPOBMX MAIBOK 4O HLOTO npuHTEP

©  Henpsimuli OpyK, Ha NMepLLOMY eTani SKoro BiAOYBaeTbCA APYK 3 BUKOPUCTAHHSAM CTpY-
MEHEBOIO NPUHTEpPA i cybnimMaLiiHMX YOPHWUI Ha cnewjanbHuin cybnimauinHmn nanip. Ha
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Opyromy eTani CTBOpeHe Ha manepi 306paxxeHHs NpuKagaeTbCca OO NOBEPXHi 06’ekTa,

Ha Skl NOTPIBHO CTBOPUTY 306pakeHHs, i HarpiBaeTbcst Ao Temnepatypu noHag, 100 °C.

dapba 3 nanepy BMNApPOBYETLCHA Ta YTBOPIOE 300padkeHHS Ha Yalukax, yToonkax, Ta-

Brnmykax TOWO. Y LpOMYy pasi TakoX BMKOPUCTOBYIOTBCS TKaHWMHM 3 noniectepom abo

MOBEPXHi 3 MonepeaHb0 HaHECEHUM LLIAPOM PEYOBUHY 3 MOMIeCTEPOM.

MpAMUA «MOKpUN» APYK 3a3BUYal 3aCTOCOBYHOTb ANS BENUKMX TUPaxiB 300pakeHb
Ha NpoMMCROBUX nonirpadivyHMX NigNnpUeMcTBax, NPAMUA «CyXMnN» APYK — ANS OPYKY
doTorpadin Bucokoi skocTi (Man. 3.38), HenpsAMUA ApyK — ANsi CTBOPEHHS CYBEHIPHOI
NPOAYKLIT ManumMm TupaXamu HaBiTb Y JOMALLHIX YMOBaXx.

OcHoBHa nepeBara cybniMauiiHOT TEXHONOrIi APYKY — BUCOKA SAKiCTb 300paxeHb
i CTIKICTb 4O BOMOrM Ta CBIiTNa N MOXMMBICTb HAHECEHHS HA HEMJOCKI NOBEPXHI.

Likasi dakTtu 3 ictopii

OpHuM 3 NepLumnx ioeto BUBOOUTM HA TBEPAY OCHOBY pe3ynbraTi 0O4MCreHb 3anpono-
HyBaB BiJOMWA aHIMIACLKUIA y4eHWUl | BuHaxigH1k Yapn3 Be66impk (1792—1871). Mig yac
MPOEKTYBaHHSA CBOEI NepLUoi ob4mcnioBanbHOI MalmHy bebbimk npuegHas 4o Hel ApyKy-
BanbHUIA NPUCTPIN, SKUA BUAABMIOBAB Pe3ynbraT 00YMCIIEHb HA MIgHIN NnacTuHi. Takum
YMHOM OTPMMaHEe YMCIO MOFIO AOBro 36epiraTuch, i Lie YHEMOXIMBIOBAO NMOMUIIKU, SiKi
MO TPaNATUCS Yepe3 HEYBaXKHICTb TUX, XTO 3amnuCyBaB Li pe3ynsrati Ha nanepi.

IInomepu (zpagobydiénuxu) Ta-
KOX MOJYKYTHh BHBOIUWTH Ha TBepai HOcii
TeKCTOBi abo rpadiuni mani. Ane B oc-
HOBHOMY BOHU IIpH3HaAUYeHi AJA PpodoTu
3 rpadiko. BUKOPUCTOBYIOTh AJA APY-
KyBaHHsS KpecJieHb, eCKi3iB, miakariB Ta
iHImMUxX B300pasKeHb BeJIWKUX PO3MipiB,
3asBuyai Oinpmux HiK 297 MM x 420 MM
(bopmat A3), Ha mamepi, pisHOMaHITHUX
IJIiBKax, TKAHKUHI TOIIO.

Ilpunnunm, SKi JATau B OCHOBY KOH-
CTPYKIIifi Cy4yacHUX TMJIOTEPiB, MaJi0 YUM
BiIPDiBHAIOTHCA BiJ NPUHIUINB pPOOOTU
npuHTepiB. HaliposmoBcrom:KeHIIMUMU €
IJIOTePU, AKi BUKOPUCTOBYIOTHL CTPyMe-
HEeBY TE€XHOJIOTiI0.

Tpusumipni, abo 3D-npunmepu Bu-
KOPHCTOBYIOTHL [JIsI CTBOPEHHS 00’€MHUX
00’ekTiB cKiaamHOi dopmm (Mas. 3.39).
PospisHsaOTE TPUBUMIpDHI IIpUHTEPU 3a
TUIIOM PEUOBMHU, 3 $KOI «OyIoyeThCa»
00’eKT, i cmmocobom ii orBepmimuA. Buko-
PHCTOBYIOTH KiJIbKa OCHOBHUX TE€XHOJIOTiMN:

OTBEPAiHHS CIIeiaJbHOI CMOJH ITif

Iiero cBiTsia (J1azepHe BUIIPOMiHEHHSA

abo cgiTno;[ioz:He) — SLA (auru. HE MaloTb Oropu; 3 — 06'EKT, 111

Stergollthogrgphy Apparatus — cre- npykyeTbecs (nitepa Q);

peositorpagiuna amaparypa), a00 4 _ peyouHa, WO TBEPAIE Mg A0

CTepeOJIiTOI‘paq)i‘-IHa TeXHOJIOTidg BI/II'IpOMiHeHHFI; 5— I'IpOMiHb

Man. 3.39. Cxema pobotu SLA
3D-npuHTepa:
1 — cTin ansa nobynosu 06’exTa;
2 — nonaTtkoBi enemMeHTn ans
NigTPUMKM YacTuH 00’exTa, Lo

(mag. 3.39); yrbTpadioneToBoro nasepa
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samrikaHHA (IJIaBJEHHS Ta OTBEPAiHHS) CIEI[iaJIbHOTO IIOPOIIKY I i€

nmpomeHsa Jiadepa — SLS-texnosioria (anri. Selective Laser Sintering —

BUOipKOBe JIa3epHe CIiKaHHs:);

OTBEPAiHHSA HONepeqHbO PO3ILJIaBJeHUX ImacTudyHumx mac — FDM-tex-

Housoria (aura. Fused Deposition Modeling — MoaelioBaHHS MeTOIOM

HaTlJIaBJIEHHS).

FDM-rexnoJsioria — HabigemnieBmia. Ile 3ymMmoBmJIO i1 MIMPOKE PO3MOBCIO-
I)KeHHA y IpUHTepaX, AKi BUKOPUCTOBYIOTH y JOMAIIIHIX yMoBax i B Ha-
BuaibHUX 3akjagax. Ogmak SLA- ta SLS-texHosorii MaioTh CyTTEBY IIe-
peBary B TOYHOCTi BUTOTOBJIEHHS O0’€KTiB i IIIMPOKO BUKOPUCTOBYIOTHCS
y IIPOMICJIOBOMY BUPOOHUIITBI.

Taxoxx pospisHaATs, 3D-IpuHTEpH 3a MaKCUMaJILHUMHK pPO3MipaMu
00’€KTiB (ZOBKUHOIO, IMIMPUHOIO, BHUCOTOIO), AKi MOKHa BUTIOTOBUTH 3 iX
BUKOPUCTAHHIM.

IlopiBHAHHS XapaKTEPUCTUK TPbOX OCHOBHUX TEeXHOJOTIH 3a o’ ATHu-
0aJILHOIO IIKAJIOI0 IIOZAaHO B TadJuauii 3.6.

Tabauusa 3.6
IlopiBHAHHA XapaKTePUCTUK TeXHOJOTiil 3D-apyry
Haszea mexHonoeii
Bnacmueocmi
SLA SLS FDM
Po3ginbHicTb (KpokK) 00000 00000 00000
TOYHICTb BUrOTOBMNEHHS 00000 00000 00000
LLiepexaTicTb NnoBepXHi 00000 00000 0000
MoxnuBsicTb CTBOPEHHS 00000 00000 00000
CKnafHux BUpobis
MpocToTa BUKOPUCTaHHS 00000 00000 00000
Poamipu o6’exTiB apyky ans
HaCTINbHUX NPUHTEPIB, 300 x 335 x 200 | 165 x 165 x 320 | 200 x 200 x 300
MaKCUMarbHO (MM)
[oCTaTHRO Ea>.|<aHo KoHauuioHep
. . PO3MilLleHHS a6o
Bumorn go npumilieHHa ogicHOro .y )
. B OKpeMili cneuianbHa
NMPUMILLIEHHS] y . .
MalncTepHi BEHTUNSLNA

3D-npuHTEpU MAalOTh NIUPOKE 3aCTOCYBAaHHA B PiBHUX Tajy3dAX JIIOJ-
cbKkoi miambHOCTi (Maa. 3.40—3.43). Ocob6amBO aKTUBHO iX BHUKOPUCTOBY-
I0Th Yy MEeIUIIUHi, BiichKOBill cupaBi, OyAiBHUIITBi, IIiJi Yac BUTOTOBJIEHHS
CYBEHipHOI IPOAYKIIii TOIIO.

3HaueHHS BJIACTUBOCTEM MPUCTPOIB IMOCTiHHO 3MiHIOIOTHCS, BOHU BJO-
CKOHAJIIOIOTHCS 3a AM3aWHOM i AKicTIO 3iliCHEeHHS omepalliili 3 BUBeIeHHSA
manux. BapTo mepen mpuabaHHAM IPHCTPOIB 03HANOMHUTHCA 3 AYMKAMN
eKCIIepTiB i KOpuCcTyBauiB IIOAO0 iX BUKOpUCTaHHA. Taki marTepianm pery-
JISAPHO PO3MIMIYVIOTH B iHTEPHETI.
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Man. 3.40. CTBOpeHHs 3yGHOro nporesa Man. 3.41. CTBOpeHHs npoTesa rpyaHol
y 3D-npuHTepi knitkn y 3D-npuHTeEpI

Mekerbot Repl ook

Man. 3.42. Mogenb OyaouHKy, Man. 3.43. CtBopeHHa mogeni 6rnoka
cTBopeHa Ha 3D-npuHTepi uuninapis aBTtomobins y 3D-npuHTepi
w., Mpautoemo 3 komm’ioTepom .E -_:;;iE

g 3aBmadHsa Ta aITOPUTMH iX BUKOHAHHS BU 3MOKeTe 3Hal- i
Tu 3a agpecoio https://cuttly/ye2cAOE2 a6o QR-Komom. E

HameokAmMBILWLE B LIbOMY MYHKTI

2 [o npucTpoiB BMBEAEHHS AaHUX HanexaTb NPUCTPOi BUBEOEHHS TEKCTOBUX i rpa-
diYHNX JaHMX (MOHITOpP, MPUHTEpP, NOTEpP), 3ByKOBUX (HABYLUHWUKU, 3BYKOBI KOJIOHKM),
BijeogaHnx (MynsTUMeAiNHI NPOEKTOPU, eKpaHHi naHeni) ToLwo.

MoHiTOpK NoginsTe 3a CUCTEMOIO CTBOPEHHS 300paXKeHHSA Ha: MOHITOPU Ha pPIiOKUX
Kpucmanax, abo LCD-moHimopu, nnasmosi, OLED, Ha ernekmpoHHOMY YOpHUITi — e-ink ToLO.
[nsa 6inbLWIOCTi Cy4acHUX MOHITOPIB BUKOPUCTOBYHOTE PiGUHHOKPUCTANIYHY TEXHOSOTIH0.

[ns onpautoBaHHSA rpaddivHUX AaHWX, O BUBOOSATHCA HA eKpaH MOHITOpa, Y KoMM'loTepax
BMKOPWUCTOBYIOTb CreLjianbHWI NPUCTPI — BigeoaganTep. Bigeoagantep Mictutb cnewianbHui
rpadbiyHMIn NpoLecop i AoaaTkoBy onepaTuBHY Nam’siTb — rpacdpiyuHy (Bigeo-) namM’aThb.

[nsa BMBegeHHsA AaHMx Ha nanip, NniBky abo iHWi maTepiany BUKOPUCTOBYIOTb MPUH-
Tepu i nnotepum.

MpyHTEPKU NOAINAITL 32 NPUHLMNOM Ail HA: MampuyHi, 1a3epHi, cmpymeHesi, mep-
mocyb6nimayitiHi, mepmiyHi, 3D-npuHmepu Towo. Hanbinbw po3noBCOOKEHUMU € MPUH-
Tepw, WO BMKOPUCTOBYIOTb CMpyMeHesy Ta fla3epHy TEXHONOTIl.

B ocTaHHi pok/M aKTMBHO PO3BMBAOTLCS TEXHOMOFT CTBOPEHHS TPUBUMIPHUX OB’EKTIB

3 BUKOpUCTaHHAM 3D-ripuHmepis.
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£~ Aawnrte BiAMOBIAi HO 3ANMUTAHHS

L . o o
<L 1. dxi mpucTpoi HalexaTh A0 IPUCTPOIB BUBEAEHHA AaHUX?

2. 3a 3HAUEHHAM AKHUX BJIACTHUBOCTEIH KJacudikyioTs, MmouiTopu? Ha-
BeIiTh IMIPUKJIAAU 3HAUEHDb BJACTHUBOCTEIl CydacHUX MOHITOPIB.

3. fAKi Buau mpuUHTEPiB BUKOPUCTOBYIOTH y Balliil miosmi? AK 3’sacy-
BaTU 3HAYEHHS iX BJIaCTHUBOCTE?

4. ki mpuHTEPW BUKOPUCTOBYIOTH OJA CTBOPEHHS CYBEHiIpHOI Ipo-
IYKITii MaauMu Tupaskamum?

5. IIns yoro mpu3HAUYEHO IMPUCTPOI BUBEAEHHA NAHUX, IO BXOAATH 0
CKJIany MYJbTHMEIIHOTO 00JagfHAHHSA KOMII IOTEPHOTO KJacy?

o, OG6roeopiTb i 3p06iTb BUCHOBKM

!l 1. Ha sHaueHHS AKHX BJIACTHUBOCTEH CJIiJi 3BePHYTU yBary, Kymyuu
HOBUII BifeoamamTep AJs AoMalIiHbLoro Komm’'torepa? IlosicHITH yomy.

2. Yuwm BigpisHseTbCcA IPUHTEP, AKUI IIPAIIOE 34 Ja3ePHOI TEeXHOJIO-
rieio, BiJi MpWHTEpPa Ha OCHOBi CTpPyMeHeBOi TexHoJorii? fIka TexHoJIOTiA
Iae 3MOTY CTBOPUTHU OiJbIN SKiCHEe KOJIHLOPOBE 300pakeHHA?

3. fKi smaueHHs BJIACTHMBOCTEIl MIOBMHEH, HA BaIlly IYMKY, MaTH IPUH-
Tep AJA JOMAITHBOTO BUKOPUCTAHHS?

¥*. BUKOHOMTE 30BACHHS

@! 1. Ha ocHoBi BimomocTeil, posMillleHHUX y MiAPYYHUKY, IIiATOTYIiTe
TeKCTOBUM JOKYMEHT 3i cxeMomo KJjacudikallii mpucTpoiB BUBEAeHHS Oa-
HuX. 30epe:kKiTh TeKCTOBUI JOKYMEHT y Balliii mamii y daiai 3 imeHem
3aBmaHHa 3.3.1.

2. Ha ocHOBi BigomocTeii, po3MillleHMX y IiAPYYHUKY, HiATrOTyHTE
KOMII'IOTEepHY IIpes3eHTallilo 3i cxemoro KJacudikaiiii momiTopis i ¢oro-
rpadigamMu MoHiTOpPiB pisHOTO THNY. 30€PEKITH KOMI’'IOTEPHY IIPEe3eHTAaIlilo
y Balmiii mamnimi y ¢aiini 3 imenem 3aBganud 3.3.2.

3. BukopucroByooun maHi ogHOro i3 caiiTiB 3 BiJoMOCTSMH; IIPO cydac-

Hi KOMIT'IOTepHi IIpumcTpoi, HampukJazn htips://ek.ua/ua/, BU3HAUTE
3HAYEeHHS BJACTHUBOCTEIl TPhOX Pi3HMX MOHITOPiB, ITO HAMIAMIIIN OCTAHHIM
yacoM y IpoJak y marasuuu YKpainu. CTBOPIiTH Yy TeKCTOBOMY IIPOIlecopi
TaOJINIIIO Ta 3alIOBHITH ii.

Bnacmueicmsb 3HayeHHs1 e1lacmueocmi MOHimopa

Mopenb

Bupo6Huk

[oBxuHa giaroHani, Orolmu

TexHonoris

MakcumanbHa po3ainbHIiCTb, rikcerie

Yac peakuii, mc

30epesKiTh TeKCTOBUII MOKYMEHT Yy Ballliii mammi y ¢aiai 3 imeHem
3aBgaHHa 3.3.3.
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4. Ha ocHOBi BimomocTeii, posMiIlleHUX y MiAPYYHUKY, HiATOTyHTE
B OJHII 3 NPUKJIAJHUX IpPorpaM cxeMy KJjacudikarlii cyyacHUX IpUHTe-
piB. 30epe:xkiTh cxemy y Balmiii mani y ¢airi 3 imeHem 3aBmanHA 3.3.4.

5. [lisHaiiTecss 3HAUEHHS BJIACTHBOCTEI IIPHUCTPOIB BHUBEAEHHS BAIIIOTO IO-
MAaIlIHLOro Komm’torepa. CTBOPITH Y TEKCTOBOMY IIPOIIECOPi Ta 3alOBHITHL Ta-
OauIti pesysabTariB aHaJIOTiuHO A0 Tabauib pyopuku IIpamioemo 3 kKoMIr'iore-
pom. 30epe:kiTh TabuIl y Barriii marmiii y gaiiai 3 imenem 3aBmauHa 3.3.5.

%

)} 6. 3a BimomocTsMH 3 iHTepHeTy ab0o KaTajgoraMu KOMII IOTEPHUX Mara-
3HIB BU3HAUTE 3HAUYEHHS BJACTUBOCTE!l IIPUHTEPIB (CTPyMEHEBUX

1 JasepHUX) TPHOX PiBHMX BUPOOHMKIB, IO 3aIPOIIOHOBAHI B MarasmHax

VYxpainu. CTBOPiTh ¥ TEKCTOBOMY IPOIlecOpi TabJIMITIO Ta 3allOBHITH ii.

Bnacmueicmb 3HayeHHs1 e1acmueocmi npuHmepa

Mopenb

Bupo6Huk

MpwvHumn gii

PospinbHicTb, nikcerie

LLBnakicTe ApYyKY, CMOPIHOK 3a X8UITUHY

7. IligroTyiiTe mpeseHTAaIlil0 HPO Taly3i BUKOPHCTAHHSA CyOJiMaIliii-
HUX IpUHTEepPiB. 30epeskiTh KOMII'IOTePHY IIPEe3eHTAllil0 y Balriii mamiri
y (aitai 3 imenem 3aBganug 3.3.7.

8. IligroryiiTe mpeseHTaIifo mpo ranaysi BuKopumcTanHsa 3D-mpuHTe-
piB. 3BepHITHL 0COOJUBY yBAry Ha IPOMICJIOBE BUKOPUCTAHHS TEXHOJIOTil
3D-mpyky. 30epe:KiTh KOMI'IOTEepHY IpPe3eHTAallilo y Ballliii manmi y gaiimi
3 iMmeHeM 3aBHaHHA 3.3.8.

i‘f [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. dxi Bumu Komm’foTepiB Bu 3HaeTe?
2. fKi YMHHUKY BILIMBAIOTH Ha PO3BUTOK KOMI IOTEPHUX TEXHOJOTiH?
3. fAkKi mpucTpoi € cKIamoBuUMU KOMII'toTepa?

3.4. BUAN CYYACHUX KOMITKOTEPIB TA iX 3ACTOCYBAHHS

Y LUbOMY NYHKTi ATUMETbLCS NpO:
> BMONM CyyacHMX KOMM'HOTEPIB;
P 3acTocyBaHHs KOMM'OTEPIB;
P> OCHOBHI HanpPsiMM BMKOPUCTAHHSI KOMM'HOTEPIB;
P piarHocTMKy anapaTHOi Ta MporpamMHoi CKkrnadoBOi KOMM'loTepa, YCyHeHHs1 360iB
y ix pobori;
P [006Gip cknagoBuX KOMM'IOTEPA 3aneXxHO Bid Oro NpusHayeHHs.
BUAN CYYACHUX KOMIMTFOTEPIB

af ~ Momipkynte
® Po3rnsaHbLTe 3anponoHoBaHi 306paxeHHs komn'toTepiB (3.44). Ak MOXHa Ha3BaTu Ui
Komm'toTepn? 3a 3Ha4YEHHSMUN SIKMX BIIAaCTUBOCTEW BOHM BiOpi3HATLCA?
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a) 6) B) r

Marn. 3.44. Komn’toTepu pisHUX BUAiB

Bam yixe Bimomo, III0 HAUMOMIMPEHINNMMU Ha CHOTOIHI € IIePCOHAJb-
Hi komm’'rortepu (IIK), cepem sSKuX pO3piB3HAIOTH CTAI[iOHAPHI Ta MOOLIBbHI
(mopratusHi). Cramionapui IIK, cBoero ueproio, MOmiJISIOTHCA 32 OCHOBHUM
nmpu3HaueHHAM Ha odiicHi, JoMamHi, irpoBi Tomo. A MoOiIbHI, 3aI€KHO Bix
0CcO0IMBOCTEM KOHCTPYKIIii, — Ha HOyTOyKHU, HeTOyKH, miaanmeTtHi ITK, cmapt-
¢orU TOITI0. BOHM BUKOPUCTOBYIOTHCA IJIA IMOOYTOBUX i mpodecifinux 3amad.

M pos3B’sA3yBaHHA 3a/1a4, 110 TOTPEOYIOTh BEIUKNX O0OCATIB CKJIATHUX
o0unciaeHb, HAIPUKJIAA AJA PO3PAxXyHKIB IIPOrHO3Y MIOTOAM Ha AeKiJIbKa
IHIB UM TH)KHIB, BUKOPUCTOBYIOTH O1iJIBIIT TTOTYKHI KoMl torepu. Haiibiahb-
I1i 3 HUX HA3WBAIOTh cynmeproMirorepamu. OIHOYACHO CYIepPKOMII I0TepPHU
MOXXYTh PO3B’sI3yBaTH MIiJbHOHM PisHOMAaHITHMX 3a7ad i oOCIyroByBaTHU
COTHi THCSAY KOPHCTYBAaUiB II0 BCbOMY CBiTYy, BUKOPHUCTOBYIOUMN Pi3HOMAaHIT-
Hi KoMII'IOTepHI Meperxi.

Ha cepenuny 2024 poKy HAWNOTYKHIIIIMM KOMI IOTEPOM y CBiTi OyB
komm’torep Frontier (amru. frontier — wopmon) (man. 3.45) Hamionasb-
HOi Jsaboparopii Oyk-Pimx y mrari Temmecci, CIIIA. Ocranui poku BiH
e HaimoryxHimuMm y cnucky 500 HaNOPOAYKTHUBHIIINX CYIEePKOMII I0Te-
piB. IIpoAyKTHUBHICTh TAKMX KOMII'IOTEPiB BUMiploeThcA y (promcax (aHTJI.
FLOPS - Floating Point Operations Per Second — KinbKicTb omepariii
3 PyXOMOI0 Kpamkoio Ha ceKyHay). Cymepkomir’torep Frontier — mepirumii
3 KOMII'IOTE€PiB, IO MOCAr IIPOAYKTHBHOCTI, AKa mnepesuinye 1 EFlops.
IIpedikc xparHocti E (ekca-) Bizmosigae 1018,

Man. 3.45. Cynepkommn’totep Frontier
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Frontier mae zaramom 8 699 904 xomO6GiHOBAaHUX SAApa IEHTPAJTbHUX
i rpadiunux mpoiecopiB Kopmoparii AMD. Ileii cymepkoMmI’ioTep BUKO-
PHUCTOBYETHCS AJIA PO3B’A3yBaHHA PI3HOMAHITHHX 3ajad, TaKUX AK: MO-
IeJOBaHHS B3aeMOJil MiJbHOHIB KOCMIUHMX TaJlaKTHUK, HOPOBEIEHHS
PO3PaxXyHKiIB 3 BUKOPMCTAHHAM IIITYYHOT'O iHTEJIEKTY KOHCTPYKI[II HU3b-
KOTeMIepaTypHOTo ABUTYHA, ITPOTHO3YBAHHA PO3BUTKY €KOHOMIiKU Ha Je-
CATKU POKIiB yIepes, CTBOPEHHS KOMII IOTEPHOI MOJesi KepoBaHOTO TePMO-
AOEePHOTO CUHTE3y (1[0 MPUCKOPUTH HOr0 BUKOPUCTAHHS SIK OCHOBU [IJIS
reHepariii ejieKTpoeHeprii, a «OaJuBOM» IJA TeHepallii Oyme s3BHUUaliHA
MOpChbKa BOJA), CTBOPEHHS MOJeJi XiMiuHMX IIPOIleciB AJIs IepeTBOPEHHS
O0iomMacu y mpuaaTHe AJIsT BUKOPUCTAHHS IIAJHUBO TOIIO.

MeHIII TOTYXHUMU, HiK CYNepPKOMII' IOTePU, ajie IOTYKHIIlIUMU 3a
epCcoOHAJTbHI KOMII'IOTEPH, € cepBepu — KOMII I0TepH, M0 HaJaloTh KOPUC-
TyBauaM TakKi mocayru: 30epiramus BeJIUMKHX OOCATIB HaHUX, MPOBEIEeHHS
CKJIATHUX 00UMCIeHb, AKi Ha 3BuuaiitHomMy IIK MOXKyTh TpmBaTM THKHI Ta
MicsaIi, HaZaHHA IIOCJYT €JeKTPOHHOI MOINTH, KOMYHIKaIiiHUX IIOCJIYT,
opraHisaIia mepefaBaHHS JaHNUX KOMII'IOTEPHUMU MepesKaMU, 3aXHUCT
KOMII'IOTEDHUX Mepe’K, BUKOPUCTAHHS IIPOrpaMHOTO 3abe3leueHHs cepBe-
piB Tomo. Ix morykHOCTI Ta BapTicTh 3HaUHO pisHATHCA. IliHa mpocTimux
cepBepiB MOKe CKJIaJaTH KiJibKa JEeCATKIB THCAY I'PUBEHb, a MOTYKHUX —
IecsATKU MiJbioHiB. Burisna cepBepiB pisHOro mpusHaueHHA Ta OYIOBU II0-
IaHO HAa MAaJOHKY 3.46.

a) 0)
Man. 3.46. CepBepu B pi3HMNX BapiaHTax BMKOHAHHS

3ajle:kHO Bim mpusHAUeHHsS Ta KiJbKOCTi KOpHMCTyBauiB, AKHM Hazda-
IOTH IIOCJYTU CePBEPU, BOHU MOYKYTh BUKOPHUCTOBYBATH OAUH CIeIliaJbHUIA
cepBepHUH mpoliecop (HAIPUKJIAL, IMKIJTLHUN cepBep AOCTYHY OO iHTepHe-
Ty) a00 KijJbKa COTeHb UM TUCAY TAaKUX IIPOIIECOPiB (HAIpHKJIAI, cepBep
b6amky abo iHTepHeT-mpoBaiizepa).

Cepen HaAMODONYJIAPHIININX THIIB MIEePCOHAJLHUX KOMI IOTEPiB BapToO
BUIIJIUTH KOMII’IOTEPU, IO MOEAHYIOTh (PYHKIII MobGijbHOTO TeaedoHa Ta
KoMmI’oTepa, — emaptdonu (man. 3.44, B). CmapTdoH cTaB yHiBepCcaJIbHUM
MOMIYHMKOM He TiJIbKM B 3a0eslleUueHHi CHiIKyBaHHSA, aje i y BUKOPUC-
TauHi cepsiciB inTepHeTry. 3a ganumu caiity WORLDOMETERS (htips://
www.worldometers.info/uk/), mMomgeHHO y CBiTi mpomaeTbcss MOHAL 7 MJIH
MOOiTBEHUX TeedoHiB.

OcHoBHIi BJaacTHBOCTI cMapT@OHIB i mpuOIM3HI iX 3HAUEHHS Ha cepenu-
Hy 2024 pory HaBeneHo B Tabuauii 3.7.



E Tabnruusa 3.7
5[) IIpuxkiaagu 3HaUYEeHbL OCHOBHHUX BJIACTUBOCTEH cMapT@OoHiB
o)
A Bnacmueicmb 3HayeHHs1 81acmueocmi
3 OnepatuBHa nam’sitb, b 4-24
B6ynoBaHa 30BHiLWHS namM’aTb, b 64—-1000

Mogaenb npouecopa

MediaTek MT8788; Samsung Exynos 2400;
Qualcomm Snapdragon 8 Gen 3; Apple A16 Bionic

[LiaroHanb ancnnes, ool

MU 4,6-8,3

OcHoBHa kamepa, Mnikcesnb 16-108

CraHgapTu 3B’a3Ky

4G; 5G

OnepadujinHa cuctema

Android 14; i0S 17

Bupo6Huk

Samsung; Xiaomi; Apple; HUAWEI; realme

Y 5-my KJjaci Bu

B)Ke O3HAMOMMJIMNCSA 3i IIfe OJHUM BHUIOM KOMII IOTe-

piB — BOymoBaHMMM KoMII'loTepamMu. BOymoBaHi KOMII'IOTEpU € KJIOUOBU-

MK KOMIIOHEHTaMM B

baratrox cdepax, 3abe3meuyrouy aBTOMAaTHU3AIilo,

e(eKTUBHICTE i 6e3meKky PoOOTH PiBHUX CUCTEM i TPUCTPOIB:

MOOYyTOBUX TPUCT

poiB (mpaJibHI MAIIWHU, XOJOAUIbHUKMN, KOHIHUIIiO-

HepHu, TeJIeBi3opu, MY3UUHI IeHTPU);
TPAaHCIOPTHUX 3aco0iB (aBTOMO0Oii, TOKOMOTUBHU, JiTaKM);

poboToTexHiKu
TOIIIO.

el -
g MNpuraaaunte

3ACTOCYBAHHS KOMITIOTEPIB

<= ® Yn BigOMO Bam Npo 3aCTOCyBaHHA KOMM'IOTEPIB y PiHAHCOBIN cripasi, MeaULMHI,
NPOMWCIIOBOCTI, TPAHCMNOPTI? HaBeaiTb Ui npuknagu.
® Yy BYKOPUCTOBYBaANMCA KOMM'IOTEPU Y LLUKOSi Ha 3aHATTSAX 3 iHLUMX NPeaMETIB, KpiM
iHjopMmaTmkn? 3 KO METOH?

Y mamr yac KOMII'IOTePH 3aCTOCOBYIOTh yV HAyIli, IIPOMMCJIOBOCTi, TOp-
rieai, ympaBiaiHHiI, OaHKiBCBKili cucTemi, OocBiTi, MeguIIMHi, TPaHCIOPTI,
3B’A3KY, CLIBCBKOMY TOCIOZapCTBi, cCHCTeMi colialbHOTO 3abe3meueHHs Ta

IHIIUX TaJsy3AaX T'OCIIO
OpHe 3 OaraTbox
OPOBEIEeHHA TaK 3BaH

IapcTBa, y mOOyTi.
3aCTOCyBaHb KOMII'IOTEPIB Yy HAYKOBill cdepi — 1me
WX KOMII'IOTEPHUX eKCIePUMEHTIB. AKe IIPOBEIeH-

HA 0araThboX HAYKOBUX MOCJIiMKEeHb MHOB’A3aHO 31 3HAUHMMM TPYIHOIIA-
MU — MaTepiaJbHUMH’, TeXHIUHUMHN, eHepreTuuHuMu ToIino. OcobamBocTi
KOMII’IOTEPHOT'0 MOJEJIOBAHHSA i IIPOBEIeHHA KOMII IOTePHUX eKCIIePpUMEeH-
TiB BU BUBYAJU y 6-My KJaci.

BaxkauBy poJib Bifgirpae xomir’iorep i Ha BUpPOOHUIITBi. MogeaoBaHHSA
i KOHCTPYIOBaHHS Pi3HOMAHITHUX BUPOOIB 3 BUKOPUCTAHHAM KOMII IOTe-
pPiB 3HAUYHO CKOPOYYE TEPMiH iX PO3POOKU, IiABUINYyE iX e(peKTUBHICTH
i aKicTb, 3HMIKYe BapTicThb. Hampukianm, SKITO paHilne, O 3aCTOCYBaHHS

KOMII'IOTePiB Y IIPOEK

82

TyBaHHI HOBOI Mozesi aBTOMOOiIsA, Bi MOMEHTY BU-



§ 3.4. Buan cy4yacHMx KOMIM'OTepIB TA iX 30CTOCYBAHHS

HUKHEHHd igei mo il BUpOOHUIITBA IIPOXOAMIO 5—6 POKiB, TO Temep Ieil uac
CTaHOBUTH MEHIIE HijK OAWH PiK.

VY chepi o6cayroByBaHHsa KOMII IOT€PH BUKOPHCTOBYIOTH AJIsS 30epiraH-
Hs Ta ONpAIlIOBAaHHS Pi3HOMAHITHMX HAHUX: TeKCTiB, Tabauilb, 0a3 JaHUX,
MAaJIIOHKiB i poTorpadiit, MyabTUMeqiTHNX TaHUX.

Baxxko crorogHi HasBaTH TaKy YCTaHOBY, ne 0 He BHUKOPHCTOBYBAJIU
Komm’iorepu. Kaproreku B 6iOmioTekax i JikapHSX, BUKOHAHI Ha OCHOBIL
KoMMI’IoTepHOi 0asu maHuX, y 6araTto pasiB Hamidwinm Ta 3pyuninr B poboTi,
Hi}K Tpamuitifiai nanepoBi. ByxrajiTep Te:K ChOTOAHI BUKOPUCTOBYE KOMII IOTEPD
i 3a KiTbKa XBUJINH OTPUMYE PE3yJIbTATH, HA OOUMCJEHHS SKUX PaHille KoMy
Oysim moTpiOHi romuum abo mui. DiHaHmcHCT, He BUXOAAYM 3i CBOro KabiHeTy,
Ma€ 3MOI'y CTEKHTH 3a CTAHOM CIIpaB Ha Oip:Ki, IIPOCTHMM HATUCHEHHAM Ha
KJIaBIIII TmepeBecTH Ha OyAb-AKNII PaXyHOK IIEBHY CYMY T'DOIIIEIi.

Hemami 6inbIly posib y KoMII'loTepuaallii Bcix cdep KUTTA JTIOSUHU
BimirpaioTh cMapTdoHU. 3 iX BUKOPUCTAHHAM 3AiHICHIOETHCSA OiJIBIITiCTE ITO-
KYIOK B iHTepHeTi, KepyBaHHS «PO3SYMHUMM» MIPUCTPOSIMHU OOMAa, OOMiH
IaHUMHU B Mepe:kaX TOIIIO.

He Buxomsaum 3 gomy abo Ime Mo AOPO3i Ha PobOTY UM JOAOMY MOK-
Ha 3miJiCHUTH 3aMOBJIEHHS iiKi, TOBapiB, KBUTKiB Ha TpaHCIOPTHi 3acodu,
OpOHIOBAHHS TOTEJIiB, TYPHUCTUUYHUX II0I30K, CIJIATUTH KOMYHAJbHi IIO-
CJyTHU, 3allCATHCA Ha IIPUNOM [0 JiKaps TOIIO.

B Vkpaimi 3 2019 pory peaaisyeThb-
ca mporpama «JIlep:xkaBa y cmapTdOHi» .

(man. 3.47). ¥V pamikax miei mporpamm Ie- Meprcasa
pembadeHo, IO KOpUCTyBadui 0e3 BimBimy- BURSLCIHRILITE
BaHbL Di3HOMAHITHMX o(iciB Jep:xaBHEHX i [ .
¢diHaHCOBUX yCTaHOB 3MOYKYTh:

BigKpuTH GaHKIBCHbKUI PaxyHOK;

3AificHuTu 0e3roTiBKOBiI IIaTeXki 3a

Pi3HOMAHITHI IIOCJYrM Aep KaBHUX 1 KO- Man. 3.47. «[lepxasa

MYHAJIbHAX YCTAHOB; y CMapTOHi»

HaJicjlaTy 3BiTH OO0 MEep:KaBHUX OPraHIB IIPO CBOI KOMEPIINHY IifIb-

HiCTh B €JIEKTPOHHOMY BUIJISINi, 3 BUKOPUCTAHHAM €JeKTPOHHOTrO ITH(-

pOBOTO IIiATINCY;

OTPUMATHU B iHTepHeT-MaraswHi rapaHTiliHi TaJOHM Ha Pi3HOMAHITHY

TeXHiKYy Ta 00JaJHAHHS B €JIeKTPOHHOMY BUTJIAII;

OTPUMAaTHU OOCTYH OO PiBHOMAHITHHX PEECTPIiB:

IO3BOJIIB HA Mi’KHAPOJHI IIepeBe3eHHs;

3eMeJIbHUX PecypcCiB;

JIiCOBUX pecypcis;

OHOBJIEHHS MTaHUX IIPO BiiCBKOBUH O0JiK;

JiKapchbKHX OpemnapariB i TepmiHiB mii ceprudikariB Ha HUX

=

TOIIIO.
OCHOBHUMMU HaOpPSIMaMU BUKOPHCTAHHS KOMII IOTEPHOI TeXHIiKHU €:
Jlns ocooumeTux morpeod:
CninkyeéanHsa: eJleKTPOHHA IIOINTa, CcoIjiasbHI Mepexxi, Bizmeo-
I3BiHKU, OOMIH HOBiIOMJIEHHSMIU.
Poseazu: CTBOpPeHHsS KOMII IOTEPHUX irop, MysuKH, BigeodinibMmis,

TOTOKOBUX TPAHCJAITIN.
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Hocmyn 0o kKonmenmy: 1eperyadaj iHTEPHETY, OHJAWH-IOCIIi-
I)KEeHHsA, HaBYaHHA.

IIpodyrxmuenicms: onpamoBaHHA TEKCTiB, €JIeKTPOHHUX Ta0JIUIb,
IpeseHTAallill, yIpaBJaiHHA ocoOucTuMu (hiHaHCAMU.

Bisuec, ¢pinancu i mpomucsoBicTe:
O6pobra danux: BefeHHA NOKyMeHTallil, HApaXyBaHHSA 3apo0iTHOI
mjiaTu, yrupaBJIiHHA 3amacaMu, yIIpaBJIiHHA BiJHOCHMHAMM 3 KJIi€H-
ramu (CRM).
Cninkyeanns: eJeKTPOHHA IIOIITA, BileoKoH(MepeHIIii, iHCTpyMeHTH
IJIsI CITiBHOpAati.
EnexmpoHnna komepuyia: oHJIAWH-Ipofaki, oOpoOka IjaTe)kiB, Ke-
PyBaHHA 3aMOBJIEHHAMHU.
IIpoexmyeanna ma po3pobka: aBTOMaTU30BaHE IIPOEKTYBAHHSA BU-
pob6iB, MomesIf0OBaHHSA, PO3POOKA JOKYMEHTAaIlil MPOayKTiB.
Aemomamusayina: po6oTOTEeXHIKA, KePDyBaHHA MaIllMHAMU, OITHMi-
3alligd BUPOOHMUYUX IIPOIIECiB.
Byxzanmepcoki cnpaéu: obOgiK MaTepialbHUX I[iHHOCTeH, Hapaxy-
BaHHsS 3apo0iTHOI miaTu, aymur.
Dinancu: 6aHKiBChbKa cIIpaBa, (piHamcoBUil aHmaJis, yIpaBJIiHHA PU-
suKaMu (PiHAHCOBUX OIIEPAIliii.

OcsiTa:
Cucmemu ynpaeninna HAEYAHHAM: OHJANH-KYPCH, BipTyanabHI
KJIaCH Ta OCBiTHE mporpaMHe 3a0e3meueHHs, TeCTH, 3aBIAHHI.
Hocnidxicenna: moctym no 6a3 mammx, aHaNi3 JaHUX, HAYKOBE MO-
IeJII0OBaHHSA.
Cninkyeéanna: eJIeKTPOHHA IIOIITA, OHJIAWH-DOPYyMU, BileoKoH(epeHITii.
Aodminicmpamueéni 3a60anHa: peecTpallisg 3m00yBaviB oCBiTH, Be-
IeHHs 0cO0OBMX CIpPAaB YUHIB i CTYmeHTIB, CKJIaJaHHS PO3KJIALY,
BUCTaBJIEHHSA OI[IHOK, MiITOTOBKA OO0 APYKY MOKYMEHTiB IIPO OCBiTYy,
oprauizaiis oOMiHy JaHUMHU MijK yYaCHUKaMU OCBiTHBOTO IIPOIIECY.

¥Ypan i gepskaBHUM CEKTOP:
O6cnyzo6y6anns zpomadan: IOLAHHSA ITOLATKOBOI eKJIapallil OHJIalH,
TIOJATKOBIL 3BiTH, AEpP:KaBHI 3aaBU, IIU(POBE IIOCBITUEHHS 0COOM.
Ynpaeninna danumu: naHi nmepenucy HaceJeHHSA, PeecTpallisg BU-
OopiiiB, myOaiuni 3amucwu.
Komynixayii: BHyTpimHi Ta 30BHINMIHI KOMyHiKaIii, aHTUKPU30Be
yIpaBIiHHA (HaIpUKJal, CIOBIIlIeHHS IIPO 3arpo3u).
Besnexa: crocTepe:XeHHS, IPUKOPAOHHUN KOHTPOJL, IPaABOOXO-
poHHi opraHu.

OxopoHa 3710pOB’A:
3anucu nayienmie: eJIeKTPOHHI MenuwuHi 3anmucu, MeJWUYHA Bisya-
Jizarida.
Hocnidxcenna: ananaisa MeIUUYHUX OAHUX, BIAKPUTTA JiKiB.
Tenemeduyurna: TUCTAHITIITHA KOHCYJIBTAIisA MTAIli€HTIB, TiarHOCTHKA.
Meduune obnadHannA: MEOUYHI IPUIALA 3 KOMII IOTEPHIM KepyBaH-
HAM, KOMII I0TepHa ToMorpadis, MarHiTHO-pe3oHaHCHa ToMorpadis.

Hayka Ta mociimsxeHHs:
Anani3 0danux: HAYKOBI eKCIIepUMEHTU, MOJeJI0OBAHHI.
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Bucoxonpodykxmueéni o6wucieHHa: CTBOPEHHS CYIEPKOMII I0TEDiB,
CKJIATHI 00UMCIeHHs, IPOTHO3 TIOTOIN.

O6pobka 300pajrcens: MeIudHi 300paKeHHSA, CYIYyTHUKOBiI 300pa-
JKeHHA.

HImyunuil inmenexm: MallliHHE HaBUYaHHA, OIIPAIIOBAaHHSA IIPUPOSHOL
MOBH, T'eHepallisi HOBUX JaHUX (TeKCTOBUX, rpadiuHMx, Bifmeo TOImo).

PosBaru Ta 3aco6u MacoBoi iH(gopMmaIrii:
CmeopenHsa KOHmMeHmy: penaryBaHHs Bimeo, rpadiuHumit nmsaiif,
CTBOPEHHA MY3UKU, ITU(POBE MUCTEIITBO.
Po3noescrodricennsa: oHIANH-TPAHCHAIIA, MU(pPOBEe 3aBaHTAKEHHI.
Izpu: pospobkra irop, irposi onjafiH-mIIaTOOPMU.

Inmi manpamu:
Cinvcvke zocnodapcmeo: TOUHe 3eMJIEPOOCTBO, aHANI3 NAaHUX IIOJO0
BPOXKAMHOCTI.
Tpancnopm: HaBirauia aBToM00iig, YOIPaBIiHHA JOPOXKHIM pyxoM,
aBTOHOMHI TPaHCIIOPTHiI 3acobu, BifcTe)KeHHsA Ta ONTUMis3allis Io-
TOKY TOBapiB i MmaTepiaJiB.
Biticvko6i: KoMaHIyBaHHS, PO3BigKa, 0€3MiTOTHUKHA.

Ileil crmcok He € BUUEPITHUM, OCKIiJIBKM KOMII IOT€PU 3aCTOCOBYIOTHCS

OIPaKTUYHO B YCiX acmeKTaxX CYyUYacHOTO JKUTTS.

KOH®IrypALI KOMITIOTEPA NiA NOTPEBY

. ~ MNomipkyitre
e Yu goBoagmnocb Bam Jobupatyu KOMM'IOTEP YM OKpeMi NpUCTpOi Komm'ioTepa And
BrnacHux notpeb abo paguTu apysam y ix gobopi? Haseaitb npuknagw.
® 3anexHo Bia 4oro, Ha Bally AyMKY, MOTPiOHO 3aincHioBaTK BUBIp Komn'toTepa abo
Moro cknagoBux?

3ajiekHO Bim TOro, mJd AKUX Iijel Oyge BUKOPHUCTOBYBATHCS KOMII O-
Tep, Ho0upaioTh HOoro ckJaagoBi (KoHGpirypaiiiro). BogHouac oco6iuBy yBa-
Ty 3BepTalOTh Ha 3HAUEHHS TaKWX BJACTHUBOCTEIi:

nomyscHicms npouecopa (OUIpAIIOBAHHSI MaTEeMAaTUUYHUX MOZeJeH,

aHaJIi3 BeIMKHX O0CAriB JaHMX, BKJIOUAIOUM MAaIlllMHHE HABYAHHS Ta

MITYYHUHA iHTeJdeKT, mupyBaHHA Ta AemudpyBaHHSA AAaHUX, CTBO-

PEHHs Ta peJaryBaHHS KOMII IOTEPHOI rpaiku, BijeoMoHTaK Ta aHi-

Mallisg, KOMII IOTepHi irpm);

06csaz onepamuénoi nam’ami (pejaryBaHHa rpadiuHux 300pa’keHb,

Bizmeo Ta aygmio, 3D-MmomesrfoBaHHS Ta Bisyasisaifis, KoMII’loTepHi irpm,

KOMMILIAIiA BeJMKMX HPOEKTIB, poboTa 3 BeJUKMMH 0asaMu HAHUX,

imirarii, Momesf0OBaHHS Ta aHAJi3 BEJIUKUX NTAHUX);

EMHICMb NPUCMPOLE 306HIWHBLOL nam’ami (30epiraHHA pesepBHUX KO-

mifl, Beaukux mexiadaiiiaiB, 6a3 JaHUX, JAaHUX BiJeOMOHTaXy Ta PEH-

IePUHTY, TaHUX BileOCIIOCTEPEIKEHD);

HAA6HicMb OKpemo20 gideoadanmepa (KOMI’IOTEPHI irpu, BieoMoH-

Ta)X Ta aHiMmanisa, peumepuHr 3D-ciieH, TPUBUMipHE IPOEKTYBAHHS

B apXiTekTypi, MarmmuHOOyAyBaHHi Ta iHIINX rajayssax, imirarii Ta mo-

IeJIOBaHHS, HAIPUKJAAL v (isuiti, 6iosorii, 1mo BuMaramoTh BizyaJisa-

mii maHWX, cUCTeMU OIIPAI[IOBAHHSA KapT y peaJbHOMY Uaci);
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axicmo 6idobpaxcenna danux mounimopom (rpadiunuit gusaiia i do-

Torpadisd, BileOMOHTa’X, TPUBUMipHe IIPDOEKTYBaHHA B apXiTeKTypi,

MaIInHOOYAYBAHHI Ta iHIINX TaJy3saX, MEeIUUYHI IPHCTPOi, CTBOPEHHS

MaKeTiB mosirpadiuHux BUAaHb, HepPerjsl Bileo300pasKeHb).

3BUUalHO, 1110 Ha BUOIp KOMII'I0OTepa MOKYTh CYTTEBO BILIMBATHU i 3Ha-
YeHHs IHININUX BJIACTUBOCTEHM, TAKMUX SK HAABHICTh KIJIBKOX IIPHCTPOIB
30BHIITHLOI Imam’sATi, 3HAUEHHS BJIACTUBOCTEH MATEePUWHCLKOI IJIAaTH, TPU-
BaJIicTh poOOTHM B aBTOHOMHOMY PeKUMIi (I MOOIIBHMX IIPUCTPOIB), Ha-
SABHICTh 3aCO0iB MiAKJIIOUEHHS [0 PiBHOTO THUIIY KOMII IOTEPHUX MEperx
Toirfo. Ha mo6ip xoMmir’roTepis Oyze CyTTEBO BIJIMBATU i IX BaApTiCTh.

3asBuuail mig uac g000py KOMII'IOTepiB, AK i iHIIMX TOBapiB, roBO-
PATH IPO OINTHMAJbHE CIIiBBIIHOIIIEHHSA Mi)K I[iHOIO Ta (PDYHKI[IOHAJLHICTIO
(akicTio). Hemae ceHCy BUKOPMCTOBYBATH irPOBUM KOMII IOTEP, AKUI MAae€
MOTYKHY BiZeoKapTy i BMCOKOSAKiCHUIT MOHITOp, IJas odicHOl poboTm —
OiITOTOBKM TEKCTOBUX MOOKYMEHTiB, ONpaIOBAaHHA OiJIOBOI rpadirmu, po-
00TU 3 eJIeKTPOHHUMHU TabJUIAMU, MIPes3eHTaliasMu. Pecypcu Taxkoro Imo-
TY»KHOTO KOMII'IoTepa He OyAyTh BUKopucTaHi HaBiTs Ha 10 %, a BapTicTh
mo:ke Oytu B 10 pasiB 6ijbImoro.

Komm’toTepu, AKi BUKOPUCTOBYIOTH yIOMa, IIPU3HAUEHI AJId BUKOHAH-
HA 3amad, [0 IDPUTAMaHHI o(icHMM, a TAKOK OJIS ONPAIIOBAHHA MYJIb-
TUMEIiNnHOTO KOHTEHTY: Bimeo, mysuku, ¢oro. TakoX BOHU aKTHUBHO BU-
KOPUCTOBYIOTBCS IJIsf CIIIJIKYBAaHHS B iHTEepPHETi, AMCTAHI[INHOTO HABUAHHSA
rorfo. TomMy BapTo mepemdaunTH y CKJALL IILOT'O TUIIY KOMII'IOTEPiB IEBHi
MPUCTPOI 3 BiATIOBimTHUMU 3HaUEHHSIMU BJIACTUBOCTEI.

3HauHa YacTHMHA iHTepHEeT-MarasuHiB IPOIOHYE MOOMpPATH KOMII IOTe-
pU, BUKOPUCTOBYIOUM TaK 3BaHi «podymHi» ¢inbrpu. Hanmpukrmanm, cair
HOPiBHAHHSA I[iH B iHTepHeET-MarasmHax 3aJIe’KHO BiJ HIpu3HAUYEHHS MIPO-
MMOHYe Taki rpymu Komir'rorepiB: Komnaxmuuil komn’romep, Komn’tomep
ona pobomu / HaguanHa, Poboua cmanuis, Baszosuil izposuil komn’romep,
Ilpozpecusnuii ieposuii komn’iomep. Ha caiiTi ogHOro 3 HaANOGimIbIIUX iH-
TepHeT-MarasuHiB y PO3AijJi KOMII'IOTEPHOI TeXHiKuM MU 3HAXOAWMO BChO-
ro Tpu rpynu KoM 'iorepiB: Ilouamkosuil pieenv, [as pobomu ma Has-
uanHsa, Ieposi komn’tomepu (zeiimepcovki). € catitu, ge Bubip KOMII'IOTEPiB
MIPONOHYIOTH 3a 30BHimmHiMu o3Hakamu MouoOsm0K, MiHi-IIK Totro.

BapricTts cucTeMHUX OJIOKIB cTalmioHapHHX KOMII' IOT€PiB 3MiHIOETHCS
B JOBOJIi BeJuKoMy miamas3oHi — Bim 5,5 Tuc. rpu mo 500 Tuc. rpu (3a IIi-
"Hamu 2024 pory). HaBememo mpukjaanu 3HaUeHb OCHOBHUX BJIACTHUBOCTEI
HACTiIPHUX IIE€PCOHAJbHUX KOMII'IOTEPiB AJIA 3aIpPOIIOHOBAHOI BUIIE KJa-
cudikarii (tabis. 3.8).

Tabauuys 3.8
IIpuxknaagu 3HaUYEeHb BJIACTHBOCTEH KOMII'IOTEPiB Pi3HOT0 MPHU3HAYEHHS

3HayeHHs1 en1Tacmueocmi Onsi Komn’romepie pPi3HO20
Bnacmuegicmb AU A
OdbicHul HomawHit leposuti
Tun komn’toTepa MoHo6nok HacTinbHun HacTinbHumn
Komm’roTep Komm’roTep
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ITpodosicenns mabauuyi 3.8

3HavyeHHs1 enacmueocmi Onsi Komn’romepie pPi3Ho20

Bnacmueicms e
OdbicHul HdomawHia lepoesuti
Mogenb npouecopa AMD Ryzen 3 Intel Core i5- Intel Core i7-
7335U 12400F 14700KF
TakToBa 4yactoTa npoLeco- 3 2,5 3,4
pa, Ty
O6car onepatnBHOI Nam’s- 8 16 32
Ti, 6
Tvn OCHOBHOrO HaKoMM4y- SSD SSD SSD
Bava
€MHICTb OCHOBHOrO AMUCKa, 480 1000 2000
rb
Twun Bigeoanantepa iHTerpoBaHui NVIDIA GeForce | NVIDIA GeForce
Intel HD RTX 3050 RTX 4080
O6csar Bineonam’aTi, b - 8 16
Twn 3BYyKOBOro agantepa iHTEerpoBaHui iHTerpoBaHuin iHTerpoBaHumn
MoHiTop BenQ BL2490 QUBE Overlord Alienware
(9H.LM5LJ.LBE) G27Q180 AW2725DF (210-
BLHH)
[iaroHanb MoHiTOpa, 23,8 27 26,7
orotimu
YacTtoTta oHOBNeEHHS, Y 100 180 360
Yac peakuii, mc 5 1 0,03
OpieHToBHa UiHa, epH 15 Tuc. 25 Tuc. 40 Tuc.

AIATHOCTUKA ANAPATHOI TA MPOTPAMHOI CKAAAOBOI KOMITHOTEPA,
YCYHEHHS 36OIB Y X POBOTI

@

L .
" MNpuraaawre

“= @ Yu cTukanucs Bu 3 nepebosiMv B poBOTi BaLLMX KOMITIOTEPHUX MPUCTPOIB? I3 YuMm

ue 6yno nos’ss3aHO?

® HAki aii BU 3aivicHoBanu Ans yCyHeHHS Henonagok y poboTi komm'totepa?

Y cyuacHMX KoMI’ioTepaxX 3HAUHa UYACTHMHA Omepalliii 3 JiarHOCTHUKU

amapaTHOI Ta
KoMII’foTepa

nporpamMHoi
3IiICHIOETLCS AaBTOMATUYHO
3 BUKOPHCTAHHSAM IIPOTPaM OIlepalliifHoi cu-
cremu Ta gomatkoBux. I[i mporpamm pery-
JIIPHO TPOBOAATH IIEPEBIpKYy poOOOTM HpU-
CTPOiB KOMIT'IOTEpa Ta OKPEMUX IIporpam,

BKJIIOUAIOUN OIEepPaliiiHy cucTemy.

CKJIQJZOBO1

LiarHocTuka — npouec
BM3HAYEHHS CTaHy OpraHiamy,
TEXHIYHOTO MPUCTPOLD, POCIINHM.
B3aemHe po3TtaluyBaHHs,
PO3MILLEHHS SIKMXOCb MPEAMETIB
abo ix YacTuH.

D
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Hanpukaaz, micjisg BKJIIOUYEHHS KOMII I0TePa BUKOHYETHCSA CHCTEMAa KO-
MaHz, aki o6’eguani massoio POST (aura. Power On Self Test — camo-
nepeBipka mig yac yBiMKHeHHs). Meroto POST e BusHaunTu moyaTKOBUii
CTaH IIPUCTPOIB KOMII'IOTepa Ta BUSABUTH, UM IPABUILHO IIPAI[IOIOTHL OC-
HOBHi amapaTHi KOMIIOHEHTH. SIKIO BHABJEHO HEKPUTUYHI IOMUJIKMN, TO
BUBOJASATHCS IMOBiJOMJEHHS HPO iX HaABHICTH i IIPOMO3UIisi — BUKOHATHU
IOMaTKOBY IIEPEBipKY Ta YCYHYTH HeIoJIaAKu abo irHopyBaTu IIpobjeMu Ta
nepeiitu 0 3aBaHTaskeHHA OC. A AKINO KPUTUYHI — BapTo iX ycyHyTHU (IIia-
KJIIOUUTU IIeBHUN IIPUCTPili, HATPUKJIAL KJIaBiaTypy), a 3a HEMOMKJIUBOCTI —
3BEPHYTHCS OO0 BiAmoBimHOro (haxiBIis.

IIle ommmm B3aco0OM TIIOIIYKY Ta BUIIPABJIEHHS NTOMHJOK Yy pobo-
Ti mporpaMHOro 3abesmeueHHA € KoMioHeHT Windows, axuii Mae Ha3BY
3aci6 BunpaBieHHa HenmoJganok Windows (ITyck = Haanawmyeanuna —
= OHoénenHnsa ma 3axucm = Bunpaeumu nenonadxu). 115 po3s’A3aHHsA
KOHKpeTHOI mpobsieMu HeoOXimHO obpatu mocuaaHHs JlomaTkoBi 3aco0u
YCYHEHHSI HemoJaaoK, obpaTm BujA HemoJagoK (mMan. 3.48) Ta KHOIKY
3amycTuTH 3acid yCYHEeHHS HEIOJIA/IOK.

[} XKusnenna

@ [opatkosi 3acobu YCYHEHHA HENoNaAoK 3waliTi Ta BUNpARATA HemORaAKY, OB AN 3
eveprosbepexenHaw, WoB NoaoBxwTH poboty Bia
Mouatn poborty aKyMy/IATOPa Ta 3eKOHOMUTY eHeprito.
([, 3anvcyearus seyy
U” Windows Update hd MouwyK i BApilueHHs NPO6/iem i3 3amMcoM 38yky
Bunpa y . e 8= 3aci6 eupiwenrn pobnem cymicHocTi Mporpam
nare 8= 3ualiTi Ta BANPABUTY HENOMAAKH, MOB'AZaHI 3 BYIKOHAHHAM
q))) BiaTEopeHHA 3BYKY crapux nporpa y wi sepcif Windows.
3waiiAiTs | BNpagTe NPOGeMy, NOB'A3aHi 3 HACTPOViKaMN
3anyCTuiv 34H6 Yy IR HENORAA0K KnasiaTypu KoMITHoTepa,
) g Mepesesuii aaantep
/f Niaraouernn 2o iHTepreTy YeyHymn Heronaaku 8 poboTi eanpoeiaHoro abo iHwmx
Al 3uavm 1 ne KK, NOB 4 3 MAXAQUEHHAM MepexeBux aaanTepie.
o inreps aitti
At 0, Mosnern
& Npwniep =2 niaroryiire Mikpodon | BunpasTe Henonaakw, AKi MOXyTs
lowyx | eupiwiensa npefines iz apyxkom 3asaauv Windows sac nouytu
3naii - El MiaknoueHHs 40 poboyoro Micua sa Aonomoroto DirectAccess
HalTK Ta BUNPaBNTY iHWI Henonaaku 3natia 1a g sai 3 A

0 Mepexi Ha poBouomy micui 3a aonomoroto DirectAccess.
* Bluetooth A0 MeF ! v a

Motryx | BUAPaBAeHHA Henonanax is npuctpoany Bluetooth

Mowyk Ta iHAeKCyBaHHA
: s Mowyk i EANpaeneHHa npobaem iz Windows Search
Cx Biateoperys elago i

3nal T8. Mporpanyt 3 Marazury Windows

W Ta BANpanUTH NPOGAeKE 3 BiaTEOPEI AN Hinbmis,

YeyHeriHa npobiiew, aki MOXTb 3aBaAUTH HOPWMaLHIl poGoTi
nporpa is Marasuy Windows

Criineni nankw

3HalfTyi Ta BUNpABHTY MOMIAKY AOCTYNY A0 aiizie | Manok Ha
HLIMX KOMN'toTepaX.

Marn. 3.48. EnemeHTu kepyBaHHA 3acoby yCYHEeHHA Henonapok

3ajiexHO Big BuOOPY BHUIAY HEMOJIALOK MicJasd HATHCHEHHS KHOIKU 3a-
IIyCTUTH 3aci0 YCYHEHHS HEI0JAaJ0K BiTKPUETHCA IiajioToBe BiKHO, Y AKOMY
moTpibHO Oyme obpaTu crocoO0M AiarHOCTUKM Ta YCYHEHHsS HemoJsiamok. Ha-
OPUKJIAJ, IIicjisa BUOOPY 3aco0y YCYHEHHSI HeIlOJaJoK MEePesKHOTO amamTepa
B IiaJIOTOBOMY BiKHi Oyze 3aIIpOoIIOHOBAaHO 00paTH amalTep AJIs MeBHOI Mepe-
ski: Ethernet (amri. ether net — edipHa mMeperka, TeXHOJIOTiS IIepeqaBaHH
IaHuX, IIT0 BUKOPUCTOBYETHCA B JOKAJIbHUX Mepe:kax), Wi-Fi, Iligkmrouen-
HA uepe3 mepesky Bluetooth, ¥Yci mepeskni amanrepu. ITicas BuGopy azpat-
Tepa Ta KHonKu [ami Oyze 3amyIineHO CKaHYBaHHA BiANMOBIMHUX HPUCTPOIB
3B’SIBKY Ta HaMaramHsA aBTOMATUYHO BUITPABUTU HEIOJAAKU. ¥ BUIIAAKY,
KOJIX IporpaMa He 3MOTJIa BUIPABUTU HEMOJAnKM, Oyae BUBEIEeHO BiAmoBiz-
He TMOBiOMJIEHHS. ¥ TaKOMy pasi BapTo 3BepPHYTHUCA A0 (axiBIid.

Icuye minmmii pAx DOJZATKOBUX IIPOTPaM MAJIs AiarHOCTUKHM Ta YCYHEH-
Hs 300iB y poboTi Komm’torepa, Takux Ak AIDA64, SiSoftware Sandra,
CPU-Z, ESET ra inmri.
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w.; Mpautoemo 3 komn'lotrepom [=],55[=]

.{]a BaB,I[aHHH Ta aJropuTMu iX BUKOHAHHS BU 3MOXKeTe 3Hali-
Tu 3a agpecoio https://cuttly/ye2¢SwVY abo QR-romom. E

Hamea)kAuMBiLLE B LIbOMY MYHKTI

- Cepen koMM'toTepiB 3anexHo Bif NPU3HAYEHHsT Ta LUBMAKOCTI OMpauloBaHHS OaHUX
BUAINSATL cynepkoMn’loTepu, cepBepu, BOyAoBaHi Ta nepcoHasnbHi komn'totepu. Oc-
TaHHi, CBOEI Yeprol, NoginsTbCa Ha cTauioHapHi Ta MobGinbHi. CTauioHapHi Komn'to-
Tepu NoainsloTb Ha OPiCHi, AOMaLLHI, irpoBi Towwo. A MOGINbHI — Ha HOYTOYKU, HETOYKM,
nnaHwertHi MK, cmaptdoHm ToLo.

Cynepkomn’ioTepu 3abe3ne4vyoTb BUKOHAHHS MIfbAOHIB Pi3HOMAaHITHMX 3aday i 06-
CMyroByBaHHSA COTEHb TUCHY KOPUCTYBadiB MO BCbOMY CBITY, BUKOPUCTOBYOYM PiIZHOMAHITHI
NiAKMNIOYEHHS, BKITHOYA04YM iIHTEPHET.

Hepani 6inblwy ponb y KOMM’toTepur3aLii BCiX cdep XUTTA MOAMHN BigirpatoTb cmMapT-
GoHU. 3 iX BUKOPUCTAHHAM 30IACHIOETHCS BiNbLUICTb NMOKYMNOK B IHTEPHETI, KEPYBaHHSI «PO-
3YMHUMW» NPUCTPOAMN ByanHKY, 0OOMIH JaHMMK B Mepexax Towo. BukopuctoByoum nesHi
nporpamMmu ansi cMapTOHIB, MOXHA NPOBOAUTW Pi3HOMAHITHI i3NYHi Ta MaTtemaTu4Hi go-
CNIPKEHHA, OTPMMYyBaTU AOCTYN OO OCBITHIX PECypCiB y IHTEPHETI, 3aiMcHI0BaTK (PiHaHCOBI
onepaLii, peanisoByBaTu CBOI rpOMaAsHCbKiI Npasa.

B6ydoeaHi komn’romepu — Lie HEBiA’EMHA YacTUHA Cy4acHOro CBiTy. BoHM oTouyoTb
Hac yctoau i 3abesnevytoTb KOMGOPT, 6e3neky Ta edhekTUBHICTb BaraTboX NPOLECIB.

3anexHo Big Toro, ANg SkMX uinen dyge BUKOPUCTOBYBATUCA KOMM'OTep, o6upatoTb
noro cknagosi (KoHgirypauito). BogHouyac ocobnuey yBary 3BepTaroTb Ha 3HAYEHHS Takux
BMacTMBOCTEN: MNOTYXHICTb npoLecopa, 0bcsar onepaTUBHOI NaM’ATi, EMHICTb 30BHILLHLOIO
Hakonu4yyBaya (ans cMapTgOoHIB — 06CAr 30BHILLHBOI NaM’ATi), HASBHICTb OKPEMOTO BigeOo-
apanTtepa (4NA cmMapTOHIB HE BPaxOBYETLCS), SAKICTb BiJOOpPaXKEHHA AaHUX MOHITOPOM.

Y cydacHux Komm’roTepax 3HadHa YacTuHa onepaLiy 3 4iarHOCTUKM anapaTHOI Ta npo-
rpamMHoOi CKIagoBOi KOMM'HOTepa 34iIMCHIOETLCA aBTOMATUYHO 3 BUKOPUCTaAHHAM nporpam
onepauinHoi cuctemu, Takmx 9k POST, a Takox cepBiCHUX Nporpam onepawiiHoi CUCTEMU,
Takux gk 3acié ycyHeHHs HenmomnapokK TOoLLO.

&=, Aamnte BIAMOBIAI HO 3ANUTAHHS

- . . .
<& 1. fx moAinmsroThCA TEPCOHATBHI KOMIT IOTEPH 3aJIesKHO Bif TpU3HAYEHHA?

2. IIlo take cynepromn’tomep? Iia AKUX Iijieli BUKOPUCTOBYIOTh TaKi
Komm’torepu? SIKi sHAUEHHSA BJIACTUBOCTEI IIUX KOMII IOTEPiB € OCHOBHUMMU ?

3. llna AKux 1ijgell BUKOPUCTOBYIOTH cMapT@OH?

4. JIna AKuUX IiJieli BUKOPUCTOBYIOTh cepBepu? HaBeniTs mpukaagm.

5. IIlo BmimBae Ha BubOip KOMIT'IoTepa AJIA IIeBHUX cdep 3aCTOCYBaHHSI?

6. SfIxi HanpAMU BUKOpPUCTAHHSA KOMII IOT€PHOI TeXHiKU BU 3HaeTe?

7. SIki iHcTpyMeHTH omIepaliiiHOI cHCTeMM HAZAOTh KOPHUCTyBauy
MOJKJIMBICTh IiarHOCTYBATH Ta yCyBaTH HEAOJIIKHW alapaTHOI Ta IIporpaM-
HOI cKJIamoBoi Komm'foTepa? AK IX samycTuTH Ha BUKOHAHHA?

o~ O6roeopirb i 3p06iTb BUCHOBKM

U 1. Yomy memani OGinbIlle KOPUCTYBadiB y BCbOMY CBiTi BUKOPHCTOBY-
I0Th [JIs IMiAKJIIOUYeHHA H0 Mepe:ki «Imrepuer» cmaprdouu? Yu mpomos-
JKUTBHCSA, HA BAIIy AYMKY, Il TeHIEHIlid B MalOyTHLOMY?
2. Yomy icHye sHauHA BIAMIiHHICTL y 3HAUEHHAX BJIACTHMBOCTEH Pi3HUX
komm’torepis? Hasenits nmpukaiagu xiaacudikallii pisHUX BUAIB KOMII IOTEPiB.
3. fKi Bu 3HaeTe MPUKJIAIM BUKOPUCTAHHA cMapT(OHIB y HaBUAHHi?
Yy BUKOPHCTOBYBAJIM BM CMapPT(OH IIiJ yac MPOBeAeHHS LOCJIiIKeHb?
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5[) % 1. Iligroryiite TeKCTOBHI NOKYMEeHT 3i cxeMmomo Kiacudikamii komir’io-

Q TepiB. 30eperKkiTh JOKYMEHT y Ballliii mamiri y ¢aiiri 3 imenem 3aBganasa 3.4.1.

3 (1 2. HobGepiTh KOMIT'IOTEP IJid BUKOPUCTAHHA AK AOMAIIHIN MyJIbTHME-
t OiAHWYT IeHTpP IJs BiATBOPEHHS aynio Ta Bimeo. BHeciTh maHi mpo ck.a-

IOBI TaKOro KOMII’'lI0oTepa B TeKcToBUil moxyMeHT. CBiii BubGip oOI'pyHTYIHTE.
30epekiTh JOKYMEHT y Ballriil mamii y ¢aiiai 3 imenem 3aBmaHHa 3.4.2.

3. Iligroryiite mpesenraiiizo (5—10 ciaiigiB) mIpo OCHOBHI HampsaMU
BUKOPHCTAHHS KOMII'IOTePHOI TexHiKu. 30epeKkiTh IpeseHTallilo y Baliii
namiti y gaiiai 3 imenem 3aBmaHHa 3.4.3.

1 4. 3HaigiTh BiZOMOCTI PO HAKIOTYXKHIIIL CyIepKOMII'IOTepu Ha Iei
yac. CTBOPiTh Y TEKCTOBOMY MOKYMEHTI TabOJUII0 31 3HAUEHHAMH OC-
HOBHUX BJIACTUBOCTEH II’ATU HANMOTYKHIIINX CyIepKOMI I0TepiB. Bukopu-
craiiTe AJiA IMBOTO Marepianu cauty https://www.top500.org. Ouuirite, e
BUKOPUCTOBYEThCA HANMOTYKHIIINI CYIIEepKOMII' IoTep. 30eperkiTh TeKCTo-
BUU JOKYMEHT y Ballliil manii y ¢aiiai 3 imeHem 3aBmanHa 3.4.4.

5. IlepeBipTe, BUKOPUCTOBYIOUU 3acid yCyHeHHS HEIOJAaI0K, UM Ha-
ABHI HemoJaaku B poOOTi BaIioro Komm’ioTepa. SIKITO €, TO 3acTocyiTe
BKasaHU# 3acib J/1s1 yCYHeHHs HeIoJaloK. Y HeCiTh Y TeKCTOBUIl JOKYMEHT
BiTOMOCTi IIPO MOCJiIOBHICTH Ta pes3yJabTaTH IePeBipKU, a TAKOXK OIMHUC Mii
mig yac yCcyHeHHsS HemoJIaJoK. 30epesKiTh TeKCTOBUII MOKYMEHT y Ballriii
namii y gaiiai 3 imenem 3aBmaHHa 3.4.5.

6. BusmauTe mpusHaueHHsA CJIyK00Boi mporpamu /liarHocTmka mam’ATi
Windows. IIpoBeziTs miarmoctuky mam’sTi. BHeciTs y TeKCTOBUII JOKYMEHT
BiZIOMOCTi IIPO TIOCJIiTOBHICTH i pesyabTaTH NepeBipKu. 30epesKiTh TEeKCTOo-
BUH JOKYMEHT y Ballliil manii y ¢airi 3 imeHem 3aBmanHa 3.4.6.

7. J1o6epiTh, BUKOPUCTOBYIOUN MaTepiajam IbOr0 MYHKTY, KOHQirypa-
Iifo KoMII'JoTepa I AUCTAHI[IMHOTO HABUAHHSA YUHS / yUEHHI 8-To KJa-
cy. Bubip KoMIIekTyounx oOrpyHTyiiTe. BHecCiTh y TEKCTOBUII HJOKYMEHT
BimoMocTi Ipo o0paHi CKJIamoBi Ta OOT'PYHTYBaHHSA BUOOPY. 30€peKiTh TeK-
CTOBUH JOKYMEHT y Ballliil mamii y daiinai 3 imenem 3aBmanua 3.4.7.

foTyeMOCb AO BUBYEHHSI HOBOTO MATEPICAY

1. Kosu i Kum OyJI0 CTBOPEHO IepILInii KoM’ 1oTep?
2. ki mpucTpoi BUKOPUCTOBYBAJIU JIOAW IJA OOUMCIEHBb OO CTBOPEH-
HS KOMII'I0TepiB?

3.5. ICTOPI9 OBYUCAIOBAABHUX | KOMITKOTEPHUX MPUCTPOIB

Y ubOMy NYHKTi ATUMETbLCS Npo:

P> eTtanu po3BuUTKy 3acobiB peanisauii iH(bopMaLiiHUX NPOLECIB;
P icTopito 3acobiB onpaloBaHHS NOBIAOMIEHD;

P> icTopito po3BUTKY 0BYMCHOBaNIbHOT TEXHIKM B YKpaiHi.
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ETAMU PO3BUTKY 3ACOBIB PEAAI3ALLI
IHOPOPMALINHUX NMPOLECIB

PosBurok JgrogcTBa 6es3locepenHbO OB’ SI3aHUII 3 PO3BUTKOM 3ac00iB
mepeaBaHHS, ONPAIlIOBAHHS Ta 30epiraHHSA IIOBiJOMJIEHDb, V AKOMY MOKHA
BUAIINTH KigbKa eramis (Tabma. 3.9).

Tabruuys 3.

Eranmu po3BUTKY 3ac00iB peaJisamii

iH(opmaniitHuX mMpoiecis

9

Hazea | [lepiod icmopii lNMpuknadu Hociie daHux, 3acobie nepedasaHHs
emany nrodcmea ma onpauyroeaHHs OaHUX
Hocii daHux — rmunHsaHI goweyku, nanipycu, 6epecta, na-
nuui i3 3apybkamu, KapTMHU TOLLO.
Etan Big CTapquaBHix 3§co6u nepe@aegHHﬂ - cmr_Haani BOTHULLA, 6apa6aHHMP|
DYMHUX yacis oin, nepcoHanbHi nocnaHi, ronybuHa nowTa, nepLi no-
33c06iB 00 cepeanHm LITOBI cry6u Ans nepeaaBaHHS AEPXKaBHIX JOKYMEHTIB.
XV cT. B3acobu onpaursaHHs — MO30K i nanbLi MOOUHU, PYYHI
obumcntoBanbHi npunagn (abak, paxiBHWUS, BY3MMKW Ha
MOTY3Li TOLLO)
Hocii daHux — KHWXKW, ra3eTu, XXypHanu, oTonnacTtuHu,
nepdokapTu.
ETan Bin cepenunHu 3acobu nepedasaHHsi — NOLWITOBI CNYyx0OWu.
mMexa- XV cT. 3acobu onpauyrosaHHs — ApyKapcbKi MaLMHKK, poToana-
HIYHMX [0 cepeanHn patu, apudMOMETPY, MALUMHKN ANA 064YNCNEHb, MY3UYHI
3acobis XIX cT. MaLUMHKN (LUapMaHKK, MY3W4Hi CKPUHBbKKW), MPUCTPOI A5s
BiOTBOPEHHS aHiMaLil, TKaubki BepcTatu 3 nporpaMmysaH-
HSM 3 BUKOPUCTaHHSAM nepdookapT
Hocii 0aHux — nnatiBkW, KIHOMMIBKW, MarHiTHi NMiBKN.
ETan Big cepeguHu 3acobu nepedasaHHsi — TenedoH, Tenerpad, pagio, Te-
ernek- XIX cT. netann, TenebavyeHHs.
TPUYHUX 0o 40-x poki Bacobu onpaurosaHHs1 — poHorpadum, enekTpuyHi gpykap-
3acobis XX cT. CbKi MaLUMHKKM, TabynsaTopw, enekTpuyHi apudmMomeTpu 1a
iHLWi oB4YMcnoBanbHi MaWmMHW, MarHiTopoHN, poTanpuUHTK
Hocii 0aHux — mMarHiTHi 1 ONTWUYHI OUCKWN, €NEKTPOHHI Mi-
ETan Bin 40-X pokiB KpOCXemu. , .
enek- XX CT. 3ac<_)6u nepeana_rHHﬂ — TenebayvyeHHs, KOMM'IOTEPHI Me-
TPOHHUX . pexi, 3acobu MOBGINbLHOro 3B’A3KY.
; 00 Halwmx OHIiB :
3acobis 3acobu onpaytosaHH — €NeKTPOHHI KanbKynsaTopu,
Komm’loTepu




() PO3AIN

ICTOPi9 3ACOBIB OMPALIFOBAHHS NMOBIAOMAEHb
-

i ~ Momipkynte
e [lo skoro BuAay iHhopMaLiiHUX NPOLECiB MOXHA 3apaxyBaTh 0buncneHHa? @ [ns
AKMX NoTped NACTBO BUKOPUCTOBYBAro NPUCTPOI OnpautoBaHHS MNOBiAOMMEHb Y AaBHi
Ta cepefHi Bikn? @ 3 9kol0 METO NioAMHA BAOCKOHAME NPUCTPOI ONpaLtoBaHHS NOBi-

JOOMIeHb?

Poarinsmemo merasbHille icTopilo pPO3BUTKY 3aco0iB ompaljoBaHHSA
MOBiOMJIeHb, IPU3HAUEHUX [OJA BUKOHAHHA o0uMciIeHb. llepmiumu 3a-
cobaMu OIIpaIlIOBaHHA YWCJIOBUX MHOBimOMJIEHb Oyam manblli (mMana. 3.49).
IIpo 1e cBimuars, manpukaan, puMcbki nmudppu (I, V, X). ¥V crapomaBHiii
CJIOB’AHCHKIN HyMepaIllil OZMHUIII HA3UBAJINCA <«IIepCTaMMU», TOOTO MaJib-
IAMU, a Has3Ba Mu@PU «D» MOXOAUTH BiJ ciaoBa «II’sACTb» (KHCTH).

Man. 3.49. PaxyHok 3a JOMOMOrOH narnbLiB pyku

3HAUHUM KPOKOM yIepel y PO3BUTKY 3aco0iB OOUMCIIOBAHHS CTAaJIO
CcTBOpeHHA abaxa B V cT. mo H. e. y HaBuiit I'perrii. Ineto Takoro mpucTpoio
TPeKHU B3alO3UUYNUIN Y CTapoJaBHiX BaBUJIOHAH. DBijbIln misHili puMCbKUI
BapiaHT abaka 300pakeHo Ha mMaaoHKY 3.50. Adak — Ie JoIIKa 3 Iapa-
JeJbHUMM JYHKaMU, y AKi BKJagadIu AKich IpegMeTH, HaldacTiime Ka-
minmmi. Big kamiHIiB mimnia HasBa AK IPUCTPOIO AJA 00UMCIEHb — KaJbKY-
aarop (mar. calculus — KaminIi), Tak i mpormecy — KaJabKyJIOBaTH, TOOTO
migpaxoByBaTH.

Man. 3.50. Pumcbkuin abak Man. 3.51. CyaHbnaHb

IToxmiOoui mo abaxa mpucTpoi B IOJaJbIIIOMYy OYJIM CTBOPEHI B PisHUX
Kpainax: Kurai (cyamsmaus) (Man. 3.51), Anonii (copodan), Kopei (mxy-
naH), TypeuuwnHi (kysn0a) — i BuKOpuCcTOBYyBanuca Maike no Kinma XX cr.

Pasom 3 mpocTuMu # JOBOJII POBMOBCIOMKEHUMMU IIPUCTPOAMU TUITY
abaxa mie B llaBwiii I'perrii Ta Pumi BukopucToByBasu pisHOMaHiTHI 00-
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YHUCJIIOBAJbHI HPUCTPOI 3 BUKOPHUCTAHHAM KoJimar i3 3ybmamu. IIpo 1e
CBiIUNTH 3HAXilKa i3 3aTOHYJIOTO aHTUYHOTO CyIHA. Ii HasBanmm «AHTHKI-
TepChbKUI MeXaHi3M» 3a HasBOIO I'PEI[LKOr0 OCTPOBA, 0id AKOTO 3HANIILIN
cynuao B 1902 p. Ane tinbku y apyriit mosoBuHi XX cT. BUeHiI 3MOTJIA 3a
yJIaMKaMMU MeXaHi3My BiIHOBUTHU HOro OYAOBY i BU3HAUNTU NPU3HAUEHHS
(man. 3.52). Creopenuii 3a 100—150 pokiB mo HaImoi epu IPUCTPiii BUKO-
PHCTOBYBaBCsA AK KaJeHAAp, a TAKOMK IJII MEeXaHIYHOTO BU3HAUEHHS II0JIO-
sKeHHsa HeOecHuUX Tia — Conmsa, Micama Tta BimoMux rpexkam miaaHeT — Mep-
Kypia, Benepu, Mapca, IOnitepa, CarypHa, nnd nependbaueHb 3aTeMHEHHSA
Connga ta Micans, mogentoBaHHA opoitu Micamnsa. Mexauism mas 37 3aue-
IJIeHnX OPOH30BUX IllecTepeHb. IIpucTpoi momidHol BMCOKOI CKJIATHOCTI He
oynyBasaucsa y €spomi axx go XIV cr.

Man. 3.52. AHTUKITEPCBKMI MEXaHi3M: doparMeHT 3HaxigKM Ta MOoro KOMMm'rtoTepHa Moaenb

Ha xanp, npucTpoi, momiOHi 70 aHTUKiITEPCHKOTO MexXaHisMy, i HayKo-
Bi 3HaHHsa, MOTPiOHI AJs IX BUTOTOBJIEHHS, OyJaM Ha TPUBAJUHA uvac yTpa-
yeHi. AKTUBHI poOOTH ITOA0 BAOCKOHAJIEHHS OOUYMCJIIOBAJILHUX IIPHCTPOIB
posnouanuca Tinbku B XVII cT. 3 pO3BUTKOM IIPOMMUCJIOBOCTi, TOPriBJIi,
OymiBHUIITBA, BiliCbKOBOI cIpaBu, MOPChKOI HaBiraii.

Y 1642 p. dpaHIYy3bKHUNI MaTeMaTHK, (QisuK, iHKeHep i (dimocod
Baes Ilackans (1623-1662) (man. 3.53) momaB Ha PO3TJIAL KOPOJiBCHKOIL
pagu cBifi MexaHiuHWII OOYMCIIOBAJBHUIN HOPUCTPiii. Y I[bOMY IPUCTPOIL
B. Ilackanp ymepiile BUKOPHUCTAB MeXaHi3M MepeHeceHHs OAWHUIIL B Ha-
CTYIHUU PO3PAM MiJ Yac AOAaBaHHsA. Y IOJAJBIIOMY BiH CTBOPUB KiJbKa
IecATKiB TakuX mpucTpoiB (mas. 3.54). IX BUKOpPHCTOBYBaJIU OJsI BUKO-
HaHHS JOJABaHHS Ta BiZHiMaHHSA YmCeJ.

Man. 3.53. bne3 MNackanb Man. 3.54. ObuncnoBanbHui npuctpin «MackaniHa»




(W POBALN

3romom imei Ilackams Oyaum pPO3BUHYTI Ta BAOCKOHAJIEHi OaraTbma
MaTeMaTHKaMU Ta iHKeHepaMu. 30KpeMa, HiMmernbkuii yueHuit I'oTdpix
Jlenoning (1646-1716) (masn. 3.55) crBOpWMB mepmuii y cBiTi apudmo-
MeTp — MeXaHIUYHuI 00UYMCII0BAJbHUI IPUCTPiil, 110 BUKOHYBaB yCi 40OTH-
pu apudpmeruuni aii (maa. 3.56).

Man. 3.55. FoTdppin JenbHiL Man. 3.56. ApudmomeTp FoTcppina JenbHiua

YnockoHaseHi BapianTu apudmMoMeTpiB PiBHMX KOHCTPYKIINA aKTUB-
HO BUKOPMCTOBYBAJIM BIPOJOBK KIiJIBKOX CTOJIiTh; BOHH OyJM 3aMiHeHi
€JIEKTPOHHUMU KaJbKYJATOPAMU JINIIE Y APYTii mosoBmHiI XX CT.

OpHOUYaCHO 3 YIOCKOHAJIEHHAM apu(pMOMeTpiB yueHi HaMarajucs CTBO-
pUTH OOUYUCJIIOBAJBLHI HNPUCTPOI, AKI 6 MOTJIM aBTOMATUYHO 3IiMCHIOBATHU
00UNC/IeHHs, BUKOHYIOUNM KOMAHAMW 3asfajierifb pPo3po0JIeHOI IIporpamMu
(mas. 3.57). OgHUM 3 IepIIuX ilef0 CTBOPEeHHSA aBTOMATH30BaHOI MAIITUHU
I o0uMCJIeHh BUCJOBUB aHTVIIMCHPKUUA MaTeMaTHUK i KOHCTPYKTOp Hapas
Be66imxk (1791-1871) (man. 3.58). Bium HasBas ii aHAJXITHYHOIO MAIIHHOIO.

Man. 3.57. MawwwuHka gns obuncnens I. I. Mionepa Man. 3.58. Yapn3 be66iax

3a mpoexTom Y. Beb6im:ka amadiTruHa MaluHa Majga 6 Taki cKJamosi
YACTUHMN:
1. «Crkmam» misa 36epiranus uucen (y cydacHiit Tepmimosorii — mam’arTs).
2. «Muaun» Ojd BUKOHAHHS apuMeTHUYHUX ollepalliit Haxm uucaamu (y cy-
yacHill TepMmiHoJOrii — apudMeTHYHNA MPUCTPIiH).
3. Ilpuctpiii, SKMA Kepye IOCJiJOBHICTIO BUKOHAHHSA apuU(PMETUUHUX
omeparniit (y cyduacHiil TepmiHoJoTil — IPUCTPiNi KepPyBaHH).
4. Tlpuctpiii nyis BBeIeHHSA NOUYATKOBUX (BXiTHUX) MaHUX.
5. Ilpucrpili BUBeIeHHA pe3yJbLTaTiB.
IIa oOumcaroBasbHa MamuHa 3a KuUTTA Y. Beb0imyxka Tak i me Oyia
CTBOpEHA.
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Ana JlaBaeiic (1815-1852) (man. 3.59), mouka BigoMoro aHTJIiNiCHKOTO
moera I[»xopm:xa BaiipoHa, mpaifjoBasa pasoMm 3 Be6G0imsxemM HajJ CTBOPEH-
HAM IIPOEKTY aHAJITHYHOI MaIIWHU Ta HMOro peaJisaiiiero. Boma Biepiie
oIrcaja OCHOBHI IPUHIIUIIA PO3POOKU HPOrpaM [Jis 00UMCJIIOBAJIbLHUX Ma-
muH. Ana JlaBieiic cTosa y BUTOKIiB mIporpaMyBaHHs, i Ha ii uecTh HasBa-
HO OJHY i3 cyuacHHX MOB IporpamyBanHs Ada.

Ho ximma XIX cT. mpucTpoi AJiA 00UYUCIeHb Oyau PyYHUMHU abo Mexa-
"HivauMu. I tinpku B Kinmi XIX cr. amepukancbkuil yuenuii I'epman I'oa-
aepit (1860—-1929) sampononyBaB HOBU eJIEKTPOMEXaHIUHUNA IIPUCTPIA —
Tabdyaarop (maa. 3.60).

Man. 3.59. Apa INaeneic Man. 3.60. Tabynatop NepmaHa MNonnepita
Bin 6yB mpusHaueHWH AJIA OMPAIIOBAHHS
Mepdopauis (nat. perforate — MaHUX Tepenucy HaceseHHA. [[aHi Tpo KOH-
npoAipsBioBaTh) — Npobuaka KDPeTHY JIIOAUHY He 3alHCyBaIucs Ha apKy-
OTBOPIB, CYKYMHICTb OTBOPIB. mIi  mamepy, a IIO3HAYaJWCSa OTBOpPaMU

y CTPOTrO BUBHAUYEHUX MiCI[AX II€PCOHAJIBHOI
Kaptu — nepdorapru (man. 3.61).
3acuosana I'omnepitom y 1896 p. ¢dipma 3 MacoBoro BUIYCKY Ta0yJs-
TOPiB, 3a3HABINMN HU3KM peopraHisaiiii i saMiHm BIacHuUKiB, 3 14 Jgi0TOTO
1924 p. crana masuBatuch IBM Corporation. Crorogui — 1e omguH 3 oc-
HOBHUX BUPOOHUKIB MOTY:KHUX KOMII IOTEPiB.
Ho cepenmuau XX cT. po3poObasdancsa PisHOMAHITHI KOHCTPYKIII mexa-
HIYHIX i eJIeKTpOMeXaHiuHMX O0UYMC/IIOBAJILHUX IIPUCTPOIB. BoHU masaiu
3MOT'Yy 3HAUHO MPUIIBUAIINATH IPOIEC O0UNCICHH.
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Man. 3.61. MNepdokapTa, WO BUKOPUCTOBYBanacs nig vac
nepenucy HaceneHHs B HimevunHi B 1910 poui




(W) PO3OIN

Y kimmi 30-x i B 40-x porkax XX cT. y4eHi Ta KOH-
CTPYKTOPHU PiBHUX KPaiH CTBOPUJIU AKICHO HOBI 00UMCJIIIO-
BaJbHI MaIMHU, y AKUX 3a3BUYAll BUKOPHCTOBYBAJIMCS
enexTpuuHi npucrpoi. Tak, y Himeuunni B 1941 p. Kon-
pax Ilyse (1910-1995) (man. 3.62) cTBOpuB IepIry o6-
YHCJIIOBAJIbHY MAIIIMHY HA eJIeKTPOMEeXaHIiuHUX peJie, Ky
Has3BaB Z3. VY Hili BUKOPHUCTOBYBAJIOCA IBiliIKOBE KOJIyBaH-
Ha. Y 1950 p. BiH CTBOPUB €JEeKTPOHHUII KOMII IOTED —

Man. 3.62. 74, axuii cTaB MEpPIIUM KOMEPIiHHUM IPOAYKTOM i OYB

K. Llyse npoganuii ®demepaJbHOMY TeXHOJOTIiUHOMY iHCTUTYTY

B IMropuxy (IIIBeiiiapis).

Y 1941 p. y CIITA d:xom Bimcent AtamacoB (1903-1995) pasom 3i
cBoim acucreHToM Kiaidopmom Beppi (1918-1963) cTBopuB mepiry odoumc-
JIOBAJIbHY MAIIMHY HA €JeKTPOHHUX JIaMIIaX 3 BUKOPUCTAHHAM IBilKOBO-
ro konyBanHa — ABC (auru. Atanasoff Berry Computer).

Y 1944 p. y CIIA Tomapa Eiiken (1900-1973) ma samoBaenus IBM
cTBOpUB obOumcamBanbHy wmamuay Mark-1 Ha eleKTpoMarHiTHUX peJe
3 aBTOMATUYHUM KEePYBaHHSAM MHOCJiJTOBHICTIO omeparrii.

Is cepenpuuu 40-x pokiB XX cT. POBNOUMHAETHCS €pa eJIeKTPOHHUX 00-
yucaoBadbaux MamuH (EOM). I3 mporo uacy OpUHHATO POITIALATH SAK
cunouimu tepminu EOM Ta komm’rorep.

Y 1943-1944 pp. B yMoBax ILJIKOBUTOI TaemMHOCTi BueHi Besan-
Koi Bpuranii cTBOpuMIM eJIeKTPOHHY obuucaoBaabHy MaruHy Colossus
(man. 3.63), mpusHaueHy AJA OeIMU@PYBaHHS pamiorpaM HAIUCTCHKOIL
Himeuunmnn. Bix immmx mammme TOro uvacy ii BiApisHSJIO Te, IO mporpa-
Ma, 3a AKOI0 BOHA IIpallioBajia, 36epirajmaca B maMm’saTi camMol MAaIlIUHU,
Ha iHIIMX MaIIMHAX BBOAWJIN II0 Yep3i KOMAaHAW i3 30BHIIIHIX HPHCTPO-
iB. Po3poOKy 3milicHmia rpyna aHIIIACbKUX YUYEHUX IIiJi KePiBHUIITBOM
M. Heromena (1897-1984) ra imxenepa T. @aayepca (1905-1998), 3 ypa-
XYBaHHAM MaTeMaTHUUHUX IIiAXONiB A0 meimu(pyBaHHS AAaHUX, AKi 3ampo-
MOHYBaB BU3HAUYHUI aHTJilichbKuil MaTeMaTuk AmgaH Tropinr (1912-1954).

Man. 3.63. EOM Colossus
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YV 1943-1946 pp. y CIIA dsxom Mormxi (1907-1980) ta IIpecmep
Exkepr (1919-1995) crBopunu ENIAC (aura. Electronic Numerical
Integrator and Calculator — eleKTpoHHHUII IUMpPOBUIl iHTerpatop i 06-
YUCJI0OBAY) — €JEKTPOHHY oOuucaoBaabHy MamuHy (EOM), mo micrmia
18 000 exexTpoHHHUX Jamn, Baxkuiaa 30 TOHH i BUKOHyBajga II’ATh TUCIY
omepariii 3a cekyuay (maJ. 3.64). Ilicisa 3aBepilieHHs I[HOTO IPOEKTY BOHU
Bigpasy mouanu poOOTy HaA HOBUM KOMII'IOTEPOM HA 3aMOBJIEHHS Biii-
coxoBoro BimomcTBa CIIIA — EDVAC (aurn. Electronic Discrete Variable
Automatic Computer — eNeKTPOHHUU OUCKPETHO 3MiHHUII aBTOMaTUY-
HU# obuumcioBad). Jlo po3pobKu OyJIO0 3aIyUYeHO BilOMOTO aMepUKAHCHKO-
ro marematuka [:xona ¢ou Heiimana (1903-1957), axkuit cdhopmysoBaB
OCHOBHI IPUHIIUNIN IIOOYIOBU YHiBepcaJbHOI O0UMCIIOBAJILHOI MAIITUHU.
HesBaxarouu Ha Te, 1110 KOHCTPYKI[iI0 KOMII IOTe€pPa Ta T'OJIOBHI IPUHITUIIN
ioro mooymoBu pospoduau II. Exxept i I:x. Moxkiai, a k. ¢pou Heliman
JUIIe y3araJbHUB IIi IIOJOKEHHS, YCbOMY CBiTOBI NPUHIIUIIN TOOYIOBU
KOMII'I0Tepa cTaju BimoMi Ak «npunyunu ¢on Helimana».

Man. 3.64. ObuucnioanbHa mawnHa ENIAC

IITUpPOKOro PO3MOBCIOMKEHHSA KOMII'IOTEPU OTPUMAJU MicJs II0ABU
BEeJINKOI KiJBKOCTI MOPiBHAHO [OeIIeBHUX OOUMCJJIIOBAJbHUX MAIIIHUH — Tak
3BaHux MiHi-EOM, aKi B momaibIllloOMy CTajii Ha3WBATUCSA II€PCOHAJIbLHI-
Mz KoMmir'rorepaMu. Ilepiri 3 HMX IpogaBajanCh y BUIVIALL €JI€KTPOHHUX
KOHCTPYKTOPiB, 3 AeTajell IKMX KOPUCTYBAaUY Mir caMOCTiiiHO 3i0paTu cBii
KOMII'I0TeP, BUKOPUCTABIIIN TeJIeBi3op K MoHiTOp. IlepmuMu mepcoHasb-
HUMH CTAJXd KOMII IOTepH, Po3podieHi dipmamm:

e MITS (aura. Micro Instrumentation and Telemetry Systems — cu-
cTeMU MiKpoiHCTpyMeHTiB i Tememetpii) — womm’iorep Altair 8800
(1975 p., maxa. 3.65);

o Apple Computer Company — xomu’rorep Apple I (1976 p., maiu. 3.66);

e IBM - xkowmm’torep IBM PC (1981 p., max. 3.67).
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Man. 3.65. Altair 8800 Man. 3.66. Apple | Man. 3.67. IBM PC

H_II/IpOKe PO3INOBCIOMKEHHA II€PCOHAJIBHUX KOMH’IOTepiB 3HAYHO PO3-

IMIXPUJIO0 KOJIO 3aJad, AKi po3B’A3y0TheA 3 BuKopuctanuaM EOM.

HerasibHille icTOPif0o PO3BUTKY OOUYMCJIIOBAJBLHOI TEXHIKM MOKHA pPO3-

TJISTHYTHU 3a XpoHoJIOoTiuHOI0 Tabaurtieio (Jodamox 2).

ICTOPIS PO3BUTKY OBYUCAKOBAABHOI TEXHIKU B YKPATHI

Mpuraaainte
e Konu Ha TepuTopii YKpaiHM CTBOpMNM MepLly eneKTPOHHO-064YMcrnoBanbHy Ma-

WKHY? AKy Ha3By BOHa Mana? ® HasBiTb y4eHux, siki 3pobunu cyTTEBMI BHECOK Y pO3-
BMTOK KOMM'IOTEPHOI ranysi B YKpaiHi.

¥V 1951 p. B Kueri nig kepiBauireom Cepria OgsekciitoBuua JleGemeBa

(1902-1974) 6yno BBemeHo B mito yHiBepcambuy EOM 3 mporpamoro, IIo
3bepiramaca B mam’ati, — MEOM (Mana Enexkmponuna O6uucarosanvHa
Mawuna). Ile 6yna nepiia EOM y Pagaucekomy Corosi. Borma mama Taki
3HAUEHHS BJIACTUBOCTEM:

JloreuniBHa IOurenko (1919-2001) (man. 3.68).

OPOAOB:KeHO B IHCTHUTYTI KibepHETHKM, AKUI OUYOJIUB
BumaTHuii yueHuit Biktop Muxaimaosuu I[aymkos
(1923-1982). Ilig itoro KepiBHUIITBOM:
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3arajibHa KiJIbKiCTh €JeKTPOHHUX JaMIl — npubausno 6000;
crucTeMa KOAyBaHHS JTaHUX — 08iilkK08a;

KinbKicTh pospaAniB — 16 6imis 08 KOOY8aHHS
yucaa u 00un — 018 Kodysanns 3naxa (+/-);
€MHICTh TpUCTpPoo mam’ATi — 31 uucno i 63 ko-
Manou;

mwBUAKOAiA — npubausno 3000 onepauiii 3a xeu-
AUHY.

Ilepmri mporpamu masa 1miei EOM ckaana KaTtepuna

Y KueBi po3poOKy 00UMCIIOBAJIBLHUX MAaIIUH O0yJI0

3aBepireno po3podoky EOM «Kuis» (1959 p., Ges- Marn. 3.68.
mocepenui pospoonuku B. B. 'memenko, JI. M. [a- K. . FOweHko
mieBchbkuii, K. JI. IOmenko);

cTBOpeHO cepio yHiBepcambHux EOM «duinmpo» (1961 p., rosoBHHMI
KoHCcTpyKTOp B. M. Ma/InHOBCHKMIT);

crBopeno EOM nisa imkenepHux pospaxyHKiB «IIpominb» (1963 p.,
KepiBHUK po3pobxu B. M. 'mymikos);

poapobierno cepito EOM nnsa im:xkenepHux pospaxyukis MIP (MawuHa
Oas inxHcenepHux pospaxyrnikie, 1960-ti poxn);

cTtBopeno miaui pag EOM pnsa BificbKOBUX ITijeii.
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3a BM3HAYHI HOCATHEHHSA B PO3BUTKY iH(Gopmatuku B 1996 p. Mix-
Haponaue Komir'forepHe ToBapucTBo (IEEE Computer Society) maropoauio
B. M. I'mymikoBa megannaio « Komm’'trorepuuii mionep» (maia. 3.69).

Digital Automation of
Computer Architecture

Man. 3.69. JlnuboBuii i 3BopoTHUIA 6okn megani B. M. Mmywwkosa
«Komn’roTepHui nioHep»

Baromuii BHECOK Yy PO3BUTOK KOMII'IO-
TepHOI TeXHIKU IJis paKeTHOI rajsysi 3poou-
JU KOJIEKTHUBU HAYKOBO-BHUPOOHUUMX 00’ €n-
HaHb, KOHCTPYKTOPCHLKUX OIOpPO 3 pisHUX
mict Yxpainu. Tak, y CiBepcbKOIOHEILKO-
my HBO «IMmyibc» BUPOOJISINCS €JIeKTPOH-
Hi oOumciIroBaJIbHI MAINIWHU OJIA CHUCTEM aB-
TOMAaTHU30BaHOTO KePyBaHHS BUPOOHUIITBOM
M6000—M7000, xmaasimui EOM «Ickpa»,
3aco0u I aBTOMATHUYHOTO KepyBaHHs 0Oa-
JiCTUYHUMU paKeTaMMu.

Y Kuiscekomy HBO «Kpucraa» 0yJio
CIIPOEKTOBAHO, a B M. CBiTJIOBOACHLKY BUPOO-
JIEHO IIePIlli B KOJUIMTHBOMY PamaHCBKOMY
Coro3i Ta €Bpomi MiKPOKaAIbBKYJIATOPU
«Enexrponika» (maiu. 3.70).

Y 70-90-ti poku XX cr. XapKiBcbKe
HBO «Xaprpou» i KwuiBchbKuii pamiosaBoj
pos3pobasaau i BuroroBiaaaum EOM mas pa-
KeTHO-KOCMIUHMX KOMILJIEKCIiB.

Byso pospobaeno i mamaromxeno (Kuis-
CbKWII HaYKOBO-HOCJHIOTHUUA 1IHCTUTYT pPamio-
enekTpoHiku Ta KuiBcbkuii 3aBopn «Bype-
BicHUK», 70—80-Ti poxu XX cT.) cepifiumit
unnyck EOM «Kapat» nasa KepyBaHHSA KO-
pabyisaMu Ta IIiABOZHUMU YOBHAMU.

Y 1975 p. B ImcruTyTri KibGepHeTHMKU
AH YPCP nin xepiBuurnireom M. M. Awmo-
coBa O0yB cmpoekToBaumit mepmuii y CPCP
aBTOHOMHUI TpaHcrmopTHHuil podor «TAIP»
(man. 3.71), axuii Mir pyxaTucsa y IPUPO/I-
HOMY CEepemOBUIIli, OMUHAIOUN IEePEIIOHH.

MioHep (aHrn. pioneer —
nepLUMN NoceneHeLb,
[OCNigHWK, NepLUOBIAKpUBaY) —
NOAMHA, Sika NepLUOKD Topye
CTEXKY B HOBI ranyasi
OiSNbHOCTI.

Man. 3.70. MikpokanbKkynatop
«EnekTpoHika»

Man. 3.71. KoHcTpyKkTOpM Hana-
rogpxytote pobota «TAIP»
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VYueni Ta im:xeHepu YKpainu mporsarom 60—80-x po-
KiB XX cT. po3pobusau 6arato KOMII IOTEPiB A PisHO-
MaHITHUX pakeTHUX KoMILIeKciB. Tak, aisa HaibiabInol
y cBiTi 6amictuunoi paxkeru P-36M2 («Carana») BupoO-
HuntBa JuinponerpoBcbkoro HBO «IliBmenuuit marm-
HOOYIiBHUU 3aBOa» cheriamicramu XapkiBcbkoro HBO
«Emexrponpuinan» i BO «KuiBchKuil pagiosaBom» CTBO-
pero EOM, saka sabesmeuyBajia KepyBaHHS il 3aIlyCKOM
i mosborom (maJji. 3.72).

Man. 3.72. Myck
paketn P-36M2

w., Mpautoemo 3 koMmm’roTepom

" BaBgaHHS Ta AITOPUTMH iX BUKOHAHHS BU 3MOJKETe 3HA-
Tu 3a agpecoio hittps://cuttly/Je2¢SvVA abo QR-romom.

HanBakAuMBiLLE B LLbOMY MYHKTi

=44 Tlepwi npucTpoi Ans npoBeaeHHs obuncrneHb 6ynm CTBOPEHi NIOANHOLO Kiflbka TUCAYO-
niTb TOMy. BuginsoTb Kinbka eTanis po3suTky 3acobiB peanisalii iHdopmauinHMx NpoLecis:
eTan pyyHux 3acobiB, eTan MexaHi4yHux 3acobiB, eTan enekTpuyHMx 3acobiB i eTan enek-
TPOHHUX 3acobiB.

13 cepeamHm 40-x pokiB XX CT. pO3noYMHAETLCA epa eNneKTPOHHUX obyucnoBarb-
HuX mMawwuH (EOM). I3 LbOro yacy NpUHATO po3rnsaaTy K CMHOHIMKM TepmiHn EOM Ta
Kommn’roTep.

Baromuii BHECOK Yy pO3BMTOK 0B4MCnoBanbHOI TexHiku 3pobunu b. Mackane, I. Jlen6-
Hiu, Y. Bebbigpx, A. Naenewc, . Tonnepit. MNepLwi enekTpoHHI ob4ncnioBanbHi MalMHK
6ynu cteopeHi B 40-50-x pokax XX ct.: K. Llyse (Z4), [. AtaHacosum i K. Beppi (ABC),
. EnkeHom (Mark-1), rpynoto aHrninceknx ydeHmx (Colossus), k. Mokni Ta . Ekkeptom
(ENIAC), KonekT“BOM pafsiHCbKMX y4eHux nig kepisHuuteom C. Jlebenesa (MICM).

B YkpaiHi po3pobneHo nepuwi B PagsHcbkomy Cotosi komm’totepu. o po3pobkn EOM
ONS pi3HUX rany3en eKOHOMIKM Ta AN KepyBaHHS BiICBKOBOK TEXHIKOIO Oynu 3any4yeHi ae-
CATKM NigNPUEMCTB i OpraHisauin 3 pisHMX KyToukiB YkpaiHu. MMpoBigHO opraHisauieto ctaB
IHcTUTYT KiBepHeTukn Akagemii Hayk YkpaiHu nig kepiBHMUTBOM B. [MyLukoBa.

&% Aante BIANOBIAI HO 3ANUTAHHS

7 £ 1. ki eranu po3BUTKY iHGOPMAI[iTHUX TEXHOJOTiN BU 3HAETE?
2. §ki Hocil JaHMX BUKOPHUCTOBYBAJIMCH HA KOKHOMY 3 €TAIliB PO3BUT-
Ky IT?

3. fIx smimioBamucsa 3acobu oIpalfloBaHHS IIOBiZOMJIEHL HA PisHUX
eTamnax pPo3BUTKY iH(MOPMAIiAHNX TEXHOJIOTii?

4. Y yomy sacayra B. Ilackansa B poO3BUTKY IPUCTPOIB [Js IPOBEIEH-
Hs o0uncIeHb?

5. Uum BigpisuaBca apudmomerp [I'. Jleiibuima Big npucTporo
B. ITacramna?

6. fAxi mepiri mepcoHanbHi Komir'torepu Bu 3Haete? Koy BoHHM Oyiin
CTBOpEHi?
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o O6roeopitb i 3p06iTb BUCHOBKM

I 1. SIki ckiamoBi yHiBepcalIbHOI MAIIMHU JIJIS 06UNCIEHb, 10 3aIIPOIIOo-
myBaB Y. Be66imx? Illo cmimbaoro B mammuu Y. Be66imka Ta cydyacHOTO
KoM’ orepa?

2. YuM xapaKTepusyBaBCS IEePiof CTBOPEHHS MEPIINX eJeKTPOHHUX
obumcaoBasbHux MamuH (40-50 pp. XX cr.)? o, mHa Bamy OymKYy,
CIIPUAJIO IMOABI IMUX MAITUH?

3. K pPo3BUTOK KOMII'IOTepPHOI TexHiKM B YKpaiumi OyB moB’sa3amuii
3 ii mpoMuCI0BUM ITOTEeHITiagom ?

*. BUKOHOMNTE 30BACHHS

@! 1. ITizroTryiiTe XpOHOJIOTIUHY CXeMy PO3BUTKY KOMII IOTEpPiB, MOUYMHA-
foun i3 cepenpuau XX cr. g0 Kinmg XX cr. BukopucraiitTe 1ad IILOTO TEK-
CTOBUII IpoIlecop. 30epexkiTh TEKCTOBUI JOKYMEHT y Ballliii mamii y Qaii-
Ji 3 imenem 3aBmanHa 3.5.1.

() 2. 3HangiTe B iHTepHeTi abo APYKOBAaHHX pecypcax BiJoMocTi IIpo
i HepIri eleKTPoHHI obumcaioBaiabHi MamuHM. CTBOPITH ¥ TEKCTOBOMY
IpoIlecopi MOPiBHANBLHY TAOJIUITIO Ta 3alOBHITH ii.

3HayeHHs1 enacmueocmet EOM

24 Colossus ABC

Bnacmueocmi

Po3po6Hukm

[aTta cTBOpeHHSA

KpaiHa

BukopucTaHHA nporpamHoro
cnocoby kepyBaHHS

BukopuctaHHsa OBiiKOBOTO
KOAyBaHHSA

36epiraHHa nporpamu B nam’aTi

30epeKiTh TEKCTOBUI MAOKYMEHT y Balliil mammi y ¢aiiai 3 iMeHeMm
3aBgaHHA 3.5.2.

(1 3. IlopiBHsAlTe 3HAUEHHA OCHOBHUX BJIACTHUBOCTEI IEPIIUX €JeKTPOH-

i HUX oOumcamoBaibHuX MarmumH: amepukaHcbkoi ENIAC i crBopemoi
B Ykpaiui MOCM. CTBOPiTE Yy TEKCTOBOMY IPOIIECOPi IMOPiBHAJLHY TabJIN-
ITI0 Ta 3aIOBHITH ii. 30eperkiTh TeKCTOBUY JOKYMEHT Y BaIlliil marmiii y daii-
Ji 3 imeHem 3aBmaHHa 3.5.3.

4. TligroryiiTe BieomOBiIOMJ/IEHHS IIPO PO3POOKY YKpPaiHCBKMMU BUe-
pumMu EOM n1a KepyBamHsS aTOMHMMM Kpurojamamu. 30eperkiTh Bimeo
y Bamii mani y gaiii 3 imeHem 3aBmanua 3.5.4.avi.

5. IligroryiiTe mMOBiLOMJIEHHS IIPO OCOOJMBOCTI BUKOPUCTAHHS IIporpa-
MyBaHHS B IepIINX KOMII'I0TepaxX, CTBOpPeHUX B YKpaiumi. Buxopucraiite
B moBimomieHHi indopmaiiizo mpo K. IOmenko (Hampukianm, 3a TOCHUJIAH-
HaAM htips://dou.ua/lenta/interviews/about-kateryna-yushchenko/). 30e-
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PeKiTh MOBiZOMJIEHHS B TEKCTOBOMY NOKYMEHTi y BaIriil mammi y datii
3 iMmeHeM 3aBHaHHA 3.5.5.

6. IligroryiiTe mMOBiOMJIEHHS IIPO IEPIIi HepcoHANbHI KoMm’'ioTepu,

110 cTBOpioBasincsaA B YKpaimi y 80-ti poxku XX cT., HAIPUKJIAL KOMII I0-
Tepu «Heiipou», «Ilomyk», «CM 1810», «Oximmik-C», «YMIIK-P32»,
«JIuK», «IIK-01» «JIpBiB». 30epe:KiTh mMOBifOMJIEHHSA B TEKCTOBOMY JOKY-
MeHTi y Bammiii manmi y ¢aiai 3 imenem 3aBmaHHA 3.5.6.

o ®

foTyeMOCb AO BUBYEHHSI HOBOFO MATEPICAY

1. IIlo Taxke Komn’romepHa npozpama?

2. fIxi 3acobm BUKOPHCTOBYIOTH AJIS CTBOPEHHS KOMI IOTePHHX IIPO-
rpam?

3. fAKy MoBy mporpaMmyBaHHs BU BuUBUAIU? Y SKOMY CEPEIOBHUIIL IIpa-
mooBaan? K CTBOPUTH Ta BUKOHATH IIPOEKT MOBOIO MPOrpaMyBaHHsA?

OLUiHiTb CBOi 3HOHHS TO BMiHHS
Ouyinimos c80i HaguaabHi JocAzHeHHA 3 po3diny «AmapaTtHe 3abe3me-

YeHHA MEePCOHAJBFHOTO KOMII'I0Tepa» (nouamrkosuil, cepedniit, docmamuiil,
BUCOKUIL piBeHb ).

2

A mMoxXy HasBaTu Npodecii Ta ranysi, y AKMX BUKOPUCTOBYHOTECS LIMAIPOBI TEXHOIOTI.
A Moxy aprymeHTyBaTn Jo6ip KOMM'IOTEPIB NS PO3B’A3yBaHHA 3a4ad 3 Pi3HUX ranysen.
A posyMmito, ski eTany po3BUTKY 3acobiB onpautoBaHHS, nepeaaBaHHsA Ta 3bepiraHHs
AaHUX NPOWLLMO MOACTBO Ta SAKWIA BNNUB Ha OCBITY, BUPOOHMLTBO, CYCNiNbCTBO, Kyrb-
TYpY MaB iX PO3BUTOK.

A Moy HasBaTu NpuKNagam NPUCTPOIB, WO BUKOPUCTOBYBASMCS Ha Pi3HNX eTanax icTo-
PUYHMX 3MiH iHCpOpMaLiHNX TEXHOIOTIN.

A nepiognyHo LUikaBNOCA HOBMMMK KOMM'IOTEPHUMU MPUCTPOSMU, 3HAYEHHSMMU iX
BMAaCTMBOCTEN, IX HOBMMU (DYHKLiSIMMU.

A moxy obrpyHTyBaTV BMGip anapaTHOro Yn NporpaMHoOro 3acoby Ans po3B’sA3yBaHHSA
NeBHOI 3aJadi.

A BMmito gobupaTt KOMMNOHEHTU KOMIMIOTEPHOI CUCTEMWU ANA 3agaHoi 3ajadi, BMKO-
pUCTOBYIOYM PO3p0obeHi KpuTepil.

A Bmito obrpaTtun, NoeaHYBaTK Ta HaNaLTOBYBATU NPOrpamHi Ta TEXHIYHI 3acobu Bigno-
BiOHO [0 NOTpeb, xapakTepucTuk / napaMeTpiB 3agadi Ta HassBHUX OOMEXEHb.

£ BMKOPUCTOBYIO CTaHAAPTHI 3aco6u AiarHOCTUKN ANS BUSIBNEHHS JyKepena anapaTtHol
i/abo nporpamHoi npobnemn KOMM'toTEPHOI CUCTEMM.

IToemopimv moil mamepian, AKuil 8u 3HaAeme HedoCMamHbO.

MNpaktnyHa po6oTta N2 3.
«AOBIP CKAOAOBUX NEPCOHAABHOIO KOMM’ IOTEPA 3AAEXKHO BiA MOro
MPU3HAYEHHS»

¥YBara! IIid0 yac pobomu 3 komn’romepom dompumyiimecs 8umoz o6esne-

KU HummeodisibHOCmi ma caHimapHOo-2iziEeHIYHUX HOPM.

1.
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HobepiTs KoHGDIrypallito KOMII'IOTepiB AJA Jiomeidl pisHUX Impodeciii
i pisHHX cep 3acTOCyBaAHHSI:
MUCbMEHHUK — IIPAIlIOE Y CBOEMY KabiHeTi, BUKOPUCTOBYE KOMI IO-
Tep OJsS CTBOPEHHS IIPO30BUX TBOPiB, MOIIYKY BigomMocTei, o
HAACUJAHHA I OTPUMAHHSA €JIeKTPOHHUX JINCTIB TOIIO;
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CTYIEeHT — BUKOPKCTOBYE KOMII'IOTep IJIs BUKOHAHHSA HaBUAJbHUX 3a-
BIaHb 3 T'yMaHiTapHUX AUCIIUILIIH, a TAKOXK MJIs CTBOPEHHS BJIACHOI
¢oHOTEKH, CTBOPEHHA Ta pelaryBaHHS HaBUYAJIbHUX BimeodiabMiB;
KOPECHOHJEeHT iHTepPHEeT-BUJAHHS — BUKOPHCTOBYE KOMII IOTED IJII
HaIIMCAaHHA Ta CBOEYACHOTO HAaACWUJIAHHA B PeJaKIlil0 IIOBiOMJIEHb
3 HOBUHAMM IIiJ] Yac BiApAI:KeHb y PisHi UacTUHU CBIiTY.
2. CTBOpPiTh Y TEKCTOBOMY IIPOIIECOPi JOKYMEHT 3 TaOJ/IMITeI0 3HAUEHD BJIACTH-
BOCTeH KOMII’ I0TepiB. SalOBHIThH ITI0 TAOJIHITIO Ji0OpaHNMU 3HAUCHHSIMMH.

3HavyeHHs1 enacmueocmi Osisi Komn’romepa

Bnacmueicmb
nucbMeHHUKa | cmydeHma | KopecrnoHOeHma

Twvn komn’toTepa

Mogenb npouecopa

TakToBa 4acToTa npouecopa, Ty

O6car onepatusHoi nam’aTi, ['b

E€MHicTb BOyLOBaHOro NpUCTPOIO
30BHIiLUHbOI naM’aTi, b

MowiTop

[iaroHanb moHiTOpa, drotmu

Po3apinbHicTb

Yac peakuii, mc

OpieHToBHa UiHa, 2pH

3. ¥ npbomy camomy (aiisi o6r'pyHTyIHTe Ball Bubip KoHbirypaiii KoM’ 1o-
Tepis.

4. JloxyMeHT 3 TAOJUIlEI0 Ta OOI'PYHTYBaHHAM 30eperkiTh y Ballliii mamiri
y (aiiai 3 imenem mpakTuuHa 3.docx i HAmIMIITL HA €JI€KTPOHHY IIOIII-
Ty BUNTEJSI / BUNTEIbKIU.



AJIFOPUTMM O
TA IIPOTPAMM %

OMy po3A4ini B OTPMMaETe HOBI, a TAKOX NOrnNMouTe Ta po3WmnpUTe CBOI
HHS ¥ YAOCKOHanuTe HaBM4YKM 3 TaKUX TEM:

Tanu po3B'A3yBaHHSA 3a4ay 3 BMKOPWUCTAHHAM anropuTMiB i MPOEKTIB, CTBOpe-
HV/X MOBOIO MpOrpaMyBaHHs;

€rleMEHTN KEPYBaHHSA KHOMKW, Hanucwu, Nons, npanopui, nepemukadi, ix Bna-
CTMBOCTI, MoAii, WO MOXyTb BiabyBaTtucs 3 HUMM, iX BUKOPUCTAHHA Y MPOEKTAX;

ECTaHOBJ'IeHHH Ta 3MiHEHHS1 3Ha4YeHb BMACTVBOCTEWN €NeMEHTIB KepyBaHHS Mig
aC BMKOHAHHS MPOEKTY;

NiHIVHI anropuTMn Ta MPOEKTY;

JIOTiYHI BEMWYMHW, NOTiYHI BUpas3wn, MOrivHi onepauii: 3anepeyeHHs!, KOH'FOHKLd,
O3’ OHKLIS;

anropuTMn Ta MPOEKTU 3 PO3rany>XeHHAMU;

anropuTMn Ta MPOEKTM i3 LMKnamu;

anropuTMn Ta NPOEKTU 3 po3rasy>XeHHAMU Ta LuMKIramu,

BMKOPUCTAHHS MPOEKTIB ANS NPOBEAEHHSA KOMMIOTEPHUX EKCMEePUMEHTIB. ‘

o rosgIn

vV VvV V Vi

VY migpyuyHumKYy 1e#l po3ais BUKJIaJLEeHO 3 BUKOPUCTAHHAM MOBHU ITpOrpa-
myBamasa Python i cepemoBuinia cTBOpeHHS Ta pemaryBaHHs IIPOEKTIB
IDLE.

TexcT 1[Oro PO3MiJY 3 BUKOPUCTAHHSIM MOBHU IIPOrpaMy- E!"- |E
Baumasa Object Pascal i cepenoBuiria cTBOpeHHsI Ta pegaryBaHHSI
npoekTiB Lazarus posmimieno 3a mocuyiauuAM htips://cutt.ly/
ceLIHV2G abo QR-KomoM. E

4.1. ETANN PO3B’A3YBAHHS 3AAAY 3 BUKOPUCTAHHAM AATOPUTMIB
| MPOEKTIB
Y ubOMY NYHKTi ATUMETLCS NpPO:

P> eTtanu po3B'sidyBaHHS 3a4ad 3 BUKOPUCTaHHSAM anropuTMIB i MPOEKTIB, CTBOpe-
HUX MOBOI NPOrpaMyBaHHSA Ha OCHOBI CKNageHWX anropuTMiB;

» TecToBi Habopu OaHuX;
P> BMOM NOMWUIOK Mid Yac BUKOHaHHS MPOEKTY;
>

TEeCTYBaHHSI MPOEKTIB, HanNarog)XeHHs NpPOEKTIB, NPOBEAEHHS KOMM IOTEPHUX eKC-
NEPUMEHTIB.

ETAMU PO3B’93YBAHHS 3AAAY 3 BUKOPUCTAHHAM AATOPUTMIB
| MPOEKTIB MOBOIO NMPOTPAMYBAHH$S, CTBOPEHUX HA OCHOBI
CKAAAEHUX AATOPUTMIB

Mpuraaante

$8 ® Aki BM 3HaeTe eTanu poboTy Hagd MPOEKTOM, LLO CTBOPHOETHCS MOBOK Mporpamy-
BaHHs? @ Lllo Take mModesib 06°ekma? [ns 4voro ii CTBOpIOOTL? @ AKi BUAM Mogenen Bu
3HaeTe? Yum xapakTepHa matemaTnyHa moaenbs?

104



Y momepemHix KJjacax BU BiKe PO3B’A3yBaJM pisHOMAaHiTHI 3amaui,
CTBOPIOIOUHN AJTOPUTMU Ta IPOEKTU MOBOIO IIPOTPAMYBaHHS Ha OCHOBi ITUX
aJITOPUTMIB.
PoarissHemo perasbHiIe, 3 SKUX erTa-
miB Mae cKJaJaTHUCA PO3B’A3yBaHHA 3amau
Ha 00YMCJIEeHHA 3 BUKOPUCTAHHIM AaJTOPUT- I
MiB i OPOEKTIB MOBOIO IIpOrpaMyBaHHS Ha
OCHOBI ITMX aJrOPUTMIiB. —
Eran 1. YBasXKHO HpouMTATH YMOBY 3a-
maui, mpoaHajidyBaTH il Ta CTBOPUTH MaTe-
MaTHYHY MOmesb 3amaui. TodTo BUSHAUMTH:
1. dAxi gami € Bxigaumn?
2. {xi mani OyayTh KiHIIEBUMU Pe3yJihb-
TaTamMu?

3. dopmynam, BUKOPUCTOBYHOUH AKi
MOJKHA OTpHUMATH 3HAUEHHSA KiHIle-
BUX pe3yJIbTaTiB.

Eran 2. CrBoputu ajnroputMm po3B’sa3yBaHHA 3amaui. Hailiuacrime aj-
TOPUTM IIOZAIOTh Yy BUIJIALL OJOK-cXeMu. AJjie BUKOPHUCTOBYIOTH M iHIImi
CcIIocO0M MOJaHHsA aJTOPUTMY, 30KpeMa CJIOBeCHUU ab0 KoMOiHOBaHUIA.

Eran 3. CrBopuTu KOMII'IOTePHUH HPOEKT MOBOIO IIPOrpaMyBaHHSI,

Y AKOMY BUKOPUCTOBYETHCSA CTBOPEHUI AJITOPUTM.

Eran 4. 3anycTuTu IpoeKT Ha BUKOHAHHSA IJII KiJIbKOX JOBIILHUX Ha-
0opiB 3HAUeHb BXiHUX JaHUX, 1100 IIEePEeBipUTH, UM BUAAE BiH 3HAUEHHS
KiHIIeBUX pe3yJbTaTiB. SIKIMO BUKOHAHHSA MHPOEKTY IIEPEPUBAETHCS, TO Ie
O3HAUae, IO IIPOEKT MICTUTH CMHTAKCHYHI MOMMJIKH. Y TaKOMYy pasi Io-
TPiOHO iX BUOPABUTHU i 3HOBY 3aIYCTUTU IIPOEKT HA BUKOHAHHS.

Eran 5. SanycTuTu OpOoeKT HAa BUKOHAHHSA IJId TaKUX HaOOpPiB 3HAUEHB
BXiTHUX MaHUX, 1100 MOKHAa OyjI0 O 3HAWTU 3HAUEHHS KiHIeBUX pesyJjbTa-
TiB 663 BUKOHAHHS IIPOEKTY i MOPIiBHATHU iX 3 THMU 3HAUEHHAMU KiHIIEBUX
pe3yabTaTiB, AKi BUJae KOMII' IOTE€P V pPe3yJabTaTi BUKOHAHHS ITPOEKTY.

SAximro ouikyBaHi HaMu 3HAUYEeHHA KiHIIEBUX Pe3yJIbTaTiB He 30iramTbcsa
3 TUMH, AKi BUJae KOMI’'IOTep, TO Ile 03HAUAE, II[0 IPOEKT MiCTHUThL JOTiUHi
movuaku. ITorpibHO iX BU3HAUNUTH, BUIPABUTU 1 3HOBY 3aIIyCTUTHU IIPOEKT
Ha BUKOHAHHA IJIA TUX cAaMUX HaOOPiB 3HAUEHDb BXiTHUX NAHUX.

Taxi Habopu 3HaUYeHb BXIJHUX NAHUX MAaOThL OyTH miOpaHi Tak, II0O
MepeBipuTH NPaBUJbHICTH BUKOHAHHS BCiX CKJIAJOBUX YaCTHUH IIPOEKTY.
30KpeMa, AKIIO IPOEKT MiCTHUTL PO3TANY:KeHHs, TO IOTPiOHO AiOpaTu Taxi
HabOpM 3HAYEHb BXiAHUX NAaHUX, I[00 IIepPeBipUTH HPaBUJIbHICTHL POOOTHU
IPOEKTY IJA BCiX MOKJIMBUX BUMOALKIB BUKOHAHHS PO3TANTYKEHbD.

Habopu 3HaueHb BXiJHUX JaHUX, IKi BUKOPHUCTOBYIOTHCS MJI IIepeBip-

KU MIPaBUJIBHOCTI IPOEKTY, HA3UBAIOTHCA TECTOBUMHU HabopaMu.

Eran 6. SanycTuTu OpoeKT HAa BUKOHAHHSA s HAOOpPiB 3HAUEHDb BXij-
HUX JaHWX, AKi BKasaHi B ymMoBi 3amaui, abo iHIMUX 3Ha4YeHb i OTPUMATHU
3HAaUYeHHA KiHIIeBUX Pe3yJbTaTiB.

3eepmacemo 6awy yeazy: min yac npoBeleHHA Etamy 6 MOoXHA BUCJIOB-
JIIOBATH TimoTe3u i, BUKOHYIOUU IPOEKT AJIA PisHUX HabOpiB 3HAUEHDL BXi-
HUX JaHUX, OiATBePAUTH iX a00 3amepeunTtu. ToOTO y mpolieci IpoBeeHH s
Erany 6 moskHa 3aificCHIOBATY KOMIT'IOTEPHUH €KCIIePUMEHT.
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IlepepaxoBaHi Bullie eTanm Ta MOCJIiAOBHICTh IX BUKOHAHHA MOXKHA IIO-

IaTu y BUIJIALL OJ0K-cxemu (Ma. 4.1).
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Marn. 4.1. ETann po3B’a3yBaHHA 3a4ay 3 BUKOPUCTAHHAM anropuTMiB i MPOEKTIB




w., [pautoemo 3 komm’roTepom Op-40]
BaB,I[aHHH Ta aJropuTMu iX BUKOHAQHHS BU 3MOJKeTe 3Hali- 1
Tu 3a agpecoio https://cuttly/Se2¢cSXqw a6o QR-komom.

E L. |
Hamea)kAuMBiLLE B LIbOMY MYHKTi

- ETanu po3s’a3yBaHHA 3a4ayv 3 BUKOPUCTAHHAM anropuTMiB i MPOEKTIB MOBOK Mporpa-
MYBaHHS, CTBOPEHWNX Ha OCHOBI CKMaZeHNX anropuTMmis:

ETtan 1. YBaxHO npountatn ymMOBY 3adadi, mpoaHanisyBatu ii Ta CTBOpPUTM maTema-
TUYHY Mogenb 3agadi. To6To BU3HAUNTK:

1. Axi gaHi € BXigHUMnN?

2. Ak gaHi 6yayTh KiHUEBMMW pesynstataMmmn?

3. dopmynu, BUKOPUCTOBYHOUM SKi MOXHA OTPMMATK 3HAYEHHS KiHLEBUX pe3ynbTaTiB.

Etan 2. CtBopuTM anropuTm po3B’sid3yBaHHs 3afadvi. HanyacrTiwe anropuTm nogarwTb
y BUrnagi 6rok-cxemum.

ETan 3. CTBOpUTY KOMM IOTEPHUIA NPOEKT MOBOIO MPOrpamyBaHHs, Y SKOMY BUKOPUCTO-
BYETbCSH CTBOPEHWUIA anropuTMm.

ETtan 4. 3anycTuTn NpOEKT Ha BMKOHAHHA ONSA KiNbKOX AOBiNbHMX HAaboOpiB 3HaYeHb
BXiAHMX OaHuX, Wob nepesipnTy, Y BUOAE BiH 3HAYEHHS KiHLIEBUX pe3ynbTaTiB.

Eran 5. 3anycTuTn NpoekT Ha BUKOHAHHSA Ansi TakMx HAbopiB 3Ha4YeHb BXiAHUX OAHUX,
o6 moxHa byno 6 3HaWTU 3HaYEeHHS KIHLEBUX pe3ynbTaTtiB 6e3 BUKOHAHHS NPOEKTY i no-
PIBHATY X 3 TUMW 3HAYEHHAMW KIHLEBMX pe3ynbTaTiB, ski BUOae KOMM'oTep y pesynbrari
BVMKOHaHHS NPOEKTY.

ETtan 6. 3anycTnty NpoeKT Ha BMKOHAHHA AN HAabOpiB 3HAYeHb BXiAHUX AAHUX, SAKi
BKasaHi B YMOBIi 3agadi, abo iHLWNX 3HAYeHb i OTPMMATU 3HAYEHHSI KiIHLEBUX pe3ynbTaTiB.

AKLIO BUKOHaHHS NPOEKTY NepepuBaETbCS, TO MPOEKT MICTUTb CUHTAKCUYHI MOMUITKU.

AKWo 3HaYeHHA pesynbTaTiB BUKOHaHHS MPOEKTY He 36iraloTbCs 3 OYiKyBaHMMU, TO
NPOEKT MICTUTb JIOTi4YHi NMOMUNKN.

Habopw 3Ha4yeHb BXigHMX AaHUX, SKi BUKOPUCTOBYIOTLCS AN BU3HAYEHHSA MpaBUIbHO-
CTi pobOTK NPOEKTY, HA3UBaKTLCH TECTOBUMU Habopamu.

&=, Aamnte BiAMNOBIAI HO 3ANUTAHHS

- .
<L 1. 3 aKux eTamiB CKJIAJAETHCA PO3B’A3YBAaHHA 3ajJau HA OOUMCIIEH-

HA 3 BUKOPUCTAHHAM aJITOPUTMIB i ITPOEKTIB MOBOIO HmporpaMyBaHHS,
CTBOPEHIX HA OCHOBi BiAIOBiZHMX aaropuTMmin?

2. 1o moTpi6HO BUKOHATH HAa KOXKHOMY 3 €TalliB PO3B’A3yBaHHA 3a7aY
Ha 00YMCJIeHHSA 3 BUKOPUCTAHHAM AJTOPUTMIB i IIPOEKTIB MOBOIO IIPOTpamy-
BaHHsSI, CTBOPEHUX Ha OCHOBIi BigmoBimumx aaroputmiB? KopoTKo mOACHITE.

3. IloMuIKyM SAKMUX BUIIB MOMKE MICTUTH MPOEKT? ¥ UYOMY IIOJIATAE
KOMKHUI 3 HUX?

4. fAxi mabopu 3HAUEHDb BXiJHMX NAHNX HA3WBAIOTHL TECTOBUMU?

&* O6roeopithb i 3p06iTb BUCHOBKMU

U 1. fAx BuBHAUUTH MiHiIMaJbHY KiJBKiCTH TecTOBUX HAOOpPiB 3HAUYEHBb
BXITHUX JAHUX, IM00 AKICHO IPOTECTYBATH IIPOEKT?

2. Yu moxxHa mi6bpaTu HaO0OpHW 3HAUYEHb BXIJHMX AaHUX i CKIJIBKU iX
noTpibuo, 100 Ha 100 % rapaHTyBaTH, IO IPOEKT 3aBXKAU IPAIIOBATIIME
MPaBUJIBHO?

3. Illo 6yme, AKIO He BUIPABUTU CUHTAKCUUHY IOMUJIKY? Jloriumy

HTOMUJIKY?




¥*. BUKOHOMTE 30BACHHS

% 1. II[o6 micraTtucsa 3 JoMy Ha TpeHyBaHHSA, Bacuiio moTpi6HO mifiTu m0
aBTOOyCca i moTiM mpoixaTym HMM OO0 cTamioHy. IKuii yac BiH BUTPATUTL HA
OLIAX Bil OMY D0 CTamioOHY, SKIMO BimoMo BimcrawHi, ski mpoxoauTts Ba-
CIJIb i IPOIXKIKae aBTOOyC, i MBUAKOCTI pyxy Bacuis it aBrodoyca? Buko-
HaliTe BCi eramu pos3B’s3yBamHsA 3amgaui. MaTeMaTUuHy MOJEJb i alITrOpPUTM
3anunIiTe y 3omuT. BucioBiTh rinoresdy. IlepeBipTe ii, BUKOpuUCTOByIOUU
CTBOPEHUII HPOEKT. 30epesKiTh MPOEKT y Ballliil mammi y ¢aiiai 3 iMmeHeM
3aBmanHa 4.1.1.

2. Typucram moTpibHO 3a Tpu AHiI mpoiiTy s KM. ¥ I JeHb BOHUM HIILIN
t1 rox 3i mBuakictio vl xMm/rox, y Il nenp Bouu #mnwiu t2 rox 3i MBUAKI-
cTio v2 KM/ron. 3 AKOI0 MIBUAKiCTIO iM moTpibHo pyxatucsa B III geusn, 11100
3a t3 rox mpoiitu moTpibHMH muIsax? BukoHaliTe BCi eranmm po3B’sA3yBaHHS
3amaui. MareMmaTuuyHy MOJEJNb i aJropuTM 3aIUIIiTh y 30IIUT. BUCIOBITH
rimoresy. IlepeBipre ii, BUKOPHUCTOBYIOUN CTBOPEHUN IIPOEKT. 30€pPEKiTh
MPOEKT y Balriii mamniti y ¢aiiai 3 imenem 3amanas 4.1.2.

3. B Yiauku € KyabKa, nada Akoi Bimowmi il pamiyc R i maca m1. Yiasu-
Ka 3aHypIO€ KYJbKY B MOCyAuHYy 3 pimmHo0. Bimomi maca BuTicHeHOI pi-
muau m2 ta ii 06’em v2. BusHauuTu, un OyJe ILIaBaTH KyJbKa B PiguHi,
uyy moToHe, um ciuBarume. O6’eM KYJIbKM OOUYHMCIIOETHCA 3a (POPMYJIOI0
4/3nR3. BukonaiiTe Bci eranu posB’A3yBaHHA 3agadi. MaTeMaTH4HY MO-
IeJb i aJrOpPUTM BamUMIiTh y 30muT. BuciaosBiTk rimoresy. Ilepesipte ii,
BUKOPHCTOBYIOUM CTBOPEHUI MPOEKT. 30eperKiTh MPOEKT y BAIIiil Mmamiri
y ¢aiiai 3 imenem 3aBmanua 4.1.3.

4. IleTpuk xoue 3aIIPOCUTU CBOTO APyra B KiHO i MPUTOCTUTU H1OTO MO-
posuBoM. Matu fmasna fiomy A4 1boro X rpH. Ym BuctauuTh rpoimueit y Ile-
TpUKa Ha 2 KBUTKU B KiHO i Ha 2 mopiiii mopo3uBa? BukouaiitTe Bci eTamu
pos3B’aA3yBaHHA 3amadi. MaTeMaTUuHy MOIEJb i aJTOPUTM 3aIUIIiTh y 30-
miuT. BuciosiTe rimoresy. Ilepesipre ii, BUKOPHCTOBYIOUM CTBOPEHUI IPO-
€KT. 30epeXkiTh MPOEKT y Ballii mamnii y gaiiai 3 imenem 3apmanaa 4.1.4.

‘iz [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. HaBeniTh OpuKJIagU BJIACTUBOCTEHM BiKHA BUKOHAHHS IIPOEKTY Ta Ix
3HAYEHbB.

2. dxi moxii MoXKyTh BimOyBaTucsA 3 BIKHOM BUKOHAHHSA ITPOEKTY?

3. lllo Taxe 00pobHUK nodii? $§Ik BiH 3amucyeTbcsad i BUKOHYETHCA
y IIPOEKTi?

4. JIna 4oro y IPOEKTaX BUKOPUCTOBYETHCSA eJIeMeHT KepyBaHHA KHONKa?

4.2. KHOMKA

Y ubOMy NYHKTi ATUMETLCS NpPO:

P> KHOMKY SIK erNeMeHT KepyBaHHsi, Ti BMaCTMBOCTI Ta iX 3HaYeHHS;
P> CTBOpEHHS! KHOMKM Ta crnocobu ii pO3MILLEHHS Y BiKHI;

P nogii, ski MOXyTb BigbyBaTUCsa 3 KHOMKOM;

P> 06pPOGHUKM MOMiN 3 KHOMKOHO.
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BAACTUBOCTI KHOMKU

Mpuraaante

® Aki B 3HaeTe BMacTUBOCTI BikHa? HaBediTb mpuknagu ix 3HavyeHb. ® FAKO KO-
MaHAOoK CTBOPKETLCS Ta BiAKPUBAETLCS BIKHO? ® HAK 3MiIHUTU 3HAYEHHSI BNACTUBOCTEN
BikHa? @ [1na 4oro BUKOPUCTOBYOTb KHOMKY B MPOEKTaxX?

OpHuM 3 eJeMeHTIiB KepyBaHHSA, AKWUIN MOKHa BUKOPHUCTATU Yy BiKOH-
HUX IIPOEKTAX, € KHOMKA.
1106 po3micTUTU KHONKY B y»Ke CTBOPEHOMY Ta BiJKPUTOMY BiKHi, IT10-
TPiOHO:
1. CrBopuru HoBuit 06’ekT Tury Button (auriu. button — KHOIKA), OB’ A-
3aTu Moro 3i 3MiHHOIO, SKa BU3HaYaTuMe iM’sa 00’cKTa.
2. VYcTaHOBUTH 3HAUEHHA BJIACTUBOCTEN KHOIKYW abo 3aJUINUTH iX 3a 3a-
MOBUYBaHHIM.
3. PosmicTuTu cTBOpeHUH 00’€KT y BiKHi.
[ cTBOpeHHsA KHONKM Ta OB’ A3yBaHHA ii 31 3SMiHHOI0 BUKOPHCTOBY-
IOTb KOMaHIYy BUTJIALY:

<iM’s_rkHOomKHM> = Button()
abo
<iM’a_xHonku> = Button(<uabip BiaacTuBOCTEH! Ta iX 3HAYEHB>)

Y mepiioMmy BUIAAKY OyAe CTBOPEHO KHOIIKY 3i 3HaUEHHSMHU BJIACTH-
BOCTEH BMCOTA, IIHPUHA i KOJip, YCTAHOBJIEHUMM 3a 3aMOBUYBaHHAM, 0e3
TeKCTy Ha Hiii. ¥ IpyromMy BUIIaAKy Oyle CTBOPEHO KHOIIKY, 3HAUEHHS
BJIACTUBOCTEH SIKOI 3aJaHO y Iiifi KoMaHAi. ¥ OYKKaxX uepe3 KOMY BKa3y-
IOTh ITapu <BJACTUBICTH> = <3HAUEHHI>.

s KHOOKYM MOMKYTb OyTM BCTAHOBJIEHI 3HAUeHHSA TaKWX BJIACTH-
BOCTeEIi:

text (amri. text — TeKCT) — TEKCT Ha KHOIIIi; 3HAUEHHAM IIiei BiacTu-

BOCTi Mo:ke OyTH MOBiJIbHUN TEKCT; IIeM TEeKCT IMOTPiOHO OpaTu B JaUKWH;

Hanpukjaazn, text = ‘OoumcauTn’;

width (amra. width — mupuHa) — MIUpUHA KHOINKHW; SHAUEHHAM Iliel

BJIACTUBOCTI Moike OyTH HaTypajJbHe UYHCJ0 — KiJbKicTh CHMBOJIB,

AKi MOMXYTh OyTH pO3MiIlleHi mMOpyY IO TOPUBOHTAJi; HaIpPUKJIAMI,

width = 20;

height (anrn. height — BucoTa) — BUCOTA KHOIIKM; 3HAUEHHAM IIiei

BJIACTUBOCTiI MOsKe OyTH HATypajJbHE UMCJI0 — KiJIbKiCTh CMMBOJIIB, AKi

MOMKYTb OyTH PO3MiIlleHi mopyd mo BepTuKai (KiabKicTh pAIKiB); Ha-

mpukaazn, height = 2;

bg, a6o background (aurx. background — 3anuiil niaH, GoH), — Kogip

(ony; 3HaueHHAM ITiel BJacTHUBOCTI MOKe OyTM Has3Ba KOJIbOPY aHT-

JifiICbKOI0O MOBOIO; ITI0 Ha3BY HOTPiOHO OpaTy B JIATIKMW; HAIIPUKJIAI,

bg = ‘red’;

fg, abo foreground (aurxu. foreground — nepenHiii nimam), — Kouip cum-

BOJIIB TEKCTY; 3HAUEHHAM ITliel BJIaCTHUBOCTI MOXKe OYyTH Ha3Ba KOJbOPY

AHTJIiMICBKOI0 MOBOIO; I[I0 Has3BY IIOTPiOHO OpaTu B JIAIIKK; HAIPUKJIAL,

fg = ‘green’;

font (amrm. font — mpudT) — WIPUDPT CUMBOJIIB TEKCTy Ha KHOIII;

3HAUYEHHSA Iiel BJIACTHUBOCTI MOXKe MiCTUTH Ha3By HIPU@PTy, PO3Mip
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cuMBOJiB i HaxkpecaeHHs: bold (amri. bold — KupHuUit) — HaIiBXUP-

uuii, italic (amru. italic — xypcuB) — KypcuBHUii, underline (amr.

underline — migKpecaeHUi) — TigKpPeECJIeHN;

nanpukian, font = ‘Arial 14’ a6o font = (‘Verdana’, 13, ‘bold’);

state (anrs. state — craH) — cTaH KHOIKU; 3HAUEHHAMH IIiel BJIACTHUBO-

cTi MOKyTL OyTu: normal (auri. normal — HOpMAaJILHNI) — 3BUYANHUI,
disable (aurs. disable — BimkaOUUTH, 3POOUTU HECIPOMOKHUM) —

HeOOCTYIHUI; IIi 3HAYEHHsS HOTPiOHO OpaTu B JalKMW, HAIPUKJIAM,

state = ‘normal’
Ta iHIINX.

Hanpukiaazn, kHomka 3 imemem bt 3 TekcTroM SMinumu 3aBIINPIIKHI
15 cuMBOJIiB MOKe OyTH CTBOPEHA KOMAH/IO0IO:

bt = Button(text = ‘3minutn’, width = 15).

3eepmaemo 8auly yeéazy: AKINO IMiJ Yac CTBOPEHHS KHONKW 3HAUEHHSA
BiactuBocTi width He 3amaeTbcs, To MIMPUHA KHONKKA aBTOMATHUYHO BU3HA-
YAaETHCSA HOBMKUHOIO TEKCTY, AKUU € 3HaUeHHSIM BJacTUBOCTI text.

3HaueHHA BJIACTUBOCTEN KHONKM TAaKOXK MOKHA 3aJaBaTU OKPEMUMU
KoOMaHJaMu BHUIY: <iM’d KHONKHW>[‘<HazBa BJIACTUBOCTI>’] = <3HaueH-
HA BiIactuBocTi>. Hampuxjazn, yCcTaHOBUTH I KHONKK 3 imemem btn
mupuny 25 cuMBoOJiB MoskHa Komauzmoro btn[‘width’] = 25, ycramoBuru
mpudt Times New Roman 3 BHUCOTOIO CUMBOJIB 28 MOKHA KOMAHIOIO
btn[‘font’] = ‘Times New Roman, 28’, sagatu cuHiii KoJip CUMBOJIB —
komauzoo btn[‘fg’] = ‘blue’. Takoro Bugy KOMaHIU MOKHA BUKOPHCTOBY-
BaTH i IJd 3MiHEeHHsS 3HAaUYE€Hb BJIACTUBOCTEN KHOIIKM IIiJ] YaC BUKOHAHHSA
MIPOEKTY.

JJisa posMilieHHs KHONKM y BiKHiI MOKHa BUKODPHUCTATU OAWH 3 JBOX
MeTOJiB:

pack() (aura. pack — ymaxkoBKa) — KHOIIKA aBTOMATHUYHO PO3MIiIIy-

€ThCA MiA PAIKOM 3arojloBKa BiKHa 3 OJHAKOBUMHU BiJCTyIlaM¥ Bif

JiBoi Ta mpaBoi me:ki BikHa. fKIMo y BiKHI posmimiyeTbca KigbKa

KHOIIOK, TO BOHH OyAYyTh pO3TAIlIOBaHi omHa i omgHOIO 0e3 Bix-

CTYIIiB MiK c00010. fIKII[O MOTPiOHO PO3MICTHUTH KHOIKY 3 AeAKHM

BimcTymoM Bij psAgKa s3aroyioBka abo Big momepegHbOI KHOIKM, TO

B OYKKaxX MOKHA BKasaTHU Ied BiJCTyI y ImiKceaaAX AK 3HAUEHHS

BiactuBocti pady (aurs. pady — Bimcrymn). Hanpukmian, micas BUKO-

HanHsa KomaHau button.pack(pady = 20) kHomka Oyae posmiIieHa

3 Bimcrymom 20 mikcesiB Bif BepxHBOI MerKi BikHa abo Big momepe-

ITHBOI KHOIIKU;

place(x = <simcrym Bim miBoi mesxki BikHa>, y = <Bimcrym Bim Bepx-

HBOI Me:ki BikHA>) (auri. place — miciie) — BepXHs JIiBa BepIIUHA KHO-

OKM PO3SMIITyeThCcA B TOUIIl BiKHA i3 3aJaHUMM KOOpAMHATAMU X Ta Y.

Haezadyemo: mOYATOK CHCTEMU KOODAMHAT Y BiKHI poaMmimlyerbcs
B Hioro JIiBiii BepxHili BeplInHi, Bich X posTallioBaHa TOPU30HTAJILHO BIIpa-
BO, BiCh y — BepPTUKAaJHLHO BHUS.

Hanpukaazn, nicas BukomanHsa komauau button.place(x = 200, y = 100)
BepXHsA JIiBa BepIIMHA KHONKHK 3 iMmeHeMm button Oyme posmimiena B TouIri
BikHa 3 xoopmuHatamu (200, 100).

Ha mamouky 4.2 HaBeIeHO TEKCT IIPOEKTY 3i CTBOPEHHS Ta PO3MilleH-
HS KHOOKH 3 iMmeneMm bt y BikHi Ta pesyabTaT #0ro BUKOHAHHS.
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3MiHKTH

Man. 4.2. KHonka y BikHi

AAS TUX, XTO xo4e 3HATU GiAbLue

IMig Yac BUKOHaHHSA NPOEKTY MOXe BUHUKHYTW noTpeba, Hanpuknag y irpax, 3pobutu
KHOMKY HEBMAMMOL. [INs LbOro, 3anexHo Big MeETOAY PO3MILLEHHSA KHOMKU, MOXXHA BUKO-
puctatn metogm pack_forget() abo place_forget(). LLlo6 3po6uTtn KHOMKY 3HOBY BUAM-
MOt0, cnif, NOBTOPHO 3acTocyBatu MeTog pack() abo place().

NOAIT 3 KHOMKOKD. OBPOBHUKU MOAIN AAS KHOMKK

Mpuraaante

® HAki nogii MoXyTb BiobyBaTucs 3 BikHOM MPOEKTY?

® lllo Take 06pobHUK Mo0ii?

® Ak 3anucyeTbcst 06POOHUK MoAii y NPOEKTI Ta K BiH BUKOHYETLCHA?

fAK i 3 BikHOM, 3 KHONKOIO MOKYTh BimOyBatucsa pisui momii. I 3 Kox-
HOIO TAKOIO0 IIOJi€l0 MOYKHA IIOB’sI3aTH il OOpOOHUK, AKUIl OyJe BUKOHYBA-
THUCS OApPAas3y MHicJasd HacTaHHSA BimmoBimHOI momii.

ITos’si3aT; 3 KHONKOIO OOPOOHUK OYAL-sIKOI IIOAil MOMKHA TaK CaMoO, SIK
3 BikHOM, BuKopuctoByiouum Mmero bind(). Hampuxiazn, Ha MaaoHKY 4.3
HaBegeHo npukJjan oopoonuka moxii Click mia kHomxu 3 imemem button,
AKUUA MiCTUTh KOMAaHIY BCTAHOBJIEHHS JKOBTOT'O KOJLOPY BiKHA.

*

nitext = "3 rew ', width = 15)
= 30)
. click)

Marn. 4.3. O6po6Huk nogii Click ansa kHonkm

JJigd KHONKM TOJi€l0 3a 3aMOBUYBAHHAM € KJAAUAHHSA JAi60I KHONKU
muwi. Tomy 1moB’sA3aTu 3 KHOIKOIO O0OPOOHUK came Ifiei momii MosKHA IIpo-

crime:



o> PO3IIN

i Yac CTBOPEHHSA KHONKHM BKAasaTH iM’s BiAMOBiZHOTO 00pOoOHUKA IIO-

Iii AK sHaueHHsS BJIACTMBOCTI command;

00pOOHUK MOAil 3 yKasaHMM iMeHeM ONIMNCATH IIepel CTBOPEHHAM

KHOIKM; y 3aroJIOBKy OOpOOHMKA I0Ail He IMOTPiOHO BKA3yBATH IOCH-

JaHHSA Ha IOoAilo, 1o BimOyiacs, — event.

Ha mamouKy 4.4 HaBegeno nmpukJjazn oopodouuka moxii Click mpasa xxoi-
KU — mporenypu 3 imenem click( ), sKa MicTUTh KOMaHIU:

YCTaHOBJIEHHS IJisT KHOIKHU YepP80H020 KOJIHOPY (HOHY;

ycraHoBJIeHHA 1mIpudTy Arial posmipom 14 mikceis;

BUBEIEHHs Ha KHOIII BKa3aHOTO TEKCTY;

YCTAHOBJIEHHSA [JIsT KHOIIKU CTaHY HedoCmynHa.

2!, command = click)

Man. 4.4. O6po6Huk noaii Click ansa kHonku

3eepmaemo eawy ysazy:

1. Im’a oO6pobHUKa momili — 3HAUEeHHs BJacTHUBOCTI command — 3amucysa-
TH TOTPiOHO 060B’ABKOBO 0e3 JIATIOK.

2. 3HaueHHS BJIACTHUBOCTEIl KHOIKMU B OOPOOHUKY MOIill MOMKHA 3MiHIOBA-
TH TaK caMo, AK 3HAaUeHHs BJIACTUBOCTEHN BiKHa (yKasaTu Ha3BYy BJa-
CTUBOCTI ¥ KBaApaTHUX AYKKaX y JlallKaxX, a HOBe 3HAUYEeHHS BJIACTHUBO-
cTi — micia 3HaKa =).

3. B 00pob6HUKY mopmii Mo)KHaA 3MiHIOBATH 3HAUEHHS BJIACTUBOCTEH SAK ca-
MOI KHOIKM, Tak I iHImuX 00’€KTiB (BiKHA, iHIIINX KHOIIOK).

4. PosramiyBaHHA KHOIKHK Yy BiKHI MOKHa 3MiHIOBATH B OOPOOHUKY IIOMii,
SIKITIO 3aCTOCYBATH O KHOIKY MeTOJ place 3 HOBUMU 3HAUEHHSIMU X Ta Y.

w_,; Mpauioemo 3 Komn’ioTepom OFd0]
3aBmaHHsa Ta aJTOPUTMH iX BUKOHAHHSA BU 3MOKeTe 3Hau- : 'i
Tu 3a agpecoio https://cuttly/We2cDohZ a6o QR-Komom. E H
HamBa)KAMBILLE B LLbOMY MYHKTI ¢

8 LLlo6 po3micTUTK KHOMKY Yy BiKHi, NOTPIOHO CTBOPUTU HOBUI 06’'ekT Tuny Button, nos’s-
3aTV MOro 3i 3MiHHOO, LLIO BU3Ha4aTMMe iM’S KHOMKW, YCTaHOBUTU 3HAYeHHS BNacTUBOCTEN
KHOMKW, PO3MICTUTIN CTBOPEHUIA OO’EKT Y BiKHI.

[na cTBOpPEHHs1 KHOMKM Ta MOB’sI3yBaHHSA 1i 3i 3MiHHOO BMKOPUCTOBYIOTb KOMaHAy Bu-
rnagy <im’si_kHonku> = Button() abo <im'a kHonku> = Button(<Habip BnacTtuBocTem Ta
iX 3Ha4YeHb>).

IMig Yac CTBOPEHHS KHOMKM MOXYTb OyTV BCTAHOBIEHI 3Ha4YeHHs ii BnacTnsocTen text,
width, height, bg, fg, font, state. [1ns uboro noTpibHO BBECTN B AyXKKax Yepe3 KoMy napwu
<BNacTUBICTb> = <3HaA4YeHHA>. []na KHOMKN MOXYTb OyTU BCTAHOBIEHI 3HAYEHHS BNacTu-
Bocten text, width, height, bg, fg, font, state Ta iHwwx.

[ns po3MilLeHHs KHOMKK Y BiKHI MOXYTb ByTu BukopucTaHi metoam pack() abo place().

[MoB’a3aTn 3 KHOMKOK 0B6POBHMK Byab-AKOI NOAIT MOXHA Tak camo, siK 3 BiKHOM, BUKO-
puctoBytoun metoq bind().
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LLlo6 noe’sazatn 3 kHOMKOK MeTod onpautoBanHHs nogii Click, MoxxHa B koMaHAi CTBO-
PEHHS1 KHOMKW BKa3aTu iM’a BiANOBIAHOI npouenypy — 06pobHMKa nogii SK 3HAYEHHs1 BNacTu-
BOCTi command. Y 3arofnoBky L€l npoueaypy He NoTPiGHO BBOAUTM KO4oBe CnoBso event.

&=, Aaurte BiAMOBIAI HO 3ANUTAHHS
-
“k

. Ik cTBOpUTH KHOIIKY?

fAx posmicTuTU cTBOpPEeHY KHOOKY Yy BikHi?

ki Bu sHaeTe BiactuBocTi kHonkKu? IIo Bu3Hauae KoKHA 3 HUX?
fAx 3agaTy sHAUEHHS BJIACTUBOCTEll KHONKM?

Axumu crmocobaMit MOYKHA IPU3HAUNTH IJIsI KHOIIKY OOPOOHUKY ITOiti?
. Ak MoKHA IPU3HAUNTU s KHONKKU 00pobuuK momii Click?

. fIK v mpoekTi 3sMiHNTU 3HAUEHHS BJIACTHUBOCTEI KHOIIKM?

NS UUA W

O6roBopiTtb i 3p06iTb BACHOBKMU

U 1. Yum Bl,aplsﬁﬂeTwﬁ y IIPOEKTi CTBOPEHHS Ta BiIKPUTTA BiKHA Bin
CTBOpeHHH Ta PO3MIII[eHHA KHOIKMI?

2. Ilo cmimpHOro i BimMiHHOTO B O0OpOOHMKAX ImOAil AJA BiKHA i mia
KHOOKu?

¥ . BUKOHOMNTE 30BACHHS

% 1. CrBOpiTH IPOEKT, y AKOMY B pesyibrari Hacraunua noxii Click mia
KHOmKH ii mmpuHa ctame 30 cuMBOJIiB, BrMcOTa 3 CHMMBOJM i 3MiHUTHCS
TEKCT Ha KHOIIII Ha HA3BY BAaIllOT'0 HAcCeJeHOTo NYyHKTy. IlouaTkoBi 3Ha-
YeHHS BJIACTUBOCTEH KHONKM B3aJIMINITe 3a 3aMOBUYBAHHAM. 30eperkiThb
MPOEKT y Ballliit mamiri y ¢aiiai 3 imenem 3aBmanna 4.2.1.

2. CTBOPIiTH IPOEKT, ¥ AKOMY B pe3yabTaTi HacTauuA nmonii MouseMove
IS KHOIKMY ii mupuHa crane 20 cuMBoOJIiB, BucoTa 4 CUMBOJIU i 3MiHUTHCS
TeKCT Ha KHOIII[I Ha Balme mpisBuine. IloyaTKoBi 3HaUeHHsS BJIaCTUBOCTEM
KHOIIKM BUOEPiTh caMocTiiiHO. 30epesKiTh MPOEKT y BamIiil manmi y daitii
3 imeHeMm 3aBmaHHa 4.2.2.

3. CrBOpiTH IPOEKT, V AKOMY B pe3yabraTi HacTaHHsa nogii DoubleClick
IS KHOOKM 3MIiHUTBHCA il IMTMPUHA i BUCOTa, TEKCT HA KHOIIi, KOJip (GoHy
i KoJIip TeKcTy, a AJIs BikHa — HOT0o Po3Mipu, KOJip (poHY, TEKCT y PAIKY
3aroJioBKa. S3HAUEHHS IIUX BJIACTHUBOCTEH BubepiTh camocriiino. ITouaTxosi
3HAUEHHS BJIACTHUBOCTEH KHOMNKM 3aJIMINTE 3a 3aMOBUYBAHHAM. 30epeiKiThb
IPOEKT y Ballliit mamiri y ¢aiiai 3 imenem 3aBgaHHa 4.2.3.

4. CTBOpPITH IIPOEKT, V AKOMY PO3TAIIYITE V BiKHI TPU KHOIKHU OIHA-
KOBUX PO3MipiB omHa mig omHOM0. IIouaTKOBUH KOJip BEePXHLOI KHOIKMU —
yepBOHHUI, ABOX iHIMMX — uyopHuii. Creopits 00poduHuKku moxii Click masa
KOJKHOI KHOIIKY TaKi, I1100:

BuOip cepeaHbOI KHOTMKY POOUB ii KOBTOIO, a ABi iHIIII — YOpHUMU;

BUOip HUYKHBOI KHOIKMK poOuB ii 3e1eH0I0, a ABi iHIINI — YopHUMU;

BuOip BepXHBHOI KHOIKM POOUB il UepBOHOIO, a ABi iHII — YOpHUMU.

30epeskiTh MPOEKT y Balriil mammi y daiiiai 3 imenem 3aBmanna 4.2.4.

5. CTBOPITH IPOEKT, Y AKOMY PO3TAIIYHTEe Yy BiKHi TPU KHOIKU T'OPU-
30HTAJIBHO OJHY IIOPYY 3 1HIIIOI. Y CTAaHOBITh TaKi 3HAUEHHS 1X BJACTUBOC-
Tel, 1100 Ha IMMOYATKY BUKOHAHHSA IIPOEKTY IIepIlia KHONKa OyJja BuUAMMA
i mocTymmHa, Apyra — BUAWMA i HeLOCTyYNHA, TPETSI — HEeBUAUMA i HEJOCTYII-

a. JIJ KOKHOI KHOIKHU cTBOPiTh 00pobHUK moxii Click, 1m1o6:



Bubip mepImoi KHOMKM pPoOuB ii HEBUAMMOIO i HEIOCTYIIHOIO, APYIY
KHOIIKY — BUAMMOIO i JOCTYIIHOIO, TPETI0 KHOIKY — BUAMMOIO i HemIO-
CTYIHOIO;

Bubip apyroi KHOmMKu poOuB ii HEeBUAMMOIO i HETOCTYIIHOIO, TPETIO
KHOIIKY — BUIMMOIO i JOCTYIHOIO, IePITy KHOIKY — BUIWMOIO i HEIO-
CTYITHOIO;

BUOIp TpPeThOoi KHOIKU POOMB ii HEBUAWMOIO i HEJOCTYIIHOIO, IIEPIIY
KHOTIKY — BUAMMOIO i JOCTYIHOIO, APYT'Y KHOIIKY — BUIAMMOIO i HeIO-
CTYIHOIO.

30epexkiTh IPOEKT y BaIill manmi y ¢daiai 3 imenem 3aBgauug 4.2.5.

[oTyemMoCb AO BMBYEHHS HOBOrO MATEPIAAY

1. fIki e ereMeHTV KepyBaHHS, KPiM KHOIIKY, BU BUKOPUCTOBYBAJIU
mig yac pobOTH 3 PiSHUMH IIporpaMaMu?

2. ]Iy yoro BUKOPUCTOBYEThCA Irpadiunmii 06’exT Hamme y TeKCTOBO-
My mnpoitecopi Word?

4.3. HANNC

Y ubOMy NYHKTi NITUMETbCS Npo:

P> Hanuc siKk enemeHT KepyBaHHS y BikHi, MOro BMacTUBOCTI Ta iX 3HAYEHHS;
P> CTBOpEHHSI Hanmucy Ta cnocobu MOro Po3MIlLEHHS Y BiKHi;

P nogii, ski MOXyTb BigbyBaTucs 3 HaNUCOM,;

P 06pOo6HUKM MoAdin 3 HanUcom.

HAMUC. BAACTUBOCTI HAMUCY

Mpuraaainte

® ki BM 3HaeTe BNACTUBOCTI KHOMKM? HaBeniTb Npuknagm ix 3HayYeHb.
® FAKMMM KOMaHLaMU CTBOPHOETLCA KHOMKA i PO3MILLYETHCS Y BiKHI?

® FAK 3MIHUTWN 3HAYEHHSI BMTACTUBOCTEN KHOMKN?

IIle ogaUM eJleMeHTOM KepyBaHHA, AKWN MOXKHA BUKOPUHCTATH Y IIPO-

€KTi, € Hanuc. Hamue — 1e e1eMeHT KepyBaHHSA, AKUNA BUKOPHUCTOBYETHCS
IJIS BUBENEHHS TEKCTOBUX IIOBiIOMJIEHb.

1.
2.

3.

1106 posmicTuTH HaIKC y BXKe CTBOPEHOMY i BiIKpPUTOMY BiKHi, ITOTPiOHO:
CrBoputu HOBuil 00’eKT Tuny Label (aura. label — manuc) i moB’s3aTu
moro 3i 3MiHHOIO, AKa BuU3HAuaTuMe im’s o0’eKTa.

YceranoBuTH 3HAUEHHS BJIACTUBOCTEH Hamucy abo 3aJUINUTH iX 3a 3a-
MOBUYBaHHIM.

PosmicTuTu crBopeHuii 06’€KT y BikHi.

[ cTBOpEeHHA HAIIMCY Ta OB’ sA3yBaHHS HMOT0 31 3MiHHOI0O BUKOPUCTO-

BYIOTb KOMAaHIy BUTJISALY:

<iM’sa_mammcy> = Label()

abo

<iM’sa_namucy> = Label(<ua6ip BiacTuBoCTei Ta X 3HAUEHH>)

YV nepmiomy Bumagky Oyae CTBOpPeHO Hamuc 3i 3HAUEHHSAMM BJIACTH-

BOCTeIi BUCOTA, MIUPUHA i KOJip, YCTAHOBJIEHUMM 3a 3aMOBUYBaHHAM, 0e3
TEeKCTY B HbOMY. ¥ APYIOMY BUNAAKY OyZe CTBOPEHO HANNC, 3HAUEHHHA
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BJACTUBOCTEH AKOTO 3aJlaHl y IIiffi KOMaHIi. ¥ Ay:KKax uepe3 KOMY BKa3y-
IOTh IIapu <BJACTUBICTH> = <3HAUEHHI>.

g Hanucy MOKYTh OyTH BCTAHOBJIEHI 3HAUeHHA BJacTUBOcTel text,
width, height, bg, fg, font, state Ta inmux amasoriumo g0 Toro, AK BOHU
BCTAHOBJIIOBAJIUCA AJIA KHOIIKU.

Hamnpukiaan, micas BUKOHaHHA KOMaHIN:

Ib = Label(text = ‘I maBuarocs y 8 kaaci’, bg = ‘yellow’, fg = ‘green’,
font = ‘Arial 14’) 6yze cTBopeHno Hamuc 3 imeHem lb, y sskomy Oyme 3ele-
HUMU JIiTepaMu Ha $KOBTOMY (DOHI BuUBemeHO TeKCT S Hasuarcy Yy 8 kaaci,
mpudT cuMBOJIIB Arial, poamip cumBoJIiB 14 (Mman. 4.5).

3eepmaemo 6awly yeazy:. SIKIIO Mif dYac
CTBOPEHHSA HAINCYy B3HAUEHHSA BJACTUBOCTI
width mHe 3amaeTbcsi, TO IIMpPUHA HAIHUCY aB-
TOMATUYHO BU3HAUYAETHCSA HOBXKUHOIO TEKCTY,
AKUU € 3HaUeHHAM BJjacTuBocTi text.

3HaueHHS BJIACTUBOCTEN HAIINCY TAaKOMK
MOXKHA 3aJaBaTH OKPEMHUMU KOMaHIaMU
Buny: <iM’a Hamucy>[‘<Ha3Ba BJACTHUBO-
cTi>’] = <3HaueHHS BJACTHUBOCTI>.

Hanpurnan, ycramoBuTu [AJIA HAIIUCY
3 imenem label mupuny 25 cuMBOJIiB MOMKHA
KOMAaHIOIO label[‘Width’] = 25, YCTaHOBHUTHN Man. 4.5. Hanuc y BikHi
mpudT Times New Roman 3 BHUCOTOIO CUM-
BouiB 10 mosxkHa wxomampmoro label[‘font’] =
(‘Times New Roman, 10’), 3agatu cuHiii Ko-
Jip cuMmBoJIiB — Komaugoio label[‘fg’] = ‘blue’.
Takoro BuAy KOMaHAV MOYKHA BUKOPHCTOBY-
BaTU 1 Oad 3MiHeHHS 3HAYeHb BJIACTHUBOCTEN
HAIIMCY TiJl Yac BUKOHAHHS IIPOEKTY.

A posmimnmeHHa HaAMUCy y BiKHI IPOEK-
Ty BUKOPHUCTOBYIOTH YK€ BijoMi BaM MeTOnau
pack() i place(). Hanpukaaz, gjas posmiiieH-
Ha y BikHI Hanucy 3 imenem label 3 Bigcty-
nom 20 mikcesiB Bim pAgKa 3arojoBKa BiK- Marn. 4.6. BikHO NpoekTy
Ha MOJYKHA BHUKopucTatu Komauzay label. 3 Hanucom
pack(pady = 20) (man. 4.6).

OBPOBHUKU MOAIN AA9 HANUCY

f - [=

A Hapwaiacs y B unac

e Hanwe

Mpuraaainte

S5 ® Aki nogil MoXyTb BigbyBaTUCA 3 KHOMKOK?

@ |llo Take 06pobHuUK MoAii?
® Ak 3anncyeTbcs 06pPOBHMK NOAji y NPOEKTI Ta AK BiH BUKOHYETHCA?

Xoua HamWCH TPU3HAUEHI IIepeBa’KHO [JIsI BUBENEeHHS TEKCTiB, aJe
3 HUMU, AK i 3 BiIKHaMH1 i KHOIKaMu, MOXKXHAa OB’ sI3yBaTH OOPOOHUKM Pis-
HUX IIOTiHA.

3 HammcoM, AK i 3 BIKHOM HpPoeKTy a00 KHOMOKOIO, MOJKHA IIOB’sI3aTU
mporeaypy — o0poOHUK mesaxoi moaii, Bukopuctoyouu meron bind():

<im’a Hanmcy>.bind(‘<momia>’, <im’a mpouexypu>)
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Hanpukmaazn, morpidomo, mo6 miciaa Hacramaa moxii Click 3 mammcom
3 imenem label kosip ¢gomy Hamucy craBaB H#08MmMuM, KOJIP CHUMBOJIB —
4ep8OHUM, PO3MIpP CUMBOJIIB 14, y HANC BUBOAUWBCA 3amaHUil TeKCT S Ha-
suatcy y 8 kaaci. Ha mamouky 4.7 HaBeJJeHO TEKCT BiATIOBiIHOTO MPOEKTY
Ta pe3yJabTaT MOro BUKOHAHHSA, Yy TOMY YHCJi pe3yJabTaT BUKOHAHHS IIPO-

menypu — oopoduura moxii Click gia mamucy.

tkinter import *
label click(event):

label [ "t k
label [ t
label[
label['bg']
root=Tk ()
root.geometry("'300x200")
label = Label (text = 'lle pammc')
label.bind('<1>", label click)
label.pack(pady = 20)

14

oo
= 1

- ] x

H HaBuarck y 8 Knaci

Man. 4.7. O6po6Huk nogii Click ana Hanucy Ta pesynsraT Moro BUKOHaHHSA

AN TUX, XTO XO4ye 3HATU BiAbLue

TeKkcT y Hanuci MOXXHa BMBECTU B Kinbka psakiB. [na uboro Ha Micui, Ae NMOBMHEH
PO3NOYMHATMCA HOBUI PSAOK, MOTPiGHO BBeCTM cumBonu \n. Hanpuknaa, y Hanuci, cTBo-
peHomy komaHgoto label = Label(text = ‘A HaB4atoch \n y 8 knaci’), y nepomy psgky
Oyae BigobpaxaTucst TEKCT S Hagyaroch, a y Apyromy — y 8 knaci. Peaynsrat BUKOHaHHS

L€l KomaHaM HaBe4eHO Ha MantoHKy 4.8.

f i -

H HaByawoch
y 8 Knaci

Mar. 4.8. BuBeeHHs TEKCTY B Hanuci y Asa psaku

w., Mpautoemo 3 komm’roTepom

" BaBgaHHS Ta AITOPUTMU iX BUKOHAHHS BU 3MOJKETe 3HA-
Tu 3a agpecoio hittps://cuttly/0e2¢DIXE abo QR-romom.

HamBakAuMBiLLE B LLIbOMY MYHKTi

CTOBMX MOBIAOMIIEHb.

o

Hanuc — ue enemeHT KepyBaHHs, K1 BUKOPUCTOBYETLCA AN BUBEAEHHS Y BiKHI Tek-

[na cTBOpeHHSA Hanucy Ta NoB’A3yBaHHA MOro 3i 3MiHHOK BMKOPUCTOBYIOTb KOMaHay

BUrMAAY:
<im'a Hanucy>= Label()
abo

<im'ss Hanucy> = Label(<Habip BnacTMBOCTEN Ta iX 3HAYEHbL>)
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Y nepwomy Bunagky Oyae CTBOPEHO HanWC 3i 3HAa4YEHHSMU BMacTMBOCTEN BUCOTA,
LWMPWHA i KOMip, YCTaHOBMNEHNMM 3a 3aMOBYYBaHHSAM, 6e3 TeKCTy B HbOMY. Y ApyroMmy Bu-
nagky 6yae CTBOPEHO Hamnuc, 3Ha4YeHHs1 BNacTUBOCTEN SIKOro 3aaHo Yy Ui KomaHai. Y gyx-
Kax 4yepes KoMy BKa3yloTb Napy <BfAacTUBICTb> = <3HAYEHHN>.

Onsa Hanucy MOXyTb OyTW BCTaHOBMEHi 3Ha4eHHs BnactueocTten text, width, height,
bg, fg, font, state Ta iHwWKMx aHanoriYHO 4O TOro, SIK BOHW BCTAHOBMOBANNCS A5 KHOMKMU.

3HayeHHs1 BNacTMBOCTEN TaKOX MOXHA 3a4aBaTu Ta 3MiHIOBaTV OKPEMUMM KOMaHOAMU BULLY:

<iM’s Hanucy>[‘<Ha3Ba BNacTMBOCTI>’] = <3Ha4YeHHA BNacTUBOCTi>

[na po3millleHHs Hanucy Y BikHI NPOEKTY BUKOpUCTOBYIOTbL MeToan pack() i place().

3 Hanucom MoXHa noe’aA3aTtn npouenypy — 06poOHUK AesiKoi NOAiT, BUKOPUCTOBYHOUM
meTopA bind():

<iM’s Hanucy>.bind(‘<nogis>’, <im’a npoueaypun>)

&=, Aawnrte BiAMOBIAI HO 3ANUTAHHS

<L 1. Jlya 4oro BUKOPUCTOBYIOTH HAIUC?
© 2. dx crBopuTHu Hamuc?
3. fIK MOKHa BCTAaHOBUTH 3HAUEHHS BJIACTUBOCTEN Hamucy?
4. fAxi Bu 3maeTe BiaacTuBocTi manucy? IloscHiTh ix.
5. fAk posmicTuTH Hamuc y BiKHi?

¥~ O6roeopirtb i 3p06iTb BACHOBKMU

- 1. IITo Bl,u6yBaTnmeTbca, SIKIIIO JOBXKHHA TEKCTY, AKWHA BUBOIUTHCS
Ha KHOIIKY i B Hamwuc, OijbIna 3a IX mupuny?
2. 3 AKOI0 METOI0 Y BiKHi pPO3MIIIyIOTh IMOPOKHiNA Hamuc?

¥*. BMKOHOWMTE 30BACHHS

8 1. CrBopiTh TpPOEKT, y sKOMYy B pesyabTaTi Hacramma moxii Click
IIs1 HAmmucy OyZe BCTAHOBJEHO ImMupuHy Hamucy 30 cMMBOJIIB i 3MiHUTBHCS
TEeKCT y HaIlMCi Ha Ha3By BYJIUIi, HA AKiA po3MiIlleHO BaIll 3aKJaj OCBiTH.
ITouaTKOBiI 3HaYeHHA BJACTUBOCTEIl HAIMCY B3aJUIITE 3a 3aMOBUYBAHHIM.
30epe:kiTh MPOEKT y Balrii mamii y ¢aiiii 3 imenem 3aBmanusa 4.3.1.

2. CTBOpiTH IPOEKT, Vv AKOMY B pesyiabrari Hacraunus moxii DblClick
I Hamucy OyAe BCTAHOBJEHO BICOTY HAIMCY 3 CHUMBOJHU, 30iJIbIIUTHCS
posMip cuMBOJiB i 3MiHMTBCS TeKcT y Hamuci Ha Barmre im’s. ITouaTKoBi
3HAUYEHHSA BJIACTHUBOCTEN HAIKCY 3aJIUIITE 32 3aMOBUYBaHHAM. 30epexiTh
MPOEKT y Ballliil mamiri y ¢aiiai 3 imenem 3aBmanna 4.3.2.

3. CTBOpPITHL IPOEKT, V AKOMY B pedyabTaTi HacTaHHA moAii MouseMove
IS Hamucy OyZe BCTAHOBJIEHO HOBUII TEKCT Yy HBOMY, iHIIWM IIIPHUMTOM,
iHITUM pPO3MipoM CHMBOJIIB, iHITUM KoJbopoM cuMBoJiB. IlouaTkoBi 3Ha-
YeHHS BJIACTUBOCTEM HAMMCy BUOEpPiTH caMocTiiiHo. 30epesKiTh ITPOEKT
y Bamrii manmi y gaini 3 imenem 3aBmanua 4.3.3.

4. CTBOpPiTH HPOEKT, ¥ AKOMY B pesdyJabrari Hacranua moxii Click misa
BiKHa HIIMPHUHA HAMNCY 30iJMBIIUTHCA HA 5 CHMBOJIIB, Y HAIIIC BUBENETHCS
Ha3Ba BAIIlOT0 3aKJaJy OCBiTH »KOBTUM KOJILOPOM Ha yepBoHOMY (oHi. [lo-
YaTKOBI 3HAUeHHS BJIACTMBOCTEM Hammcy BUOEPiTh camMocTiiino. 30epe:xiTh
MPOEKT y Balliii mamiti y ¢aiiai 3 imenem 3aBmanus 4.3.4.

5. CTBOpiTh MPOEKT, V AKOMY B pesyabraTti Hactanua moxii Click misa
KHONKHK poaMmip BikHa mpoekTy crane 500 mHa 400 i B Hamuc BUBeHeThCS
Ha3Ba BAIIIOTO 3aKJIAAy OCBiTH CHMHIM KOJHOPOM Ha yKoBTOMY (poHi. Ilouar-
KOBi 3HaueHHs BJACTHUBOCTEeI BiKHA i Hamucy BuOepiTh camocTiiino. 36epe-
JKiTh IPOEKT y Balnii manii y ¢aiai 3 imenem 3aBmanas 4.3.5.
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6. CTBOpDiTH MPOEKT, Yy AKOMY po3TallryiTe y BikHi nBa Hanmcu Mos
Kpaina Ta Ykpaina. YCTaHOBITH 3arojioBOK BikHa — Ykpaiuna. Ilicaa na-
cranua moxii Click 3 mepmiumm HamucoMm KoJip ()OHY IIEPIIOro HaIucy
OOBUHEH CTaTH CUHIM, APyroro Hamumcy — xosmum. Ilicis HacraHHs
moxii Click 3 apyrum HammMcoM KOJIip CMMBOJIIB HePIIOTO0 HANHNCY IIOBU-
HEeH CTaTu H#08MmMuM, TPYTOTO HAIUCY — CUHIM, MIPUPT CUMBOJIIB y 000X
Hanucax — Arial, 14, nanisxcupruili. Buraan BikHa TPOEKTY HaBeIEHO
Ha MaJgioHKY 4.9. 30epeXiTh IPOEKT y Bamriii mamii y Qaiai 3 iMmeHem
sapmanng 4.3.6.

# vp... - m] ® § vwp... - m] X f vwp.. -— m] ®
i sl Mos KpaiHa
Yipaina Ykpaina
YkpaiHa
a) 6) B)

Marn. 4.9. Burnag BikHa nNpoekTy:
a) nicns 3anycky;
©0) nicnsa HacTanHa nogii Click gnsa nepworo Hanwuey;
B) micnsa HacTtaHHs nogii Click gns gpyroro Hanucy

7. CTBOPITH MPOEKT, y AKOMY po3TalnyiTe y BikHi gBa Hanmcu Hiu
i /lens, samaiiTe 3arojioBoK BikHa — Cgim.ao. Ilicias 3ammycKy IIPOEKTY KO-
Jip ¢oHy BiKHaA — uOpHUil, KOJIp (DOHY IEPIINOro HANWCY — Cipuil, Ipyrui
Hamnuc He gidoopaxcaemyvcs. Ilicaa macranas momii Click 3 mepmum mHanu-
COM KOJIip (poHY BiKHA crTae Oiium, IMEePIINA HAIINC 3HUKAE, IPYTU HAIIC
BimobOpaskaerbesa Ha cipomy doui. Ilicaa macramas moxii Click 3 gpyrum
HAIIICOM BiKHO TPOEKTY IIOBEPTAETHCA OO IIOUATKOBOrO CTaHy. Burisan
BiKHaA IPOEKTY HaBemeHo Ha MaJOHKY 4.10. 306epekiTh MPOEKT y BaIiii
manti y gairi 3 imenem 3aBmanHa 4.3.7.

§ ceir.. - O b3

Pere

6)
Man. 4.10. BikHo npoekTy: @) no4aTkoBMI CTaH i nicnst HacTaHHs nogii Click gna gpyroro
Hanucy; ©) nicnsa HactaHHA nogii Click gnsa neplioro Hanucy

'i‘f [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. Jlyig 9oro BUKOPUCTOBYIOTh IIOJISI B TEKCTOBOMY Iipoitecopi Word?
2. YuwMm BimpisuamoThCAa 00’€KTU noJze ta Hanuc?
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4.4. TOAE. MPOEKTU 3 BXIAHUMU AAHUMMU TA PE3YABTATAMU

Y ubOMy NYHKTi ATUMETbLCA Npo:

» none, oro BNacTUBOCTI Ta X 3HAYEHHS;

P CcTBOpEeHHs Momns Ta cnocobu MOro Po3MilLEHHS Y BiKHI;

P nogii, ski MOXyTb BigOyBaTUCs 3 Nonem;

P 06po6HUKM Momdiit 3 nonew;

P> BMKOPUCTAHHS MOMSA Yy MPOEKTAX 3 BXIAHUMW AaHMMW Ta pesynsTaTamu;
P> BUKOPWUCTaHHSI Yy MPOEKTaxX KOHCTaHT.

NOAE. BAACTUBOCTi MNOA4

Mpuraaaite

S5 ® Aki BM 3HaeTe BNACTUBOCTI Hanucy? HaBediTe Npuknaam ix 3Ha4eHb.

® FAKMMM KOMaH4aMU CTBOPHOETLCH HAMUC i PO3MILLYETBCS Y BiKHI?
® FK 3MiHUTM 3HAYEHHSA BNACTMBOCTI Hanucy?

IIle omHUM eleMeHTOM KepyBaHHSA, AKWI MOYKHA BUKOPHCTATU Y TIPO-
€KTi, € nose. Ilome — 1e ereMeHT KepyBaHHSA, SAKUA BUKOPUCTOBYETBHCS
B OCHOBHOMY JIJIsI BBeleHHA NaHUX. IloJe MOKHA BUKOPUCTOBYBATU TaKOMK
JIJIsT BUBEJeHHS Pe3yJIbTaTiB.

11106 posmicTuTHU mMOJIE B y3Ke CTBOPEHOMY i BilKpuTOMy BiKHi, MOTPiOHO:
1. CrBoputm HOBUI 00’e¢kT Tumy Entry (amru. entry — samwme, BXin),

moB’sA3aTu ioro 3i 3MiHHOIO, IKa BU3HAUaTuMe iM’sa 00’eKTa.

2. YcraHoBUTHU 3HAYEHHS BJIACTUBOCTEU ITOJA ab0 3aJIUIIUTH iX 3a 3aMOB-

YyBaHHSIM.

3. PosmicTuTu crBOpeHMU 00’€KT y BiKHI.

HJia cTBOpeHHA MOJIA Ta OB’ A3YBaHHS HMOTO 3i 3MiHHOI0O BUKOPHCTOBY-

I0TH KOMaHIYy BUTJIALY:

<im’sa_moas> = Entry()
abo
<iM’a_moas> = Entry(<umabip BracTuBocreil Ta IXx 3HaUEHb>)

¥ mepiroMy BUIIAAKY OyZie CTBOPEHO I10JIe 31 3HAaUeHHSIMU BJIaCTUBOCTEH
BHCOTa, IIUPUHA i KOJIpP, YCTAHOBJIEHUMHU 3a 3aMOBUYBaHHAM, 0e3 TEKCTY
B HbOMY. ¥ IPYromMy BHUIIaAKy OylIe CTBOPEHO II0Je, 3HAaUeHHs BJIACTHUBOC-
Tell AKOTO 3aJaHO y I[ifl KoMaHIi. ¥ Oy:KKaxX uepe3d KOMY BKasyIOTh Mapu
<BJIACTHUBICTHE> = <3HAYEHHA>.

BaactuBocti mosa width, bg, fg, font amamoriumi mo BimmoBimHHX
BJIaCTUBOCTell KHONKM Ta Hamucy, a BjaactuBocTi text i height simcyrni
(BucoTa mOJIs BU3HAYAETHCA BUCOTOIO CHMBOJIIB y #oro BmicTi). ia moss
MOJKHA 3aJaBaTU TOBIMHY PaMKH AK 3HaueHHs BjactuBocTi bd (amri.
border — mexxa).

[ posmimieHHA mMoJasa Yy BiKHI IPOEKTY MOKHA BUKOPHUCTOBYBATH Bi-
momi Bam metonu pack() i place().

Ha mamaionky 4.11 HaBemeHO BUIJIAL BiKHA IIPOEKTY 3 ABOMA IOJISIMMU.
Bepxue mose crBopeno Komauzmoo entl = Entry() 3i smaueHHsMu BJIacTH-
BOCTell 3a 3aMOBUYBAHHAM, HUYKHE TI0JIE CTBOPEHO KOMAaH00:

ent2 = Entry(width = 15, bg = ‘yellow’, fg = ‘green’, font = ‘Arial, 20°, bd = 3)
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Man. 4.11. BikHo NnpoexkTy 3 ABOMa NOMsMM

11106 BuBecTH B IOJie AeAKUHA TEKCT, BUKOPUCTOBYIOTH KOMAaHIy BUIY:

<iM’a moaa>.insert(<mosuria>, <rTekcr>)
(a"ri. insert — BCTaBUTH, BCTABKA),

7w —— Ie no3uyis — Iie HO3UIlisg CMMBOJIA B IIOJI,
ST R HDOUMHAIUN 3 AKOI OyZe BCTaBJIEHO TEKCT.

SIKIIT0 moJie MOPOIKHE, TO TEKCT YCTABJIAETh-
cs, moumHaooun 3 mosuirii 0, HaBiThL AKIITO
B KOMAaHAi yKasaHO iHITY mo3uIlifo. SIKIIo
K y HOJIi B)Ke € OesdKuii yMicT, TO TeKCT
MOKHa BCTAaBUTH, MOUMHAIOUU 3 OYIb-IKOI
mo3uilii y 1mpomMy BMicTi. [Jiss BcTaBIeHHS
TeKCTy B KiHeIlb iCHYIOUOT'O BMIiCTy BKAa3y-
1oTh nmosuiriro END.

Hamnpuraan, 1mo06 BUBeCTH B IIOPOYKHE
mone 3 imenem entry Tekct S Haswamco

8 Kaaci, TWOTPiOHO BUKOHATH KOMAaHIY
entry.insert(0, ‘I maBuarocs y 8 rkmaci’) (masn. 4.12).

g sminenHda BMicTy mboro moJss Ha A Haguawcs Yy 8-A kaaci MOXKHA
micJig momepenHbOi KOMaHAM AodaTyu KoMaHIy entry.insert(14, ¢-A’).

A 1106 oTpumaTu B moJi Tekct A Hasuawcy y 8-A kaaci wxoau N 1,
MOJYKHA IicJsa momepefHiX KOMaHI AOJaTH KOMAHIY

entry.insert(END, ¢ mkoau No 1°).
JJ1da ounIeHHA BMiCTy IIOJIA 3 iMeHeM entry BUKOPUCTOBYIOTH KOMAaHY:
entry.delete(0, END).

OTrpumaTu 3 moJis fioro BmMicT MmoskHa meTomom get() (aura. get — oTpu-
MarTn).

Hanpukiaan, y pesyjabTaTi BUKOHAHHA KoMauHau X = entry.get() sma-
YeHHSAM 3MIiHHOI X CTaHe TeKCT, AKNI MiCTHUTHCS B IOJIi 3 iMeHeM entry.

A 106 y manuc 3 imeHem label BuBecTum TexcT, 1[0 BBeAeHO B IIOJIE
3 imenem entry, morpi6bHO BuKoHaTu KoMmaunay label[‘text’] = entry.get().

IIix yac BUKOHAHHS MPOEKTY OyBae 3py4yHO, 11100 OApasy IIicjsd 3aiyc-
Ky IPOEKTY B IIOJIi OYB yCTAaHOBJEHUN Kypcop. ¥ TAKOMY pasi KaxKyTh, IO
mojie 3HaxoauTheAd y okyci. s 1boro BUKOPUCTOBYIOTH Meron focus_
set() (amra. focus — (okyc, set — ycramoBuTu). Hanpukiaana, BUKOHAHHS
komauau entry.focus_set() mpuBoAUTH 1O BCTAHOBJEHHS Kypcopa Bcepeau-
Hi moJisg 3 imeHeM entry.

Marn. 4.12. Tlone 3 TEKCTOM Y BiKHi
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OBPOBHUKU MOAIN AAS NOAS

Mpuraaante
® Aki nogii MoxyTb BigbyBatucs 3 Hanncom?
® |llo Take 06pobHUK MoJii?

® Ak 3anucyeTbcst 06POBOHUK MoAii y NPOEKTI Ta K BiH BUKOHYETLCA?

Ak i 3 immuMy 06’eKTaMu BiKkHA, 3 MOJIEM MOXKHA IOB’sI3aTH IPOIENY-
pu — 0OpOOHUKMU IOAil, BUKOpuUcToByoun mMeron bind().

Hanpuraan, Ha maaooHKY 4.13 Ha-
BeJeHO TEKCT IIPOEKTY 3 MPOIeAYPOI0 —
oopobrukom moxii Click mia moms. Is
mporeaypa MiCTUTh KOMaHIN:

YCTaHOBJIEHHSA MH#C08M020 KOJIbOPY

¢doHy 1O}

YCTAHOBJIEHHSA Y€P60H020 KOJbODPY

IJISI CUMBOJIIB TEKCTY B IIOJIi;

YyCTAaHOBJIEHHA posMmipy 12 nna

CHUMBOJIiB TEKCTY B IIOJIi;

BUBEIEHHS TEKCTY, VBEIEHOTO

B IIOJIi, y HAaIuC;

IPUCBOIOBAHHSA 3MIiHHINI X TEKCTy

3 TOJIs;
BUBEJIEHHS y BIKHO IIOBiZOMJIEHBb
TeKCTy — B3HavYeHHS B3MiHHOI X,

dAKe € TeKCTOM 3 MOJIs, OO0 SKOTO

B KiHIIi TOJZAHO 3HAK OKJUKY.

Ilicna samycKy HOPOEKTY Ha BUKO-
HAHHA B II0JIe MOYXHA BBECTH [JOBiJb-
HU#A TekcT (Ha MamioHKYy 4.14, a B
moJie BBemeHO TeKcT Ilpauyremo 3 no-
sem) i BubOpatu mose. PesymbraT BU-

from tkinter import*
from tkinter.messagebox import*

def click(event):
entry[ 'bg’']="yellow'
entry[ 'fg']="red’
entry[ 'font']=12
label[ 'text'] = entry.get()
x = entry.get()
showinfo( 'Mone', x+'!")

root = Tk(ﬂ
root.geometry( '3868x256")

entry = Entry()
entry.pack(pady = 28)
entry.focus_set()
entry.bind('<1>"', click)

label = Label()
label.pack(pady = 18)

Marn. 4.13. TekcT NpoekTy 3 0O6POBHK-
kom nogaii Click ans nons

KoHaHHSA 00poouuka moxAii Click mgus monsa maBegeHo Ha MaJOHKY 4.14, 6.

e

Mpawoeme 2 nansk

a)

HPE:IL.I,IOEMU 3 nonem

Tpalmen o 3 nanem

¥ None x

o Mpausceno 3 nonem|

aK

0)

Mar. 4.14. BikHO BUKOHaHHSI MPOEKTY MiCNsi BBEAEHHSA TEKCTY B Nofe i 4O HAacTaHHS
nogii Click ana nons (a) Ta nicna HacTaHHA nogii (6)

(z)



NMPOEKTU 3 YBEAEHHIM AAHUX | BUBEAEHHSIM PE3YABLTATIB
"7 Npuraaaiite
“~ e [InNs YOro BUKOPUCTOBYIOTb KOMaHZy NPUCBOIOBAHHA? SKuii Ti 3aranbHui BUrMSA?
® fK BMBECTM TEKCT Yy Hamuc; y none; y BiKHO MOBiAOMMNEHb? ® HAKi TMNW 3MiHHUX BU
3HaeTe? Ak 3HaYeHHS MOXYTb MaTK 3MiHHI Lmx TuniB? LLlo Bu3Havyae tmn 3MiHHOI?

Y xomi BUKOHAHHA IPOEKTIB MOYKHA BBOAUTU 3HAUEHHS BXimTHUX na-
HUX 1 BUBOAUTHU 3HAUEHHS Pe3yJIbTaTiB.

I BBeJeHHA 3HAUEHDb BXiTHUX HAHNX BUKOPUCTOBYETHCA IOJIE, a IJIs
BUBEIEHHsS 3HAUEHb Pe3yJbTAaTiB MOKHA BUKOPHUCTOBYBATH IIOJIe, HAIHC,
BiKHO IMOBiTOMJIEHB.

CTBOpPUMO IJIf MIPUKJIAAY IPOEKT, Y AKOMY OOUMCJIIOBATHMETBLCA CyMa
IBOX TOBLIbHUX YHCEJI.

CTBOPUMO MaTeMaTUUYHY MOJEJb IJA IILOTO IIPOEKTY:

BXigHi maHi: n1Ba IOBINTBPHMX Umcia X 1 y;
KiHIIeBi pe3yabTaTu: ix cyma z;
dopmyau: z = x + y.

OckisnbKM B MaTeMaTUUHIiNI MOIesi MIBOE BXiZHUX MTaHUX, BUKOPUCTAE-
MO Y IIbOMY IITPOEKTI ABa II0JA, Y AKi KOPHCTYyBau IIil Yac BUKOHAHHS IIPO-
€KTY BBOAUTHME AOAaHKM! (BOHM MOXKYThb OyTH i 1miji, i gpobosi). Kinmnesuii
pesyJibTaT BUBEAEeMO B Hamuc. Po3MiCTMMO TaKOK y BiKHI KHOUKY, ITicJis
BuOOpPY AKOI BigOyBaTHMeThCs NOJaBaHHs BBEIAEHUX Y IIOJIS UHCEJ i BUBe-
IeHHsS CYMU B HAIIHC.

TeKCcT IPOEKTY, IO CTBOPIOE BiKHO 3 PO3MIIlleHMMU B HHOMY HEOOXis-
HUMU 00’eKTaMu, IIpoleaAypa IJs JOJaBaHHS JBOX UYMCEJ, a TAKOXK BIKHO
BUKOHAHHSA IIPOEKTY HaBeleHi HA MaJdOHKY 4.15.

PoarismemMo HaBeleHy HPOIEAYPY.

Xoua KOpHCTYyBau IIii yac BUKOHAHHS IIPOEKTY BBOAUTH Y IIOJIS UUC-
Ja, cuctema, yTim, cupuiimae ix Ak Texctu. Ili TekcTm € BMicTOM IIO-
aiB 3 imenamu entryl i entry2. Tomy mepimi aBi KoMaHIM IIpOIeAypu

tkinter I ¥
click(): o
x = float (entryl.get()) 7 i = o

y = float (entry2.get())
zZ=x+y
label[’ xt'] = str(z)

|root = Tk() 1268
|root .geometry ("300x230")

entryl = Entry()
entryl.pack(pady = 10)
entry2 = Entry ()
entry2.pack(pady = 10)

label = Label ()
lakel.pack(pady = 10)

Mar. 4.15. BikHO 3 ABOMa NOMASMM, HAMMCOM i KHOMKOK Ta TEKCT MPOEKTY
3 npoLeaypoto Ans AoAaBaHHA OBOX Yucen
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= float(eniryl.get()) i y = float( entry2 get()) IepeBOAATL TEKCTOBe
HO/I[aHHH yuces 0es3mocepeHbo B UMCJA 1 IPUCBOIOIOTH IIi 3HAUEHHS 3MiH-
HUM X 1 y BigmosigHoO.

Tpersa koMaHza Jomae IIi YMcaa Ta IPUCBOIOE CYMY 3MiHHIN 2.

YerBepra KoMmauzna label[‘text’] = str(z) (aura. string — pamok) mepe-
BOJAUTEL OOUMCJIEHY CYMYy i3 umcja B MOr0 TEKCTOBE MOJAHHS Ta IIPHCBOIOE
meii TeKCT 3HAUEHHIO BiacTuBOCTi text mamucy 3 imenem label.

SHaueHHA BMIiHHUX X, Y, 2, AKi BUKOPHCTaHi y Ipoueaypi, 3a yMOBOIO
3a1avi MOKYTh OYTH HOBiIbHUMHU YMCIAMU, TOOTO i misumu, i npoboBuUMU;.
Tomy s Takux sMiHHUX Bukopucrano tui float.

ITix yac BUKOHAHHS CTBOPEHOT'O MPOEKTY KOPHCTYBAY YBOAUTH Y IIOJISA
nBa uwuciaa (Ha maaiouky 4.15 1me umena —2,7 i 15,38), Bubupae KHOIKY
Cyma, i pesynbrar (12,68) BuBomuThca B manuc. He 3akpmBaioum BiKHO
BUKOHAHHS MPOEKTY, KOPUCTYBAU MOKe BBECTHU B IIOJIS iHIII UmMCia, 3HOBY
BubpaTu KHOnKy Cyma Ta ojgepKaTu HOBUII pedysabrar. I Tak MoXXHA IIO-
BTOPIOBATHU HOBiJIBHY KiJIbKiCcTh pasis.

3eepmaemo 8awly ysazy: Min Yac yBeAeHHS B IIOJA APOOOBUX UYUCET
mija i A7po6oBa YACTUHU BiJOKPEMJIIOIOTHCS KPAIIKOIO.

II1o6 mim uac BUKOHAHHA IIPOEKTY
KOpPHCTyBaueBi 6yJio sposyminimte, y axi | # = o X
moJIs IO caMe IIOTPiOHO BBOAUTHU i me
BUBOJUTUMETHCA PE3YJabTaT, IOIIiJIBHO
y BiKHiI posamicTUTH IIOPYyY 3 KOKHUM 517
moJjieM i HammcoM, NPUSHAYEHUMU IJIA
BUBEJIeHHS pe3yJbTaTy, HAIlUCU 3 IIO-
SACHIOBAJILHUMY TEKCTaMM, HaIPUKJAT, 12.4
ITepwuit 0dodawnor, pyeuii dodarHok, Cymia
Cyma (man. 4.16).

3eepmaemo sauly ysazy.

1. [Ons1 BuUBeIeHHA 3HAUEHHS KiHIle- e
BOTO pesyJbTaTy (3MiHHA 2) MOKHA
3aMicTh HAIIMCY PO3MICTUTU y BiKHI
e oJHe moJjie, HAIpUKJIal 3 iMeHeM
entry3. I Toxi y mpomnenypi Komauzga
BuBeZleHHA Oyyia 06 Takorm: entry3.
insert(0, str(z)).

2. Tlepen BUKOPHCTAHHAM y IPOEKTI KOMaHIM BUBEAEHHS B II0JIE MOI[LIb-
HO BKJIIOUATH Y HPOEKT KOMAHAY OUHUIIEHHS HOJIA Bil MOMKJIUBUX IIO-
mepenHix pes3yJbTaTiB BUKOHAHHS HIPOeKTy: entry3.delete(0, END).

3. MoskHa Oyso 6 TaKOK BMBECTH 3HAUEHHS 3MiHHOI 2z y BiKHO IOBizOM-
aeub. Toxai xomanma BuBemeHHsA OyJsia 6 Takor: showinfo(‘Pesyabsrat’,
str(z)).

AKIMo y mpoeKTi BXigjHMMU JaHUMY MOTJIN 01 OyTHU TiJIBKHU IiJIi Ymcia,

TO IJIsT YNTAHHA IX 3 IIOJiB MOKHA BUKOPHUCTATH KoMaHau X = int(entryl.

get()) i y = int(entry2.get()).

Y mpoekTi Ha MaaioHKY 4.13 y Komaungi x = entry.get() Bukopucrama
3MiHHA X, 3HAUEHHAM AKOi € TekcT. Taxka sminHa mMae Tum string.

Mepwivi qogaHoK

Hpyrvi goaanox

17.47

Man. 4.16. BikHO BUKOHaHHSA
NPOEKTY A0AaBaHHSA ABOX Yncen
3 MOSACHIOBANbHUMM TEKCTAMM

()



BUKOPUCTAHHS Y NPOEKTI KOHCTAHT
(NOCTINHNX BEAUYUH)

Fr=!

e | -

.~ Mpuraaante

<= @ YyM KOHCTaHTW (MOCTiVHI BENNYMHWN) BiOPI3HAOTLCA Big 3MiHHUX?
® Aki KoHCTaHTK BY 3HaeTe? HaBeaiTb ix 3Ha4YeHHS.

¥V mpoekTax, KpiM 3MiHHUX, YaCTO BUKOPUCTOBYIOTHL KOHcmaHnmu (Io-
crifini BeauumHu). KoHCTaHTa — Iie BeJMUMWHA, 3HAUEHHA AKOI He 3MiHIO-
€ThCSA B XOJIi BUKOHAHHSA IIPOEKTY.

Hanpukaazn, SKIO0 TOTPiOHO CTBOPUTU IIPOEKT IJsI OOUMCIIEHHS Macu
COCHU, TO IOTPiObHO 3HaTHU ii 06’eM i ryctuny. Ile Moike OyTH BasKJIMBUM
IJis BUBHAUEHHS, SKi BaHTAKiBKM Ta CKiJIbKM IX IMOTPiOHO /IS IIepeBe3eH-
HSI COCEH Ha IepeBOOOPOOHUI 3aBOJ.

I axmio 00’em cocHU MO:Ke OyTu pisHMM (3MiHHa BeJWMUYMHA), TO T'yC-
TUHA COCHU € IOCTiHHOI0 BEJIMYMHOIO. SHAUEHHS T'YCTUHU MOKHA 3HAUTHU
B TabJIUIli TYCTHUH PEYOBUH.

CTBOpUMO MaTEMATUYHY MOJEJb AJA IIbOTO IIPOEKTY:

BXigHi mani: 00’em cocuu V;

KiHIIeBi pe3yJabTaTH: Maca COCHU m;

tdopmyna: m = pV, me p — TrycTHHaA COCHM — KOHCTAHTA, IO JOPiBHIOE
520 kr/m3.

YV moBi nporpamyBanHsa Python nmpuiinsaTo sanucyBaTi iMeHa KOHCTaHT
(TTOCTiHHUX BEJIMUWH) BEJIUKUMHA JIiTEpAMU.

YBaxkaTumeMo, IO Y IIbOMY IIPOEKTI 3HAUEHHS 00’ €My BBOAUTHUMETHCS
B KyOiUuHMX MeTpax y IoJjie 3 iMmeHeM entry, a 3HAUeHHS MAcU BUBOIUTIH-
MeThbCs B Kijorpamax y Hamuc 3 imenem label.

Toni BigmoBigHUM (hparMeHT IPOEKTY BUIJIALATHME TaK:

RO = 520
v = float(entry.get())
m=v * RO

label[‘text’] = str(m)

w., Mpautoemo 3 koMmm’roTepom

3aBIaHHA Ta aJTOPUTMU iX BUKOHAHHS BU 3MOKeTe 3HAaii-
TU 3a agpecoio hitps://cuttly/Ae2¢DOVI abo QR-romom.

HanBakAuMBiLLE B LLIbOMY MYHKTi

c Mone — ue enemMeHT KepyBaHHS, K1 BUKOPUCTOBYETLCH AN BBEAEHHS 3HAYEHb BXia-
HWUX JaHUX | BUBEOEHHS 3HaYeHb pe3ynbrarTis.

LLlo6 po3micTuTK none B yxe CTBOPEHOMY i BIAKPUTOMY BikHi, NOTPIOHO:

1. CtBopuTn HOBUM 00’ekT TNy Entry (aHrn. entry — 3anuc, BXxig), nos’sa3atun Moro 3i

3MiHHOIO, SKa BM3Ha4YaTuMme iMm'a 0b’ekTa.

2. YCTaHOBMUTW 3HAYEHHS BMacTMBOCTEN nons abo 3anuwinTy iX 3a 3aMOBYYBaHHSAM.

3. Po3micTth cTBOpPEHMIN OO’EKT Y BiKHI.

[ns cTBOpeHHs nons Ta NoB’A3yBaHHA MOro 3i 3MiHHOK BUKOPUCTOBYIOTb KOMaH4y BU-
rnaay:

<im’si_nonsa> = Entry()

abo

<iM’aA_nonsa> = Entry(<Habip BnacTuBoCcTeN Ta iX 3Ha4YeHb>)
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Y neplomy Bunaaky 6yae CTBOpeHO norne 3i 3Ha4eHHs MU BNacTUBOCTEN BUCOTA, LUM-
pVHa i Konip, yCTaHOBNEHNMM 32 3aMOBYYBaHHSIM, 6€3 TEKCTY B HbOMY. Y Apyromy BUNagKy
Oyae CcTBOpEHO nore, 3HaYeHHs BNacTUBOCTEN SKOro 3a4aHo y Ui KoMaHai. Y AyxXkax ye-
pes KoMy BKasyloTb napy <BfacTUBICTb> = <3HAYEHHNA>.

Bnactueocrti nonsa width, bg, fg, font aHanoriyni o BiANOBIAHMX BNACTUBOCTEN KHO-
nku Ta Hanucy, a BnactusocTi text i height BigcyTHi (BucoTta nonsi BU3Ha4YaeTbCA BUCOTOHD
CMMBOIIIB Yy 110ro BMmiIcTi). [1ng nons MoxHa 3agaBaTv TOBLUMHY paMKy SiK 3HAYEHHS BNacTu-
BocTi bd (aHrn. border — mexa).

[na po3milleHHs nons y BikHi MPOEKTY MOXHa BUMKOPWUCTOBYBATM BiOMi BaM MeToaM
pack() i place().

LLlo6 BuBecTn B none AesIKMIN TEKCT, BUKOPUCTOBYOTb KOMaHAy BMAY:

<iM’a nona>.insert(<no3unuisa>, <TekcT>)

OTpvmMaTy 3 noms Moro BMICT MOXHa, BUKOPUCTOBYOYM MeTon get(), Hampuknag
label[‘text’] = entry.get().

[ns o4nLLEeHHs BMICTY nons 3 iMeHem entry BUKOPUCTOBYIOTb KOMaHAY:

entry.delete(0, END)

Ak i 3 iHWKMMK 06’ekTamMy BikHa, 3 MOSIEM MOXHa MOB’si3aTu Npoueaypy — 0OpobHMKK
noAin, BukopucToBytoun metog bind().

MpountaTy yncno 3 nons 3 iMeHem entry1 i IPUCBOITY OrO 3MIHHIN MOXHa KOMaHO0k
x = float(entry1.get()) abo x = int(entry1.get()).

BuBecTn 3HavyeHHs 3MiHHOT z y Hanuc MoxHa komaHgotw label[‘text’] = str(z), a B
none — komaHgot entry3.insert(0, str(z)).

KoHcTaHTa — Le BenuynHa, 3Ha4yeHHs SKOT He 3MIHIOETLCS B XOi BUKOHAHHS MPOEKTY.
Y moBi nporpamyBaHHsa Python npuiHsaTO 3anmncyBaTth iMeHa KOHCTaHT (MOCTIMHUX Benu-
YMH) BEMMKUMM FliTEpPaMMU.

&%, Aante BIANOBIAI HO 3ANUTAHHS

¢ 1. Jlna yoro Moske BUKOPHCTOBYBATHUCS I10JIE?
. fAx crBOpUTHU TOJIE i posMicTHUTH #OT0 V BiKHI?

. fAxki BmactuBocTi mossa Bu 3HaeTe? CxapaxTepusyiiTe ix.
. $Ix samaTuy 3HaueHHS BJIACTUBOCTI IIOJS B KOMAHIL IOTO CTBOPEHHS?
. SK sMiHNTU 3HAUEHHS BJIACTMBOCTI IIOJIS B XOJi BUKOHAHHS IIPOEKTY?
. K oTpumMaTu 3HAUYEHHS 3 IIOJIS; 3aIMCATH B II0Jie; BUAAJIUTU NAHi
3 moJAa?

7. SAKkuMH KoMaHZaMM MOJKHA IIePeBEeCTH TEeKCTOBe IIOJaHHSA dYHcja
06esmocepeHbO B UMCJIO i HABIAKM?

8. Yum xomHcTaHTa BigpisHseTbCs Big sMiHHOI?

SO W=

¥~ O6roeopitb i 3p06iTb BACHOBKU

1. YuwMm BigpisuAOTHCI KOMaHAN BUBEAEHHS B Hamuc i B moje?
2. YuwMm BifpisHAOTHLCS KOMaHIM BUBEJEHHS B I0JIe M Y BIKHO IOBigzoM-
JeHb?

¥. BMKOHOWMTE 30BACHHS

8 1. CrBopiTh mpOEKT, y AKOMY B pesyabTari Hacranus moxii Click mma
moJisa OyZe BCTAHOBJIEHO INMMPUHY HOJs 15 cuMBOJIIB i BUBEIEHO TEKCT
y mojse «IupopmaTuka» CUHIM KOJBOPOM Ha »KOBTOMYy (oHi. ITouaTxosi
3HAYEHHS BJIACTUBOCTEI TIOJIA 3aJIMINTE 3a 3aMOBUYBaHHAM. 30epexiTh
MPOEKT y Ballliil mamii y ¢daiiai 3 imenem 3aBmanna 4.4.1.

2. CTBOpPiTHL TIPOEKT, y SAKOMY B pe3yJabTaTi HacTaHHS IOMii
DoubleClick nas moss 6yae BCTaHOBJIEHO TOBIIMHY PAMKHU IIOJIsS 3 IMiKcesi

()
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i 3MiHeHO TeKcT y moJIi Ha Barlle iM’a cuHiM KoabopoM. ITouaTkoBi 3HaUeH-
Hs BJIACTUBOCTEH M0OJIs BUOEPiTh caMocTiiiHO. 36epeKiTh IPOEKT y Balliii
namii y gaiiai 3 imenem 3aBmanug 4.4.2.

3. CTBOPITH MPOEKT, ¥ AKOMY B pe3yabTaTi HacTauud moxii MouseMove
IS ToJisA Oy/le 3MiHEHO TEKCT Y HbOMY, YCTAHOBJIEHO YePBOHUM KOJIIP TEK-
cTy, cipuii KoJaip QoHy i mupuHa moaA 30iAbBIIUTHCA Ha 5 cuMmBogis. Ilo-
YaTKOBI 3HAUEeHHsS BJACTHUBOCTEH MOJs BUOEpPiTH caMocTiiiHo. 30eperKiTh
OPOEKT y BAIli¥l mammi y daiiai 3 imenem 3aBmauug 4.4.3.

4. CTBOpPiTHP MaTeMaTHUUHY MOJEJb i MIPOEKT [Jisd OOUMCJIEHHSA 3HAUEH-
Ha Bupasdy (2%a + b)*(a — b). MaremaTuuHy MOJAEJb 3aMUIIITHL y 3OIIUT.
30epesKiTh MPOEKT y Balrii mamii y gaiiiai 3 imenem 3aBmanna 4.4.4.

5. CTBOpiTh MaTeMaTUUYHy MOJEJb i IPOEKT AJA OOUMCICHHS 3HAUEH-
HA Bupasy (3¥a — b)*(a + 2*b). MaTeMaTUUHy MOJEJb 3aIHUIIITL Yy 30IIUT.
30epesKiTh MPOEKT y Ballliit mamiii y ¢gaiinai 3 imenem 3aBmanna 4.4.5.

6. CTBOpiTh MaTeMaTHUYHY MOJEJIDL i IIPOEKT MO OOUMCICHHS TOBXKU-
HU KoJia 3a JAaHUM PaaiycoM, BUKOPHCTOBYIOUM KOHCTAHTY. MaTeMaTHUHY
MOJeJib 3aUUIIIThL Y 30IIUT. 30epekiTh MPOEeKT y BamIiil mammi y daiiii
3 imenem 3aBmanna 4.4.6.

7. CTBOpPiTHP MaTeMATHUYHY MOZEJb i IIPOEKT AJA OOUMCICHHS IILIAXY,
AKWN TPOXOAUTH CBITJIO y BaKyyMi 3a meBHUM yac. MaremMaTHUHy MOJeJIb
3anUMIiTh y 30IIUT. 30epekiTh MPOEKT y Balmiil mamii y daiiiai 3 imenem
3aBmanua 4.4.7.

8. CrBopiTh MaTeMaTU4YHY MOJEJNHb 1 MPOEKT MAJSA BUSHAUEHHSA, AKY
CyMYy T'DOIIleli Ma€ 3alJIATUTH CIIOKWBAY 38 BUKOPUCTAHY €JEeKTPOEHEPTii0.
MaremaTuuHy MO[esib B3alUIIiTh Yy B30IIUT. 30epesKiTh HPOEKT y Balllii
manti y gaiii 3 imenem 3aBmanua 4.4.8.

9. Krienr nmoknaB y 6aHk x rpH mig p % piunumx. 3a ymMOBOIO OaHKY
OpuOyTOK 3a PiK momaeThbcsa 0 BKJIamy. CTBOPITHR MaTeMaTUUYHY MOJEJNb
i IPOEKT 1A BUBHAUEHHA, AKUU TPUOYTOK KJIIEHT oTpUMae uyepe3 2 POKH.
MaremaTuuHy MO[eNb B3AlUMIITh y B30IIUT. 30epesKiTh HPOEKT y Balllii
namii y gaiiai 3 imenem 3aBmanua 4.4.9.

.« MpaktnyHa po6orta N2 4.
{i‘_«l‘lpoekm 3 MOASIMW, HANMUCOMM | KHOMKOMM, 3 YBEAEHHSIM ACQHNX

i BUBEAEHHSIM PEe3yAbTATIB»

YBara! Iid wac pobomu 3 komn’iomepom dompumyiimecs 6umoz 6esne-
KU HummeodisibHOCMi ma CaHiMmapHOo-2i2iEeHIYHUX HOPM.

3amauya 1. CTBOPiTH IPOEKT 3 BUKOPUCTAHHAM IIOJSA i KHOIKMK. YCTa-
HOBiTh TaKi IIOYaTKOBi 3HAUEHHS BJIACTUBOCTEI:

® 110JId:

mupuHa — 15 cumeo.is;

TOBIIMHA PaMKU — 3 nikce.i;

BizcTyn Bim BepxHBOI Mexki BikHa — 30 nikceais;
® KHOIIKIU:

mupura — 10 cumso.is;

Bimceryn Bim moas — 10 cumeo.is;

TEKCT Ha KHOIIl — HA38a 6auUl020 KJACY;

KOJIip TEeKCTY — CUHIll;

KoJIip (hoHY — Hco8muil.

126



CrBopiTh 00pobuuK moxii Click mis KHOOKM, BUKOHAHHS SIKOTO BCTa-

HOBUTDH 4ep8OHUl KoJip GOoHY mojid, mpudT cuMBOJiB Arial, posMip cum-
BoJIiB 14, 30inpmiuTh mupuHy moasa Ha 20 CUMBOJIIB, YCTAHOBUTHL KOJIip
TEeKCTy Oinuil i BuBeme B moJie TeKCT Mu 6UKOPUCMOBYEMO 8ACMUBOCMI
noas!.

306epekiTh MPOEKT y Ballill manmi y ¢aiai 3 imeHem mpakTuuHa 4.1.
3amaua 2. CTBOPITHL IIPOEKT I OOUMCICHHSA B3HAUEHHS BUPa3y

a*(4*b — a).

1. CrBopiTh MaTeMaTUUYHy MOJeJb AJs PO3B’sA3yBaHHS 3afadi. SaluIlIiTh
ii B 301IUT.

2. Busnaure, AKi KOMIIOHEHTU HMOTPiOHO PO3MICTUTH Yy BiKHi I/ BBeIeH-
HS 3HAUYeHb BXiTHUX MaHWX, BUBENEeHHSA 3HAUEHDb KiHIEBUX pe3yJbTa-
TiB. PosamicriTh ix y BikHIi. IlignmunriTs ix.

3. CtBopith 00pobHUK moxii Click mias KHOMKU A1 O0YMCIEeHHS 3HAUYEH-
HS BUPAa3y i BUBEIEHHS Pe3yJabTaTy.

4. 306epexkiTh TPOEKT y Balriii manii y ¢aiai 3 imenem nmpaktuuna 4.2.

3amaua 3. Martu manma Mapifini meBHY cymMy Trpolleil i mompocuiaa Ky-

outu 400 r meunBa, 2 makeTu MoJIoKa i xJi6. CKIAZiTL IPOEKT AJIA 00UmC-
JIeHHS CyMU T'POIleii, SKa 3aJunIuThesa B Mapiikm.

1.

2.

CTBOpPiTE MaTeMaTUUYHy MOJEJIL OJIsS PO3B’sI3yBaHHS 3amadvi. SamuIIiTh
ii B 301IMUT.

Busuaure, sKi KOMOOHEHTH IIOTPiOHO PO3MiCTHUTH y BiKHIi AJd BBeJeH-
HA 3HAUeHb BXIiAHUX MAHWX, BUBEIEHHA pesyJbTariB. PosmicTiTh ix
y BikHi. IligmumriTs ix.

CrBopiTh 00podHuK moxii Click mis KHONKU i 00UYMCICHHS DPe3yJib-
TaTy i BUBeIeHHS HOTO.

30epe:KiTh MPOEKT Yy Balriil mamiii y gaiiai 3 imenem mpaktTuuHa 4.3.

[oTyeMoCb AO BMBYEHHSI HOBOrO MATEPIAAY

1. dAxi Tunu sminHux Bu 3HaeTe? HaBemiTs mpukJIamu ix sHAYEHb.
2. Illo Bu3HAYAIOTH TUIIXA 3MiHHUX ?

4.5. AOTiYHi BUPA3W. 3MiHHI AOTYHOTO TUMY. AOTiYHI OMEPALLT
Y uboMy NYHKTi N”TUMETbLCA NpPo:

P noriyHi BMpasw;

P> 3MiHHI foriYHoro Tuny;

P noriyHi onepaldii: 3anepeyYeHHs, KOH'IOHKLS, AM3'IOHKLIS.

AOTIYHI BUPA3U

Mpuraaante
e lllo Take sucnosrntogaHHA? ® Ha AKMX ypokax BYM BUKOPWUCTOBYBAmMW iCTUHHI Ta

XWOHI BUCMNOBMNOBaHHA? HaBepitTb npuknagn. ® Yn Oyab-sike peYeHHsl € BUCIOBIOBAH-
HAM? HaBegiTb npuknagu.

.}' =

Momipkynte
® AK MOXHa BM3HAYMTW, WO BUCIOBMNIOBAHHS iICTUHHE?
® AK MOXHa BM3HAYMTW, LLO BMUCIIOBMIOBAHHSA XMOHE?

(2)



Bu Bixe 3HaeTe, 1[0 BUCJIOBJIIOBAHHA — I[€ PEUCHHS, sIKEe MIiCTHUTh TBEp-
I)KEeHHs IIPO MeBHUM 00’€KT abo Impo 3B’SI3KM MixK 00’€KTaMU Ta IIPO SKe
MOKHa OQHO3HAYHO CKa3aTH, iCTHHHe BOHO uu xuOHe. IIpuriaagu icTuH-
HUX BHUCJIOBIIOBaHb: «Kuie — cmoauus Yrpainu», 2%5 — 4 =6, 4 < 12.
ITpukaagyu XMOHMX BHUCJIOBIIOBaHb: «Y ciuni 30 OHie», 2*%7 + 3 = 12,
3 > 5. Ilpukaangu peueHb, siKi He € BUCJIOBJIIOBAHHAMU: «3a4uUHU, 6YOb Ja-
cka, 8ikHo», «To0i cnodobaascs ueil pinbm?».

BucsnoBiioBaHHS MOKHA PO3TIALATH K JOTIiYHUI BUPA3.

JloriunuM BHpPa3oM Ha3WBAETLCA BUPAas,

TNorika (rpeu. Adyog — croso, AKUI MO)Ke HaO0yBaTH OJHOI'O 3 ABOX B3HA-
cmucn, Aymka, MOBa).— Hayka yeHnb: True (aHru. true — ictuHa, iCTUHHICTBD,
nNpo chopMu, METOAY | 3aKOHU mpasna) abo False (auri. false — xuba, xub-

npaBUIIbHOro0 MUCIIEHHA, NpPo

) HicTh, HempaBzna). 3Hauenus True Tta False
Cnocobu MipKyBaHHS.

HA3UBAIOThH JIOTIYHUMHU KOHCTAHTAMH.

SAKIO BHUCJIOBIIOBAHHSA iCTMHHE, TO BBa-
JKaloTh, 1110 3HAUEHHs BiAIIOBiZHOTO JioriuHoro Bupasy mopisuioe True. TooTo
«Kuie — cmoauuys Yrpainu» = True, (2%5 — 4 = 6) = True, (4 < 12) = True.

AKIo BUCIOBIIOBaAHHS XMOHE, TO BBAXKAIOTh, II[0 3HAUEHHS BiAIOBiz-
HoTO JioTiuHOTO Bupasy nopiBHioe False. TooTo «I[eil nidpyunuk 0as yuHis
cvomozo kaacy» = False, (2%7 + 3 = 12) = False, (3 > 5) = False.

B asroputmax JioriuHi BUpas3suM BUKOPUCTOBYIOTH Y PO3TATYKEHHIX
i mukgaax. Mu posriagHeMoO TaKe BUKOPUCTAHHS B HACTYIHUX HYHKTaX.

3MiHHi AOTiYHOTO MY

@
77 Npuraaante
= ® Aki TMNM 3MiHHMX BU 3HaeTe? HaBepniTb npyMknaamn 3Ha4yeHb 3MiHHOT KOXHOTO i3 LinX

Tunis. ® LLlo BU3Ha4yae Tmn 3mMiHHOI?

YV momepenHix myHKTax Bu BUKopucToByBasu 3MiHHI TumiB float Ta
int, sHAUeHHAMU AKUX OyJU Umciaa, Ta TUIY Sstr, 3BHAUEeHHAMU AKUX OyJIU
PAIKU TEKCTY.

B indopmaTuiii BUKOPUCTOBYIOTh TAKOXK 3MiHHI, 3HAUEHHAM AKUX MO-
sKyTh OyTu True a6o False. ¥ moBi mporpamysanus Python i smauemus
MOTPiOHO 000B’sIBKOBO MMCATU 3 BEJIMKOI JiTepu.

3MiHHI, AKi MOXKYyTh HAOYBATH OLHOI'O 3 JBOX 3HaueHb, True abo False,
Ha3WBAIOTHCA 3MiHHMMM JIOTiYHOTO THITY.

Jloriuumii Tum 3MiHHUX y MOBi mporpamyBaHHsa Python mosmauaeThbcs
bool (auria. boolean — noriunmii).

3eepmaemo 8awly ysazy:. caMi 3MiHHi JOTiYHOTO THUITYy i JIOTiUHI KOH-
CTAHTHU TAKOXK € JIOTIYHMMHU BUPA3aMHU.

HapmaBaTtu 3MiHHUM JIOTiYHOTO THUIY BiIIOBifAHI 3HAUEHHSA MOKHA KO-
MaHI0I0 IIpucBooBaHHA. Hampukiaan, x = True ado x = False.

3MiHHIA JIOTIYHOTO TUITY MOKHA HPHUCBOIOBATH 3HAYEHHS iHINIOI 3MiH-
HOI JIOTiYHOI'0 TUIly, HAIPUKJIAL Y = X.

3MiHHIA JOTiYHOTO THUOY MOJKHA TaKOK IIPHCBOIOBATH 3HAUEHHS JIO-
riumoro Bupasy. To6TO MOKHA BUKOPHCTOBYBATU TaKi KOMAHAU HPHCBOIO-
BagHA: X = (32 < 13), y = (2 + 12/3 == 6). ¥ nepmIi#i komMaH/i 3HAUEHHA
jgoriumoro Bupasdy 32 < 13 mopiBuioe False, Tomy i sHauenmus 3MiHHOI X
texx False. ¥V apyriit komaHIi 3HaK == BUKOPMUCTAHO [JIsI MOPiBHAHHSA, YU

128



IopiBHIOE 3HaueHHSA Bupasdy 2 + 12/3 umcay 6. OcKinbKM BOHH PiBHi, TO
3HaueHHsd JioriuHoro supasy 2 + 12/3 == 6 nopiBuioe True, i ToMmy 3HaUeH-
HA 3MiHHOIL y Texx True.

AOTIYHi ONEPALIT

Mpuraaaite

® Fki B1 3HaeTe apudMeTnYHi onepadii? Hag skMMu o6’ekTamy BOHU BUKOHYIOTLCS?
LLlo € pesynsratom umx onepauin? @ Aky onepauito Hag TeKCTaMu BU BUKOPUCTOBYBanun?
LLlo € pesynsratom Takoi onepawii?

Haitnpocrimi smoriuni omeparmii Bu B:ke 3Haete. Ile omepamii mopis-
HIHHA: ITOPiBHIOE, He NOpPiBHIOE, Oijbllle, MeHIe, OijbIlle abo JOpiBHIOE,
MeHIIe abo JopiBHIOE. ¥ MOBi mporpamysamHs Python i omeparrii mosua-
YaoTh TaK:

== DOpiBHIOE > Ginbwe >= 6inbwe abo gopiBHIOE

1= He AopiBHIOE < MeHLue <= MeHLe abo AOopiBHIOE

Posrasaemo 11e Tpu JOTriuHi omepailrii: 3amepeuyeHHsI, KOH IOHKILiA (J1ar.
conjunctio — 00’egHanHsa) i mus’roHKNIiA (yat. disjunctio — po3’enHaHHA).

3amepedyeHHAM JIOTIYHOTO BHpPa3y X HA3WBAETHCA JIOTiUHA oIllepailis,
pesyabraT aKoi mopiBuioe True, SKIO 3HaUeHHS JOTiUYHOTO BUPas3y X MO-
piBuioe False, i mopiBuioe False, sikiio 3HaueHHs JIOTiYHOT'O BUpPas3y X I0-
pisaioe True.

3amepeueHHs JIOTIYHOTO BMpasy X y MOBi mporpamyBanusa Python imo-
3HayaTh not x. IHKoM B MaTreMaTulli 3amepedeHHs JIOTiYHOTO BUPAa3y X
mo3HAYaeTheAa X abo ~x.

TobTo sarkmo x = True, To not x = False, i axmo x = False, To
not x = True. [[na oneparlii 3amepeueHHA MOKHA CKJIACTU TaKy TaOJIUITIO,
AKY HasMBaIOTh TAOJHUIIEI0 iCTUHHOCTI:

X not x
True False
False True

Ha 3amepevueHHA BUCJIOBIIOBAHHA YAaCTO BUKOPUCTOBYIOTH YACTKY HE JI0
nmiecioBa abo 0 ysaraJabHIOBAJIBHUX CJiB yci, koxcen. Hampuriazn, pesyib-
TaTOM B3alepeueHHsA BUCJIOBIIOBaHHA A = «IcHye Hallbinvuwie HamypavHe
yucso» € BUCJIOBIIOBaHHA not A = «He icHye Hail0invwiozo HamMypaibHO20
Yucaa», a pesyabTaTOM 3allepeueHHs BUCJOBJIOBaHHA B = «Yci namypanvhi
yucaa napHi» € BUCHOBIIOBaHHSA not B = «He 6ci HamypaJavbHi Yucaa napHi».

Kor’1oHKIi€I0 [BOX JIOTiUHUX BUPAa3iB X i Yy Ha3MBAETHCA JIOTiUHA OIIEpa-
mid, pesyabTaT AKoi nopiBHIOE True, AKINO 3HAYEHHA KOMKHOTO 3 JIOTiYHUX
BupasiB x i y mopiBuioiors True, i pesysabrar akoi mopisuioe False, skimo
3HaUeHHA Xoua 0 OJHOro 3 JOTiuHMX BupasiB x abo y mopiBuioe False.

Kor’roHKIia nBOX JoriuHmx BUpasiB x i y y MOBI mporpamMyBaHHSA
Python nmosnauaerbca x and y (aura. and — i, Ta). Iukonu B maTemaruiri
KOH’IOHKIIisl [BOX JIOTIYHMX BHUPABiB X 1 y ITIOBHAYAETHCA X A Y.
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Tabnumsa icTUHHOCTL AJ1s KOH’ IOHKIIII BUIVIALAE TAK:

X y xandy
True True True
True False False
False True False
False False False

s yTBOpeHHS KOH IOHKIIII IBOX BHCJIOBJIOBAHL YACTO BUKOPHCTOBY-
IOTh CIOJYUYHUKY i, Ta. Hanpukiazn, BucaoBiaioBaHHS «HJucno 36 kpamHue
3 i uucao 36 kpamue 2» € KOH'IOHKIIi€I0 JBOX BUCJOBJIOBaHb: «ucno 36
kpamue 3» i «Hucno 36 kpamue 2», a BUCJOBIIOBaHHA «Il0 micmy Kyp-
cyromov agmobycu Ta mpameai» € KOH IOHKI[I€I0 JBOX BUCJIOBJIIOBaHb: «I10
Mmicmy Kypcyiomsv asmoodycu» ta «Ilo micmy Kypcyroms mpameai».

JAu3’I0HKIi€l0 OBOX JIOTiUHMX BWPAa3iB X i y Ha3WBAeTbCA JOTiUHA
omeparlis, pes3yabraT AKoi mopiBHioe True, AKIO 3HAUeHHS xXoua 0 OIHO-
ro 3 JyoriuHMX BHUpasdiB x abo y mopiBHIoe True, i pesynbrar AKOI ZOPiB-
uioe False, axio 3HaueHHA KOYKHOTO 3 JIOTiUHUX BUPAa3iB x i y mopiBHIOE
False.

Huns’1oHKIid ABOX JOriyHMX BUpasdiB x¥ i y y MOBi IporpamyBaH-
Ha Python nosmauaerscsa x or y (aurn. or — a6o). Imxkonu B maremaruiri
IU3’IOHKIIA IBOX JIOTIYHMX BHPABiB X i y MO3HAYAETHCH X V Y.

Tabuung icTUuHHOCTL AJd U3’ IOHKIII BUTJIALAE TaK:

X y xory
True True True
True False True
False True True
False False False

s yTBOpeHHs au3’IOHKIII BUCJIOBIIOBAHL YaCTO BUKOPUCTOBYIOTH
cuoayuHuk a0o. Hampuraaz, BucaosiaioBanaus 11 < 21 (11 menuwe a6o 0o-
pienioe 21) e nu3’IOHKIII€I0 JBOX BUCJOBJIOBaHb: (11 < 21) a6o (11 =21).

YacTo BUKOPUCTOBYIOThH JIOTiUHI BUpasu, M0 MiCTATh KiJgbKa JOTiYHUX
omnepaniii. Hanpukaan, x or y and not z. Y Takux Bupasax AJs BUIIe-
POSTIIAHYTHUX JIOTIYHUX Omepallili BUBHAUEHO TAKUI MPiOPUTET BUKOHAHHS
JOTIiYHMX omepalriii:

CIIOYATKY BUKOHYIOTBHCS OImeparlii 3amepeyeHHs;

moTim — omepariii KOH’ IOHKILT;

moTiM — omeparrii A3’ IoHKII.

s BuU3HaueHHA B3HAUEHBb JIOTIUHOTO BUpPAa3y MOJKHA CKJIACTU Ta-
OMuII0 icTUHHOCTI. ¥ Hill MOTPiOHO POSTIAHYTHU BCi MOMKJIUBI 3HAUEHHS
3MiHHUX JIOTIiYHOTO THOY, III0 BXOOATH MO IILOTO BUPa3y, Ta BUKOHATH,
BPaxoOBYHOUHU IIPiOPUTET omeparlriii, yci jioriuHi omepaitii, sKi BXomaTh 10
nboro Bupasdy. Hanpukian, nya jsoriusoro Bupasy x or y and not z BoHa
Oyme Takoro:
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X y z not z y and not z x or y and not z
True True True False False True
True True False True True True
True False True False False True
False True True False False False
True False False True False True
False True False True True True
False False True False False False
False False False True False False

g 3MiHeHHA NMOPAAKY BUKOHAHHSA JOTIYHUX omepaliiii BUKOPHUCTO-
BYIOTH Aysxkku. Tak, Hanmpukiaj, y Joriunomy Bupasi (x or y) and not z
cIouaTKy Oyae BUKOHAHO omepallilo AuM3’IOHKIII B IysKKaX, IIOTiM oIepa-
Iifo 3almepevyeHHs, a IMOTiM omepalio KOH IOHKITII.

s Likasi daktm 3 ictopii

Jlorika sk Hayka 3apogunacs y [aBHii lpeuii. 3acHOBHUKOM
Liel Haykm BBaXKaeTbCs OaBHbOrpeubkui dinocod Apictotenb
(384-322 pp. po H. e) (man. 4.17).

O3HayeHHs norivyHMX onepawin i popMyntoBaHHS iIX BMacTMBOC-
Ten Bynn cchopMynboBaHi aHrMINCbKMM MaTeMaTUKOM i pinocodom
Dxopaxem Bynem (1815-1864) (man. 4.18). Y 1854 poui Buiwna
NOro ocHoBHa poboTa «[ocnigpKeHHS 3aKOHIB MUCIEHHS, HA AKMX
3aCHOBaHi MaTeMaTtnyHi Teopii NorikM 1 iIMOBIPHOCTI». Y Hin gocni-
OXYETbCS cUCTEMA, SKY CbOrOAHI Ha3mBaoTb A1eebporo 8uc1oernto-
8aHb, abo bynesoto aneebporo.

Byneea anrebpa crana gyHaameHTarbHAM HayKoBUM MiarpyH- Man. 4.17.
TAM 151 CTBOPEHHS! KOMIM'IOTEPIB | BUKOPUCTOBYETLCS B YCiX MOBax ApicToTens
nporpamyBaHHs. Came iMeHeM LibOro BYEHOr0 Ha3BaHO oriYHUA TN gaHunx bool y npo-
rpamMyBaHHi. ICHyt0Tb MOBM noriyHoro nporpamyBaHHs, Hanpuknag PROLOG https:/
uk.wikipedia.org/wiki/llponoa_(mMoea_rnpospamysaHHsi).

=
=N,
f

¥

Mar. 4.18. Oxopox Bynb Man. 4.19. lpyHa XoMeHKo

[MoTpiGHO TaKoX Big3HAYUTM BAarOMUN BHECOK YKPAIHCBKUX YYEHMX Y PO3BUTOK J10-
rikv sk Hayku: Ana JlykaceBuya (1878—1956), MNasna KonHiHa (1922—-1971), Knaegii Py-
aeHko (1919-1974), IpuHn XomeHko (Hap. 1961 p.) (man. 4.19).

Y 2019 poui UNESCO (aHrn. United Nations Educational, Scientific and Cultural
Organization — OpraHi3dauis O6’egHaHnx Hauin 3 nMTaHb OCBITW, HAyKK i KynbTypwu) Oro-
nocuno 14 ciyHa BcecBiTHIM gHEM NOriku.



o> PO3IIN

Mpautoemo 3 KOMM’'IOTEPOM E| E|

..
{]ﬁ 3aB,Z[aHH.‘r'I Ta aJropuTMumu iX BUKOHAHHS BU 3MOJKeTe 3Hali-
Tu 3a agpecoio https://cuttly/Ge2cFgsq abo QR-komom.

HaneoxAuMBiLLE B LLbOMY MYHKTi

c BucnoBnioBaHHA — Lie peveHHs!, ke MICTUTb TBEPOKEHHHA MPO NeBHUN 06’ekT abo
npo 3B’A3kM MiXk 00’eKTaMu i Mpo sike MOXXHa OAHO3HAYHO Cckas3aTh, iICTUHHE BOHO Y/ XUOHe.

NoriyHum Bupasom HasMBaeTbLCHA BMpas, SKUA MOxe HabyBaTu OQHOrO 3 ABOX 3Ha-
yeHb: True abo False. Lli 3HauyeHHs1 Ha3nMBaOTLCS NOFIYHUMU KOHCTaHTaMM.

BucnoentoBaHHA MOXHa po3rnsagaty sik IOriYHMM Bupas. AKLWO BUCMOBIOBAHHS iC-
TUMHHe, TO BBaXarTb, O 3HAYEHHSA BigNOBIgHOMO NOriYHOro Bmpasy AopisHioe True. AKWwo
BMCMOBMIOBaHHA XMbHe, TO BBaXatoTb, LLO 3HAYEHHS BigMnoBigHOro NoriYyHoro BMpasy 4opis-
Hioe False.

3MiHHi, Aki MOXyTb HabyBaTh ogHOro 3 ABOX 3HayeHb, True abo False, HasnBalTbCSH
3MiHHUMMU noriyHoro Tuny. JloriYHnA TMN 3MiIHHKX Y MOBI NporpaMmyeaHHs Python nosHa-
YyaeTbcs bool. 3MiHHI MOriYHOro TUMy i NOriYHI KOHCTAHTU TaKOX YyBaXkatoTbCs NOrYHUMM
BMpasamu.

Hag norivHumun BMpasamm MOXHa BMKOHYBAaTW FOrivHi onepauii: 3anepe4veHHs,
KOH’FOHKLifl, AN3’IOHKLUiSA.

3anepeyvyeHHAM OriYHOro BMpasy X HasuMBaeTbCs NorivHa onepadisd, pesynbsraTr akoi
popiBHioe True, SKWO 3Ha4YeHHs1 NoriyHoro Bupasy x gopisHioe False, i gopisHioe False,
SIKLLO 3HAYEHHSA NOriYyHoro Bnpasy x gopisHioe True.

KoH’toHKUi€ 0BOX NMOriYHMX BUPA3iB X i y HAa3MBaETLCH NOriYHa onepavwis, pesynsrar
kol gopiBHioe True, SKLWO 3HAYEHHST KOXKHOMO 3 NOriYHUX BUpAsiB X i y AopiBHIOWTL True,
i popisHtoe False, sKiwo 3Ha4eHHs1 xo4a 6 ogHoro 3 norivHux BMpasie x abo y gopisHioe False.

[n3’toHKLUi€0 ABOX NOMYHNX BUPA3iB X i y HA3MBAETLCA OriYHa onepawis, pesynsrat
sKoT gopiBHIoe True, sKLLIO 3Ha4YeHHs xo4a 6 0gHOro 3 NoriYHUX BUpasiB X abo y JOPIBHIOE
True, i gopiBHioe False, sKLLIO 3HaYEHHSI KOXXHOTO 3 NoriYHUX B1pasis x i y aopisHioe False.

Y noriyHMX BMpasax 4ns BULLEPO3MMSAHYTMX NOrYHUX onepaLii BU3Ha4eHO Takuin npio-
pUTET BUKOHAHHA onepauin: CrnovyaTky BUKOHYIOTLCS onepadii 3anepeyeHHs, notiM — one-
pauii KOH'IOHKLT, NoTiM — onepauii gua’toHkuii. Jna 3MiHEHHA LbOro MOpsAKy BMKOHAHHS
NOriYHMX onepaLii BUKOPUCTOBYHOTb YXKN.

[na oBumcneHHst 3Ha4YeHb NOrYHOro BMpa3dy MOXHA CKNacTu Tabnuuto iCTUHHOCTI.
Y Hit NOTPIOHO PO3rMAHYTU BCi MOXIUBI 3HAYEHHS 3MIHHWUX JTOMYHOro TUMY, WO BXOASATb A0
LbOro BUpasy, i BUKOHATK, BPaxOBYKOUN NPIOPUTET onepadiin, yci noriyHi onepadii, ski go
HbOrO BXOAATh.

&~ Aamnte BIANOBIAI HO 3ANUTAHHS

b L 1. Skwuii Bupas HaszuBaeTheA JoriuauMm? HaBeniTh npukianu.
© 2. §ki sMiHHI HA3MBAIOTHLCA 3MIHHMMU JIOTiYHOTO THUITY?
3. IIlo Take 3anepeueHHs N02iuHO20 6upPa3y?
4. o Take KoH’'IOHKUIA 080X N0ZIYHUX 8UPA3i6?
5. IIlo Take Ju3’wHKUisL 080X J02itHUX 8UPA3i8?
6. Axum e mpiopuTeT BUKOHAHHSA JIOTIYHUX Oolepalriii?

¥~ O6roBopitb i 3p06iTb BACHOBKMU

i 1. fdx O6u B HaszBaJIU JOTIUHY onepauuo «fIxmo A, to B»? Yu Buko-
pI/ICTOByBaJII/I BM Taky JIOTiUHY oIlepaliro Ha yporcax" SIKIro Tak, HaBemiTH
Opukaagu. Yu BUKOPHCTOBYBAJM BHU TaKy JIOTIUHY oOIlepallilo B IIOBCSK-
IeHHOMY KUTTi? AKINO Tak, HaBeIiTh IPUKJIALN.
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. BUKOHOMTE 30BACHHS

¥ 1. HaBexiTh NpuKJagu BUKOPUCTAHHS JOTiYHUX BUpPAasiB i soriummx

omepalliii y MmareMaTulli, YKpPaiHCbKili MOBi, iHIIIUX IIpeaMeTax, y KUTTE-
BUX CUTyaIlidX.

2. ChopmyroiiTe salepeueHHs BUCJIOBIIOBaHL i 3’sdAcyiTe, icTuHHI
BOHU YM XUOHIi:

a) Ywuciao 3 € mimpHUKOM umcaa 545.

6) ABTOMOOiNE He Mae mpaBa iXaTw Ha YEePBOHE CBITJIO.

B) IcHyroTh mapaJsesiorpaMu 3 IPAMHUMU KyTaMH.

r) PiBuamaa 2x — 3 = 0 mae miauii KOPiHb.

n) He icuye maTypaJbHOTO UMCa, 110 JiIUTHCA HaA 2.

e) Icuye 1ise umncao, AKe AiIUTHCA HA Bei il umea.

JK) ¥Yci grogu BMiIOTH I'paTu B IIaxXu.

3. Cepen HACTYIHUX BUCJIOBIIOBAHL 3HAWAITHL KOH IOHKIIII Ta 113 I0HK-
mii Ta BU3HAUTe, iCTUHHI BOHM UM XMOHi:

a) Ywucao 27 xpatHe 3 i KparHe 9.

0) 17 <42 < 18.

B) Ywmciao 2 mpocTe abo mapHe.

r) AABC € rOCTPOKYTHUM, NPAMOKYTHUM a00 TYIMOKYTHUM.

m) liaronani Oyab-sIKOTO IIapajejorpaMa IepHeHAUKYJIAPHI Ta TOoY-

KOO IePeTUHY HOMiJAIThCA HaBIIiJI.

e) 72=491i(-7)2=49.

&) 21 < 21.

u) 21 < 18.

4. Hexaii A = «Cepzienko eusuae arneniilcoky mosy», B = «Cepzienko
mae oyinky 8 3 ingopmamuru». CHopMya0iiTE BUCTOBIIOBAHHA:

a) A and not B; B) A or not A and B.

0) not A or B;

5. 3anumnIiTh y 30IUT MOPANOK BUKOHAHHS JIOTIUHUX OIepalliil y Jio-
riyHUX BUpAasax 3i 3SMiHHMMU JIOTiYHOTO THUIY a4 i b:

a) a or not a and b;

6) not a or not b and a;

B) (a or not b ) and (not a or not b);

r) not a and not b or ¢ and d.

6. CrBopiTh y somuTi Tabauili icTUHHOCTI s Joriuumx BuUpasiB 3i
3MIiHHMMMU JIOTiYHOTO TUIY a i b:

a) a or a and b;

06) a or not a and b;

B) a or b or not b;

r) not a or not b;

n) (a or not b) and (a or b);

e) (xory) and not y;

) a and (not b or a) and b;

u) (x or y) and not z.

7. CTBOPiTHL TPOEKT HAJA BU3HAUEHHA 3HAUEHHS JOTIUYHOTO BUPA3Y
(x or not y) and z, ne x, y, z — 3MiHHIi joriuHOrO THIIY. 306€pPEKITH IIPO-
€KT y Baliu mamii y ¢aiiai 3 imenem 3asganas 4.5.7. BukopucraiiTe cTBO-
peHuii IPoeKT IJsA 3alOBHEHHS B 30MINTI TAOJIHIII iCTHHHOCTI AJA JaHOTO
BUPAa3y 3a BCiX MOKJIMBUX HAaOOpiB 3HaUeHb 3MiHHUX X, Y, 2.



8. CrBOpiTh MPOEKT IJisT BU3HAUEHHS S3HAUYEHHS JOTiUYHOTO BHPA3y
x> 0and not (y <0or x <0) and y > 0, ne x, y — 3MiHHI 4YnCIOBO-
ro tuiry. 30epeKiTh TPOEKT y Ballliii mamnmi y daiai 3 imeHem 3aBmaH-
Ha 4.5.8. BukopucraiiTe CTBOPEHUHN NPOEKT I BU3HAUECHHS 3HAUECH-
HSI JAHOTO JIOTiYHOTO BMpas3y [Jisd HaBeleHMX HAOOpiB 3HAUeHb 3MiHHUX

x, Yy, 2:
a) x=95,y=_8;
6) x=95,y=-8;
B) x=-5,y=28;

r) x=-5,y=-8.

9. Ha magromepepodbHOoMy 3aBoAi € Tpu ycramoBku: A, B, C. Ha Koxk-
Hilf 3 HUX YCTAHOBJIEHO JaTUMKU. SIKIO OmAHOUYACHO Oyae IepeBUIeHo rpa-
HUYHI ITOKA3HUKN NATUMKIB Ha IEPIIili yCTAaHOBIII I Ha OyIb-AKil iHMIii
abo Ha BCiX TPHOX YCTAaHOBKAX, TO BUHMKAE Haa3BUUYAalHA cUTyallisg. Y Ta-
KOMY pasi IIoOBMHEH NPOJIYHATU TMoNnepelKyBadbHUMN curuaji. g cTBopeH-
Hs aBTOMaTU30BaHOI CHCTEMHU IIOaBaHHS I[HOT'0 CUTHAJY CKJIAAITh Y 30IIIH-
Ti JOTiuHMH BUpas i AJA HLOTO 3aIllOBHITHL TAOJIMIIIO iICTHMHHOCTI, HA OCHOBi
KOl Oyae mpaIioBaTH Iid CUCTEMA.

10. Muxaiiny [O3BOJAIOTH IIOTPATH Ha KOMII'IOTePi B KOMII IOTEepPHi
irpum, SKIOIO BiH BUKOHAB JAOMAIIIHI 3aBIaHHSA a00 HaBiB JiaJl y CBOIA KiMHAa-
Ti i 3aBepIIMa CBOIO POOOTY 3 KOMII’IOTEPOM MOro crapiia cecTpa. ¥ CU-
creMi «Po3ymHno20» 0yOunKy MOKHA (PiKCyBaTM BUKOHAHHA KOYKHOTO BUIY
poboru. Ile pobuTh MOMKJIMBUM aBTOMATUYHO OTPUMYBATH IIOBiOMJIEHHS
Opo HAZaHHSA JOCTyHy A0 Komir'torepa. CKaagiTh y 30MINTI JOTiuHHiI BU-
pas i aasd HBOrO 3aHOBHITH TAOJIHMIIIO iCTMHHOCTI, Ha OCHOBiI AKOI mpailoe
cucTeMa HaACUJaHHSA MOBiTOMJIEHB.

foTyeMOCb AO BUBYEHHSI HOBOrO MATEPICAY

1. ¥V axux BUIAAKAX B aJTOPUTMi HOTPiOHO BHKOPUCTATHU PO3TAJY-
KeHHSa?
2. Axki Bugu posrany:xkeHHa BU 3HaeTe? K BOHU BUKOHYIOTHCSA?

4.6. A_OI'i‘-IHi_ BUPA3U B PO3TAAYXXEHHSX.
BIKOHHI MPOEKTU 3 PO3TAAYXEHHAMMW

Y ubOMy NYHKTi ATUMETbLCS Npo:
P> BMKOPWCTAHHS MOTMYHUX BUPA3iB i JIOMYHMX onepauiin y po3rany>KeHHsIX;
P> BiKOHHI NPOEKTM 3 PO3rany>KeHHAMM.

AOTIYHI BUPA3U B PO3TAAYXXEHHSAX

)
'™ Npuraagaiite
= ® Y AKux BMMagKkax B anroputmMax BUKOPUCTOBYIOTb po3ranyXeHHA? @ HAki BU 3HaeTe

BMAM po3ranyeHb? K BUKOHYETLCS pO3rasyXeHHs KOXHOTO i3 X BUaiB?

Bu B:ke 3HaeTe, 1110 KOYKHE PO3TATYKEHHA PO3IMOUMHAETHCSI 3 KOMAHIH
IepeBipKH YMOBH, Pe3yJbTaTOM BUKOHAHHS KO0l MoiKe OyTm abo Takr (ic-
TuHa, True), abo Hi (xuba, False). I 3ame:xHo Big pe3yabTaTy BUKOHAHHS
KOMaHOM IepeBipKuM yMOBM OyAyTh BUKOHYBATHCS Ti UM iHIINI KOMaHIU
aJITOPUTMY.
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AKX yMOBM BU BUKOPHCTOBYBAJHN B PO3TAJYKEHHSIX BHICJIOBJIIOBAHHSI,
MaTeMaTH4Hi pPiBHOCTI Ta HepiBHOCTi, 3amuTaHHA, Ha IKi IOTPiOHO Bin-
moBictu Tak um Hi. Yeci Taki ymMoBH € JoriuHMMM BuUpasaMu. ¥ po3raiy-
JKeHHSX MOKHa BUKOPHUCTOBYBATHU U iHIIM JOTiuHiI BUpasw: JIOTiuHi 3MiHHI,
JIOTiUHI BUpasu 3 JIOTIYHUMMU OIIepallissMM TOIIO.

ToMy B 3arajJbHOMY BUHOAAKY KOKHE PO3TANY:KEeHHS PO3IOUNHAETHCS
3 KOMaHIM BU3HAUYEHHS 3HAUYEHHA JOTiYHOTO BUpasy. Pe3yibTaToM BUKO-
HAHHS Takol KOMaHIU MOKYTh OyTu 3HaueHHs True abo False. I zamexx-
HO Big pe3ynbTaTy BUKOHAHHSA Iliel KoMaHAu OyAyTh BUKOHYBATHCS Ti uu
inmi xomaumu anroputmy (mana. 4.20, 4.21).

Bu3HAYEHHS 3HAYEHHS! True
NOFiYHOrO BUPa3y

y

[NocnigoBHICTb KOMaHA, 2 [NocnigoBHiCTL KOMaHA 1

Y Y

l

Marn. 4.20. Bnok-cxema NoBHOro po3rany’KeHHs

l

BusHayeHHs 3Ha4YeHHSA
NOoriYyHoro BMpasy

Y

[NocnigoBHICTL KOMaHA
Y ¢

l

Man. 4.21. Bnok-cxema HEenoBHOIO po3ranyXeHHsi

3a BUKOPUCTAHHSA MOHATTSA JOTIYHOTO BUPa3y KOMAHAW POSTATYKEHHA
B MoBi mporpamyBauus Python BurasmatumyTs Tak:
a) KOMAaH/Ia MMOBHOTO PO3TAJYKEeHHS:

if <moriummii Bupas>:
<HmocJimoBHicTh, KoMaHg 1>
else:
<IIOCJITOBHICTH KOMaHg 2>

Bukonanusa 1iei KoMaHAU BigOyBa€ThCA TaK: BU3HAUAETHCS 3HAUCHHS
JIOTiYHOTO BUPA3y; AKIIO Ie 3HaueHHs True, ToO BUKOHYETHCSA MOCTiIIOBHICTH
KoMaHa 1 i micia 1IbOTO BUKOHYETHCS KOMAaHIa, HACTYIIHA 3a PO3TATysKeH-
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HSM; AKINO Ile 3HadeHHA False, TO BUKOHYETLCA IMOCHiIZOBHICTH KOMaHI 2
i micsg MBOT0 BUKOHYETHCSI KOMAHIa, HACTYIHA 32 PO3TATYIKEHHIM.

0) KOMaH/Ia HeIIOBHOTO PO3TaJysKeHHS:

if <jmoriunwmii Bupas>:
<IOCJiZOBHICT, KOMaHI>

Bukonauusa 1miel xkomMaHaIu BigOyBaeThCA TaK: BU3HAUYAETHCA 3HAUEHHS

JIOTiYHOTO BHPAa3y; AKIIO Ile 3HaueHHs True, TO BUKOHYETLCSA IOCIiTOB-
HiCTh KOMAHJ i ITic/IsS IIbOTO BUKOHYETHLCS KOMAaHa, HACTyIHA 3a po3ra-
JYKEHHAM; AKINOo Ie sHaueHHs False, ogpasy BUKOHyeThCAa KOMaHIa, Ha-
CTYIHA 32 PO3TATYKEHHIM.

B) KOMaHIa ﬁaI‘aToaJIBTepHaTI/IBHOI‘O PO3raJyKeHHA:

if <moriummit Bupas 1>:
<MIoCJiZoBHiCTHL KOMaHa 1>

elif <moriunuii Bupa3 2>:
<IOCJIITOBHICTH KOMaHT 2>

elif <moriunuit Bupa3 3>:
<IOCJiZOBHiCTH KOMaHI 3>

else:
<IOCJiZOBHICTH, KOMaHa N>

Burkonanusa miei KomaHau BigOyBaeThCsA TaK:

BU3HAYAETHCA 3HAUCHHSA JIOTiUHOTO BHpasy 1;

AKIO IIe 3HaueHHs True, TO BUKOHYETHCSI HMOCIITOBHiICTh KoMaHI 1
i micas MBOro BUKOHYETHLCSI KOMAaHIAa, HACTYIIHA 34 PO3TANYIKEHHSIM;
SIKITIO e 3HauenHsA False, To Bu3HAuUaeThCA 3HAUEHHS JIOTIYHOTO BUPa3y 2;
AKINO Ite 3HaueHHd True, TO BUKOHYETHCSA IMOCIIZOBHICTHL KOMaHO 2
i micysg BOro BUKOHYETHCS KOMAaHIa, HACTYIIHA 34 PO3TAIY KEHHIM;
AKIo e 3HauenHsa False, To BusHauaeThCsA 3HAUEHHSI HACTYIIHOTO JIO-
rivHOro BMpa’y i Tak maJi;

SAKIO Bei joriumi Bupasm B KoMaHAi MalooTh 3HaueHHd False, To Bu-
KOHYE€ThCA MHOcHimoBHicTs Komaum N, poamimiena micaa else, i micaa
I[LOT0 BUKOHYETHCSI KOMAaHIAa, HACTYIIHA 34 PO3TaJIY KeHHIM.
3eepmaecmo 8awly yeazy:

Komanma 6araToaJbTepHATUBHOTO PO3TANYIKEHHSA MOKe He MiCTUTHU

else:
<MIOCJiZoOBHIiCTHL KOMaHa N>

VY rtakomy pasi SKIMO Bci Joriudi BUpasw B KOMAaHAI MAalOTh 3HAUEHHS
False, To ogpasy BUKOHYEThCSA KOMAaHIA, HACTYIIHA 34 PO3STATYKEeHHIM.
Axmoio mocaigoBHOCTI KOMaHMA MIiCTATH TiJIBKM IO OLHiIN KOMAaHOi, TO
I[I0 KOMaHAy MOKHAa 3amucyBaTu 0e3 mepexony Ha HOBUN PANOK Micjasa
IBOKpPAIKU.

MPOEKTU 3 PO3TAAYXEHHAMU

Mpuraaainte
® Y aKux BUMNagKkax BUKOPUCTOBYETbLCH KOMaHAA MOBHOIO PO3rasnyXeHHs? ® Y akux

BuUnagkax BUKOPUCTOBYETbCA KOMaHOa HENOBHOIO posranyx(eHHﬂ? ® Y dKknx BUNagKax
BUKOPUCTOBYETbCA KOMaHAa 6araToaanepHaTMBHoro pO3FaJ'IY)KeHHF|?
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Posrnsgmemo Kimbka 3amad, AJA pPo3B’sI3yBaHHA AKUX CTBOPIOBATHUME-
MO BiKOHHI MPOEKTH 3 PO3TATYKEHHAMU, ¥ AKUX BUKOPUCTOBYBATUMYTHCS
pisHi JioTiuHi BUpasu, y TOMY YMCJIi 3 JIOTIYHUMM OIlepalligaMu.

a+2b . .
3amaua 1. O0uMCANTH 3HAUYEHHS BUPAa3y 3’ e a, b — moBinmbmi
a

Jucaa.

CTBOpPUMO MaTeMaTUUYHY MOJEJNb AJA Iiel 3agadi:

BXigHi maHi: 1Ba JOBLIbHUX umcJa a i b;

KiHIIeBi pe3yJbTaTH: 3HaUEHHS BUPA3Y 2;

dopmyau: z = (a + 2*b) / (a — 3*b), axmio a — 3*b # 0, abo «Bupas 3Ha-
yeHHs He Mae€: AiJIeHHS Ha HYJIb», AKIN0 a — 3%b = 0.

OckinbKM BUpas MiCTHUTHL [il0 IijeHHsS Ha BUpas, SKUHA MOXKe IOpiB-
HIOBATHU HYJIIO (HAIPUKJIAL, AKI0 @ = 3 1 b = 1), anropurMm po3B’sA3yBaHHS
miei 3amaui TOBUHEH MICTUTH PO3TANY:KEHHS, Y AKOMY OyIyTh ypaxoBaHi
IBa MOMKJINBUX BUIIAAKN: 3HAUEHHSA MiAbHUKA a — 3*b mopiBuioe 0 i 3Ha-
yeHHA giabHUKA @ — 3*b He mopisuioe 0.

Biok-cxemy aaropuTmy po3B’sA3yBaHHSA Iiei 3amaui HaBeaeHO Ha Ma-

JIO0HKY 4.22.
( MoyvaTok )

!

YBECTU 3HAYEHHS
3MiHHMX aTa b

x=a-3*b

False True

. Mosigomntn «Bupas
y=a+2"b 3HaYeHHH He MaeE:
aineHHs Ha O»

z=yl/x

Y

[NoBigOMUTK 3HAYEHHSA
3MiHHOI Z

v y

Y

(" oow )

Man. 4.22. bnok-cxema anroputmy po3B’sisyBaHHA 3apadi 1

(=)
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OcKinpku MaTeMaTHYHA MOJLEJIb 3aJaui Mae JBO€ BXiZHUX HaHUX i oguH
KiHIIeBU# pe3yJsibTaT, POSMICTHMMO Yy BiKHi fBa MOJIs AJIA BBeJeHHS 3HAUEHDb
BXiTHMX MaHWX, IiAOUIIEMO IX y BiADOBIiZHMX Hammcax, i KHOIIKY, ITicJd
BUOOPY AKOI Big0OyBaTMMyThCsS BigmoBimHi ob0umcieHHs. Pe3yabTaT BUBO-
IUTUMEMO Y BiKHO ITOBiIOMJIEHB.

TekcT IpoeKTy Oyae TaKMii:

from tkinter import*
from tkinter.messagebox import*
def click():

a = float(entryl.get())

b = float(entry2.get())
x=a-3%b /
if x = f
showinfo(‘PesyasTat’, 'Bupas 3Ha- i
YeHHSI He Ma€: TiJIeHHd Ha HYJIb’) 8
else: e
y=a+2%h
Zz=y/Xx .
showinfo(‘Pesyasrar’, str(z)) —
root = Tk()
root.geometry(‘300x250’) ¢ Penpery i
labell = Label(text = ‘3nauennsa a’)
labell.pack(pady = 20) 0 clitbt st s st et
entryl = Entry() N
entryl.pack() o
entryl.focus_set()
label2 = Label(text = ‘3uauennsa b’) a)
label2.pack(pady = 20)
entry2 = Entry() i
entry2.pack()
button = Button(text = ‘O6uncaurn’, il
command = click) 5

button.pack(pady = 30)

Ha mepeBipKM IIPaBUJIBHOCTI ITPOEK-
Ty MOKHa BHKOHATH WMOro, HAIPUKJIAIM,
IJIs TAaKUX HAOOPiB BXigHUX maHuX: a = 6,

GHaueHHa b

b=2;a=2,b=1. PesyabraTu 1oro Bu- ObeniTH

KOHaHHS 3a IIUX 3HAUEHb BXiJHUX JaHUX # Pesprar

HaBeIeHO Ha MAJIIOHKY 4.23. |
3sepmaemo sawy ysazy. o a0

Oo0unciieHHSa 3HAYEeHHSd TiIBHUKA
a — 3*b moxkHa Oyso 6 He 3IilficHIOBATHU
B OKpeMili KOMaHIi Ta He 3amaM’ ITOBYBa-
TH K 3HAa4YeHHs 3MiHHOI X, a 3ailicHUTHU

0e3mocepeHbO B KOMaH[i POBTaTY KEeHHA. 6)

Takosx MOKHA OOUMCIEHHS BHAYEHHS BU-  May, 4.23. Pesynsrati BUKOHaH-
pasy (a + 2%b) / (a — 3*b) szamucaTu He HSl MPOEKTY ANS 3HaYeHb BXigHUX
IBOMa KoMaHgamu, a onxHiero. Toai o6po6- JaHux a =6, b =2 (a)
HUK mofii OyB OM TaKuM: ia=2,b=1(0)
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def click():
a = float(entryl.get())
b = float(entry2.get())
ifa-3*%*b=20:
showinfo(‘PesynsTat’, ‘Bupas 3HaueHHS He MA€: TiJIeHHS HA HYJb)
else:
z=(@+2%b)/(@a-3%Dhb)
showinfo(‘Pesyasrar’, str(z))
Posrianemo s3agauy, mijg uac poss’si3yBaHHS SKOI B JOTiUuHOMY Bupasi
KOMAaHIM PO3TaTyKeHHA BUKOPUCTOBYETHCS M3’ IOHKITiA.
3amaua 2. O6uucauTy 3HaUeHHA QYHKILi

3 2x —12, axmo x < -3 abo x > b,
y= 7 — 8x pyda Bcix IHIUX X.

IToGymyemMo MaTeMaTUUYHY MOJeNb I Iiiei 3agaui:
BXigHI maHi: moBilbHE UMCIO X;
KiHIeBi pe3yibTaTu: 3HaYeHHA QYHKIII y;

2x —12, axio x < -3 abo x > b,

dopmyan: y = o
7 —8x maa Bcix iHIUX X.

OckKinbKU MaTeMaTHUYHAa MOJeJb 3aJaui Mae omHe BXigHe maHe W OJMH
KiHIIeBUI pe3yJbTaT, PO3MICTHMMO Yy BiKHi aBa IIOJIs: OOHE IJis BBEIEHHS
3HaUYeHb BXiMHOTO HaHOrO, ApPyre — NIJd BUBENEHHS 3HAUYEHHS KiHIIEBOTO
pesyabTaTry, HiAIHIIeMO iX Yy BiAIIOBiIHMX HaINcaxX, — i KHOIKY, ITicJsd
BubOOpPY AKOI BimOyBaTUMyThCS BiAIOBiAHI O0UMCICHHS.

TekcT IPoeKTy Oyae TaKuii:

from tkinter import*

def click():
x = float(entryl.get())
ifx<-3orx>5:y=2%x-12
else:y=7-8 *x
entry2.delete(0, END)
entry2.insert(0, str(y))

root = Tk()

root.geometry(‘300x250’)

labell = Label(text = ‘3nauennsa x’)

labell.pack(pady = 10)

entryl = Entry()

entryl.pack()

entryl.focus_set()

label2 = Label(text = ‘3nauenusa y’)

label2.pack(pady = 10)

entry2 = Entry()

entry2.pack()

button = Button(text = ‘O6unciauTu 3sHayennsa gyukiii’, command = click)

button.pack(pady = 20)

Jlyis mepeBipKU IIPaBUJIBHOCTI IIPOEKTY MOXKHA BHUKOHATH HMOro, Ha-

OPUKJIAL, OJS TAKUX 3HaueHb: x = —4; x =0; x = 7.
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Hazadyemo eam: TecTyBaTH NPOEKT 3 POSTATYKEHHAM HOTPiOHO [uia
TaKuX HAOOPiB BXiMHUX AaHUX, 11100 IEPEBIiPpUTU TPaBUJIBHICTEH HOTO POGO-
TU 3a BCiX MOJKJIMBUX BapiaHTiB BUKOHAHHAI.

x—95

x2-9
MIiCTUTHL KOMAHAY PO3TAJYKeHHS, OCKiJIbKM HOro BUKOHAHHS 3aJI€KUTh
BiZl TOTO, MOPiBHIOE 3HAMEHHUK HYJIIO UM He AopiBHIoe. Tomy #oro morpio-
HO TeCTyBaTU AJA 3HAUEHb X, 34 AKUX 3HAMEHHUK JOPiBHIOE HYJIIO, TOOTO
3 i —3, i 3a AKX 3HAMEHHUK He JOPiBHIOE HYJIIO, HAIPUKJIAL 5 i 2.

Taxk, HATPUKJIAaJ, TPOEKT AJsI OOUMCIIEHHS 3HAUEHHA BUPA3Y Y =

w_,; Mpauioemo 3 Komn’ioTepom

Xy 3aBmaHHsa Ta aJTOPUTMH iX BUKOHAHHSA BU 3MOKeTe 3Hau-
Tu 3a agpecoio https://cuttly/ue2cFJWD abo QR-komom.

HanBakAuMBiLLE B LLbOMY MYHKTi

2LV zaranbHOMY BUNAAKy KOXHE PO3rany>KeHHs PO3noYMHAETHCS 3 KOMaHAW BU3Ha-
YeHHsl 3Ha4YeHHSA noriyHoro Bupa3sy. Pe3ynsTatoM BUMKOHaHHS Takol KOMaHOW MOXYTb
OyTun 3HayeHHs True abo False. | 3anexHo Big pe3ynsraty BUKOHAHHS Liei komaHan byayTb
BMKOHYBAaTUCS Ti UM iHLWI KOMaHau anroputmy (mMan. 4.24, 4.25).

BusHayeHHs 3Ha4YeHHs
noriyHoro Bmpasy

[NocnigoBHiCTb KOMaHA 2 [NocnigoBHicTb koMaHpg, 1

Marn. 4.24. bnok-cxema NOBHOTO po3rany>XeHHs

Br3HaveHHs 3HavYeHHs
noriyHoro Bupasy

[NocnigoBHICTL KOMaHA
] ¢

'

Man. 4.25. bnok-cxema HEemnoBHOrO po3ranyXeHHs

3a BMKOPUCTaHHSA MOHATTS JOMYHOro BUpa3y KOMaHAW po3ranyXeHHs B MOBi nporpa-
MyBaHHs Python BurnggatumyThe Tak:
a) KoMaHAa NOBHOIo po3ranyXeHHs:
if <noriyHun Bupas>:
<nocnifoBHiICTbL KOMaHA, 1>
else:
<nocnifgoBHICTbL KOMaHA 2>
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BukoHaHHA Ui€i komaHan BiabyBaeTbCs Tak: BU3HAYAETbCS 3HAYEHHS MOriYHOro BU-
pasy; SKWO ue 3HavyeHHs True, TO BUKOHYETbCS MOCMIAOBHICTL KOMaHA 1 i micns uboro
BMKOHYETbCA KOMaHAa, HACTyMHa 3a po3ranyXeHHsM; SKLOo Le 3HadveHHs False, To BuKo-
HY€eTbCS MOCHiAOBHICTb KOMaHA 2 i Nicns LpbOro BUKOHYETbCA KOMaHAa, HacTyrnHa 3a pos-
rany>XeHHsiM.

6) kKoMaHAa HEMOBHOrO po3ranyXeHHs:

if <noriyHun Bupas>:
<nocnifgoBHICTbL KOMaHA, 1>

BukoHaHHA Uiel KomaHan BiabyBaeTbCA Tak: BU3HAYAETbCH 3HAYEHHS! JTOTMYHOro BU-
pasy; SKWO LUe 3HayeHHHA True, TO BUKOHYETbCHA MOCMIAOBHICTb KOMaHA i nicns Lboro
BUKOHYETbCHA KOMaHAa, HacTynHa 3a po3ranyXeHHaM; Ko ue 3HavyeHHsa False, ogpasy
BMKOHYETbCS KOMaHAa, HacTymnHa 3a po3ranyXeHHsIM.

B) KOMaHAa 6araTtoansbTepHaTUBHOIO po3ranyXeHHs:

if <noriuHum Bupas 1>:

<nocnifoBHiCTbL KOMaHA 1>
elif <noriuHu Bupas 2>:

<nocnifoBHICTbL KOMaHA 2>
elif <noriuHui Bupas 3>:

<nocnifgoBHIiCTbL KOMaHA 3>

else:
<nocnigoBHicTbL KomaHg N>

BukoHaHH4A uiel komaHam BigbyBaeTbCcs Tak:
BM3HAYaETbCS 3HAYEHHS noriyHoro Bupasy 1;
SIKLLO Le 3HadeHHs True, TO BUKOHYETLCSA MOCHIAOBHICTb KoMaHA 1 i nicnga uboro
BUKOHYETbCSA KOMaHAa, HAacTyMnHa 3a po3ranyXeHHsAM;
SKLLO Lie 3HaveHHA False, To BM3Ha4aeTbCcA 3Ha4YeHHS NOriYHOro Bupasy 2;
SKLO Ue 3HadeHHs True, TO BUKOHYETLCSA MOCHIAOBHICTb KOMaHA 2 i nicns uboro
BUKOHYETbLCA KOMaHAa, HAcTyMNHa 3a po3ranyXeHHsM;
SKWO Le 3HadeHHs False, TO BU3HA4YaeTbCA 3HAYEHHS HACTYMHOro NOriYHOro BU-
pasy i Tak gani;
SIKLLIO BCi FOriYHi BUpa3n B KOMaHAi MatoTb 3Ha4YeHHs1 False, To BUKOHy€eTbCS nocri-
noBHicTb koMaHA N, poamilleHa nicng else, i nicnsa LbOro BUKOHYETLCS KOMaHAa,
HaCcTynHa 3a po3ranyXeHHsAM.

Aante BiANOBiAI HO 3ANMUTAHHS

1. Sxwuii BUrsSA Mae KOMaHIa IIOBHOTO PO3TaIy;KeHHs 3 BUKOPHCTaH-
HAM Joriunux Bupasis? fIK BoHA BUKOHYETHCS?

2. fAkwuit BUrasan mMae KOMaHIa HEIIOBHOTO PO3TANyKEHHS 3 BUKOPUC-
TAHHSAM JIOTiUHUX BUpasiB? fIK BoOHA BUKOHYETHCS?

3. fArwuit BUrIaAL Mae KOMaHIa 0araToaJbTePHATUBHOTO PO3TaNyKeHHs
3 BUKOPUCTAHHAM JIOTiyHMX BupasdiB? K BoHA BUKOHYETHCSA?

4. VY AKX BUIAJKaX B aJITOPUTMAaX MOTPiOHO BUKOPUCTOBYBATH IIOBHE
posranyKeHHs, a Y AKUX — HemoBHe?

5. Ak moTpibHO mOOMpaTy TecTOBI HAaOOpM 3HAUEHb BXiTHUX TAHUX
IS TECTYBAHHS MIPOEKTY 3 PO3TATYKEeHHAM?

;ﬁ; O6roBopiTtb i 3p06iTb BACHOBKMU

Ui 1. Yu moskHA KoMaHAy 0araTtoajbTepHATUBHOTO PO3TATTYKeHHA 3ami-
HUTHU Ha iHIII KoMauau poaraay:kKeuHHa? Ko Tak, HaBediTh IPUKJIAIN.
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¥*. BUKOHOMTE 30BACHHS

@l 1. CkaamiTes GJIOK-CXEMY i IMOSCHITh BUKOHAHHSA (PparMeHTa MPOEKTY:

if <moriunuii Bupas>:
<wkomaHmu 1>
else:
if <moriummii Bupas 2>:
<KoMaHmu 2>
else:
<KoMaHmu 3>

2. CkiaamiTh OJIOK-CXEMY i IOSCHITH BUKOHAHHS (pparMeHTa IPOEKTY:

if <moriummit BUpas>:

<KomaHmu 1>

if <moriummit Bupas 2>:

<KoMaHmH 2>

IloscHiTh, UuM Iell (pparMeHT IPOEKTY BiApisHAeThCA Bim (pparMenTta
MPOEKTY B 3aBAaHHI Ne 1 i uuM BiAPiBHAIOTHCA X BUKOHAHHA.

3. f — swmimma Joriumoro tumy. Yum moskHaA posramy:kenHs if f == True:
<Komanma> 3aminutu posrany:xeHusam if f: <Komanga>? Bingmosigb mosACHITE.

4. CrBOpiTh MaTeMaTUUYHy MOJEJDb i IPOEKT AJA OOUMCJIEHHSA 3HAUCHHS
Bupasy (a + b) — ¢ : (a — b). MaTemMaTuHy MOJeJIb 3aIUIIITh y 30MIuUT. 30e-
PeKiTh IMIPOEKT y BaIlliil manii y gaiini 3 iMmenem 3aBmanug 4.6.4. 3anumnrits
y B0IIUT HAOOPU BXiAHUX MaHUX, MJIA SKUX BU TECTYBAJIU Ileli MPOEKT.

5. CTBOpiTHL MaTeMaTHUUHY MOJEJb i IPOEKT AJs1 OOUMCIeHHS 3HAYECHHS
Bupady a + (b — ¢) : (¢ + 2b). MaremaTuuHy MOMEJNH BAIUIIITL Y 3OIIHUT.
30epe:xkiTh MPOEKT y Ballrii mamnii y daiiii 3 imenem 3aBmanna 4.6.5. Samnu-
HIiTh Y 30IIUT HAOOPHU BXiTHUX MaHUX, AJIA AKUX BU TECTYBAJU ITel IPOEKT.

6. CrBOpiTh, MaTeMaTUUYHY MOJEJNb i IIPOEKT, AKWN BU3HAUAE MEHIIIE
3 IBOX MOOBiIbHUX umcesJ ab0 BUBOAUTH IIOBiTOMJIEHHSA, IO YHCJIa PiBHI.
MaremaTuuny MOmenb 3aNUIIITL Yy 30MINT. 30eperKiTh MPOEKT y BAaIiii
namii y ¢aiai 3 imenem 3aBganua 4.6.6. 3anuiniTs y 301muT Habopu 3HA-
YeHb BXiTHUX MaHUX, OJA AKUX BU TECTyBaJU Ieil IIPOEKT.

7. CrBOpiTh MaTeMaTHUYHy MOZEJb i IPOEKT, AKUI BU3HAYAE HAWMEHIIIEe
i3 YOTMPBOX MOBiMBbHUX umces. MaTeMaTUUHy MOJEJb 3alHUIIThL ¥ 30IIHUT. 30e-
PEeXKiTh MPOEKT y Balmiil mamii y ¢airi 3 imenem 3aBmamna 4.6.7. 3amuIriTbh
Y 30IIUT HAOOPU 3HAUEHDb BXiTHUX TAHUX, IJIA AKUX BU TECTYBaJIU IEH IIPOEKT.

8. CrBOpiTh MaTeMaTUYHY MOLEJIb i IPOEKT, AKUNA OO0UMCJIIOE MOLYJIhb
IOoBimbHOTO uMcaa. MareMaTHUYHY MOIEIb 3aNUMIITh y 30IIUT. 30epexiTh
IPOEKT y Baliii mamnmi y ¢aiinai 3 imenem 3aBgauada 4.6.8. 3anuIriTs y 30-
AT 3HAYEHHS BXiAHUX HAHUX, AJA AKUX BU TECTYBaJHU Iell IPOEKT.

9. CTBOPIiTH HPOEKT, V AKOMY yV BiKHI pO3MIIyeThCsA KHOIIKA 3aBIIIKUP-
mKu 40 cumBogriB. Ilicas KoKHOTO BHOOPY KHOIIKY ii IMIUpPUHA 3MEHIITYETh-
cAd Ha 5 CUMBOJIIB. A KOJIM IMIMPUHA KHONKM CTA€ MEHINoI0, HisK 10 cuMBo-
JiB, ii mmpuua 3H0BY cTtae 40 cuMBoJIiB. 30epesKiTh IPOEKT Yy BaIIill mamiri
y daiiri 3 imenem 3aBmauHs 4.6.9.

10. CtBopiTh MaTeMaTHUHY MOJEJIL i IIPOEKT IJsI OOUMCJIEHHS 3Ha-

15-3x, akmpo -1< x <4,

4yeHHA QYHKHOII y = L. MaremaTuuHy MOAEJHL 3a-
6 + 4x mias Beix iHIIUX Xx.

OUIIITEL Y 30IIUT. 30epeKiTh MPOEKT y Bamriél mammi y ¢aiiai 3 imeHem
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3apgaHHa 4.6.10. 3anumnriTe y 3omuT HAOOPMW 3HAUEHb BXiZHUX OAaHUX,
JUIS IKUX BU TECTYBAJM I MPOEKT.
11. CtBopiT, MaTeMaTUUYHY MOJEJb i IPOEKT M OOUMCIEeHHSA 3HAUEH-

2x — 4, armo x < 2,
HA QYHKIH] y =< x2 + 5, akmo 2 < x < 7, MareMaTuyHy MOJEJb 3aNUIIIThH
3 —5x, armo x > 7.

y somuT. 30eperkiTh MPOEKT y Balriil mammi y ¢aiai 3 iMmeneM 3aBaaH-
HA 4.6.11. 3anuIriTs y 30IIUT HAOOPU 3HAUEHDb BXiTHUX MaHUX, OIS SKUX
BU TECTYBaJM II€H IPOEKT.

12. CTBOpiT, MaTeMaTUYHY MOJEJb i HPOEKT AJA OO0UMCIeHHS B3Ha-

2x — 4, aKkmo x < 2,
yeHHs QYHKIHL y =<x2 +5, akmo 5 < x < 12, MaremaTuuHy Mojejb 3a-
3 —bx miug BCix iHIIHUX X.

OUITTh y 30muT. 30epeKiTh MPOEKT y BaImiil manii y ¢aiai 3 iMmeHem
3aBpmaHHa 4.6.12. 3anuniiTe y 30mINT HAOOpPW 3HAUEHb BXiTHMX TAHUX,
11 AKUX BU TECTYBAJIU II€H IIPOEKT.

13. CTBopiTh MaTeMaTHUUYHY MOJEJb i TPOEKT I BUBHAUEHHA, YU
MOJKHA 3 TPhOX BifIPi3KiB i3 3ajaHMMU JOBNKUHAMHU YTBOPUTU TPUKYTHUK.
MaremMaTuyHy MOJ€Jb SaNUIIITh Yy 30HIAT. 30€perKiTh MPOEKT y Balliid
manmni y ¢aiiai 3 imenem 3aBmaHHda 4.6.13. 3anuinits y 3omuT Habopu 3HA-
YeHb BXIiJHUX MaHUX, OJd AKUX BU TECTYBAJU Iel IIPOEKT.

14. BaHK IIPOIIOHYE BKJIAAHUKY IBa BUAU Jemo3uTiB: 15 % mnpuOyTry 3a
pik i 7 % mnpubyTKy 3a miB poxky. B 060x memosmTax IpuOyTOK 3a BKasaHUM
vac MOofaeThCA 0 BKJaay. CTBOPITH MaTeMaTUYHY MOJEJNb i TPOEKT AJIA TOPiB-
HSHHSA IpuOyTKY 3a 1 piK Mo IuX Jemo3nuTax, AKIINO Ha 00MaBa IMOKJIACTHA OTHY
¥ Ty camy cymy rpoiieii. MaTeMaTUUYHy MOJEb SaIIUIIIITh y 30ITUT. 30ePerKiTh
OPOEKT y Ballliii mamili y (aiiri 3 imeHem 3aBmaHHa 4.6.14. 3anuIiiTs, y 30IIUT
HA0OpPU 3HAUEHb BXiTHUX HAHUX, IJIA AKUX BU TECTYBAJU el ITPOEKT.

i‘: [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. fdKi eleMeHTH KepyBaHHA V BiKOHHUX ITPOEKTaX BU 3HAETE?
2. Jly1sg 40T0 BUKOPUCTOBYBABCA KOMKHUMN 3 HUX?
3. K BUKOPHCTOBYBAJIUCSA IIOAil i3 UM ejleMeHTaMU KePyBaHHsA?

4.7. MPANOPLI TA NEPEMUKAYI Y BIKOHHUX MPOEKTAX

Y ubOMy NYHKTi ATUMETbLCS Npo:
P npanopui sk enemMeHTV KepyBaHHS y BIKOHHUX MPOEKTaXx;
P nepemukadi ik €NEMEHTU KEPYBaHHS Y BIKOHHMX MPOEKTaX.

MPAMOPLIi TA TX BAACTUBOCTI

Mpuraaante

S ® AKuin 3aranbHUn BUMAL KOMaHOM HEMOBHOMO po3ranyXeHHs B MOBi mporpamy-

BaHHA Python i 9k BoHa BMKOHyeTbCA? ® [1ns1 YOro BMKOPMCTOBYBaNu y nporpamax,
3 AKMMM BY MpawoBanuy, npanopui Sk eneMeHTu kepyBaHHA? HaBegiTe npuknagu.
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Y pisHUX mporpamMax HOpamopIiii BHKOPUCTO-
BYIOTH JJIsi BUOOPY OMHOTO, abo KiJIbKOX BapiaH-
TiB 3 Ha0OpPy MOXKJMBUX, ab0 JKOTHOTO
(man. 4.26). fAxio mnpamopels BUOpaHWii, TO
B HBOT'O BCEPENNVHI 3’ ABIAETHCA ITO3HAUKA [¥].

Komanga nys cTBOpeHHS mpamopiid y BikHi
mpoekTy MoBOoIO Python taka:

<iM’a npamopuga> = Checkbutton(text =
Man. 4.26. MNpuknag ‘<tekcr migmucy>’), (auri. checkbutton —
BUKOPWCTaHHS NpanopLis IIPaTopPeIlhb).
Ilicna posmiimieHHA Yy BiKHI mnpamopis,
CTBOPEHOTO y TaKuii cmocib, BiH MaTuMe BU3HAUEHWII KOPHUCTyBaueM IIiJ-
nuc. Hanpukaazn, micisgs BUKOHAHHA KOMaH[:

flag = Checkbutton(text = ‘Bam Bu6ip’)
flag.pack()

Oyze cTBOpeHO Ta po3MilneHo y BikHi mpamoperis 3 imenem flag i mignmucom
Baw subip (mamn. 4.27).

Moain Ha CTopiHKy
3abopoHa HaBHCaUMX PAAKIE
[ we BiAPWBATH Big HACTYNHOLO
D ue pozpueati ab3ay
D 3 HOBO] CTOPIHKY

BUHATKM GOpMaTyBaHHA

O 3yNUHUTH HYMepaUio pAAKIE

BiaactusBocti mpamopiia width, height, bg,

f o - 0O x fg, font anasoriuni g0 BimmoBimHUX BIAacTHBOC-
Tel HaINCy, IOJI Ta KHOIKU.

™ Baw etip IITo6 mMaTm MOKJIMBICTH [isHABATHCA IIif Yac

BUKOHAHHSA IIPOEKTY CTAH IIpamopisa (BuOpaHmii

a00 HeBUOpaHUMii), TOTPiIOHO OB’ A3AaTU 3 HUM CIIe-

miajabHy 3MiHHY JIOTiuHOTO TUITy. I[JI CTBOPEHHS

Man. 4.27. Mpanopeub TaKol 3MiHHOI BUKOPHUCTOBYIOTh KOMaHIy BUIY:

Y BIKHI IPOEKTY <im’a samiaHOI> = BooleanVar()

IloB’a3yioTh 1110 3MiHHY 3 IpamopieM IIin
yac H0ro CTBOPeHHA KOMAaHMAOIO, II0 MAa€ BUTJIAM:

<im’a mpamopiia> = Checkbutton(text = ‘<rekcr mignucy>’,
variable = <im’a aminnoi>), (auri. variable — sminua).

Hampuraan, micias BUKOHAHHSA KOMaHI:

choice = BooleanVar()
flag = Checkbutton(text = ‘Bam Bu6ip’, variable = choice)
flag.pack()

Oyze CTBOpPEHO Ta PO3MiIfeHo y Bikui mpamopers 3 imenem flag i migmmcom
Baw eubip, a sminHa 3 imeHeMm choice 30epiraTuMe cTaH ITHOTO HPATIOPILA:
True — Ko npamnopens Bubpauuii, False — sKIo nparmopens He BUOPaHMUIA.

3uauenHsa Iiel sminuol 3a 3amoBuyBaHHAM — False, i micia samycry
MPOEKTY HA BUKOHAHHSA MO3HAUKAa IIpamoplsa Oyae BiacyTHs. SAkiio min
yac BUKOHAHHS IIPOEKTY OyAe BMOpPaHO IpAIOpelb, TO 3HAUEHHS 3MiHHOI
crane True. 3a TOBTOPHOTO BMOOPY MHpAaIOpIlsd HOTO CTaH 3MiHHUTHCA Ha
OPOTUJIEKHUM, 1 TAKOK 3MiHUTBHCA 3HAUEHHA 3MiHHOI.

IITo6 mix uac 3amycKy HIPOEKTY IIpamopellb oApasy OyB y cTaHi subpa-
HUil, TOTPiOHO BUKOPUCTATH KOMaHAY Buay <im’a smiHHOi>.set(True)
(auri. set — ycraHosuTtu), HanpukJjaaz choice.set(True).

106 BusHauuTH 3HAUEHHA Iliei 3MiHHOI, IIil Yac BUKOHAHHSA IIPOEK-
Ty TMOTPiOHO BUWKOHATHM KOMAaHIYy BULy <im’a 3MiHHOI>.get(), HampukJan
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choice.get(). 3uauenns miel aMiHHOI MOKHa BUKOPHUCTOBYBATHU Y IIPOEKTAX
Y KOMaHJi PO3Taly:KeHHA K 3HAUeHHS JIOTiYHOTO BUpPa3y.

SIKIIO y IPOEKTI BUKOPHUCTOBYETHCA KiJbKa IPAIOPIIiB, TO IJA KOXK-
HOTO 3 HUX HMOBWHHA OyTH CTBOPEHA OKpeMa 3MiHHA, HAIPUKJIAMI:

choicel = BooleanVar()

flagl = Checkbutton(text = ‘3aromoBox’, variable = choicel)

flagl.pack()

choice2 = BooleanVar()

flag2 = Checkbutton(text = ‘Koaip’, variable = choice2)

flag2.pack()

choice3 = BooleanVar()

flag3 = Checkbutton(text = ‘Posmipu’, variable = choice3)

flag3.pack()

Posrisamemo, AK MOXHA BHKOPHCTATH IMPAIOPIl y IPOEKTAX 3 po3ra-
JIYKEeHHAMUA.

Hexail, HanpuKaam, HaM MOTPiOGHO B XOi BUKOHAHHS ITPOEKTY 3MiHIOBATH
3HAUeHHs abo TiJMBKY ONHi€l 3 BJIacCTMBOCTEN BiKHa (a00 3arosioBoK, abo KoJip,
a00 posmipu), ab0 KiTbKOX 3 HUX, a00 He 3MiHIOBATH 3HAUEHHS YKOTHOI 3 HUX.

i 1mbOro BUKOPHCTAEMO KHOOKY Ta Tpu mpamopri (mam. 4.28).
OckinbKY IIiJg Yac BUKOHAHHA HNPOEKTY KOTHUI IIpamoperrsh MOxKe OyTu He
BUOpPaHUI, TO OOIIJBLHO IIiT Yac 3alyCKy IIPOEKTY HA BUKOHAHHS IJISI KOXK-
HOI'O 3 HIUX 3aJIMIINTU 3HadYeHHd joriuxol sminHol False, sixe BcramosiIro-
€ThCA 32 3aMOBUYBAHHSAM.

¥ - o x

[ Zareacecx
™ Konig
I~ Peamipu

Z ikt

Mar. 4.28. BikHO NpoOeKTy 3 Kiflbkoma npanopusmm

CrBopumo mpornenypy mJaa oupamroBanasa moxii Click miaa kHOmKm i 1o
ii TeKCTy IIOMiCTHMMO TaKi Tpm mOCJimoBHI (He BKJIa[eHi omHA B OMHY) KO-
MaHIN PO3TATYKEeHH:

if choicel.get(): root.title(‘3aromoBox 3mineno’)

if choice2.get(): root[‘bg’] = ‘red’

if choice3.get(): root.geometry(‘500x200’)

Axmro 3a macranaa moxii Click s KHOOKK mepIInii mpamopenb O0yae
BUOpaHMM, TO 3HaueHHsA 3MiHHOI choicel 6yzme True i BigmoBigHO BUKOHY-
BaTUMeThCcs KoMaHza root.title(‘3arosmoBok 3mineHno’). SKImo x mepriuii
mparmnopelb He Oyme BuOpamumM, TO 3HaueHHs 3MinHOI choicel 6yze False
i Bigmosimuo xomanga root.title(‘3aromoBox 3miHeHO0’) He BUKOHYBATH-
MeThCsI, 4 BUKOHYBATHMETBCS HACTYIIHA KOMAaHIa, TOOTO HACTyIIHA KOMAaH-
a POsTalyKeHHs IJsA SPYroro Impamopilsd.

AnajoriuHo BUKOHYBATUMYThLCS i ABi iHINI KOMaHAUW pO3rajayKeHH.



NEPEMMUKAMI TA TX BAACTUBOCTI

Ly‘s-l— -

‘.~ MNpuraaaunte

© = @ fAkun 3aranbHUN BUMAL KOMaHAM NOBHOMO PO3rasny>KeHHs1 B MOBi MporpamyBaHHs
Python i sik BOHa BUKOHYETLCS? ® AKWIA 3aranbHUA BUMMSA KOMaHau GaratoansrtepHa-
TMBHOIO po3ranyXeHHs B MOBi nporpaMmyBaHHsA Python i sk BoHa BMKOHYeTbCA? ® [ns
4YOro BMKOPUCTOBYBAnucs y nporpamax, 3 SKumu Bu npawroBanu, nepemukadi? Haeeaitb
npuknagu.

Ilepemukaui AK eJeMeHTH KepyBaHHS BUKO-
BupaneHHa knirarok ? PHUCTOBYIOTh IJs BMOOPY TiJIBKK OMHOTO BapiaHTa
3 KigTbKOX MoKJIUBUX (Maj. 4.29).
s btk SKmIo y BikHI y rpyni nmepeMuKadiB po3MiIeHo
() & acyBom yropy . m :
KiJbKa ImepeMHuKauiB, TO cepel HUX MOKHaA BUOpa-

‘?B“”a”“"“ PS5 HARDH, TH TiAbKMW OAMH. SIKIO IepeMuxad BUOPaHUA, TO
() apanuTyi sece cToBNeUs B HLOI'O BCEPEUHI 3’ ABIAECTHCA MO3HAUKA @ .

Ockinbku, Ha BiAMiHY Big mpamopiiiB, 3 omHiel
TPynu IIepeMUKadiB MOKe OyTu BUOPaHUUA Tisb-
KM OOWH, TO Ba)KJINBO, AKUI caMe IIepeMUKAY BU-
Oopauuii. Tomy Bci mepemMuKadi 3 oxHiel rpynu moBWMHHI OyTuM IOB’s3aHi
3 ofHieI0 3MiHHOIO Iijoro Tuny. KoMmanga cTBopenusa Iiei amMminHOI TakKa:

<im’a amirHOi> = IntVar()

Komanma cTBOpeHHS KOMKHOTO 3 IIEPEeMUKAUiB IPynu Ma€ TaKUNl BU-
TJISAT:

<iM’sa mepemurkaua> = Radiobutton(text = ‘<tekcr migmucy>’,

variable = <im’a 3amimHOI>, value = <3HauyeHHa 3MiHHOI>), 1€:

BJIACTUBicTh text BusHauae TeKCT IIiANNCY IIepeMUKaUa;

BiacTuBicTs variable Busmauae im’sa 3miHHOI, AKa mOB’s3aHa 3 mepe-

mukaueM. IJoBuHHaA OyTu ofHa If Ta caMa 3MiHHA [IJs BCiX mepeMuKa-

4iB ofmHiel rpynu;

BiaactusicTh value (auri. value — 3HaUeHHs) BU3HAUAE 3HAUEHHS, AKOTO

HaOyme 3MiHHA, AKIO OyJe BUOpaHUI caMe Il ImepeMuKau. SHAUeHHS

MOBUHHI OyTH PiSHUMU IJIS KOMKHOTO 3 MepeMUKadiB OAHiel rpymu.

Ha mamioury 4.30 HaBemeno (parMeHT IPOEKTY, YV SAKOMY CTBOPEHO
Tpu mepeMukKaui omgmiel rpymm 3 imenamm switchl, switch2 ta switch3,
nnsa askux 3minHa choice mabysae BigmosigHo smauens I, 2 Tta 3.

@

Man. 4.29. BikHo
3 nepemMmuKadyamm

ton{text = "S& ", wariable = choica;, walua = 1]
10

on(text d ' variable = choice, value = 2)

1o

con (text = " ', wariable = choice, wvalus = 3)

1d)

Mari. 4.30. ®parmMeHT NPOEKTY 3i CTBOPEHHS TPLOX NepeMuKadiB OgHIiel rpynu

BaactuBocti mepemuxaua width, height, bg, fg, font amamoriumi mo
BiAIIOBiIHMX BJIACTHMBOCTEM IPAaMOPILA Ta iHIMIUX eJeMeHTiB KepyBaHH.

3a 3amoBuyBaHHAM 3MinHa choice mae suauenHsa 0. OckKinbKu I11e 3Ha-
yeHHs He BifIIOBimae KOIHOMY II€peMUKAUy, TO IIiCJA 3alIyCKY IIPOEKTY Ha
BUKOHAHHA JKOJEH nmepeMuKau He Oyae BuOpanuii. 1106 ogue 3 mepeMuka-
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yiB oxpaldy OyB BuOpaHUii, MOTPiOHO BCTAHOBUTHU AJIs 3MiHHOI BigmoBimme
3HaUeHHsS KOMAaHI0I0 BUIY:

<iM’a 3MiHHOI>.set(<3HaYeHHS 3MiHHOI>).

Hanpukaazn, micasa BukonanHsa KomaHau choice.set(1) crame Bubpanum
mepHriuii mepeMuKad.

11106 misHaTHCs B XO[i BUKOHAHHSA HPOEKTY, AKUN 3 MepeMUKaUiB BU-
O6paHO, MOTPiOHO BHUKOHATH KOMAaHAy BuUAy <im’a 3MinHOI>.get(), mampu-
kJaan choice.get().

dArmro moTpi6bHO posmicTuTHM Yy BiKHI KijJbKa He3aJle;KHUX TPy Iepe-
MHKAaUiB, TO KOKHY T'DPYIy II€PEMHKAUiB IMOTPiOHO MOB’sI3aTH 3 OKPEMOIO
3MiHHOIO.

Poarmanemo, AK MOKHA, BUKOPHMCTOBYIOUHU IlepeMUKadi, 3MiHIOBaATU
3HaUYeHHsS OJHiel 3 BJIaCTHMBOCTEH BiKHa: ab0 3arojioBOK, abo KoJip, ado
poamipu.

BukopucraeMo y IpPOEKTI Tpu IepeMuKadi |,
Ta KHOUKY (MmaJ. 4.31).

CTBOopuMO 1mpolenypy — OOpPOOHMK momil
Click gns kHomkm i mo ii TexcTy momicTumo e Konp
Taky KOMaHIy:

" Baronog o

if choice.get() = 1: i
root.title(‘3arosoBox 3mineHo’) Sutamy
elif choice.get() == 2:
root[*bg’] = ‘red Man. 4.31. BikHO NpoekTy
else:

root.geometry(‘600x300’) 3 nepemmkaniamn

PosmounHaTica BUKOHAHHS I[iel KOMaHAM OyJe 3 BU3HAUECHHS 3HAUEH-
Hsa 3MmiHHOI choice.

Ao 3a macranua momii Click nis xHonkm BuOpaHUM Oyae IepIumit
mepeMuKau, TO 3HauUeHHs Jioriumoro Bupasy choice.get() == 1 mopisuro-
BatuMe True. Tomy BuUKOHaeThCcA KOMaHIa 3MiHEHHsS 3aroJioBKa BiKHA,
a iHmIi yacTuHY 1iel KOMaHIM PO3TANyKeHHS BUKOHYBAaTHUCA He OYIYyTh.

Axmio sa macramaa noxii Click ngns xkHomKu BubOpanuM Oyne APYTHit
mepeMuKad, TO 3HAUYeHHS Joriunoro Bupasdy choice.get() == 1 mopiBuioBa-
tume False. Tomy Oyge BUKOHYBaTHCSA KOMAaHAA IiCJIs KJIOUOBOT'O CJI0BA
elif. 3a ii BUKoOHaHHS BU3HAUYAEThCA 3HAUeHHA 3MiHHOI choice. Ockinbku
Oynme BuOpaHUU OPYyTruil mepeMHUKau, TO Ile 3HaueHHs mopiBHioe 2. Tomy
BUKOHAETHCA KOMaHJa 3MiHEeHHA KOJILOPY BiKHA, a iHIII YacTMHU KOMaHAU
posTaNyKeHHsS BUKOHYBATUCA He OYIYTh.

Axmo xx 3a macramHsa momii Click mgna xKHoukwu BuOpaHUil O0yne Tpe-
Tili TepeMuUKad, TO 3HAUEeHHA JioTiuHUX BupasiB choice.get() == 1 i choice.
get() == 2 pmopisuoBaTumyTh False. Tomy He OyayTh BUKOHYBATHUCA KO-
MaHIM 3MiHEHHs 3aroJIOBKA BiKHA Ta KOJILOPY BiKHa, a BUKOHYBATUMETh-
csA KOMAaHIa MicJisi KJII0UYOBOro cjoBa else, To0TO KoMaHa 3MiHEHHS PO3Mi-
piB BikHA.

AKmio mig uac BUKOHAHHS IIPOEKTY CTAJOCS Tak, IO He Oyme BuOpa-
HUH KOMHUIN 3 IIepeMUKaUiB, TO ITicJsa BUOOPY KHOIKU 3MiHATHCA PO3Mipu
BikHa (nodymaiime camocmiilno, Yomy 6i06ydymuvca came maxi 3MiHEHH).
11106 Tak He cTajocs, MOTPiOHO 3aMicTh KJIIOUYOBOTO CJIOBa else BuKopucra-

T1 1e ogHy KomaHzay elif:
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if choice.get() == 1:
root.title(‘3aromoBox 3mMiHeHO’)

elif choice.get() == 2:
root[‘bg’] = ‘red’

elif choice.get() == 3:
root.geometry(‘600x300’)

w., Mpautoemo 3 komn’loTepom [=]

3aBmaHHsA Ta aJTOPUTMH iX BUKOHAHHSA BU 3MOKeTe 3Hau-
Tu 3a agpecoio https://cuttly/He2cGipi abo QR-komom. E
o

A4S z[n]

HaneakAuMBiLLe B LLbOMY MYHKTi

c Mpanopui BUKOPMCTOBYOTb AN BUGOPY 0AHOro, abo KinbKoX BapiaHTiB 3 HAbopy MOX-
nmBwmx, abo xogHoro. 3 Kinbkox npanopuis Moxe 6yt BubpaHuii abo ogmH, abo kineka, abo
BCi, ab0 He BUBpaHWI XXOQHUN.

KomaHga ons ctBopeHHs npanopus y mosi Python Taka:
<im’si npanopusa> = Checkbutton(text = ‘<tekcTt nignucy>’, variable = <im’a 3miHHOi>),
e 3MiHHa NOriYHOro TNy BUKOPUCTOBYETBLCS AN BU3HAYEHHS CTaHy npanopus Ta CTBOPHo-
€TbCA KOMaHAo <iM’A 3miHHOI> = BooleanVar().

o6 nig yac 3anycky NpoekTy npanopeub ogpasy OyB y CTaHi subpaHul, NOTPIOHO
BMKOPUCTATK KOMaHAy Buay <im’a amiHHoi>.set(True). LLLo6 gisHaTncsa 3HavyeHHs uiei 3MiH-
HOI Mig Yac BMKOHaHHSI NMPOEKTY, NOTPIBHO BMKOHATM KOMaHay Buay <im’a 3MmiHHOI>.get().
3HayeHHs Liel 3MiHHOI MOXXHa BUKOPMCTOBYBATU Y MPOEKTAX Y KOMaHAi po3ranyXeHHs K
noriYyHnn Bupas.

[nsa onpautoBaHHs cTaHy npanopuiB (BMOpaHuin abo HeBUOpaHW) y NPOEKTI BUKO-
PUCTOBYIOTb ANt KOXKHOTO 3 HUX MOCMIAOBHO 3anuMcaHi KoMaHay po3ranyXeHHsi, ski Hesa-
NeXxHi oaHa Big ogHOI.

MepeMukayi BUKOPUCTOBYIOTb 41151 BUOOPY TifbKM OAHOTO 3 KiflbKOX MOXITMBUX BapiaH-
TiB. 3 KiNbKOX NepemukadiB ogHiei rpynu moxe 6yTy BUOGpaHui TinbKu OOWH.

KomaHnga ons ctBopeHHs nepemukada B mosi Python mae Burnsaga:
<im’s nepemukaya> = Radiobutton(text = ‘<TekcT nignucy>’, variable = <im’s1 3MiHHOI>,
value = <3Ha4yeHHA 3MiHHOI>), A& 3MiHHa BMKOPUCTOBYETLCSA ANS BU3HAYEHHS BUOpPAHOro
nepemmnkada Ta CTBOPHETLCHA KOMaHAOW <iM’sl 3MiHHOI> = IntVar().

Ao noTpibHO, Wob oavH 3 nepemukadis rpynu Bigpasy Oys BUOpaHuI, TO Chifg yCTaHOBUTH
NS 3MiHHOI BiAMNOBIQHE 3HAaYeHHst KOMaHOOK ByAaY <iM’Al 3MiHHOI>.set(True).

o6 gisHaTncs B Xo4i BUKOHAHHSI NPOEKTY, KM 3 MepeMuKadiB ogHiel rpynu snbpaHo,
NOTPiGHO BUKOHATU KOMaHAy BuAy <im’s 3miHHOI>.get().

Y BiKHi MOXXHa TaKoX PO3MICTUTM Kiflbka He3aneXHWx Of4Ha Big Of4HOI rpyn nepemMuka-
yiB. [Ins LbOro NOTPIOHO KOXHY rpyny nepemukadiB noB’si3aTi 3 OKPEeMOK 3MiHHOK. Togi
B KOXHiV rpyni MOXHa BMOpaT Mo O4HOMY NepemMuKaqy.

[ns onpautoBaHHs cTaHy npanopuiB (BMOpaHuii abo HeBUOPAHUI) Y NPOEKTI BMKO-
pUCTOBYIOTbL KOMaHAy 6araToansTepHaTUBHOIO PO3ranyXXeHHs.

£~ Aawnrte BiAMOBIAi HO 3ANMUTAHHS

¢ 1. Jlna 4oro BUKOPHMCTOBYIOTH IIPAIIOPILi, & [JIS YOro — IepeMUKadi?
© 2. §fIx BU3HAUMTH CTaH IPAIOPI y IPOoeKTi MoBOoIO Python?
3. fIx moTpibHO 3amMCyBAaTH KOMAHIN POSTATIY:KEHHS, Y AKHUX IIepeBi-
pAeThCA, BUOPAHO IIpamopeIs Yu Hi?
4. fx BusHAUNUTU, AKUI IIepeMUKay BUOPaHO y MPoeKTi MoBoo Python?
5. fIx momisibHO 3ammcyBaTU KOMaHIU PO3TANyKEHH:A, Y AKUX IIepeBi-
pAeThCA, BUOPAHO IIepeMUKay UM Hi?
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$ O6roBopiTh i 3p06ITb BUCHOBKMU

U 1. Yu morkHa OJA MpamopIliB BUKOPUCTATH KOMAaHIY OaraToajbTepHa-
TUBHOT'O PO3TaJIyKeHHA?
2. Yu MoKHaA [ IepeMHKadYiB 3aMicTh KOMAaHAM OaraToajabTepHa-
TUBHOTO PO3TaJYKEHHS BUKOPUCTATH KOMAHIM PO3TAJY KEHHSI, BKJAJEHI
onHa B OOHY?

3. Yu MorKHAa g MepeMHuKaUuiB 3aMiCcThb KOMaHIU OaraToaJlbTepHATHB-
HOTO POSTANYKeHHS BUKOPHCTATH KOMAHIM PO3TaTy’KeHHS, 3alllCcaHi IIo-
CJIIOBHO, OIHA 34 OLHOIO?

¥*. BUKOHOMNTE 30BACHHS

@! 1. CrBOpiTh OJIOK-CXeMYy Ta MHOSACHITh XiJ BUKOHAHHS IIOCJiJOBHOCTI
KOMAaH/:

if choice 1.get():
<KomaHau 1>
if choice 2.get():
<KkomaHgu 2>

e choicel i choice2 — sminHHi JoTiuHOTO THUIY, OB’ A3aHi 3 TPAOPIIAMH.

2. CrBopiTh OJIOK-CXEMY Ta IOACHITH XiJ BUKOHAHHSA MHOCJIiJOBHOCTI
KOMAaHI;:
if choice.get() == 1:
<koMmaHmu 1>
elif choice.get() == 2:
<KoMaHaM 2>
else:
<KoMaHIu 3>
ne choice — 3aminHa 1ijoro Tumy, mMoB’A3aHa 3 IPYIOI0 IIEPEMUKAUiB.

3. IlosgcHiTh BigMiHHOCTI y BHKOHAHHI KOMAaHJ pOSTAJNy’KeHHA i3
saBrauHa Ne 1 Ta i3 saBpamusa No 2,

4. ChopmytioiiTe JKUTTEBY 3a/lauy, Y IPOEKTi AJIA PO3B’A3YBaHHS TKO1
MOJKHa BUKoOpucTaTu (hparmMeHT i3 3aBmaHuHa Ne 1.

5. ChopmyrroiiTe JKUTTEBY 3amauy, Y IPOEKTL AJIsI PO3B’A3yBAHHSA AKOI
MOKHA BUKOPUCTATH (DparMeHT i3 3aBmamusa N 2.

6. CTBOpPiTH MaTeMaTUUYHY MOJEJb i MIPOEKT, Y AKOMY MOXKHA OOUMCIUTHI
cyMy, PiBHHUITIO, TOOYTOK, YaCTKy BiJ MiJIeHHS ABOX JOBLIbHUX UHCEJI 3aJIeK-
HO Bij ycTaHOBJIEHMX MO3HAUOK IIPAmopIiiB. MaTeMaTUUYHy MOJAEIb 3aIUIIiTh
y 3o1uT. 30epeKiTh MPOEKT y Ballliii maniri y ¢aiiiai 3 imenem 3aBganasg 4.7.6.

7. CrBOpiTh MATEMATHUUYHY MOMEJbL i IIPOEKT, Y AKOMY MOYKHA OOUMCINTHI
abo cymy, abo pisHHI0, a00 JOOYTOK, a00 YacTKY BiJ AiTeHHS ABOX MOBLILHUX
Yrces 3aJIeKHO Bif BMOpaHOTO IepeMuKauva. MaTeMaTUuHy MOJeJb 3aIluIliTh
y 3omuT. 30eperkiTh IPOEKT y BaIlIiii marmiri y gaiiai 3 imenem 3aBmaunad 4.7.7.

8. PobGitHuK BUTOTOBJSAE merasi. Bimomi KinbKicTh meraseii, BUTOTOB-
JIEHUX POOITHUKOM 3a Micsllb, i BapTicTh omuiei merasi. SKIO pobiTHUK
BUKOHAB ILJIAH, TO BiH ofep:kye mpemiio B posmipi 10 % Bixg sapobaenoi
B pe3yJbTaTi BUTOTOBJIEHHS JeTajiedl cyMu. SIKIMO poOiTHUK IIepPeBUKOHAB
miad, To #oro mpemis cranoBuTh 30 % Bim 3apobiemoi cymu. CTBOPiTH
MaTeMaTU4YHY MOJEJb i IPOEKT 3 BUKOPUCTAHHAM IePeMUKaUiB, AKUI BU-
3HaUae CyMy TpoIlleil, 3apo0jeHy POOITHHKOM 3a MicAlb. MaTeMaTUUHY



MOJeJb BalHUIITL y 30MINT. 30epesKiTh IMPOEKT y BalIiil mammi y dariri
3 imeHeMm 3aBmanHga 4.7.8.

9. PobGituumna mae ¢QixkcoBamy 3apo0iTHY IjIaTy 3a poOOTY IIPOTATOM
Micang. AKimo B pobiTHuIli € giTu, BoHa oTpuMye momaaty B pos3mipi 20 %
Big ii micaumol 3apobiTHOI maaTu. SIKIO B POOITHUIL IIPOTATOM MiCSIls
OyJau IOPYINeHHS TPYAOBOI AMCIUILIiHU, TO ii 3apobiTHa mjaTa 3MeHIITy-
erbcsa Ha 15 % . CTBOpPiTHP MaTeMaTHUUHY MOJEJb i IPOEKT 3 BUKOPUCTAH-
HAM IIPAIOPIiB, KU BM3HAYaA€ CYMYy TpoIleii, 3apob/ieHy POOiTHUIIEIO
3a micanbk. MaTeMaTUUYHY MOJEJNb 3ANUIIITH ¥ 30IIUT. 30€ePerKiTh IPOEKT
y Bamriit mamriii y ¢gaiini 3 imenem 3aBmanHa 4.7.9.

10. CTBOPiTh HPOEKT 3 BUKOPUCTAHHAM JBOX TI'PYI II€PEMUKAUYiB i KHO-
nku. [lepemMuKaui mepirnoi rpynu BUSHAUYAIOTH KOJIpP, V AKUHA 3adapOoByeThCA
BIKHO, a mepeMmuKavi Apyroi rpynn BU3HAYAIOTh, AKMMHI MalOTh CTaTU PO3MipH
BiKkHa. 30eperKiTh IPOEKT y Ballliii mamnili y ¢aiiii 3 imeHem 3aBmanus 4.7.10.

r“ MpakTnyHa po6oTta N2 5.
7i‘f «[IPOEKTU 3 PO3rAAYXEHHAMU»

Yeara! I1i0 yac pobomu 3 komn’romepom dompumyiimecs eumoz 6e3ne-
KU summedisaabHoCcmi ma caHimapHo-2i2iEHIYHUX HODM.

1. CrBopiTh MaTeMaTHUYHY MOIEJb i IPOEKT AJA OOUMCICHHS 3HAUEHHS
Bupasy x = (a + 3*b)/(2%a — b). 30epe:KiTh MPOEKT y Balliil mamiri
y Gaiiai 3 imeHem mpakTuuHa 5.1.

2. CTBOPITH IIPOEKT MIJIS 3HAXOMKEHHA HANMEHIIIOTO i3 3aJaHNX YOTUPHOX Y-
ceJi. 30epeskiTh MPOEKT y Ballrii namii y ¢aiiai 3 imeHem mpakTuuHa 5.2.

3. BxJamgHUK XOue MOKJIACTH B OaHK Ha MEMO3UT IEeBHY CyMy TIpoIlleil Ha
2 poxu. Bank mpomoHye ABa BUAA Aemo3uTiB: mig 15 % piunwmx i mixg 17 %
piuHEX. ¥ IepIIoMy Ielo3uTi MPUOYTOK MOJAETHCA OO0 BKJALY KOXKHOIO
POKY, y apyromy — Hi. CTBOPIiTHL MaTeMATUUHY MOJEJb i IPOEKT 3 BUKOPUC-
TaHHSAM IIePEeMUKAUiB I OOUMCIEHH CyMU I'POIlell, Ky 3MOYKe OTPHMA-
TH BKJIASHUK Uepes OBa POKU, SKIMO BiH BrOepe OAWH i3 IIUX JEIO3UTiB.
36epe:kiTh IPOEKT y Ballriii mamiii y (aiiii 3 imeHemM mpakTuuHa 5.3.

i [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. fxi opomecu HasuBaOThLCA MuKJIivaEuMu? HaBeniTs npuxaagm.
2. fIxi Bu 3HaeTe KOMAHAU ITUKIY?

4.8. UMKAU 3 AIYNABHUKOM

Y ubOMy NyHKTi N”TUMETbCS NpO:

> uuknu;

P> komaHay UMKy 3 MiYnibHUKOM,

P> BUKOPUCTAHHS KOMaHAM UMKMY 3 NiYUIIbHUKOM Y MPOEKTAX.

KOMAHAA LUMKAY 3 AiIMUABHUKOM

AL !

g Mpuraaauvte

J& ® Aki npoLiecy Has3MBatoTb LMKNiYHUMK? HaBepitb npuknaan. e Lo Take yuksi e arn-
2opummi? ® FAxui BAMMSA Mae KoMaHaa LUKy 3 NiYUbHUKOM Yy MOBI NporpamyBaHHs,
SKy BU BMBYanu paHiwe? Ak BOoHa BUKOHYETbCA?
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Bu B:Ke 3maeTe, 110 B 0araTbox ajJropuUTMax omHa ab0 KilbKa KOMAHT,
MOBMHHI IOBTOpIOBaTHCS 6GaraTo pasiB mocminb. HemomisbHO BKJIIOUATH
B aJITOPUTM IIi KOMaHAW CTiJILKM PasdiB, CKiJIbKM BOHU IIOBUHHI IIOBTOPIO-
BaTHUCs, TOMY IO KiJbKiCTh pas3iB MOBTOPEHHSA MOKe OyTHU AyKe BeJInKa,
a00 HaBiTH 3a3majierigb HeBimoMma.

VY Takux BUIIAAKaX IIOTPiIOHO B aJropuTMaxX BUKOPUCTOBYBATHU ITUKJIU.
Haranmaemo, 1110 MUKJ y aJropuTMi — Iie (hparMeHT aJroOpUTMy, AKUN MOKe
HOBTOPIOBATHUCSA IIOCIIiJIb OiJIbIlle HidK OSUH pas.

Y MoBax mporpaMyBaHHSA € KiJIbKa KOMaH[, AKI MOXYTb peajidyBaTu
nmukJa. OnHa 3 HUX — KOMAaHAa IUKJIY 3 JiYMIbHUKOM. Ii moIisnbHO BHMKO-
PHUCTOBYBATH B TUX BUMIAAKaX, KOJU KiJbKiCTh HMOBTOPEHb KOMAHI TiJa
MUKJY BimoMa Ie A0 IMOYaTKy BUKOHAHHA ITUKJIY. Hampurianm, AKIIO Bi-
IOMO, CKiJIbKHM POKiB rporri OyayTh 30epiratucsa Ha paxyHKY B OaHKY.

3araJbHUN BUTJIAL KOMAHAW IUKJIY 3 JiUMJIbHUKOM y MoBi Python
TaKMI:

for <im’a 3MiHHOT> in range(<KiJTbKicTh MOBTOPEHb>):
<KOMAaHIU Tijla IMUKIYy>

Panox for <im’a 3amiHHOI> in range(<kiJbKicTh HMOBTOpPeHBL>) (AHTII.
for — nnsa, in range — y [niamasoHi) HA3MBAETHCSI PAJKOM 3arojiOBKa KO-
MaHIU IUKJIY 3 JiYUJIbHUKOM. 3MiHHA B PAAKY 3arojioBKa KOMaHIUW IIV-
KJIYy 3 JiUMJIbHUKOM HAa3WBAETHCA JIYMIbHUKOM ITMKJLY.

dyHKIig range(<KiJIbKiCTh MOBTOPEHb>) YTBOPIOE (reHepye) HAbGip 1m0-
CIITOBHUX IIiamX uuces, mepire 3 axux 0, a ocranHe — Ha 1 MeHIIe Bin
3aaHol KiJTbKOCTi MOBTOPEHD (YChOTO UMCEN CTiIIBKM, AK 3aJaHO KiJbKiCcTb
noBTopeHb). Hanpuknan, ¢pyHKIia range(3) reuepye Habip 3 3 uucen: 0,
1, 2. 3miHHA — JIYMIBHUK IIUKJY IIOCJHiJOBHO HaOyBae 3HAUEHb i3 IILOTO
Habopy uuces. Tijo MUKJIYy BUKOHYETHCSA, IMMOKU JIIUNJIBHUK OTPUMYE HOBi
3HaueHHs. Koau HOBOro 3HaueHHs B Habopi HemMae, BUKOHAHHSA ITUKJY
OPUIUHAETHCA.

Biok-cxeMy BUKOHAHHSA KOMaHIN IMUKJY 3 JidnabHuKOM B Python ma-
BeleHO HAa MAaJIOHKY 4.32.

l

leHepyeTbecs Habip Yncen

[<

Y Habopi
€ 3HaYeHHs, SKi e He
BMKOPWCTOBYBanNuca?

False True

<3MiHHa@> = nepLue 3HAYEHHSs 3 TUX, SKi
LLie He BUKOPUCTOBYBAmNM1Cs

v

KomaHngu Tina uumkny

Y

Marn. 4.32. bnok-cxema BMKOHAHHS KOMaHOW LMKIY 3 MiYNIIbHUKOM
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4.
5.

BukonyeThCcss KOMaHIa IMUKJY 3 JIIUMJIBHUKOM TaK:

dyHKIiA range(<KiJIbKicTh MOBTOPEHB>) TeHepye HaAGIp IiAMX Yucesa
Big 0 mo KimbKicTh OBTOpPEeHH — 1.

BukonyeTrbcs mepeBipka, um € B HaOOpi umcia, sKi 1e He BUKOPHCTOBYBA-
Jucs i Moryiz 6 cTaTu HOBUM 3HAUEHHSM 3MIHHOI — JIUMJIbHUKA ITUKJIY.
Axmo pesyabraTr mepeBipku True, To 3MiHHA — JiYMJIbHUK IUKIY Ha-
OyBae 3HAUEHHs IIEPIIOro YucJja 3 HabOpy Yuces, AKi Ie He BUKOPUC-
TOBYBAJINCS, i IicJasa IIHOTO BUKOHYEThCA KoMaHAa 4. Ko pe3yabTaT
nepeBipku False, To BUKOHaHHS KOMAaHAU IMUKJIY 3aKiHuyeThbcsa i mari
BUKOHYETHCA KOMAaHAa, HACTYIIHA 3a KOMAHIOKI0 ITUKJY.

BukonyoTbCca KOMaHIN Tija ITUKJY.

IToBTOpIOETHCS BUKOHAHHA il Komauau 2.

Y samwmci KoMaHAW IUKJIY 3 JIUMJIBbHUKOM yCi KOMAaHAW Tijia IUKJIY

MOBWHHI OyTH 3alucaHi 3 OMHAKOBUM BiJICTYyIIOM IIpPaBOpPYY BiJ IepIIoi Ji-
Tepu cJosa for.

PosrasHeMo AK OpUKJAL IPOEKT IJs PO3B’A3yBaHHA 3amadi, y AKOMY

BUKOPHCTOBYETHCS IMUKJ 3 JIUMIBHIKOM.

3amaua. CTBOPUTU TPOEKT AJIA OOUMCIEHHS KiJBKOCTiI KYJIBOK y mHipa-

migmi (mas. 4.33).

CTBOpUMO MaTeMaTUUYHy MOJeJb A Ifiel Bsagaui,
BPaxoOBYIOUM, III0 B MePIIOMY 3Bepxy Iapi mipamigku
1 Kyabka, y Apyromy — 2 pAgu mo 2 KYJIbKH, ¥ TPEThO-
My — 3 pagu mo 3 KyJabKu i Tak maimi. Bpaxyemo Takox,
10 KigbKicTh ImapiB y mipamifgmi moske OyTH JOBiIBHUM
HaATypPaJIbHUM UYHCJIOM.

MartemaTuuHa MOIEJb:

BXimHI maHi: KinbKicTh mapiB y mipamiami (n);

Man. 4.33. KiHIleBi pe3yapTaTH: KiTbKicTh KyJIbOK y Hmipamiami (s);
Mipamizka dopmymu: s = 12 + 22 + 32 + 42+ .. + n2

IIpoexT ms po3B’sA3yBaHHA ITiel 3amaui Ta BiKHO #OT0 BUKOHAHHS Ha-

BeleHO Ha MaJioHKY 4.34.
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Bukomaemo 1meil mpoekT aad n = 4.

Pe3ynbmam eUKOHaHHs
KomaHOa
Kpok 1 Kpok 2 Kpok 3 Kpok 4 Kpok 5
n = int(ent1.get()) n=4
s=0 s=0
range(4) 0,1,2,3
Y Habopi e € HeBU- True True True True False
KopucTaHi uicna?
3miHHa | HabyBae i=0 i=1 i=2 i=3
NepLIoro 3Ha4YeHHs
3 Habopy HEeBMKO-
pUCTaHUX yncen
s=s+(i+1)*(i+1) s=0+ s=1 s=5+ s=14+
+(0+1)2= | +(1+1)2=|+2+1)2=| +3+1)2=
=1 =5 =14 =30
ent2.insert(0, str(s)) 30

3eepmaemo 8awly yeazy: MiCJA 3aBepIIeHHA IIUKJIY 3MiHHA — JiUUJIb-
HUK MUKJY i MaTuMe 3HaueHHA 3. Ile ocranHe 3HaueHHs 3 HaOOPY uwmcel,
3reHepoBaHoro PyHKIlieo range(4).

Oxkpim (pyHKITI range(<kiJIbKiCTh MOBTOPEHL>), V KOMAHII ITUKJIY 3 JIi-
YMJILHIKOM MOKHA BUKOPUCTOBYBATH (PYHKIIiI0 range(<mo4aToK aiama3oHy>,
<KiHelb miamazoHy>, <KpPOK>), SKa Ma€ 3 apryMeHTHU ITiJIOT0 TUIIY:

MOYaTOK Jialma3oHy — IIepIile Ifijie Y1CJIo, AKe IOTPAlUTh [0 3TeHepo-

BaHOT'O HabOPY;

KiHellb miamasoHy — IIijle YMCJIO, sIKe He yBiiile Mo 3TeHepoBaHOrO Ha-

0opy Ta ske OijbIlle 3a Bci umciia 3 HAOOPy, AKIIO Kpok > 0, i MmeHIe

BCix umces 3 HAOOPy, AKIIO Kpok < 0;

KPOK — DPiBHHMIIA MiX KOKHMMMU [OBOMAa CYCIZHIMHU IIJIUMHN 4YHCJIaMU

y 3reHepoBaHOMY Habopi uwmce..

Hanpuraan, pyakiis range(3, 8, 2) srenepye Takuii Habip umcemn: 3,
3+2=5,5+2=7. Hacryuue unciao 7 + 2 = 9 He yBiline B Habip uuce,
OCKiJIbKU OisibIlle 3a IPyruii aprymMeHT GQYyHKITii.

Koxxen 3 aprymeHTiB (yHKIiI range Moixxke OyTM AK NOTATHUM, TakK
i Big’emuum 1minum uucyaom. IlouaTox giamas3oHy Ta KiHelb giama3oHy Mo-
JKYTh TaKOoXK HaOyBaTu sHaueHHs 0.

TECTYBAHHS NPOEKTY, WO MICTUTb LUUKA 3 AiMUABHUKOM

o9

.14 _
~.~ Mpuraaaunte
<% e [Ina 4oro TeCTyoTb NPOEKTU? ® Y YoMy MonArae npoLec TecTyBaHHS MPOEKTY?
® FAKk NoTpiGHO TeCTyBaTU NPOEKT 3 pO3rany>XeHHAMN?

Ilinx vac TecTyBaHHA MPOEKTY, IO MIiCTUTh ITUKJ 3 JIUUJIBHUKOM, IO-
IMiJTBHO JOOMpaTU Taki HabOOpW BXIAHUX MAaHUX, 1100 Tij0 IMUKJIY BUKOHYBA-
Jocs 1 pas; 2 pasu; 3 pasu; 5 pasiB Ta 3a moTpedbu i iHITY KigbKicTh pasis.
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w., Mpautoemo 3 koMmm’roTepom Ok 10|

-{]ﬁ 3aB,Z[aHH§I Ta aJropuTMumu iX BUKOHAHHS BU 3MOJKeTe 3Hali-
TU 3a agpecoio hittps://cuttly/Ie2cGz5m ab6o QR-romoMm.

] [m]55 n
HamBa)kAuMBiLLE B LbOMY MYHKTi

5 Umukn B anroputmi — Lie doparmeHT anroputMmy, SiKuii MOXe MoBTOPHOBATMCA MOCHiNb

Ginblwe HixX oguH pas. LUukn 3 niYynnbHUKOM BMKOPUCTOBYETBHCS B TUX BUMagkax, Konu

nepeg Moro BUKOHaHHSIM BiJOMO, CKiflbKM pasiB NOBMHHI BUKOHATUCS KOMaHAW Tina LMKIy.
3aranbHui BUrMaL KOMaHAW LMKy 3 niynnbHukom y Mosi Python Takun:

for <im’a 3mMiHHOI> in range(<KiNbKiCTb NOBTOPEHbL>):
<KoOmMaHau Tina uukny>

Psapok for <iMm’saA 3MiHHOI> in range(<KinbKicTb NOBTOPEHb>) HAa3NBAETLCH PAAKOM
3arofioBKa KOMaHOU LMKNY 3 NiYUNIbHUKOM. 3MiHHa B PSIAKY 3arorioBka KOMaHAW LMKy
3 NMiYNNBHVKOM Ha3MBaETLCS NiYUNbHUKOM LIMKIY.

®yHKUiA range(<KinbKicTb NOBTOPeHb>) YTBOPIOE (reHepye) Habip NOCniaoBHMX Li-
nunx yucen, nepue 3 sikux 0, a OCTaHHE — Ha 1 MeHLe Bif 3a4aHol KiNbKOCTi MOBTOPEHb.
3MiHHa — NiYUNBHKK LUKy NOCMiAOBHO HabyBae 3HaYeHb i3 Lboro Habopy yncen.

BukoHyeTbCA KOMaHaa UMKy 3 NiYMNbHUKOM Tak:

1. ®yHkuia range(<kinbKicTb NOBTOpeHb>) reHepye Habip uinux yncen Big 0 oo
KiNIbKiCTb NOBTOpPEHb — 1.

2. BukoHyeTbCcsa nepeBipka, UM € B Habopi yucna, Sk Wwe He BMKOPUCTOBYBanucs
i Mmornn 6 cTaTn HOBMM 3HAYEHHAM 3MIHHOI — MiYUNIbHUKA LIMKNY.

3. Axwo pesynsrat nepesipku True, TO 3MiHHA — NiYMIIBHUK LUKy HabyBae 3Ha-
YeHHS nepLUoro 3 Habopy Yncen, SKi e He BUKOPUCTOBYBanucs, i Nicns LbOro BUKOHYETLCS
nis 4; akwo False, To BUKOHAHHS KOMaHOW UMKAY 3aKiHYyeTbCA i Aani BUKOHYETbCH KO-
MaHAa, HacTyrnHa 3a KOMaHAOo LIMKNY.

4. BWKOHYIOTbLCH KOMaHAM Tina Lumkny.

5. TloBTOpHETBLCA BUKOHAHHA gii 2.

Y 3anuci komaHau LMKy 3 NiYUNbHUKOM YCi KOMaHay Tina UMKy noBWHHI ByTu 3anu-
CaHi 3 oAHaKoBMM BiACTYNOM MpaBoOpyd Bif nepLuoi nitepu y cnosi for.

Y KOMaHAi uukny 3 NibYnMnbHUKOM MOXHA TakoX BUKOPUCTOBYBATU (DYHKLHO

range(<noyaTok giana3oHy>, <kiHelLb giana3oHy>, <KpokK>),

AKa Mae 3 apryMeHTu Linoro tuny:

noyaTok Aiana3soHy — nepLue Line 4Y1cno, ake noTpanuTb 4O 3reHepoBaHoro Habopy;
KiHeub Aiana3oHy — Uine 41cro, sike He yBiliAe A0 3reHepoBaHoOro Habopy 1 sike
GinbLue 3a Bci uncna 3 Habopy, sKWo Kpok > 0, i MeHLe Big ycix yncen 3 Habopy,
SKLO KpOK < 0;

KPOK — Pi3HMLS MK KOXXHUMW OBOMA CYCIOHIMU LiNTMMM YnCriaMuy y 3reHepoBaHoOMY
Habopi uncen.

&~ Aamnte BIANOBIAI HO 3ANUTAHHS

L .
<L 1. IIlo Trake yuka 8 anzopummi?
© 2. §fkwuii BUrIAA Mae KOMaHAA [UKJIY 3 JIUMJILHAKOM y MOBi IIporpa-
myBauHa Python?

3. fK BUKOHYyeTbCSA KOMaHa IIUKJY 3 JiUMJIbHUKOM Y MOBi mporpamy-
pauHsa Python?

4. ki Bu 3HaeTe MPUKJIAAU 3aJad, IO MOMKHA PO3B’A3aTU 3 BUKOPUC-
TaHHAM IIUKJIY 3 JIYMIbHUKOM?

5. Ha axux rTecToBux Habopax BXiJHUX AAHUX OIIJIbHO TECTyBaTHU
MPOEKT i3 IMUKJIOM 3 JIIUMIbHUKOM?
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$ O6roBopiTh i 3p06ITb BUCHOBKMU

U 1. Y MokyTh KOMAHAU Tija IIUKJIY 3 JiYMILHUKOM BUKOHYBATHUCH
Tineku oguH pas? HasemiTs mpuraaz.
2. Yu MOXKYTb KOMaHIM Tija IUKJIY 3 JiUNJIBHUKOM He BUKOHYBATHCH
sKonguoro pasy? HasenmiTs mpukrJaaf.

3. Yum MoKe BUKOHAHHA IMUKJY 3 JIYMJIbHUKOM HIiKOJW HE 3aKiHUMUTH-
ca? IlossicHITH CBOIO BiAIMOBiIE.

4. Y YoMy MOJIATAIOTh BiIMiHHOCTI Y BUKOHAHHI OCHOBHUX AJITOPUT-
MIiYHUX CTPYKTYP: CHilyBaHHSA, PO3TaNyKeHHS, [TUKJIY?

*. BUKOHOMNTE 30BACHHS

@! 1. CTBopiTh y BomuTi 0JIOK-cxeMy (pparMeHTa TPOEKTY i BHUKOHAITE
#oro:

a) n=1 6) p=0
for i in range(4): a=2
n=n*@{+1) for i in range(3, 7, 1):
a=3%a+1
p=pta
2. CrBopiTh 0JI0K-cXeMy (pparMeHTa IPOEKTY i BUKOHAalTe Oro:
a) n=1 6) p=0
for i in range(4): a=4
n=n+ @i+ 1)**3 for i in range(2, 6, 1):
a=2%a-1
p=p+a

3. CTBOpiTh MaTeMaTHUUHY MOZEJb i OJOK-CXeMy aJlTOPUTMY 3HaXo-
IPKEeHHA CyMu D umces, Ieplile 3 AKUX MOPiBHIOE 7, a KOXKHE i3 YOTUPHOX
HacTymHUX Ha 3 OijibIle 3a momepeaHe. BukoHaiiTe CKJIaJeHUIN aJTrOPUTM.

4. CTBOpiT, MaTeMaTUUYHY MOJEJNL i OJIOK-CXeMy aJTOPUTMy 3HaXo-
IJKeHHsA cymMu 6 umces, mepiine 3 axkux gopiBHioe 100, a KoxHe 3 I’ATH
HACTYITHUX MOPiBHIOE IIOIIEPEeIHLOMY, IOAiJieHOMY Ha 5. BukoHaliTe ckJia-
IeHul aJropuTM.

5. CTBopiTh MaTeMaATHUUYHY MOMEJb i IPOEKT AJA OOUYHCIEHHS CYMU
n ymceJ, mepiie 3 AKUX AOPiBHIOE MOJATHOMY UMCJIY X, a KOKHE HaCTyITHE
y 2 pasu Oinbplile 3a momepemHe. SalUIIiThL Y 30IIUT HaOOpM BXigHUX Ia-
HUX, AJIA SKUX BU TEeCTYBaJU IPOEKT, i OTpUMAaHUN peldyabTaT. 36epeKiTh
IPOEKT y Ballliit mamiri y ¢aiiai 3 imenem 3aBmanaa 4.8.5.

6. CTBopiTh MaTeMaTUYHY MOJEJb i IIPOEKT [IJis OOUMCJIEHHS CYMH n
YuceJ, IepIie 3 AKUX JAOPIBHIOE X, a KOXKHE HACTYITHE MOPiBHIOE KBaJpaTy
MMOIIePeIHbOT0. SAIUIIITh y 30IIUT HAOOPKU BXIAHUX NAHUX, AJS AKUX BU
TeCTyBaJu NMPOEKT, i OTpUMaHUil pesyabTarT. 30epeKiTh MPOEKT y Balliii
namti y gaiiii 3 imenem 3aBmanusa 4.8.6.

7. Jlroguua moKJIasa B 6aHK meBHY cymy rpoimeii. Illopiuno 6aHK 10-
nae mo Braany 20 % Bix cymu, 1o 30epiraeTbca Ha PaxXyHKY HiCJs IIOIIe-
penuboro poky. CTBOpPiTHP MaTeMaTUUYHY MOJAEJb i IPOEKT AJA BUSHAUEHHS
cyMu, AKa Oyme Ha paxXyHKY uyepe3 n POKiB. 3amuIlIiTh y 30MIUT HabOpHU
BXiTHMX HaHWX, OJS IKNX BU TECTYBaJIX IPOEKT, i OTpMMaHUI Pe3yJbTar.
30epesKiTh MPOEKT y Ballrii mamiii y ¢gaiiai 3 imenem 3aBmanna 4.8.7.



BuciosiTh rimoresy: Ha CKiJIbKM POKiB MOTPiOHO IMOKJIACTU T'POIIi, 11100
ix cyma s6isbmmumiaaca BABiUi? 3amuIiTh rimoresy B 30IIUT. BUKOPUCTOBY-
I0UM IIPOEKT, IIepeBipTe CBOIO rimoresy. SalUlIiTh y 30IIUT, YU HiATBEPAHU-
Jacs Ballla rimoresa i yomy.

8. Jliomguua mokJianza B 6aHK meBHY cymy rpoireii. [Ilopiuno 6aHK mo-
Iae o BKJAAy 3as3majierilh BU3HAUYEHUN BilCOTOK Bim cymwu, 1o 30epira-
€ThCA HaA PAaXYHKY Ha KiHeIb MMOTOUYHOTO PoKy. CTBOPITE MaTeMaTHUUHY
MOJeJib i TPOEKT IJis BUBHAUEHHS, HA CKIJIBKW 3pOCTe cyMa Ha PaxyHKY
yepes nm POKiB. 3aOMIITiTh y 30IIUT HAOOPHW BXiHUX MaHUX, OJA AKUX BU
TEeCTyBaJU IPOEKT, i OTPUMAaAHUUN pe3yJabTaT. 30epesKiTh IPOEKT y BAaIIiii
namii y gaiiai 3 imenem 3aBmanua 4.8.8.

9. CooprcmeH, TOTYIOUKUCH OO0 yuacTi B MapadoHi, y mepIinii JeHsb Tpe-
HYBaHb IIOJ0JIAB AUCTAHIIII0O B § KM. KOXKHOT0 HAaCTYIIHOTO OHS HOTO JeHHA
OUCTaHIiA 30inbIyBasaca Ha p % Bij pucrannii nonepenaboro gusa. Crso-
piTh MaTeMaTUUYHYy MOJIEJNb i IIPOEKT JJisd BUSHAUEHHA:

1) pawucranilii, Ky CIIOPTCMEH 3I0JIa€ Ha n-ii IeHb TPeHYBaHb;

2) cymapHOi maucraHIii 3a n IHIB TpeHYBaHb;

3) wHacKimbKu 0inbIoio Oyme OUCTAHIIA B n-ii 1eHb TPeHYBaHb 3a JINC-

TAHIIIIO0 TePIIoro THA?

30epe:kiTh IPOEKT y BAIill manmi y ¢daiai 3 imenem 3aBmanug 4.8.9.

BucsioBiTh rinoresy: cKiabKU KiJIoOMeTPiB IOTPiOHO MPOOIrTH B IepIInii
IeHb 1 HAa CKIJIbKM BiJCOTKiB HOTPiOHO 30iJIbINIyBATH AUCTAHIIIIO IOAHSI,
00 3a THXKIEHbL CyMapHO IIpobirtu He MmeHIirne Hixk 200 km? 3anumritb
rimoresy B 30IIUT. BUKOPHUCTOBYIOUM IPOEKT, IIEPEBipTe CBOIO TrimoTesy.
3anunriTe y 30MINT, YM HiATBEepAMIACSA Ballla rimoresa i uomy.

[oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. Yu 3HaeTe BU iHINI BUAM IUKJIIB, KpiM nukay 3 giunapHukom? Ha-
BeJiTh MPUKJIAAU TaKUX IIUKJIB 3 KUTTA. IK BOHM 3alUCYIOThCH,
K BUKOHYIOTHCSA?

2. ¥V gaKuX BUMNAJKaAX B ajJrOPUTMaxX IIOTPiOHO BUKOPUCTOBYBATU iHIITi
IMUKJIN, a He [MUKJI 3 JiYNJIbHUKOM?

5

4 4.9. ULUKAU 3 MEPEAYMOBOIO

Y ubOMy NYHKTi ATUMETLCS NpPO:
P> KkomaHgy UMKy 3 nepeayMOBOIO;
P> BUKOPUCTaHHST KOMaHAM UMKy 3 NepedyMOBOK Y MPOEKTaX.

LUMKAU 3 NEPEAYMOBOIO

" Npuraaaire
o= ® Y sKkux BMNagKax B anropMTMax BUKOPUCTOBYHOTb LMK 3 NiYUIbHUKOM? @ AKWIA

3aranbHUA BUMMSA KOMaHAM LUKIY 3 MiYMIbHUKOM Yy MOBI nporpamyBaHHA Python i sk

BOHa BVIKOHySTbCH? e Ak BMKOHYETbLCA KOMaHOAa MOBTOpU OO0

nporpamyBaHHs Scratch?
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Bu Bixe 3HaeTe: AKINO Ilepel BUKOHAHHAM ITUKJY HEBiIOMO, CKiJIb-
KM pasiB MaioTh BUKOHATHCA KOMAaHIM Tijla IIUKJY, TO BUKOPUCTOBYBATHU
OUKJ 3 JIIYNJIbHUKOM HEe MOXKHA.

¥V rakux BUIIaAKAX BUKOPUCTOBYIOTH iHIIIi IIUKJM, 30KpeMa ITUKJ 3 Ie-
pPeayMoBOIO.

Biok-cxemMy IuKIIy 3 IepeayMOBOIO HaBeIeHO Ha MaJIOHKY 4.35.

<
<

BusHayeHHsA
3HaAYEeHHS NoriYHoro
BUpasy

False True

\L

Komangm Tina uumkny

v

l

Man. 4.35. bnok-cxema uukny 3 nepegymMmoBOO

Komanpga MUKy 3 mepeayMoBOI0 B MOBi mporpamyBanas Python:

while<moriunuii Bupas>:
<KOMAaH[HU Tijia ITUKJY>
(aura. while — moxkm).

Bukonmanusa KOMaHIM ITUKJY 3 HepeqyMOBOIO BifOyBaeThbCcA TaK: BU3HA-
YaeThCSA 3HAUEHHS JOTIYHOTO BHPA3y; AKIIO Ile 3HaueHHs mnopiBHioe True,
TO BUKOHYIOTHCSA KOMAaHIU Tijla IHMKJIY, MiCJS YOTO 3HOBY BU3HAUAETHCS
3HAUYEeHHS JIOTIiYHOTO BUPAa3y, i AKIIO Ile 3HaUYeHHsA 3HOBY mopiBHioe True,
TO 3HOBY BUKOHYIOTHCA KOMAHIM TijJa IIMKJY, IIiCJIg YOTO 3HOBY BU3HA-
YaeThbCsA 3HAUEHHSA JIOTIYHOTO BUPa3y; SKIO 3HAUYEHHS JIOTIYHOTO BUPa3y
nopiBuioe False, To koMmaHau Tijla MUKy He BUKOHYIOTHCS, 8 BUKOHYETHCS
KoMamga, HACTYIIHA 34 I[UKJIOM.

3eepmaemo sauly ysazy: cepes KOMaHJ TiJia IMIUKJIY MOMKYTh OyTH JIi-
HiliH]I hparMeHTU, pPO3raayKeHHA, iHII IIUKJIN.

AAS TNX, XTO XO4Ye 3HATU BiAbLue

AKLo noTpibHO AOCTPOKOBO NMepepBaTh BUKOHAHHS LMKITY, TO MOXHa BUKOpPUCTATH
komaHay break (aHrn. break — nepepvBatu, nepepsa).

Posrigmemo 3samauy, aJropuTM pPO3B’SI3yBAaHHA SKOI MIiCTUTH ITUKJ
3 IIepeayMOBOIO.

3amaua. Pipma IIOMiCAYHO TMepeKasye KOIITH Ha KYMIiBJIIO APOHIB.
Ilepmmoro micAns BoHa IepeKasajia X I'PH, a KOKHOTO HACTYITHOTO — Ha
y rpH Oinbuie. CTBOPUTH MaTeMaTUUHY MOJeJb i IPOEKT s BUSHAUEHHHA
KiJTbKOCTiI MicAIliB, uepes AKi 3arajbHa IepeKasaHa cyMa BCiX KOIIITIB IIe-
pesututs 100 000 rp=H.

CTBOpPUMO MaTeMaTUUYHy MOJEJNb JJs Iiel 3agaui:
BXigHI mamHi: KOIIITH, IepeBeleHi B IepIIOMy Micalli (x); umcio, Ha AKe
cyMa KOIITiB y HAcCTymHOMY MicArmi OijbIlla 3a cymMy KOIITiB 3a IIoIe-

(=)
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penHi#l micans (y); 4mcao, AKe Ma€e MePEBUINUTU 3arajbHa CyMa I'DOIIei
(100 000);

KiHIeBi pe3yabTaTu: KinpKicTs MicAris (n);

dopmymn: x =x +y, s=s + x, s <= 100 000.

3 TPHOX BXiZHWX JAaHUX ABa MOTPibHO BBOAMTH (X i y), a TpeTe — KOH-
KpeTHe umciyio. ¥ 3ajaui KiHIeBUH pesyJbTaT, AKUI IMOTPiOHO BUBOAUTH,
OIUH.

Ilepenq mouaTKOM IIMKJIY IIPHUCBOIMO 3MIiHHIN S, IKY BUKOPHUCTAEMO IJIS
30eperkeHHsA 3arajbHOI CyMU, 3HAUEeHHS IepIIOoTro AomaHkKa (x). A sMmiH-
Hill n, Ky BUKOPUCTAEMO OJIsd 30epekeHHs KiJIbKOCTi mMOTpiOHUX MicsaIlis,
OpPHUCBOIMO 3HAUeHHs 1, OCKiJbKU B CyMi BiKe BpaxoBaHO OAUH (TIepPIInii)
IOTaHOK.

Ho cymu moTpibHO momaBaTu HACTYHOHI JOJaHKU, HOKU IIA cyMa Oyze
menira a6o mopiBHioBatuMe 100 000. Tomy soriuHMil BUpas y 3arojioBKY
nukiay matume Buraan s <= 100 000. ¥V Tigi nmukay mryKaTuMeMoO HACTYII-
HUM JomaHOK (x = x + y), ZomaBaTuMeMO HOro O IOTOYHOI'O 3HAUEHHH
cymu (s = s + x) i 36impIIyBaTIMEeMO KiJIbKiCcTh MOmaHUX MOmaHKIB Ha 1
(n=n+1).

Biok-cxemy ajaropuTMy po3B’sI3yBaHHSA Ifiel 3ajaui HaBegeHO Ha Ma-

JI0HKY 4.36.
( MouaTtok )

Y

YBeaeHHs 3Ha4YeHHS
3MIHHUX X i Y

BviBegeHHs 3HavyeH- X=x+y
HS1 3MiHHOI n S=s+X
n=n+1

¢ +—
( KiHeub )

Marn. 4.36. bnok-cxema anroputMy po3B’sidyBaHHS 3apadi

IIpoexT aasa pos3B’A3yBaHHA ITiel 3amaui Ta BiKHO #OT0 BUKOHAHHS Ha-
BeleHO Ha MaJioHKY 4.37.

TecTyBaTu MPOEKT, IO MIiCTUTH ITUKJ 3 IIE€PEIYMOBOIO, MOIiIBbHO IJISA
TaKUX HaOOPiB 3HaUYeHb BXiJHUX MTAHUX, 00 TiJIO IMUKJIY He BUKOHYBAJIO-
cs YKOJOHOTO pasy, BUKoHyBajsocsa 1 pas; 2 pasu; 3 pasu; 5 pasiB i 3a mo-
Tpebu ¥ iHITy KiJbKicTh pasis.
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W o= TK() ¢ . - £
- QRN ¥ nepuWi Micaus
e 10000

Ljomicaune 3Binsw=sHHR

1000

X ATy
S Ry O e T

KinbricTs micagia

ent? Entry()

bt Button (baxt L ', command el)
bt.pack{pady 14}

1 {taxt ' '}

Man. 4.37. TpoeKT po3B’sidyBaHHA 3agadi Ta BiKHO OO BUKOHAHHSA

MpautoemMo 3 KOMMN'IOTEPOM

1" Bapmamma Ta aJTOPUTMHU IX BUKOHAHHS BU 3MOKeTe 3HAli-
Tu 3a agpecoio https://cuttly/4e2cGDfs a6o QR-rKomoM.

IE"-.:

Hamea)kAuMBILLE B LIbOMY MYHKTi
: KomaHnga umkny 3 nepegymMoBoro B MOBi nporpamyBaHHs Python:
while<noriyHun Bupas>:
<KoMaHAaM Tina uukny>
(aHrn. while — nokn).

BukoHaHHS kOMaHaW LMKy 3 NepenyMoBO BiAOYBaETbCA TaK: BU3HAYAETLCS 3HAYEHHS
rnoriyHoro Bupasy; SKLWO Lie 3Ha4YeHHs1 JOopiBHIOE True, TO BMKOHYIOTbCS KOMaHAM Tina
uuKny, nicns 4oro 3HOBY BU3Ha4Ya€TbCA 3HAYEHHA norivyHoro Bupasy, i AKLO Ue 3Ha4YeHHHA
3HOBY [l0piBHIOE True, TO 3HOBY BUKOHYIOTHCSI KOMaHAM Tina LMKy, Micrsi Yoro 3HoBY BU3HA-
YaeTbCs 3HAYEHHs NOriYHOro BMpasy; sKLLO 3Ha4YeHHs noriyHoro Bupasy gopisHioe False,
TO KOMaHAM Tina LUKy He BUKOHYIOTLCS, @ BUKOHYETbCS KOMaHZa, HAacTyrnHa 3a LUKIOM.

S ) AaiTe BiANOBiAI HO 3ANUTAHHS

L 1. Axuii Burasag mae OJIOK-cXeMa IIUKJY 3 mepeaymoBoio? IloscHITH
BUKOHAHHS IIHOTO ITUKJY.

2. frwuii BUTIAL Mae KoOMaHIa ITUKJIY 3 MepelyMOBOIO B MOBi Iporpa-
myBauusa Python? Ik Bona BuKoHyeTbCs?

3. Yu MOKYTb KOMaHIU TiJia IIUKJY 3 IIePeyMOBOIO0 He BUKOHYBATHUCS
skompuoro pasy? IloscHiTh cBoio BimmoBigk. HasemiTe mpuraagn.

4. Yu moke BUKOHAHHS [IUKJY 3 IepPeIyMOBOI0 HiKOJIM He 3aKiHUMTH-

csa? IloscHITH CBOIO BiAMMOBiIH.
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o OOroeopirb i 3p06iTb BUCHOBKU
ny

YMOBOIO?

1. IITo cminpbHOTO i 10 BiAMIiHHOIO y IMUKJIIB 3 JiYUJIBHUKOM i 3 IIepes-

2. Y MOKHA KOMAaHAY MHUKJY 3 JiUMJIbHHKOM 3aMiHHUTH KOMAHIOIO
MUKy 3 mepeayMoBoo? JIKIIo TaK, HaBeAiTh MPUKJIAL.

3. Ym MoKHA KOMAaHAY IUKJY 3 MepPelyMOBOIO 3aMiHUTU KOMAaHIOIO
MUKJIY 3 JiunabHuKOM? SIKIMO Tak, HaBeAiTh IIPUKJIA.

4. Y yomMy moJArailoTh BigMiHHOCTI

Yy BUKOHAHHI OCHOBHUX aJIT'OPUT-

MiYHUX CTPYKTYP: CIHiAyBaHHSA, PO3TANY:KEHHS, ITUKJIY 3 JIUYNJIbHUKOM

i MUKy 3 mepegyMOBOIO?

*. BUKOHOMTE 30BACHHS

% 1. BuxonaiiTe B 30IIUTI aJTOPUTMU:

a) ( MouvaTok ) 6)
v

3agartun 3Ha4YeHHs X

[NoBigoMmnTIn
3HaYEHHS X ¢7

—
( ew )

( Moyatok )

[NosigomMnTKn

3Ha4YeHHA X +—

¢—¢
( few )

2. BurkomHaiiTe B 30IIUTI (h)parMeHTH IIPOEKTiB:

a) k=1
a=12
while a < 100:
a=2%a—14
k+=1

3. BurkomaiiTe B 30muTi hparMeHTH IIPOEKTiB:

a) k=1
a =100
while a > 10:
a=a/2
k+=1

6) s=0
a=1
k=1
while a < 50:
s=s+a
k+=1
a=k*k
6) s=0
a=>5
while a <= 100:
s=s+a
a=a%*2

4. CikimanmiTh TEKCTOBI B3ajaui 3a ajropuTMaMm IiX pPO3B’A3yBaHHA i3

saBmaHusa Ne 1.
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5. CkJiamiTh TeKCTOBI 3amaui 3a ajaropuTMaMu IxX poO3B A3yBaHHSA i3
3aBraHHa Ne 2.,

6. CrBopiTh MaTeMaTUUHY MOJEJb i IPOEKT OJis BU3HAUEHHS, 34 CKiIbKU
TOAUH POOITHMK BUKOHAE IJIAH y X AeTajeil, SKIINO 3a MepIry TOIUHY
poboT; BiH BUTOTOBUB Yy JeTajell, a 3a KOXXHY HACTYIIHY TOOUHY BHU-
roroBjasie Ha 1 meranap OinbIlle, HidK 3a MmoIepenHio. 30epesKiTh IMPOEKT
y Bamriit mamii y ¢aiinai 3 imenem 3aBmanna 4.9.6.

7. CrBopiTh MaTeMaTUUHY MOJEJb i IPOEKT OJIs BU3HAUEHHS, 34 CKiIbKU
TOAMH TYPHCTKA IIOLO0JIAE€ BifCTaHb X KM, AKIIO 34 IIEePIIy IOAUHY BOHA
mpoiinmia 6 KM, a 3a KOMKHY HACTYIHY TOAMHY HPOXOAUTH Ha 1 KM
MeHIIle, HiK 3a momepenHio. 30epe:KiTh MPOEKT y BalIii mani y daiii
3 imenem 3aBmanug 4.9.7.

8. CrBopiTh MPOEKT AJA OOUUCIEHHS CEPEeIHHOTO apU(PMETUYHOTO JOIAT-
HUX Ymces, mnepire 3 akux gopiBHioe 100, a KoKHe HacTyIIHE MEHIIe
Bil momepeqHBOTO Ha 3aJaHe AOJaTHE YMCI0. 30eperkKiTh IMPOEKT y Ba-
i mami y ¢gaiiiai 3 imenem 3aBmanua 4.9.8.

9. CrBoOpiTh MaTeMaTUUYHY MOJEJIbL i IIPOEKT AJA BU3HAUEHHS, Ha CKiJb-
KM POKiB BKJAZHUK MAa€ IMOKJACTH X T'PH A0 OaHKy, 00 OTPUMATU
Big 6aHKY OiJibIlle 3a @ TPH IPUOYTKY, AKIIO OaHK IIOPiYHO 36iJabIIye
BKJAA Ha p % . 36epekiTh MPOEKT y Bariit mamii y daiiai 3 imenem
3aBpmaHua 4.9.9.

10. CTBOPIiTHL HIPOEKT s 3HAXOMKEHHS HAMOIIBIIIOr0 CIiJILHOTO MiJIbLHU-
ka (HCHO) mBox HaTypaJbHUX uYmces 3a aaropuTmom EBKjiga: moxu
ypcaa pisHi, OiabIlle 3 HUX 3aMiHIOBATU Pi3HUIEI0 OiJBIIIOT0 TAa MEH-
II10T0; KOJIM UMCJIA CTAHYTh PiBHUMHU, TO KOXKHE 3 HUX JOPiBHIOBATUME
ix HC]II. 36epe:xiTh MPOEKT y Balriii mamiti y ¢aiiai 3 iMmeHeM 3aBaaH-
Ha 4.9.10.

11. CmoprcMenKa, rOTyIOUYNCH A0 ydyacTi B MapadoHi, y mepinii 1eHb Tpe-
HYBaHb IIOJoJIajla MHCTAHII0 B § KM. KOXHOroO HacTymHOTO OHS ii
MeHHa OUCTAHIiA 30iabiyBasacda Ha p % Bim AmcTaHIilii momepegHbOTO
nusA. CTBOPiITL MaTeMaTUUYHYy MOJEJNDb i IPOEKT AJIA BU3HAUEHHS:

1) y AKU# AeHb TPEHYBaHb CIIOPTCMEHKA II0I0JIa€ AUCTAHIIIIO B SI KM;

2) y AKuii JeHb TPeHYBaHb NUCTAHILSA 30iabIIUTHCA HA $2 KM IIOPiB-
HAHO 3 IOIIepesHIM JHEeM.

30epesKiTh IPOEKT y Ballliil mamniti y gaiini 3 imenem 3asmanna 4.9.11.

& ® OLUiHiTb CBOT 3HOHHS TA BMiHHS

Ouyinims c60i HaguaavbHi 00CAZHeHHs 3 PO30iny «Anzopummu ma npo-
epamu» (nowamrosuil, cepeduiil, docmamHuiil, 6UCOKUIL Pi6EHD ).

£ 3Hato eTann po3B’sA3yBaHHA 3a4ay 3 BUKOPUCTaAHHSAM anropuTMIB i NMPOEKTIB.

£ BMit0 BUKOHYBaTK KOXHWUI eTan po3B’A3yBaHHA 3a4ay 3 BUKOPUCTAHHAM anroputmis
i MPOEKTIB.

£ 3Halo BNacTUBOCTI KHOMKM, HaMUCy, NOMs Ta SKUX 3Ha4YeHb BOHU MOXYTb HabyBsaTu.
£ BMmito cTBOptOBaTW BIKOHHI MPOEKTU 3 BUKOPUCTAHHSIM KHOMOK, Hanucis, nomis Ta ix
BNacTUBOCTEN.

A BMil0O cTBOpOBaTU BIKOHHI MPOEKTU 3 0B6poBHMKaMKU Mo AN KHOMOK, Hamnucie,
noni..

A 3Halo, AKi BENMMYMHN Ha3nBaKTLCS MOMYHUMM,

A 3Hato, WO € pesynkrataMuy onepawuin: KOH'FHKLIT, AN3'IOHKLIT, 3anepeyeHHst Hag 3Ha-

YEHHSMM MOrYHUX BEMUYUH.
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2

A BMito cknagaty Tabnuuto iICTUHHOCTI ANs NOTiYHMX BMpasiB.

4 BMit0O CTBOpIOBATU BIiKOHHI NMPOEKTM 3 BUKOPUCTAHHAM FOMYHMX BENMYUH | onepavwin
Hag HAMW.

£ BMit0 CTBOPHOBATU BIKOHHI MPOEKTN 3 BUKOPUCTAHHAM MNpanopLiB i NepemMmukayib.

£ 3Hato, WO Take UMK 3 JiYMABHUKOM | BUNALKK, Y SIKMX NOro MOXHa 3acTOCOBYBaTU
y NpPOEKTaXx.

£ BMil0 cTBOPIOBaTW BIKOHHI MPOEKTU 3 BUKOPUCTAHHSM LMKIY 3 MiYNITbHUKOM.

£ 3Hato, WO Take LMKI 3 NepegyMoBO0 | BUNAAKK, Y SKMX MOro MOXHa 3aCcTOCOBYBaTH
y NpOEKTax.

£ BMitO CTBOPIOBATY BIKOHHI MPOEKTU 3 BUKOPUCTAHHSM LMKy 3 NepeaymMoBOHO.

A Bmito gobupatun TecToBi HAOOPK 3HAYEHb BXIOHMX AaHUX OIS TECTYBaHHSA MPOEKTIB.

ITosmopimv moii mamepiaJg, AKuil 8u 3Haeme HedoCMAMHbHO.

MNpaktnyHa po6oTta N2 6.
«[TIPOEKTU i3 LUKAOMU»

Yeara! I1i0 yac po6omu 3 komn’romepom dompumyiimecs sumoz 6e3ne-

Ku scummedisibHoCMmi ma caHimapHo-2i2iEHIUHUX HODM.

1.
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CTBOPiTE MaTeMaTHUYHY MOZEeJb i IPOEKT AJA PO3B’sI3yBaHHS 3ajgadui:
Ileped nouamkom nogeHi pigenv 800u 8 piuui cmanosus H cm. I1id
uac nogeHi KOMCHY 200UHY pigeHb 800u 3pocmas Ha P cm. Axum 6yde
pisens 800u yepe3 N 200 nicas nouamky nogeni? Uepes ckinvku 200uH
nicas novamky nogeri pieensv 800w 0yde ne menwe Hine K cm?
BukopucraiiTe y OPOEKTi HOJIA s BBeNeHHS BXiTHUX TaHUX, II0JIe
IJIsI BUBEAEHHs BiNIIOBiZi Ha meplle 3allMTaHHSA 3aJadvi Ta OIBI KHOIIKH.
Binsg KOKHOTO IIOJIA PO3MICTiTh HAIMCHU AJIA IOSCHIOBAJIbHUX KOMEH-
Tapis.

Cruanite 06poouuk moxii Click misa meprroil KHOIKY, BUKOHAHHSA SIKOTO
IIpUBee 10 BUBEAEHHS B II0JIe BIAIIOBiZi Ha Iepiile 3aIUTaHHS 3a1advi.
Cruaazgits 06poouuk moxii Click misa apyroi KHOIKM, BUKOHAHHSA AKOT'O
IpuBee 10 3HAXOMKEHHA BiAMMOBiAl Ha Apyre 3aluUTaHHS 3a7adi Ta BU-
BeJIeHHA HOro y BiKHO IOBiJOMJIEHD.

30epesKiTh IPOEKT y Ballliil mamii y gaiii 3 imeHem mpakTuuHa 6.

[oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. IITo Tare dusaiin? fAxi Buam musaiiny BaMm Bimomi?
2. fki Bu 3HaeTe BUMOTHY M0 AM3aiHY CJAAWIiB KOMII IOTEPHOI IIpe3eH-
Tarii?



CTBOPEHHS TA IIYBJIIKAIIIA
BEBPECYPCIB

eTann CTBOPEHHS CaWTIB;
TpeHan Bebaum3ainHy;

BUKOPUCTAHHS FiNEPTEKCTOBUX, rpadivyHnX i MynbTUMEAINHUX €NEMEHTIB Ha
CTOpIiHKaX;

MOBa TiNEePTEKCTOBOI PO3MITKY;
aBTOMAaTU30BaHi 3acobu CTBOPEHHS Ta nyonikaii BebpecypciB.

VvV VVvVYy

5.1. ETANN CTBOPEHHS CAWUTY. AU3ANH BEBCTOPIHOK.
TPEHAU BEBAU3AVHY

Y ubOoMy NYHKTi ATUMETbLCA Npo:

eTann CTBOPEHHS CaWTiB;

AnsariH BebCTOpPIHOK;

pekomeHaaLii 40 0POPMIMEHHSI Ta CTPYKTYpU BEOCTOPIHOK;

TpeHan Bebaum3aiHy;

OLjiHIOBaHHA BeOcanTiB.

vVVvVvYVYY

ETAMW CTBOPEHHS CAWTIB

Mpuraaairte

45 e |llo Take sebcmopiHka? Lo Take eebcalim?

® ki 06’ekTM MOXYTb BYTW po3MilLieHi Ha BEBCTOpPiHKaxX?
® Lllo noTpibHO 3HaTK, OO BiAKPUTU BEOCTOPIHKY?

Bu Bixe 3maeTe, 110 Take BebcaiiTi, SAKi 00’€KTH MOMKYTb PO3MIiIIy-
BaTucs Ha BeOCTOPiHKAaX, 3 AKUX CKJIAZAIOThCA CAWTU, AK 3OiMCHIOBATHU
MOITyK i meperJian BeOpecypciB iHTepHery. Temep Bu HaBuuTecs iX CTBO-
proBaTH Ta PO3MiIllyBaTH B iHTepHETI.

CrBOpeHHs BeOCANTy CKJIAZaeThCA 3 KiJIbKOX eTalliB.

1. IlocramoBka 3aBHaHHs. BusHauaeThbcsA MeTa CTBOPEHHS caiTy, HOTO
OCHOBHA TeMAaTHKa, I[iJIb0OBA ayAUTOPisA — KOPHCTyBadui, SKi MOMKYTh
3aI[iKaBUTHUCh YMiCTOM CAWTy, aHAJI3yIOTHCS iCHYIOUi caliTu TaKol ca-
Moi ab0 CXO0KO01 TeMATUKHU.

2. BusHauyeHHA CTPYKTypu caiity. CKJagaeTbcsa Iepeik TeMaTUuUHUX
po3IiiiB caliTy Ta CTOPiHOK y HUX, BU3HAUYAIOTHCS 3B A3KU MiK CTO-
piHKamMu, yTBOPIOETHCSA Mamna (Kapra) cauTy, AKa MOSCHIOE HOro Joriy-
HY CTPYKTYPY, (pOPMYJIIOIOTHCS BUMOTH IO (DYHKITIOHYBAaHHS iHTEpakK-
TUBHUX €JI€MEHTIB.

Hampuraan, Ha MaIioHKY 5.1 HaBeIeHO YaCTUHY MalHl CAUTy, IIPUCBI-
YyeHOTo YKpaiHi.

Y ubomy po3aini BU oTpMMaETe HOBI, a TaKOX NOrnMbuTe Ta poswmpure ] l'
3HaHHSA W YOOCKOHanuTe HaBU4YKU 3 TaKUX TEM: 0
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| YkpaiHa '
[ [ 1
3aranbHi BigomocTi J ALMiHICTpaTUBHUI YCTPIN J CumBonika
| . | . | .
e
leorpachivyHe . [epxaBHi
{ HONOXEHHS { M. Kni M. CeBaCTOI'IOJ'IbJ CMBONY
«
MpupogHi ABTOHOMHa pec- Ul HapogHi
pecypcu ny6nika Kpum CUMBOSIN

Man. 5.1. Mana canty «YkpaiHa»

3. CreopenHa musaiiH-MakeTa cTOpiHOK caliTy. Ha mbomy erami oGupa-
I0Th, AKi 00’eKTU OyAyTh MicTHUTHCA HA CTOPiHKAaX, po3Mip i posrarry-
BaHHA ITUX 00’€KTiB, KOJLOPOBY ramy, Habip mpudTiB Ta inire, To6TO
BU3HAYAIOTH CTUJIb CAMTY.
¥V nuszaiiHi BpaxoBYIOTH TPU CKJIAHOBi:
® eproHoMiKy — 3PYYHICTH i 3pO3YyMiJIiCTh KOPUCTYBAaHHA CAWTOM;
© KOMIIO3MIIiI0 — Y3TOMKEHICTh POo3MipiB 00’€KTiB i iX poaTamryBaHHSI;
© KOJIOPUCTHMKY — FapMOHIMHICTH IMOETHAHHS KOJIHOPIiB.
Jdusalfin-MaKkeT CTBOPIOIOTH, AK IPaBUJIO, y CIelliasrisoBaHOMY Trpadiu-

HOMY pemakTopi, HanpukJgan Adobe XD, Sketch, Figma a6o immomy.

Ha mamrouky 5.2 HaBegeHO Au3alfiH-MaKeT BeOCTOPIHKU IIKiJIBLHOIO IO-

BiIHMKA, AKUHN CTBOPEHO Yy CIielliajriizoBaHOMY rpadgiuyHOMY OHJIaWH-pemaK-

topi Figma.

[ QR ——

Hassa cnacy

i

Man. 5.2. lnsanH-makeT CTOpiHKK canTy B pedaktopi Figma

4. CrBopeHHA cTopiHOK caiiTy. Ha mpoMy eTami BuOGuUpaioTh IIporpam-
Hi 3acobu, AKi OyAyTh BUKOPHCTAHI OJS CTBOPEHHS CTOPiHOK CAMTYy.
Ilig uac cTBOpeHHsA BeOCTOPIHOK HA HMX PO3MIIIYIOTH i ()OPMATYIOTH
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KOHTEHT (aHTJI. content — BMicT) — TeKCTOBi, rpadiuni, MyabTumMeqiiHi
Ta iHTepaKTHUBHI eJleMeHTH, a TAaKOoK eJIeMeHTH HaBiramii — KHOIKWU,
rimeprmocHJIaHHS Ta iHIIe — TaKUM UYMHOM, IIO0 CTOpiHKaA oTpuMaJa
BUIJISIA BiAIIOBiZHO 10 po3pobiieHOro AuM3aiiH-MaxKeTa; 3a0e3neuyioThb
(GYHKI[IOHYBaHHA iHTEPAKTUBHUX €JEMEHTIB — CHCTEM IIOIIYKY, (hopM
OIMTYBAHHS TOIIO.

Ha mamionky 5.3 HaBegeHO BUTJISAA CTOPIHKM, CTBOPEHOI BiAMOBiAHO IO

HaBeIeHOIo AM3aiH-MaKera.

g- Tovnasesin ONEE 9 ey

Knac 86

Marn. 5.3. BeGcTopiHka, CTBOpeHa BignoBigHO 4O AM3anH-MakeTa

5. Ilyomikamia caiity B iHTepHeri. [Ipusnauenusa cropinkam caiity URL-
ajapec i HamaHHA MO3BOJY KOPHCTyBauaM iHTepHETY Ha IIeperJisl BeO-
CTOPiHOK BimbOyBaeThbca micas myoOaikamii caiity. Ilepen myOsikarriero
CTOPiHKM calTy IMOTPiOHO PO3MiCTHUTH Ha CHeliaJlbHOMY CepBepi, SKUH
HaJae BJacCHiI amapaTHi Ta IIporpaMHi pecypcu Ajsa 30epiranusa (aiiris
KopucTyBaua, 3abeslleuyeHHs JOCTYIIy M0 HHUX, ONPAIIOBAHHS 3alUTiB
roro. Taki mocyryru Ha3MBalOTh XOCTUHIOM (aHTJI. hosting — BUABJIEH-
HS TOCTHHHOCTI).

O®OPMAEHHS TA CTPYKTYPA BEBCTOPIHOK

Momipkynte

“-——= e fki eneMeHTM Ha BeBCTOpiHKaxX CryryroTb OPIEHTMPOM AN KOpUcTyBaya, Lwob 3po-
3yMIiTW, KW CanT i KA MOro po3ain nepernsagaeTbcsa? Yomy Le 3py4yHo? @ HAki 3acobu
BMKOPUCTOBYIOTb OIS MEPErnAny CTOPIHOK, Ha SIKMX KOHTEHT He BMILLYETbCA MO BUCOTI
Ha O4HOMY eKkpaHi? ® Yy OouinbHO MaTu Kiflbka Pi3HMX eneMeHTIB Ha BEOCTOPIHL, o6
nepenTn 4O nepernsigy iHWOoi CTOPIHKN?

CrBopioioun mmsaliH-MaKeT IJIs BJIACHOTO CalTy, BaApTO MaTH Ha yBasi
pexomMeHgaIii 3 oOpMJIEHHSI Ta CTPYKTYPHU BeOCTOPiHOK, IMOB’sA3aHi 3 ep-
TOHOMIiKOI0, KOMIIO3HMIIi€I0 Ta KOJOPHCTHKOIO.

O,
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Bpanwit nusaita caiiTy mepegbadyae 3pyuyHiCTh KOPUCTYBaHHSA HUM. Byab-

sAKa JIIOAWHA TOBUHHA iHTYITUBHO IIOB’aA3yBaTHu mii, AKi iif moTpidHO BUKOHA-
T Ha BeOCTOpiHI, 3 00’ekTaMu, AKi BoHA 6auuTh. ToMy mig uac po3poOKu
Iu3aiiHy BeOCTOPIHOK CJIil ypaxXOByBaTH TaKi IpaBUJIa eP2OHOMIKU:

po3MiIIyiiTe Ha3By CAlTy B 3aroJIOBKY BCiX CTOPiHOK;

3asHauaiiTe Ha KOKHilM CTOPiHII, JO AKOTrO0 TEMaTHUUYHOTO PO3Mijly BOHA
BXOJUTD;

BUOMpaiTe posMip mpu@Ty, 3a AKOTO TEeKCT OyAe CIPUUMATHCI KOM-
(OpTHO;

CTBOPITH MOJKJIMBICTH IIEPEXOAy 3 OYIb-AKOI CTOPIHKM cCalTy OO Iepe-
TVISIAY TOJIOBHOI CTOPiHKU;

CTBOPIOIITE BHYTPIIlIHI rinepnocuiaHHA Ha CTOPiHKAaX 3 BEJIUKUM 00CH-
TOM KOHTEHTY IJf IIePeXOoJiB ycepennHi BeOCTOPiHKMT;

He JOIyCKaiTe MOABU T'OPUBOHTAJIBHUX CMYT IIPOKPYUYYBaHHA Ha BeO-
CTOPiHKAaX;

IIPONOHYHTE KiJibKa IMOCHJIAHBb IJA IIepexXony Ha OOHY M Ty camMy CTO-
piuky, mo6 BimBigyBaui caiiTy MOrJam BUOpPaATU HANUSPYUHIINIHUN A
cebe cmoci6 (mag. 5.4).

[ R — Tt 0 Do

CreoptoiTe icTOIl, irpu Ta aHiMauii
LiniTbca HWMM 3 IHIWWMK NO BELOMY CBITY

Pomouam ToopsT Mpmcomariac

TepearrminTH BEe

MNonynagsd npockm

;i

=2 -

Farn

Tiny Earm saratch mateh! T
Teeein

gsitwpesis auin

Man. 5.4. TMpuknag CTOpiHKM 3 NOCUNaHHAMM, Wo Ay6noTbea

Ilig uac po3pobKu mus3aiiny BeOCTOPiHOK MOTPiOHO HamaraTucs Hazga-

BaTH JOJATKOBi 3PYUYHOCTI /i KOPUCTYBauiB 3 OCOOJIMBUMU IIOTPeOAMU:
MOJKJIMBiCTh 30i/bITyBaTU IIPU@T TEKCTYy, POo3Mipu 300pakeHb, 03ByUyBa-
TU NPU3HAUEHHS OKPEeMUX eJIeMEeHTIiB.

Bynb-axuil BimBigyBau caiiTy 3aBAAKU IUBaWHY IIOBUHEH INBUIKO 3PO-

3yMIiTH TeMaTUKy CAWTy Ta JIETKO 3HANTU KOPUCHUIN O cebe KOHTEHT.
Tomy ciaig mbatu mIpo AOIiJbHEe po3MilleHHs 00’€KTiB Ha BeOGCTOpPiHKAX,
a IJIs IBOT0O 0asKaHO JOTPUMYBATHCA TAKUX HPABUJI KOMNO3UYIL:
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BEeJIMKMWI TEKCT IOJiJAlTe Ha YacTUHU, BU3HAUAWTe IJA HUX 3aro-
JIOBKWH;

HIPUMT ¥ 3aroJ0BKaxX PoOiTh OLIBIIIMM Bif IIpu(Ty OCHOBHOTO TEKCTY;
poamiIiyiiTe HAWBaKJIUBIIII JaHI Ha IMOYAaTKy CTOPiHKWU;

JOTIOBHIONTE TEKCTOBI BiZJlOMOCTi 300paKeHHAMU, AKi iJTIOCTPYIOTh TEKCT;
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He 3JIOB)KWBaWTe aHiMalli€lo, Bifleo, My3WUYHUMHU Ta TpadiuHmMU eJe-
MeHTaMU — BOHM MOJKYTBb BiJBOJIIKATU yBary BiJi KOPUCHUX MaTepiaJiB
Ta YHOOBiTHLHIOBATUMYTH 3aBAaHTAKEHHS CTOPIHOK;

He KOMHilo#Te Marepianam 3 iHIMINX iHTEpPHET-pecypciB, a TPOIIOHYITE
rimeprnocujaHHA Ha HUX OJA YTOUHEHHS BimoMocTell — Tak Bu 3a0e3-
IeuYnTe TOTPUMAHHA 3aKOHY IIPO 3aXUCT aBTOPCHKUX IIPaB.

Obuparoumu Kob0p08Y 2amy AJIA BAIIOTO CAUTY:

BPaxoBYHTe Ballli BIOAOOAHHS, TEMATUKY CAHUTy Ta BIIOLOOAHHS IIOTEH-
MifiHWX BigBimyBauiB, IO CKJAMAIOTh I[iJILOBY ayJAUTOPiio;

BuOUpaliTe KOHTPACTHI KOJBOPHU OJA TEKCTy Ta (POHY CTOPiHKHU, II[00
TEeKCT JIeTIlle CIIpuiiMaBCH.

TPEHAU BEBAU3ANHY

MomipkynTe

® Yy 3aBxaun 3pyyHo, LWob BebcTopiHka BUrMsi4ana ogHaKoBO Mig vac ii nepernsgy
Ha ekpaHi cMapTdoHa Ta cTauioHapHOro kommn'totepa? ® CanTy S9Koro 3MiCTy Ta 3 SKUM
0dopMIIEHHSIM Bac Hanbinblle npuBabnoTb?

2 >

——

Ilix wac Bubopy musaiiny A BJIACHOTO BeOcalTy IIOTPiOHO BpaxoByBa-
TH TaKOYK CYYacHi TpeHIu BeOOU3aiHYy.
3MiHeHHS TPeHIiB y BeOaus3aiiHi moB’ -

TpeHg, (aHrn. trend — 3aHO 3 PO3SBUTKOM HUMPOBUX TEXHOJOTiH.
TEeHAEHLis1) — OCHOBHa Tak, 3a TaHWUMHW CTAaTUCTUKW, B HAII Yac
TeHAEeHLisi 3MiHeHHs Yoro- 0isbIlle IIOJIOBUHUM KODPHCTYBAadiB 3BepTa-
Hebyab, 3aranbHUIN HaNpPsM IOTBbCA OO pecypciB iHTepHETY 3 MOOIMTBLHUX
3MiH YNPOAOBX TPUBANoro yacy. npuctpoiB. Tomy B ocramHi poKm 0cobJIm-
ApanTauis (nat. adapto — BOrO 3HAaUYeHHA HaOyB TakK 3BaHUI ajmaim-
NpMCTOCOBYBATH) — NPOLeC TUBHHUH OU3alH, 3a AKOro OfHA U Ta cama
e el afor Ll sk CTOpiHKA, MOXKJIHWBO, IIO-Pi3HOMY, aJjie B

YMOB 30BHILLHBOIO
cepenosuLLa.

OJHOMY CTHJIi, KOPEKTHO BimoOpaskaeTbecs
i Ha BeqUMKHX, i Ha MaJeHbBKUX eKpaHax
(man. 5.5).

uoca-”_a _ g biirasass JEp— n__-

oo
Friy

OHoBneHa
iHpopmaTuka —

IT-cTyaii

5

IT-ETYNiI— L ATRO8E BesiTHI RS SR P A 4 M
mn I-q:npmummy-.m-n MJmmnnmwwm

o s o e ot

FK KopHCTYEATHCR

Man. 5.5. Burnag cTopiHkv 3 aganTvBHUM AM3anlHOM Mig Yac nepernsgy
Ha cMapTdoHi (niBopyy) i HOyTOyUI (MpaBopyy)
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IIle omHWUM TpeHIOM, IIOB’A3aHUM 3 OCOOJMBOCTAMU MOOITBHUX ITPU-
CTPOiB, CTAJI0 BUKOPUCTAHHSA TEMHOTI0 pe:xumy. JopHUI KOJIip Ha eKpaHax
IesIKUX BUIIB MOOLIBHUX IIPUCTPOIB He IOTpedye 3aTpaT eHeprii, a Tomy
B TEMHOMY PeXUMi 301JIBIITYyEThCA YaC BUKOPUCTAHHSA OaTapel IPHUCTPOIO.
Kpim Toro, TemumMii GoH CTOPiHOK 3MEHIIYe HANPYIry oueil, OCKiJIbKH 3a-
OesImeuyye KOHTpPACT MisK (pOHOM i BMicTOM CTOpPiHKH.

CTpiMKe MHOINMWPEHHS CHCTEM HITYYHOTO iHTEJEeKTY BUKJIUKAJIO IIOABY
ITe OJHOTO TPEHAY — BUKOPUCTAHHA y BeOPO3pOOIli MeXaHidMy I'0JIOCOBOTO
MOINYKY Ta €JIeMEHTiB IITYYHOrO iHTeJeKTy.

Taxoxx y pmusalini BeOCTOPIHOK YIIPOAOBK OCTAaHHIX KiJIbKOX POKiB
cIIocTepiraroTheA TaKi TpeHau:

¢ Tunmorpadika — 3aCTOCYBaHHS HECTAHAAPTHUX OPUTIHAILHUX ITPUQPTIB
(mas. 5.6), BeIUKKUX 3aroJIOBKiB, KPEaTUBHOTO PO3MIIIEHHS TEKCTY;

mz I I wania e 2 Bugan e Pocafry manA O
- n

Repeknanay Ta inTenekTyan: YKpaTHChKE KoMaHQa
Wo MY IMaEMo Npo Makka nepesorna B Mixsapoamia
WaraHeexa #imiunla anlmniagl

STETH firErTemihcTED. TR oM MaHmer ORI

Ev =

TPOEIE TTHEA TASIP
JUTA [ITEA 38XHCHAKIE

Man. 5.6. BukopuctaHHsa dipmosoro wpudTy Ha canti MAH

© HeCTAHJAPTHI KOJipHi pillleHHA — BUKOPHCTAHHS SCKPAaBUX KOJLOPiB
i 6baraTokoJipHOI IrpaZieHTHOI 3aJUBKU (POHY CTOPiHKU abo0 ii oKpeMux
eJIeMeHTiB;

® aHiMamia Ta iHTepPaKTUBHICTh — BUKODUCTAHHA aHiMaIiiHUX e(eKTiB
A TIPUBEPTAHHA yBaru A0 Ba'KJIMBUX €JIEMEHTIB CTOPiHKHU, 3aCTOCY-
BaHHSA IJAaBHUX IIEPEXOJiB ITiJ] yac MPOKPyUYyBaHHs BeOCTOPiHKM;, pea-
Jisarmia imTepakTuBHOI aHiMallii Ta BcraBaeHHA 3D-00’€KTiB;

® wmiHimMamisaMm — o0Me)XeHHs KIiJIbKOCTi ejleMeHTiB Ha eKpaHi, mpocrta
KOMITIO3UIlisA, HASBHICTH BEJUKOTO HOPOYKHBOTO mpocTopy. Ilomymsap-
HUM € CTPYKTYPYBaHHA KOHTEHTY HA BeOCTOPiHKaxX 3 BUKOPUCTAHHAM
TaK 3BAHUX KapTOK — MPSIMOKYTHHUX OJIOKiB, y AKUX 00’eqHaHi B3ae-
MoOITOoB’ A3aHi rpagdiuni, TekcTOBi Ta HaBiramiiini exemenTn (Maja. 5.7).

Caiir, axuii BiAmOBimae TpeHmamM BeOAM3alHy, BUIJISALAE CTUJIBHO Ta
Cy4YacHO, IPHUBEPTAE yBary BiABigyBauiB, € 3PpYUYHUM IJI HOTO II€PErjsamy
Ha PiBHUX TPUCTPOSAX.
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@ oceita (B - == wairows (o)

NS

7-9 Knacu

[T o T LIRE POt FERAMTT

1. KomniotepHi 2. Indropmauing|
Mapei Ta CHCTEMM Ta X
¥MapHi cepelcu CrNanos

& mpen 5 smmmr [EwCE T

Marn. 5.7. BukopuctaHHsa KapTok Ha BebCcTopiHLui

OLIHKOBAHHS BEBCAMTIB

. ~ MNowmipkyure
) ® Big yoro 3anexuTtb TpMBanicTb Nepernsgy BaMu Tiel Yn iHWOI BEO6CTOPIHKN?

® Yy 0gHaKoBO CMPMNMAKOTLCS BaMu BCi CanTn OAHaKoBOI Tematuku? Big yoro 3ane-
XWTb Balle BPAXEHHS Bif, canTy?

3aificHioloun HaBiraiiio Be6CTOpiHKaMu, BU, HAIleBHO, 3BEPTAJIU yBary
Ha Te, AK M0-Pi3HOMY CIIPUUAMAIOTHCA CANMTH OJHAKOBOI TeMATHUKU Ta CIIPA-
moBanocTi. Ha omHux cafiTax BU 3aTpUMyBaJIHCS HAIOBIO, a 3 AEAKUX —
oIpasy MmepexonuJid Ha iHIIuHN pecypc.

g BigBigyBaua mig yac oIiHIOBaHHS BeOCAUTY BaKJIUBUMU ITOKAZHU-
KaMu €:

CTYIIiHb iH(GOPMATHUBHOCTI BeOCANTy, MOKJINBICTL OTPUMAHHSA KOPUC-

HUX MaTepiajiB, AKi He MOBTOPIOIOTH BiIOMOCTi 3 iHIIUX pecypciB;

BigdyasibHA MPUBAOJIWBICTh caliTy, AU3AWH, CTUJIb O(POPMJICHHT;

3pO3yMiJicTh i 3pyuHicTh HaBiramii, JerkicTs 3HAXOMKEeHHSA TOTPIOHUX

ITaHWX, CTPYKTYpPOBaHiCTh MaTepiaay, Bce Te, 110 3a0e3meuye IpoCTOoTY,

KoM@OPTHiCTh Ta e)eKTUBHICTh y IIPOIleCi BUKOPUCTAHHS CaATy;

HasIBHICTh iIHTEPAaKTUBHUX 3ac00iB Ta edeKTiB;

YACcTOTA OHOBJIEHHS MAaHMWX HA CaWTi, 1[0 CBiAUUTH IIPO yBary pPo3pob-

HHKAa 0 BJACHOTO IIPOEKTY;

MOBH, IKMMU JOCTYIIHI MaTepiaju Ha BebOcaiiTi;

MOMKJIMBICTH 3aJUIITUTA KOMEHTAapi, OTpUMATHU BiAIOBiAi, 3BepHyTUCS

IO PO3POOHMKA 3a JOJATKOBUMHU BiJOMOCTSIMU
Ta iHIe.

TpuBajnicTs meperaAny BiABiAyBauaMmu CTOPiHOK Ha caiiTi, IOBTOpHE
3BepTaHHA OO0 MOro pecypciB BHM3HAUAIOTh MHONYJIAPHICTH caliTy Ta #oro
peATHHT y 0azax AaHUX MOITYKOBUX CHUCTEM.

Ha6ip cTpareriii Ta iHCTPYMEHTiB HOJA IIPOCYBaHHA CaWTy B iHTEp-
HeTi, 1100 BiH BimoOpasKaBcsA Ha BePXHIX MicHAX y BuAadax IOIMTYKOBUX
cucrteM, HasuBaioThb SEQ-ontmmisamieto caiitiB (auri. Search Engine
Optimization — TOIITYKOBA ONTUMIi3allis). YpaXyBaHHsS TPEHMIiB i peKoMeH-
mariii 3 BeOAU3aliHy € OAHi€I0 3i cTpaTeriii moiryKoBoi onTumMisarrii.
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w., Mpautoemo 3 koMmm’roTepom

-{-]“ 3aB,Z[aHH§I Ta aJropuTMumu iX BUKOHAHHS BU 3MOJKeTe 3Hali-
TU 3a agpecoio hittps://cuttly/de2cHoMb a6o QR-komom.

HamBa)kAuMBILWLE B LbOMY MYHKTI

2L CTtBOpeHHsi BebcanTy cknagaeTbes 3 KinbKOX eTanis: MoCTAHOBKA 3aBAaHHS, BU3Ha-
YEeHHS1 CTPYKTYpU CanTy, CTBOPEHHS OM3alH-MakeTa CTOPIHOK CanTy, CTBOPEHHS CTOPIHOK,
nybnikauis canTy B iHTEPHETI.

CTBOpIOIOYM OM3aNH-MaKeT AN BacHOro canTy, BApTO MaTu Ha yBasi pekomeHaauii
3 0POPMIIEHHST Ta CTPYKTYpy BEOCTOPIHOK, MOB’A3aHi 3 eproHOMIKOK, KOMMO3ULIED Ta KO-
nopuctukoto. Mg yac po3pobku amsariHy BeOGCTOPIHOK NOTPiIOHO HamaraTucst HagaesaTtu fo-
[AaTKOBI 3pYYHOCTI 45 KOPUCTYBadiB 3 ocobnuemMMn notpebamu.

Y npoueci Bnbopy ausariHy gns BracHoro Bebcanty noTpibHO BpaxoByBaTh TakoX Cy-
YacHi TpeHaM BebansanHy. 3a aganTUBHOIO AM3arHy O4Ha 1 Ta cama CTOPiHKa, MOXIMBO,
no-pi3HOMY, ane B OOHOMY CTWMi, KOPEKTHO BigoOpaXaeTbCs i Ha BEMUKMX, | HA ManeHbKNX
ekpaHax. Cant, akuin Bignosigae TpeHaaM BebOaM3ariHy, BUrNaaae CTUMbHO Ta CyYacHo, npu-
BeEpTae yBary BiABigyBadiB, € 3py4HUM AN MOro nepernsgy Ha pisHUX NpUCTPOSIX.

&= Aaite BIAMOBIAI HO 3ANMUTAHHS

- . o .
<& 1. 3a akuMu eramamMu BimOyBaeThbCs CTBOPEHHs CanTiB?

2. IITo Take du3aiin-marxem CTOPiHOK cauTy?

3. Y uoMy IOJATAE CTBOPEHHS BeOCTOPIHOK?

4. fxi Bu 3HaeTe cyuacHi TpeHAUu BeOAU3ANHY?

5. fxi pexomengarii om0 opOPMJICHHS Ta CTPYKTYPU CTOPiHOK Bap-
TO BPaxOBYBATHU IIiJ YaC CTBOPEHHS CAUTy?

$ O6roBopiTtb i 3p06iTb BACHOBKU

U 1. dAxi 3pyuyHOCTi I KOPUCTYBAUiB 3 PiBHMMU BUAAMU OCOOJIMBUX IIO-
Tpebd MOKHA CTBOPUTU Ha camTi?
2. Yu Bci TpeHam BeOAM3aliHYy HOBUHHI OyTM BpaxoBaHiI Ha KOMKHIil
BebcTOpiHIIi, 11100 BoHa Buraanaga cydacuo? BigmoBigb moscHIiTh.
3. Uum Moske BigpisHaTHCSa Au3aiiH BeOcaliTiB omHiel TeMaTHKM 3a-
JIEXKHO Bif 1inpoBoi aymuropii — Bix BiKy, crari, iHTepeciB KopucTyBauis?
4. Y yomy cX0KicTb i BimMiHHicTE BUMOT 10 0pOpPMJIEHHS BeOCTOPiHOK
i craiigiB KOMI’IOTePHUX HpPE3eHTAaIii?

¥. BUKOHOMNTE 30BACHHS

% 1. Ilepernambre caiir Tyr mikaso (tut-cikavo.com). OmiHiTH TOTPHMAaH-
HS pPeKOMeHJaIlili 1Moo o(popMJIeHHSA Ta PO3MilleHHA 06’e€KTiB Ha CTOPiHINL
Ta BigmoBimHicTh, cyuacHuM TpeHmam. IIpoaHasidyiiTe, SIK BUIO3MiHIOIOTH-
CcsA CTOPIHKM IiJ yac 3MiHeHHS MAacinTady Ta IMUPUHU 00JacTi meperssamy
B Opaysepi. CTBOPiTh TEKCTOBUI MOKYMEHT, V AKUHA 3aIUIIITH CBOI BUCHO-
BKU. 30epesKiTh JOKYMeHT y Ballii manri y daiiri 3 imenem sapganaa 5.1.1.

1 2. IlopiBHsAliTe 0c00IMBOCTI OOPMJICHHSA Ta 3PYUHICTh KOPUCTYBAHHS
catitamu Ykpaincekuit Epymut (ukrerudyt.com) i Tezzt (tezzt.com).
CTBOPiTH TEKCTOBUII JOKYMEHT, V IKOMY HaiiTe BiAIOBiAi Ha 3amuTamHsA:

a) $IKe ocHOBHe mpUBHAYEHHA KOMKHOIO i3 IMmx cauTin?

6) Hackinbku 3pyuHO ITyKaTW NOTPiOHI Bigomocti (HampukJanm, Bi-
KTopuHU 3 icTopii YKpainm)?

B) Ywu peasizoBanuii Ha caiiTax aJalTUBHUN gusaiin? Y uyoMy Iie BU-
ABJIAECTHCA?
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§ 5.2. MoHsiTTa npo mosy HTML

r) Hackingpku cyuacHuMH BUTISAAOTh caiitTu? fAxi cyuacui Tpemmu
BeOAMBAiHY MPOCTiIIKOBYIOThHCA Ha CTOPiHKaX?

3pobiTh i 3amUIINiTL YV TEKCTOBOMY AOKYMEHTi BHUCHOBOK, AKWII CaMWT
3IA€THCS BaM OiJIBII IIPUBAOIMBUM i yoMy. 30€pesKiTh JOKYMEHT y BaIlIiii
namii y gaiiai 3 imenem 3aBmaHHa 5.1.2.
@ 3. O0’emmaiiTech y mapu Ta po3polbiTh y rpadidyHOMy pegakTopi Au-
% 3alfH-MaKeTH! ABOX BapiaHTiB rOJIOBHOI CTOPIHKHU CAMTy BAIIIOTO 3aKJia-
Iy OCBiTM — IJIf BiITBOpeHHs Ha eKpaHi cMapTdoHa Ta Ha eKpaHi HOyTOy-
Ka. BpaxoByiiTe cyuacHi TpeHAu BeOmu3aiiny. 30epekiTh Au3aiiH-MaKeTu
y Bamriit manmi y gaiiax 3 imenamu 3apganaa 5.1.3.1 ta 3aBmanaa 5.1.3.2.
IIpesenTyiiTe CTBOpPEHi AM3AH-MAaKeTH OSHOKJACHUKAM / OJHOKJIACHUILSIM.

| 4. BukoHaiiTe TOINyK B iHTEpHETi MaTepiasiB mpo TpeHIU BeOAU3aANHY
MOTOYHOTO POKY Ta TpUpiuHOi maBHuHU. [IpoaHanisyiiTe, AKi TpeHan 3Mmi-
HUJINCD, a IKi 3aIUIININCh aKTYAJIbHUMU. 30ePesKiTh OIIIC TPEeHIiB i pe3yb-
TaTH MOPIBHAHHS y Balii mami y daitri 3 imenem 3aBmauua 5.1.4. Ilpesen-
Ty#iTe pe3yJibTaTHU BaIlOT0 JOCJTiIKeHHA OJHOKJACHUKAM / OJHOKJIACHUILAM.
5. IlepernaunTe Ha caiiti Rentafont (rentafont.com.ua) xoneririi
mIpu@TiB, AKi MOKYTH OyTH BUKOpPHUCTaHi Ha BeGcaiiTax. CTBOPiTH y rpadiu-
HOMY pemaKTopi BiacHi 300pakeHHsA KiJbKOX YKpaiHCBKUX JiTep, AKi MOXK-
Ha Oyso 60 BUKOpHUCTATH AJA OPOPMJIEHHS 3aroJjIOBKiB Ha caliTi. 30epe:KiThb
CTBOpeHe 300parkeHHsa y Balliil mamiii y ¢aiiai 3 imenem 3aBmauHa 5.1.5.
6. 3HaligiTh B iHTepHeTi BiZOMOCTI mpo aganmTUBHI JOTOTHUIIM CAKNTIB
i 300pasKkeHHsA JIOTOTUIIIB BijoMux OpPeHMiB, AKi BUKOPUCTOBYIOTHCA B ajal-
TuBHOMY ausaiHi. CTBOpPiTh y rpadiunHomy pemaxTopi BJIacHI 300paskeH-
HA aJalTUBHOTO JIOTOTHUIIA IJISI BAIIIOTO IMEPCOHAJNLHOTO caiTy. 30epe:KiTh
CTBOpeHe 300paKeHHsA y Balriil manmi y ¢aiai 3 imeHem 3aBmanua 5.1.6.

[oTyeMOCb AO BUBYEHHSI HOBOrO MATEPIAAY

1. 11 4OoTO CTBOPIOETHCA PO3MITKAa Ha MPOIKIKIN yacTHWHiI moporu Ta
AKi 0coOsMBOCTI Ifiel po3MiTKu? ¥V AKUX IIe BUIAAKaX BUKOPUCTO-
BYIOTH PO3MITKY Ta 3 KO0 MeTO0?

2. fIK BU CTPYKTYypPyETE Ta PO3MIITyeTe TEKCT, KOJU MUIIIEeTe TBip Yy 30-
muTi abo BBOAUTE B TEKCTOBOMY IIPOIlECOpPi?

3. fIx y MoBi mporpamMmyBaHHs, AKY BU 3HAETe, 3a0€3II€UNTH BUBEIAECHHS
TEKCTY B PiSsHUX pAIKax?

5.2. MOHATT4 MPO MOBY HTML

Y UboMy NYHKTi ATUMETbLCS Npo:

» Moy HTML,;

P> noHsaTTS Tery, atpubyTa Tery, 3HauYeHHs1 aTpubyTa;
P> Ga3oBy CTpyKTypy BEBGCTOpPIHKM;

P> cTBOpeHHsl Ta 30epeeHHsi BeOGCTOPIHOK.

MOBA HTML. TETWU, ATPUBYTU TETiB, 3HAYEHHS ATPUBYTIB

o8

L -
.~ Mpuraaante

“= @ fki 06’ekT MOXYTb ByTN po3MilLeHi Ha BeOCTOpiHkax? Aki BU 3HAETe BMACTUBOCTI
Lumx ob’ekTiB? ® FAK 3aiNCHIOETECA PopMaTyBaHHsS OB’EKTIB y TEKCTOBOMY AOKYMEHTI?

® [llo posymitoTb nig crnoBom po3mimka? Je Ta Anst Yoro BUKOPUCTOBYETLCSH Lie MOHATTSA?

(7}
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HTML (aurn. Hyper Text Markup Language — MmoBa po3MiTKU Timep-
TEKCTY) — IIé MOBa, KO0 OIMCYIOTH CTPYKTYPY Ta KOHTEHT BeOCTOPiHKU
I BimoOpaskeuus 1miel cTopinku y BikHi Opaysepa.

Kosxkua BeOctopinka mae cBiti HTML-koxn. Komu Mmu BimkpuBaemo s
meperasany nesdKky BeOCTOPIHKY 3 iHTepHeTy, Opaysep OTpPUMYy€ 3 iHTep-
HeT-cepBepa ii HTML-kox ta cymytHi ¢aiiau — rpadiunmi, Bigeo Ta immmi.
Ha ocumosi HTML-kony 6paysep posmiImiye y BiKHiI 00’€KTH BeOCTOPiHKHU:
3aroJIOBKM, a03aIlil TEeKCTY, TiIlepIocuJaHHA, CONCKM, TAa0JInIli, 300pakeH-
HsA, BiZeo ToIIo.

Enemenramu moBu HTML e teru (aHria. tag — ApPJAUK, O3HAKA), IO
BKas3yioTh Opaysepy, sgKi 00’€KTHM PO3MIiCTUTH HA CTOPIiHI Ta AK iX Bix-
obpasuTu. IMeHa TeriB 3amMCYIOTh yCepearHi KYTOBUX OYKOK < Ta >:

<iM’a_rery>

Hampuraan, ter <input> ykasye Opaysepy pPO3MiCTUTH Ha CTOPiHITL
eJeMeHT KepyBaHusA nose, a ter <hr> (aurua. horizontal row — TOpu30H-
TAJIbHUH PAX) — 20pU30HMANbHY AiHiro (Man. 5.8).

<input> (l |

<hr>»

Man. 5.8. HTML-Tern (niBopy4) i BignoBigHi im 06’ekTn CTOPIHKK (MpaBopyy)

Hasemeni term <input> ta <hr> ¢ nemapuumu teramu. Haiiuacrire
HeIapHi Teru BKa3yoTh Opays3epy BCTABUTHU MEeBHUI 00’€KT HA CTOPIHKY.

IcHYIOTHL TaKOXK MapHi Teru, IO CKJIAJAIOTLCA 3 BiIKPUBAJIBHOI Ta 3a-
KPUBAJbHOI YaCTUH, AKi oOMe:xkyioTh dparmeHT Tekcry abo HTML-rkoxy.
Y 3akpuBaJIbHiN YacTHHI Ilepes iMeHEeM Tery CTaBJATb CUMBOJ /. 3arajb-
HU BUTIJIAL TapHOTO Tery TaKWI:

<iM’sa_rery> ¢parment tekcty a6o HTML-koxy </im’si_rtery>

Tyr <iM’a_rery> — BifKpuBajJbHa uYacTHUHaA Tery, a </iMm’a_rery> —
BifmoBigHA oMy 3aKpHBaJibHA YaCTHHA.

ITapHi Teru BKasyoTh Opaysepy, AK BimoOpasuTu ¢GparmMeHT, oOMe:Ke-
HUU YacTWHaMH IIapHOTO Tery.

Hanpurmaan:

<h1>Mosa Ykpaima</h1>

ITapuuii Ter 3 imenem hl (amri. header — 3arojioBokK) ykasye Bif-
o0pasuTu oOMekeHUI HUM (PparMeHT TeKcTy Mosa YVkpaina sSK 3aroJiI0BOK
nepirioro piBusa. Teru 3 imenmamu Big hl go h6 BusmauamoTb 6 MOMKINBUX
PiBHIB 3aroJIOBKiB Ha CTOPiHII.

<p> Crosuna — micro <strong>Kwnis</strong>. </p>

Tyt napHuUii Ter 3 imerHem p (aHTJI. paragraph — TYHKT) yKasye Bin-
obpasutu obOme:xkeHuit HuM ¢QparmeaTr HTML-xkomy Cmoauus — micmo
<strong>RKuie</strong> ax absal, a nmapHUil Ter 3 imeHeM strong (asru.
strong — CUJIbHUI) yKasye BimoOpasuTu cyioBo Kuis HamiBKUPHUM HaKpec-
geHHaAM (Maj. 5.9).
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§ 5.2. MoHsiTTa npo mosy HTML

<h1>Moa Ykpaiwa</hl> M s
osl YKpaiHna
<p>» CronumuA - Mmicto <strong:Knie</strong:. </p>

Cromuns - sicto Kuis.

Man. 5.9. BukopucTaHHsi NapHuX TeriB

Term wMoOXKyTh wMicTuTu atpubytm (aHra. attribute — xapakxTep-
Ha puca, o3HakKa), AKi yTOUHIOIOTH Oil0 IIUX TeriB. ¥ aTpubyTiB MOXKYTb
O0yTu 3HauYeHHs. ATpuOyTHM 3amuCyIOTh Hicjas iMeHi Tery, BimoKpemJrioio-
Yy IPONYyCcKOM. 3HaUeHHA aTpuOyTiB 3aIMCYIOTh y JlallKaxX IIicjA 3HaKa =.
3arajapHUM BUTJIA] IAPHOTO TETYy 3 OJHUM aTPUOYTOM TaKWIA:

<iM’sa_rery arpubyr="3HaueHHa > TekcT a6o HTML-kox </im’sa_rery>
Hanpuraan:
<img src="https://yvu.com.ua/wp-content/uploads/2020/08 /images.jpg" >
Henapruii ter 3 imeHeM img (aHria. image — 300pakKeHHSA) yKasye
BCTABUTH HA CTOPiHKY 300pasKeHHs, a 3HAUEHHAM aTpubyra src (aHrJ.

source — mxepeiso) € URL-anpeca daitny hitps://yvu.com.ua/wp-content/
uploads/2020/08/images.jpg, 3 AKOoTO Oyle B3ATO Ile 300paKeHHd;

<a href="https://yvu.com.ua/"> IOpugnuunii Bichuk YKpaiau </a>

ITapuuii Ter 3 imenem a (auria. anchor — AKip) yKasye CTBOPUTHU Ti-
mepuocwiaHHA [Aas Imepexoxy Ha cropinky 3 URL-axpecoro https://yvu.
com.ua/, ika € sHaueHHAM aTpudbyTa href (auris. hypertext reference — ri-
mepTeKcToBa BUHOCKA). A mepexony Ha ITI0 CTOPIiHKY HMOTPiOHO BMOpaTu
TekcT FOpuduyuHuil 8ichuk YkpaiHu, oOMeKeHUH YacTUHAMHU IIapHOTO TeTy
3 iMmeHeM a.

<h2 style="color: blue;">Mauuit Ta Beaukuii repou Ykpaiau</h2>

ITapuuii Ter 3 imenem h2 Bkasye BuBecTu TeKcT Masauil ma 8eluKuil
2zepbu YKpainu sSiK 3aTOJOBOK APyroro piBua. Atpubyt style (amra. style —
CTUJIb) BU3HAUAE CTUJIb 3aT0JIOBKA: KOJIIp CUMBOJIIB TEKCTY CUHiil, BiAIo-
BimHO mo mpaBmia color: blue (amria. color — kKouip, blue — cumiii), aAkKe
€ 3HaUeHHAM IIHOT0 aTpudyTa.

Ter Moke MaTy Kigbka aTpuOyTiB, AKi BiTOKPEMJIIOIOTHCS OLMH Bif
oxmoro mponyckamu. Hampukiaz, ter <input type="button” value="0k">
yKasye PO3MiCTUTHU HA CTODPiHIII eJeMeHT KepyBaHHS TUIY KHONKA 3 HaIU-
com Ok (mas. 5.10).

img src="https://ywu.con.ua/wp-content/uploads/

=

fMmages. ip

P>
cafity <a href="http=s://ywu.com.ua/" > ipuguasui gicHuk Yepainn</a
lu'l-\'.

3

hd style="color: blue;":Manwid Ta seavkwii Fepbw Yikpaiumw</has
input type="button" walue="0k":> R cdivalli . cecndle |- i mu“"‘:?s kbl
3 cality IOppoyesnil nichus Yipain

Maanii Ta Beankni repdn Yiepainn

Q. |

Man. 5.10. BukopucTtaHHs TeriB 3 aTpubyTamum
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Ileperasaaytn HTML-xon Oyab-siKoi BeOCTOPiHKM, BiZKpuUTOi y BiKHI
Opaysepa, MOKHa, BUOPABINH B ii KOHTEKCTHOMY MeHI0 KoMmaHay Ilepersas-
HYTH JKepejo CTOPiHKu abo HaTUCHYBINMU cmoayueHHs Kiaasimt Ctrl + U

(mam. 5.11).
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Man. 5.11. BebcTopiHka (niBopyuy) i it HTML-koa (npaBopyuy)

Ilix wac mepersnsaay B Opaysepi HTML-koxy cTopinku Teru, ix arpuody-
TH Ta 3HAUYEHHS aTPUOYTiB BUAIIEHO PiBHUMHU KOJHOPaAMH’, a KOJip CHUMBO-
JiB TekcTy uopHuii. Posraamemo meranbHiime HTML-Kox cropinkm, HaBe-
meHoi Ha mMaaoHKY 5.11 (Tabua. 5.1).

Tabauusa 5.1
ITosacuennsa terie HTML-koxy BeocTopinku (mamn. 5.11)
Homepu
psiokie lNosicHeHHs1
y HTML-ko0Qi

HenapHui Ter Ykasye Tun gaHoro JOKyMeHTa Ta Bep-
<IDOCTYPE html|> cito moBun HTML, sky BuKOpuUCTaHO.
1 (aHrn. document type — Tvn ATtpnbyt html o3Havae, WO cTopiHKa
[OKyMeHTa) CTBOpEHa 3 BUKOPUCTAHHSAM aKkTyarnbHOI

Hapaasi Bepcii mosn HTMLS
MapHui Ter Ykagdye Ha no4vatok i 3aKiHYeHHsi
2 16 <html lang="uk"> HTML-kogy cTopiHku. ATpmnbyT lang 3i
’ </html> 3Ha4YeHHAM uk nMoBigoOMIISiE, WO OCHOB-
(aHrn. language — moBa) Ha MOBa B TEKCTi CTOPIHKN — YKpaiHCbKa
MapHun Ter YKasye Ha rno4vaToK i 3aKiH4eHHS CRyX-
<head> 60BOI 4aCTMHM KOAY CTOPIHKM 3 BiAOMO-

3,7 .
</head> CTAMMW, NOTPIOHUMU ANg Ti npaBUNbHOro

(aHmn. head — ronoea) BigoGpaxeHHs1 Gpay3epom
HenapHui Ter YKasye, siky came Tabnumuio Kogis cum-
<meta charset="UTF-8"> BOMB BMKOPUCTAHO B XOfi CTBOPEHHS
4 (aHrn. char set — HaBip cum- ctopiHkn. 3HaveHHa UTF-8 atpmbyta
BOMiB) charset o3Havae BMKOpPUCTaHHS KOAO-

Boi Tabnuui KOHikoa
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§ 5.2. MoHsiTTa npo mosy HTML

IIpodosicenns mabauuyi 5.1

Homepu
psiOKie Teau lNosicHeHHs1
y HTML-koQi
HenapHui Ter Ykasye Gpay3epy po3miLLyBaTh KOHTEHT
<meta name="viewport" CTOPIHKKN 3 ypaxyBaHHAM LUMPUHU eKpa-
5 content="width=device- Ha NPUCTPOIO, AKUN BUKOPUCTOBYETLCS
width">
(aHrn. viewport — BikHO nepe-
rnsagy, content — 3micT)
MapHui Ter Ykasye BMBECTU Ha Bknagui Gpaysepa
6 <title> Mosa HTML </title> Ha3By cTopiHkn Mosa HTML
(aHrn. title — Ha3Ba)
MapHui Ter YKasye Ha novaTok i 3akiH4eHHs iHdop-
<body> MauiAHOI YaCTUHW, SKa MICTUTb TEeKCT
8,15 . o
</body> ONs BigoOpaxeHHs Ha CTOpIHLUi Ta po3-
(aHrmn. body — Tino) MITKY
9 MapHui Ter Ykasye Bigobpasuntun tekct Mosa HTML
<h1> Mosa HTML </h1> SIK 3arofloBOK MEPLUOro piBHS
10 MapHwn Ter Yka3ye Bigobpasutn TekcT Icmopis
<h2> IcTopis moBu </h2> MO8U SK 3arosyioBOK [pyroro piBHA
HenapHui Ter YKkasye BCTaBMTW Ha CTOpPiHKY 306pa-
<img src="https:// XeHHsA 3 haviny 3 agpecoto https://zbruc.
zbruc.eu/sites/default/ eu/sites/default/files/images/2019/03/
1 files/images/2019/03/ z1552941886a213i.jpg.
21552941886a213i.jpg" Ctunb 306paxeHHsa (aTtpubyT style) —
style="float: right; width: BUPIBHIOBAHHS 3a MpaBuM KpaeM 3 00Ti-
250px;"> kaHHam TekcTom (float: right;), wmpuHa
250 nikcenie (width: 250px;)
MapHwi Ter Ykasye BigobpasnTtn TeKCT, WO po3Mi-
12,13 <p> ... </p> LLeHMI MK YaCcTUHaMM NapHoro Tery, K
oKkpemuii absau,
MapHwin Ter Ykasye BigobpasnTtn TeKCT, WO po3Mi-
12,13 <strong> ... </strong> LEeHMN MK YacTMHamu MapHoro Tery,
HaniBXMPHUM HaKpPECIeHHAM
MapHuin Ter YKasye CTBOpPUTM rinepnocunaHHsa ang
<a href = "http://info.cern. nepexony Ha CTOPiHKYy 3 agpecoto http:/
12 ch/hypertext WWW/MarkUp/ | info.cern.ch/hypertext/WWW/MarkUp/
Tags.html"> HTML Tags </a> Tags.html. Ana nepexogy NoTpibHO BU-
opatun Tekct HTML Tags
14 HenapHui Ter Ykasye Opay3epy BCTaBUTW Ha CTOPIHKY
<hr> rOPU30HTarbHY iHit0

Teru, posmimeni B pagkax 3 1 mo 8 ra B 15 i 16, Bu3HauaoTh TaK 3Ba-
HY 0a30BY CTPYKTypYy BeOcTropinku. Bouu BukopucroBytorbca B HTML-ko-
Ii KOKHOI BeOCTOPIHKM 3 IMOTPIOHMMU 3HAUEHHAMU aTpubyTiB, 1106 Opay-
3epu IIpaBUJbHO BigTBOpIOoBaamW cTopiHKy 3a ii HTML-kogowm.
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Likasi ¢pakTtm 3 icTopii

Onwnc moen HTML 3anponoHyBaB y 1991 poui 6putaHcekmin yueHnii Tim BepHepc-Ili
(Hap. y 1955 p.) (man. 5.12). lig noro kepiBHMUTBOM ByNno po3pobrneHo KoHuenuito
BcecBiTHbOro naByTUHHS (cninsHo 3 Po6eptom Kano), cuctemy URL-agpec pecypcis
y Mepexi, CTBOpeHO nepLumn 6paysep, BebcepBep, BebcanT.
3aBAsKM LbOMY CTano MOXMUBUM iCHyBaHHSA crnyX6u nepe-
AaBaHHsA rineptekctoBux ctopiHok World Wide Web (aHrn.
World Wide Web — BcecBiTHe naByTnHHS1) — BcecBiTHbOro
NaBYyTUHHA.

Y 1994 poui Tim BepHepc-Jli 3acHyBaB KoHcopuiym Bce-
cBiTHbOro naByTUHHSA (aHrn. World Wide Web Consortium,
W3C — koHcopuiym BcecBiTHboro naByTuHHS) (https://www. ;
w3.org). KoHcopuiyMm 3arimaeTbCcsi po3pobKoo Ta BnpoBa-

OXKEHHAM CTaHAapTiB Ans Pi3HMX HanpsiviB BeOGpo3pobku, ﬁ 8
y TomMy yucni gna mosu HTML.

Y 2014 poui 6yno pekoMeHO0BaHO 4O BNPOBAaSKEHHS aK-

TyanbHWI Ha CbOroAHi cTaHAapT n'sToi Bepcii mosn — HTMLS.

Man. 5.12.
Tim BepHepc-Ili

CTBOPEHH4 HTML-KOAY

" Npuraaaire

s= ® Ak nig yac 36epeXxeHHs1 TEKCTOBOrO AOKYMEHTA 3MiIHUTU PO3LLMPEHHS iMeHi dhanny?
® fK y TEKCTOBOMY pedaKTopi Nif4 Yac CTBOPEHHSA MPOEKTIB BiJOMOIO BaM MOBOIO Mporpa-
MYBaHHS1 BUAINSATLCA KMOYOBI CroBa, iMeHa 3MiHHWX, TEKCTU?

Daiiau 3 HTML-kKogoM MOXKHa CTBOPIOBATHU K TEKCTOBIi (paiisu Ta 30e-
piratu 3 posmupenuam imeni html. ®aiiny 3 HTML-komoM rojioBHOI CTO-
piHKM caliTy 3a3Buuail namTh iMm’a index.html.

Hna crBopenns Ta pemaryBanHAa HTML-kony MosKHA BUKOPUCTOBYBATU
TEeKCTOBi pemaKTopu, Hanpukiaan biaokaor, Notepad++, Edit Plus a6o cmerria-
sgizoBani pegaxTopu Koxy Visual Studio Code, Sublime Text, Atom Ta immri.

Taxoxx crtBopenHa HTML-xkomy MoKiuBe Ha OHJIAWH-pecypcax, Ha-
OmpukKJan B oOHJIablH-pemakTopax Replit (replit.com), CodeHS (codehs.
com), JS Bin (jsbin.com) ra immmx. Ilig uyac crtBopenns HTML-koxy
B OHJIaMH-peJaKTOpi MoKHa MmeperasanaTy Ha Tiii caMmiii BKJaanImi 6paysepa,
K BUTJIATaTUMe BeOCTOpPiHKA.

CrBopenna HTML-kKogy posmoumHaeThCcA 3 yBeOeHHs 6a30BOI CTPYK-
Typu BeOCTOPiHKM 3 HOTPiOHMMU 3HaueHHAMU aTpudyTtiB. Ilicasa mboro
B imopmarniiiniii yacTuHi KOomy, 110 oOMe:KeHa YacTUHAMM IIapHOTO Tery
3 imernem body, BBOAATEH TEKCT i Teru AJas BimoOpaskKeHHsS Ha CTOPIiHIII KOH-
TEeHTY BiAmoBigHO m0 musamH-makera. O0’eKTH Ha CTOpiHII OyAyTh poaTa-
mroBaHi B mopanky ix onucy B HTML-koxi.

Y GaraThox pemaxTopax € 3aco0u AJis CITPOINIEHHS IIPOIECy HAIIMCAHHS
HTML-xony: migcBiTKa cMHTaKCHCYy, PO3MisHABAHHS BBEJEHUX TETiB i aBTOMA-
TUYHE IX JOIIOBHEHH:, BCTaBJIeHHs roroBux (pparmentiB HTML-koxy ToIto.

Burkomanua HTML-xkony Big0yBaeThbcsa mig uac BiZIKpUBaHHSA Bimmosin-
HUX (paiiniB y BikHi Opaysepa. fAximo ¢daiinu 3 HTML-xomom posmirmieHo
HA HOCisIX MaHWX BAIIIOT0 KOMII'IOTepa, TO BOHU He OYAYTh MOCTYIIHI s
neperasany KopucTyBauaM iHTEPHETY A0 po3MilneHHA nux (aiiiiB Ha cep-
Bepi Ta ix myoOsikaiiii. B oHaiiH-pegakTopax 3a3BUYAall iCHYIOTH CIeIliaJib-
Hi 3aco0u s myOJikalii cTBOpeHUX CTOPiHOK.
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§ 5.2. MoHsiTTa npo mosy HTML

AAS TUX, XTO XO4Ye 3HATU BiAbLue

" CtaHgapTt octaHHboi Bepcii moBn HTMLS5 mictutb noHag 100 Terie. Kpim Toro, nig 4ac
HanucaHHs HTML-kogy MoXyTb OyTWM BMKOPUCTaHi OKpeMi Teru 3 nornepenHix Bepcii
MOBM, XO4a BOHW BBaXaTUMYTbCS 3acTapinumu. Ocobnueo Lie CTOCYeTbCA TeriB i aTpu-
OyTiB Ans doopmaTyBaHHA 0G’EKTIB CTOPIHKW: YCTAHOBMEHHSA KONbOPY CUMMBOIB i GOOHY,
BMPIBHIOBaHHS1, PO3MipiB 00’EKTIB TOLLO.

3awmicTb TeriB Mo HTML gns dhopmatyBaHHs1 06’eKTiB Ha CTOPIHL BUKOPUCTOBYIOTb
moBy onucy ctuniB CSS (aHrn. Cascading Style Sheets — kackagHi Tabnuui ctunis).

OsHariomuTucs 3 Teramy Mo HTML Ta ocobnusoctsiMm moBu CSS MoXxHa Ha cawnTi
W3SchoolsUA ykpaiHckkoto (https://w3schoolsua.github.io).

w_, [pautoemo 3 koMm’roTepom

g 3aBIaHHsa Ta aJTOPUTMH iX BUKOHAHHS BU 3MOKeTe 3Hai-
Tu 3a agpecoro https://cuttly/Be2cHPJ1 abo QR-KomoMm.

[=].:
HameaXkAuMBILLE B LIbOMY MYHKTi

: HTML — ue moBa, KO0 ONUCYHOTb CTPYKTYPY Ta KOHTEHT BEOCTOpiHKM Ans Bigobpa-
XKEHHs1 Uiei CTopiHKM y BikHI Bpay3sepa.

KoxHa BebcTopiHka Mae cBii HTML-kog. Ha ocHoBi HTML-kogy Gpay3ep po3awmillye
y BikHi 06’eKTM BEOCTOpPIHKW: 3arofoBku, ab3aum TeKCTy, rinepnocunaHHs, Cnmcku, Tabnuui,
300pakeHHs1, Bigeo Towo.

EnemeHtamn moBu HTML € Teru, ski BkasytoTb Opay3sepy, siki 06’€eKTM pO3MIiCTUTK Ha
CTOPiHLi Ta §K ix BigobpasnTun. IMeHa TeriB 3anucytoTb ycepeanHi KyTOBMX OYXOK < Ta >.

Tern moxyTb 6y HemapHuMM abo napHUMU. HanuacTilwe HenapHi Tern BKasyloTb
Opaysepy BCTaBuUTM NEBHMIN 06’EKT Ha CTOPIHKY. [apHi Tern cknagatTbCs 3 BigKpMBanbHOI
Ta 3aKpUBarbHOI YaCTUH, SKi 0OMeXyTb hparmeHT TekcTy abo HTML-koay. Y 3akpusanb-
HiM YacTuHI Nnepeq iMeHem Tery CTaBnsiTb CMMBON /.

Tern MOXyTb MICTUTU aTpUOYTH, SKi YTOUHIOKTL Aito LUX TeriB. Y atpubyTiB MOXyTb
OyTV 3Ha4YeHHA. ATpubyTK 3anNUCYOTb MNICAS IMEHI Tery, BiAOKPEMITHOYM NPOnyckoM. 3Ha-
YeHHs aTpubyTiB 3annCytoTb Yy nankax nicnsa 3Haka =.

darinu 3 HTML-kogom MoXHa CTBOPHOBaTY SIK TEKCTOBI dhannm Ta 36epirati 3 po3LUMPEHHAM
iMeHi html. ®ainy 3 HTML-kogoM rornoBHOT CTOPIHKM canTy 3a3suyan gatotb iM’a index.html.

[Ona ctBopeHHs Ta pegaryBaHHsa HTML-kogy MOXHa BMKOPMCTOBYBAaTW TEKCTOBI pe-
AakTopu abo cneuianizoBaHi pegaktopu Koay. Takox cTBopeHHss HTML-kogy MoxnvBe Ha
OHnanH-pecypcax. BukoHaHHa HTML-kogy BigbyBaeTbcsa nicns BigKpMBaHHS BigMNOBIAHMUX
daniniB y BikHi bpaysepa.

&=, Aanrte BiAMOBiAI HO 3ANUTAHHSA
-

<& 1. IITo Busuauac HTML-kox cTopiaku?

2. IITo Take mez? Sk sanmucyrors Teru? K 3anucyroTh mapHi Teru? Ak
3allCYIOTh Teru 3 aTpudyramu?

3. fAruii Ter mpusHaAUeHO MOJIA BCTaBJEHHSA 300pasKeHHs 3 (aiiay Ha
BeOCTOPiHKY?
4. fAxwuit Ter Ipu3HAYEHO AJIS CTBOPEHHS TilleprIoCcUIaHHSA?
5. dAx moxxua nmeperaanytTu HTML-kox cropiaku?

;;; O6roBopiTb i 3p06iTb BACHOBKMU

1. I3 yum moKe OyTu ImOB’A3aHa mosBa HOBUX Bepciii moBu HTML?

2. Yu moske OyTH JOCTYIIHA IJIA IEPerysay KOpPUCTyBauaMU iHTePHETY
BaIlla CTOPiHKa, CTBOpeHAa 3aco0aMu TEeKCTOBOTO PemaKTopa, Iijf yac pPoa3-
pobOxu cropinku? Uum mMoxke OyTU MOCTYHHA IJA HePerysny CTOPiHKa, IIo
CTBOPIOETHCA B OHJIaWH-pegaKkTopi?



(U1 PO3AIN

¥*. BUKOHOMTE 30BACHHS

¥ 1. Bigkpuiire y BikHI 6paysepa CTOPiHKY 3 azpecoio kievoi.ippo.kubg.
edu.ua. Ilpoamanisyiite HTML-Kox 1iei BeOcTopimku. Bigkpuiite Qaiin
Posmin 5\Ilyukr 5.2\3aBmanua 5.2.1.docx. 3amoBHiTE y daiiai TabauIro
BimmoBigavMu Ha sanutaHHa 1mono Bmicty HTML-koxy cropinku. s
KOKHOTO 3allMTaHHs BKaKiTh iM’d Tery, SKMH yKasye Ha Bigmosigb. 30e-
pekiTh (haitys y Balriii mariii 3 TUM CAMUM iMeHeM.

2. Bigkpuiite aiin Posmia S\IlynkT 5.2\3aBganasa 5.2.2.txt. 36epexiTs
daiin y Bammiii mamnmi 3 imenem saBmaHHa 5.2.2.html. Youmrite y HTML-
KOJT TeKCT i Teru IJis CTBOPEHHA Ha CTOPIHIII 3aroJioBKa IIEPINIOTO DPiBHA
3 HAB3BOIO BAIIIOTO HACEJEHOI0 IYHKTY, TOPM3OHTAJNILHOI JiHii, mocmiamHs
Ha caiiT agMiHicTpalii BaIlroro HaceJIeHOT0 TYHKTY B iHTepHeTi. 36epesKiTh
3MiHeHUH (palty y Tifl camiyt mamri 3 TuM camMmuM imeHem. IleperasaabTe HOT0
BMicT y BikHi Opaysepa. IlepeBipTe mpaBUIbHICTD TinleprocuIaHHs.

) 3. Bigkpuiite ¢aitn Posmin 5\IIyakr 5.2\3aBmanaa 5.2.3.txt. 36epe:xiTh
t (aitn y Barmiit mammi 3 imenem 3aBmaHHa 5.2.3.html. Ileperisaabre BMicT
30epe)keHoro (ainy y BikHi Opaysepa. 3miniTe HTML-Kox TakuM YiTHOM, I1100:
y 3aroJioBKy Opaysepa BimoOpaskajoch Ballle IPi3BUIIE;
Yy 3aroJIOBKY IIEPIIIOTO PiBHA BimoOpaskaaoch Ballle IpisBuIIe Ta iM’s;
y 3aroJIOBKY APYroro piBHA BimoOpaskajach HasBa BAIIIOTO 3aKJIAOY
ocBiTH;
ciaoBa Vkpaincvka Bixinedis BUBOIUINCH ¥ HAiIBXKUPHOMY HaKpec-
JIEHHi;
OCTaHHE TiNepHmoCUJIaHHsA BKasyBaJio Ha TOJIOBHY CTOpPiHKY Bikimemii;
rOpM30HTAJbHA JIiHiA podMicTuiach mmia rimepmocuiaaHHAM Ha Biki-
nexmiro.

30epe:xkiTh 3MiHenuii aiia y Till camiil mamii 3 TMM caMHM iMeHeM.
IlepernaabTe #oro BMicT y BiKHi Opaysepa. IlepeBipTe mpaBuibHiCTH Ti-
IIePIOCUJIaHHA.

4. CrBopiTe BebGcTOpPiHKY 3a 3paskom (maJy. 5.11) Ta ommcom
(raba. 5.1). Texcr i URL-agpecu pecypciB mictarbea y ¢aitni Posmia 5\
Iyuxr 5.2\3aBmanaa 5.2.4.txt. 30epe:kiTh CTBOpPEHY CTOPiHKY y Balrlii
namii y gaiiai 3 imenem 3aBmanua 5.2.4.html.

Y

\ 5. 3HalgiTh B iHTepHeTI BiJOMOCTi IIPO CTBOpPEHHS TAOJMIIL 3acobamMu
moBu HTML. 3anuiiriTe y 30IIIUT iMeHa TeriB, IO BKA3YIOTh CTBOPUTU
TaOJUI[I0, 3aTOJIOBOK TAOJMUIIL, PAJOK TaOJUIl, KIITUHKY TabOJ M.

) 6. 3HaiAiTh B iHTepHETI BiJOMOCTi IIPO CTBOPEHHS CIMUCKiB 3acobamu
t moBu HTML. 3anuiirites y 30IIUT iMeHa TeTiB, 1[0 BKA3yIOTh CTBOPUTHU
HYMEpOBAHUII CINCOK, CIMCOK 3 MapKepaMH, ejJeMeHT chucky. CTBOpPiTb
BeOCTOPiHKY, II[0 MiCTHTL HyMepPOBaHUII CIIMCOK 3 Ha3BaMU AHIB THM)KHS Ta
CIIMCOK 3 MapKepaMu 3 Ha3BaMU IIip POKy. 36epeKiTh CTBOPEHY CTOPIiHKY
y Barmiii mammi y ¢aiiii 3 imenem 3aBganua 5.2.6.html.

[oTyeMOCb AO BUBYEHHSI HOBOTO MATEPICAY

1. HasBiTh eTanu po3poOKU BeOCAKTYy.

2. fki Bu 3HaeTe cyvyacHi TpeHau BeOAU3ANHY?

3. JOKyMeHTH SKHX THUIIB MOKYTb OYyTH CTBOPEHI 3 BUKOPHUCTAHHIM
cepgiciB Google?
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5.3. ABTOMATU3OBAHI 3ACOBU CTBOPEHHS TA MYBAIKALLi BEBCAUTIB

Y uboMy NYHKTi N”TUMETbLCA Npo:

» aBTOMaTU30BaHi 3acobu cTBOpeHHs1 BebcanTis,;
P> cTBOpeHHs cauTiB y cepsici Google CaunTu;

P> BUGip TeMU OPOPMIIEHHSI CalTy;

P cTBOpEeHHs1 BEGCTOPIHOK | JoAaBaHHA eneMeHTIB Ha CTOPIHKU;
P> nonepepHin nepernag i nyonikauito canTy.

ABTOMATM3OBAHI 3ACOBW CTBOPEHHS BEBCAWTIB

Mpuraaaite

£= ® FAki eTann CTBOPEHHS canTy? Y YoMy BOHW nondrarTb? © Aki nporpamy MoXHa

BMKopuctatn ansa crtBopeHHs HTML-kogy BeGCTOPIHOK? @ I3 4oro ckrnagaeTbes Ta sk
ctBoptoeTbest HTML-kon BE6GCTOPIHOK?

SIK Bu 3HaeTe, CTBOPEHHS CTOPiHOK CAWTy PO3IMOUYMHAETHLCS ITiCJISI BU-
3HAUEHHS MOr0o CTPYKTYPU Ta CTBOPEHHA AU3aiiH-MakeTa. s CTBOPEHHS
caity moxkHa camocTiitHo BBoguTu HTML-KOa #10T0 CTOPiHOK Yy TEKCTOBO-
My pemaKTopi abo0 BUKOPMCTATH aBTOMATHM30BAHiI 3acO0M CTBOPEHHS Ta IIy-
osikarii BebGcadTiB. ¥ Takux 3acobax iCHYIOTH ITabJIOHU AU3AMHEPCHKOTO
oopMJIeHHS, a TaKOK BapiaHTU CTPYKTYypPHU CaTiB.

CremiamizoBaHi BeOpemakTopu — Ile IIpOTpaMu, IO HpU3HAUYE-
Hi [Ja BisyaJbHOrOo KOHCTPYIOBaHHsS BeOCTOpPiHOK, HampukJgan Adobe
Dreamweaver, Google Web Designer, WYSIWYG Web Builder Ta inmmi.
Po3po6HUK posMilllye B OKpeMOMY JOKYMEHTI IIa0/IOHM OKPEeMUX eJIeMeH-
TiB CTOPiHKMK — 3aroJIOBKiB, 300pakeHb, TabJUIlb, CIINCKiB, rilreprocuaaHb
Ta iHmux, Bubupamun ix 3 0i0aioTeKMn 00’€KTiB, 3alIOBHIOE IMA0JIOHU IIO-
TpibHUM ymicTom, a HTML-koxm cTopinku remepyerbcsa aBromatuuro. Taxi
nporpamu HasuBaioTb WYSIWYG-pemakTropamu (aurya. What You See Is
What You Get — m1o Bu 6auuTte, Te BU i OTPUMYETE).

Tamum 3acoboM CTBOpPEHHS CAlTIiB € CHCTEeMM yNpPABJIIHHSA BeOKOHTEH-
Ttom WCMS (aura. Web Content Management System — cucrema ympas-
JiHHA BeOKOHTEHTOM) — IIPOoTpaMu, 110 IPU3HadYeHi AJIsd CTBOPEeHHs, pefary-
BaHHA Ta KepyBauHsA BMicToM BebOcaiiTy. Ilonynapuumu WCMS e cucremu
Joomla, WordPress, MediaWiki Ta inmmi. Bouu micTsars Habopu roroBux
mab0HiB BeOCTOPIHOK i MOAYJiB, IO POGIATH cCAlT MUHAMIUHUM: (Qopy-
MiB, CTPiUYOK HOBUWH, KaTaJioriB (aimiB Tomo. KoHTeHT cTOpiHOK, CTBOpE-
HUX y IIUX CHCTeMaX, 30epiraerbesa B 6as3i manux, a HTML-Koxm reaepyeTh-
csd aBTOMAaTUYHO Ha OCHOBi BuOpaHoro I1abJioHy.

CremianisoBani BeOpegaKTOPU Ta CHUCTEMU YIIPaBJIiHHSA BeOKOHTEHTOM
MOJKHA BCTAHOBUTHU Ha JIOKaJbHOMY KoMmm’'torepi. CTBopeHi B ix cepemoBu-
m1i aiiau moTpidHO caMOCTiAHO PO3MIIITyBATH B iHTEpPHETI.

IcHyIOTH TaKOK OHJIAH-CepPBiCM KOHCTPYIOBAHHS CAaWTiB, AKi mpu-
3HaUeHi OJa po3poOKu caiiTiB OesmocepensHbo B imTepHeri. Takumu € cep-
Bicu Google Caiitu (sites.google.com), WIX (uk.wix.com), Weblium (ua.
weblium.com) ta iumri. CTBopeHi B HUX Ha OCHOBi roTOBUX MIA0JIOHIB caiiTu
aBTOMATHYHO PO3MIIIYIOTHCSA HaA cepBepax iHTepHeTy, aje PO3POOHUK 3a-
3BUUAall He MOiKe Oesmocepenubo pemaryBatu HTML-Kox BeGCTOPiHOK.



CrBopenusa BeOcaiiTy 3acobaMu OHJIAMH-CEPBiCiB KOHCTPYIOBAaHHS caii-
TiB BiOyBaeThCcs B KiJlbKa KPOKiB:
1. Peectpaiiis o6JiKOBOro 3ammcy Ha cepBepi oHJIaliH-cepBicy KOHCTPYIO-
BaHHA CaMTiB.
2. Bubip mabgoHy caury.
3. CrBOpeHHSA Ta pelaryBaHHS CTOPiHOK CAMTy, 3allOBHEHHS iX KOHTEHTOM.
4. Ilyb6mikamia caiiTy B iHTepHeTI.

CTBOPEHHS CAWTY B CEPBICi GOOGLE CAUTU

i Mpuraaainte
- ® fki cepsicn Google B BrkopucToByBanm? 3 KO MeTor? @ HAK i Ha SKOMY HOCIT

OaHux BiobyBaeTbCca 30epexeHHs1 eNneKTPOHHNX OOKYMEHTIB y cepBicax Google? e HAki
nepeBary Hagae BMKOPUCTaHHSA cepgiciB Google MOPIBHSHO 3 BUKOPUCTAHHSAM JlOKarb-
HUX NporpamMHmx 3acobiB? Aki € Hegonikn X BUKOPUCTAHHS?

Posrasimemo, sIK BigOyBaeThcsA CTBOPeHHSA caiiTy B cepsici Google Caii-
ti. 15 fioro BUKOpuCTaHHA MOTPiOHO MaTu obJsikoBuii 3anuc Google.
11106 cTBOPUTHU CAUT, CIism:
1. Bigxpurtu y BikHi Gpaysepa cropiaky Google (google.com) Ta BBecTu
JaHi BJIacHOro OOJIIKOBOTO 3aIluCy.

eoe
ese

2. Bubparu y cnucky kHOonku lomatkum Google :ii momarox Caiitu a

a0o BimKpuUTHU CTOPIHKY 3 ampecoro hitps://sites.google.com.
3. V Bikmui Caiitu BuOpaTu 11abJyioH, Ha OCHOBiI AKOTO OyJe CTBOPEHO HO-
BUi caut (maja. 5.13).

B com a

CTwo0ATH MR SR arapm EEnz

&
L N
Taspmsnbs AT ey Noak B DA T nn_a—ln Mot b5
Man. 5.13. Cnucok wabnoHis cantie Ha cTopiHui Cantu

Vei mabaonmn, 3a BukJgioueHHAM Imnadnony Iloposkwiit cauT, MicTaThb
KiJIbKa CTOPiHOK, Ha AKWX yiKe PO3MIiIleHO IaHesJi HaBiramii, eremMeHTHU
ohopMJIEHHS Ta PEeKOMeHaIlil 111010 3allOBHEHHS CTOPiHOK KOHTeHTOM. Ha
MaJIloHKY 5.14 HaBegeHO BUIJIAJ I'OJIOBHOI cTOpiHKU I1absony I1odis.

Binbmie mabsoHiB MOMKHA mobauuTu, AKMNIO Bimkputu I'amepero mao-

~

JIOHIB, BUOPABINM BiATIOBiAHY KHOMKY = [anepeswabnonis &y Bikui CaiiTu.

ITicna BubGopy 1mabioHy momasbIiiia poboTa Oyae MOJATraTH B 3allOBHEH-
Hi 0ro KOHTEHTOM BiJIIOBiHO MO peKOMeHaAIlill, 3a mMOTPe0o0 — 3MiHeHHi
BMicTy Ta odopMJIeHHS, AOAaBaHHI ab0 BHJIYUYEHHI CTOPiHOK, myOJrixaIrii
TOTOBOTO CaMTy.

Aximo Bu He 3HAMMIIM I1a0JI0H, AKUI Bac 3aJ0BOJBLHSE, TO B MOYKETE
cTBOpUTU ca¥T Ha ocHOBi mabsony Iloposkniut caiir. [yiag mporo mMosxkHa
CKOPUCTATHCSI OOHUM i3 CIIOCO0iB:
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Thstiti [ TYPIY S T———

[Hazea nogil]

]

y [HasEa wicus nooEe

=

TpWasHHE KOH EREHLIR-3 AONCBIOANY, SaX00ai T2 cemiHapandi

Man. 5.14. TonoBHa cTopiHka wabnoHy 1odis

e BubOparu y BikHi Caiitu mabson IloposkHiii caiiT;
® BubOpaTu B HMKHBOMY IpaBoMy KyTi BikHa Caiitm kHONKY CTBOpHTH

HOBUI caut + ;

o Bigkpuru BikHO Google Mucka Ta Bukonatu Cmeopumu = Biarvwe =
= Google Caiimu.

Hesamnes:xuo Bim o6pamoro cmocody y BikHiI 6paysepa Oyne BiZKpuUTo pe-
makTop caiitie Google 3 ogHi€I0 I'OJIOBHOIO CTOPiHKOIO HOBOT'O CalTy B pe-
JKuMi pemarysanusa (maa. 5.15).

BepxHa maHeJb pefaKkToOpa MICTUTHL HA3BY CAWTy Ta iHCTPYMEHTH IJId
poboTu i3 caiiToMm.

OcHOBHY UYacTHHY BiKHa 3aiiMae po6oua 00JIacTh, V AKili po3mileno:
© BepxXHiIH KOJOHTHUTYJ BeOCTOPiHKU 3 (pOHOBUM 300pa’keHHAM, HABZBOIO

(3aroJIOBKOM) CTOPiHKHK Ta Ha3BOIO CAWTY;
© poOoue IOJie CTOPIHKU IJsI PO3MIIlIeHHS TEKCTOBUX i HETEKCTOBUX

eJIeMeHTiB.

B cairees e b & I = 2 @ 1 [1]

@ 3aronoBok o m
CTOPIHKN @

Man. 5.15. BikHo pegaktopa canTisB Google 3 ronoBHOI CTOPIHKOO HOBOIO CamnTy:
1 — pobodye none Be6GCTOPIHKM; 2 — BEPXHIi KONMOHTUTYN BEOCTOPIHKM; 3 — BEPXHA NaHenb

penaktopa canTis; 4 — 6idHa naHenb pegakTopa canTie
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CopaBa Big pobGouoi obJsiacTi CTOpiHKHM posMillieHa OiYHA MaHeJIb pe-
IaKTopa caiTiB 3 BKJamkamu BeraButu, Cropinku, Temu. IHcTpymeHTH
miei maHesi BUKOPUCTOBYIOTH IJIA HOJABaHHS, BUAAJEHHS Ta peJaryBaHHSA
CTOPiHOK, BCTaBJIeHHA 00’€KTiB HA CTOPiHKM, BUOOPY Ta 3MiHeHHS 0(hOopM-
JIEHHA TOIIO.

KoskeHn caiiT Mmae HasBy, AKa BimoOpaskae iioro BmicT ab0 mpusHaUeH-
Ha. IIlo6 samaTu Ha3By caiiTy, ii mOTpiOHO BBecTu B I0ojie BBemiTh Ha3BY
CcaliTy Y BEpXHbOMY KOJIOHTUTYJIi TOJIOBHOI CTOPiHKM.

[is sMiHeHHA TeMu O(OPMJIEHHS CAUTY CJIif:

1. BubGparu Braanky Temu Ha Oiuniii maHesi.
2. BubOpatu Has3By TeMu o(pOpMJIEeHHH.
3. BubpaTu KOJBOPOBY raMy Ta CTUJIL IMIPUPTY 3 THUX, IO 3aIPOIOHOBAHI

nas Bubpanoi temu (mai. 5.16).

Mpocra

ApicTotene —— Hasea BMGpaHOi TeMU 0DOPMIIEHHS Ta NPUKNaa 0POPMITEHHSI CTOPIHKM

O 9 & ®® +—— Cnucok 3 BapiaHTamMu Konbopis Ans BuGpaHoi Temn opopmneHHs
—— Cnucok 3 BapiaHTaMu WpudTiB Ans BUOpaHoi Temu opopmneHHs

AvnnoMart

Vision

Man. 5.16. Bknagka Temu pegaktopa cantis Google

Burnan BepxHBOTO KOJIOHTUTYJIA CTOPiHKU MOMKHa 3MmiHioBaTu. Ilicasa
HaBeleHHs BKa3iBHUKA Ha BEePXHill KOJOHTUTYJ 3’ SBIAECTLCA MAHEJIb 3 KO-
MaHZaMu 3o0pakeHHaA Ta THII BepXHHOrO KOJOHTHTyJA. Ilicias BuGopy
mepInoi KOMaHIW MOKHA AONATU 300paskeHHA AJIA BEPXHBOTO KOJOHTHUTY-
Ja 3 HociiB mammx Komm’ioTepa abo BuOpaTu 3 PO3MillleHMX B iHTepHeTi.
Bubip apyroi xomaHau gae MOKJIMBICTD 3MIHUTU THUII KOJOHTUTYJaA — OO-
Kaadunka, Beaukuii 6aunep, Banep abo Jluwe 3azon080kx. BepxHi KoJIoOH-
TUTYJIN Ha Pi3HUX CTOPiHKAaxX caliTy MOYKYTh BiApi3HATHUCA.

Taxkox Ha BCiX CTOpPiHKax MOKHA PO3SMICTUTU HUMKHIN KOJOHTUTYJI.
Ilyist 1pOro MOTPiOHO MiBECTH BKA3iBHUK M0 HUKHBOI MeXKi CTOpPiHKH Ta
BuOpaTu KHOUKY JlomaTH HUIKHINH KOJOHTUTYJ. Y IIoje, IO 3 ABUTHLCS,
OoTpiObHO BBECTH JaHi, HAIPUKJAL PiK CTBOPEHHA ab0 OHOBJEHHS CauTy,
BimomocTi mpo #oro pospobHmKa Ta immri. HuxHiE KomouTuTys O6yae aBTO-
MaTHUYHO MOBTOPIOBATUCS HA BCiX CTOPiHKaAxX camTy.

Y mporieci cTBopeHHs (pailyi 3 MPOEKTOM caiiTy aBTOMATHYHO 30epira-
erbesi HA Google Iucky. Im’ss daiiny 36iraerbecsa 3 Ha3BOIO CAMTy, 3HAUOK

daiiny Mae BUTIAL E et daiin MoKHA BiAKPUBATU B IOAAJBIIIOMY
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Inasa pemaryBaHHs cauTy. Takosk y Bikui CaiiTu 3’saBIAETBCA €CKi3 IIHOTO
caiiTy, BUKODHUCTOBYIOUU SAKUN TaKOXK MOXKHA BIJKPUTH CalT y pexumi
pemaryBaHHA.

CTBOPEHHS BEBCTOPIHOK Y PEAAKTOPI CAMTIB GOOGLE

o ~ MNowmipkynte

~ e Big 4oro 3anexuTb KinbKicTb BEGCTOPIHOK, 3 AKUX CKMNaOacTbCa canT?
® Yy MoxXyTb OyTM OQHAKOBMMW Ha3BM KiflbkOX BEOCTOPIHOK OQHOr0 CamTy?
® [1ns Yyoro BEGCTOPiIHKM CaiTy po3noginsoTb 3a OKPEMUMYU po3dinamm?

CrTBOpeHHs BeOCTOPIHOK CAWTy Ta MOTr0o TeMaTUUYHUX PO3ALNIiB 37ilicHIO-
€ThCA BiMOBiMHO J0 Mamm caiTy, AKa PO3po0JieHa HA eTamli BUSHAUEHHHA
CTPYKTYPU CAUTY.

CaiiT ompasy micas CTBOPEHHS ioro Ha ocHOBIi miabsony IloposkHii caiT
MICTUTBH JIUIIle OAHY CTOPiHKY, AKa € 201061010 cmopinkoio caiimy. HasBy ro-
JIOBHOI CTOPiHKM TOTPiOHO BBECTU B I10Jieé 3ar0JIOBOK CTOPiHKHM Y BEPXHBOMY
KOJIOHTUTYJIi. HacTo HasBa rOJIOBHOI CTOPiHKY 30iraeThcs 3 HA3BOIO CANTY.

HJa cTBOpeHHA HOBOI CTOPiHKM Ha cauTi ciring:

1. Bigxpuru ma 6iuniii mamesi BrkaIagky CTopiHKH.

2. HaBecTu BKa3iBHUK Ha KHOIKY + B HUMKHINA yacTwHi 6iuHOI maHesi.

3. Bwubparu kHONKY CTBOpPUTH CTOPIHKY o .

4. YBectu Has3By cTopinku B noJje HasBa y BikHi CTBOPUTH CTOPIHKY.
5. Bwubparu mocunauusa I'oroso.

ITicna mporo Ha BRJaaii Cropimkum O6iuHol mamesni 3’aABUTbCA OJIOK
3 Ha3BOIO CTBOPEHOI CTOPiHKM, a Ha maHeJi HaBiramii caiiTy Oyme yTBOpeHO
MOCUJIAHHSA Ha I[I0 cTOPiuky (Maja. 5.17).

Cropluem Tarm

Myseun
BUIINBAHKU

Man. 5.17. MaHenb Hagirauji Ta Bknagka CTopiHku Gi4HOi naHeni:
1 — naHenb Hagirauii canTy; 2 — NOCUMaHHA Ha CTBOPEHY CTOPIHKY;
3 — Bnok CTBOPEHOI CTOPIHKM Ha BidHi naHeni

Y cTpyKTypi calTy MOKYTh OyTH TeMATHWUHI PO3MiaM, ¥ AKUX 3TPYIIO-
BaHO BCi cTOPiHKY meBHOI TeMu. {1 CTBOPEHHSA TeMaTUUYHOTO PO3JiIy CJIifd:
1. Biaxpurtu Ha 6iuniii namesni Bkaagky CTopiHKH.

2. HaBecTu BKa3iBHUK Ha KHOIKY + B HUMKHIA yacTuHi 6iuHOI maHesi.
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3. BubOpatu kHOnKy Posmin HoBOoro mentwo | .

4. ¥YsBectu HasBy poaniny B mosie HasBa y BikHiI Po3aiji HOBOro MeHIo.
5. Bubparu nmocunauua I'oToro.
Ha 6iumi#i maHesi 6JIOK TeMATHYHOTO PO3MiJy Ma€ TaKWUil BUTJIAL:

M = H
IL) Bueraexoea sana :

Ha nmamesti maBirairii mocuaanusa Ha PO3AiJa Oyae aKTUBHUM, SIKII[O IO PO3-
Iiny BXomauTh xoua 0 omHa cTopinka. I1[o6 cTBOpUTH B PO3MAisi CTOPiHKY, CIIifm:

1. BubpaTu KHOIKY : y OJIOIi po3minay.
. BubGpatu B MeHI0, 1110 BiIKPHETHCA, KOMaHAy JlogaTH miZCTOPiHKY.
. ¥YBectu Ha3By cTopinkm B mojse HasBa y BikHi HoBa migcTopinka.
. Bubpatu nmocunanusa I'oroso.
Ha masmtouky 5.18 maBemeHo Burysan BKJanaky CTOpiHKHM Ta maHesi Ha-
Birarmii caiTy 3 IMOCHUJIAHHAMM Ha CTOPiHKH TeMATUYHOTO PO3IiIy.

YV \]

Erophum

Xy momtHiA camoH foponpacmpieks . Myoei snsinsans . . —

1 Tiesraaed #

[Ter3ai

Man. 5.18. Bknagka CTOpiHKM Ta naHernb Hagirauii canTy 3 nocunaHHaMM
Ha CTOPIHKM TEMaTUYHOro po3ainy

Poamimennsa mocusanb Ha MaHe i HaBirailii MosKHa 3MiHUTH, IepPeTT-
HyBIu Ha BKJIaANi Cropinku 6iunoi manesi 6JI0K 3 HAa3BOIO CTOPiHKU B IIO-
TpibHE MicIe.

VYV nmeakux mrabjioHaxX caiTiB maHeJ b HaBiraiii sTOpHyTa y 3HAYOK TaK

3BaHOT'O Oyprep-MeHI0 =, micyig BubOpy SIKOTO CIIMCOK CTOPiHOK BigKpu-
Ba€ThCA B JiBill Oiumiili maHeai. SMiHMTHM BUTJIAL i IIOJOMKEeHHS HaHe i Ha-
Biraiii moskHa, BuOpasinu KHONMKY HamamryBaHHa HaBiramii {83 niBopyu

BiJl BepXHBOTO KOJOHTUTYJA Ta v BikHI Hamamrysauua B posznini Hasira-
Misg — BimmoBigHUH perkuM: 3a BepxHIM Kpaem abo 360ry (maia. 5.19).

HanawTtysaHHa *
I Hasirauin P [=) 32 2apmiin xpacy
& g

s B =50

Man. 5.19. Bubip micusa po3sTallyBaHHsI naHeni Hagirawji
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7 BCTABAEHHS OB’EKTIB HA BEBCTOPIHKY
py AR .
i Mpuraaante
s ® HAki 06’ekTM MOXYTb OyTW BCTaBneHi Ha BebGcTopiHky? @ Lo Take makem cratida

KOMIT'tomepHOI npe3eHmavuii? ® Ak ycTaBUTKM 00’€KT Ha criang Komm'loTEPHOI Npe3eHTa-
Ui, BAKOPUCTOBYHOUM MOKAKUYMK MiCLA 3aNOBHEHHA?

Ha BeOcTopiHKY MOKHA BCTAaBUTHU Pi3Hi 06’€KTHU: TEeKCTOBIi 105, 300pa-
JKeHHs, Bimeo, MOKyMeHTH, sAKi posmimierno ma Google /Iucky, Ta iuire.
Hnsa mboro mpusHaYeHO BKJAAKY BeraBuTM Ha mpaBiii 6iunHiii maHesi pe-
maKTopa CamTiB.

IIpusHauenHsa JeAKUX €JI€MEHTIB KepyBaHHA BKJIAAKU BcTaBUTH HaBe-
IeHo B Tabuauii 5.2.

Tabauuys 5.2
IIpusHayeHHA AJeIKMX €JIeMEHTIiB KepyBaHHSA BKJIAIKu BcecraButu

EnemeHm kepygaHHs1 lpu3Ha4yeHHs1

YCTaBneHHsi Ha CTOPIHKY TEKCTOBOIO Moris

™) YCTaBneHHs Ha CTOpiHKYy 300paxeHHs 3 Google Oucka,
3a URL-agpecoto 3 iHTEpHETY, 3 HOCIIB faHux komn'toTepa
J00pamenHa ToLo

YcTtaBneHHst o6’ekTiB pi3HMX TUMiB 3 IiHTEPHETY 3a iX

Berrarstmi URL-agpecoto abo BcTaBneHHs dparmenTieB HTML-kogy
" YcTaBneHHs AOKYMeHTIB pi3Hux Tunis 3 Google Aucka
WCK
BJIOKU KOHTEHTY ~
. . Bnbip makeTa po3milleHHs 06’eKTiB Ha CTOpiHUI: y OBa,
a == TPW, YOTVPYW CTOBNLL Ta iHLLi

YcTaBneHHs 3MicTy AN WBMAKOro nepexogy Ao Bubpa-
= 3Mict HOroO 3arorfioBKa Ha MOTOYHIN CTOPIHLI, AKMA aBTOMaTUYHO
POPMYETLCS i3 3aronoBKiB y TEKCTOBUX MOMAX

I Kapycens 306paxeHs YcTaBneHHs cnal7|,u-Luoy 3 BVI6paHVIX 306pa)KeHb
O vouTube YcTaBneHHs Bifeo i3 cepsicy YouTube
B o®opwm YctaBneHHs Google ®opmu
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Tako:x Ha BeOcTopiHKy moskHa BcraBuTu Google Kapru, Google Ka-
JeHaapi, KHOIKMN 3 IMOCUJaHHAMU HA BeOCTOPiHKM, IOCUJIAHHS HA CTOPiH-
KU CONiaJbHUX MePe)K Yy BUTJISAAL BiAIIOBiIHMX 3HAYKIB, mAiarpamMu 3 eJjeK-
TPOHHUX TAOJIUIlL Ta iHIIL 00’ €KTHU.

Ilix yac BcTaBJaeHHs 00’€KTa Ha CTOPIHIII YTBOPIOETHCA OKpeMmmii Ii
POB3ia 3aBIIUPIIKKN Ha BCIO CTOPiIHKY. YCTaBJeHUII 00’€KT PO3MiIIyeThCS
BCEPeIUHI ITLOTO PO3AiNY CTOPIHKU y IPAMOKYTHOMY O6JIOIIi 3 MapKepaMu
Ha Mexi O6s0Ka. Ha manroHKy 5.20 HaBemeHO BUTIJIAL PO3IiJy CTOPiHKM,
Y AKOMY MiCTHUTHCSA O0JIOK TEKCTOBOT'O ITOJISA.

~hi- B I U A &2 @

[
I
|
B
=

gy

Man. 5.20. Po3gin cTopiHkM 3 6Gr1IOKOM TEKCTOBOIO Nons:
1 — NaHenb IHCTPYMEHTIB PO3A4iNny CTOPIHKKU; 2 — KHOMKa AN1S NepeMilleHHs po3giny
CTOPiHKK; 3 — Brok TEKCTOBOro nons; 4 — NnaHenb iHCTPYMEeHTIB Gioka TEKCTOBOro Nnons;
5 — BEpXHs Ta HUXHSA Mexa po3ainy CTOPiHKM

Koxuuil po3nisn cTOpiHKM Mae MaHeJNb IHCTPYMEHTIB, IPU3HAUEHHAM
AKUX €:

@ — Bubip Kobopy (POHY AJIS PO3MiJy CTOPIHKHU;
|_|:] — CTBOPEHHS KOIIil Po3aijly CTOPiHKU’;
E — BUAAJIEHHSA PO3IiJy CTOPiHKH.

Biiok 3 00’€KTOM MOJKHA IIEPEMICTUTH BCepPeaUHi PO3Aiay CTOpiHKH abo
B immwuii i posmin, sMiHMTH po3Mipu 0JI0KA, BUKOPHUCTOBYIOUM MapKepHu Ha
Meskax, abo BumanuTu. Ha mamoHKy 5.21 HaBeaeHO BUIJIAL PO3OiJIy CTO-
PiHKUY 3 TphOMa OJIOKAMY TEKCTOBUX IIOJIiB.

Nigsaronosok = Bitter +®8~B I YU Ao E-DQD08

i [ ; = -
(8] [MopTpeTH lorleﬁ.'aa}i{i @ HariopMopTH EEE&2X

Man. 5.21. Po3nin cTopiHk/ 3 TpboMa 6riokamMu TeKCTOBMX MoriB

g KosxkHOTO O0JI0KA, SKIIO MOT0 BUOpPATH, BiIKPUBAETHCA OKpeMa Iia-
HeJIb iHCTPYMEHTIB.

Ha mamesi iHcTpyMeHTiB TeKcToBoro moasd (Maja. 5.21) poswmimieHo ere-
MEeHTU KepyBaHHs, MOMiOHI MO0 THUX, IIT0 BUKOPHCTOBYIOTHCA B TEKCTOBOMY
mporiecopi. o TeKCTy, yBeIeHOr0 B TEKCTOBOMY IIOJIi, MOKe OyTU 3aCTOCO-
BaHUi oAuH 3i craHmapTHUX cTwiIiB — Hassa, 3azonosokr, Ilid3azono60k,
3euuailnuii mexem i Maauii mexcm. PemaryBanHsa Ta OpMATyBaHHSA TeK-
CTY B TEKCTOBOMY IIOJIi BiIOyBa€ThCsA TaK caMO, K Y TEKCTOBOMY IIPOIIECOPi.
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=

Bnox 3o00paskeHHA CTBOPIOEThbCA Micasd BUOOPY KHONKH Ha
SO0PENEHHA

O0iumiii maHesai Ta BuOOPY (haitay, 300paskeHHA 3 AKOro 0yae BimoOpaskaTu-
cs Ha cTopinIi. @aig MoKHA AOJAaTH 3 HOCIiB JaHMX BAIIIOTO0 KOMII IO0Tepa,
BubOpaTu 3 Bamoro Google Iucka a6o cepricy Google ®ororpadii, ycraBu-
tu 3a Bimomoio URL-anpecoro abo suatitu B Google 3o0paskenHax.

Burasan nmaneni iHCTpyMeHTiB 0J10Ka 300pasKeHHsA HaBeIeHO HAa MaJIIOH-
Ky 5.22.

SEMIHWTH SO6REEHER

TERET BAMEEHHA

| Oonatwnigmec

Man. 5.22. MNaHenb iHCTpyMeHTIB Brioka 306paxeHHs

3a 3aMOBUYYBaHHAM IITMPUHA 0JOKaA 300pasKeHHA CKJIANAE TPETUHY IIIU-
puHu cropimku. Posmipm 06JioKa MOMKHa 3MiHIOBaTH. BHKOPHCTOBYHOUU
KHOIIKY maHeJi incTpymenTtiB Oopizatu (Beectn) 10, moixkHa BubOpaTu, axKy
yacTUHy 300pasKeHHs Oyme BimoOpaskeHo y 6Jiori. Bubip kHonmku CkacyBa-
TH O00pidyBaHHA .. NIPUBOIUTH A0 BimoOpaskeHHA y 6J0I[i Bchoro 300pa-
JKeHHA.

Ha BeGcTOpiHKY MOKHA BCTaBJATH (hailjam pisHMX THUHOIB, AKi 30epira-

oThedA Ha Bamromy Google Iucky. SIKIo BuGpaT KHOIKY ﬂ@ , TO TIPaBoO-
MCK

py4 Bim po6Gouoi oGsiacTi cTopiHKu BigKkpuerbcsa naHesnb Google Iuck, Ha
sAKil MosxkHa mobauuTu BMicT Barmroro Google /lucka,

3HaWTU Ta BUOpaTH (haiia, SKUHA MOTPiOHO JOAATH HA B Dokymentn
cTOpiHKY. SKIMo moTpi6HO BcTaBUTU (Daii, CTBOpE-
HUIl 3 BUKOPHCTaHHAM OAHOro i3 cepsiciB Google, O] Npesewrayit

TO MOXKHA CKOpPHCTATHCA KHOIIKaMu BKJaaKu Bcera-
BUTH IJIsI BUOOPY Ta BCTaBJEHHS BiAmoBimHOTrO (paii-

ay (man. 5.23). Ilicis Bubopy Oyab-AKOlI i3 1mumx Tagw
KHOMOK BiJKPUBAa€eThCA MaHeJ b 3 IepesikoM (aiiiis

auitie BubGpaHoro Tumy Ha Bamomy Google [ducky. B oopwm
Bubpanwuii Ha 1iii mamesni ¢aiin Oyae BcTaBJIeHUI Ha

CTOPiHKY B OKpeMoMy 0Jio1i. 3a morpebu Oyme samu- M niarpamn

TaHO Balll JO3BiJ HA meperJyiAajl Iboro (aitay Kopuc-
TyBauamMu iHTepHeTy. Ha manioHKY 5.24 maBemeHOo Mar. 5.23. KHonku ans

BUrJIAL OsoKa 3i BcraBiaeHuM Google-mokyMeHTOM. BCTaBMeHHs dainis,
ITobaunTu fOKyMeHT y ImMOBHOMY 00cCsi3i MoxxHAa Oyne CTBOPEHUX Yy PI3HNX
micaa my6uikarnii caiiTy. cepsicax Google

@



Menzax
e ’ Meitzax (dbp. Paysage — KpaiHa, 7
MmicueBicTe) — >kaHp B obpasoTBopYoMy
MWCTEUTBI, Y AKOMY OB'€eKTOM 300paXeHHA €
'e [alalil.lalaYek-] nnlﬁaawc\‘gn Ha9IADLATL, =1 "0 2

Man. 5.24. bnok Google-aokymeHTa Ha CTOpiHLi

Axmo ma BKJanmni BeraButu BubOpaTu OyAb-AKUIT €JIeMEHT 3 TPYyIIHU
Bioxku KOHTEHTY, TO Ha CTOPiHII OyZe CTBOpPEHO PO3IiJ BiAmoBigHOTrO Ma-
Kera. ¥ IIbOMY PO3Iiji Ha BU3HAUEHWX MICIISIX MOKHA BBOAUTU 3ar0JIOBKH
Ta ab3alu TEKCTY, BCTABIATH 300paKeHHs, JOKYMEHTH Pi3HUX THIIIB, Bi-
nmeo iz cepBicy YouTube, Google Kanenmapi Ta Google Kaprtu.

Hna BumaneHHA BCTaABJIEHOTO 00’eKTa mOTPiOHO BuOpaTtm KHOUKY Bu-

maauTu [Ii] Ha maHesi iHCTpyMeHTiB GJIoKa I[bOro 06’€KTa.

NOMNEPEAHIN NMEPETASA i MYBAIKALIA CAUTY

LE"I\,-— =

. Npurapaante

"~ e HAkuin ausaiiH HasuBawTb adanmuseHum? ® HAki 3MiHM B po3MilleHHI Ta BUrnagi
00’ekTiB BEOCTOPIHKM MOXYTb BigOyBaTucsa nig vac 3MiHEHHs po3mipy obracTi nepe-
rnsagy? e Lo Take URL-adpeca CTOPiHKN?

BebGcropiHKku, 1Mo CTBOPIOIOTHCA B pemakTopi caiitiB Google, maioThb
agantuBHuil nusaiin. 11106 mobaunuTu, K BUTIATATAME CAUT IJII KOPUCTY-
BadiB iHTEpHeTY HiJ yac meperJisagy MOoro Ha eKpaHi cMapTdoHa, IJIAHIIEeT-

HOTO KOMII'I0Tepa, HOYTOyKa YU CTAIl[iOHAPHOTO KOMII'IOTepa, MOYKHA BU-
opatu kHouky Ilomepenmmiii Buraax [ [] Ha BepxHiil maHesni pegaxTopa

camiriB i BigmoBimHy KHOTKRY (Tenegon, Ilnanwem, Beaukuil ekpan) Ha
maHeJi KepyBaHHSA IOIlepenHiM meperiianoM (Maa. 5.25), sxa po3sMiInyeThb-
cAd B HU)KHBOMY TIPaBOMY KYyTi eKpaHa. Bu-
T 3 peXuMy IIONepPeqHbOr0 IIePeryasmy

MOKHa BuOOPOM KHOIKU .

CTBOpeHUii BaMHu CauT Oyme 3aJIUIITaTHCS
HEJOCTYIIHUM [JIsi KOPUCTYBAYiB iHTEpHETY, Man. 5.25. MaHenb KepyBaHHs
IOKM BM Horo He omybOuikyere. Ilms my0ai-  nonepegwim nepernsgom canty
Karii motrpibHo:

1. Bubpartu kHonky Omy0JaiKyBaTH Ha BepXHill maHeJsi pemaxTopa caiTiB.
2. V¥YBecTu, BUKOPHCTOBYIOUM MaJIi JiiTepu aHTJilichKoro amdasity, mud-
pu Ta medic, ocramuio yactuHy URL-agpecu catity. Ilepmra uactuHa
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agpecu nJdA BCixX calTiB Oyme omHaKOBOIO: sites.google.com/view/. Oc-

TaHHA YaCTUHA IMOBUHHA OYTH VHIKAJILHOIO JJIA KOXKHOTO canTy. SAKIIO

BBelleHAa BaMI ajpeca BiKe iCHye, TO mpo Iie Oyae moBimomJeHo Ta ii

MOTPiOHO 3MiHUTH.

3. Bubparu xuHoukry Omy6JaikyBaTu.

OnyOaikoBaHUII CcaWT MOKHA IIEPErJIAHYTH, BUOPABIIM KOMAaHIY
IleperaanyTu omyo0JiKOBaAHHMH caWT y choucky KHOOKH Omy06aikyBaTu.
URL-anpeca, Ky HOTpPiOHO MHOBiIOMHTHM KOpHCTyBauaM iHTEPHETY IJIs
neperasay BaIloro caiTy, MICTUThCA B PAAKY aapecu y BiKHI Iepersany
onyOaikoBaHoro caiiTy. Takox 1[I0 agpecy MOKHA CKOMIiloBaTH, BIOPAaBIIU

kHONKY KomiroBatn mocuiaHHsA Ha omyOJiKOBaHMI calT G® Ha MaHesi

iHCTPYMEHTIB pefakTOopa cauTis.

Ilicia BHecemHA OyOb-AKMX 3MIiH OO BAIIIOTO CalTy MOro IOTPiGHO
noBTopHO mmyOJsikyBatu. YBemenus URL-agpecu caiiTy Oyne BuMaraTucs
JIUIIe THiJ yac mepimoi myOJikaiii caiTy.

fAK i 10 IHIIMX eJeKTPOHHUX JOKYMEHTIB, CTBOPEHHUX Y PiSHUX CepBi-
cax Google, mo caiiTy MOKHaA HaJaBaTH JO3BiJ iHIIIUM JIIOAAM IJsS CIIiJIb-
HOTO pemaryBaHHsA. [[J1s mboro mpusHaveHa KHonmka Hagatu moceTyn iHIImm

&, AKa po3MillleHa Ha BepXHill IIaHeJi pegaKTopa CanTiB.

w_, [pautoemo 3 komn’roTepom [m] 5 [w]

g 3aBIaHHsa Ta aITOPUTMU iX BUKOHAHHS BU 3MOYKeTe 3Ha-
Tu 3a agpecoro https://cuttly/re2cH4s6 abo QR-komom.

=]

HamBa)KAMBILLE B LLbOMY MYHKTI

2L CTBOpeHHs cailTy MOXe BUKOHYBAaTUCS 3 BUKOPUCTAHHAM aBTOMAaTW30BaHMX 3acobis:
creujianisoBaHnx BebpenakTopiB, cucteM ynpasniHHA BebkoHTeHToM WCMS, oHnawH-cu-
CTEM KOHCTPYIOBaHHSA CaunTiB.

CTBOpeHHs BebcanTy 3acobamu OHMNaH-CUCTEM KOHCTPYIOBaHHS caliTiB BigbyBaeTbCs
y Kifnlbka KpOKiB: peecTpalis 0bnikoBoro 3anucy Ha cepBepi OHManH-CUCTEMMU KOHCTPYHO-
BaHHS canTis, BMOIp WabnoHy canTy, CTBOPEHHS Ta pedaryBaHHS CTOPIHOK CaWnTy, 3anoBs-
HEHHs1 iX KOHTEHTOM, Nybnikauis canTy B iHTEPHETI.

[nsa ctBopeHHs canTy B cepiici Google Cantu MoxHa BUKOpUCTaTV OAWH i3 3anpomno-
HOBaHMX LWabnoHiB 3 pekomMeHaauismu o BmicTy abo wabnoH MopoxHin cant. Ha Beb-
CTOPIHKN MOXHa BCTaBNATW Pi3Hi 00’€KTU: TEKCTOBI NOMsi, 300paxeHHs, BiAeo, JOKYMEHTH,
AKi po3miweHo Ha Google Aucky, Ta iHLe.

BebCTOpiHKKM, WO CTBOPIOIOTLCA B pegakTopi cantie Google, maloTe aganTvBHUA an-
3alH.

&=, Aanrte BiAMOBIAI HO 3ANUTAHHS

- o . o .
£ 1. ki icaHyroTh 3aco0u aBTOMATH30BAaHOrO CTBOpeHHs caiTiB? Kopor-

KO cXapaKTepusyure ix.

2. fIxi eramu crBOpeHHs BeOcailiTiB 3acobamu cepBicy Google Caiitu?
ITosacuiTs ix.

3. fAK 3MiHUTH BUTJAL BEPXHHOTO Ta CTBOPUTU HUMKHIN KOJOHTUTYJ
Ha cTOpiHIi?

4. Sk Bubpatu TemMy opOpMIIEHHS AJIS caiiTy? SHaUeHHSA AKUX BJIACTU-
BOCTEHM MOKYTL OyTu BHMOpaHi pasoM 3 TeMOI0 Oo(opMIeHHI?
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5. fIx cTtBOpUTU HOBY BeOCTOPiHKY Ha caiiTi? K CTBOPUTH CTOPiHKY
B T€EMATHUYHOMY PO3miji?

6. ki 06’eKTHM MO’KHa BCTABUTH Ha BEOCTOPiHKM CANTy, CTBOPEHOTO
y cepgici Google Caiitu?

O6roBopitb i 3p06iTb BUCHOBKU

iU 1. Yomy, Ha Bamry AYMKY, IMOTPiOHO BUKOHYBATH IIyOJiKallilo canTy
micas BHECEeHHS 3MiH 10 HBOro?

2. fki, Ha Bam moOrJAn, IIepeBard Ta HENOJIiKN CTBOPEHHS caiTiB
miaxoMm HanmcanHsa HTML-kony ix CTOPIiHOK 1 IIIAXOM BUKOPHCTAHHSA
OHJIAMH-CHCTEM KOHCTPYIOBAHHS caiTiB?

¥. BMKOHaWTE 30BACHHS

% 1. CrBopits y cepsici Google CaiiTu caiiT BigmoBigHO MO Mamu, HaBe-
IeHoi Ha MaJoHKY 5.1 (muB. c. 164). Hagaiite caiity HasBy Ykpaina. Bu-
OepiTy Temy odopmiaeHHA Junaomam. YBemiTh Ha KOKHiil CTOpiHIII pO3-
niny Sazaavhi gidomocmi mo ogHOMY ab3aIlly TeKCTy. BcTaBTe Ha KOMKHIiM
cropiuIi posainy Cumasosika mo aBa 3o00paskenHs. OmyosrikyiiTe caiir. Ilo-
BimomTe BuuTesto / BuuTesbili URL-agpecy cTBopeHOro BaMu CamTy.

2. JloGepiTh HA3BU CTOPiHOK i CTBOPITH Yy TEKCTOBOMY HIPOIIECOPi Mamy
caiity PexopOdcmenu xueoi npupodu. 36epe:xkiTh ii y Bamriii namnmi y ¢aii-
Jai 3 imenem 3aBmanua 5.3.2. CrBopiTh y cepBici Google Caiitu cTopinKu;
calTy BiAIIOBiZHO 10 PO3po0JeHol Mamu. YcTaBTe Ha KOMKHIiMl cTOpPiHII IO
omHoMy abs3ally TEeKCTy Ta II0 OJHOMY 300pakeHH0. OmyOJaiKyiiTe caiT.
IlepernanpTe omybOmikoBauuii caut, Bigkpuiite HTML-koxm rosoBHOI crTo-
piuxu. IlepekoHaliTecsi B HasABHOCTI TeriB 0a30BOI CTPYKTYPH CTOPiHKIU.
IToBimomTe BumTesio / Bumtenabiii URL-agpecy cTBopeHOTO CalTy.

3. CrBopiTk y cepnici Google Caiitu caitit Hawi xocmiuui cycidu.
Mama caiiTy, TeKcT Ta 300pa:KeHHS OJd PO3MIII[eHHS Ha CTOPiHKax Mic-
Tatbea B manmi Posgin 5\Ilyukr 5.3\3aBmauna 5.3.3. Bubepits naa caiiTy
Temy odopmaenua Bpascaoua. Onyosikyiite caiit. IloBimomTe BumTe o /
BuuTesbili URL-agpecy cTBOpeHOT0 BaMM CAUTy.

1 4. CrBopiTh y ceprici Google CaiiTu caiiT mpo cebe Ha OCHOBI ITTa0JIOHY
Ilopmeoanio yuns. Bubepits 1mabaorn y Tanxepei ma6ioHiB

~

lanepeswabnodis § | gKINO BiH He BimoOpaskaeThcsa Ha cropimmi CaiiTu.

VYBeniTs TeKCTOBi maHi BigmoBigHO M0 pekoMeHmAIliii 11abJi0OHYy, 3allOBHITH
0JIOKM-3aII0OBHIOBAYI Ta CTOPIiHKM IIPeAMETiB i MO3alIKiJIbHUX 3aHATH Bi-
HOBiTHO MO BAIIOTO KJacy Ta Balllux iHTepeciB. 3aMiHITH 300pakeHHA Ha
BJacHi. BugangiTe 6/10KU 111a0JI0HY, K1 3aJUINTNINCh He 3all0OBHEHHMHU, a00
IomalTe Ta 3aIlOBHITH HOBi OJioKu 3a moTpebu. OmyObaikyiiTe caiit. IloBimo-
mTe BumTesio / Bunteabili URL-agpecy cTBOpeHOTO BaMU CaAMTYy.

@ 9. O0’emmaiiTech y rpynu 3 Tprox ocib. [{obepiTs maTepianm Ta cTBO-
&% piTh cminbHO caiT [Jomawni yaworenyi y ceppici Google Caiitu. Pos-
pobiThk i posmicriTh Ha cropinkax caity Google-dpopmMy OIS ONUTYBAHHS
BimBimyBauiB caliTy mpo iX moMalnHixX yJaro0JieHIliB. YcTaBTe Bifeo i3 cepsi-
cy YouTube npo gomamuix TBapun. OunyoiikyiiTe caiit. IloBigomTe BumTe-
a0 / Buutenbili URL-agpecy cTBopeHOrO BaMu CaMTy.
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§ 5.3. ABTOMAOTM3OBOHI 30CO6M CTBOPEHHS TA Ny6Aikauii Be6cawnTis

'i‘f [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. fAxi Tunu mamwmx Bu sHaere? JlaHi AKMX TUIIIB MOXKYTb OyTH oIIpa-
IIbOBaHi B €JIEKTPOHHUX TAOJIMITAX?

2. K yTBOPIOIOTLCS aapecu AAHUX B €JIeKTPOHHUX TAOJIUIAX?

3. fx zammucyoTh GOPMYaU B €JIEeKTPOHHUX TAOIUILAX?

o ® OLUjHiTb CBOT 3HOHHS TA BMiHHS

Ouyinimos ceoi HagwaabHi 0ocsazHenHns 3 po3diny «CTBOpeHHs Ta IyOJri-
Kallis BeOpecypciB» (nouamrosuil, cepedriii, docmamHmiil, BUCOKUIL PiBeHD ).

A po3ymito Ta BMit0 MOSACHUTN OCOBNNBOCTI HEMIHINHOIO TEKCTY.

A 3Hat Ta BpaxoBy KpuTepii ohopmMreHHs BEOCTOPIHOK, iX BiAMOBIAHICTb Cy4acHUM
TpeHaaMm BebaunsanHy, MOXy 3anpornoHyBaTu BNacHi Kputepii.

4 BMitO BMKOPUCTOBYBATK TiNEpPTEKCTOBI AOKYMEHTU Ta CTBOPIOBATM riNnepTeKCToBi Mno-
CUIaHHSA Ha pecypcu iHTEPHETY.

A 3Ha0 MOXIMBOCTI NporpaMHUX 3acobiB A4St CTBOPEHHS FiNEPTEKCTOBMX AOKYMEHTIB.
£ BMmil0 BMKOpMCTOBYBaTK NporpamHi 3acobu Ta TEXHONOriT ANs CTBOPEHHS N peaary-
BaHHs1 BEOCTOPIHOK Y Pi3HMX pexunmax (oHnarH, odnaiH).

A BMmito 0bupaTy Ta KOMBIHYBaTN TEKCTU, 300paXeHHs, MyNbTUMESINHI AaHi ANS NPoek-
TYBaHHS, CTBOPEHHS, nybrnikauii BeGCTOpiHOK.

A MOXy BM3HAYMTK BiONOBIOHICTb BMICTY Ta BUMMAAy BEOCTOPIHKM LinbOBIN ayanTopii,
OTpMMaTK BIAryKM KOPUCTYBaYiB AN1S BAOCKOHANEHHS NpoayKTy.

IToemopimv moit mamepian, AKUil U 3HAEMe HedoCMamHbO.

% [MpakTnyHa po6orta N2 7.
¢ ' «CTBOPEHHSI COUTY 3 BUKOPUCTOHHSIM OHACMH-CUCTEMWN KOHCTPYIOBOHHSI COMTIB»
YBara! IIid0 yac pobomu 3 Komn’romepom dompumyiimecs eumoz de3ne-
KU HummeodisibHocmi ma cCaHimapHo-2iziEHIYHUX HOPM.
1. CrBopits y cepsici Google Caiitu caiit Buraxodu yxpainyie y I1T-zanysi.
2. Bubepitb Temy odopmaenns Vision.
3. CTBopiTh i po3micTiTh BeOCTOPiHKM HAa OCHOBI TaKoi Mamu cawnTy:

BuHaxoam ykpaiHuis MepLuonpoxiaui J CyyacHukm J
y IT-ranysi (ronoBHa) " —
e
Komn’toTepu Ta «[epxaBa
KOMM'IOTEPHI MepeXxi y CMapTOHi»
~ =
[MporpamHe WTyyHmn
3abesneyveHHs iHTenekT

4. YcraBTe Ha roJsoBHi# cTopiHmi Bimeo IcTopii ykpaincskoro IT i3 cepsi-
cy YouTube (https //www.youtube. com/watch?v PG8QoaTGI1kc).

5. 3amoBHITH CTOPIiHKM TEKCTOBUMU MaTepiajsiamu, HaBeleHUMHU y Qdaiiri
Posmin 5\Ilyukr 5.3\nmpaktnuna 7.docx, Ta 300pakeHHIME 3 iHTepHe-
ty 3 HaganuMu URL-anpecamu daitnis. CTBOpPiTh rineprnocuianHsa Ha
iHTepHeT-pecypcu, 3 AKUX OTPUMAHO BimomocTi Ta goTorpadii.

6. CrBOpiTh HM:KHIN KOJOHTUTYJI i YBEIiTh BaIlli JaHi AK PO3POOHUKA CAKTY.

7. Omy6aikyiiTe caiiT 3 agpecoio discovery-npissuuie, e npizguuie — Balle
npisBuIle, 3anrcaHe aHTJIIACHKOIO.

8. Ilomimomte Bumtesio / BuuTeabili URL-agpecy cTBOpeHOT0 BaMU CAUTy.



OIIPAILIFIOBAHHA NAHUX
B EJIEKTPOHHHUX TABJINIOAX

bOMY po3A4ini BU OTPMMaETe HOBI, a TAKOX NOrnNMouTe Ta po3LWMnpUTe CBOI
HHS ¥ YAOCKOHanNuTe HaBM4YKM 3 TaKUX TEM:

0’EKTU eneKTPOHHOI Tabnuuj, iX BMacTUBOCTI;
dopmaTh SaHUX B €NEeKTPOHHUX Tabnuusx;
k/o’ abconoTHI Ta MillaHi nocunaHHs, ix Mogudikalis Ta BUKOPUCTaHHS

,W\B EJNIEKTPOHHUX Tabnuugax;

PU3HAYEHHS Ta BUKOPWUCTaHHS MOTYHUX, MAaTEMATUYHNX i CTAaTUCTUYHUX
AL YHKLUiN y TabnmMyHOMY MpoLecopi;

P> ymMoBHe hopmaTyBaHHSI JAHUX B ENEKTPOHHUX Tabnuusx;

P copTyBaHHA Ta (hiNbTPyBaHHSA AaHUX B €NEKTPOHHUX Tabnuusx;

P ycTaHOBMEHHS napaMeTpiB CTOPIHKM Ta ApPYKyBaHHS €NeKTPOHHOI Tabnuui;

P po3B’A3yBaHHA 3afady 3 pPi3HMX AMCUMNIIH 3acobammu TabnuyHoro npouecopa.

O) ros3nin

o =N

=

™

S
L
—

6.1. OB’EKTN EAEKTPOHHOI TABAWUL, iX BI\_ACTVIBOCTi. ®OPMATU AAHUX
B EAEKTPOHHUX TABAULIAX. AAPECALLIA B EAEKTPOHHUX TABAULIAX

Y ubOMY NYHKTi ATUMETLCS NpPO:

P 006’eKTU eneKkTPOHHOI Tabnuuj, iX BNacTUBOCTI;

> opmaTy YMCMOBMX AAHMX B €MEKTPOHHUX Tabnuusx;

P BigHOCHI, abcontoTHI Ta MillaHi nocunaHHs y dopmynax.

OB’EKTU EAEKTPOHHOI TABAVILli, X BAACTUBOCTI
" Mpuraaante
L= ® lllo Take mabnuyHuti npoyecop? Fke Moro npusHadveHHs? @ LLlo Take eflekmpoHHa
mabnuys? 13 Yoro BoHa cknagaeTbeca? FAki AaHi MOXYTb MICTUTUCA Y KNITUHKaX eNeKTPOoH-
HOi Tabnuui? @ I3 Yyoro cknagaeTbeca agpeca KNiTuHkM? Lo Take diana3oH KnimuHoOK? Ak
3apaeTbcsa Moro agpeca?

Y 6-my KJgaci B modasii BUBYATH Ta BUKOPHCTOBYBATU €JEKTPOHHI
TabJIUIl O BUKOHAHHSA MaTeMaTUUYHUX O0UMCJIEeHDb Yy TAOJIMUYHOMY IIPOIle-
copi Microsoft Excel. ¥V 8-my Kiaci Bu IpomoB:KKUTe BUBUEHHS I[HOTO IIPO-
rpaMHOTO 3ab0es3meueHHs Ha mpukJani mporpamu Excel 3 makera mporpam
Microsoft Office 365.

Ak Bam yKe BiOMO, OCHOBHHM O0’€KTOM ONIPAIlIOBAHHS TAOJIHUUHOTO
nporecopa Microsoft Excel € exekrponHa kHuMra, Aka Mae im’s, 3a 3a-
MoBUyBaHHAM Iie iM'sa KHuzal. KopucryBau Mo:ke 3MiHUTH iM’s KHUTHU
mix yac ii 306epe:xkeHHa y airi. CTtaHgapTHUM THUIOM (Daiiily eJeKTPOHHOL
Kauru € tun Kuura Excel, a cramgapTHuUM poOsIIMpeHHAM iMeHi dairy

e xIsx (snauox [§=).
CrianmaeThcsi KHUTra 3 apkymiB 3 imeHamMu Apryml, Aprym2 i Tak

mani (mazn. 6.1), axi sasHaueHo Ha ApaAMKax apkymiiB. KopucryBau za
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6.1. O6’€KTU eAEeKTPOHHOI TaGAMLI, TX BAOCTMBOCTI. DopMaT AQHUX
B @AEKTPOHHUX TABAULSX. AApecdalis B @AeKTPOHHUX TAGAULSX

NnoWA_pA3oM  ~ i 5 =SUM(C3:C7)

A B C b E F G H 1 K

BigcoTok Big ﬂﬂDL'LI,I OKEAHIB
o n - g

3 il ARG MTH KM 3aransHol nnowyl
.».- ATREHTHYHIA 916 [ 24 8%
3 IHOICBE AR 73,556 19,9%

AL i - 14,75 4 0%
5 TeoaoBWTHIA
b Trxui 169,2 45, 8% A
7| |Miggesui 203 5,5% ik
8 Pazom 368,408 100% TligHiHME
0 TNeBAcETHR

&
10 h
11
12
13
14
15
16
Apuy;u‘l QDW? 'ﬁPK)fl.l.la APK)"LI.I‘Q Aplﬁ'uﬁ + H 4 S

Man. 6.1. EnekTpoHHa KHura Ta ii 06’ektn

OasKaHHIM MOJKe BHUIAJATH apKyIIi abo JomaBaTH HOBi, 3MiHIOBATH iX ime-
Ha Ha iHmi.

Ha apky1ri eleKTpOHHOI KHUTY aBTOMATHUYHO CTBOPIOETHCSA €JIeKTPOH-
Ha TaOauIA, KA CKJIAJAEThCA 3 PAAKIB i CTOBIIIB, Ha HEePeTHHI SKUX
YTBOPIOETHCS KIiTMHKA. KoKHa KIITHHKA eJIeKTPOHHOI Tabauili Mae ampe-
cy, AKa CKJIAJAaeThbCs 3 HOMepa CTOBIIIS Ta PANKA, Ha MePeTUHI AKUX BOHA
posmimena (Hampuriaazn, C5, D2). ¥V kiaiTuHKaX eJIeKTPOHHOI TaOJauIli Mo-
JKYTh 30epiraTucs dmcia, TeKCTH Ta (DPOPMYJIU.

Kairuumi moxHa Hagatm im’sa, Hanpukiaan, xKiaituaxa C8 mHa maroH-
Ky 6.1 mae iMm’a Ilnowa pasom. IMeHa KJIITUHOK Jierine 3amaM’ ATOBYBa-
T™H, HiXK ix agpecu. Tako ix 3pyuHiIIe BUKOPUCTOBYBaTu y (hopmyJiax,
OCKiNbKM iM’A KJITMHKM He 3MiHIOETHCA y opMyJax IiJ dac iX KOIifo-
BaHHA. AKINO KIITUHKY, SKa Mae iM’s, 3pOoOUTH IMOTOUHOIO, TO B moJri Im’sa
Oyze BimoOpaskaTucsa He ajgpeca KJIITHHKH, a il im’s.

1106 HamaTu KJAITHHINL iM’s, TOTPiOHO BUAIIUTHU KJIITHHKY, YBeCcTH ii
iMm’a B mose Im’a i HaTucuyT Enter. BogHouac BukopucToByBaTH Ie iMm’ s
KJIITHHKY MOKHa Oyne B ycili eleKTpoHHiN kuusi. Cid nam’amamu, 1o
B iMeHi KJIITMHKW He MOXKHA BUKOPHUCTOBYBATHU IIPOIIYCKH, BOHO HE MOKE
posmounHaTHCA i3 1udpu, He MOKe 30irarucs 3 agpecaMiu KJITHHOK i He
MOsKe OyTU KJIITUHOK 3 OJHAKOBUMU iMeHaMMU.

Hna oTpuMaHHA CHHCKY BCiX iMeH KJITMHOK eJeKTPOHHOI Tabsmiri
Mo)xHa BUKOHaTU Popmyaru = Busnaueni imena = Jucnemuep imen.

Hedka CYKYHOHICTh KJITUHOK apKyllla eJeKTPOHHOI KHUIU YTBOPIOE
miama3oH KJIITMHOK, SKUU TaKOoK Mae aapecy. Anpeca gianasoHy KJIiITHHOK
3aJla€ThCA aJjpecaMy IBOX KJIITMHOK, PO3TAIIOBAHUX Yy HOTO IPOTUJIEKHUX
KyTax i posmisieHnx ABOKpamnkor (HampukJjaazn, B2:D2, C3:D7). [liamasony,
AK 1 oKpeMmiit KIiTuHIN, MOKHA HamgaTy iM’d.

VYBech pANOK Ta BBECh CTOBIIEIh €JIEKTPOHHOI TAOJMUII TaKOoXK € mia-
nasoHaMu KJiTmHOK. Hampukian, agpecor AianasoHy KJITHHOK, A0 SKO-
T0 BXOJATHh yCi KJIITHMHKMN gecAToro panka, € 10:10, a agpecoro miamasony



KJITHHOK, A0 AKOr0 BXOAATH yci KJiTuHKHU cTroBnnA B, € B:B. Bignosigao
6:8 — 1e azmpeca miamasoHy KJITHHOK, IO BKJIOUAE BCi KIITUHKU PAKIB
3 Homepamu 6, 7, 8, a H:L — agpeca miamasoHy KJIITHHOK, ZO SIKOTO BXO-
naTth yei kaituaku croBumis H, I, J, K, L.

Ha apkymii, KpiM eJeKTPOHHOI TabJauIli, MOMYTh PO3MIIIyBATHCS
i immii o6’ekTu: miarpamm, MajgioHKH Tormro (Mai. 6.1). 3sepmaemo yesa-
2y, 10 IIi 00’€KTU He PO3MIIYIOThCA y KJIITMHKAX eJIEKTPOHHOI TalJuIli,
a 3HaxXOonAThcA Ha apKymIi. [leAKki apKyIIi MOXYTh MiCTUTH TiJILKU Aiarpa-
MU, 0e3 eJIeKTPOHHUX Tabammb. Taki apKyIri 3a 3aMOBUYBaHHSAM MAalOTh
imena [iarpamal, [liarpamaZ2 i T. g.

YV rabauii 6.1 HaBemeHO MepeiK OCHOBHUX 00’€KTiB TaOJMUYHOIO IIPO-
mecopa Ta ixX BJIACTHUBOCTI.

Tabruusa 6.1
BaacTtuBocTi 00’€KTiB TaOJIUMUYHOTO IIPoIiecopa
06’ekm Bnacmueocmi 06’ekma
EnekTpoHHa kHura IM’a, KINbKICTb apKyLUiB, NOPSAOK pO3TallyBaHHS apKyLUiB Ta iH.
ApkyLL Im's, K.iJ'IbKiCTb p03MiL!.l,eHI/1X o6’e|<Ti_B Ta '|'?( BUA, |§onip Aapnuka, opi-
€HTaUisg apKkyLua, Konip Tna, HasiBHICTb CITKM Ta iH.
EnektpoHHa 3aranbHa KinbKiCTb psiAKiB, CTOBMLUIB i KNITUHOK; KiMbKICTb PSAKIB,
Tabnuus CTOBMUB i KMITUHOK, WO MICTATb AaHi, Ta iH.
Papok Howmep, BUCOTA, KifbKIiCTb 3aNOBHEHNX OAHMMMW KNITUHOK Ta iH.
CroBneub Howmep, wnpuHa, KinbKicTb 3anoBHEHMX JAHUMM KIITUHOK Ta iH.
KniTvHKa Appeca / iM'ﬂ,. yMic_T, TAN AaHuX Y KIiTUMHUI, Mexi, 3anuvBka,
LWpMdT CUMBOSIB Ta iH.
[ianasoH KNiTUHOK Agpeca / iM’s, KinNbKiCTb KNITUHOK Ta iH.
[Hiarpama Twn, BUA, Ha3ea, po3mip obnacTi giarpamu, Konip 3anvBk/ Ta iH.

3HaueHHs BJIACTUBOCTEH 00’€KTiB €JIeKTPOHHOI TabJNIlI MOXKHA 3MiHIO-
BaTH KoMaHIaMU MeH0, KHomkamMu CTpiukM, KoMaHAAMU KOHTEKCTHOTO
MEeHIO.

Likasi ¢pakTtu 3 icTopii

Mepwun TabnuyHmi npouecop cteopunu B 1979 poui cTyaeHT [apBapacbkoro
yHiBepcuteTy (CLUA) OeH BpikniH i ioro toBapuw — nporpamict o6 ®peHKCToH
(man. 6.2). BiH 6yB po3pobneHun ansa komn’totepa Apple Il Ta otpumas Ha3sy VisiCalc
(aHrn. Visible Calculator — HaouHWI kanbkynsaTop). EnekTpoHHa Tabnuusa mana 5 ctosn-
uiB i 20 pagkis, a nporpama BUKOHyBana 4 apudmeTuyHi gii. MNepeobuncneHHs dopmyn
y 100 kniTuHkax Tabnuui nicns 3amiHEHHSA AaHuX BigbyBanocs 3a 20 c.

MMicna VisiCalc 3’aBununcb aHanoriyHi nporpamu Bif iHWMX PO3POOHUKIB i ANS iHLLNX
mMogenen komm'totepis, Taki gk SuperCalc, Lotus 1-2-3, Multiplan Ta iHLwi.

Mepwa Bepcia TabnuyHoro npouecopa Excel 3'seunaca B 1985 poui. BoHa Takox
6yna cTBopeHa ansa komm'iotepa Apple. Moro po3apoBHMKM — amepuKaHChbki nporpamicTi
Oyr Knangep i ®inin ®nopeHue.

Cepen cydacHux Hambinbll nOWMPEHUX TabnMYHMX MPOLIECOPIB MOXHA Ha-
3Batn Microsoft Office Excel, LibreOffice Calc, Google Tabnuui.
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Man. 6.2. BikHo neplioro TabnuyHoro npouecopa VisiCalc
Ta noro asTopu [leH BpikniH (npaBopy4y) i 506 PpPeHKCTOH

AAS TNX, XTO XO4ye 3HATU BiAbLue

CToBMNUi eNekTPoHHOI TabnuLi MOXYTb TaKOX HYMepyBaTUCA HaTypanbHUMWN Yncramm
Bia 1 0o 16 384. Y ubomy pasi agpecu KniTMHOK 3anucyloTbes, Hanpuknag, tak: R1C1,
R5C2, R17C4, R27C26, — ne nicns nitepu R (aHm. Row — psaokK) yKkasyeTbCs HOMeEpP
psgka, a nicna C (aHm. Column — ctoBneub) — Homep ctoBnud. Tob6To agpecy R5C2
NoTpiOHO PO3yMiTW Tak: KMiTUHKA Ha NEPETUHI N’ATOro psigka i gpyroro croBnuA. [Ang
3MiHEHHS cnocoby HyMepallii CcTOBMLUIB NOTPiIOHO BukoOHATU Pals = lMapamempu =
= @opMysiu Ta BCTAHOBMTU No3Ha4Ky npanopust Ctunb nocunaHb R1C1.

O®OPMATUN YNCAOBUX AAHUX B EAEKTPOHHUX TABAULIIX

Mpuraaaite

® ki onepadii dbopmaTyBaHHA MOXXHA BUKOHATU HaZ OAHUMW Y KITITUHKaX eNeKTPOH-
HOI Tabnuui? @ Y akux popmatax Moxe OyTu NogaHO YMCMOBI AaHi B ENEKTPOHHIN Tab-
nmui? e Lo Take cmaHdapmHuli guensd Yucna?

Y 6-my KJaci BU B)Ke BUKODPUCTOBYBAJU [Jis OOUMCIEHHS B TaOJIMY-
HOMY TIPOIeCcOpi yucnoguil (opMar TMOmaHHSA MaHUX. AJe B TaOAUYHOMY
mporiecopi Excel uucnosi mani MmokyTh OyTu momaHi i y iHImx gopmarax
(mai. 6.3)

CH - Jfe | 276914567

A B & o E F G H i i K L

1
2

3 Saranwsnii Yuenooul Mpoweonwl Sivanconmil Aara Yac  Blgcomwoomii Apoboswit EwcrnomemulFmmwii Texcroswi | flogatkonwi
a 13785, 2879 0,28 315,008 315,008 351210 I212:45 56% 18 E-01 12E+04 Da0E0
5 356,78 "_'I' 7 € 113560 € 1135.60 14:35 24% 235 4320115
6 3, ?‘Ii—ﬂn 13§ [27678,23) p. 243 AW [T 561337 {28067| 5017348

Man. 6.3. MNpuknagm yncnosux popmaTis AaHnX

Hazadaemo, 1110 3MiHeHHA (opMaTy HOJaHHS JaHUX He 3MiHIOE 3HA-
YeHHSA IUX JaHUX yV IDaM’ ATi KOMII I0Tepa, a JIUIIe BCTAHOBJIIOE IMeBHUNA BU-
TJIA0 iX MOZaHHSA y KJIITUHIII. PeasibHe 3HAUeHHS JaHWX MOMKHA MOOAUUTHU
B Paaky dopmya, 3poOuBIIY BiATTOBiAHY KJIITHHKY IIOTOYHOIO.
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O) PO3IIN

YcraHoBieHHA (opMaTy ZAHUX OJIA IIOTOYHOI KJIITMHKK a00 OJIsS BU-
IiJIeHOTO AiamnasoHy KJITUHOK 3iliCHIOETHCS 3 BUKOPUCTAHHAM €JIeMEHTIiB
KepyBaHHa rpynu UYmesgo Ha BKJIaAii OcuoBHe (Main. 6.4), CIKCKY ITOJSA
YucaoBuii ¢popmar (majy. 6.5), a TakoK miamoroBoro BikHa Dopmart KJi-
THHOK (MaJi. 6.6). CrpiskamMu Ha MaJIlOHKaxX YKasaHO CHOCi0 BigKpUTTA
3a3HaUeHUX eJIEMEHTIB KepyBaHH.

dopmar 3araabHUI \%3 € ¢hopMaToOM AAaHUX V KJIITUHKAX 3a 3aMOBUY-
BaHHAM. BiH BUKOPHCTOBYETHCA AJIA MOJaHHS YMUCEJ 3[e0iJIbIIOro Tak, SIK
ix O6yJio BBeseHO (KiaiTuaKku B4:B6 Ha mam. 6.3). Ilix yac yBeeHHS MEBHUX
DaHWX 3araJIbHU# (popMaT MOKe aBTOMATUYHO 3MIHWTHCA Ha iHIMWHA.

=i
- Saraswnni

|
FapMITHE BRI

Wecncani |
176015

- Tpamsani
i 12TeLs

= ‘insscoanil
i $+5 kR

Kopoiesh gogasay dame

[3aransHwit
@~ % o0
&0 00 i *
00 0 -
ABC  rren 14567
Yucno I~ [ e—p— ox gt
Man. 6.4. Tpyna Man. 6.5. Cnucok Man. 6.6. BikHo ®opmaTt KIiTUHOK
Yucno nons Yncnosum

cdopmar
YUCAOBUN DOPMAT

®opmat Yncaosuin 17 (xaitmaku C4:C6 ma maa. 6.3) BUKOPHUCTOBY-

€ThCA MIJIS MOJAHHS YHCeJ Y BUTJIALL IeCcATKOBOrO APo0y i3 3amaHoio KiJib-
KicTio mecATKOBUX Po3pAAiB. Ila KiabKiCTh yCTAHOBIIOETHCA HA JiUMJIbHU-
Ky KinpkicTs mecarkoBux po3pAaiB giamorosoro BikHa dopMar KIITHHOK
(man. 6.6) i BusHauae, OO0 SIKOTO OECATKOBOI'O PO3PANY Oyae OKPYIJIEHO
YuCJa0. SIKIMO YMCIo y KJIITUHII Mae MeHIne Mu@p IIicasa KoMU, HixK IIepes-
b6aueno (popmaToM, TO IiJ Yac BUBEAEHHS HA eKpPaH BOHO Oymae JOIIOBHEHO
HYJIAMEI IIpaBopy4d. Po3paAgHicTh umciia MOYKHA 3MiHUTH, BUOpABIIN KHOII-

KH 30iabIINTH PO3PATHICTH %O Yy 3MEHIIUTH PO3PATHICTH _;Jg y rpymi

Yucao (mas. 6.4) ma Crpivmi.

TakoyK MOKXHA BCTAHOBUTU PO3AiJII0BAY TPYI PO3pAmiB (KJaciB) y Bu-
TSSO OPOIMyCKY MisK TpymaMu II0 TpuU Iudpu y Iiaili yacTwuHi Uucia,
YCTAHOBUBIIHK IIPAIopels Po3gijaaru rpynu pospAaAmiB y AiaJoroBomMy BikHi
®dopmar kiaiTuHOK (Mas. 6.6). Te came BimOymeThcA i 3a BuGOPY KHOIKU

®opmar 3 posminpaukaMu (J()( y rpyuni Yucsao (man. 6.4) ma Crpiui.
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6.1. O6’eKTN eAeKTPOHHOI TaB6AML, IX BAQCTUMBOCTI. DopMaT AQHUX
B €AEKTPOHHUX TABAMLSX. AApecalisi B @AeKTPOHHUX TABAULSX
i (O (xi 4:
@opmar I'pomormit L (xmiruaku D :D6 Ha Mmas. 6.3) BUKOPUCTO-

BYETHCSA AJI BCTAHOBJIEHHS 3HAUEHb THUX CAMUX BJIACTUBOCTEM, IO i I
dopmary HucaoBmii, 3 JOoJaBaHHAM 10 YHCJa ITO3HAYEHHS TI'POIIOBOI Onu-
HUIIi, AKe BuOupaeThed 3i crnucKy IlosHauennsa Bikma ®dopMaT KIITHHOK.
Posginenns rpyn pospanmiB (KJaciB) y YMcJi BCTaHOBJIOETHCS aBTOMATHU-
HO. Bubip rporroBoi oguHMUII MOMKHA 3pO0UTH W ¥ cOUCKY KHONKYU PDiHaH-

coBuit hopmar yucesa @ v y rpymi Yucao (mas. 6.7) sa Crpivmi.

Ipowoexi v ﬁ YMoeHe GopmaTyBaHHa ¥ @ Beraeu

1= '-'| 06 000 | [ wopmar tabanui ¥ B Buaan

2 yKpaiHcbKa

£ auraiiicexa (CnoaydyeHe Koponiecteo)

€ eepo (€ 123)

¥ Kutalicexa (cnpolwere nucemMo, Matepurkoenid Kntai)
CHF $panuyzeka (Weeiuapia)

lHwi diHaHcoei popmMau...

Man. 6.7. Cnncok kHonkn PiHaHcoBuW chopmat yncen

dopmar DinancoBUMit (xkamituaku E4:E6 mHa man. 6.3) BinpisHsaeThH-

ca Bix ¢popmary I'pomroBuii TuM, 1110 3HAYEHHA Y KJIITHHKAaX BUPiBHIOIOTH-
cA i 3a IeCATKOBOIO KOMOIO, i 3a 3HAKOM T'DOIIOBOI OJWHMUIII.

dopmar Jlara E (xaituaku F4:F6 ma main. 6.3) BUKOPUCTOBYETHCA

IJIs TIOJAaHHSA YWCJIOBUX NAaHWX y BUTJISAAL JaT IIeBHOTO TUNY, SKi BimobOpa-
JKeHo Ha MaoHKY 6.8. Jlatu 36epiratorhesa B Excel sk maTypasbHi umcia.
Bignix y Excel mounnaernsea 3 01.01.1900, i miit garti Bigmosimae umeio 1.
KosxkHilt HacTynHi# mari BiAmoBiae HaCcTynHe HaTypaJbHE UUCJIIO:

Yrcaoei doprath ~Jpasor
SaransHHiA 10.06.1927
YHENOBHA
pOWoEHA Tnn:
DisaHicosial [*14032000 1
£l #*
= 14 bepeseHe 2001 p.
[
e , 14.03.2001
-Bm:omoe;mn | 14.03.01
Apoboswi 2001-03-14
ERErCHeRL w1 14 Bepeswa 2001 p.
TercToBMA |
AoaaTkosmi = =
|(vei dhopraTi) | Moa (posTawysanHs): :
¥

Man. 6.8. dopmat Oarta



02.01.1900 — 2,

03.01.1900 - 3, ...,

06.06.2006 — 38 874, ...,

01.09.2010 — 40 422.

Take MogaHHA AT Ja€ 3MOI'y BUKOHYBATH OOUMCJ/IEHHA Hag HuMU. Tak,
KiJIbKicTh AHIB MiK ABOMAa JaTaMH BU3HAYAETHLCS Pi3SHUIEIO UYMCEJI, IO
BigmoBimaroTh muM garam. Hampukmaan, pisauig 01.09.2025 — 01.01.2025
Oynme obumcaioBaTucsa Tak: 45 901 — 45 658 = 243.

dopmar Yac @ (kaitTuaku G4:G6 Ha Maa. 6.3) BUKOPHCTOBYETHCS

IJs BimoOpasKeHHSA DaHWX SK UYacy 3 IIeBHUM BUTJISAAOM IIOZaHHA. Yac
y Excel 30epiraerbcs y BUIIALL JeCATKOBOrO ApPo0y, AKHWII BU3HAUAE ua-
ctuny nobu. Hampukian,

24:00 24 romg =1

01:00 1 rog=1/24 = 0,0416666666666667
00:01:00 1 xB =1/(24%60) = 0,000694444444444444
00:00:01 1c=1/(24*%*3600) = 0,0000115740740740741
13:35:00 BigmoBizmae umucyao 0,565972222222222

Y dopmari BigcorkoBmit 9, (xaiturku H4:H6 ma man. 6.3) mami mo-

IaloThCA y BUIVIALL YHCIa, AKe OTPUMAHO aBTOMATHUHUM MHOMKEHHSIM
ymicry kiaituaku Ha 100, 3i sHakom % y ximmi.

®opwmar JpodoBuii '/, BUKOPHCTOBYIOTH AJIA INOJAHHSA YUCJA Y BUIJIA-

ni sBuuaiigoro apod6y. Hampuxiaazn, umciao 0,125 y giaitunimi 14 mogaso AK
1/8, a uucno 2,6 y riaituami I5 — apob6oBum umciaom 2 3/5 (man. 6.3).
Craim ypaxoByBaTu, I110 OijbIIicTs umcesn y mboMy (opmari Oyme momamo
Habamxeno. Hanpukaan, uucao 0,65 y dopmari sBuuaiiHoro mapody Oyzae
momano Ak 2/3 (xoua 2/3 = 0,666666...).

®opmar ExkcnoHeHmiitHuii 10° BUKO-
CTaHQapTHUM BUFNAA0M

PHUCTOBYIOTH [IOJIA 'IIOI[aHHH ypcJyjia y CTaH- [OAAaTHOro Yncria HasvBaTb
napraomy Buraagi. Tax, sanmc 2,80E-01  jioro noganka y surnsai a - 10™,
Bizmosimae uwmery 2,80 - 101, a 2,77TE+03 Ael<as10,am-

BigmoBizae umeay 2,77 - 103 (kaitumxm  HaTypankHe ducro. HYucrno m
J4:J6 ma man. 6.3). Ha3MBaloTb MOPSOKOM YuC/a a,

npuv UbOMY a Ha3nBakTb

dopmar TerkcroBu#l abh BUKOPUCTOBY- 3HAYYLLOIO YACTIUHOI YUCTTA.

IOTh AJd TOJAaHHA YKUCEJ Yy KJIITMHKaX fAK
rekeT (Raituaku K4:K6 ma man. 6.3). 3ua-
YeHHA BifoOpasKamThCcA TaK caMoO, AK i BBOAATHCA.

BIAHOCHI, ABCOAIOTHI TA MiLLAHI MOCUAAHHS

Ll -

g Mpuraaauvte

L= e Ak y cbopmynax y TabnmyHoMy MpoLecopi 3anucytoTb agpecu KNiTMHK? Ons 4oro
iX BukopuctoBytoTb? @ Lllo Take modugpikauiss gpopmyn? Konu BoHa BigbyBaetbca? 3a
SAKUMW NpaBuiaMu 34iINCHIETECA?

K Bu 3HaeTe, B €JIEKTPOHHUX TaOIUIAX IJs O0OUMCICHB y (opmy-
JaxX MOKHA BUKOPHMCTOBYBATH aJpecH KJITMHOK UM Oialal3OoHiB KJIITHHOK.
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6.1. O6’eKTN eAeKTPOHHOI TaB6AML, IX BAQCTUMBOCTI. DopMaT AQHUX
B @AEKTPOHHUX TABAULSX. AApecdalis B @AeKTPOHHUX TAGAULSX

Y rakomy pasi mig uac sMiHeHHS maHUX Yy IIUX KJIITMHKAaAX BigOyBaeThCs
aBTOMAaTHUYHE IIepeo0UNCcIeHHA 3HAUeHb 3a BciMa dopMyiaMi, AKi MicTATb
Taki agpecu. Agpecu KJIiTHHOK, AKi BUKOPUCTOBYIOTH V (hopMyJaaxX, TAKOMK
Ha3UBAIOTb NOCULAHHAMU HA KJAIMUHKU.

IIim yac KomitoBaHHA (OPMYJ HOCUJAHHS B HUX aBTOMATUYHO 3MiHIO-
oThea — moaudikyrorsca. Ile BinOyBaeTbca 3a TaKMM IIPABMJIOM: HOMEDU
CTOBIIIIIB (PAAKIB) Yy IMOCUJIaHHAX 3MIiHIOIOTHCA Ha Pi3HUII0 HOMEPIB KiH-
IeBOTO i MoyaTKoBOTO cTOBHIIB (pAnkiB). IIim wac mepemimienua Gopmyin
He MOoAU(iKYyIOTHCA.

Aune imkoau moTpibHO, 1106 IIig yac KomiroBaHHA (POPMYJI IIEeBHi ITOCH-
JaHHA He Moau(iKyBaJucs, TOOTO 3aJIUIIAJINCH HE3MiHHUMMU.

Ilocunanusa, axe Mogu(iKyeThCA IIiJ yac KOHiloBaHHA (POPMYyJiu, Ha-
3uBaeThca BimHocHUM. Ilocuimanus, AKe He MOAUMIKyeThbCA IIif UYac KOIi-
IOBaHHA (POPMYJiU, HasuBaeThcA abcomwTHUM. 111006 mocumamusa OyJjo ao-
COJIIOTHUM, IIOTPiOHO IIepes HOMEPOM CTOBIIA Ta IIepeJ HOMEPOM PsIIKa
BBectu cumBoga $. Hanpurnaz, nmocusanasa B10 ta A1:A7 e sBignocHuMu,
a mocunauesa $B$10 ta SA$1:$AS$7 — abconoTHIMUA.

Poarinsmemo mpukiaanm, AKWU IOSCHIOE MOIIJIbHICTL BUKOPUCTAHHS a0-
COJIIOTHUX TOCHUJIAHD.

Hexait y waitmuakax mpiamazonmy C3:C7 (man. 6.9) mictTurhesa miorra
’sTU OKeaHiB, a y kiaiTuuii C8 obuunciaeHo ixXHIO 3arajbHy IJIOILY. ¥ KJIi-
TUHKaxX giamasony D3:D7 morpibHO o0umciauTH, AKUIN BiICOTOK 3arajabHOIL
IJIOIIi 3aliMae KOJKeH OKeaH.

D3 v S =C3/5CS8

A B _ C D
1 4
2 OxeaH Mnowa, MrH KMm? BigcoTtok
3 [ ATnaHTUYH1A 91.6 24.8%
4 |HOINCBEWA 73,556 19,9%

MiBHIMHMA

5 NboSoBUTHIA 1475 e
6 | TUxuiA 169,2 45,8%
7 MisaeHHUA 20,3 5.6%
g8 Paaom 369,406 100%

Man. 6.9. BukoprcTaHHS BiHOCHMX i aBCONTHUX NOCUaHb

st o0unceHHA ITUX BifCOTKIB y KiaiTuHKax mianasony D3:D7 moBuH-
Hi posMmimryBaTuca Taki GopMyan 3 ypaxyBaHHAM YCTaHOBJIEHHSA BiJICOTKO-
BOTO (hopMaTy umcesa y KIITHHKAX:

KnimuHka Popmyna y KnimuHyi
D3 =C3/C8
D4 =C4/C8
D5 =C5/C8
D6 =C6/C8
D7 =C7/C8




O) PO3III

Axmro mpoaHasisysaTu Bcei Ii (hopMyam, TO MOKHA 3POOUTH BHUCHOBOK,
110 TTOCUJIAHHS B UMCEJbHUKY 3MiHIOIOTHCS, a IOCUJIAHHA Y 3SHAMEHHUKY —
Hi. fxmo mu BBememo y kiaitTuuky D3 dopmynry =C3/C8 i ckomitoemo ii
y rJaiTmHKN giamasony D4:D7, To Bci mocunaHHa y (opmyai momudiry-
oTbesa. TobTo mim vyac xomitoBaHHA ITiel OPMYJaM OTPUMAEMO Y BiAIOBin-
HUX KJITHHKAaX Taki opmyJim:
KnimuHka ®dopmyna y KnimuHyi
D3 =C3/C8
D4 =C4/C9
D5 =C5/C10
D6 =C6/C11
D7 =C7/C12

1106 yHuKHYTH Takoi Moaudikallii, ToTpiOHO MOCHJIAHHA HA KIITUHKY
C8 y dpopmyai =C3/C8 3pobutu abcomoTHUM, yBiBIIIN y KIiTUHKY D3 dhop-
myny =C3/$C$8. Iocunanusa Ha riaituaky C3 sanumaersbesa y dopmyJii
BiZHOCHUM i Oyme 3MiHIOBATHCSA IIiJ Yac KOIIiIOBAHHS BiAMOBIZHNM UHHOM.

Armo B mocunanui cumBoa $ JOmAHO TINBKU mIepes HOMEPOM CTOBIIILA
a60 TiNBpKHM IIepen HOMepOM pAnKa, Hanpukjaarn $B10 ato B$10, To min
Yyac KOIIIOBAaHHSA TaKi mocuaaHHs MOAUDIKYIOTHCS YaCTKOBO: 3MiHIOETHCS
JUIlle HOMep PAAKa abo JIMIlle HOMep CTOBIIA, 0ijid AKOro He CTOITh CHM-
Boa $. Taki mocmIaHHA HA3UBAIOTHCA MIilTAHMMH.

3MminuTy y Gopmyai Buj mocusaaHHs (abCcooTHE, BiJHOCHE UM MilllaHe)
MOJKHA Mig uac Horo BBeAeHHs a00 pegaryBaHHS IOCTiJOBHUM HATHUCHEH-
HaMm kJjasimnr F4. To6To AKINO y KJIITHHKY, HaOPUKJIAL, YBECTH BigHOCHE
nocunauua C8, To micasa mepioro HaTucHeHHA KJjaasimii F4 mocunanns
IIePeTBOPUTHLCA Ha abcosrorHe nocuianaa $C$8, micas gpyroro HaTucHEH-
HA F4 1me mocuianHA mepeTBOpUThCS Ha Mimaxe mocuiaamas C$8, micas
TPETHOI'0 HATHCKAHHSA — Ha Mimasne mocuaanasa $C8, a micia gerBepToro —
3HOBY cTaHe BigHocHuUM CS8.

Ao y ¢opmysi 3amMicTh IOCHJIAaHHA HA KJIITHHKY BUKOPHCTATH il
iMm’sa, To mixg uac KomiloBaHHA IIiel OPMYJIM TaKe MOCHUJIAHHA MOAUMIKY-
BaTucsa He Oyzme. Omike, iM’A KIITHHKHA y ¢GopMyIi € aGCOJMIOTHUM IIOCH-
JaHHAM HA 0 KIITUHKY. ToMy B PO3TJISHYTOMY BUINE IIPUKJIALI MOKHA
oyso kiaitTuuni C8 magatu im’a, Hanpukiaan Ilaoma_pasom, i Toxi dopmy-
aa y kaitunii D3 Burimanana 6 rak: =C3/Ilaoma_pasom, i mig vac xomito-
BaHHA nocuiaHHA [laoma_pasom He 3MiHIOBAaTUMETHCA.

IIpukaagu abCONIOTHUX, BiJHOCHMX 1 MiNIaHMX NTOCHJIAHL HaBeJIEHO
B Tabauii 6.2.

Tabauus 6.2
Tunn nmocuiaHp
lMocunaHHs Tun lMosicHeHHs1
C3 BigoHocHe Mig 4ac konitoBaHHA OPMYNM MOXe 3MiHIOBaTUCb
i HOMep CTOBMLS, | HOMEp psigka
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6.1. O6’eKTN eAeKTPOHHOI TaB6AML, IX BAQCTUMBOCTI. DopMaT AQHUX
B @AEKTPOHHUX TABAULSX. AApecdalis B @AeKTPOHHUX TAGAULSX

ITpodosicenns mabauui 6.2

lMocunaHHs1 Tun lMosicHeHHs1

$AS$1 AbcontoTHe Mig yac konitoBaHHA hOpMyIiM HOMEpP CTOBILS | HOMepP
psioKa HE3MiHHi

Kypc_Bantotu | AGcontotHe | [ig yac konitoBaHHS hOpMynn HOMep CTOBMLS i HOMeEpP
psaKa He3MiHHi

C$1 Miwanre Mig yac konitoBaHHA HOPMYIIM HOMEpP CTOBMUSA MOXe
3MiHIOBaTUCb, @ HOMEpP psaaKa HE3MIHHUI

$A3 MiwaHe Mig yac konitoBaHHA (hopmynn HOMep CTOBMNLA HE3MIH-
HWI, @ HOMEp psiAka MOoXe 3MiHIOBaTHCA

w., Mpautoemo 3 Komm’ioTepom OO0

g 3aBIaHHsa Ta aITOPUTMU iX BUKOHAHHS BU 3MOXKeTe 3Ha-
Tu 3a aapecoro https://cuttly/Ee2cJpFj abo QR-Komom.

Hamea)kAuMBILLE B LIbOMY MYHKTi

c OcHoBHUMU 06’ekTammn TabnunyHoro npouecopa Excel € enekTpoHHa KHUra, apKyL,
eneKTPoOHHa Tabnuus, paaokK, CToBneub, KNiTUHKAa, Aiana3oH KNiTUHOK.

KoxHa KniTMHKa eneKkTpoHHOI Tabnuui mae apgpecy, sika CKafaeTbCcs 3 Homepa
CTOBNUSA Ta psidka, Ha NepeTuHi sikmx BOHa po3MmiweHa. [esika CYKYMHICTb KMiTUHOK
€neKTPOHHOI Tabnuui yTBopoe Aiana3oH KNiTUHOK. Adpeca diana3oHy KIiTUHOK 3aja-
€TbCHA agpecamun ABOX KMNiTUMHOK, PO3TalLOBaHUX Y NOro NMPOTUMEXHUX KyTax i po3aineHmx
ABOKpankow. Ha apkyLli enekTpoHHOT KHUMM MOXYTb PO3MiLLyBaTUCS €NEeKTPOHHI Tabnuui,
Aiarpamm, MarntoHKu Ta iHWi 06’eKTK. Y KNiTMHKaX enekTpoHHOI Tabnumui MoxXyTb 36epiratucs
ymucna, TekcTn Ta bopmMynu.

KniTvHLi Ta gianasoHy KniTMHOK MOXHa HaaaTy iM’s1. Vloro spyyHille BYKOpUCTOBYBaTU
y hopmynax, OCKifbKu iM’st KIITUHKN He 3MIHIOETbCA Y hopMynax nig Yac iX KonitoBaHHS.
AKwo kniTMHka Mae iM’'ss Ta ii 3pobuTn NoTo4yHow, To B noni IM’a B6yae BigobGpaxaTucs
He agpeca KNiTUHKK, a ii im'a.

Uucnosi gaHi B Excel moxHa nogatn B kinbkox cdopmaTtax: 3aranbHuir, YucnoBumn,
MpowoBwun, [lata, BincotkoBun, ipo6oBun, TekctoBuM Ta iHWi. PopmaTtyBaHHS HE 3Mi-
HIO€E OaHi y KNiTMHUI Tabnuui, a nie BCTAaHOBIOE NEBHWUIA BUMMAA iX NogaHHs. PeanbHe 3Ha-
YeHHS AaHnX MoxHa nobaunTtn B Pagky coopmyn, 3pobuBLIM BigNOBIAHY KNITUHKY MOTOYHOLO.

YcTaHoBneHHst hopmaTty AaHMX ANS NOTOYHOI KMNiTMHKM abo Anst BUMAiNeHoro Aiana3oHy
KNITUHOK 30iNCHIOETBCS 3 BUKOPUCTAHHAM €reMeHTIB KepyBaHHs rpynv Yucno Ha Bknagui
OcHoBHe, cnvcky nonst YucnoBun dpopmart, a TakoX AianoroBoro BikHa Popmat KIliTUHOK.

Y dopmynax enekTpoHHOI Tabnuui MOXXHa BUKOPUCTOBYBATM Pi3Hi BUAM NOCUMMaHb Kili-
TUHKW: BIAHOCHI (MOAMMIKYIOTLCS Mif Yac KonitoBaHHS hopmynu), abcontoTHi (He moaudi-
KyHOTbCS Nig Yac konitoBaHHA oopmynu), MiwaHi (MoAMIKYTbCS YacTKOBO).

LLlo6 nocunanHs 6yno abcontoTHMM, NOTPIBHO Nepen HOMEPOM CTOBMLUSA Ta HOMEPOM
psgka BeecTu cuMBon $. Y miliaHux nocunaHHsx cumeon $ yBoautbea abo nepen Home-
pom cToBMnus, abo nepen HOMEpPOM psaka.

Mig yac konitoBaHHA hOpMyn agpecu KNiTUHOK Y HUX aBTOMaTUYHO MoAudiKyoTbCS.
Lle BinbyBaeTbCca 3a Takum MpaBUIIOM: HOMEpPW CTOBNLIB (PSAKIB) Y MOCUMA@HHAX 3MiHIO-
IOTbCS1 Ha PIi3HULIIDO HOMEPIB KiHLEBOro i noyatkoBoro crtoBnuiB (psiakie). MMig yac nepemi-
LLeHHS hOPMYIIN HE MOAMMIKYOTHCS.

Axwo y doopmyni 3aMiCTb NOCUNAHHA Ha KMNiTUHKY BUKOpUCTATK il iM’A, TO nig Yac Ko-
nitoBaHHA Liei opMynu Lie nocunaHHsa mogudpikyBatucsa He Oyae, BOHO BBaXxaeTbcs abco-

JTIOTHUM.



O) PO31IN

£~ Aawnrte BiAMOBIAi HO 3ANMUTAHHS
“¢ 1. §xi 06’exTH enekTpoHHOI Tabiuii Bu sHaete? HasBiTh ix BIacTu-

BOCTi Ta HaBeIiTh IIPUKJIAIU 3HAYEHbD.

2. dAxi mii moxHa BUKOHYBATH HaJ 00’€KTaMU eJeKTPOHHOI Tabmiri?

3. ki ¢popmaTy YmCIOBUX AAHUX MOKHAa BcramoBuTu? JlaiitTe iMm cTuc-
JIY XapaKTePUCTUKY.

4. fxi Tunu mocunaHb (ampec) MOKHA BUKOPUCTOBYBAaTH y (hopmyJiax
B €JIEKTPOHHUX TabaunAx? K BOHU 3alIUCYIOTHCA?

5. Yum BigpisHAETbCSA BUKOPHCTAHHS Pi3HMUX THUIIB IOCHJIAHL HA KJIi-
TUHKU y popmyaax?

6. Ilo sKOTO THUIY IIOCUJIaHb HAJEXKUTh iM’d KJIITUHKU, AKe HaJTa€ KO-
puctyBau?

@ O6roeopirtb i 3p06iTb BUCHOBKM

zﬁ

1. dAxuii Tun nmocmiaaHHsS Ha KJIITHMHKY C5 moTpidHO BUKOpHCTATH
y ¢dopmyi, 11100 mig vac ii KOITiloBaHHS HO PAAKY IIe IMOCUJIAHHS MOIupi-
KyBaJIioCh, a mo croBIIio — Hi? He MmomudikyBasoca mig yac KOIiloBaHHS
B OyIb-IKOMY HAIIPAMKY?

2. Yu opHakoBUiI pesyJbTaT Oyae IIif uYac KoIiloBamHA (opMyJ,
y SKUX BUKOPHCTAHO Mimradi Ta aGCOJIOTHI mOCUIaHHA?

3. 3’aAcyiiTe, AKi 3amaui 3 pisHMX IMKIIBHUX OpeaMeTiB mmig uac ix
poss’asyBanua B Excel morpedbyBanu 6 BUKOPUCTAHHSA A0COJIIOTHUX IIOCH-
naub. IIlo coisbHOTO y 3HaAWAeHUX IpUKJIagax?

4. IIlo cminbHOTO Ta BiAMiHHOTO Yy BUKOPHCTAHHI a0COJIIOTHUX IIOCHU-
JaHb Ta iMeH KJIiTHHOK y (opmyaax?

¥*. BUKOHOMTE 30BACHHS

% 1. ¥V xaitunni E3 posmimeno dopmyry =$B$3+C4. Banumrite, K BU-
rasagatTuMe I (opmyJia, AKINO 11 CKOMIiIOBATH Y KJIITHHKY:
a) E7; 0) I8;
B) C3; r) A2.
2. V kaitunni K8 posmimeno ¢popmyny =E5+$C3. 3anwuirits, K Bu-
raganatTuMe A Gopmysa, AKINO il CKOOiIoBaATH Y KJIITHHKY:

a) C9; 0) B4;
B) E9; r) D8;
o) 12; e) F5.

3. Bamnwumrits 3HauenHA y KiaiTuakax C2 i D2, aKIo B HUX CKOIIil0Ba-
™ dopmyay 3 kiaituaku B2 (man. 6.10).

A B Cc D
1 1 10 20 30
=B1+A$1
100
Man. 6.10

4. BigxpuiiTe BKasaHUN yduTesieM / YUUTEIbKOIO (haiig (HampuKjIazm,
Posmix 6\Ilyukxr 6.1\3pasox 6.1.4.xlIsx).
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6.1. O6’eKTN eAeKTPOHHOI TaB6AML, IX BAQCTUMBOCTI. DopMaT AQHUX
B @AEKTPOHHUX TABAULSX. AApecdalis B @AeKTPOHHUX TAGAULSX

1. Ha apkymri Apkyml o6UMCIiTh, AKUHN MIJIAX ITPOMAIIOB KOKHUMI TY-
puCT 3a OeHb i 3aJUIIOK ILIAXY, SAKIIO BeCh MapIIPyT 3MaraHb
ckaamae 400 kM (e smaueHHs sanucano y kJiaitmamni C10). dAxi
TUIIN JAaHUX BUKOPUCTAHO B Ta0JIMIi?

2. Ha aprymi Apkym2 o0YHCIIiTH IIiHEM TOBapiB y T'pHUBHAX (KypcC
e€Bpo poamimieno y kiitTuuii B3). fAxi Tunm manmx BUKOpPHCTAHO
B TabJamnILi?

3. Ha aprymri Apkym3 o04YmnciIiTh KiJbKiCTh YUHIB Yy KOKHOMY 8-MYy
KJiaci Ta Ha Bci#i mapaJjeii 8-X KJiaciB, BUKOPUCTABIIU IJIS KJi-
muaku D10 im’a Yuni_8. Bukopucraiite me im’a y dopmyai mia
o0UMCIeHHS BiZICOTKIiB KiJIBKOCTI yUHIB KOKHOTO 8-TO KJacy Bin-
HOCHO 3araJjibHOI KiJIbKOCTi yuHiB 8-X KJjacis.

30epe:kiTh KHUTY y Bamiiii mnammi y ¢aiai 3 imeHemM 3aBgaH-

Ha 6.1.4.x1sx.

5. BimkpuiiTe BKazaHUU yuuTejseM / YUYUTEeIbKOMO (haityn (Hampukaam,

Posmin 6\IlyukT 6.1\3pasok 6.1.5.xlIsx).

1. Ha apxymri Apkyml o6umciiTh TpuOyTOK KOXKHOI )ipMu Ta BChO-
ro BUPOOHUIITBA 34 PiK, a TaKOK BiICOTOK BKJAAy KOXKHOI (QipmMu
B piunuii mpudyTOK.

2. Ha .ap}cymi Aprym2 oGuUuCIiTH Kanitanisauis BigcoTkis —
IIOMICAYHUI PO3MID MAEMO3UTHOTO  36ifblUeHHSI OCHOBHOI CyMU
BKJAAy 3 Kallitaniszalieio BiJCOT-  Bknagy Ha CyMy HaKoOMMYEHUX
KiB. fKi TUNM HAaHWX BUKOPUCTAHO 33 NEeBHWUN NPOMIKOK Yacy
B Ta0JImnIi? BiCOTKIB.

3. Ha apxkymi Apkym3 o0uuciiTh
KiZTbKicTh 3MiHHUX HOCIiB pi3HUX BUAIB, MOTPiIOHUX AJIA 30epeKeH-
HS JAaHUX, 10 Mictateed B 1 r momerkynu HEK, — 455 mupa I'6
(3a mocrimKeHHAMU aMEePUKAHCLKUX yuyeHHX). Bukopucraiire mjs
KJIiTUHKY 3 yKasanuM 3HaueHuHaMm im’a JTHK. BimmrykaiiTe camo-
cTifimo moTpiOHI BimomocTi mIpo cydacHi Buau 3MiHHUX HOCiiB Ta ix
eMHOCTi. fIKi Tunu maHWX BU BUKOpucTaau B Tabauii? Axi tunm
MOCHUJIaHb HA KJITHMHKM TaOJUIli BM BUKOPUCTAJIH IIiJf Uac IPOBe-
IeHHs 00UYMnCIeHb?

30eperxiTh KHUTY Vy Bamrii mammi y ¢aiai 3 imMeHem 3aBaaH-

Ha 6.1.5.x1sx.

6. CrBopiTh 3a HaBemeHUM 3paskoM (Maj. 6.11) eTeKTPOHHY TaOIUITIO

Ias ob0uncyaenHsa 3HaueHb 10 mepHimx UYJeHIB UMCJIOBUX IOCJiJZOBHOCTEI
pisHUX BUJIB:

Tun PisHuus / Homep yneHa nocnidoeHocmi
nocniidoeHocmi | 3HaMeHHUK | 1 | 2 | 3 | 4 | 5 | 6 |7 | 8 | 9 |10
ApudmeTnyHa 2 1
nporpecis
[eomeTpuyHa 2 1
nporpeciqa
Yuncna diboHavyi 1 1

Man. 6.11
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KoskeH HacTyIHUN YIeH IIOCJIiZOBHOCTI, IOUYMHAIOUU 3 APYrOoro, AOPiB-
HIOE TOIIePeTHbOMY, DO SKOTO MOJaHO OJHEe U Te caMe UUCJO (Pi3HUU0
mociimoBHocTi). Taka MOCTiZOBHICTL UMCes HA3UBAETHCA aApPUPMemuy-
HOI0 NpozZpecien.

Koken HacTynHMH UYJieH HOCJiJOBHOCTi, MOUMHAIOUYM 3 APYroro, IO-
piBHIOE TomIepeaHbLOMY, IIOMHOXKEHOMY Ha OJHE i Te caMe UMCJO0, Bif-
minue Bixg 0 (3HameHHuk mocaimoBHocTi). Taka mocaimoBHiCTH umcen
HA3UBAETHCA 2€0MEeMPULHOI0 NPO2PECIEO.

KoixeH HacTymHMI 4YJIeH IIOCIiZOBHOCTi, ITIOUMHAIOUMN 3 TPETHLOTO, 0-
PiBHIOE CyMi ABOX TIOIIepeqHiX uJjeHiB 1miel mocuaimoBHOcTi. Taka mocui-
IOBHICTL UMcCeJ HaszuBaeThCA uucsa Pibonauui.

Likasi ¢pakTtu 3 icTopii

JleoHappo @iboHauui, cnpaBxHe iM’'a skoro JleoHapgo [llisaHcbkuii, 6yB BUAATHUM
MaTeMaTUKOM cepeaHboBiYHOI €Bponu. BiH HapogmBcs npubnuaHo 1170 poky B [Misi,
ITania. Bu4aB matemaTtnky B apabCbKux y4uTeniB, 03HaAMOMUB €Bponenuis 3 apab-
CbKOK CUCTEMOK YUCIEHHSs], sika Todi Oyna Hesigomoto y €poni. Y 1202 poui Jleo-
Hapgo PiboHavdi ony6nikyBaB kHury «Liber Abaci» («KHura abaka»), e NosiCHUB HOBY
CUCTEMY YMCIEHHS Ha OCHOBI AECATKOBOI cuctemu. Lle 3HayHo nonerwwmno obuyncneHHs
i cTano cnpaeBXHbOK PEBOSIOLIE B MartemaTtuLi TOro yacy.

Buromnaiite obuncienuda. AKi GopmMynam BU OJA IILOTO BUKOPHUCTOBY-
Banu? fKi Tunm mocuiaHp y HMX BUKOPHCTOBYBajdmchb? fAki Tumm ganmx
BukKopuctano B Tabuauii? IToscHiTh ix BubGip. 30epeskiTh KHUTY y Balliii
namIi y daiiai 3 imenem 3aBmaHHa 6.1.6.

7. CrBOpiTH TAGJUINIO AJIA BU3HAUEHHS BAPTOCTI PisHMX YKPAIHCBKUX
T'POILIOBUX OAHKHOT y JoJapax, €Bpo Ta (pyHTax crepiaiuris. Kypcu BajroT
3’sacytiTe Ha caiiti Hamiomanpuoro 6anky YKpainu. Ilepenbaure 36epiran-
HA 3HAYeHb KypCiB goJiapa, €Bpo Ta (DyHTA CTEPJIHTIB B OKpeMUX KJIITHUH-
Kax. 30epekiTh KHUTY y Balriii mamii y ¢aiiai 3 imenem 3aBganua 6.1.7.

8. CTBOpPiTL eJIeKTPOHHY TaOJMUITI0 O OOUYMCIEeHHS eJeMeHTiB Tao-
auii MHOKeHHA (Man. 6.12), Bukopucrasiiu oxHy (POPMYJay 3 MillaHu-
MU TOCHJIAHHAMMN. 30epeKiTh KHUry y BamIiil mammi y daiai 3 imenem
3apaaHHa 6.1.8. HagpykyiiTe cTBOpeHY TaOJIUII0 MHOMKEHHS.

lA|B|c|p|E|F|lG|H ] 1]

2 3 4 5 7 8 9
2 3 4 5 b 7 8 9
4 6 8| 10| 12| 14| 16| 18
6 9] 12| 15| 18| 21| 24| 27
8| 12| 16| 20| 24| 28| 32| 36

10| 15| 20| 25| 30| 35| 40| 45
12| 18| 24| 30| 36| 42| 48| 54
14| 21| 28| 35| 42| 49| 56| 63
16| 24| 32| 40| 48| 56| 64| 72
18| 27| 36| 45| 54| &3] 72| 81

WO 00|~ (O [0 |5 L = |

RIS =
rf b= B REN R RV BRI S R
WO (00 [ ~] [ (LA & WM

Man 6.12
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§ 6.2. MATEMATUYHI, CTAOTUCTUYHI TA AOTIYHI PYHKLT

@ 9. 3an0OBHITH eJeKTPOHHY TaOJMII0 HATypaJIbHUMM udmMciaaMu Bix 1 mo
&4 90 no cmipaii (masa. 6.13). ITomipKyliTe, AKMM YMHOM MOXXHA aBTOMAa-
TU3yBaTHu Ieii mporec. AKi popmyau aasa 1mporo Bu BuKopucraeTe? Axuii
Al agpecarii Oyme mpucyTHi# y dopmyaax i womy? 30eperxiTb KHUTY
y Banrii mamii y ¢gaiai 3 imenem s3aBmanaa 6.1.9. HagpykyiiTe cTBOpeHy
TabJINITIO.

T 351 36| 37 38 39 40 41| |
B3| 60| 61| 62| 63| 64| 65| 41 1
b2 59| 78| 79| 80| 81| 66| 43| 1}
B1 | 58| 77| 88| 89| 82| 67| 44| 1B
BO | 57| 76| 87| 90| 83| 68| 41 14
b9 | 56| 75| 86| 85| 84| 69| 44| 1
P8 | 55| 74| 73| 72| 71| 70| 47| 1
P7 | 54| 53| 52| 51| 50| 49| 4% | 1f
o T T TrYT
Man. 6.13

i [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. IITo Take pyuruia? Axi maremaruuni Gyukiii Bu 3Hacte? HaBemiTs
IPUKJIAIN.

2. fAki BoymoBaui ¢yuriii Excel sBu Buxopucrosysanu? HasexmiTes mpu-
KJIau.

3. fAki mpaBuia sanucy GpyHKIiN y ¢popmyrax?

6.2. MATEMATUYHI, CTATUCTUYHI TA AOTIYHI ®YHKLIT

Y ubOoMy NYHKTi ATUMETbLCA Npo:
P yHKUii B TaGnMYHOMY MpoLecopi Ta iX BCTABMEHHS Y (hOPMYIH;

P BUKOPUCTAHHSA MaTeMaTU4YHMX, CTaTUCTUYHKX i NOFYHMX OYHKUIA Ans o64ymnc-
NEHb.

®YHKL|T B TABAUMHOMY MPOLIECOPI

g

i Mpuraaante

-k ® lllo Take gpyHKuis B matematuui? Lo Ttake apaymeHm ¢pyHkuii? Lo Take pesyrisb-
mam ¢yHKUii? ® [1ns 4oro BUKOPUCTOBYIOTb Y TabrmyHoMy npoLiecopi BOyaoBaHi dyHKLil
SUM, MIN, MAX, AVERAGE?

Bu Bike 3HaeTe, 110 y popmyax y Tabauunomy mpoiecopi Excel mox-
HA BUKOPUCTOBYBaTHu BOymoBaHi pyukuii. Tabsmmunnii npomecop Excel mae
0i0mioTeKy Takux (YHKI[iH, 0 aKoi BxoauTh moHan 500 pisHoMaHiTHUX
dyurmii. [Insg spydHocTi iX po3moAijieHO 3a KaTeropiaMu: mamemamuimi,
cmamucmuyti, mekcmosi, J02iuHi, PiHaHCcOo8i Ta 1HIII.

Y 6-my KJaci Bu B:Ke BUBYAJIM BOyAOBaHI PyHKIITI B TaOJIUUYHOMY IIPO-
mecopi Ta BukopucToByBaau Taki 3 Hux: SUM — n1d 3HaXOMKEHHS CyMU

.
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yuces, AVERAGE — nnsa 3Haxom:xeHHS ce- CraTucTuka (anm. statistics) —
pexuboro apudmerunynoro, MAX ra MIN T Le ranysb 3HaHb, .
AT BUBHAYEHHA MaKCUMAJTBbHOTO Ta MiHI-  yerony ta npunumnm, 3a skumm
MaJIPHOTO BHAYeHb CePell YKABaHUX UHCENI.  npopoanThCs 36MpaHHs,
Hepma 3 HUX HAJEXUTH OO KaTeI"Opii Mare- aHanis, I'IOpiBHFlHHﬂ, NnoAaHHSA
MaTUYHUX (QYHKIiA, iHOI — 10 KaTeropil  ta iHTepnpetaLjisi Y1CroBMX
CTATUCTUYHUX. JaHuX.

Dynkiia B Excel mae im’a, aprymentu
Ta 3HayeHHd. Ilig uac sanucy GyHKIil y ¢dop-

MYJIi CIIOUYaTKy BKa3yeTbCs il iM’s, a mOTIM y Iy:KKaxX apryMeHTH (PYHKITii.
SKIo apryMeHTiB KijibKa, TO BOHU BiAJiISIOTHCS KPAIKOIO 3 KOMOIO.

Tak, y HaBemeHiit Ha MaaoHKY 6.14 dopmynai =SUM(B3:B13;K3:K13)
BUKopucTaHo ¢yukIiio 3 imerem SUM, aprymenTamMu sSKOi € ABa miamaso-
Hu KJaitTuHOK B3:B13 Ta K3:K13, a 3HaUueHHAM € cyMa YucesJ 3 yYKasaHUX
IiamasoHiB KJIITHHOK.

—STUM( )
—— v /

iM's1 PYHKLUT aprymeHTun yHKUiT

Man. 6.14. Mpuknag 3anucy gyHkuil SUM

KinekicTs aprymenTiB (YHKIII Ta iX THUI 3aleXaTb BiJ, KOHKpPeTHOI
¢dyuKIii. AprymenrTamu (PYyHKIII MOKYyTh OyTH uucjaa, Tekcrtu (ix morpio-
HO OpaTw B HMOABiMiHi JIalTKM), MOCUJIAHHSA Ha KJITUHKU Ta Oiala30HUW, BU-
pasu Ta iHmr GyHKIii.

B Excel € ¢pyHKIIii 3 pi3HOI0 KiJIBKiCTIO apryMeHTiB: 3 OMHUM YU KiJb-
Koma, 0e3 aprymenTiB. IIpukaamzu QyuKIili HaBegeHo B Tabauuax 6.3 ta
6.4 bOTO MMYHKTY IiAPYYHUKA.

PesyabrarT omHiel (PYyHKIIII MOXXHa BUKOPHUCTATU SAK apryMeHT iHIMOI
¢dyuriii. Taki ¢ysKIil HasuBaloTh BKIageHuUMH. Hampurian, momaHa
Ha MaJoHKY 6.15 dyukriis SQRT Buxopucrosye BriIameni ¢pyuxiii MIN
i MAX. MoxHa BUKOPHCTOBYBATHU O CeMH PiBHIB BKJIaAeHHA (QYHKI[IH.

BKMNageHa oyHKuis BKnageHa pyHKuis

A —
—SQRT(MIN(A1:A10)+ (A1:A10))

ﬂ_J;V_J

apryMeHTn gyHkuii apryMeHTn dyHKuii
Man. 6.15. BknageHi doyHkuii

IlpusHaueHHs KOMKHOI (PyHKIII, HagBHICTH apryMeHTiB Ta iX KiJb-
KicTb, THIIM apryMeHTiB MOKHa momguBuTucs B JloBigmi abo B KoMeHTaApAX
y xoxi BcTaBJeHHA (YHKIII y opMysy, AK IIe IPOJAEeMOHCTPOBAHO HA Ma-
JoHKax 6.16 Ta 6.18.

Craim mam’saraTu, IO MIiJ Yac KOIMiloBaHHS POpMyJ 3 QYHKIIiAMU apry-
MeHTU OyayTh MoaudiKyBaTHUCH.
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§ 6.2. MATEMATUYHI, CTAOTUCTUYHI TA AOTIYHI PYHKLT

BCTABAEHHS ®YHKUIN Y ®OPMYAY

) 5,,_L -
W Mpuraaante

<= e fAk yctaButn y cbopmyny BbygoBaHi cyHkuii SUM, MIN, MAX, AVERAGE?

® Lllo moxe ByTn aprymeHTOM byHKLUii B Tabrnm4yHOMYy npouecopi?

® Ak pegaryBatv oopMyry B TabnmMyYHOMY NpoLiecopi?

YeraBuTu QyHKIiI0 Y (hopMyTy MOMKHA KiTbKOoMa cIocodOaMm:

Bubpasmiu KHONKYy BeraBiaenns ¢yHKIIT fx aiBopyu Paagka dop-

mynx abo BukoHaBmu Popmyaru = Bibniomexa ¢yuryii = Bcma-

eumu QyHKyiro fx (mai. 6.16). I1i mii BigzKpuBaioTh AiajoroBe BiKHO

BeraBaenna ¢ynkmiii, ne Bci @yHKIII posmoxmimeno sa Kareropiammu

Ta BMIiIlIeHO CTUCJINII ONMNC HPU3HAUEHHS QYHKITIH.

A B c o E | F G H I )
1 r . . =
2 1:! | Brragnersn dynrwii ? ®
3 Tkipe. @ywi:
1 Bame ROPATEN OONC A0 Ay DAXEETE BHECHATL | WATRCHITS KHONKY “THaim® e
5
& Keteroper JLaTa @ yac ol
7
8 BHREpT qyHmi:
g (=4 -
DATEVALUE
10 e R R —===——
1 DAYS
- CaY5360
12 EDUTE
13 EOMONTH o
14 BAY{gara_n_umcnomoney_dopmari)
15 Mioeepmas genn MicALA (mescna Bia 1 40 31,
16
17
18
20 |

Man. 6.16. BctaBneHHsA doyHKLUiT Y bopMyny 3 BUKOPUCTaHHAM

kHomkv BeTaBneHHs doyHKLIN

BubpaBmu 3i cunmcky ABTocymMa 2 ¢ moTpi6HY
dyurmitzo Cyma y rpymi PemaryBaHHs BKJIaIKu
OcaoBHe (Maj. 6.17). ITum criocoboM Bu KOPUCTYyBa-
JUCA B TONEPenHiX KJjacaxX I dac OO0UYUCIeHHS
CyMH Ta cepelHbOoApPU(PMETUUYHUX, MiHIiMaJIbHUX
i MaKcuMaJIbHUX 3HAUeHb y [Aialmas3oHi KJIiITHHOK.
Komannma Inmi ¢yHEIil BigKpuBae miajgoroBe BiKHO
Berasaenua dyHkIii, e MoKHa BUOpPATU OYAb-AKY
iHITY YHKIIif0 TaGJIMYHOTO IIPoIlecopa.

VBiBIIN (QyHKIII0O BpyuHYy Oe3mocepemHbo y KJIi-
TUHKY a60 B Pamor dopmya (man. 6.18). Ilig uac
YBeIeHHA 3 KJaBiaTypu mepmiux JiTep iMeHi (pyHK-
1ii mopyd 3 KJIITMHKOIO 3 ABJAIOTHCA ITiAKa3KWU,
Y AKUX TOCJiJTOBHO NEMOHCTPYETHCA CIIMCOK MOXK-

E Cyma
Cepeare
KifsxicTs uncen
Maxcumym
MiHinaym
|HW SyHKLIL..

Man. 6.17. Cnucok
KHOrMkn ABTocyma



O) PO3III

AnBUX (PYHKI[iI, 3pas3oK 3aIlncy, IIOPSAOOK 3aIllCy apryMeHTiB Ta iX
Tunu. BubpaBiiu moTpiOHY (GYHKI[II0O 31 CIMCKY MOABINHUM KJallaH-
HAM, JajJi MOKHa BBOAUTU apTyMeHTU. YBOAUTH 3 KJiaBiaTypu imeHa
GyHKIII Ta mocuyaHHS Ha KJIITHHKYA MOMKHA AK MaJUMHU, TaK i BeJau-
KUMU aHTJIificbkuMu Jitepamu. [{um crmocobomM 3pyuHiIlle KOPHCTYBa-
THUCSA I Yac yBedeHHs CKJIamTHUX (opMyJa 3 KiabKoMa (PYyHKI[ISIMMU.

=sj

@sieN
(B sinkH

[=siN(AT] |

SIN(uucno)

Moeeprae cvHycC KyTa

Marn. 6.18. BBegeHHsA dyHKUIT y hbopMyny B KNITUHKY 3 KNasiaTypu

PoarnaneMo merasbHillle aJrOpUTM ycTaBJIeHHA (PYHKIII y dopmyiry
3 BUKOPHUCTAaHHAM KHONKU BeraBiaenHsa yHKITIT ﬁc . Hanpukaang, morpib-

HO vy Kiaituumi Bl obouucautu modbyrox (pyukriis PRODUCT) ycix uucen
miamasony kaitTmHOK Al:A10.
Mg mporo caif:
1. BubpaTu KJIITHHKY €JeKTPOHHOI Talaulli, y AKY IIOTPiOHO BCTaBUTU
dopmyny. Hanpuraazn, Bl.

2. BubOpatu kuHonky BeraBiaenHs: pyHKIHT fx JgiBopyu Big Paaka dopmy..

w

Bubpatu y Bikui BeraBiaenns ¢gyuknii y cuucky Kareropis morpi6Hy
Kareropiio @yHKIii. Hanpukiaan, MaTteMaTuuHi.

4. Bwubpatu y cuucky nmorpibny ¢yukiio. Hanpuxkaanx, PRODUCT.

5. BubOparu kHOonKy OK.

Ilicnss BuOOpy BUKOHAHHA IMUX Mill Y TOTOYHY KJIITUHKY aBTOMATHUYHO

Oy/ze BCTaBJeHO 3HAK = (AKIIO B Iili KIiTUHII BBegeHHA GOPMYJIHN Ie

He PO3IOUYMHAJOCA), iM’ A PYHKIII Ta mapy Kpyriamx OY:KOK, a TaKOoK

BiAKpUETHCA BiKHO AprymeHTH (GQyHKIIII 3 ITOJISMU [Jid BBeJIEHHS apry-

MeHTiB 1tiel pyHKITiT.

6. V¥YBectru y BikHi AprymenTtn ¢ynkuii B mose Yucaol i 3a morpebu B iH-

IIUX IOJAX aprymeHTH (YHKII — cTaji 3HaueHHs, agpecy KJITHHOK

i miamasonuiB (mas. 6.19). Hampuraan, A1:A10.

7. Bubparu xuonky OK.

ITicnsa BukoHaHUX Aili Tpeba IepeBipUTH HPaBUJIBHICTL YBeAeHHSA (Pop-
mynau y Paarky dopmyna Tta orpumanuit pesyabrar (y riaituami Bl). I mami
3a TOTpeOU TIPONOBKUTU BBeJEHHA (OPMYJIU, AKIINO BOHA CKJIATAETHCHA
3 KiJIbKOX KOMIIOHEHTiB.

Bikzo Aprymentun ¢yurmii (mas. 6.19) micTurs KOoMeHTapi mpo Ipu-
3HaueHHa mamoi GyuKIii Ta ii aprymentu. Kpim Toro, mim uac yBemeHHS
apryMeHTiB HmpaBOpydY BiJ MHOJiB 3’SBIAIOTHCA 3HAUEHHS BiANOBIiZHMX ap-
T'YMEHTiB 1 HMKUe BifoOpakaeThbCs IMOTOUHHNII pes3yJabTaT obuncaeHHs. Ha
Bce 1ie BapTo 3Bepratu yBary! I11o6 meranbHille gisHATHCA TPO BUKOPHU-
craHHsa QYHKIIil, MOKHA BubOpaTu nocusaHHA JloBigka i3 miel ¢yHKIrii.
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§ 6.2. MATEMATUYHI, CTAOTUCTUYHI TA AOTIYHI PYHKLT

1) (2 3 4 5 6

Bl we X I =PRODUCT (Al:Al8)

A B A g

Ay wes T i

1 1 TIfF\l:AlD)i
2 2 PRODUCT
3 3 Muenal | ATAND 2| = (123486 TE0:10)
g 2 Unenod * | = unicho
5 5
] 6
7 7
8 8
) 9
10 10 = 3628600
11 Nosepras A0BYTOK yoix SpTyMEHTIE.

3 Unenol: unenalunesal sig 1 4o 255 umesn, sotiusi siausHi BE6 Uncas v A gl teeery, nel
2 ¥
13 HeoblAHO NEpEsHORATI.

Anmuendn: 3628500

~ &

Ooslore iz wish digroul oK | Cracynamm
L 4

=]

Man. 6.19. BBegeHHsA gaHux y BikHi AprymMmeHTU chyHKUii:
1 — iM’'s dPyHKUIT; 2 — NpU3HaYeHHSA PYHKLUIT; 3 — apryMeHTn dyHKUIT Ta X 3Ha4YEeHHS;
4 — onuc aprymeHTiB pyHKUii; 5 — KHOnKa PO3ropHyTn; 6 — 3Ha4YeHHA PyHKLT

Ao pyukiigs mae GikcoBaHY KiJbKicTh apryMeHTiB, TO BiKHO Ap-
rymMeHTH (yHKIII onpasy MiCTHUTL BifHOBimHY KiJBKicTh mOJB mia ix
yBeneHHA. K0 QyHKIiA Mae 3MiHHY KiJbKiCTh apryMeHTiB, TO y BiKHi
CIIOUATKY 3’ ABJISETLCS KiJIbKa MOJIiB, a IOTiM, y IIpoIleci BBeJeHHSA apry-
MEHTiB, 3’SABJISIOTHLCSA HACTYIIHI IIOJS.

SIKIIT0 apryMeHTOM € 4mcjo abo TeKCT, TO MOro MOMKHA BBOAUTHU B IIOJIE
3 KJaBiaTypu ab6o BcraBiaATu 3 Bydepa oominy. AKIo aprymeHTOM € IIO-
CHUJIaHHsA Ha KJIITHHKM, TO HOT0 MOKHAa a00 BBOAUTH 3 KJaBiaTypu, ado
BUMIJIUTY BiAMMOBiAHI KJITUHKY 3 BUKOPUCTAHHAM MMUIIII.

JJisa BBeleHHA IIOCWJIaHb Ha KJITMHKU 3 BUKOPHUCTAHHAM MUIIL TIO-
TpibHO:

1. BubpaTu KHOIIKY 3TOPHYTH ?[ (mai. 6.19, 5) BiZmoBigHOTO IOJA AJISA

BBEIEHHS apryMeHTIiB (IIicjid IIbOro BiKHO AprymMeHTH (PyHKIIl 3MiHIOE
BUTJIAL: ¥ HBOMY, KPiM psaKa 3arojioBKa, 3aJUINA€ThCSA TiJIbKHU Ie

1moJjie, a KHONKA STOPHYTH 3MiHIOETHCA HA KHONKY Po3ropuyru [; ).

2. Bupinutu norpibHI KIiTUHKY (IOCUIaHHA HA BUIJEH] KJIITHHKU aBTO-
MaTHUYHO BCTaBJAKTHCA y BifimoBigHe moje i y dopmyny (mana. 6.20)).
Hanopurkaan, xaituakm A1:A10.

3. BubOpatu kKHOmKy Posropuyrmu [; (micas 1mboro BiKHO AprymMeHTH

¢dyHrIii BimHOBIIIOE CBiil momepenHiil BUTIAM).

Hna mesxux Qynkiiii Excel aBToMaTmuHO IPOMOHYE IIEpINUil apry-
menT. Hampuxkiaan, gas @yaKnii SUM, PRODUCT mnpomonyeThCs 3HANUTHU
CyMy UM OOOYTOK umceJs 3 Aialla3oHy KJITHMHOK, 3allOBHEHUX UYKCJIOBUMU



Al | E X =PRODUCT (A1:A1E)

A 5 < B ¢ E < L
15=F‘RDDUCT{A1:A10}

W0 =l B L R

| KHonka Po3ropHyTH

(=]

Man. 6.20. BctaBneHHsA nocunaHb Ha KNITUHKN Y PYHKLiO

IaHUMMU, 110 3HAXOAATHCS 0e3mocepeHbo Hall KJIITUHKOIO 3 (hopMya0io abo
OesmmocepeHLO 3JiBa Big Hel, aKIMO BepxHi#M giamason moposkHiii. Kopwuc-
TyBady MOJKe MMPUUHATH II0 ITPOIIO3UILil0, HaTUCHYBINN KJaasinry Enter, abo
BBECTH 3aMiCTh IIHOT'O apTyMEHTY iHIITUH.

Komu dopmysia BBemeHa, To ii mokHa pemaryBatu. Lle MosxHA 3poOuTu 6e3-
nocepenabo B Paary dopmya abo B camiii KJIiTUHIL, KIAIHYBIIN HA Hel ABiui.

MATEMATUYHI ®YHKLIT

Ll -
"~ MNpuroaaute
“ = @ SKi oyHKLUIT BV BUBYANM Ha ypokax Matematukn?

® fk 3anucyloTbcs apudmetmyHi Bupasu B Excel?

Ho krareropii maremaTnuHUX (QYHKIIHA HajdexaTb yci GyHKIi, AKi Bu
BUBYAJIM Hapasi B maremaruiii, a Tako:x Qynkiii SUM i PRODUCT, aki
BU BiKe 3HaETe.

IIpukganm meaxuxX IHIIUX MaTeMaTUYHUX (PYHKIIA HaBegeHo B Tab-
aumi 6.3.

Tabauus 6.3
Heaki maremaTuuni pyHKIil
Kinbkicmb Mouknad
PyHKUYiA apa2yMeH- Pesynbmam p
mie 8UKOpUCMaHHSI
ABS(4ucro) Mogynb (abcontoTHa
(aHrn. absolute — 1 ABS(C10)
aBCONIOTHMIA) BenuMuMHa) umcna
Yucno, okpyrneHe Ao
INT(“".CHO) HaMBNMXXYOro MEHLLIOrO
(anrn. integer — 1 . . INT(B2)
inuii) yinoro (uina YactnHa
H yucna)
3HayeHHs ymcna
PI() 0 m= 3,.141 592653_58979 PI()
3 TOYHicTIo o 15-ro
[eCATKOBOro po3psay
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ITpodosicenns mabauui 6.3

Kinbkicmb

random between —
BMNAAKOBE MiX)

DyHKUYisA apaymMmeH- Pe3ynbmam s
p euKopucmaHHs
mie
POWER(umcno; Yucno, nigHeceHe o
CTeniHb) ” CTENEeHs! 3 MOKa3HNKOM POWER(CS5:5)
(aHrn. power — cTeniHb (MOKa3HMK
MOTYXHICTb, CTENiHb) cTeneHs — Oyab-siKe YMcro)
OkpyrneHe uucno.
AKLWO KinbKiCTb_po3-
paaiB > 0, TO B nogaHHi
yncna 3anuwaeTbes
BKa3aHa KiNnbKiCTb po3-
ROUND(uucno; PSAIB 3 OKPYIMEeHHAM
KinbKicTb_po3psi- OCTaHHbOrO MiCNs KOMU.
ais) 2 AKLWO KinbKicTb_po3- ROUND(C1;3)
(aHrn. round — psaais < 0, To uucno
OKpyrnoBaTu) OKPYITIOETHCA 0 BKasa-
HOI KINbKOCTi po3psiais
nepes KOMoto.
AKLWO KinbKicTb_po3-
pagiB = 0, To yucno
OKPYIMIOETHCA A0 Linoro
SIN(me_no) 1 CuvHyc unucna (K_yTa, SIN(BS)
(aHrn. sin — cuHyc) 3a[aHoro B pagiaHax)
SQRT(4ucno) ApndmMeTnyHun
(aHrn. square root — 1 KBagpaTHUIN KOPiHb SQRT(B10)
KBagpaTHMI KOpPiHb) i3 yncna
DEGREES(kyT) n .
(anrm. degrees — rpa- 1 pafycra Mipa kyTa, DEGREES(A2)
NofaHoro B pagiaHax
Aycw)
RADIANS(kyT) PapiaHHa mipa kyTa
(aHrn. radians — 1 HOLAHOMO V roa ca’x RADIANS(B2)
pagiaHu) A y rpaay
RANDBETWEEN
(HWKH. mexa; BunapkoBse uine 4ncno
BEPX. Mexa) (aHrn. 2 3 Bigpi3ka [HWkH. mexa; | RANDBETWEEN(A5;10)

BEpX. Mexa]

3eepmaemo sawy yeazy! SIKmo y Kai-  PagiaH — oaMHWLS BUMIPIOBAHHS
TuHI, Hanpukiaaxg Al, MiCTUTBCA YMCIO —  BenWMUMHM KyTa (MO3HaYaeThes
epadycHa mipa Kyma, TO OJs 3HAXOIKEHHS  papn).

rpagycu 8 padiaHu, a IOTiM O0UMCIUTU 3HA-

oro cuHyca MOTPiOHO CHOYATKY IIepeBecTu 180)\°
1pan=|— | =57°

yeHHa Gyukriii SIN. To6To ¢popmysia obuuc- -
ageuns Oyge taka: =SIN(RADIANS(A1)). 1°=—— paxg ~ 0,017 pan

180
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CTATUCTUYHI ®YHKUIT

&9 |

y WP | -

.~ lMpuraaaunte

“% e Yy 3HaeTe BU, WO Take cmamucmuka? [le BaM Tpannsiscs Leii TepMmiH?  HAki cTa-
TUCTMYHI OYHKLIT BU BXX€ BUKOPMCTOBYBANM Nif Yac po3B’sa3yBaHHS 3aBOaHb?

Bu B)Xe BHUKOPHCTOBYBAJIH [JsI OOUMCIEHHS CTATUCTHUUYHI (QYHKIII
AVERAGE, MAX, MIN. Iuamri ¢yukmii miei rpynu Hasegeso B TadbauIii 6.4.

Tabauusa 6.4
Heski cratuctuuHi QyHKIIT
® . Kinbkicmb lMpuknad
YHKUisT . Pe3ynbmam
apeymeHmie euUKopucmaHHsi
KinbkicTb yncen y BkasaHunx
KITiITUHKaX.
COUNT(umcno1; | Big 1 go 255, | Yucno1 — o60B’s13koBMN
[uncno2];...) YCi, Kpim ApryMeHT: NocunanHs Ha COUNT(B2:C5;E1)
(aHrn. count — nepLuoro, KNiTUHKY abo AianasoH
niapaxyHok) HeobOB'A3KOBI | KNITUHOK.
Yucno2 ta iHwWi —
HeobOB'A3KOBI apryMeHTu
Hanyacriwe nosToptoBa-
He 3Ha4YeHHS B yKa3aHuX
KRNiTUHKaX.
Yucno1 — 060B’s13k0BUIA
apryMeHT: MoCWUMaHHs Ha
. KNiTUHKY abo AdianasoH
MODE.SNGL | BA1A0255, 1 niriok. MODE.SNGL
(umcno1; ycl, KpIM Yncno2iT o. — ’
; nepLuoro, "o (B1:A13)

[umcno2];...) HeobOB'sI3KOBMIA apryMeHT.
[nsi oTpumaHHsA pesynbsraTy
notpibHo, Wwob xo4 ogHe
3HAYeHHS NOBTOPIOBANOCH
xoya 6 1 pas. B iHwomy pasi
pesynerat obuncneHHs oyae

BifCYTHIN

Heo0bOoB’A3KOBI

PaHr, abo penTuHr (micue 3a
BENMYMHOLD), Yncna cepeq
iHLWINX 3Ha4YeHb JianasoHy.
Yucno — ob6oB’sa3k0BUN
aprymMeHT: YMCIO, PaHr SIKOro

RANK(uucno; .

NOCHNAHHS: noTpibHO BUSHA4NTM. )

[nopsiaoK]) ’ 3 HOCMnaHHﬂ. — 060B’s13k0BUI RANK(B5;B1:B10)
(aHrn. ranking — apryMeHT: gianasoH yucern, ’
DOITIHT) cepeq sIKMX BU3HaAYa€eTbCA

paHr ykasaHoro ymicna.
Mopspok — Heo6oB A3KOBUIA
apryMeHT: 41cho, Lo Bu-
3Ha4vae, K po3noAiNATbCA
NopsiAKOBI HOMepK
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AOTIYHI ®YHKLIT

Mpuraaante

® |llo Take s10eiyHi 8upa3su, foeiyHi onepauii? FAKi 3HAa4EHHS BOHWU MOXYTb MaTun?
® lllo Take po3zanyxeHHs? SKi BUAW po3rany>keHHsl BU 3HaeTe? K BOHWU BUKOHYOTbCA?
® Sk 3anucyloTbCA KOMaHaW posranyXeHHs B MOBi NporpamMyBaHHs, siKy BU BUBYaeTe?

Kpim dopmys, 1o micTare uwucsaa, 3HaKM giit, Pyukiii, 8 Excel mo-
JKYTh BUKOPUCTOBYBATHCA (HOPMYJIU, AKI MicTATH JIOTiuHi Bupa3u 3i 3Ha-
KaMHu IOpiBHAHHSA: > (0inbimie), < (menmie), = (mopiBHIOE), <> (He IOpiB-
HIO€), >= (b6inbIie abo mopiBHIOE), <= (MeHIIIe a00 HopiBHIOE). Hampukian,
=A2+15=B4-1; =SUM(A2:C10)>100 Ta iummri.

Bu B)ke 3HaeTe, 10 TaKi JioriuHi Bupasy MOKYTh HaOyBaTU 3HAUEHHS
True (ictuna) ab6o False (xuba, xubHicTb).

B Excel BukopucToByOTSE i jioriuni pyHKIii. PyHKIIiA, pesyabTaT IKOI
nopiBuioe True a6o False, mHasuBaeTbca Jioriunoro. [{o jorivaux (yHKIin
B Excel mamexars ¢pyuxuii IF (amra. if — axmo), AND (aura. and — i),
OR (arra. or — a6o), NOT (anru. not — He) Ta iHmIi.

IX BUKOpPHCTOBYIOTH y (opmMyaax Tomi, KOJIM HOTPiOHO BUKOHYBATHU
pisHi oOumMCIeHHS 3aJie’KHO Bif icTmHHOCTI a00 XMOHOCTI IEBHOTrO JIOriu-
HOTO BUpasy. Taki 3amaui BaM yiKe TpamAJuCcA, 30KpeMa y IIporpamy-
BaHHiI. Hampukjaaz, moTpiOHO HapaxyBaTH HPAI[iBHUKY IpeMilo y poamipi
20 % Bim okJIamy, AKIO BiH IIepeBUMKOHAB ILIaH, i He HapaxoBYyBaTHU IIpe-
Milo y OIpoTHUIeKHOMY BUOAIKy. A0G0, HAIPUKJIAL, SKIIO TEePMiH IPOTaXy
TOBApy B MarasmHi 3aBepIIyeThCs, TO Horo yiiHaoTh Ha 50 %.

Saranbuuit Buraan jgoriunoi @yukIii IF Takmii:

IF(sroriunmii_Bupas;3HaYeHHS_SIKIIO_iCTHHA;3HAYEHHA_AKIIO_XUOHICTBH).

3Hauennda 1iei GyHKII] BUBHAYAETHCA TaK:

1. BusmauaeTbcsa 3HaueHHsA Jgoriunoro_supasy (True uu False).

2. $xmo jgoriunumii_Bupas Mae 3HaueHHA True, To 3HaUueHHA (QYHKIII T0-
piBHIOE 3HAUEHHIO BUPA3y 3HAUYEHHS_SKIIO_iCTHUHA.

3. Sfxio K moriummii_Bupas3 Mae sHaueHHsa False, To s3HaueHHA QYHKIIiI
IOPiBHIOE BHAUEHHIO BUPA3y 3HAYEHHSA_AKIIO_ XHOHICTB.

Hnsa npukaany po3ryisHEMO Taky 3amauy. O6uucaumu npemito npodas-
U0-KOHCYLbmManmy maza3uny. Axuo npodaseusb 3a nonepedrni dea micayi
obcayzyeas Oiavwe Hine 100 noxkynuyie, mo ilomy HAPAX08YHOMb NpPeMio
15 % 6i0 eapmocmi 6i0no6i0HUX NOKYNOK, Yy iHWOMY Dpa3i npemis cK.a-
damume 5 %. Ijnsa pospaxyHKIB MOKHA BUKOPHCTATH TaKy GOpMYyJIy:
=IF(A1+B1>100;C1%¥15% ;C1*5% ), o6unCIeHHs 3HAUEHHA 3a AKOI Bin0y-
BaTHUMeThCsS Tak: cunouaTKy Excel o6umcanTs cymy uwmces 3 KJIiTmHOK Al
i B1 Ta Bu3HauuTh 3HaUeHHdA JoriuHoro Bupasy Al+B1>100; axmio e
sHaueHHs True, To 3HaueHHAM (PYHKIII Oyme sHauenHs Bupasy C1*¥15%;
AKINO 3HaueHHs JioriuHoro Bupady Al+B1>100 oyne mopisaioBatu False,
TO 3HAUEeHHAM (PYHKI[II Oyme smaueHHs Bupasy C1%5%.

Poarnsremo 11e oquH OPUKJIAL 3aladi, ¥ PO3B’A3KY IKOI BUKOPUCTAHO
goriuny ¢yukiio IF. Koxcen 3 pobimuukxie 6puzadu mae u,00eHHYy HOPMY
ma peanvHy KilbKicmb 8uzomosieHux demadaeil 3a 0env. Ilompibno 3’sacy-
samu 0as KOMHO020 POOIMHUKA, YU BUKOHAB8 BiH 8010 OdeHHY Hopmy. Ha
MaJIIoHKY 6.21 HaBemeHO po3B’sA30K Iriel 3amaui.



O) PO3.IN

= “EMEDHEHD"

MepegipAe, 4w EMKOHYETECA YMOBA, | NOBECTAC O4HE IHAYEHNA, AKWLG BOHA BHKOMYETECA, Ta IHLLE IHAYEHHA, AKLLO HL

Nor_gwpas  Gydp-REE IHIYEHNA 300 BHPAD, AN MORKE BRIHAYNTH AK 3Ha4eRHA TRUE abo FALSE.

SUM ¥ X o =IF(D4>=C4;"aunoHaHo";"He BuKoHaHO")
| A B £ D E F
1 | Po6iTHuK Hopma |BuroTosneHo | BHKOHaHHA HODMM
2 Benuuko 100 95| He BMROHAHO
3 Isarcon 120 112 |He BUKOHAHO
4 | MNeTpexHxo 120 122| BMKOHAHO
5 Kiniv 130 143 |BUKOHAHO
6 |
7 AprymeHTA SyHii 7 X
8 1 IF
9
10 Nor_ Bupas | Dé>=C4 * | = TRUE
11 AHEUEHHA_AKLYO _ICTHHE | "BioHaHo” * = "BMKOH2HO"
12 IHAUEHHA_RKILO_KMBMICTE | “WE BHKOHEHO" [ 3 [ ——
13|
14
15
16
7
18
19

3HAUEHHA!

~
o

AoBiaks 3 Lic

3]
by

BHECHAHO

AVHKLE

Cracysamh

na
P

Man. 6.21. MNMpuknag BUKOPUCTaHHA NorivHOT yHKUiT IF

fAx 6aunmo, mpaBMJIO O0UMCIeHHA 3HaUeHHs Joriunoi ¢yHKIii IF y Ta-
OJIMYHOMY ITPOIleCOPi aHAJOTiuHe M0 ITpaBUJIa BUKOHAHHS KOMAaHIM TOBHO-
IO POBTaJIy’KeHHs y IIporpaMyBaHHi.
ApryMeHT 3HaYeHHS _SKIIO_XHOHICTh — IIe HeoOOB’sI3KOBUU apryMeHT
goriunoi ¢yukiii IF, romy B Excel MmoxxHa BUKOPHCTOBYBATH i CKOPOUEHMI
s3anuc miel pyukiIii, AKUHA BiAIOBiTae KOMaHl HEIIOBHOT'O PO3rajly KeHHs:

IF(sroriunmuii_Bupas3;3HAYEeHHS_AKIIO0_iCTUHA).
Posraguemo jgoriuni ¢pyukiii AND, OR, NOT (ta6ia. 6.5).

Tabnruuysa 6.5
Jloriuni ¢pynrnii AND, OR, NOT
Ovhkuis Kinbkicmb Peavnmmam lMpuknad
yHKY apaymeHmis Y 3anucy yHKyii
. ® True, sKWoO BCi Ti aprymeH-
Big 1 no 255, .
AND(noriu1; yCi, KpiM . ;:\;‘;2*0;‘; 3?:3:‘?2“% AND(A1>2;B1>10;
[noriv2];...) nepLuoro, » FKIL A B1<20;C1=5)
) . apryMeHT Mae 3HayeHHs
HeobOB I3KOBI False
. ® True, AKkwWoO xo4a 6 oawH
Big 1 go 255, ’ .
OR(noriuf; yCi, KpiM zﬂam"e"?”“‘a Mag 3HateH- | or(A1>2;B1>10;
[noriu2];...) nepLuoro, ’ . B1<20;C1=5)
HEOBOB S3KOB ® False, aKWo BCi aprymeH-
TN MatoTb 3Ha4yeHHs False
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ITpodosicenns mabauui 6.5

. Kinbkicmb Mpuknad
DyHKUYiA . Pe3ynbmam
apa2ymMmeHmis 3anucy yHKYii
True, SKWO aprymeHT mae
NOT(noriuHe) 1 3ravenHs False; NOT(F1>25)
False, ko aprymeHT mae
3HayeHHs True

3eepmaemo ysazy, pesyabratu HaBeieHmx GyHKIiT B Excel s6ira-
IOThCA 3 pes3yJabTaTaMM aHaJOTIYHMX JOTIUHWX OIepaliii KOoH IOHKIIII,
nu3’I0HKII, 3amepeueHHs, SKi OyIu posrasauyTi B m. 4.5.

Jloriuni ¢yurmii AND, OR, NOT mafiuacriiiie BUKOPUCTOBYIOTH IJIs
3anmCcy CKJIQAHUX JIOTIUHUX BUpas3iB AK aprymeHT GyHKIil IF.

Hampurnaan, y dysknii IF He MolkHa 3amucyBaTH NTOABIHY HepiB-
Hicth. Tomy samicTh moaBitimoi HepiBHOcTi 10<A3<20 moTpi6HO BUKO-
pucroByBatu Joriunuii Bupad AND(A3>10;A3<20). AbGo, HampukjIanm,
(QYHKIIIIO 3a7aHO TaK:

- {2x—5, AKIo x < —2 abo x > 10,

(QVHKIIIA He BU3HaAUeHa 3a iHIMMX 3HAYEeHb X.

SAKIo, TpUIycTHMO, 3HAUEHHSA X MicTUThCA y KJaituHIl A3, To (op-

MyJy i o0UuCIeHHSA 3HaUeHHA QYHKIII y 3aIUCYIOTH TaK:
=IF(OR(A3<—-2;A3>10);2*A3—5;" pyukuia He Bu3HAYeHA )

Y noriumii @ymxmii IF moxke Oytm mo 7 piBuiB BKJIameHocti. To0-
TOo apyruii i Tperiii aprymenTu GyHKIII IF MOXyTh MicTUTH BKJAaJeHi
apudmernuHi omeparii Ta pyukIii, y romy uucai # ¢pyskiio IF. Haopu-
KJaj, IJIs o0UMCJIeHHs 3HAaUeHHSA 3a HaBeeHOI0 0JIOK-cxeMoio (Maj. 6.22)
CJi BUKOPUCTATHU TaKy (PYHKIIiIO:

=IF(A1<0;—B1/A1; IF(A1>0;B1/A1;" Tinennsa wemosxause!")).

y
3Ha4veHHs —B1/A1

v Y

3HaueHHst B1/A1 Ainexna
HemoxnuBe!

Y

Man. 6.22. bnok-cxema ans ob4mncneHb




AAS TUX, XTO XO4Ye 3HATU BiAbLue
MaTtemaTuyHi 1 cTaTUCTUYHI thbyHKLUii 3 ymMoBamMu

Excel mae dyHKLii, aKki 064MCnIOTL CyMy, cepegHe apudMeETUYHE, KiNbKiCTb He BCiX
3HaYeHb 3 gianas3oHiB KMITUHOK, a N1LLE TUX, sKi 3a40BOSbHATL NeBHii ymoBi, — SUMIF,
AVERAGEIF, COUNTIF.

HaBegemo npuknag BWKOPUCTaHHS UMX OYHKUiIA. Hexam y kniTMHKax dianasoHy
A1:A22 po3MiLLEHO KiNbKOCTI AeTanen, siki BUrOTOBMB POBITHMK 3a KOXHUIA 3 22 po-
Gounx OHiB Micsius. Moro wopeHHa HopMa 36epiraeTbes y knituHui C1 i, Hanpuknag,
JopiBHOe 15. 3a yMOBOK KOHTPaKTYy, SKWO POBITHUK MEPEBUKOHYE LIOAEHHY HOPMY,
TO 3a Ui getani BiH ogepxye godartkoBy BuHaropogy. LLlo6 obumcnuTu, 3a ckinbku ge-
Tanen poOiTHWKY NOTPIGHO 3annaTtuTu BMHAropody, Cnig CKopucTatucs yHKLUieE
SUMIF: SUMIF(A1:A22;">15").

w_, Mpautoemo 3 koMmm’ioTepom

m 3aBmaHHsa Ta aJTOPUTMH iX BUKOHAHHS BU 3MOKeTe 3Hal-
TU 3a agpecoio https://cuttly/le2¢JQbd abo QR-rKomoM.

HarnBoxAuMBiLLE B LLbOMY MYHKTI

c Tabnuunnii npouecop Excel mae 6ibnioteky BOyaoBaHUX gyHKLIN, 4O SKOI BXOOUTb
noHag 500 pisHOMaHITHUX DYHKUIN. YCi BOHU ANg 3py4HOCTiI po3nogifeHi Ha kaTeropii: Ma-
meMamuy4Hi, cmamucmuyHi, meKkcmosi, 5ioeiyHi, hiHaHCO8i Ta iHLLI.

®yHkuis B Excel mae iM’a, aprymeHTH i 3Ha4yeHHs. [ig vyac 3anucy dyHKuii y dop-
Myri cnoyaTky BKasyeTbeCs 1i iM’A, a NOTIM y AyXKKax apryMeHTWU, PO3AifneHi Kpankow 3 Ko-
Mot0. KinbKicTb aprymeHTiB (yHKLiT Ta X TMN 3anexaTb Big KOHKPETHOI (PyHKLi, Lie MOXYyTb
Oyt 4ncna, TekcT (horo NoTpibHO GpaTu B MOABINHI Nanku), NOCUMNAHHA Ha KMiTUHKK Ta
JianasoHun, MatemaTuyHi Ta NOriyYHi BUpasu, iHWi yHKuii. Pedynstat ogHiel dyHKUiT MOXHa
BMKOPUCTATU SK apryMeHT iHLWOT dyHKUii. Taki QyHKLii Ha3nBalTb BKINageHUMM.

YcTtaButn pyHKLi0 y hopmyny MOXHa Kinlbkoma cnocobamu:

BUKOHaBWY Popmynu = Bi6niomeka ¢pyHkyil = Bcmasumu ¢pyHKuito abo Bu-
6pasLun kHonky BeTtaBneHHa dyHKuUii niBopyd y Pagky cdopmyn;

BiAKpuBLUM cnncok kHomnku Cyma y rpyni PeaaryBaHHsa Bknagkyn OCHOBHe;

yBiBWM iM’'A PyHKUIT Ta T aprymeHTn 6e3nocepeaHbo 3 KnaeiaTypu y KNiTMHKY abo
B Papok copmyn.

MatemaTtuyHi Ta CTaTUCTUYHI OYHKUiT MpM3HaYeHo Ansi aBToMaTtum3auii pyTUHHMX 06-
4YncneHb, iX BUMKOPWUCTAHHA NiABULLYE TOYHICTb OOYMCNEeHb i Aae 3Mory edeKTUBHILEe
aHanisyBatn Benuki obcarn gaHux. MNMpuknagn matemMaTudHMX YHKUIA: Mogynb yYucna
ABS, apudmeTnyHuin kBagpaTHUIA KopiHb i3 uncna SQRT, nigHeceHHs uncna go cTeneHs
POWER, cyma uucen SUM. lNpuknagn ctatMcTU4HMX OYHKUiA: cepeqHe apudmeTndHe
AVERAGE, makcumansHe yncno MAX, miHimaneHe ymucno MIN, kinbkictb ymcen COUNT.

o noriuHux cyHkuin B Excel Hanexatb dyHkuii IF, AND, OR, NOT Ta iHwi. Ix Bu-
KOPUCTOBYIOTb Y dhopMynax TOAi, Konu TabnuyHuiA NpoLecop MOBUHEH BUKOHYBaTW Pi3Hi
onepaLdii 3anexHo Bif iCTMHHOCTI abo XMBHOCTI NEBHOrO NOMYHOro BUpaay.

3aranbHui BUrNa4 norivHoi dyHkuii IF:

IF(noriyHui_Bupas;3Ha4YeHHA_AKLWO_iCTUHA;3HA4YEeHHSA_AKLO_XMUOHICTb).

3HayeHHs uiei QyHKUii BU3HA4YaeTbCA Tak caMo, SK i BUKOHaHHS KOMaHau posrany-
XKEHHS y nporpamMyBaHHi.

&= Aamnte BIANOBIAi HO 3AMUTAHHS

-

<L 1. Yum xapakTepusymThbcad QYHKIII B TabauurHomy mpoiecopi Excel?
HaseniTh KinbKa IpUKJIAIIB.
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§ 6.2. MATEMATUYHI, CTAOTUCTUYHI TA AOTIYHI PYHKLT

2. fIxi Bu sHaere xareropii @yukiiii B8 Excel? HaBenits Kinbka mpu-
KJIaIiB.

3. IlTo Take soziyni gupasu ta Qyukruyii B Excel? dxux sHaueHb BOHU
MOJKYTH HabyBaTu?

4. fIx BusHauaeThbCcsa 3HAUEeHHSA JoTiuHOI QyHKIii IF?

5. fIk BusHauaeThCsa 3HaueHH: Joriunmx ¢pyukrmiit AND, OR, NOT?

6. Illo Taxe sraadenicmv QYHKYiil? SIK 00UYUCTIOETHCS BSHAUEHHA
dyurmii 3 BKIageHHAM?

&* O6roBopiThb i 3p06ITb BUCHOBKMU

W 1. fAxi Tunm gaHWX MOMKYTH MaTu aprymeHTu GyHKIiH? IloscHiTE 11e
Ha IPUKJIaLax.

2. IlepernsiubTe cnucok GYHKIH y tabaumunomy imporecopi Excel
i BHAWAITHL QYHKIIII, Y AKUX HeMae apryMeHTiB. fIKke ix mpusHauenHa? K
mi GyHKIII 3anucyoTs?

3. IleperasiubTe HMigAPyYHUK 3 ajarebpu Ta BuOEpPiTh, AKi GyHKIII Tam
POBIIAHYTO Ta AKi 3aJadi MOKHA PO3B’dA3aTH B TaOJIMUYHOMY IIPOIlECcOpi
Excel. 3amnpomnonyiite KiibKa IPUKJIALIB.

4. Bu mpoBoAMIM ONUTYBaHHS YYHIiB / YUEHWIIb BAIlOi IITKOJHU IIOJO
IOTPUMAHHA HUMHU IPAaBUJIBHOTO PO3MOPAIKY OHA, Ae OyaM MUTAHHSA IIPO
BiK pEeCIIOHJEHTIiB / PECIOHIEHTOK, iX CTaTh, KJiaCc HaBUAHHA, KiJbKiCTb
KaJiopifi cIoKMBaHHA Ha JeHb, TPUBAJIICTb HiUHOTO CHY, ()isuuHi HaBaH-
TAXKEHHsA MPOTAroM AHsA. 3ampomonyiirte ¢yHKIil Excel, axki Bu moxxere
BUKOPHUCTATHU IJIs aHAJiI3y OTPUMAaHUX MaHUX B €JIEKTPOHHUX TaOJUITAX.

*. BUKOHOMNTE 30BACHHS

¥ 1. Bigkpuiite Tabauunnuii npomecop Excel. CtBopitTh Tabaumio g1d 00-
YUCJEHHS MOBXKUH JiaroHajiedl 5 NPAMOKYTHUKIB 3a HaHMMU JOBKUHAMU
iX cropiH. 3HaUeHHA MOBKHUH CTOPiH BU3HAUTE BUNAJKOBUMU 3HAUEHH-
MU B miamasoHi Bim 5 mo 25. YcraHOBiTHL (popMaT pesysbTaTiB oO0UMCIIEH-
HS 3 ABOMAa OECATKOBUMHU pPO3pAgaMu. 30epekiTh KHUTY Yy Balllifl IIamii
y daiiai 3 imenem 3aBmaHHa 6.2.1.

2. BigkpuiiTe BKasaHUU yuuTejaeM / YUHUTeJIbKOMO (haiin (Hampukrjaan,
Posgin 6\Ilyukr 6.2\3pasok 6.2.2.xlsx). Ha apxymii Apkyml HaBemeHO
TabJIUITI0 0YOK, HAOpPAaHUX KOYKHUM 3 YYaCHMKIiB 3MaraHb 3 I’ sSTUOOpPCTBA
B KOJKHOMY BUAi 3Maratb. JlomaiiTe mo Tabauii GopmMyau Iasa o0UUCIeHHS
CyMU OYOK i MaKCHMaJIbHOI KiJIbKOCTi OUOK, HAOPAHUX KOMKHUM 3 YUaCHU-
KiB, a TaKOK cepelHBOI KiJIbKOCTi OUOK, HaOpaHUX YUaCHUKAMU B KOYKHO-
My BuAi 3MaraHb. CepemHio KiJbKiCTh OYOK OKPYIJIITH M0 IIiJINX, YCTAHO-
BUBINY BiATIOBigHUIT popMaT KJIITMHOK. 30eperkiTh KHUTY Yy BaIlliil mamii
y (aiiai 3 imenem 3aBmaHHA 6.2.2.

3. ¥V ruitunaIi A5 Mmicturhea uucio 10, y Kiaituaii B5 — uwncio -7,
a y xaitunmi C5 — yucao (. BusHaure Ta 3a0UMIITL ¥ 30IITUT 3HAUEHHS Ha-
BeeHUX JIOTIiuHUX (PYHKITil:

a) AND(A5>5;A5<20);

6) OR(C5<10;C5>=20);

B) OR(C5<10;A5>20);

r) AND(A5>-2;B5>0);

1) NOT(B5<20);

D
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e) AND(OR(B5>5;B5<—5);NOT(B5<>10));

%) OR(AND(A5>2;A5<=10);B5<0);

u) NOT(AND(A5<100;C5=0)).

4. BigxpuiiTe BKasaHUN yduTesieM / YUUTEIbKOIO (aiig (HampuKIazm,
Posgin 6\IIyakr 6.2\3paszor 6.2.4.xlsx). Ha apxymi Apkyml HaBeme-
HO KimbKocTi meraseii, 3pobJIeHHUX KOMKHUM 3 POOITHMKIB MPOTATOM IHSA.
Y waituami Al mictuThea menHa mopMma. [omaiiTe mo Tabuauili dopMmyJiu
IJis BUBHAUEHHS, BUKOHAB KOKHUU 3 POOITHUKIB HOpMY um Hi. PesyiabTar
nopatite y Buraani True — False. 36epe:kits kuHuUry y Barriii namii y daii-
Jai 3 imenem 3aBmaHHA 6.2.4.

5. BigxpuiiTe BKasaHUU yuuTesieM / YUUTEJAbKOIO (Qaiia (HAIpukJIam,
Posain 6\IIynkr 6.2\3paszok 6.2.5.xlsx). Ha apkymi Apkyml HaBege-
HO pPe3yJabTaTH BUCTYIIIB YYaCHUKIB / yUACHUIb OJIIMIIiafu y KOMKHOMY
3 IBOX TypiB. 3a ymoBaMu HpoBeleHHs ojimmianu, Hdumiaomom I cryme-
HS HarOPOIKYIOTHCA YUaCHUKU, IO Habpaau He MeHIIe Hik 85 % ouokK,
Junmomom Il crymeHa — yyacHUKU, IO HaOpaJju He MeHIIe Hixk 75 %,
ajse menrmie Bixg 85 % ouok, JAunaomom III crymensa — yyacHUKH, IO Ha-
Oopasu He MmeHIe Hixk 50 %, ame meHmie Bix 75 % o4oK, yci iHIri omepxy-
orh unmiaom ydyacHuka / yuacHumi. lomaiitTe mo Tabauii gopmynm s
BU3HAUYEHHS, AKui Jlumjgom Oyae BpPydYeHO KOMKHOMY / KOMKHifl 3 yuac-
HUKIB / yyacHUIIb. 30epekiTh KHUTY y Ballliii mamii y (aiai 3 imeHem
3aBmaHHg 6.2.5.

{ 6. BigkpuiiTe BKazaHWil yuyuTeseM / YyUUTENbKOI (ailn (HanpukrJIam,
f}- ) Posmin 6\IlyakT 6.2\3paszok 6.2.6.xlsx). Ha apkymri Apkyml HaBeme-
HO TabauITIo 3HAUEeHDb 3MiHHOI x. [lomaiiTe mo Tadbauili popMyau AJS BU3HA-
YeHHA BiJNIOBiAHUX 3HaueHb QYHKIII y:

2x -5, akio x < -2 abo x > 10,
y=493x+1, amo 2 < x < 3,
5 —4x3 3a iHIIUX 3HAYeHb X.

30epekiTh KHUTY Y Baliii namnii y ¢aiiiai 3 imenem 3aBmanua 6.2.6.

7. CKIamiTh eJIeKTPOHHY TaOJMIf0, 3a SAKOI BU3HAUTE, SAKiI yMOBU
f}-'_) BKJIaAy B O0aHK BUTiAHiNI KiaieHTy: 9 % piuHMX 3 HapaXyBaHHSAM Bif-
coTKiB momicssuno uum 10 % piuHMX 3 HapaxyBaHHSM BiICOTKiB KOXXHOTO
niBpiuusg. 30epe:xkiTh KHUTY y Ballliii manmi y ¢aiiai 3 iMmeHeM 3aBoaH-
Ha 6.2.7.

8. CriamiTh eJeKTPOHHY TAOJUINIO0 /s BU3HAUEHHS KOPEHIiB KBaapar-
;«}-’) HOIO PiBHSAHHS, 3HAUEHHA Koe(iIlieHTiB 00UMCIiThL K BUIAAKOBL Iiji
ypcjaa B giamasoHi Bim —5 mo 5. 30epe:xiTh KHUTY y Balmii mamii y daiiai
3 imeHeMm 3aBmaHHA 6.2.8.

¢ 9. 3HaigiTey B iHTepHeTi maHi mpo KigbKicTh HacesmenHa B 10 kpaimax
ﬁ-’_) €Bponu. CKJIamiTh €JIeKTPOHHY TaOJUII0 i BU3HAUTE Miclle KOMKHOIL
i3 MUX KpaiH 3a KiJIbKiCTIO HaceJeHHd B IX 3arajlbHOMY CIIUCKY, BUKODIC-
rasinu pyaKii;o RANK. 36epexiTs KHuUry y Balmiii mammi y ¢aiai 3 ime-
HeM 3aBgaHHA 6.2.9. [Topada: 06 QYHKIIiA MaJjia IPaBUJIbHI pesybTaTu
IJis BCix KpaiH, moTpiOHO miamasoH, Yy SKOMY BU3HAUAETHCA PEHTHHT, 3PO-
O0uTH; 3 abCOJTIOTHOIO ajpecallieio.
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§ 6.3. YNOpSAKYBAHHS TA PIABTPYBAHHS ACHUX Y TABAMYHOMY npouecopi

% 10. BuxopucroByroumu [aHi 3 iHTepHeTy, CKJAAiTh €JIeKTPOHHY Tal-
Wiy U0 A7d BU3HAUEHHA iHAEKCY MacH Tijla JIOJWHHU Ta MOPiBHAHHA ii
3 HopMoMo. [lepeBipTe BUKOHaHHA 00UMCIeHb A cebe, a BAOMa — JIJIA dJie-
HiB Bamoi poguHu. 36epekiTh KHUTY y Balmiii mamii y ¢aiai 3 imenHem
3apmaHaa 6.2.10.

) 11. Bigomi maTu Hapom:KeHHs II’ATHU BallluxX ApysiB. Busmaure, y SKuit
IeHb TU}KHSA BOHU HAPOAWJINCA Ta y AKUN NeHb TUXKHS CBATKYBaTH-
MYTb CBili IeHb HapPOI:KeHHs IbOoro poKy. CamMocTiiiHO 3HAUMITHL BiAImoBiz-
Hi QyHKIiI B mepesiky BOymoBamux (GyHKIIN y Kareropii /lara Ta 4ac.
30epe:kiTh KHUTY Yy Ballliil mamiii y ¢gaiiai 3 imenem 3aBmanHa 6.2.11.

L2  TpaktmyHa po6oTta N2 8.
¢’ «BUKOPUCTAHHSA QYHKLIN Y TABGAMYHOMY npoLecopi»

YBara! I1i0 yac po6omu 3 Komn’romepom dompumyiimecs sumoz be3ne-
KU JeummeodisibHoCmi ma cCaHimapHo-2i2iEeHIYHUX HOPM.

1. BiaxpwuiiTe BKasaHuii yumrejgeM ,/ YUYHUTEIbKOIO (aiin (HAIpUKJIAMI,
Pozgin 6\Ilyskr 6.2\nmpakTuuna 8.xlsx).

2. Ha aprymi Apkyml HaBemeHo TaOJUITI0 HOKA3HUKIB JiUYMJIbHUKA
eJIeKTPoeHeprii 3a KOMKHUU MiCAIlb MUHYJOTO POKY. ¥ KiitmHIi Al
posmimeno Bapricts I kBm * 200. HomatiTe mo Tabauiii GopMyau s
00UMCJIeHHA IITOMICAYHOI IIJIaTH 3a eJIeKTPOeHeprilo, 3arajbHOI ILIaTHh
3a piK, cepemHixX IMOMiCAYHUX BUTPAT eJeKTPOeHeprii.

3. Ha aprymi Apkym2 HaBefeHO IIPidBUINA YUYHIB / YUEHHIb KJAcCy Ta
ix gpict. Homaiite mo tabuuii Gopmyau AJid BUSHAUEHHA PEUTHHTY
VUYHIB / yUYeHHIb y KJaci 3a cmaJaHHAM 3POCTY Ta BU3HAUEHHA AJId
KOJKHOTO / KOMKHOI yuHSA / YUeHUIli, HUKUYe Uy BHUIle #oro / ii spict
BiJ cepegHBOTO 3HAUEHHS.

4. Ha apxymi Apkym3 moOyayiiTe TabIUII0 3HAYEHDL QYHKINL y = +/x + 9 + x2
Ha Bigpisry [-3; 3].

5. 36epe:xiTh KHUTY y Balllii mamii y ¢aiiiai 3 imenem mpaxktuuna 8.x1sx.

i [oTyeMOChb AO BMBYEHHSI HOBOTO MATEPIAAY

1. fIx BimcopryBaTu eleMeHTU CHUCKY B TEKCTOBOMY AOKYMEHTI?
2. Ak mBUAKO B TAOJIUIII B TEKCTOBOMY HOKYMEHTI 3HAWTU MOTPiOHMI
sanuc?

6.3. YNOPIAKYBAHH4 TA ®IABTPYBAHHS AAHUX Y TABAUYHOMY
MPOLIECOPI

Y ubOMy NYHKTi N”TUMETbLCA NpPo:
P yrnopsioKyBaHHSI AaHUX Y €NeKTPOHHIN Tabnuuj;
P> hinbTpyBaHHSA OaHUX Y EeMNeKTPOHHIN Tabnuui.

YNOPAAKYBAHHA AAHUX Y EAEKTPOHHIW TABAULL

Mpuraaaite

ik e lllo Take mabnuui kodie cumeorie? [ns 4Yoro ix BUKOPUCTOBYHOTL? Aki Tabnuui ko-

[iB CMMBOSIB BM 3HAETE? ® AKMM YMHOM 3LINCHIOETLCA COPTYBAHHA EMEMEHTIB CMUCKY
B TEKCTOBOMY NpOLIECOpi?



= HaHi B eJleKTPOHHIT TabIUII MOKHA BIOPALKOBYBaTHU (copmysamu) —
Ef 3MiHIOBATU HOPAMOK PO3TAIIyBaHHA AAHUX Yy PAIKaxXx ab0 CTOBMIAX 3a ix
& 3HAYEHHAMI.
= ¥V rabimuHOMY IIPOIlecopi MOKHA BUKOHYBAaTH COPTYBAaHHS 3a 3POCTaH-
6 HaAIM abo 3a cmamaHHaM. [lami pisHmx TuUOiB y TabauIli BIOPATKOBYIOTHCS
3a pisHMMU IIPaBUIAMU.
B Excel copryBaHHA 3a 3pOCTaHHAM Bi0yBaeThcA 3a TaKUMU IIPaBU-
JaMmu:
© ypcja yOOPANKOBYIOTHCA BijJi HAWMEHIIIOTO 3HAUEHHS A0 HabijbIroro,
TOOTO TaK, K BOHU PO3MIIIIYIOTHCA HaA UNCJIOBIA mpaMiii;
® JaTu YHOOPAAKOBYIOTBCS Bifi cTapirmoi mo HOBiimoi, To6TO y XPOHOJIO-
rivHi#l mocJaigoBHOCTI;
® TEeKCTHU BIOPAAKOBYIOTHCS B ajl()aBiTHOMY MOPAIKY, B IIOPAAKY PO3Mi-
II[eHHs CUMBOJIB TeKCTy B KomoBiit Tabsuiii Unicode; To6TO Tak, AK
e BimOyBaeTbCs Y CIOBHUKAX;
® CIIOYATKY POS3TAIlOBYIOTHCS MAaJIi JIiTepu, MOTIiM BeJUKi JiTepwu;
® CcHOouyaTKy pPO3TalllOBYIOTHCS TEKCTU, HANNCAHI JAaTUHUIEI0, IIOTIiM —
KUPUIUIEIO;
o joriune 3HaueHHA FALSE poswmimtyersca nepen 3HaueHHAM TRUE;
® TIIOPOXKHI KJIITHMHKHN PO3TAIlIOBYIOTHCS OCTAHHIMU;
® AKIIO Y CTOBHIL TAOJIHUII MiCcTATHCA MaHI PiBsHMX THUIIIB, TO IIicasa cop-

TYBaHHS BOHM OyIyTh PO3MIIITyBaTHUCA B TaKOMY HOPAAKY: UHCJOBI,
mata / 4ac, TEKCTOBi, JoriumHi.
Ilix yac copTyBaHHA 3a CHaJaHHAM IIOPANOK PO3TaIllyBaHHA Oyne 3BO-

poruuii. IIpukiagu pos3mMileHHsA 3HAYEHb Pi3HUX THUIIB IIiCJIS COPTYBAHHS
3a 3POCTAHHAM i 3a CIIaflaHHAM HaBeJeHO Ha MaJTIOHKY 6.23.

YeeneHi gaHi Trn paHux Cg:nry;::::h:a Tun gaHux Cog;:::::::a Tun gaHux
09.03,1964|0aTa -23|Yucnosi TRUE Norivni i
TetaHa Teucrosi 10%|Yucnosi FALSE Noriyudi |
FALSE NorivHi 0,78 Ymcnoei TetaHa TekcTosi |
134 |Ywmcnaoai 134|Ywmcnosi Nwogruna TeukcTogi |
Victor TekcToBi 09.03.1964|daTa Victor TekcToBi |
06.07.1985|0ara | 06.07.1985|0ara Oleg Teuncrosi |
10%|Yvcnosi |Oleg TeucTosi 06.07.1985 | faTa |
Oleg Tewcrosi |Victor Teuctosi 09.03.1964 | 0ara |
| Nwogmuna TexcTosi 134|Yucnoei |
0,78 |Yucnosi |TetsHa Teucrosi 0,78 |Yvcnosi |
TRUE forivki . FALSE JNlorivHi 10% |Ymncnosi
-23|4ucnosi ~ TRUE Noriuni -23|Yncnosi
Mogmuna ___ |Texctosi I I = = L |

Man. 6.23. MNMpuknagn copTyBaHHS AaHNX

1106 MmIBUAKO BUKOHATHU COPTYBAaHHA HAHUX B OMHOMY 3i CTOBHIIIB Tab-

JINIIi, TOTPi6HO:

1.
2.
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BupginnTy BigmoBigHUNA CTOBIEIb.
Burkonatu Ocroéne = Pedazysanna = Copmyeamu i ¢ginvmpyea-

mu 4¥ v = Copmyeanns 6id Haimenuozo 0 Haibinbuwozo 4l abo



Copmyeanua 6i0 Halibinbwo0zo 00 HALMEHULOZO f._,"l (maxn. 6.24).

§ 6.3. YNOpSAKYBAHHS TA PIABTPYBAHHS ACHUX Y TABAMYHOMY npouecopi

Y pesyabrari mmx Aill gaHi y CTOBHI[L 3MiHSTH CBOE PO3TAIIYBAHHS
BiAOBiAHO MO BUOPAHOTO IMOPAIKY.

3eepmaemo sawy ysazy! HasBa ko-
mauau CopryBaHHA Big HaWMEHIIIOTO
o Haioigbmoro i CopryBaHHA Bix Haui-
0iJIPIIOr0 X0 HAMMEHIIOr0 ABTOMATHUY-
HO 3MiHIOETBCA 3aJIE}KHO Bif TUIy na-
HUX Y IEepIIUX KJITMHKax BUAIJIEHOTO
nIiamasoHy, siKi moTpiOHO BijcopTyBaTU:

® nna texkcroBux paHux — Coprty-
BauHa Bim A mo S ta CopryBaHHS
Big A mo A;

® gmaa patr i wacy — CopTyBaHHA Bin
HalicTapuroro A0 HAWMOJOIIIOT0 Ta
CopryBaHHA Big HAWMOJOIIIOTO IO
HaWCTapIIOTO.
SAKImo mig yac copTyBaHHA BUALIUTU
IiamasoH KJIITHMHOK Yy KiJIbKOX CTOBHISAX, TO 3HAUEHHS B IIEPIIIOMY CTOBIHITL
IIbOTO JianasoHy OyAyTh YIIOPAAKOBaHiI y BUOpAHOMY MOPAAKY, a JaHi B iH-
X CTOBIIIAX OYAYyTH IIepeMillleHi pa3oM 3 BiAMOBiTHUM PSATKOM.
SIKITI0 BUKOHYBATH COPTYBaHHA B TaOJUI[l 3 KiJbKOMAa CTOBIIIISMH,
BUIIINBINN JaHi TiJIbBKM B OJZHOMY CTOBIII, BigKpuBaeTbcs BikzHO Ilo-
nmepemasKeHHs COPTyBaHHA (MaJy. 6.25), y AKOMY HIPONOHYETHCA BUOPATHU:
POSINIUPHUTY BUAIJIEHMHA Oialla30H KJITHMHOK Ha BCIO 3aIllOBHEHY OaHUMMU
Ta0MUII0 a00 COPTYBATU B MeEyKaX BUIiJICHHI.

Z~|sv~| [Bg

&~
& v

Pegary|

Man. 6.24. Cnnucok KomaHg, KHOMKK

'al CoprysaHHa Bia A go A

_§1 CopryeadHs Big A go A

BBCTDOK}SGHE‘ COPTYBAHHA..

? QineTp

CoptyBaTtu 1 dinbTpyBaTn

A B C D E F G
1 Mpizsuue Im's Anrefpa leometpia lHdopmaTtira Awrnificbxa Cyma |
2 |Bypyas Anapiia 9 ] ] 7 34
3 |bypak Ceprin NonepeimeHHA oo 31
4 |KanuHa Kdnia 35
5 |Kpy4uHa MeTpo Nporpawa Microsoft Evcel sunanna Aaxi 33 Mexanis sunizenol ofinactl. Muwe srainesi 35
A Ilc:nl_-lylc- Oinaucin Aani By ae BlAcopToBaHD, 18
7 |Neauyk Onexcii | Moxamsi aii: 33
8 nE'[pEHHD Katepuua o lgarma‘tluu HO p‘n}u;uu‘pum. BidineH ki ﬂiana"‘pé.-ilé 33
9 [MNponga leam 3 36
_/ COPTYEATH 8 Mexax yKa3aHor engieeHHs
10 |CreusHKo |BaH 31
11 | Typres Ceprii | 30
yRoman s CopTysanna Cracysatn B 1
12 |WredH Lnng 40
13 |WTeiid |Ipuna 9 9 10 I 9 B a7

Man. 6.25. BikHo lNMonepepeHHA COPTYBaHHA

CopryBanHsa y BUILJIEHOMY Jianas3oHi MOKHAa 3iMiCHIOBATH i 3a 3Ha-
YeHHSAMHU B KiJbKOX cTOBOIAX (MaJ. 6.26). Ile BimOyBaeThbcsa Tak:
® CIoYaTKy PAAKHU IIePeCTaBJIAIOTHCS 3a 3HAUCHHSIMU B IIePIIOMY 3 yKa-

3aHUX CTOBIIIIiB;

® T1OoTiM COpPTYBaHHA B KOXKHOMY HACTYITHOMY 3 BUOPaHUX CTOBIIIIiB Bif-
OyBAaEeThCs JUIIE AJA TUX PAOKIB, Y AKUX 3HAYEHHS B YCiX moIepemHix
YKa3aHUX [IJs COPTYBaHHSA CTOBIILAX 30iraroTbCd.

&
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KoxxHuU#l 3 yKazaHuUX IJisi COPTYBAHHSA CTOBIIIIIB HA3UBAETHCS PiGHEM

COpMYBAHHAL.

11106 BimcopTyBaTu maHi y BUAiJIEHOMY Jiala3oHi KJIITHHOK 3a 3HAUYEH-

HSMHU B KiJIbKOX CTOBIIAX, IIOTPiOHO:

1.

2.
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Buginutu nmorpibHuiT miamasoH KJIITHHOK (0akaHo, IMOO OO HBO-
ro YBIiHWIIIM 3arojIOBKU CTOBIIIIIB, ajie 40 HLOTO He MOBUHHI BXOIUTU
00’emHaHI KIITUHKHN).

Bukonaru Ocnoene = Pedazyeanna = Copmyeamu il ¢pinempyeamu

ﬁ? v = Hacmpoweéane copmyeanns (a6o Jani = Copmyeanna

i ¢pinomp = Copmyeamu).

A 5

5 L o £ £ [
Mpineaye | lma'n Anredaa Teamerpln lsfopeanana | Awioifcuea Cynta

: |Hanana o 4 i 108 10 35
3 |irefi Iprnia 4 = 10 g 2
: |Crewems inaw ] 11 s 8 51
5 | oy Nerps 10 10 ! 1 £l
o [Nesu A il 5 S g a3
7 |Npoiss laan ] 10 11 8 36
R lans | B 3 a Lol
5 |Bgman Arnpi ] ] 5 7 £
in | Neguys Cnexciin 7 L] L ] a 35
+ | merpeving Hatepuba 7 B3 5 3 33
Tigwesnn Cepria 7 5 5 1 =0
=L Cepnid B B T B 31l

=i T Jdoaamw piEati . BHRANHTH piBess [BLoni HOBATH DiBEHE 5 NapameTpe.. ' Jawi 3 3aronoaKann
g Croanets LopTyEaHHa 33 'EOPG,'.OK

CopTysaT 33 | Mpizakwe BHAMEHER RAITHHOK g BinAnoA

Motine 32 s > FeaueusR EATHHOK BiaAach

4
=5 | Motist 35 Cyma < | | 3uaveusn KaiTHHOE < | Bia HARBINELOrD IHAUSHHA AC -
A
7|

=14 Cracypatu

Man. 6.26. EnekTpoHHa Tabnuusa Ta BikHo CopTyBaHHS

YcramoButu a6o smimumTu y BikHI CopTyBaHHA 3HaueHHS ITapaMer-
piB copryBamHs: y cuuckKy mojs CroBmers BMOpaTu 3arojOBOK IIep-
IIIOTO CTOBIIIS, 3a 3HAUEHHAMU B AKOMY IIOTPiOHO BimcopTyBaTu mami
y cToBIIli, y cuuckKy mnoJyis CopTyBaHHA 3a — 3HAYCHHS KJAIMUHOK,
a y cruucky mouas Ilopsamok — Buja copryBaHHA (MaJu. 6.26). 3BepHITH
yBary B Tabuuili Ha omHOG(GaAMIiJIBLITiB.

3a moTpebu COpPTYBAaHHS 3a S3HAYEHHSIMMU IiHIIIOTO CTOBIIA Bubpa-
T KHONKY JlomaTu piBeHb i BCTAHOBUTU YMOBU COPTYBAHHSA 34 ITUM
CTOBIIIIEM, BUOpaBIu B moaax panka IloriM 3a sHaueHHsS MOTPiOHUX
mapaMeTpiB COPTyBaHHA.

3a moTpeOM IOBTOPUTU IOHEePeNHIiN KPOK KiabKa pasiB aasa iHIIuX
CTOBIIILiB, 3a AKUMMU CJiJ] TPOBECTU COPTYBAHHAI.

Ao y BumiseHni gianasoH YBIiHIIIOB PAMOK 3aroJiOBKa 3 IiAIIMCaMM
CTOBIIIIiB, a IMO3HauUKa mpanopiid /JaHi 3 3aro1oBkamMu He BCTAHOBJIEHA,
mOoTPiObHO BecTaHOBUTHU ii (TOAI PAMOK 3aroJioBKa He OyJe BpaxXOBYBATU-
cs Mig yac cCOPTYBAHHS i 3aJIMIINTHCS Ha CBOEMY MiCIIi).

Bubpatu kaHonky OK.
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§ 6.3. YNopsAKYBAHHS TQ QIABTPYBOHHS AQHUX Y TABGAUMYHOMY MpoLecopi

Ilosicaummo Take copTyBaHHS Ha KOHKpeTHOMY mnpukJjani. Ha mamioH-
Ky 6.26 HaBemeHO NpHUKJAL HeBiZcopToOBAaHOI TaOMUIli PIYHUX OI[IHOK
VUHIB / YyUEHUIlb, a Ha MAJIOHKY 6.27 I1f0 camMy TabJIUIlI0 BiZICOPTOBAHO 3a
3HAUeHHAMHU y TPhox croBmiax: IlpisBume (Big A mo ), Ima (Big A mo
§1), Cyma (Bix Ha#6ibIIIOTO 3HAYEHHS [0 HAWMEHIIIOTO).

A
A

A

C

B

E

AHMAIACLRa

1 Mpizenue Im's AnreGpa leomeTpina IHpopmaTra Cyma
2 |Bypuax AHApIA 3 9 g 7 34
3 |Bypuak Ceprii 3 g 7 g 31
& Kanwua iz 5 11 10 10 35
5 KpydwHa Metpo 10 10 4 11 35
6 |flesuyx Qnexcii 7 9 9 9 33
7 Nesuyr Onexcin 7 S g S 33
8 |MetpeHko Hartepuua 7 8 9 El 33
9 |[Mpohga EEL 6 10 11 8 36
LO |CTeLeHKO lgaH 9 11 2 2 31
L1 | Typeeswuy Cepria 7 5 6 11 30
12 | LWiredin lana £l g El El 40
L3 |LUiTeiH IpMHa 9 g 10 9 37

Man. 6.27. EnekTpoHHa Tabnuus, BigCOpTOBaHa 3a yMOBaMMU,
HaBedEeHNMU Ha MarntoHKy 6.26

IIpomec ymopankyBaHHs BimOyBaBcsa Tak. CIlouaTKy PAIKU IIepecTaB-
JSAIUCA TaK, 1100 y crosmili IIpisBuimie 3HauernHsa Oyau po3TaIllOBaHi B aJi-
daBitHomy mopaaky (Bim A mo f). Iloganbiiie copTyBaHHA BimOyBaJiocs
B)Ke 3a 3HAUEeHHAMHU y apyromy 3 ykasaHux cToBmIriB (IM’a). Ockinbku
TabJUIA MiCTUTH Tpu rpynu oxHodaminbiiB: Bypuak, Jlepuyk, IlTeitH, —
TOMY 3a APYT'UM CTOBIIIEM COPTYBAHHSA BimOyBaJiOCsS TiIBKHM B MeyKaxX KO-
HOI i3 IMUX Trpyn PAAKiB, MO KOKHIN OKpeMo. ¥ pesyabTaTi IILOTO KPO-
Ky COPTYBaHHS PAIKU IIePECTABUJIUCA TaK, 11106 iMeHa OyJiu posTaIioBaHi
B asdaBiTHOMY mopanky (Bigm A mo ).

CopryBaHHA 3a 3HAUEHHAMU Yy TpPeTboMy 3 Bubpanux croBmiliB (Cyma)
BimOyBaJsiocs TiIbKU B MeKax PANKIB, y AKUX Y IEPIINX 3 ABOX BUOpaHUX
cToBIIiB 30irynca sHaueHHd (JIeguyk Oaekciil). PAnku mepecTaBUINCH TaK,
1060 y croBmIii Cyma sHaueHHsA Oysiu BifcopToBaHi 3a crmaganuaMm (38 Ta 33).

AAS TNX, XTO XO4ye 3HATU BiAbLue

CoptyBatu AaHi B Tabnumui MOXXHa He TiflbkM 3a 3HaYeHHAMM Yy CTOBMLUAX, a M 3a 3Ha-
YeHHAMW B psakax. Ons 3MiHEHHSI pexuMy cOpTyBaHHS MOTPIOGHO y BikHi CoOpTyBaHHSA
Bubpatum kHornky lMapameTpwu, a noTiMm Yy BikHi BUOGpaTK BignoBigHUI nepemMukad. Tam
CaMO MOXKHa BM3HAYMTU, YN BpaxoByBaTW PEFICTP MiTep Mig Yac copTyBaHHS, TOHTO um
PO3PIi3HATY BEMNUWKI N Mani nitepu.

®IABTPYBAHHS AAHUX

Mpuraaaite
e lllo Take QinbmpysaHHA? [de Bam Tpannsanaca Taka gin? @ Akux 3Ha4yeHb MOXYTb
HabyBaTu noriyHi dyHkuii AND Ta OR 3anexHo Big 3Ha4yeHb apryMeHTiB?

Dirnempyeanna — e aBTOMAaTH30BaHUH Big0ip 3HaueHb y KIITHMHKaX
€JIEKTPOHHOI Ta0JMIIi, [0 BiAMOBiZal0Th MEBHUM yMOBaM.
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Ilicna BukoHaHHA (PiALTPYBaHHA B TAOJIMWIIL BiZoOpaskarOThLCSA JIUIIE Ti
PAOKU, JaHi B AKUX BiANOBiai0Th ymMmoBaM (pibTpyBaHHA. Yci iHII paAn-
KM — TUMYacOBO IPUXOBYIOTHCA.

YV Excel € gBa pexxumu GigbTPyBaHHS: IIPOCTUH Ta POIMINPEHUI
dinsTpU.

1106 ycTaHOBUTH pEKUM ITPOCTOTO (PiIbTPYBaHHA AAHUX, HOTPiOHO:

1. VYcramoBuUTH TaOJIUUYHUN KYypPCOP V AOBLIBHY KJIITHHKY 3alIOBHEHOI TaHU-

MU eJeKTPOHHOI TabyuIili abo BUIIINTH MOTPIiOHUN AiamasoH KJIITHHOK.
2. Buxonatu Ochoéne = Pedazysanna = Copmyeamu i ¢pinempysamu

’;7 v = Diavmp ¢ (abo Jani = Copmyeanns i ¢inbmpyeanuna =

= dDinvmp).
Ilicna BuUKOHAHHA IUX il 6ing mpaBoi MesKi 3aroJIoBKiB CTOBII-
ImiB yciei 3amoBHeHOI maHuMu TabJauIli ab0 BUAIJIEHOTO Aialla3oHy KJIiTH-

HOK 3’ABJATHCA KHOIKU |v| — BIIKPUTTA CHUCKY KOMaHZ (GiJbTpyBaHHA.

Y nmpomy crnucky (mMasi. 6.28) MicTaThCcA KOMaHAM COPTYBAaHHS Ta PiabTpy-
BaHHSA 3a 3HAUEHHAMU (YMCJIOBUMU, TEKCTOBUMHU abo iHINMWX TUITIB), a Ta-
KOYK 3a KOJILOPOM.

CopTyBakHA BIG HIAMBHILOID A0 HaWbusworo | X L ) W

A
A<
A

I ] c
+ | npisue -] || awesps/- |
4 |Eypusk J ARSI a Ao CopTyBannHa i Harbiapiuoro A0 HalMeHIIoNS
3 |Eypuas | Capris 8
t
A | Kamana iQnls 3 n 3
L OPTYBAHHA 38 KOJBDPOM >
o [Wpyseia Ine I S | LOPLY P

8 | Nepuys {mem-_i
: jonescil
|Hatepeia
1 Ba

10| Creussig L

L1 | Typ=esw JCaprift
L2 | Lumein |inan

L3 | Wi IL L
L2 PineTPKH YKcen ’

Ll
|

=i e

DineTPyEAHHA 28 KONLOPOM » | DinsTpyBaHHA 3a KOABOPOM KAITAHKN|

w (u

W] (Buainumm see)
It} 6
ﬁ': 7
, 8
Ldp
s L0

Man. 6.28. 3acTocyBaHHs inbTpa 3a 3Ha4YeHHAM Yy cToBmnui Anrebpa

Poarnsauemo nmesaki mpukaagy BUKOHAHHSA (iJbTPyBaHHS.

Haiiuacrimie BUKOHYIOTH ()iJIbTPYBaHHA 3a 3HAUEHHAMU B OTHOMY abo
KiJIBKOX CTOBIIIAX AaHUX. Hampukiaanm, moTpibHO 3a HaBeJeHOI Ha Ma-
JIOHKY 6.28 Tabauiieio oIiHOK BimoOpasuTH CIMCOK YUHIB / YUEHUIb, AKi
MAaioTh 3 anzebpu omiuky 9. ljisa 1mporo moTpi6HO:

1. 3acrocyBatu QiabTp A0 AiamasoHy 3 JaHUMU, BUKOHABIIU OCHO8HEe =

= Pedazyeanna = Copmyeamu i ¢invmpyeamu ’;7 v = Dianvmp.

. BigkpuTtu cumcox xomaH] (GiJbTPYBaHHSA y CTOBIII AJredpa.
3HATH HMO3HAUKY Ipanopisa Bumiautu Bce.

YcranoBuTHu MO3HAYKY Opamopiid 0ijda 3HaueHHA 9.

. Bubpatu kHOIKYy OK.

QUi W
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§ 6.3. YNopsaAKYBAHHS TQ QIABTPYBOHHSA AGHUX Y TAOBAMYHOMY NpPOLEecopi

Ilicnia BuKOHAHHS IUX Ailt y Tabauii OyayTh BimoOpaskeHi juiie Ti
pAIKU, V AKUX 3HAUEHHA y CTOBIIII AJredpa mopiBHOIOTHL 9. PesyiabTar

OIMCAHOTO IIPUKJIAAY HaBEIeHO Ha MaJIIoHKY 6.29.

A B C D E F G
1 NpizaMue ~ IM'a |~ Anrefpa +8| Teomerpia ~ IHpopmatra ~ |  AHINiACERE Cyma
2 bypuak AHgpiR 9 | 9 7 34
4 KanwmHa Knia 9 11 10 10 35
10 CreueHko igaH 9 11 8 8 31
12 LireidH lnnga 9 8 5 9 40
13 Wrein IpvHa g El 10 5 37

Man. 6.29. Pe3ynbtaT 3acTocyBaHHS (binkTpa 4o Tabnuui Ha MantoHKy 6.28

38epHimb ysazy, BUTJAL KHONKU (igbTpa y cToBIIli AJredpa Ha Ma-
JI0HKY 6.29 3sMiHMBCA Ha TaKuii: )y, Ile 03HAUAE HASIBHICTH YCTAHOBJIEHO-

ro ¢ginbTpa OJaA ZaHUX Y IIBOMY CTOBIIIL TaOmuili. Tako KoJip HOMEpiB
PAAKIB Ta iX HyMepallid 3 OPOMyCKaM¥ T'OBOPUTH IPO Te, 1o (GijbTp 3a-
CTOCOBAHO.

dinpTpyBaHHA MOKHAa 3[iMiCHIOBATH i 3a KigbKoMa 3HaueHHAMU. Ha-
OPUKJIAL, IOTPiOHO BimoOpasuTu maHi mpo yuHiB 3 imemamu Ieéan abo
Onexciii. [Insa nporo moTpioHO:

1. 3acrocyBatu QiJabTp OO Aiamas3oHy 3 JAHUMMU.
2. Bigxpuru cumcox KoMaHI QiabTPyBaHHA y cTOBII Im’s.
3. 3HATHU IO3HAUKY Ipamnopisd Bumiautu Bce.
4. VYcraHOBUTH IO3HAUYKY mpamopiiiB 06ina smaueHb Iean Ta Onekciu
(man. 6.30).
5. Bubparu xmoury OK.
VY pesyisbTaTi oTpuMaeMo TabJaUII0, SKY HaBeIeHO Ha MaJIIOHKY 6.31.
A B ';‘l CopryeanHs sig A go A
1 Ev::i:i:s"'ﬂe ki !AHP;:;“ “| 7| Copryeanns sinfl no A e~
3 Bypuax |Ceprit CopIyBakHa 2a KONLOPOM > I
4 Hanwea Qaisn
5 Hpy4uHa fl‘lerpo
6 Nesqys |Onexcii
7 NeB4yr _-Oneaciﬁ
B Merpenuo KarepuHa
9 Npoiaa llean Texcroei diasTpn »
10 CreuyeHko EEL
11 Typresuy :CF._'P_I’iﬁ Moanyk
L .-l-mﬂ B (Birainmmy ece)
13 Wreiin lpuHa T Amapi
14 ¥ lBan
15 | lnnsn
1% | Ipuna
17 " Katepusa
18 < Onekcii
13 | CIMerpo
28 | Ceprii

Man. 6.30. ®insTpyBaHHA 3a ABOMa 3HA4YEHHsIMK CTOBNUSA IM’A
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A B 'k ] E F G
1 MNpiseuwe ~ Im'A ¥| AnreSpa ~| Tleomerpin = | Indopmatuka * | Anrnificeka Cyma
6 Nesuyx Onexeiit 7 | g | a g EES
7 Nesuyk Onexcii 7 o | 8 9 i3
9 Mpoliga Isam & 10 | 11 8 EL]
10 Creuenuo |laan u 11 | 8 8 31

lotoBs

Ol N+
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Man. 6.31. Pesynbrat 3acTtocyBaHHs binbTpa, HaBeaeHoro Ha MantoHky 6.30

SKII0 y CTOBIII MicTHUTbCA OiNbIlle YMCIOBMX MAHHX, TO 3a JaHU-
MU IILOTO CTOBIIIIA MOXKHA BUKOHYBaTU (hiJBTPYBAHHSA 3 BUKOPUCTAHHIM
dinpTpiB uuces, 3acrocoByiouu KomaHau [opiBHioe, He mopiBHIOE, Bixb-
mre, Menmre, Misk Tomro (masu. 6.32).

A B
_ Npizenwe * | Im's -
Bypuax AHgpin
Bypyan Ceprin
HanwHa Knia
Kpyuuna Merpo_
Nepuyr Oinewciii
Nesuyn Onercii
MeTpexko Hatepuwxa
MNpoitga [EE]
CreuenHko [EL
TypReEBUH Ceprin
LrerH Inns
.IJ.IET;_IEH !pm;-la

Muer1 v

T Creuianuui MemansoeTi

EJ’ Coprysadsn 8l Halfmensoro 4o Hanbinsworo
2] Coprysanmn sia Haiibinsworo go nalimerworo

CopTy@anHA 33 KoAbopoM

DinLTRY YMcen

[~ (Buainuta see)
v 4
6
7
~e
9
[« 10
111

OK Cracypoam

E G
|| Awrnificoka | Cyma
7 34
] 31
10 35
11 a5
a 22
Hopiamioe...
He nopignioe.
Binbuwe...

Binbuse abo gopisHoe..
Mewwe...

Menwe abo popisHioe...
Mine..

Mepun 10...

Biibiue cepeqHboro

Mewuwe cepeanboro

Kopucrysauskmin dineTp...

Man. 6.32. KomaHgu BCTAHOBMEHHST YMOB (DiNbTPyBaHHS YMCNOBUX AAHUX

Hampuraazn, moTpibHo BimoOpasuTy mgaHi TMX YUHIB, SKi MarmTh cyMap-
Hub 6ay 3a mpeameramu > 35 i < 40. [Ina 1bOTO CJiJT BUKOHATH!:

3acTocyBaTu (GQiJBTP OO AiamasoHy 3 JAaHUMMH.
Bigkputu comcok KomaHf (inbTpyBanHA y cToBmiri Cyma.
Bubparu @invmpu wucen = Misc.
VBectu y BigmoBigHi moss BikHa moTpibHi gani 35 Ta 40 (Mmai. 6.33).
Bubpatu kaHonky OK.
3acTocyBaBIiu QiabTP BigmosigHo mo manmoHKa 6.33, oTpuMaemMo Tab-
JUITI0, SKY HaBeIeHO Ha MAJIIOHKY 6.34.
Komanma Ilepmri 10 3i cnucky xomaun ®iabTpu umcesa BiIKpuBae Bi-
KHO ABTOQinasTp mida mob6opy HaMKpamiol mecarku (mana. 6.35), y akomy
MO’KHA BCTAHOBUTU YMOBY (hiJbTPYyBaHHA, 1100 y Tabauili Bimobpaskaaucs
TiMBKU Ti pagKum Tabauili, ki MmicTaTh y mamomy croBmii 10 Hai6iab-
mux / HauMeHIIuX (abo iHITY BCTaHOBJEHY KiJIbKiCTh) 3HAUEHD.



§ 6.3. YNOpSAKYBAHHS TA PIABTPYBAHHS ACHUX Y TABAMYHOMY npouecopi

CneuiantHwid aeTodineTp

ToKazaTh AMWe T PRAKH, SHIUEHHA AEWK

Cyma
Binbwe abo aopisHre w| (35 ~
01 O as0
merLwe abo AopiBHioe ~ é.ti -

3Hak NWTamHa "7 NO3HaUAE 0auH Byab-AKKiA CMBON

Cvmeon """ No3Havac NOCAILOBHICTE Dy ib-AKKMX CHMBONIS

| OK | Cracysatw

Man. 6.33. YcTaHOBNEHHs1 YncnoBoro dinstpa

A B C i} E F G
1|  Npisenwe - Ima -| Anre6pa *| Teomerpia *| Indopmatuka -| Aurnificska | Cyma T
4 Kanuma Knia 9 i1l 10 10 35
5 HKpyuuua MNetpo 10 10 4 11 35
6 Jflesuyn Onexcii 7 9 9 9 38
9 MNpokga laaH =] 10 11 8 36
12 Wredn lnnAa a 8 9 9 40
13 Wrefin IprHa a a 10 9 37

Man. 6.34. Pe3synbraT 3acTtocyBaHHs (binsTpa Ansa t1abnuui 3 mantoHka 6.33

Komannma Ilepmri 10 3i cnucky xomaun ®ixpTpm umcesa BigKpuBae Bi-
KHO ABTOQiasTp mig mo06opy Halkpamioi mecarku (mana. 6.35), y sxomy
MOJKHA BCTAHOBUTU YMOBY (hiJIbTPYyBaHHSA, 11106 y TabauIi Bimobpaskaiucs
TiIBKY Ti PAAKY TabJUIi, AKI MicTaATh y nmbomy cToBuiti 10 HaibiabIIUX /
HaiMeHIIuX (400 iHITY BCTaHOBJIEHY KiJbKiCTh) 3HAUEHD.

AstodineTp Ana aobopy Halkpawo! AecATKK

Nokazarm

ol i - i
HanbinbLLMx v g ¥ | | BASMEHTIS CMCKY W
HARMEHLLIMK |
S OK | Cracysarm

Man. 6.35. BikHo ABTOinbTp ANA A060pY HaMKpaLLoi EeCATKU

Komanna Binbme cepennboro (MeHie cepeIHbOr0) BUKOHYE (PiabTPY-
BaHH{A, 32 AKUM BimoOpakKaioTbCA TIMBKU Ti PAIKMU TaOGJUIN, AKI MicTATH
y DAaHOMY CTOBHIII 3HAUeHHA OiibImi (MeHIi), HidK cepemHe apudpmMeTUyUHe
3HAYEHHS B I[bOMY CTOBIIIIi.

JJIs TeKCTOBMX MAaHUX 3aCTOCOBYIOTH JEIO iHI KoMaHau PiabTpyBaH-
Hs (mas. 6.36): lopiBaioe, He mopiBHioe, Ilounnaerbcs 3, 3aKkiHuyeTheA,
Mictuts Tomro. Hampukian, moTpibHO BigoOpasuTu AaHi mpo TUX YUHIB /
YUYeHUIlb, IPidBUIlla AKUX IMoumHaThca 3 jitepu II. IIna mporo ciaif:

1. 3acrocyBaTtu GiabTp OO Aianmas3oHy 3 TaHUMMU.
2. BigkpuTtu cunucork KomaHJ (inbTpyBaHuA y croBmili IIpisBuiie.

&)
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3.
4.
5.

Bubpatu Texcmosi ¢pinempu = Ilowunaemuvcesa 3... (man. 6.36).
VYBectu y BigmoBigue moae Jitepy IT (man. 6.37).
Bubparu xuonxy OK.

A 41 Coprysannasiahaon E t
MpizeHwe  ~ ii Coprysanna sia A a0 A - IHdopmaTka '_—| AHraiA
Eypyax 9 7
Bypuak CopIyBaHHA 3a KONLOPOM > 7 2
KanuHa 10 11
Kpy4uHa 4 11
Nesuyx "I_-' ] q
JNeeuyk 8 9
MeTpeHko 9 9
Npoitga | Texcrori ineTpu 2 LopiBHioE...
CTeugHKo
Typreen4 Mowyk He nopieHice...
WrehH w1 :
—] v/ (Buainutk BCe) B [
Wreiin | Y| Bypuak i
V] KanuHa JakinuyeTbeA,.,
v K
PyHRE Micrwre..,
¥ Nesuyx
¥ Netpenko He mictutb...
| Mpoiiaa
7| Crewjenko KopwcTyBaubkwi §inbTp...
| Typreeuy

Marn. 6.36. KomaHamn BCTaHOBMEHHST YMOB (PiNbTPYBaHHSA TEKCTOBUX JaHUX

CnewiansiWi aaTodineTp

MokasaTv AALLE Ti PALK. SHAWEHHR RKWL
Mpizsuwe

NOUHHAETBOA ¥ | 1M

O (a0

3Hax nTaHRs "' T nosHauas oguH By as-AKHA ouBcs

Cumaan " NoOIHAYAE NOCNADEHICTL 6y.n:u-11xmc CHMBONE

OK | Cracysarm

Man. 6.37. YmoBa gnsa qinsTpyBaHHA TEKCTOBUX AaHUX

DirbTPyBAaHHS TaKOK MOKHA 3OiHCHIOBATH IIOCJITOBHO IJS KiJIBKOX
croBuiB Tabauili. Toxi koKHUIT HacTynmHUI PiabTP Oyme 3aCTOCOBAHUN yiKe
TiIBKU OJIA TUX PAIKiIB TaOmuili, ki BimoOpakaioThbCs ITiCJIsg 3aCTOCYBaHHS
BCcix momepenHix inabTpiB. ¥ TaKMX BUMNAJKAaX 3arajbHa yMoBa (iJIbTpyBaH-
HS — IIe YMOBU (DiIBTPYBaHHSA IJIA KOKHOTO CTOBIIIA, 00’ €IHAHI JIOTIUHOIO
onepairiero I. Hanpukaan, sximo mpoBecTu MiabTPyBaHHA 3a JaHUMU CTOBII-
s Cyma 3 ymMoBoio Gisdbiiia 3a 35, a motim 3a ganumu cToBIA Indopmaru-
Ka 3 YMOBOIO Oijpmmii 3a 8, To 3araysbHe (hinbTpyBaHHA OyZe BUKOHAHO 3a
yMOBOIO (cyma 6ajiB 6imemia 3a 35) I (6ax 3 indopmaTuxu Oinpmiuii 3a 8).
PesynsTaT Takoro (pinsTpyBaHHA HaBeIeHO Ha MaJIOHKY 6.38.
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A B (

2]

E

__ Mpissmue ~ Im'a_~| Anrefpa | TFeomerpia | Indopmatika ¥| Anrniiicoka *| Cyma |
Neuyk Onexcif | 7 9 ] 9 38
MNpoina |BaH 6 10 11 3 36
LWiredH Inna f g 8 9 g 40
LWireitH Ipuma ; 9 9 10 , 9 37

Man. 6.38. PesynbraTt nocnigoBHoro inekrpyBaHHs y ctoBnusx Cyma Ta IHdopmaTuka

Ckacysatu (QiIbTpyBaHHSA JaHUX MOXKHA KiJbKOoMAa CIocoOaMmM:
BukoHatu OcHoéne = Pedazyeanna = Copmyeamu U ¢@invmpy-

éamu = Oyucmumu;

BUKoHaTU KoMaHAy Oumertuté (QiabTp y COUCKY KHONKU (PiabTpy-
BaHHSA CTOBIIA, 3a JAHUMHU SIKOTO OyJIO IpoBeaeHO (iJIbTPYBaHHSI;
YCTAHOBUTHU IIO3HAUKY IIpamoplii BumiiuTum Bce y CIUCKY KHOIIKU
(inbTPyBaHHSA CTOBIIIA, 34 JaHUMH AKOTO OyJIO IIpoBemeHO (iJbTpy-
BaHHJA, IIicaa yoro BuOpatu KHONMKY OK.
11106 ysaraii ckacyBaTu pesXuM (piabTpyBaHHsA, TOTPIOHO ITOBTOPHO BU-
KOHATU OAHY 3 KOMAaH], K& BCTAHOBJIIOE Ilell pexxkmM. Hampukian, BUKO-

.o A
Hatu Ocnoeéne = Pedazysanna = Copmyeamu U ¢ginvmpyeamu qv ¥ =

= Diavmp /.

AAS TNX, XTO XO4e 3HATU BiAbLue

Po3wunpeHun ¢inbtp

BukopucTaHHa npocTux ginbTpiB Aae 3Mory BUKOHaTWU (iNbTpyBaHHA He B YCiX BU-
nagkax. Tak, Hanpuknaga, po3rnsaHyTUMU cnocobamMy He MOXHa BUKOHATK (inbTpyBaHHSA
32 YMOBOIO, Sika € 06’eAHaHHAM YMOB (hiNbTPyBaHHA ABOX CTOBMLIB NOFiYHO onepaLieto
ABO, Hanpuknag: (cyma 6aniB 6inbwa 3a 35) ABO (6an 3 iHchopmaTukm Ginbwnn

3a 8).

1.

BukoHaTu Take dinbTpyBaHHA B TabnnyHomy npouecopi Excel MoxxHa 3 BUkopucTaH-
HAM po3wunpeHux cinbTpiB. [ns Uboro cnia:
CkonitoBaTh y BifbHi KNITUHKM €NEeKTPOHHOI Tabnuui (3py4Hiwe Le 3pobuTtun nig 3a-
MOBHEHOI Tabnuuer) Ha3BM TUX CTOBMUIB, 3a OAaHUMU SKMX Oyae 3gincHioBaTuCs
inbTpyBaHHA (Hanpuknag, Ha MantoHky 6.39 Ha3su cTtoBnuiB Cyma, IHgbopmamuka).

L

¢
MareBps | Tecmempia |

IHdopmaTra | Amraiftska

E

10

YETI CTIACD Ha o)

CHOM DaaTA PEIYALTET OO0 HILOED DOITALNBAH-E
Brinlareil dinirazoe: (Tt AE]

anazon yuos SAY15G313

e yHikassni sarmos

oK CracyRaTH

I

Man. 6.39. YMOBM (inbTpyBaHHA Ta BikHO Po3wmpeHun dbinstp

®



2. YBeCTW y KNiTUHKK Nig, Ha3BaMu CTOBMLIB YMOBU QDifibTPYBaHHS.
AKWO Ui yMOBM NOBMHHI 06’€AHYBaTUCS NOriYHOK onepadieto I, To BOHM MatoTb pos-
TaloByBaTUCA B OQHOMY psSaKy. AKwo norivHoto onepauieto ABO — To B pisHUX (Ha
mantoHky 6.39 ymosa Cyma > 35 abo IHghopmamuka > 8).

3. BukoHatu [JaHi = CopmyeaHHs U ¢hinbmp = [Jodamkoeo T
4. Y BikHi Po3wmpeHun inkTp:

1. BubpaTt oguH 3 nepemMukadiB onsi BUSHa4YEHHs1 06nacTi po3TallyBaHHSA pesyrib-
Taty pinsTpyBaHHA (Ha MantoHKy 6.39 — ghinbmpysamu CriucoK Ha Micyj).

2. YBectu B none BuxigHui pianasoH fianasoH KMiTUHOK, AaHi B SKUX MOBWHHI
dinbTpyBaTUCS (Ha MantoHky 6.39 — A1:G13).

3. ¥YBectn B none [liana3oH yMoOB fjiana3oH KIiTUHOK, Yy SKMX pO3TalloOBaHO Ha3BM
CTOBMNUiB i YMOBM inbTpyBaHHA (Hanpuknag, D15:E17).

4. Axkwo 6yB BMGpaHWi nepemukady ckomnitoBaTy pes3ysbraT Ao iHWOoro posratly-
BaHHSA, TO BBeCTM B nosie [liana3oH AnA pe3ynbraTtiB diana3oH KNiTUHOK, Ae Mae
pO3MiCTUTUCA pe3ynbTaTt qinbTpyBaHHS.

5. Bubpatu kHonky OK.

Ha mantoHky 6.40 HaBegeHo pesynbrat (insTpyBaHHSA, BUKOHAHOTO 3a yMOBaMu, Ha-

BeJEHUMUN Ha ManoHKy 6.39.

A B C D E F G
1 MNpisenwe | Im's Anrebpa Freometpia IhdopmaTra Aurnifcsra Cyma
2 |Byp4ak |AHapid 9 9 9 7 34
4 |KajiuHa | KJnis 9 11 10 10 35
& | Nesuyk | Onexcii 7 9 9 9 38
8 |Merpexro Katepuua 7 8 9 9 33
9 Mpoiga [:EL ] 10 11 8 36
12 Wreitn _{lann_ 3 4 3 ; 3 2 4 %0
13 LUTedH |pHHa 9 9 10 9 37

Man. 6.40. Pe3aynbtaT inbTpyBaHHS 32 YMOBaMM1, HAaBEAEHUMWN Ha MartoHKy 6.39

w., Mpautoemo 3 komm’iorepom [=] 2 (]
' 3appaHHA Ta AJTOPUTMH iX BUKOHAHHS BHU 3MOXKeTe 3HAM- r
TH 3a aapecoro https://cuttly/ve2cd BaY a6o QR-romom. E

HanBakAuMBiLLE B LLIbOMY MYHKTi

2L DaHi B enekTpoHHin Tabnuui MoxHa BropsaKkoByBaTh (copmysamu) — 3MiHIOBaTV MNopsi-
[OOK po3TallyBaHHS AaHUX Y paakax abo CTOBMUSX 3a X 3HAYEHHAMM.

Y TabnuyHoMy MpoLecopi MOXHa BWKOHYBaTW COPTYBaHHSA 3a 3pOCTaHHAM abo 3a
cnagaHHAM. [laHi pisHuX TMNiB y Tabnuui BNOpsiAKOBYOTLCA 3a Pi3HUMW NpaBunamu.

LLlo6 BMKOHATM COpTYBaHHS BUAINEHOrO AianasoHy KNiTUHOK 3a 3HAYEHHSMW OLHOro
CTOBIMLS LbOro AianasoHy, NoTpibHo BMkoHaT OcHoeHe = PedazyeaHHs1 = Copmyeamu
U ¢pinbmpysamu = CopmyeaHHs1 8i0 HaliMeHwWo20 00 Halbinbwoz2o0 abo Copmy-
8aHHs 8i0 Halibinbwoz20 Ao HaliMeHWozo.

CopTyBaHHA y BMAINEHOMY [ianasoHi MOXHa 34iMCHIOBATU i 3@ 3HAYEHHSIMU KiflbKOX
ctoBnuiB. Onsa usoro cnig BukoHatv faHi = CopmyeaHHs1 U ¢hinbmp = Copmyeamu Ta
BCTAHOBUTMW B [iarnioroBOMy BikHi MapamMeTpu Ta YMOBW COPTYBaHHA. KOXHWIA 3 ykazaHuX Ans
COPTYBaHHSI CTOBMLIB HA3MBAETLCA PiBHEM COpMys8aHHs. Y TakoMy pasi criodaTky psgku cop-
TYIOTbCS 3@ MEPLUOI0 YMOBOIO, @ NMOTIM Ha HAacCTYMHOMY PiBHi COPTyBaHHS BiAbyBaeTbCa nue
ONst TUX PAJKIB, Y AIKMX 3HAYEHHSA B YCiX NonepeaHix CTOBMLUAX COPTyBaHHA 36iratoTbes.

dinbmpyeaHHs — e aBTOMaTU30BaHUM BiAGip 3HaYeHb y KNiTUHKaX eNeKTPOHHOI
Tabnuui, Wo BianoBigaloTb NeBHUM yMoBaM. [1icnsa BUKOHaHHSA inbTpyBaHHsS B Tabnuui
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§ 6.3. YNopsAKYBAHHS TQ QIABTPYBOHHS AQHUX Y TABGAUMYHOMY MpoLecopi

BifoGpaxkatoTbCca nuwle Ti pagku, AaHi B Skux BignosigatoTb ymMoBaM (pinbTpyBaHHA. YCi
iHLWi — TUMYaCOBO MPUXOBYIOTLCH.

[na BCTAaHOBMNEHHSA PEXUMY r1pOCcmozo (pinbTpyBaHHA NOTPIGHO BCTAHOBUTK Tabnuy-
HWUIA KypCop Y AOBINbHY KMiTUHKY 3anOBHEHOI AaHUMW €NEKTPOHHOI Tabnuui abo BuainuTm
NoTPIOHUI aianasoH KMiTUHOK i BMKOHaTU OcHoeHe —> Pedaz2yeaHHsi = Copmyeamu
u ¢pinbmpyeamu = ®inbmp abo faHi = CopmyeaHHs U pinbmp = Pinbmp.

Micna BUKOHaHHSA UMX A 6insa npaBoi MeXi 3aronoBkiB CTOBMUIB YCi€l 3anoBHEHOI
OaHumm Tabnuui abo BMAINEHOro AianasoHy KMiTUHOK 3'ABNSATLCS KHOMKU v — BiOKpPUTTS

CMUCKY KOMaHZ (PiNbTpyBaHHSA. Y LIbOMY CMUCKY MICTATLCA KOMaHAW COPTYBaHHSA Ta PinbTpy-
BaHHS1 32 3HAYEHHSIMMN (YMCMOBMMMU, TEKCTOBMMM ab0 iHLWIMX TUNIB), @ TAKOX 3a KOTNIbOPOM.

dinbTpyBaHHA MOXHA 34iMCHIOBATX NOCMIAOBHO ANSA KiNbKOX CTOBNLUiB Tabnwuui. Togi
KOXXHUI HacTynHUIM pinbTp Oyae 3acTOCOBaHO TiNbKM ANS TUX PSAKIB Tabnuui, Sk Bia-
obpaxatoTbCca Micnga 3aCToCyBaHHS BCix nonepeHix dineTpis. Y Taknx BMnagkax 3aranbHa
YMOBa iNbTPyBaHHS — Lie YMOBU (DiNbTPYBaHHSA A4S KOXHOIO CTOBMLUS, 06’eQHaHi NOriYHo
onepadieto I. [Ans BMKOHaHHSA binbTpyBaHHA 3a YMOBOIO, sika € 06’eAHaHHAM yMOB hinsTpy-
BaHHS 4BOX CTOBMLiB foriyHoto onepadieto ABO, BUKOPUCTOBYIOTb po3wWUpeHi hirnbmpu.

[Ona ckacyBaHHA inbTpyBaHHA NOTPiOHO BukoHatn JaHi = Copmyeamu U ¢pinb-
mpysamu = Oyucmumu.

&~ Aamnte BIANOBIAI HO 3ANUTAHHS
3 £ 1. YV yomy moJsiArae copryBaHHA nanux y Excel?

2. fdxi mpaBuia copTyBaHHS mTaHUX 3a 3pocramHsaMm y Excel?

3. fAK 3mificHIOETHCA COPTYBAHHSA MaHUX Yy TAOJUISAX 34 3HAUEHHAMU
B KiJIbKOX CTOBHOIIAX?

4. Koau xomanga CopryBaHHA Bim HaWMEHIIIOTO I0 HAWOiJIBIIOTO 3Mi-
HIoeThcA Ha KomaHay CopryBanHa Big A mo A?

5. IlTo Trake @Qinempysanns danux? ki Bugu QinbTPpyBaHHA MOYKHA
3oificHIOBATH OJIs1 YUCJIOBUX maHuX? I[JIsi TEKCTOBUX mAaHUX?

6. Il 4oro BUKOPUCTOBYIOTH ITPOCTUH (PiabTp?

&* O6roeopitb i 3p06iTb BUCHOBKMU

UL 1. ITig uac copryBamusA TAOJAUIL Ha eKpaHi 3’sIBUJIOCA IIOBiIOMJIEHHS
PO POBIIUPEHHA MiaNa3oHy COPTyBaHHA. ¥ AKOMY BHUOAIKY ITe MOXKe CTa-
tuca? ki mii xkopucryBaua B Takomy pasi? fAxi macaigku irHopyBaHH:A
IILOTO IMOBigOMJIEHHS?

2. IITo cminbHOTO Ta BiAMiHHOTO B OmepaIligX COPTYBAHHS B €JIEKTPOH-
HUX TaOJUIAX i TEKCTOBUX MTOKYMEHTax?

3. SKITo BUKOHYBaTU COPTYBAHHSA 3a KOJBOPOM, TO AKUM UMHOM PO3-
MicTAThCA KOJBOPHU Yy BimcoproBamiii Tabuauii? K 1e mepeBipuTu mIpax-
TUYHO?

4. Ak BUKOPHUCTOBYBATH KOJIBLOPOBi (pimbTpm ansa opramisamii gammx?
HageniTh kinbka npukJaamis.

*. BUKOHOMNTE 30BACHHS

¥ 1. BigkpuiiTe BKazaHWI yunuTeleM / YUHTEILKOI (aili, HAIPUKIAL
Posain 6\IIyukr 6.3\3pasok 6.3.1xlsx. Ha apxymi Apkyml BimcopryiiTe
TabJIUITIO 3a 3POCTAHHAM Yacy BiampaBieHHs moismiB. Ha apkymri Aprym2
BicopTyiiTe TabJUITIO TaK, OO AaHi MPo moisau, IO BiAIIPaBISIOTHCA 3 Of-
HOT'O IIYHKTY, HUIIJIX 3a ajJ(aBiToM, JaHI IPO KiHIEBUN IIYHKT CJIiAyBaHHS
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posminryBasuch y mopanaky Bix S mo A, a uac BizmpaBsieHHA — 3pocTas. 30e-
pexiThL KHUTY y Ballliil mamnii y ¢aiai 3 imenem 3aBmauHa 6.3.1.

2. BimkpuiiTe BKasaHUl YyUHUTEJEeM / YUUTENAbKOIO (haily, HampuKJIaI
Posmin 6\Ilyukr 6.3\3paszok 6.3.2.xlsx. Ha apkymri Apkyml BigcopTyii-
Te TAOJUITI0 3a 3HAUEHHAMM Yy TPbOX CTOBHOIAX: bamum (3a cmamaHHAM),
Yac (3a spocranHam), Bucora (3a cnagamuam). Ha aprymri Apkym2 Bmo-
pAnKyiiTe maHi y croBmii IIpiséuuie 3a 3pocTaHHAM, a y croBmili IIpoda-
HO — 3a cmagaHHAM. 30epe’KiTh KHUTY y Ballliil mamii y daiai 3 imeHem
3aBmaHHa 6.3.2.

3. BigkpuiiTe BKasaHUii yuuTejgeM ,/ YUUTEJIbKOIO (aiija, HaIpUKJIaI
Posain 6\Ilyaxr 6.3\3pasok 6.3.3.xlsx. Ha apkymri Apkyml BimcopryiiTe
IaHi PO OIPUCTPOi B IMOPAAKY CHANAHHS IIiHM Ta 3POCTAHHSA €MHOCTI IIpH-
crpoiB. Ha apkymri Apkym2 BimcopTyiiTe nawmi mpo npuctpoi B ajmdaBiTHOMY
mopaAnKy (QipMu-BUPOOHUKA, 34 CIIaJaHHAM AiaroHali Ta cHagaHHAM ITiHU.
30epexkiTh KHUTY y Ballliii manii y ¢aiai 3 imeHem 3aBganua 6.3.3.

4. BigxpuiiTe BKasaHWi yuuTejaeM / yUYHUTEJIbKOIO (aiija, HAIIPUKJIAL
Posmin 6\IIyukTr 6.3\3pasok 6.3.4.xlsx. Ha apkymri Apkyml Bigmo6pasiTh
IaHi jguie mpo moisau, AKi caigyoTs mo JIpBoBa. Ha aprymii Aprym2
BimoOpasiTs 5 HAWKOPOTIIMX 3a YacoM IOi3gKu MapiipytiB. Ha aprymri
Apkym3 BimoOpaziTh maHi mpo moizgu, AKi BiAIpaBIAOTBCA J0 XapKoBa
3 9 rox mo 15 rox. 36epeskiTh KHUTY y Ballliii mammi y ¢aiiai 3 imeHem
3aBmaHHA 6.3.4.

5. BigxpuiiTe BKasaHWi yuuTejseM / YUUTeJIbKOIO (aiii, HaIpUKJIAL
Posgin 6\IIyukTr 6.3\3pasok 6.3.5.xlsx. Ha apkymri Apkyml Bigo6pasiTb
IaHi PO yYacHUKIB / yYacHHUIIb, AKi HaOpasu y (GexXTyBaHHI He MeHIIIE
Hi’k 40 ouok i cTpmbHysm y Bucory Bim 2,20 m mo 2,25 m. Ha aprymri
Apkym2 BuOepiTh KHUKKH, IPUOYTOK BiJl MPOJaKy AKUX OiJIbIIUiI 3a
1000 rpu Ta imMm’a aBTOpiB AKUX JJmumpo abo Mukona. 36epexKiTh KHUTY
y Bamriit mamri y ¢gaiini 3 imenem 3aBgaHHA 6.3.5.

6. BigxpwuiiTe BKazaHUil yuymuTesgeM / YUYNUTEIbKOIO (paiij, HAIPUKJIAL
Posgin 6\Ilyukr 6.3\3pasok 6.3.6.xlsx. Ha apxymii Apkyml 3anaiiTe ymo-
BY QinbTpyBaHHS s DOOOPY AAHUX IIPO MPUCTPOI, V AKUX €MHICTH 6iJb-
ma Hixk 1000 I'b i mima menma mixk 2000 rpa. Ha apkymri Apkym2 3a-
maiiTe yMOBY (piJIbTpPyBaHHS AJA HJO0OOPY OAaHUX IIPO IIPHUCTPOI, I[iHA AKUX
MeHIIa HiK cepenHs. 30epeKiTh KHUIY y Ballliil mamiii y gaiai 3 imeHeMm
3aBganHa 6.3.6.

[oTyeMOCb AO BUBYEHHSI HOBOTO MATEPICAY

1. IITo posymitoTh mig popmMaTyBaHHAM TEKCTOBUX 00’€KTiB? AKuUM uu-
HOM IIle MOYXHAa BUKOHaATHU?

2. fdx BigdopmMaTyBaT CUMBOJY y KJIITUHKAX €JIeKTPOHHOI Tabauii?

3. Ak HampykyBaTm TeKcTOBUil mOoKyMeHT? SIKi BiaacTuBOCTI cTOpiHKHI
JTOKYMEHTa MOTPiOHO BUSHAUUTI?

i

6.4. YMOBHE ®OPMATYBAHHS. APYKYBAHHS EAEKTPOHHOI TABAULI
Y ubOMy NyHKTi N”TUMETbCS Npo:

> yMOBHe hopmaTyBaHHSl AaHWX B €MeKTPOHHIN Tabnuui;

P> [OpyKyBaHHsSI €NeKTPOHHOI Tabnuui.
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§ 6.4. YmoeHe PopMATYBAHHS. APYKYBOHHSI @A@KTPOHHOI TAGAMLI

YMOBHE ®OPMATYBAHH4
py Al ,
A Mpuraaante
s < ® lllo Take copmysaHHs OaHUX efeKmpoHHOI mabnuyi? AkuMmn cnocobammu Moro
MOXHa BUKoHaT1? @ LLlo posymitoTb nig popMmaTyBaHHAM KNITUH | AaHUX Y €NEeKTPOHHIN
Tabnuui? Ak Le MoXxHa BUKoHaTu?

IIle ommmM cmoco6OM BUIIMUTH B TaOMUINl MaHi, AKi 3aJ0BOJLHAIOTH
IIeBHUM YMOBaM, € TaK 3BaHe YMOEHe hopMamyeanHs.

YMoBHe (popMaTyBaHHA 3MiHIOE (hopMaT KJIITMHKM a0o ii BmicTy Ha
3aJaHMH, AKIIO JaHi B il KIiTUHIII 3aJ0BOJBHIIOTH MEeBHIiNl YMOBI.

YMoBHE (hopMaTyBaHHS 3aCTOCOBYETHCSA A0 BUAIJIIEHOT'O AialmasoHy KJIi-
TUHOK i BUKOHYETHCA Ha OCHOBiI IpaBmMJ, AKi CKJIAZAlOTHCA 3 YMOBH, IT[O
CTOCYETLCA 3HAUEHHS y KJITHHIII, Ta 3HAYEHb BJIACTUBOCTEH (popMaTyBaH-
HA BMiCTy KJIITUHKH.

Hanpurnan, y eJIeKTPOHHOMY KYyP- = = =

HaJIi KJacy 3pyYHO IMO3HAYATU PiBHUMU 1 Mpissmute ~ I | v | Inpopmatika ~
KOJbOPaMM OAaHiI IPO yYHIiB, AKi MAOTh 2 Bypuak Angpifi 9
OIIiHKY HU3bKOI'0, CePeIHbOTO, AOocTaT- ° Bypuat Cepriif 7
. . . 4 KanwHa KQnis 10
HBOTO Ta BUCOKOro piBHiB. TobTO KJIi- -
5 HKpyumHa Metpo 4
TUHKHU, 3HAYEHHA SAKUX 3HAXONATBCHA 6 fesiy Onexdi P
B pmiamasoHi Bigm 1 mo 3, HAUPUKJIAL, 7 fesuyx Onexciit 8

BUJIJIUTH UEePBOHUM KOJbOPOM, y Aia- & MNerpenxo Karepuna 3

masoHi Bix 4 10 6 — sejeHuM, y miama- ° [P s 3

i Bim 7 9 — . . 10 CTeueHKo lean 8
30HI Bif 1 1O (1)10J1eTgBI/IM, YV Bla- G Fyokesm Ceprin 5
nasoui Bix 10 7o 12 — cuHIM KOJBOPOM 13 wirein o 5
(MaJI. 6.41), 13 LTedin IpuHa 10

B Excel icHye 5 TumiB mpaBuJ Bu-
IiTeHHS KJITHHOK IIifi 4ac YMOBHOT'O Man. 6.41. ®opmaryBaHHs BMICTY
dopmaryBauHa (May. 6.42): KNITWHOK BiANOBIAHO 1O YMOB

[l ysoeHe dopmaryaanua ~ | &l Beragurn ~ >~ ’a?v 'QH
Mpaenna suainenHs KNITHHOK » [ I Binswe...

ITH % .
] n > MeHuwe...
I paBuna ANA NEPLIMX | OCTAHHIX 3HaUeHb <l

[EH Ticrorpamu > m Mine...

=] % I i
I=| Konboposi wkann > =] HopieHioe...
Habopw nikrorpam > @i TeKcT, AKUIA MICTUTb. ..
E CTBORWUTH NPAaBMNG. .. % Dara...
BF Oumcrwru npaswna >

MosToproBaHi 3HAUSHHA...

Aonatkosi gpasuaa..

E Kﬂpyaam MPaBnnami...

Marn. 6.42. Knonka YMoBHe dhopMaTyBaHHSA, CIMCOK TUNIB NpaBus,
a Takox cnucok npasun Tuny MNpaBuna BuAineHHs KNiTUHOK
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O) PO3III

IIpaBuna BUAiJIeHHS KJIiTHHOK;

IIpaBuaa aaa mepuIux i OCTaHHIX 3HAYEHD;

I'icrorpammu;

Koasoposi mkaiu;

Ha6opu mikTorpam.

51 BCTAaHOBJIEHHS IEPIIXX OBOX IIPAaBUJ YMOBHOTO (hopMaTyBaHHSI,

a came IIpaBuia BumiseHnda KJIiTUHOK i [IpaBuia mja mepmmux i ocTaHHIX
3HAYeHb, CJIiJ:

1.

BuginuTu moTpibHME AiamasoH KJIITUHOK, Y AKOMY Oye 3aCTOCOBYBa-
TUCh YMOBHe ()OpMaTyBaHHHA.

Buxonatu Ocrnoéne = Cmuni = Y moéHne popmamy8anna . -

DOPMATYBAHHA

Bubpatu y cumckax KHONKN Y MOBHe (popMaTyBaHHS TOTPiOHWI THI
mpaBua (maya. 6.42), sanpukiaazn [IpaBunaa BUgiIeHHA KJIiTHHOK.
Bubpatu y cuucky obpaHOro TUIy HmOTPiOHEe mpaBuyo (opMaTyBaHHHA,
HampukJaan Bimbpire...

3agmaTu y BiKHi, 110 BiZKpueThbcsA, YMOBY (popMaTyBaHHsS Ta opmar,
AKUM Oyle BCTAHOBJIEHO, AKIIO yMOBa OyJe BUKOHYBaTHCA, a caMe
3HAUYEHHs BJACTUBOCTell (POHY i cuMBOJIiB TekcTy (Maj. 6.43). dopmar
MOJKHA BUOpaTHU 3 HaBeleHUX ab0, BUOpPABIIM B KiHIII CIMCKY KOMAaHIY
HacrtporoBanuii ¢opmMaT, YCTAHOBUTHU BJIACHUIMA.

Bubpatu kuonky OK.

0|0 B W S| Lo

B s s
LSRR S =
e i

10

Binbwe T b
TopmaTysari wnituHxn, mxi BUIBLLE 3A:

5 1 3 | EAigo-wEpBORE SAAHEKS § TEMHO-GEPBOHIM TELCTOM IL

|Emgo-uepeoHa 3aMMEKa 3 TEMHO-UEPEOHRIM TEKCTOM |
|HoeTa 3aNMEKS 2 TEMHO-KOBTHM TEKCTOM

|Zenena sanexca 3 TEMMO-3ETENIM TERCTOM

| BG4 EpROHS TANMBED

Hepaosii TeRcT

|HepEaHa MEwRa

{HacTpow aanni OpMAT. .,

Mar. 6.43. YcTtaHOBrEHHS yMOBU Ta popmMaty Asis YyMOBHOro popmMaTyBaHHSA

Ha manoHKY 6.44 HaBegeHO AK IpUKJIaL BiKHO ymMoBu Misk, y AKOMY

BcTaHoBJeHO yMOBY (opmaryBaHHsa Misk —100 i 100 rpagyciB Ilenbcia ax
3HAUEHHsS TeMIIepaTypu ILIaBJIEHHS PEUYOBUH, 3 BUOPAHUM CTAHAAPTHUM
dopmaTom Bido-uep8oHa 3aNUBKA 3 MEMHO-YePBOHUM MEKCMOoM, a TaKOXK
momnepeqHid meperJisj pesyJbTaTiB BUOPAHOTO YMOBHOTO (popMaTyBaHHS.
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§ 6.4. YMOBHe pOpMATYBAHHS. APYKYBOHHS €AEKTPOHHOT TAOAMLL
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Marn. 6.44. Buainenun gianasoH KMiTMHOK i BikHo Mixk 3 yMOBOIO dhopMaTyBaHHSA

A Ha mamoHKy 6.45 HaBemeHO YCTAHOBJEHHS Ta IIONepenHiil Iepe-
rasan ymoBHoOro ¢gopmaryBaHHsa 10 ocramuHix egementiB (10 maiiMeHIIMX
3Ha4YeHb) 3 BUOpPaHUM (OPMATOM 3e/eHA 3AJUBKA 3 MEeMHO-3eJeHUM MmekK-

cCmom.
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t:_;?E‘J;F-._ wingimienin gainw
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3 [Raor 0,00125
4 | AnKOmMiHIA 27
5 fAsmonian 0.00077T1
& [AueTon 0,79
7 [Boaa i
| [Boass 10,0000
g [Janiz 7.87)
10 | 3onoTo 183
11 [Fon 484
12 [Kenpu 265
13 [Kroere 0.00143
14 [Fiecnora oyrosa 1,05

15 | MarHift

':_: EEEIEHE JANMEES 3 TEMHOIEMEHHKM TERCTOH

Enifgo-ueprons Jamea 3 TEMBEO-YRPUOHEHK TEKCTOM
E0ETa 3 TEMHO-HOETWM TEKCTOM

[ENi10-YEPECHE 3ankeka

Man. 6.45. BugineHui gianasoH

[OBTOT PP

HepeoHwi Teest

YepEoHa MEws

HECTp0H08 aN popMar..,

KMITUHOK, BikHO OcTaHHi 10 enemeHTIB
3 YMOBOIO i CIMCKOM CTaHAapTHUX dhopmaris




O) PO3.IN

BukopucTaHHs iHITOro mpaBumja yMOBHOTO (hopmaryBaHHA ['iecTorpamm
OPUBOAUTH IO BCTaBJEHHSA Y KJIITMHKHN BUAIJIEHOTO Jiamas3oHy ricTrorpam,
IOBXXWHA KOJIbOPOBOTO PANKA AKUX IIPOIOPI[ifiHA 3HAUEHHIO y KJIITWHII,
a KoJip mosHauae gomaTHi Ta Bifg emui smaueHHs (maJi. 6.46).
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Mar. 6.46. YMoBHe dpopmMaTyBaHHSA 3 YCTaBIEHHAM Y KMITUHKM ricTorpam

Bukopuctanusg yMoBHOTO (GopMaryBanHa KoJsOpoBi IMKaJaM TPUBO-
OUTh O TPAfi€eHTHOI 3aJMBKU KJITMHOK BUIiJIEHOTO Iialla30HY BCTAHOB-
JeHuMHN KoJbopamu. KJIITMHKHN 3 OMHAKOBUMU 3HAUEHHAMU MAIOTh OOWH
1 TO caMmuii KOJIip, a HACMYEHICTh UM BiATIiHOK KOJBOPIB MOJd KJIITHHOK
3 pisHMMU 3HAUEHHAMH 3MiHIOETHCS B MeKaX KOJbOPiB BUOpaHoTo (popMa-
Ty (Maj. 6.47).

MosxHa TaKoK BUOpPATH IPABUJIO YMOBHOTO (hopMaTyBAaHHS 3i CIIMCKY
Ha6opu mikTorpam. 3a Takoro ¢opMaTyBaHHA y KJIITUHKAX BUIiJIE€HOTO
miamasony 3 ABIATHUMYTHCA IiKTOrpaMu 3 BuOpamoro mabopy. IloaBa KoH-
KpeTHOl miKTorpamMm 3 HAaOOPYy B KJIITHHIII O3HAUae€, IO 3HAUEHHS B Il
KJITUHIII 3aJ0BOJIbLHSAE YMOBi, BCTAHOBJIEHIH MIJIs KOMKHOI IiKTOrpaMmu
Habopy.

3eepmaemo sawy ysazy! Jlo omHOro miamasoHy KJIITUHOK MOMKe OyTH
3aCTOCOBAHO KijJbKa ITPaBMUJI YMOBHOTO ()OPMATyBaHHSA, YCTAHOBJIEHUX NO-
caidoséHo. Y TakOMy pasi yMOBHU IIUX IIPABUJI II€PEBipsAOTHCA II0 Uep3i.
I ax1o BOHU He cyllepedaTh OfHA OAHiI, TO YyMOBHe (opMaTyBaHHS BimOy-
Ba€ThCA IOCJAiOoBHO. Hampukiam, MOKJIMBO YCTAHOBUTU UEPBOHUMN KOJip
CUMBOJIIB IJI 4uces, aKi Oisvwe 3a 10, Ta 3acToCyBaTH IJISI TOTO CAMOTO
niamasoHy (hopMaTyBaHHA y BUTJIANL gicmozpam.
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Marn. 6.47. YMOBHe chopmaTyBaHHS 3efeHO-)XOBTO-4EPBOHOK KOMIPHO LLKano

It BUugajseHHss yMOBHOTO hopMaTyBaHHs IIOTPiIOHO BUKOHATH Y MOBHeE
popmamyeanns = Ouwucmumu npasura [@ = Ouucmumu npasura

y eudinenux kaimunkax abo Ovucmumu npaguna y 6cbomy apryuLi.

APYKYBAHHS EAEKTPOHHOI TABAWULI

Mpuraaante

® ki BMacTMBOCTI Ma€e CTOpiHKa TEKCTOBOrO AOKYMEHTa? AKi 3Ha4YeHHs LMX BracTu-
BOCTEW B/ MOXeTe HaBeCcTn? ® Ak HaapyKyBaTV TEKCTOBUA AOKYMEHT y TEKCTOBOMY Mpo-
uecopi Word?

Bu B)ke BMieTe ApyKyBaTH TeKCTOBI AOKYMEHTU i 3Ha€Te, IO mepen,
TUM, SK HaAPYKYBaTU IiATOTOBJEHUII JOKYMEHT, IOTPiOHO BCTAaHOBUTHU
3HAUEHHs BJIACTHUBOCTEIl MOro CTOPiHOK (po3Mip apKylila, opieHTaIiio cTo-
PiHKM, IMIUPUHY TOJIB TOINO), IOoTiM y pexkumi IlomepegHbOro mepersamy
HeperJITHYTH 30BHIIMHINA BUTJISAL JOKYMEHTAa 1 HaAPYKyBaTH MOIO.

Cx0UM € I aJIrOPpUTM APYKYBAHHS €JEeKTPOHHOI TAaOJIuIli, aje 3 IeB-
HUMMU BigMiHHOCTSMI.

YcraHoBiaeHHA 3HaUEeHb BJACTUBOCTEH CTOPIiHKM MOKYMEHTa, SIKUH
MJIAHYETHCA OPYKYBaATU, 3OIMCHIOETHCS 3 BUKOPHCTAHHAM eJEeMEHTIB Ke-
pyBauua rpynu Ilapamerpm cTropimku BKJagKku Maker cropiHKu abo Ha
BKJIagKax miasoroBoro Bikma Ilapamerpu cropimku (man. 6.48), ake Bin-

KpuBaeThcAa BruOopoMm KHonkKy Ilapamerpu cropinkm [N y HMMKHBOMY mpa-

BoMYy KyTi rpynu Ilapamerpu cTopiHKM.
Ha Braagaii CropiHka MOKHA BCTAHOBUTHU 3HAUEHHS BUIY OpieHTAIlil
apKyIlia mamnepy IIijg uac ApyKyBaHHA (al1b00MHa ab00 KHUMCK0B8A); MacIITad

&)
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Man. 6.48. 'pyna MapameTpu cTopiHKkK Ta gianorose BikHO MapameTpu cTopiHKK

TabJUIl Yy BiflCOTKaX Big HATypaJabHOI BeJIUUYMHU, PO3MIp apKyIla mamiepy
ISl IPYKYBaHHA; AKICTHL APYKY, HOMED MHepINoi CTOPiHKYW B HAAPYKOBAHO-
My OJOKYMEHTi Ta iHIIi.

Ha Bxiaagni IToxa mMosXKHa BCTAHOBUTH 3HAUEHHS TAKUX BJACTHUBOCTEH
IPYKYBaHHS: PO3MipM MHOJIiB, BUCOTA KOJIOHTHUTYJIIB, CIOCiO IleHTPYBaHHS
TabJUIL Ha apKyIIi Ta iHImIi.

Ha Braanii KoXoHTUTYIH MOKHA CTBOPUTU BEPXHIN 1 HMMKHIN KOJIOH-
TUTYJIN, BUOPABIIN BiAMOBiAHY KHOIKY, ab0 BUOpaTH IMOTPiOHMH KOJOHTH-
TyJ y moJsiax 3i cnmuckoM BepxHiit KogoHTHTYa a60 HuikHINA KOJIOHTHUTYIX
TOIIIO.

Ha Braammi Apkym MOKHA BCTAHOBUTH 3HAUEHHS TAKUX BJIACTUBOC-
Tell IPYKyBaHHA:

00JacTh APYKYBAHHSA — Oialas3oH KJIITUHOK apKyIlla eJeKTPOHHOI Tab-

JUIi, KUl 0yge BUBOAUTUCSA Ha IPYK;

IPYK HACKPiBHMX PAAKIB i CTOBHOIIB HA KOMKHIA cTOpiHII — miamasoH

KJIITHHOK, YMiCT IKOTO APYKYBAaTHMETHCSA AK IIIAONCH PALKIB i CTOBII-

IiB Ha KOXKHIN CcTOpiHII, KOoJM HaApyKOBaHa TabJMUIlA Ha mamnepi sa-

iMae OifbIlle HiK OJHY CTOPiHKY;

AKicTh APYKY (UepHeTKa, YOpHO-0iamii, ciTKa TOII0);

MOPAIOK APYKY CTOPiHOK — BHU3, MOTIM yOpaBO YW BIOPaBO, IIOTIiM

YHUS3
TOIIIO.

Bubopom wHOmKu Ileperasam y Bikmi Ilapamerpu CTOpiHKEM MOXKHA
BCTaHOBUTH peskuM IlomepeaHboro meperiasimy, 1mob modauuT, SK BUTJIA-
IaTUMe HaJpyKoOBaHa eJeKTPOoHHa Tabaulla Ha mamepi. Ile moxxHa 3pobuTu
TaKoX, BUKoHaBIIN Paiin = Jpyk.

Y npoMy pexkumi Oyme BigoOpaskeHO TAOJIMIIO, IiATOTOBJIEHY OO0 APYKY,
AKa po3mijieHa Ha CTOPiHKM. SIKIMO 00JacTh APYKYBAHHS HE BMIIITye€ThCA HA
OOHOMY apKYVIIIi maiepy 3aJaHoro po3Mipy, Tabiaumuuuii nporecop Excel as-
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TOMATHUYHO PO3/iJIs€e 1[I0 00JIACTh HA KiJbKa apKyIIiB (Takuil BUIAJOK HaBe-
IeHo Ha MaJ. 6.49). YMicT Ha OKpeMHUX apKyIllax Iamnepy MOKHA IeperJis-

HyTH, 00upaioun noTpibHy cTopinky B O0aacri meperaamy 4 !1_!/2 b.
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Man. 6.49. Bknagka Opyk pexumy lNonepeaHin nepernsag

Ha Braagmi Apyk TakosXk MOKHa 3MIiHATH 3HAUEHHS PiBHMX BJIACTU-
BOCTEeH APYKYBaHHA CTOPIiHOK €JIEKTPOHHOI TabauIli — po3sMipu IOJiB, pos-
Mip apKyIlia Iamepy, Opi€HTaIlifo apKyIlla TOI0, a TaKOXX HaJaIllTyBaTHu
mapamMeTpu APYKYBAHHSA — KIJbKiCTh KOIili, IIOTOUYHHI HPUHTEP, 00 €KT
I IPYKYBaHHA (BUILJIEHUN giamasoH, ab0 BUAiJIeHI apKyIIi UM BCIO KHU-
ry, abo OKpeMi CTOpPiHKM 3 yKasaHMMU HOMepaMM), MOCJiJOBHICTHL APYKY
YacTUH TAOJIUIl eIeKTPOHHOI KHUTHU, MAcCIITad TOIIO.

Ilicis Toro AK Bci mapamMeTpu APYKYBAHHS €JeKTPOHHOI TAaOJIMWIIL BU-
3HAUYeHi Ta momepenHill BUIJIAM 3aJ0BOJIbHSE KOPHCTyBaua, MOTPiOHO BU-

Opatu Ha BKJaAni JApyk kHOnKy [dpykyBaTtu [%]
Hna moBepHeHHs 3 BKJIaAKU JIPyK B OCHOBHE BiKHO IIPOTpaMM CJIiJ
BuOpaTu KHONIKY ME&MN v BepxHill yacTuHi OiuHOro MeH!0. BogHouac Ha ap-

KYIIIi eJeKTPOHHOI Tabauili 3 ABJSIOTHCA BEPTUKAJIBHI Ta TOPU30HTAIBHI
MITPUXOBI JiHiI, AKi TeMOHCTPYIOTH PO3OUTTA TAGJIUII HA YACTUHU 3a PO3-

MipaMu apkymiiB majas Apyky (maia. 6.50).
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DOata Mokynka $ (rpu) Mpogam S (rpH)
03.02.2021 258 26,7
04.02,2021 25,8 26,65
05.02,2021 25,85 26,6
06.02.2021 25,875 26,65
07.02.2021 25,875 26,7

Man. 6.50. Po36uTTsi enekTpoHHOT Tabnuui Ha CTOpPIHKK

w.; Npautoemo 3 komm’'loTepom a0
]

m 3aBraHHsa Ta aJTOPUTMH iX BUKOHAHHSA BU 3MOKeTe 3Hau-
Tu 3a agpecoio https://cuttly/ae2cKeOo a6o QR-Komom.

[=r

HanBakAuMBiLLe B LLIbOMY MYHKTi

- OpgHum 3i cnocobiB BUAINUTM B Tabnuui AaHi, siki 3a40BOMbHAKOTbL NEBHUM YMOBaM,
€ TaK 3BaHe yMoeHe ¢hopmamyeaHHs. YMOBHE (POpMaTyBaHHs 3MiHIOE hopmaT KNiTUHKK
abo ii BMICTY Ha 3agaHuii, SKLWO AaHi B Ui KMiITUHLI 3a40BOSMbHAOTb NEBHIA YMOBI.

YMmoBHe hopmaTyBaHHA 3aCTOCOBYETHCH A0 BUAINEHOro AianasoHy KiTUHOK i BUKOHY-
€TbCH Ha OCHOBI NpaBui, AKi CKNaaalTbCA 3 YMOBM, LLO CTOCYETLCH 3HAYEHHS Y KNiTUHL,
Ta 3Ha4YeHb BracTuBocTen OpMaTyBaHHsS BMICTY KITiITUHKN.

B Excel icHye 5 TMniB BMAineHHsA KNITMHOK Mig Yyac yMOBHOIO chopMaTyBaHHS: 8UOITEHHS
KMIMUHOK 3a nesHUMU rpasunamu, 8udineHHs1 nepwux abo ocmaHHix 3Ha4yeHb diarnasoHy,
ghopmamysaHHs KIIMUHOK y 8uernsidi eicmoapaM, KOfbopo8uUX WKasl Ui Habopie nikmozpam.

[na BcTaHoBNEHHS UMX BMAIB npaBun dopMaTyBaHHA ANS BUAINEHOro dparMeHTa
€NeKTPOHHOI Tabnuui BUKOPUCTOBYHOTLCS BiAMNOBIAHI KOMaHOM 3 MEHKO KHOMKM YMOBHEe

¢dopmaTtyBaHHA ... . [JO OQHOroO AianasoHy KNiTMHOK MOXe OyTun 3aCTOCOBAHO KinbKa

DOPMETYEAHHR ~

npaBusi YMOBHOMO (popmMaTyBaHHS, 3a4aHuX NocigoBHO.

YcTaHOBMNEHHSA 3HAaYeHb NapameTpiB CTOPIHKM enNeKTPOHHOI Tabnuui Ans ApyKyBaHHSA
34iNCHI0ETECA Ha CTpiyui enemeHTaMu KepyBaHHs rpynv NMapameTpu cTOpiHKK Ha BKNaaui
MakeT cTopiHku abo Ha Bknagkax AianoroBoro BikHa MapameTpu CTOpiHKM i€ rpynu.

LLlo6 nepernsiHyTh, sik Oyae BUrMsAaTM enekTpoHHa Tabnuus Ha nanepi, NoTpibHo ne-
pentn oo pexumy MNonepeaHin nepernag, Skuin yctaHoBnoeTbea Palin = Apyk. Y LuboMy
pexumi Ha Bkrnagui Aipyk MoXHa 4o4aTKOBO HanawTyBaTu napameTpu ApYKYBaHHS — Kiflb-
KicTb Konivi, BUBIp npuHTepa, o6’ekT Ans ApyKyBaHHSA (BUAiNeHwn gianasoH, abo BuAineHi
apKyLUi Yn BCIO KHUTY, abO OKpeMi CTOPIHKM 3 yKaszaHUMK HoMepamm), NOCMiAOBHICTb APYKY
CTOPIHOK €MEeKTPOHHOI KHUIM, MacluTad ToLLo.

LLlo6 HagpykyBaT eneKTpOHHY Tabnuuto MicAst Y3rofKeHHA napameTpiB ApyKy, mno-
TpiGHO BMOpaTK KHOMKY [ pyKyBaTh Ha BKnagui Apyk.

:."‘ AanTe BiANOBIAI HO 3ANUTAHHS

= 1. ITo Take ymosre popmamyseanna? I3 4oro CKJIaZAIOTHCA IIPaBUJIA
yMOBHOTO (hopMaTyBaHHA?

2. dAki Tunum ymoBHOrO (hopMaTyBaHHA icHYIOTHL B Excel?

3. Sk BuKoHaTM ymoBHe (hopMmMaTyBaHHaA? SIK oumcTuTH yMOBHE (hop-
MaTyBaHHA Ha BChOMY apKyIIi?

4. Sk HagPYKyBaTU €JIEKTPOHHY TabIUIfI0?
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5. IIass 4Oor0 BUKOPHCTOBYIOTH IIOMEPENHiil Ieperjsaj CTOPiHOK ejek-
TpoHHOI TabauIi? fAKi Aii MOKHA BUKOHYBATH B IILOMY PEKUMi?

6. fKi BmacTuBOCTI APYKYBaHHS €JIeKTPOHHOI TaOJMIII MOYKHA BCTAHO-
BUTHU?

o, O6roeopiTb i 3p06iTb BUCHOBKM
‘Ll 1. Ilo cmimpHOro Ta BiAMiHHOTO MiX yMOBHUM (OpPMATYBAaHHAM Ta
dinsTparnieon?

2. fIx Oyme BimdopmaToBaHO AiamasoH KJITHHOK, SKINO A0 HHOT'O 3a-
CTOCOBYIOTH JIBa PisHMX MpaBmja, AKi MiK coboro HecywmicHi? Ilepeipre
Ime Ha OpakTHUIll i copMyaioiiTe 3arajbHe IIPABUJIO BUKOHAHHSA YMOBHOTO
dopmaTyBaHHSA.

3. Ak Bu BBakaeTe, IO IMMOTPiOHO 3poOUTH, ITOO HAAPYKYBATHU BCIO
€JIeKTPOHHY TaOJHUIII0 HA OLHOMY apKyIIi mamepy?

4. IIlo coimbHOrO Ta BiAMIiHHOTO y APYIIi TEKCTOBOTO AOKYMEHTA Ta
eJIeKTPOHHOI TabuIri?

*. BUKOHOMTE 30BACHHS

¥ 1. BigkpuiiTe BKazaHWI yunuTeleM / YUHTEIbKOI (aili, HAIPUKIAL
Posain 6\IIynkT 6.4\3pasok 6.4.1.xlsx. Ha apkymii Apkyml HaBemeHo Tab-
JIITIO 3 JAaHUMM IIPO MOHITOPH. YCTAHOBITH POKEBUN KOJIP TJa OJIA KJIi-
TUHOK, y SKUX JiaroHaJib MOHiTOpa MeHImna Hixk 21". YcraHoBiTH 3eaeny
3aJINBKY 3 TEeMHO-3€JICHM TEeKCTOM Y KJITHHKAX CeMHN HAWJOPOKUMUX MOHI-
TopiB. 30epe)KiTh KHUTY Yy Baliil namiti y ¢aiiiai 3 imenem 3aBgaHug 6.4.1.

2. BigkpuiiTe BKasaHuii yuuTeJeM / YUUTEJIbKOO (aiij, HaopuUKJIal
Posgin 6\Ilyaxr 6.4\3pasox 6.4.2.xlsx. Ha apxymi Apkyml mHaBemeHo
TAOJMUITI0 3 JaHUMMU IIPO 30BHIITHI HAaKOMWUyBaui. YCTaHOBITH CcuHiil KO-
Jip QoHy Iasa KIITHHOK, Y AKUX IiHa Oiavwa 3a 2000 zpn. YcTaHOBITH
01i00-poicesy 3aIUBKY KJITHHOK, EMHICTh Y SAKUX MeHUWA 8i0 cepedHboi.
30eperkiTh KHUTY Yy Ballliil manmi y ¢aiiai 3 imenem 3aBganuaa 6.4.2.

3. 3HaimiTe B iHTepHeTi mporuos moromu Ha 10 gHiB mas m. Kuesa.
CTBOpPiTh €JEeKTPOHHY TaOJMII0 Ta BCTaBTe 3HalifeHi mami Ha Apkymil.
YcranoBiTH yMOBHEe (opMaTyBaHHA (H#08Ma 3aALUBKA 3 MeEMHO-HO8MUM
mexcmom) i NO6MOpPHEAHUX 3HAUEeHb TeMIIepaTypu BAeHb. ¥ CTAHOBITH
yMmoBHe (opmaTtyBauua I'icrorpamu (gionemosa niniiika 0anux) Ojis 3Ha-
YyeHb TeMIIepaTypu BHOUiI. 30epesKiTh KHUTY y Balriil mami y (aiai 3 ime-
HeM 3aBHaHHa 6.4.3.

4. 3mangiTe B inTepHeTi maxi mpo 10 maiibinpmux rip Yrpaiau. CTBo-
pPiTh eleKTPOHHY TAOJUII0 Ta BCTaBTe 3HabjgeHi mami ma Apkyml. Ycra-
HOBiTH yMOBHe (opMaTyBaHHA 3 BuKopucTtaHHaM Ha6GopiB mikTorpam
(4 csimaogopu) nnas yucaoBUX JaHuUX Tabuauiti. Buminaits vepsorum xoawo-
poMm HA3BU Tip, Yy AKUX MIiCTHUTBCA JiTepa «T'». 30eperKiTh KHUTY y Balllii
namiti y daiiai 3 imenem 3aBmaHHsa 6.4.4.

5. BigkpuiiTe BKasaHuii yuureaeM / YUHUTEJIbKOIO (aiija, HaIpUKJIaI
Posmin 6\Ilyakr 6.4\3pasok 6.4.5.xlsx. BuxonatiTe momepeniii mepersss
CTOPiHOK mTepen APYKYBaHHAM eJeKTPOHHOI Tabawuili 3 apkymia Aprymil.
BukxonaiiTe fpyKyBaHHSA IIEPIIOi CTOPiHKMU ITiel eJeKTPOHHOI TabauIli 3 Ta-
KNMU 3HAUeHHSIMHU BJIACTHBOCTEH APYKYBAHHS: KiJIbKicTh KOmiili — 2, opieH-
Talisa apkyiia — KHIKKOBA, HMOJIA — II0 1 CM, CTOPiHKHY 3a 3aMOBUYBAHHSM.
30epe:kiTh KHUTY y BalIii mamiii y ¢aiiri 3 imenem 3aBmaHHa 6.4.5.
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MpaktnyHa po6ota N2 9.
«BUOUPCOHHS ACGHUX B @AEKTPOHHUX TABAMLSX»

¥YBara! I1i0 yac pobomu 3 komn’tomepom dompumyiimecs eumoz besne-

KU scummedisibHOCMi ma caHimapHo-2i2iEHIYHUX HODM.

1.

2.

& ®

BigkpuiiTe BKasanuii yuureseMm / yuuTeJabKowo (aiiyn, Hanpukaang Pos-
nin 6\Ilyakr 6.4\3pa3ok mpakTuuHa 9.xIsx.

Ha apkymi Apkyml BuKOHaiiTe COPTYBaHHSA TabGJMUIIL 3a 3POCTAHHAM
3HaUeHb y cTOBII PipMma, 1m0 B3AIa KPEIuUT.

Ha aprymri Apkym2 BuKOHAWTe COPTYBAHHS TaOJUIll 3a 3HAUEHHIMU
B KiJITBKOX CTOBMIIAX B yKa3aHOMY HOPANKY: BaHK-KpemuTop (3a 3pocTaH-
uam), Cyma kpemury (3a 3pocranHAM), Piunuii BimcoTok (3a criaganHaM).
Ha apkymri Apkym3, BukopucTaBiiu (iabTpyBaHHs, Bigodpasits mami
mpo gipmMu, cyma Kpeauty axmx Oinmbmra 3a 750 000, a piumuii Bimco-
TOK MeHIIui Hix 15 %.

Ha apkymri Apkym4, BUKopucTaBIIu (PiIbTPyBaHHS, BimoOpasiTh mami
npo GipmMu, gxi B3AIM KpeauT Ha 6 Micamis abo pik y 0aHKy «AKio».
Ha apkyimi Apkymd ycTaHOBiTH yMOBHe (popMaTyBaHHSA AJA KJITH-
HOK croBuma Cyma KpeauTy, AKIMO iX 3HAUEHHsA Oijbllle 3a cepemgHE
Yy CTOBIMIIi, BUOPABIIN AJIS HUX 3€JeHUHA KOJip 3aJIUBKH.

30epe:KiTh eJeKTPOHHY KHUTY Y Balliil mamiti y aiiii 3 imeneM mpak-
TuyHa 9.xIsx.

[oTyemMoCb AO BMBYEHHS HOBOro MATEpPIAAY

1. ITo Take komn'romeprna mepexrca? ki il ckmagosi? Iyida woro BoHUM
Ipu3HaAUYeHi?

2. CKiZbKU TPUCTPOIB HiAKJIIOUEHO OO0 iHTepHeTy y Bac ymoma? Ilosec-
HiTh, HaBIIO IIe 3P00JIEHO.

3. Yu uysiu BU TepMiH «po3ymHuily dim? Sk Bu fioro posywmiere?

OLUiHiTb CBOT 3HOHHS TO BMiHHS
Ouinimb c60i HaguaavHi 0ocazHeHHs 3 po3diny «OmpanoBaHHA JaHUX

B €JIEKTPOHHUX TAOIULAX» (Nn0ouamrosuil, cepedHiii, docmamHuiil, BUCOKUIL
pisenwv).
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A po3ymito npusHaveHHs Ta yHKUiT TabnmyHoro npouecopa Ansi OnpautoBaHHS YnC-
NOBUX AaHUX.

£ 3Hato TMnK 06’eKTiB enekTPOHHOI TabnuLyj, iX BNacTMBOCTI Ta MOXIMBI onepawii Hag HAMMW.
A 3Hato dhopmMaTh YMCNOBUX AAHMX | BUKOPUCTOBYHO iX Nig Yac o64McneHsb.

A Bmito gobupaTtn Ta aprymeHtyBatu Bubip 3acobiB TabnuuHoro npouecopa Ans
PO3B’A3yBaHHsI NEBHOIO KOMa HaBYanbHUX i XUTTEBMX 3a4au.

£ 3Hato pi3Hi TMNKM NOCUNaHb Ha KITITUHKN Ta BUKOPUCTOBYHO iX AN 06YnMcneHs.

A Bmito obupaTy cnocib BidyanbHOro nogaHHa gaHux 3acobamu TabrnmyHOro npoue-
copa Ta 3acToCOByBaTu MOTO.

A BMito cTBOptOBaTU €neKkTPOHHI Tabnuui ans peanisauii pisHMx Moaenen ob’ekTiB,
SBULL, | NpoLieCiB.

A BMilO BUKOPUCTOBYBaTW Tabnuy4HUiA Nnpouecop Ansi onpauloBaHHSA YACIOBUX OaHUX,
OTPUMaHHS pe3ynbTaTiB 3 BUKOPUCTaHHSAM BOYAOBaHMX (OYHKLUIN (MaTtemMaTuyHux, cTa-
TUCTUYHWMX, MNOFIYHMX TOLLO).

£ BMIilO BUKOHYBaTW COPTYBaHHA Ta (hinbTpaLito JaHuX.

£ BMmito 3acTocoByBaTV yMOBHE (DOPMATYyBaHHS.

£ 3Haro 3HauYeHHs BNacTUBOCTEN APYKYBaHHS Ta BMito iX HanallToBYBaT/ nif, Yac OpykKy.



Y ubomMmy po3aini BU oTpMMaETe HOBI, a TaKOX NornNuMéuTe Ta poswmpuTe
3HaHHSA W YOOCKOHanuTe HaBU4YKU 3 TaKUX TEM:

P> «po3yMHi» pedi Ta Smart-TexHonorii;

P> iHTEpHET peyeli Ta OCHOBHI MPUHLMMKN Or0 (PYHKLIIOHYBaHHS;
P WTYYHWUIA iHTENEKT;

P> BUKOPUCTAHHS LUTYYHOrO iHTENEKTY B Pi3HMX ranyssix.

7.1. IHTEPHET PEYEN | NOTO BUKOPUCTAHHS. SMART-TEXHOAOTI|

Y uboMy NyYHKTi ATUMETbLCA NPOo:

P> «po3yMHi» pedi Ta Smart-TexHonorii;

P iHTepHeT peuel;

P> OCHOBHi NPUHUMNY (PYHKLIOHYBaHHSA Mepexi «IHTepHET pevein».

«PO3YMHi» PEYi TA SMART-TEXHOAOTI|

Mpuraaaite
® [llo BM 3HaeTe NPO «PO3YMHi» NPUCTPOI, «PO3YMHUN» AiM? AK BU po3yMmieTe Li Tep-
MiHU? ® Yun € y Bac «po3ymMHi» npucTpoi? [nsg 4yoro BM ix BUKOPUCTOBYETE?

Pamnimme Ha ypokax iH()opMaTHKN BU BXKe O3HAWOMUJIUCA 3 IMOHATTAM
«po3yMHi» mpucTpoi, abo Smart-peui (amra. Smart — po3ymHUIi, eHep-
riftauit, KMmiTauBuii). Hanpukianm, «po3syMHUIl» TOAWHHUK 3 HiATPUMKOIO
dyurmii BigcmigKoByBaHHA ceplieBOrO0 PUTMY, (hiTHec-TpeKep, Smart-ory-
JSIpU, OKYJISAPU BipTyanbHOI peajabHOCTI Tomio (Maj. 7.1).

Man. 7.1. Mpuknaam «po3yMHUX» peden

IIi ragsxkeTm MaloTh HeBeJMKI po3Mipu Ta Majay Bary, ix 3pydyHO
HOCUTHU i3 co6oio. BoHUM MOKYyTHL MaTu KaMepy, TepMOMeTp, 6Gapomerp,
kKommac, GPS-masirarop. Tako:xk ix MokHA mig’egHATH OO0 JOKAJBLHOIL
MepeXKi um iHTepHeTy OJsa 30UMpaHHA I mepegaBaHHSA TAaHUX, AKi BOHU
OTPUMYIOTh. Uepes iHTepHeT 3a JOIOMOTOIO CIlel[ialbHUX IPOoTpaM HUMU
MOXKHA KepyBaTu BigmajeHo (AuUCTAHIifiHO), IO CIPUSE YXBaJIEHHIO



~J PO3IIN

omepaTWBHUX pillleHb, OpraHisaimii ocoO0MCTOro KUTTA Ta CIIJIKYBaHHS
TOIIO.

Hampuraanm, «po3dyMHa» TOXIBHUIA IIPU3HAUYEHA OJIS BiIgaJieHOrO Ke-
pyBaHHA TONyBaHHAM TBapUH i KepyeTbcsA Uepes OAOJATOK y cMapTQOHi.
TomiBHHMIIA BuUgae BCTAHOBJIEHY 1KYy B HEeBHHMII Yac i IIOBimomJsge xassdi-
Ha mpo ii saxkinmuenHs. IlmacTup-rpagycHUK, AKU yepes IEeBHI iHTepBaau
yacy BUBHAUA€E TEMIIEpaTypy Tijia JIOIWHU, IIepenae gaHi Ha cMapT(OH Iad
aHajisy Jikapem abo malieHTOM y cHelliaJbHiil mporpami.

3 BUKOPUCTAHHAM «PO3YMHUX» IIPUCTPOIB CTBOPIOIOTH «PO3YMHi» OY-
IUHKW, OCHAIIYIOUU OCeJI0 PiBHOMaHITHUMHN [JaTUYMKaMHU Ta CEHCOpaMU.
IIpucTpoi s6upaioTh maHi Ta mepemalOTh iX uUepes iHTepHET y CIelliaJbHy
mporpaMy KepyBaHHS «PO3YMHHM» JOMOM Ha cepBepi, cMapT@oHi rocro-
IapiB abo myJabTi KepyBaHHS (Maj. 7.2).

KepyBaHHS OCBITIEHHAM Cucremu 3B’A3Ky

CknagaHHs CNMCKY MOKYMoK

S’

N ;“ ~—
Mynstumegia

KoHTponb Temneparypu

> 4
T —

g
'!_-_J BineocnocTepexeHHs
KepyBaHHs

KoHTpornb cuctemn onaneHHs ABTOMaTM30BaHa poboTa BOpIT i ABEpEN

3¢

Man. 7.2. ®yHKLiIOHYBaHHS CUCTEMWN KPO3YMHUINY» AiM

IIs cucrema, HaIPUKJIAL, aHAIIZYE MAaHI HABKOJUIINHBOTO CEPEIOBUIIA
i, 3aJIe’KHO BiJl TOKA3HUKiB, PEryJjie TeMIepaTypy B IPUMIiIIeHHi. ¥ 3u-
MOBUII Iepion peryJjioe iHTeHCUBHICTh OHaJieHHs, a B pPasi CIeKOTHOI IIo-
roay — BMHKAa€ KOHIUIIOHEP. 3a JOIOMOI'0I0 PO3YMHUX HPUCTPOIB y AOMi
MOJKe IIpaIfloBAaTH OXOPOHHA Ta IMOKesKHa CUTHaJisallis, HaJallTOBYBATHU-
cs BUKOPUCTAHHS eJIeKTpoeHeprii i3 coHauHux OaTapeii.

TaxoX BJIACHUK «PO3YMHOTO» OYAMHKY MOKe 3 MOOiIbHOTO TeaedoHa
yepes iHTEepHET KepyBaTH PiSHUMUN OPUCTPOAMHU y cBoemy momi. Hampu-
KJiaJ[, BKJIIOUUTU IIOJIUB TPABU, BiTUMHUTY / 3aUUHUTHU IBEPi, BKIOUUTH /
BUKJIOUUTU OPAJbHy MAIIHHKY TOIIO.

Boguouac ykpail BasKJIMBUM Y CBiTi «pPO3yMHUX» HIPUCTPOIB IIOCTAaE
NUTAaHHA iHTEepHeT-0e3meKu. SIKIMo eleMeHTH TaKol cucTeMu He OyAyThb
HaJIeXKHUM UYMHOM 3aXWUIEeHi BiJf HeCAHKIITiIOHOBAHOTO BTPYYaHHSA, 3aMiCThb
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§ 7.1. iHTepHeT peyelt i NOro BUKOPUCTAHHS. Smart-TeXHOoAOTiT

KOpPHUCTi BOHM MOKYTh 3aBaaTu IKoau. OCKiJIBKM Taki mMpucTpoi MOXKYTh
30epiratu OaraTo iHdopmarii mpo iX BJIacHMKa, 30KpeMa MOMKYTh 3HATHU
Woro TouHe MicresHaxomkeHHA. locTyn Kibep3aoumHITIB 40 Takoi imdop-
Marii i 10 KOMII'IOTEepHOI cucTeMHU KepyBaHHS MOJKe IIPU3BECTHU IO IOPY-
IIeHHA iH(opMaIliiinol 60e3leKM Ta CKOEHHS 3JIOUMHY, 4 B TipIINX BUIAJ-
Kax i HecTH 3arposy KUTTIO Ta 3J0POB’I0 JIOIEH.

VYeci raki TexHoJOTii, AKi 3a0e3mMeUyOTh B3aEMOIiI0 ITUMPOBUX IIPU-
CTPOIB 3 HABKOJIUIIHIM CEPEeIOBUINEM i HAIiJIAIOTH III0 CUCTEMY 3IaTHIiCTIO
0 yXBaJIeHHA pillleHb, BiageHOro KepyBaHHA 331 e(eKTUBHOIO BUKO-
HAHHA IMOJeHHUX CIpaB, MOOYTOBUX i BUPOOHWUYMX 3aBAaHb, Ha3WBAIOTh
Smart-rexHogoriamu.

Ha ocHOBiI pO3BUTKY IIMX TEXHOJOTi!li BUHUKAIOTH HOBI NOHATTA:
Smart-micma, Smart-kpainu, Smart-oceima, Smart-ekonomixa, Smart-cy-
cninvemeo (Maja. 7.3). B 0CHOBi IIbOTO «PO3YMHOTO» CYCIILJILCTBA JICXKUTH
PO3BUTOK «CYCIIiJIbCTBA 3HAHb», IMU(MPOBUX TEXHOJIOTiH, yChOTO TOTO, IO
npuBene a0 u(POBOi epr PO3BUTKY HAIOI IuBigisarii.

«Po3

MHUU» CBIT
T BiacTerenHA crapdionie W EnerTposariit
- — MpHCTRO

FoayMHeE ocaimesHa

KasTpans
Aopotly saTopin

KOHTRONL AROCT)
arponpa il

HbHTpans 38 ATnMid

Korpons
BHTOKIE BORM

BT HOCTIRG

¥ paBiisHeA e

i ¥Onanm

Poaymina naproska [eonoralys
fpEAMETIS

HoHfpons
33 ANICTIO BORMW HEM 113 DROBLX 20H

Man. 7.3. «Po3ymHuny cBit

IHTEPHET PEYEN
@
;{J'l Mpuraaawte
45 ® Lllo Take KoM 'tomepHa Mepexa? FAki NpUCTPOi MOXYTb ByTU NpUeaHaHi O KOMM'to-
TepHoi mepexi? @ Lo Take iHmepHemM? AKMM YMHOM KOMM'IOTEPHI NPUCTPOI NigKnoya-
I0TbCA A0 IHTEpPHeTY?




~J PO3AIn

«Po3ymHi» mpucTpoi, «pO3yMHi» OYAWMHKM € MPUKJIAZaMU peaJsrizairii
HaWmonmyJaApHiImoi HayKoBoi imel cyuacHoi iHpopMaTUKH, AKa 3apas akK-
TUBHO BTLJIIOETHCSA B JKUTTA, — iHTepHeTy peuein. I[i TexHosoOTii Kapau-
HaJbHO BILIMBAIOTHL HA PO3BUTOK CYyYaCHOTO CYCIiJIbLCTBA, OCKiJIbKU 3a0e3-
IeuyIOTh MOXKJMNBICTL OaraThboM IpoIllecaM BigOyBaTHCs aBTOMATHYHO, 0e3
OesmmocepeHLOI yUacTi JIOAWHU, ajie Hig i1 KOHTPOoJIeM.

IaTepuer peueii (auri. Internet of Things, ckopouerno IoT) — 1e cy-
KYOHICTH TIPUCTPOIB, OCHAINEHUX [JaTuYMKaMH, CeHcopaMu, 3acobamMu
OIpaIllOBaHHsA, NepelaBaHHA Ta IPUIOMY CUTHAJIB, IMiAKJJIIOYEHUX OO0 TJIO-
O6asbHOI Mepesxi «IHTepHeT» 3 MeTOIO IlepefaBaHHS BJIACHUX JaHUX Ta OT-
pUMaHHA KOMaHI.

Y rakomy mu(poBOMY CEPEIOBUINI CTBOPIOIOTHCA HOBI YMOBU s 0i3-
Hecy, OXOPOHU 3I0POB’s, 3a0e3lMeueHHs eKOJOTiuHol 0e3leKu, 3SMiHIOITh-
cs 0coOMCTi Ta coliasbHi acmeKTH KUTTA (Maa. 7.4).

4 Bezneka )

Mo6yToBi peui ) GPoayMHi» 6ynm-||m\

Q m\‘j__ _ IHTEPHET

PEYEN

Cinbcbke rocno_p,ap-\
CTBO, eKonoris

4 Toprisna

.

2f;

Man. 7.4. |HTepHeT peyen i Noro BUKOPUCTaHHSA

Tak, y:ke 3apas Jikapi 3 BUKOPHCTAHHAM IIePEHOCHUX MATUYUKIB, SIKi
BCTAHOBJIEHO Ha MAaIli€HTi, MOXKYTb BiAmajieHO BifCJIiZKOBYBaTH HOTO CTaH
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3I0POB’S Ta pearyBaTHU Ha 3MiHU B PEKUMi peaJbHOro uacy. ABTOZOPOKHI
CAy:KOM BCTAHOBJIIOIOTH CIEIliaJibHi JaTUMKH HA aBTOMOOIJIBHUX IIIIAXax
I BiZCHiZKOBYBaHHS IIBUAKOCTI aBTOMOOiJNiB, aBTOMATHUHOI (ikcaii
OOpYIIeHb i BignmpaBiieHHA iH(opMaIllii mpo mei GaxT y NaTpyabHY CIYK-
0y Ta BomieBi.

g s3amobiraHHsA JIiCOBUM ITOJKEXKaM BUKOPUCTOBYIOTH Mepe:xy «JIi-
COBUHM M030p». ¥ JicaxX yCTAHOBJIIOIOTH CUCTEMY MAaTUUKIB TeMIIepaTypu Ta
BileoKamMepH, [aHi 3 AKUX HepefaloThcd Y IporpaMmy IJad aHaJisy cuUTyalrii
Ta CIOBiIIAIOTh YeProBUX Y pasi MoXKexKi.

Hapasi mmumporkoi momynasdpHOCTI HaAOyJauM MOHITOPHMHT CTaHY BOIHOTO
cepemoBUIla, MOHITOPHMHI aTMOC(EPHOTO IIOBiTPsS, a TaKOoK celicMiuHOI
aKTHUBHOCTi. BUKOPHUCTOBYIOTHECA JaTUMKM, AKi BUMipIOIOTH YMICT BYIJIe-
KHCJOTO0 Taldy, BOJIOTICTH IIOBITPs, KiJBKICTh pPagioOaKTUBHUX €JEMEHTIiB
i mepemaioTh IIi JaHi Ha 0OPOOKY B IeHTPHU KepyBauHA. Taki mpucTpoi Mo-
JKYTh 3HAXOAUTHUCA B PISHUX KYTOUKaxX MJAHETH, Y TOMY UYHCJHIi y BarKKO-
IOCTYIIHUX MicIfX, i mpaioBatu uepes Wi-Fi, Bluetooth, GPS.

IlinkTf0UYeHHA MIPUCTPOIB 0 iHTEPHETY Ma€ JIOAAM OijbIlle MOYKJINBO-
cTell 1A parioHAJBLHOTO YIPABJIiHHSA pecypcaMu: BUTpPauaHHA rasy, BOIU,
cBiTsIa, BUmOOYTKY pisHUX BHUIIB eHeprii Tormro. Hampukiaam, cTaao X0J0-
Hillle — BMHKAa€EThCA OMNAJIEeHHA B ycixX OyAMHKaxXx Micrta i3 IMeHTpaJbHUM
ONaJIeHHAM, CTaJI0 TEILIillle — BUMHKAEThCA. YBeuepi 3MeHIIUBCA PiBeHb
OCBITJIEHOCTi Ha BYJMIIi, TO BiAIOBiJHO BMUKA€ETHCS BYJMYHE OCBiTJIEHH;
cBiTI0hOPU TIEPEXOAATh YV PEKUM «yBara» B IIeBHUI uac 700U, KOJIU 3MeH-
IIyeThCs IIOTiK aBTOMOOLIIB Ha JOpPO3i.

ABTOMAaTH3alliA BUPIIIeHHS B TaKuil cmocib 6araTboxX JKUTTEBUX IIO-
Tpeb i BUPOOHMUYUX 3aBAaHb, OIEPATUBHOTO YXBaJIeHHS PillleHb HaJae
MOKJIMBiCTEL JIIOAWHI OilbIlle Yacy MPULIIATH ciM’i, TBopuocTi, X00i, mpo-
(deciiiHoMmy Ta 0COOGHCTOMY PO3BUTKY.

i Llikasi ¢akTu 3 icTopii

TepMiH iHMmepHem peyel ynepLue BUKOPUCTaB aMepUKaHCbKUA doaxiBelb 3 Teneko-
MyHikauin Mitep Jlbtoic y 1985 poui. BiH onucae loT sk «iHTerpauito ntogen, npouecis
i TEXHOMOTIN 3 NPUCTPOAMM ANA NIOKNIOYEHHS | JaTymkammn gns 3abesnevyeHHs Bigaane-
HOrO MOHITOPUHTY CTaHy, MaHinynoBaHHS Ta OLiHKN TEHAEHLIA TakuxX NPUCTPOIBY.

Mi3Hiwe, y 1999 poui, TepMiH iHmepHem peyeli NigTpymas
i 3aCHOBHUK gocnigHuubkoro LeHTpy Auto-ID Center y Mac-
CayyCceTCbKOMY TEXHOMOriYHOMY iHCTUTYTI KeBiH ELUTOH (Hap.
1968 p.) (Man. 7.5). BiH BUCNOBUB MPUNYLLUEHHS, IO 3rogoMm
Y KOXHOI 3 peven peanbHoro disuyHoro ceity B loT 6yae uu-
bpoBMI ABIVHKK, T BipTyanbHa Komis.

Hanpsim loT cTaB akTMBHO pO3BMBATUCS, KOMU Ha NMoYaTky
2000-x pokKiB KiJIbKiCTb MPUCTPOIB, MIOKMHYEHUX OO0 MEpPEXi
«IHTepHeT», nepeBuLMIIA KilTbKICTb KOPUCTYBaYiB IHTEPHETY.
Tob6T0 iHmepHem peyel nepeBULLMB iHMepHem srded.

Mepiog 3 2008 no 2009 poku aHaniTukM kopnopadii Cisco
BBaXalTb «CMPaBXHIM HapOXXEHHSIM iHTEPHETY pevein»,
TOMY WO camMe B LeW Nepioa KinbKicTb MPUCTPOIB, MiAKMOYEHMX A0 rnobanbHoi mMe-
pexi, nepeBuLLMna YMCENbHICTb HaceneHHs 3emni. A 3a gaHumu komnaHii Ericsson,

y 2018 poui KinbKiCTb TakMx NPUCTPOIB NepeBMULLMMA KiNbKICTb MOBINbHUX TenedoHiB
y cBiTi. ¥ 2021 poui kinbkicte loT-npucTpoiB nepesuwuna 12 mnpg oguHuub, a oo
2025 poky moxe gocartv 41 mnpa. | Hagani ix Kinbkicte 6yae 3apoctaTu.

Man. 7.5. KeBiH
EwToH



Y 3B’A3Ky 3 Takumu rmobanbHUMK Maclitabamu BukopuctaHHa loT HabyBae mowm-
PEHHSA HOBWUIA TEPMIH — BCEOXOMHWUW iHTEepHeT, iHTepHeT ycboro (aHrn. Internet of
Everything, IoE), sikui i3 YacoMm MoXxe NpuiTK Ha 3MiHy loT.

OCHOBHI NPUHUUNMUN OYHKLIOHYBAHHS MEPEXIi «IHTEPHET PEYEWA»

"+ Npuraaaite
@ |llo Take IP-adpeca komm’rtomepa? |13 4oro BoHa cknagaetbca?
® |llo Take iHgbopmauitiHa cucmema? Ski it cknagosi?

IuTepHeT peueil I'PYHTYEThCA HA TaKUX 0a30BUX MPMHIIUIIAX:

HasBHICTh TI00aJIbHOI KOMII'IOTEPHOI MepesKi 3 BUCOKOIO IIBUIKICTIO;

IO Mepeski mim’emHyOThCS Pi3HOMAaHITHI mpHCTPOi, AKI MalOTh KOH-

kpetHy IP-azpecy B Mepeki;

MIPUCTPOI MAIOTh MOXKJIMBICTH OTPUMYBATU AAHi Ta BiAIPaBIATH iX IIO

MepeKi;

poboTa mPUCTPOIB Yy aBTOMATHU30BAHOMY PEKMMi BimOyBaeThcs 3a cIIe-

IMiaJbHUMU IPOTPaMaMU.

Ha manioHKY 7.6 HaBemeHO 3arajbHy cXeMy (DYHKIIIOHYBAaHHSA Mepe:Ki
«InTepHeT peueii».

. . M)
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Marn. 7.6. ®yHKUIOHYBaHHSA Mepexi «IHTepHeT peven»

g BigcaifKOBYBaHHA CTaHY HABKOJIUIIIHBOTO CEePEJOBUINIA IIPUCTPOI
OCHAIIYIOTH damuuxamu (ceHcopamu), AKi oTpUMYIOTH iHGOpPMAIiIo PO
30BHIITHI yMOBU B peajbHOMY 4Yaci. Hampukiazn, maTyuKwm OJasd BUMipIo-
BaHHS TeMIIepaTypu, TUCKY, IIBUAKOCTI PyXy, MicIld po3TalTyBaHHA, BO-
JorocTi Ta iHiri. ¥ 6ijbIrocTi BUIIaAKiB BOHM MalOTh aBTOHOMHI :KepeJa
JKUBJIEHHS.

HaTunk BuMipioe (ismuni mapameTpu aAesaKoro o6’eKrTa / ABUIIA Ta IIe-
PeTBOPIOE iX y IU(POBUI CUTHAJ, AKUN MOMKe OyTH mepefaHuil i MpuiHA-
TUH BifIIOBIiZHWUM KOMII'IOTePHUM IIPUCTPOoeM. [lId ompaljfoBaHHsA Ta Ha-
KONUYEHHS NAaHUX 3 JAaTYNKIB BUKOPUCTOBYIOTH 60Y006aHi Komn'iomephi
npucmpoi, 10 AKUX JaTYNKU IPUENHYIOThCA Yepe3 KoHmpoJaepu. Konmpo-
nepu — Iie cIelliaJibHI IPUCTPOI, 110 3’€JHYIOTH €JIeMeHTU CUCTeMM! OIUH
3 OMHUM i 3B’sA3YIOTh CHCTEMY i3 30BHIIIIHIM cBiTOM.

SKIMo K ompaIloBaHHSA OTPUMAHUX MaHUX ILJIAHYETHCA HA JIOKAJIBHO-
My Komm’ioTepi, cmapTdoHi, cepBepi, To ojsg OOMiIHY JaHUMU MiK MPU-
CTPOSAMY BUKOPHCTOBYIOTH DisHi Kananu nepedasanna danux (6e30pomosi
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abo dpomosi mepeoici). BomHOUaC BasKJIMBUM € 3a0e3IeueHHA HAAiHOCTI Ta
KOoH(imeHITiAHOCTI ITepefaBaHHSa TAHUX.

Hna amamiszy mammx i yxBajeHHA PIiIlleHHS KOMII'IOTepPHI IpucTpoi
BUKOPUCTOBYIOTH BiIIOBilHE npozpamHue 3abe3neienHnsn, sKe 3a IEeBHUMU
aJITOPUTMaMM OmpalboBye orpuMani mani. Ili mporpamm mMoXKyTH ycTa-
HOBJIIOBaTHCS Ha MOOiLJIbHI mpucTpoi, y BOymoBaHi KoMII'loTepu ab0 BUKO-
PUCTOBYBAaTU XMapHi TeXHOJIOTII.

PesyabraTti oOpoOKM OTpUMAaHNX JaHUX Y BUTJISAL BiAIOBIiAHMX CHUTHA-
JIiB HaAXOJATH Ha TaK 3BaHI gukoHYylowi npucmpoi (axkmyamopu, Kinuesi
npucmpoi). Ile mudpoBi mpucTpoi, ki 6e3mocepeIHHO BUKOHYIOTH KOMAH-
I, HaIIPUKJAI aBTOMATHUUYHI BUMWKAUi, MiZAOMHUKIN, PO3ETKMH, CUPEHH,
KJIaIlaHW, IBUTYHU TOIIIO.

Binpmricte omeparliii B iHTepHeTi peueill BimOyBaeThca 06e3 yuacTi
JIOOUHN, ajleé BOAHOYAC KOPHUCTYBA4 MOJKE€ B3aEMOIIATU 3 OYAb-IKUM
OPUCTPOEM: BigmaBaTu KOMAaHIMW, iHCTPYKI[iI, OTPHMYyBATH IOCTYHO MO
irgopmarrii.

3pyUHiCTb, eKOHOMIUHICTh, Pi3HOMAaHITHICTh BapiaHTiB BUKOPHCTAHHS
IoT pobOuts iHTepHeT peueil HaWBaKJIMUBiIIO TexHojoriero XXI cromait-
T, AKa Oyae IPOJOBXKYBaTH HaOupaTu 00epTiB. ¥ Mipy Toro, Ak memaJi
0inpIlle KOMIIAHIA yCBiTOMJIIOIOTH MOTEHITiAN iHTEepHeTY peueit, 30iJbITyBa-
TUMETbCA KiJbKiCTh MiAKJIIOUEHUX IPUCTPOIB i HIPOJOBIKUTHCA PO3IBUTOK
(YHKI[IOHAJIBHUX MOYKJIUBOCTEH.

w., MPauoemo 3 komm'ioTepom Op:d0
' BaBgaHHA Ta aJTOPUTMU iX BUKOHAHHA BU 3MOKeTe 3HAIi-
TH 3a agpecoio https://cuttly/Re2cKlsk a6o QR-kKomoM. E

Hamea)kAmMBILWLE B LLbOMY MYHKTi
- «Po3ymHi» npuctpoi, abo Smart-peyi, — ue UndpPOBI NPUCTPOI, AKI Nig'€AHYOTb A0
foKanbHOI Mepexi Yn iHTepHeTY Anga 30MpaHHA 1 nepefaBaHHA gAaHUX 3 BUKOPUCTAHHSAM
Pi3HOMaHITHUX AaTyuKiB. BOHM MaloTb HEeBenuki po3mipn N He3Ha4yHy macy, iX 3py4HO HO-
cuTH i3 coboto.

3 BUKOPUCTAHHAM «PO3YMHUX» MPUCTPOIB CTBOPIOKOTb «PO3YMHi» OyauHKM. Jatumku
Ta CEeHCopW UMX NpPUCTPOiB 3bMpaoTb AaHi Ta NnepedarTb Yepe3 iHTEPHET Yy chneuianbHy
nporpaMmy KepyBaHHsI «pO3yMHMM» OOMOM Ha cepBepi, CMapTdoHi rocnogapis abo nynbrTi
KepyBaHHS.

IMig Yac BUKOPWUCTaHHS «PO3YMHUX» MPUCTPOIB BAXKITMBMM € MUTAHHSA iHTepHeT-6e3-
neku. AKLO eneMeHTN Takoi cuctemmn He OyayTb HANEXHUM YMHOM 3axULLEHI Bif, HECaHKLi-
OHOBAHOTO BTPYYaHHS, 3aMiCTb KOPUCTI BOHW 3aBAaAyTb LUKOAM.

TexHonorii, Aki 3abe3nevytoTb B3aEMOAII0 LUPPOBUX MPUCTPOIB 3 HABKOSMLUHIM
cepefoBULLIEM | HAAINAKTb LK CMCTEMY 3[aTHICTIO OO yXBaneHHs pilleHb, BigganeHoro
KepyBaHHS 3a45181 €PEKTUBHOMO BUKOHAHHSA LLOAEHHWUX crpaB, nobyToBuX i BUPOBHUYMX
3aBAaHb, Ha3nBalTbCA Smart-rexHonoriamu.

Ha ocHOBi poO3BUTKY UMX TEXHOMOri BMHMKaKTb HOBI MOHATTA: Smart-micma,
Smart-kpaiHu, Smart-oceima, Smart-ekoHomika, Smart-cycninbscmeo. B 0OCHOBI LbOro
«PO3YMHOro» CyCnifibCTBa NEXUTb PO3BUTOK «CYCNiNbCTBa 3HAHbY, LMAPOBUX TEXHOMOTrIN,
yCbOro TOro, o npueeae 40 LMdpOoBOi epy pO3BUTKY HALLOT LmBinisaLii.

IHTepHeT peyen (aHrn. Internet of Things, ckopodeHo IoT) — Le CyKymnHiCTb MPUCTPOIB,
OCHalLeHVX gaTynkamu, ceHcopamu, 3acobamu onpauioBaHHs, nepefaBaHHs Ta npuromy
curHanie, NigknYeHnx 4o rnodanbHoi Mepexi « IHTEpHET» 3 METOK NepefaBaHHsA BNacHUX

OaHnX i OTPMMaHHA KOMaHA.



~J PO3IIn

Y Takomy LMPOBOMY CEpPELOBULLI CTBOPHOOTLCA HOBI YMOBM Ansi Bi3HECY, OXOPOHM
300poB’sl, 3a0e3ne4YeHHs1 eKoNoriYyHoi 6e3nekun, 3MiHIKTLCS 0COOUCTI Ta couianbHi acnekTu
XUTTHA. BUHMKaOTb MOXNIMBOCTI aBTOMaTu3auii BUpilleHHs BaraTbox XUTTEBUMX NOTPed
i BUPOOHNUNX 3aBAaHb, ONEPATUBHOIO YXBareHHs pilleHb.

[HTEpHET peyert FPYHTYETLCA Ha Takux 6a30BMX MPUHLMNAX:

HasiBHICTb rnobanbHOi KOMM'IOTEPHOT Mepexi;

00 Mepexi nig'eaHyTbCA PIBHOMAaHITHI NPUCTPOT (AaTUYMKKU, KOHTPOMEPW, akTyaTopu
Ta iHWi), AKi MaloTb KOHKpeTHy IP-agpecy B mepexi;

NPUCTPOI MaKTb MOXIUBICTL OTPUMYBATK AaHi Ta BIgNPaBnaTh iX No Mepexi;
poboTa MpuCTpoiB Yy aBTOMAaTM30BaHOMY pexuMi BigbOyBaeTbCcsa 3a crelianbHUMu
nporpaMamu.

3pPYYHICTb, EKOHOMIYHICTb, PI3HOMaHITHICTb BapiaHTiB BUuKkopucTaHHs loT pobuTs iHTep-
HET peyel HanBaXknuMBILLO TexHonorieto XXI cTonitTa, sika 6yae npogoBxyBaTn HabvpaTtu
obeprTiB.

:-*' Aaunte BiANOBiAI HO 30NMUTAHHSA

! 1. fKi Bu MOKeTe HaBeCTH NMPUKJAAU BUKOPUCTAHHSA «PO3YMHHUX» pe-
yeit? [losacHITL IX QYHKIIIOHYBaHHA.

2. IIlo posywmitors mixm Smart-mexuonoziamu? Yu BUKOPUCTOBYIOTH
Taki TeXHOJIOTil y BaloMy HaceJIeHOMY HYHKTi?

3. ¥V oMy CyTHiCTH HNUTAHHA iHMepHem-0e3neKu Iig yac BUKOPUCTAH-
HS «PO3YMHUX» IPUCTPOIB?

4. Ilo Trake inmeprem peueil? 13 woro BiH cKIamaeTbCA?

5. fki 6asoBi mpuHIUIN QYHKIIIOHYBAaHHS iHTepHETY peueii?

6. Ax pyukrIiionye mepeska «IHTepHeT peueii»?

OG6roBopiTtb i 3p06iTb BACHOBKU

1. flxe 3HaueHHA Mae iHTepHET pedell y *KUTTI Jomeir?
2. §fIki HeraTuBHi acmeKTu iHTepHeTY peueil Bu MoskeTe HazBaTtu? Yum
Ile MOJKe HAIIIKOANTU CYCIiJIbCTBY; JIIOAAM; IPUPOLi?

3. fAKuM umHOM iHTepHET peueil 3MiHIOE CIIOCiO KUTTA Jiomei?

4. Yu Mo:kHa BBasKaTU iHTEepHET peueill, «pO3yMHUII» OyAUHOK iH(OD-
MalinauMu cucremamMu? BinmoBinb MOACHITH.

¥. BMKOHOWTE 30BACHHS

@! 1. IlepernsubTe B iHTEPHETI BileOPOJIUK IIPO iHTEPHET pe-
el 3a axppecoro https://cutt.ly/aeLdRwWVE a6o QR-xomowm. E E
IligroTyiiTe HA OCHOBIi Bifeo Ipe3eHTAaIlil0 IPO BUKOPUCTAHHSA -i
iHTEepHETY peuell i «pPO3yMHMX» IIPHUCTPOIB. 30epeskiTs pe- E F
3yJbTaT poboTH y Bamiiii mamnmi y ¢aiiai 3 imMmeHem 3aBmaH-
Ha 7.1.1.

% 2. 3maiinite B inTepHeri iH(popMamiro IPo BUKOPHUCTAHHA iHTEpPHETY
& pedell y pisHuX cepax ekoHoMiku. Iligroryiite rpymose IIOBiZOMIICH-
HA y BUTJIAAL Bimeopoamka. 30epe:kKiTh pe3ysabTaT PoOOTH y BaIliii mamiri
y Gaiiai 3 imenem 3aBmanug 7.1.2.

3. Omumrith (GYHKI[IOHYBAHHS «PO3YMHMX» CHCTEM Ha HaBeIeHUX
MPUKJIagaX y TEeKCTOBOMY HOKYMeHTi. 30epe:KiTh pesyabraT po6oTu y Ba-
mIi# mammi y ¢aiiiai 3 imenem 3aBmanHdg 7.1.3.
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a) dirHec-Opacier

3anunc nokasHuKiB 36epexeHHs MNepegava gaHnx  AHania gaHux,
pyXxy B pexumi AaHVX 3a AeHb  Ha MOGINbHWN Bigyanisaulis,
@ peanbHOro 4acy npucTpin abo Ha pekomeHaauii
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0) «Posymuuii» 3aBof
>
v

Cnyx6wu 3aBogy

. <% 4.3naiifiTe B inTepHeTi iH(popMAaIiio IPO BUKOPUCTaHHA Smart-rex-
s+ HoJsoTi#t B ocBiTi Ta HaBuamHi. IligroTyiiTe KOJEKTUBHY IIpe3eHTAIlii0
Ha TeMy <«Smart-ocBiTa ChOrOAHi», BUKOPHCTOBYIOUM OHJIAWH-PEIaKTOP
mpesenTaliiii Google. 30epe:xiTh pesyabTaT pobOTH y Balmiil mammi y (aiiiai
3 imenem 3aBganng 7.1.4.

5. 3malmiTh B iHTepHeTi iH(opMaIlilo MPO CTBOPEHHS B Pi3HUX Kpai-
Hax cBiTy cyuacHmx Smart-mict. OgopmTe pesyabTaTu PoOOTH B TEKCTO-
BOMY IOOKYMEHTi y BUIJIAAi OykJjeTa Ta 30epesKiTh Woro y Ballriii mamiri
y (aiiai 3 imenem 3aBmanua 7.1.5.

() 6. OsnaiiomMTech 3 Bifleo IIOA0 MiJKJIIOYEHHS B JOMi «PO3yM-

HOI» po3eTKM 3a mocwiaHHAM https://cuttly/EeLdTKU3 abo
QR-xomom. 3a MOKJIUBOCTI CIPOOYIiTE BCTAHOBUTHU Ii Y BaIloMy
IOMi CIIJIbHO 3 OGaThbKaMM UM PigHMMM. SHIMITHL Bifeo, AK BU Iie
pobmiu. fKi spyduHOCcTi Ta IepeBaru IpuHece Iell IPUCTPiil Ba-
mrifi cim’i? IloscHITE Ie Y CBOEMY Bifeo3BiTi.




"; 7. OG’emHaiiTech y rpynu mo 4—5 yyacHUKIB / yyacHuUIb. BukoHuaiite
) MDXIUCHUIUIIHADHUNT IIpoeKT «Po3yMHa Temnundg» 3a IPUKIATOM
daBmanHsa Ne 1 y py6puri «IIpamioemo 3 komno’orepom». IlJIs 1IbOTO BUKO-

pucraiTe cBoi 3HaHHSA 3 PiBUKU, TEXHOJOTiN, iH(OPMATUKU TOIIIO.

« 8. Buxonaiite nmpoext «Hamra Smart-mxosmas, y axomy nepenbadre
¥ migKJIOUYeHHS Pi3HOMAHITHUX MaTUYMKIB AJIS aBTOMaTU3allil (pyHKILio-
HyBauHg mKoau. CKIAITL cXxeMy peaJsisailii Bamroro mpoekTty. Pospaxyii-
Te OPi€HTOBHUN KOIITOPHC peasisalii TaKoro MIPOEKTY, BUKOPUCTABIIU
IMiHM Ha 0o0JafHaHHS 3 iHTepHeT-MarasuHiB. 30epesKiTh pesyJbTaTu Pobdo-
TH y Ballriii manmi y ¢aiai 3 imeHem 3aBmanHda 7.1.8.

9. Buxkownaiite mpoekT «Miit “posymHHI” mimM», y akomMy mepembauTe
OiKJIIOUeHHA PiBHOMaHITHUX [TaTUMKIB a4 aBTOMaTHU3allil (PYyHKIIiOHY-
BaHHA OyAuHKY / KBapTupu. CKJIagiTh cxeMy peaJsrizaliii BaIo-
ro OpoekTy. PospaxyiiTe OpPieHTOBHMII KOIIITOPHUC pPeaJisaIrii
TAKOT0 HPOEKTY. 30epesKiTh pes3ybTaTy POOOTH y BAIIIid ITAIITi
y (aiini 3 imenem 3aBmaHHa 7.1.9. BukonaiiTe 3aBJaHHS Pa3oM
3 OarbkaMu um pigaumu. Ilig yac BUKOHAHHA IPOEKTY CKOPHU-
craiiTech iH(opMalliero iz caiiTy 3a aapecoio https://220lviv.
top/rozumnyj-budynok/ abo QR-xomom.

10. IlepersnanbTe cTaTTIO 3a TOOocUJaHHAM hitp://surl.li/ E E.-E
Jiqily a6o QR-xomom Ta osHalioMTecda 3 NMPUKJIATAMU BUKOPHU-
CTaHHS iHTEepHeTy peuell y malibOyTHhOMYy. Busnaure, ki mep- FI
CIIEKTUBU PO3BUTKY CYCIILJILCTBA Ta JKUTTS JIOJell y HOBOMY E
nuppoBomy cBitTi. CTBOPiTH mpeseHTaIriro. 36epe:KiThL pesyJib-
TaT poboTu y Balrii mamiii y ¢gaiiai 3 imenem 3aBmanua 7.1.10.

11. Bigkpuiite cropiaky onsaiiH-Kypcy Berym mo IoT Ta
mudposoi TpaHchopmarii Bim mepe:knoi axazmemii Cisco 3za
agpecoio http://surlli/usbmjf a6o QR-romom. Osuaiiomrecs 3i
3MiCTOM KypCy, 3apeecTpyiTecsi B HbOMY Ta MPOUIiTh HaBUaH-
HA. Ilicia saBeplleHHA MOKaXKiTh CBili cepTudikar yumreinio /
YUUTEIBITI.

‘% [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. IITo Take, Ha Bamly OYMKY, wmyuHuil inmeaexm? Yu BUKOPUCTOBY-
Basu Bu #oro? ima axumx 1mineir?

2. ki Bu OaunTe mepeBaru Ta HEJOJIKN BUKOPHCTAHHS IIITYYHOrO iH-
TeJEeKTY B IIKOJi?

7.2. MOHATTE LUTYYHOrO IHTEAEKTY. BAKOPUCTAHH$ LUTYYHOTO iHTEAEKTY
B PIBHUNX TAAY39X

Y ubOMy NyHKTi N”TUMETbCS Npo:

P> WTYYHWUI iHTENEKT i HanpsiMn po3poBOK CUCTEM LUTYYHOrO iHTENEKTY;

P> BMKOPUCTAHHS LUTYYHOTO iHTENEKTY B Pi3HUX ranyssix;

P nepeBarv Ta HeOMIKM BUKOPUCTAHHSI LUTYYHOTO iHTEMNEKTY;

P> WITYYHWUI IHTENEKT Yy HaBYaHHI.
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LUTYYHWUW IHTEAEKT

. ~ MNowmipkynre
e Lo, Ha Bally AyMKy, 03Ha4ae CroBo po3ym? AKy MNOAUHY BBaXXalTb PO3YMHOK?
® lllo Take HasuaHHA? HAk HaB4YaeTecqa BM? @ Lllo Take aneopumm; Mamemamu4yHa Mo-
Oenb? [le i Konv BU BUKOPUCTOBYETE Lii TEPMIHN?

OpuuM 3 HaANWCYJYaCHIININX, HAWIIPOTPECUBHIIINX i HalHeOLHO3HAUHI-
MINX HaOPAMiIB PO3BUTKY iH(MOPMATHKU SAK HAYKU € INTYyYHUHA iHTe-
aext (IIII).

IIpo me cBigumTh xXoua 6 TOH (aKT, IITO
y 2024 pori ABi 3 TPhOX HAYKOBUX HATOPOJ,
HoGeniBebKoi mpemii oTpuMaiu 3a BimKpuT-
TS B rajly3i IITYYHOTrO iHTeJeKTy — y cdepi 110 NisHaHHA | NonaNaHHs

Pizurn Ta X1MI1l. .. TpyQHoLWiB, sika 06’eaHyE BCi

Heprmi sragyBaHHs WPO WITYYHUH iHTe-  nisyaganbhi 3ai6HOCTI MOAUHN:
JEeKT MOKHA BHAWTHU INe y CTAPOAABHBO-  ginuyTTs, CIPUAHSTTS, Nam'siTb,
My cBiTi B Mi()ax IPO CTBOPEHHS IUTYYHUX  ysBrieHHs], MUCTIEHHS.
icToT, AKMX MalCTPU HALIIUJIN POIYMOM UM
cBimoMicTIO.

Crorogui Buropucranua IIII crano HeBig €MHOI YaCTHUHOIO KUTTS
cyuacHoi mgogumHu. Ckamep BiZOWTKIB HaJbIliB, PO3Mi3HaBAaHHA OOJIMUYUS
B TesedoHi, BBeIEHHA TEKCTY 3a IOIIOMOTOI0 aBTOHAOODPY, CHiJIKyBaHHSA i3
yaT-60TOM Yy OHJIAHH-MarasuHi, roJOCOBi IMOMIiYHUKK y cMapT@doHi, cucTe-
Ma «Posymuunii OyZUHOK», aBTOIIJIOTH B MaIllmHax, cepsic Google Maps,
enexTpouHUuil gomatox taxci Uber — yce 1e (DyHKIIIOHYe Ha OCHOBI IITyY-
HOTO iHTeJIeKTY.

MItyuynnit intenexr (auria. artificial intelligence) — 1e obaacts iH()OD-
MaTHKHU, AKa 3[iMCHIOE PO3POOKY iHTEJEeKTYaJIbHUX KOMII IOTEPHUX CHUCTEM
i mporpam, IIf0 iMiTyiOTh POOOTY JIFOACHKOTO MO3KY.

Taki iHTe/leKTyaJbHiI cucTeMU Ta IMPOTrpaMu 3alIporpaMOBaHiI BUKOHY-
BaTHU IEeBHi mii, AK JIOAU: PO3YMiTH MOBY, HaBUATUCSA, MipKyBaTU, POOUTHU
BUCHOBKM Ta IlepeadavaTy, PO3B’sA3yBaTU HPOOJEeMM, YXBaJIOBATH PillleH-
Hs ToITo. IHAKITe KalKyul, Y paMKax MITYYHOTO iHTEJeKTy BUBYAIOTH CIIO-
co0u1 po3B’sA3yBaHHA KOMII IOTEPOM 3aaad, II[0 He MAalOTh ABHOTO aJTOPUT-
MiYHOTO PO3B’A3KY.

CboronHi CTBOPEHHS CHUCTEM IITYYHOTO iHTEJEeKTY BeIeThbCs 3a TAaKUMU
HaIIpsAMaMM’:

1. Cmeopenna kKomn’'romepHux cucmem, w0 imimyoms dianvHicmos
nwdunu (HampuKJIag, eMoIlii, MOBJIEHHS, KeCTH, BigUyTTs, TBOPUICTH
tomro). Ile Tak 3BaHi mporpamHo-amapaTrHi
aCHCTEeHTH, MOMIUYHMKM, IO 3aMiHAIOTH JIOHe
mig yac BUKOHAHHS OeAKHUX POOiT.

Hanpuraan, JroguHomomiomoro  pobora
Codiro (man. 7.7) 6ysmo crBopero B 2015 porri
TOHKOHIChbKOI0O Kommauiero Hanson Robotics
y Buriaaai Kinkum. BoHa HamizeHa HITyYHUM
inTemekTOM, 3maTHa imiTyBaTm 62 Bupasu 00-
JUYYS, YCTAHOBJIIOBATH 30pOBI/II/I KOHTAKT, PO3-
misHaBaTH OOJUYYSA, 3amaM’ ATOBYBaTH Joaei po6oT Codis

IHTenekT (nar. intellectus —
BIOYYTTSH, CNPUAHATTS,
PO3yMiHHS, PO3yM) — 30aTHICTb

Man. 7.7. IMroanHonoaioHun

D)
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i migzTpmMyBaTu 3 HUMH giajior. BoHa mocTiiiHO BJOCKOHAJIOETHCS, CTAIOUN
«PO3YMHIIIIOIO» .

2. Cmeopennsa kKomn’romepHux cucmem HA OCHOBL 6UKOPUCMAHHA
6ionozivHux enemenmié (HaAIpPUKJIAL, Hellporxomn'romep, 6ioKomn’ omep).
Heiipokomn’ioTep po3pod0asaeThbesa A MIPAMOTO 3B A3KY MidK MO3KOM JIIO-
OUHU Ta 30BHIMTHIMU IIPUCTPOAMMU.

Hanpukaan, KepyBaHHSA IPUCTPOAMU CUJIOI0 AYMKHU Uepesd YKUBJIEHi
B MO30K JATYMKM MOKHA BUKOPHUCTATU IJA JIOAel 3 oOMe:keHUMHU (ismu-
HUMU MOMKJIUBOCTAMHU. JaTUMKM, AKi y IIbOMY pasi BUKOPUCTOBYIOTHCS,
pearyoTh Ha CUTHAJIX MO3KY, HeKOAYIOTh IX 1 MepeTBOPIOIOTL y CIelliaJabHi
KOMaHAU IJIsI KOMII IOTEPHOro IpucTpoo (Maua. 7.8).

Man. 7.8. EnemeHTn Henpokommn'totepa

3. Cmeéopenna Komn’romeprux cucmem, AKi imimymombv 702iuHe
MUcneHHa N100UHU, HA OCHOBL 6UKOPUCMAHHA cucCmeMm /102iiH0OZ0 NPO-
2pamyeéannsa (Haupukiaazx, MoB nporpamyBaHHa Ilpodor, Jlicn Ta inmux).
Taki cucremu yxBajieHHA pillleHb (eKcnepmmui cucmemu) BUKOPUCTOBYIOTH
IJIS OIIPAIIOBAHHSA BEJIUKUX HECTPYKTYPOBAHUX JAaHUX 3 ypaXyBaHHAM Oa-
ratbox (hakTopiB (HiarHoCcTyBaHHS).

OpHiero 3 mepHIuxX JOTiUYHMX MOB mHOporpamMyBaHHsa Oye IIpoJor
(1972 pik), axuit i 3aaUITaeTbCs Ha CHOTOAHI HAUIMOMYJIAPHIIIO cepen
MOB JJI PO3POOKM TaK 3BaHUX eKcmepTHux cucteMm. IIporpama ma IIpo-
J03i He € TaKoo y TPaSUIliiHOMY PO3YMiHHi, OCKiIbKM He MicTUTL 0as3o-
BUX AJTOPUTMIYHMX KOHCTPYKIiii. OcHOBHe IpH3HAUEHHS HpPOrpaMu — He
BUKOHATU IIOCJIiTOBHICTE Hiii i oTpuMaTu MOTPiOHUII pesyabTaT, a 3HAUTHU
pimmreHHsa Ha OCHOBI aHAaJIi3y Habopy (haKTiB 3a 3aJaHUMU IIPABUJIAMU I100Y-
JIOBU JIOTiYHOTO BUCHOBKY (MaJj. 7.9).

4. Cmeopennsa kKomn’romepHux cucmem, Aki 6ydymsv max 36aHuMU
iHmeneKkmyaivbHumMu azeHmamu, 1110 CIPUAMaOTh HABKOJIUINHINA CBIT 3a
IOIIOMOTOI0 JATUMKIB i BINIMBAIOTH HAa 00’€KTU B HAaBKOJIUIIIHBOMY CEpemo-
BHUIIL 3a JOIOMOTOIO JedKNX MeXaHi3MiB.

Hanpukiaan, aBromatusoBaHi 6ji0ku (Maji. 7.10) KepyBaHHA B JIiTaKy,
aBToMOOLIi un BoJIA, aKi MOXyTh B aBTOHOMHOMY peKuMi 6e3 yuacTi Jiro-
IUHN KepyBaTH PYXOMUM 00’€KTOM, BUKOHYBaTK IIeBHi aii, aHajisymouu
BOJHOYAC IIBUIAKICTh, TPAEKTOPilO, IIEPEINKOAN Ta iHIIi 30BHIIIIHI (PaKTO-
pu. AGo 11e MoKe OyTH IIOIITYKOBUM POoOOT, AKHI 30Mpae IJad KOPUCTyBaua
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Mponor-npoLecopu.
InrocTpauisa 40 BUKOHAHHA nNporpam

1) Npegor(X,Y):-baTeKo(X,Y).
2) Npepok(X,Y):-Batoko(X,2), Npepox(Z,Y).

3) BaTeko(aipleaH, Asabkoflyka). 3anuT
4) batbro(ainlsan, GaTbrOBacwnb). e
5) Batbro(SarskoBacune, manuiileTpuk). i~ Npesok(aialean, manufNerpux).

:- Barteko(ginIsax, manwileTpuk). Bateko(gigIesaun,Z))Mpegok(Z, manuiNeTpuk).

_| Heegaua —> Bigkart

4 (Z = baTbkoBacune)

(Z = pagbkollyka) 3

:-Mpepok (Asabkollyka, ManuiMeTpuk). : -NMpepok (6aTbkoBackne, ManwiilleTpuk).

l/l 1 /
:-baTteko(baTekoBacnne, mammillerTpuk).
:- Batbko(asabko/lyka, manuilleTpui). 2
i Hesgaya --> Bigkar &

Ypaua!

aTbKo (qﬁnbkoﬂyxa,?b NMpenok(Z, manvilleTpuk).

Heepaua > Bigkat |
[ponor-nponecopn

Man. 7.9. Cxema oTpymaHHs BUCHOBKY Ha MoBi Mponor

iH(dopmallito 3a mMOTPiOHMM 3amuUTOM, aHaJidylouu daHi B Meperki «ImTep-
HeT» ab0 Ha BU3HAUEHUX HOCifAX, oOmpae HauOiJbII AopeuHi Ta 30epirae
BimiOpani maHi B yxkasaHoMy MicIli abo mOBimoMJIsie KOPHUCTYyBauy.

IR

Man. 7.10. ABTOMaTn3oBaHi 6Groku KepyBaHHA Ta NPUCTPOi —
aBTONINOT METPO, NiTanbHWIA anapat
@

&3



AAS TUX, XTO XO4Ye 3HATU BiAbLue

ICHy€E Kirlbka OCHOBHMX TWMIB anropuTMiB, 3a SKUMWU NPALIOE LUTYYHUN IHTENEKT: Ma-
WUHHe Hag4yaHHs1, 2lubUHHe Hag4yaHHs, 2eHemuyHi arnzopummu Towo. OgHUM 3 KIYOBUX
anropMTMIiB € MallMHHE HaBYaHHA, sike Hagae KOMIMOTEPHIN CUCTEMI anropuTMK, siK Ha
OCHOBI BENWKMX 06CAriB AaHMX POBUTM BUCHOBKW, MMOBIPHICHI YMOBMBOAMW, 3HAXO4UTH 3a-
KOHOMIpHOCTi 6€3 ix SIBHOro MporpamyBaHHS Ha Takuln BUA 3aBadaHb. Lle Tak 3BaHun eman
HagyaHHs LUI. | ui > oTpMMaHi pesynbsratv B noganbLluomy cuctema LUI BukopuctoBye BXxe
SIK CBOI 3HAHHS Ta OTpMMaHui gocBid. OTpYMYYM HOBI BXiOHI AaHi, CMCTEMa 3aCTOCOBYE
[0 HWUX CBOI 3HaHHS Ta OOCBI4 | MOXe CChOpMymnoBaTW Ha Liii OCHOBI CBOI BUCHOBKMW, CBOI
pilweHHs. Lle apyruii etan — sukopucmaHHs LUI. TakuM YMHOM iHTEnekTyarnbHa cuctema
OTPUMYE HOBi 3HaAHHS, TOGTO BYUMTBCS TaK, AK Lie pobuTb MoguHa. YHacnigok Lboro cu-
cTeMa CTae NPOAYKTMBHILLO, ePEeKTVBHILLOK Ta TOYHiLLe onpaupoBye AaHi (man. 7.11).

ETtan HaB4YaHHA WTYy4YHOro iHTeneKTy (((HaKOI'IVI‘-IeHHﬂ 3HaHb»)

, =

Anroputmu MexaHi3m
Ha6opu naHux WITY4YHOro OTPUMaHHA
iHTenekTy BUCHOBKIB

ETtan 3acTocyBaHHSA LWITYYHOrO iHTENEKTY

MexaHi3m BucHoBKum,
Hosi aaHi OTPUMaHHSA pilleHHs,
BUCHOBKIB HOBI 3aBAaHHA

Marn. 7.11. Ak npauoe MalMHHe HaBYaHHS

OCHOBOI CUCTEM LUTYYHOrO iHTEMNEKTY € HEeMPOHHI Mepexi, SKi iMiTyloTb poboTy
NI0ACBKOrO MO3KY B LiMdhpoBOMY BUMSA4i. BoHn cknagatotbes i3 LMdpoBMX HENPOHIB, SKi
00pob6nsATL iHopMaLito Ta NnepenatoTh i Aani Yepes CBOi 3B’s13KM MO L MepeXxi.

Y peanisauii anropuTmiB poboT CUCTEM LUTYYHOTO IHTENEKTY NexaTb NeBHI MaTema-
TUYHI Mogeni, KOXXHa 3 sIKMX Mae CBOI OCODMMBOCTI Ta 3aCTOCYBaHHS:

MO8HI Modesli — BUKOPUCTOBYIOTb 4151 0OpOBKM Ta reHepallii TEKCTY;
2eHepamusHi Moderii — 30aTHi CTBOPHOBATN HOBUIM KOHTEHT (300paXKeHHs, TEKCT
abo My3uKky);

OucKpuMiHamueHi Modesii — BUKOPUCTOBYHOTb ANSA Knacudikauii Ta posnisHa-
BaHHS 00’€eKTiB.
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Likasi daktm 3 icTopii

AKTUBHI po3pobku 3i cTBopeHHs LI posnoyanuca B cepeamHi 50-x pokiB XX CT.
Bnitky 1956 poky B YHiBepcuteTi Japtmyta B CLUA nponwna nepwa poboya koHde-
peHLisi HayKoBLiB 3 npobnem wTy4Horo iHTenekty. Came Togdi i 3’ABMBCS cam TepMiH
«wmyyHUd iHmMenekmy», Sk yBiB [)koH MakkapTi (amepukaHcbkui iHdbopmaTuk, 1927—
2011) Ha Ti camin KOHepeHLii.

Y uen nepiog noyanu CTBOPKOBATW MepLUi iHTeneKTyasnbHi
CUCTEMM, PO3POOMATI anropuTMK iX pobOTK, ane BiACyTHICTb No-
TY>KHUX KOMM'IOTEPIB HE AaBarna MOXIMBOCTI OTPUMaTh BaroMmmx
pesynerariB. [NoTiM diHaHCyBaHHSA po3pobok y ranysi LI 6yno
NpU3yrnMHEHO Ha JOBrMN nepiod Yacy, Hactana «3umva LL1».

IHBeCTMUIT Ta iHTepeCc A0 LUTYYHOro iHTENeKTy Biapoau-
nnes Ha noyatky XX CT., KOnv Ans onpauloBaHHS BENNYE3HNX
obcariB gaHux y 6Garatbox 3agadax Hayku Ta MpOMMCIIO-
BOCTIi CTanu YCniLlHO 3aCTOCOBYBaTW NOTYXHi Ta HAOMOTY>KHi
komm'totepu. Lle, cBoeto Yeproto, 3abesnevyBano po3poodKy
mMeTogonorii poboTn iHTenekTyanbHUX CUCTEM, CTBOpPHOBA-
nncs, yAOoCKOHanioBanucs Ta po3noBCIOAXYBanucs mogeni
HEVNPOHHUX Mepex ANS Pi3HMX cdep 3acTOCyBaHHS, HaKo- Marn. 7.12.
nMyyBanucs gatacetu AN HaB4aHHSA Mepex, po3pobnsanucs ko Makkapri
HoBi anroputmu LLI.

BUKOPUCTAHHS LUTYYHOTO IHTEAEKTY
B Pi3HUX TAAY39X AIGABHOCTI AFOAVHA

i J? ~ Momipkyute

e Yy BMKOPUCTOBYBanM BW OHNaMH-Nepeknagadi ons nepeknagis tekcty? OHnanH-
KapTu ona nobynoBun mapLupyTy nepemieHHs? @ Ckinbku pasiB BY CbOrO4HI BUKOPUCTO-
BYBaIiM «PO3YMHi» NPUCTPOI, LUTYYHWUI iHTenekT? HaseaiTe npuknagu.

2 rpyaaa 2020 poxky B YKpaiui Posmopamxenuam Kabine-
Ty MinicTpiB Ykpainu Ne 1556-p 6yso cxBaiserno Komrermriiito
PO3BUTKY IIITYYHOTO iHTeJIeKTYy B YKpaiui htip://surlli/
orgejn, aKa Tmepenbavae BU3HAUEHHA OCHOBHUX HAIPAMIiB
i mpiopuTeTHHUX 3aBAAaHb PO3BUTKY TEXHOJIOTIHA IIITYYHOTO iH-
TEJeKTY 3 MeTOI0 3abeslleueHHS KOHKYPEHTOCIPOMOXKHOCTI
HaIliOHAJBbHOI €KOHOMiKM Ta 3aXMCTy TeXHOJIOTiuHuUX iHdOop-
MallifHO-KOMYHiKaIlifHUX CUCTEM.

IITyuynnii iHTEeJIeKT 3HAXOAUTh HMINPOKE 3aCTOCYBAHHSA B Pi3HUX TaJy-
34X — Ha BUPOOHHUIITBI, y moOyTi, HayIlli, MeIuIMHi, OCBiTi, OaHKIBCBLKIil
cdepi Ta TOprieii, ynpaBJaiHHI Ta MEHEJKMEHTi, JIOTiCTUIli, HA TPAHCIOP-
Ti, y cimbchbKOMY rocmomapcTBi ToIro. Mloro BUKOPUCTOBYIOTE AJIA aBTOMA-
TU3allil BUKOHAHHSA PYTUHHUX 3aBIaHb, ONTUMi3allii 6i3Hec-mporeciB, aHa-
Jidy BeJIMKHX O0O0CATIB maHWX, pO3IisHaBaHHSA 00pasiB, yHOpaBIiHHA
crUCTeMaMU Ta CTBOPEHHS iHTEJeKTyaJlbHUX IIOMIUHUKIB.

B Vkpaiumi pospobkamMmy B Tanys3i IITYyYHOTO iHTeJEK-
Ty AaKTHUBHO 3aWMalTbCsA CHiBpobiTHUKHM IHCTHUTYTY IIpoO-
0jieM IITYyYHOTO iHTENeKTy, IHcTuTyTy KibepHeTuKU iMeHi
B. M. I'mymkoBa HAH Vxpainm, iHIIUX HayKOBUX YCTAHOB
ta IT-Komnaniii.




~J PO3IIN

Binpmr meranpHO 3 mpmrJgazamu BukopucranHa IIII B pisHmx cdepax
IisJIBHOCTI JIIOAVUHU MOKHA O3HAWOMUTUCS, IIePerJIAHYBIIN BiTeoposInK 3a
nocunaHuAM htips://cutt.ly/Srq6YGQb.

V3arambHIOIOUN, MOKHA BUOKPEMUTH, IO CHOTOAHI IITYUYHUHA iHTEIEeKT
Yy CBiTi BUKOPUCTOBYIOTh y TAKUX HAIpAMAax:
¢ PosmizHaBaHHA 00’€KTiB (TEKCTiB, MOBH, rpadiuHmx

00’eKTiB Ha 300pa'KeHHAX, eMOIlili, 3amaxiB, IITyMiB

TOINO): POBIIidHABaHHA O00JUY JIOMel Ha cMmapTdo-

Hax i 3 KaMmep BimeocmocTepe:kenb (maJu. 7.13), aHa-

Ji3 aepokocMiuHUX (oTorpadiii i reoe3MUYHNX KapT,

mepeTBOpPeHHA rpadiuHmx 300parkeHb CKAHOBAHUX

TeKCTiB Yy TEKCTOBUM MOKYMEHT Tomlo. HampukJjan,

posmidHaBaHHA TEKCTY YCHIiIIIHO BUKOHYIOTH IIPO-

rpamu ABBYY FineReader, Office Lens das cmapm-
¢onis, Online OCR.
¢ MamuHHMI TepeKJaa TeKCTiB pisHMMHM MOBaMu, Ha-

MIPUKJIA] 3 BUKOPUCTAHHAM KOMII IOTEPHUX IIPOTpaM Marn. 7.13.
Amazon Translate, DeepL Pro, SYSTRAN Translate  PosnizHaBaHHS
Pro, Google Ilepexnaday (man. 7.14) roiro. obnuyus

EnanauiTi MOBY ToTApCRKE  YKPATHCRKE  EWrmiRchas ~ &' MEccexa  TaTApcsa  yMpsiHobi v

WITYUHMA IHTEABKT - U 0BNACTE IHQODMATHKKY, AKE 38AMaSTECR W Hoanma WHTeANekT - MHOOPMaTHKE BNKSCe, MHTENNeKTYanL
Po3potroio IHTENSHTYRNbHME HOMITICTEDHWME CHOTEM T3 NPOTpam, KOMNEHTER CHCTEMATNTAREIH Nak KelWe aKb NblE CXWUaTyuh
A IMITYIOTE POBOTY MHOOCEKOTD POIYRY nporpamMManapHel yoeTepy GensH WersinknaHa

Man. 7.14. MNepeknapg Tekcty B Google Mepeknaaay

® AmnamiTuuHa migJBHICTH, €KCIEPTHi
CHUCTEeMHU — HAIPUKJIAZ, H0Oip KBUT-
KiB Ha TpaHCIOpPT 3 IepecagKammu, :
MPOKJAJaHHA OINTUMAJLHOTO MAapIII-
pyry mo kaprti (mana. 7.15), miarmoc-
THKa 3aXBOPIOBaHb, CTBOPIOBAaHHA ..,
HOBHUX JIiKiB, aBTOHmijOT JiTaka Ta
aBTOTPAHCIOPTY, YIIPaBJiHHS sAIep-
HUM PeaKTOPOM TOIIO.

o JInTenexkTyadpHi cumcremMu iH(pOp- |
MaIlifinoi Oesmexku — HAIPUKJIAL, s 0
pos3misHaBaHHA Ta 3axXWCT Bif
KOMII’IOTepHUX BipyciB (manx. 7.16), Mas. 7.15. Mapupyt, nobynosanuii
KifepaTak, mporpamMm iHTeJIEKTYaJlb- y Google KapTu
HOrO 3aXMCTy OAHKIBCBKUX CHCTEM e = o

J

o "To.

® Po6GoToTexHika — CTBOpPEeHHSA Ta
sacTocyBaHHA pobomie (rexmiu- | ') g =l ﬁ <
HUX MOPHUCTPOIB [OJIsI aBTOMAaTH3aIii
JIOACHKOI IIpari), HaIIpUKJIag, Ha @ @ E ﬁ % 'F%
KOHBEEPHUX JIiHisIX aBTOMOOiTiB,
Y BaXKKOJOCTYIIHUX MIiCIIIX BYTiJb-
HUX IIaXT, V HeOe3ImeuHuX AJIsa JIO-

Kpisni Pir
=

Sanopimms

Man. 7.16. AHTUBIpYCHi 3acobu
3axuCTy iHhopMaLiHUX CUCTEM
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OUHU MiCI[IX aTOMHOTO BUPOOHUIITBA, BilicbKOBi# cmpaBi (maja. 7.17)
TOIIIO.

TBopuicTs Ta irpm — HAIPUKJIAL, CTBOPEHHSA KOMII IOTEPHOI MY3UKU
Ta MaJIIOBaHHA KaptuH (Mana. 7.18), KomMII’roTepHHX IIporpamM TI'pu
y IIaxu, pPo3podKa iHTeJeKTyaJIbHUX ITPUCTPOIB-irpaIrokx.

Man. 7.17. Pobot Man. 7.18. Ukraine Heroica — cinem-naypear

Ansa AUCTaHLUinHOro npemii MEGOGO Al Film Festival 2024 poky
PO3MiHyBaHHS https://cutt.ly/7TrhcHsas

Likasi paktn 3 icTopii
3Ha4yHMI BHECOK Yy PO3BUTOK TEOPIl LUTYYHOro iHTEMNEKTY 3po6uB
yKpaiHCcbkui yveHun mywkos Biktop Muxannosuy (1923—-1982) —
MaTemaTuK i KibepHeTVK, 3aCHOBHUK IHCTUTYTY kibepHeTukn AH Ykpa-
iHW, akagewmik i BiuenpeangeHT AH YkpaiHu (man. 7.19). Cytb
nornsgis [MyLkoBa nondrana B TOMy, WO BiH 6a4MB y MallUvHi He
3aMiHHVK MOACBKOr0 MO3KY, a creuianbHUN IHCTPYMEHT, SKUN MOro
MOCUMIOE, SIK MOSIOTOK MiACUIIOE PYKY, @ MiKpockon — oui. BiH yBa-
XaB, L0 MaLlMHa — e He KOHKYPEHT MoAvHN, a oro 3Hapsaas, sike
6araTtopa3oBo 36inbLUye MOXINNBOCTI NIFOANHN. Man. 7.19.
B. M. MywkoB

NEPEBATU TA HEAOAIKU BUKOPUCTAHHS LLTYYHOTO IHTEAEKTY

.f ~ Momipkynre
~ e 5k BM po3ymieTe Taki MOHATTA, K a8mopchbKe npaso, akademiyHa Aobpoyec-
Hicmb, niaziam? ® 3 AKOro BiKy MOXHa CaMOCTINHO CTBOPIOBATWU BMACHI akayHTuW

B Pi3HUX OHMamnH-cepBicax? ® HAki npaBuna 6e3ne4yHOro BUKOPUCTAHHS IHTEPHETY BU
MOXeTe Ha3BaTu?

Henmami wacrinie B HOBUHAX 3 ABJISIOTHCS IMOBiIOMJIEHHS TPO Te, SAK
JoguHa i poOOT 3MaralmThCs B PisHUX cdepax misaabHOCTi. I He 3aBKIU
pes3yJbTaTi BUABJIAIOTHLCA HA KOPUCTL JoAuHU. Tak, HampuUKJIam, y ciu-
mi 2018 poxy xommanii Alibaba Group i Microsoft mposenu mopiBHSH-
HS PiBHA PO3YMIHHSA HPOUYUTAHOT'O TEKCTY JIOAbMHU Ta iHTEJEKTyaJbHUMU
cucreMaMmu IMX KoMIlaHiii. BuaBuiocs, 1m0 IIOKasHUK IIITYYHOTO iHTe-
JeKTy ckJaB 82,4 0Oaja, a HaWOiJILIII BUCOKMH IIOKA3HUK cepel JIOAen —
82,3 Oasa. Jlroguua, HAIPUKJIAL, IPOrPAE CHCTEMAM IITYUYHOrO iHTEJIEKTY
B I'pi y mraxu. ¥ OOBTOTPUBAJIOMY KePyBaHHI JIITAKOM IITYYHUHN iHTEJIEKT
«He BTOMJIIOETHCSA», Ha BiAMiHY BiJl JIOAWHUW, i TOYHO CJiAKy€E 3a IIOKAas-
HUKaAM’ Ha aBTOIijoTi. A BaiTKy 2024 poOKy IITYYHUI iHTEJEKT OTPUMAaB
CpiOHY Memasb Ha MiKHAPOAHIN yUYHIBCBKil oJimMmiazi 3 maTeMaTUKU.



~J PO3IIn

VY 3B’a3Ky i3 muM y 6araTbox BUHHKAE €TUYHE NUTAHHA — YU 3MOKe
HITYyYHUN iHTeJeKT MOBHICTIO 3aMiHUTH JIOAUHY? I3 IIbOro mpuBOAYy aUC-
Kycil BegyThCA BiKe MaliyKe cTO POKiB. I omHO3HAYHOI BifIIOBimi HAa CHOTO-
Hi HeMmae.

OmHuM 3 TOJIOBHUX BUKJIMNKIB Bukopucrauusa cuctem I choromHi € Te,
yp 3aB:kau 11 yxBasioe mpaBUJIbHI PillleHHsS Ha OCHOBI OTpMMaHUX [a-
Hux. Hanmpukiag, y TaKUX KPUTUYHUX chepax, AK OXOPOHA 340POB’s abo
npaBocyansa, Buxkopucranua IIII mo)ke mpumsBecTm M0 HelepeadaduyBaHUX
HacJHiAKiB abo ymepemKeHnX PillleHb uepe3 HeJOCKOHAJIICTh aJrOPUTMIB Ta
obMeskeHicTh 6asu s3Hamb I111.

Taxoxx IIII y:xe choromui aBToMaTuaye 0araTo BUPOOHUYUX IIPOIECiB,
yepes I110 MMeBHI mpodecii MOKYyTh cTaTu HenmoTpibHuUMHU. Ile BuUKINKae 3a-
HETOKOEHHSA IIMOJ0 MaWOyTHHLOTO PHHKY IIpalli Ta TOro, SK 3a0e3meuyuTu
HOBi1 MOMKJIMBOCTI IJIS IMPAIMiBHUKIB, uui mpodecii 3HUKAIOTh.

Ockinpku IIII BuMarae BeIMKUX OOCATIB HAaHUX OJIA cBOel e(peKTHUBHOI
poboTu, BUHUWKAE IMUTAHHSA 3axXUCTy KoH@imeHIriitHol iHdopmamii. Xaxkepu
MOXKYTh BUKOPHCTOBYBATH BPA3JIMBOCTI B aJITOPUTMAX ONPAIIOBAHHS TaHUX
IJIs 3JIOBXKUBAHDB, IIT0 3aTPOKYyE AK IIPUBATHUM OCO0aM, TaK i KOMIIaHisIM.

Kpim Toro, cucremu IIII uymoBo MOXKYTh YIOpPATHCA 3 aHATITUYHUMU
3ajavyaMu, ajie iM yce K OpaKye eMOIifiHOI CKJIAZOBOI, AKa € BaKJNBOIO
B TaKHUX c(epax, K 00CJTYroByBaHHA KJII€HTIB ab0 yXBaJeHHA PillleHb, IO
BUMAramoTh JIOACLKOL 1HTYIIIii.

BamauBuM i cKJIaZHMM HaA CHOTOAHI € i MUTAHHSA ILIATiaTy 3 BUKOPHC-
TaHHAM INITyYHOTO iHTenmekTy. Ile BimOyBaeThcsa uepes Te, IO TeHepPaTUBHI
mogesi 111 HaBuaroThCA Ha BEJIMKUX HabOpax JaHUX, IKi MOMKYThb OyTH B3sTi
3 iHTepHeTy, B TOMY YHCJi BKJIOUATH 3aXUIIEHUI aBTOPCHKUM IIPABOM MaTe-
pian. I crnimpatourch Ha HUX, iHTeJEKTyaJbHI CHCTEMHU MOYKYTb HEHABMUCHO
BiZTBOPIOBATY BEJIMKiI YPUBKU TEKCTY i3 IUX MaTepianiB 6e3 MoCHMJIaHHSA Ha
IKepea, M0 TPU3BOAUTL OO MOPYIIIEHHS aBTOPChKUX IIpaB i Iiariary.

AJse icHye i 3BOpOTHa cHUTyaIlid — CTBOPEHO iHCTPYMEHTH Ha OCHOBI
IIII, aki momomararmTh BUABJIATH IJariaT y Tekcrax. BoOHU HOPiBHIOIOTH
HAJAaHWN TEKCT 3 BeJIMKOI0 0asz0l0 AaHWX BeOCTOPIHOK, HAYKOBUX pOOiT,
KHIUJKOK Ta iHIUX AKepes, 100 3HaiiTtu 30iru abo cxoskicts. Ile momoma-
rae 3a0e3mMeuynTy aKaJeMiuHy JOOPOUYeCHICTh i 3aXMCTUTHU aBTOPCHLKi mpasa.

21 tpaBua 2024 pory Paga €C cxBanuia 3aKOH IPO INTYyY-

HUH iHTeJIeKT, YCTAHOBUBIIINM OOMEKeHHS Y BUKOPUCTAHHI ITUX E E
cyuacHuUX TexHoJjoriun (htip://surl. ll/porhhe) Hosi mpaBuaa :
3a00pOHAIOTH IeBHiI iHcTpymenTu IIII, axki mopymryiors mpaBa I+
rpoMajsaH: BUKOPUCTaHHSA 6iomMeTpii, 30MpaHHa CBITIUH JIomel E

3 Mepexxki abo s3ammciB xKamep BifeocIIOCTEpeKeHHs IJIs CTBO-

peHHa 0a3 maHUX PO3MidHABAHHA 00JUY, CTBOPeHHS (eiKiB i mpomaran-
IUCTCHKOI iH(opmarrii Torro.

Kpim Toro, icHyroTh BiKOBi 0OME:KeHHS /i1 BUKODPUCTAHHS OEIKUX
cucreM IITy4YHOro imrenekrty. Hampuikian, miasa BuxopucraHHs ChatGPT
KOpucCTyBauaM IIOBUHHO OyTu mioHaimenIie 13 pokis, a AJigd KOpUCTyBaudiB
BikoMm Bixm 13 mo 18 pokiB moTpiOHA 3roma 0aThKiB a00 3aKOHHUX IPEACTAB-
HUKiB aisa Buxkopucrauus II11.

IIpore y Oyab-AKOMY pasi BUKOPHUCTAHHS IIITYYHOTO iHTEJEKTY MAae
CBOi IepeBaru, 30Kpema:
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EdexruBHicts Ta aBTOMaTH3ania. PyruHHi 3aBgaHH#A, AKi paHimie 3a-
WMaJy rOAUHU, Temep MOKYTh BUKOHyBaTucsa aBromatudHo. 111 3Biab-
Hs€ HaIl Yac AJA OLJIBINT BAXKJIMBUX 1 KPEeaTUBHUX PeUei.

IIBuakicTs 00poOKM maHMX. 3aBAAKMN CKJIATHUM aJTOPUTMaM i Moje-
JSIM MAITMHHOTO HABUAHHSA MITYUYHUN iHTEJEeKT MOYKe IIBUAKO aHaJIi-
3yBaTH BeJIMUE3Hi MacUBU JAHUX, BUABJIATU II€BHI 3aKOHOMipHOCTI Ta
TeHJeHIlil, OTPMYBATHU OIIePAaTUBHI BUCHOBKHU. Ile 0COOJIMBO BasKJIMBO
y cepax, Ae Big IMIBUAKOCTI 3ajiesKaTh KPUTHUYHI PillleHHS.
Ilepconamisamia indopmanii. 1111 amanisye Barmi octaHHI 3anuTu Ta
IIPOIOHYE 3a pe3yJbTaTaMU MOIIYKY Te, IIT0 Bac HaiOiJdbIlle IiKaBUJIO.
VYci uar-60Tu Ta roJ0oCOoBi MOMIUHMKM, SKi 3aBKIM IOTOBL JOIIOMOITH,
TaKoK mpamioloTh Ha ocuHoBi IIII. Bornu BigmosizaroTh Ha HAIIi 3aIIUTU
IMIBUAKO Ta TOYHO.

Burpusamicts. IlITyuHoMy iHTeJeKTy He HOTPiOeH COH i mepepBa Ha
00ig, BiH He JOIyCKae IOMIJIOK Uepe3 IepeBTOMY.

InnoBamnii Ta tBOopuicTh. IlITyuHMiT iHTEJEKT € KaTayisaTopoM iHHO-
BaIlifi i TBopuoCTi B pisHUX rany3dax. ABTOMATH3YIOUN DPYTHUHHI Ta
noBcAKmenHi 3aBmannsa, IIII BuBinbHsE JIOACBKHI TaJaHT, 1100 30ce-
penuTuca Ha OijbIn TBOopumX moumHaHHAX. CIigbHa B3aeMOIis Mik
IIII i JroACHKOIO0 TBOPYICTIO CIPUAE iHHOBAIiAM, POSIINPIOIOYU MerKi
MOKJIMBOTO B Pi3HHMX cepax — Bim amsaiiHy TPOAYKTIB M0 pO3B’A3Y-
BaHHSA Ipo0JieM i reHepyBaHHS ifeii.

CkopoueHHs BMTpAT i omTuMisalisa pecypciB. 3aBAsaKu aBTOMaTHU3a-
il mpoleciB Ta onTHMi3aIii Po3MOAiLIYy pecypciB, AKi BU3HAUYAIOTEL CU-
cremu IIII ma BupoOHUIITBI, Oi3HEC MOKe 3HAUHO CKOPOTHUTH BUTPATU
Ha pobouy cuay, moB’sI3aHi 3 BUKOHAHHAM PYTUHHUX 3aBJaHb, MiHiMi-
3yBaTHW BTPATU Ta MOCATTH Kparux (piHaHCOBUX pPe3yJIbTaTiB.
ITocuneunsa Ge3neKku Ta BUABJIEHHS maxpaiicrsa. ¥ cdepi kKibepbes-
MeKU MITYYHUHN iHTEeJNeKT € MOTYKHUM COIO3HUKOM Y BUSBJIEHHI IIOTEH-
MifHMX 3arpo3 i pearyBaHHi Ha HUX SK y cdepi mepcoHATBHUX JaHUX,
TakK i Ha piBHI ycTaHoB, Iep:KaBU Ta CBiTYy.

MoBHUII mepekgan i KomMyHiKamia. [HCTpyMeHTM MAIIMHHOTO IIepe-
KJIAAy Ha OCHOBI IITYYHOrO iHTEJNEKTY CHPUAIOTH 0e3IepPeIIKoqHOMY
CIIJIKYBAHHIO JIOJEN y TIo0albHOMY MAacIiTabi, e 3HAUHO PO3IINPIOE
KYJbTYPHi, OCBiTHI Ta 6idHec-MOKJINBOCTI.

AAS TUX, XTO XO4Ye 3HATU BGiAbLue
YBaXa€eTbCs, WO LWTYYHUA IHTENEKT 34aTHUI NposiBNATM NOBe-

[iHKY, SKa He Bigpi3HAETbCA Big NOACbKol. Tak, oguH 3 OCHOBOMO-
TNOXHWKIB-pO3POOHUKIB Teopii LWTYy4YHOro iHTenekty AnaH TropiHr
(1912-1954) (man. 7.20) y cBOIN KHM3i «4n MOXXe MalumMHa gymaTn?»
y 1950 pouji BUCNOBMB AYMKY, LLO MaLLUWUHA MOXE BBaXaTUCA PO3yM-
HO ToAi, konu Byae 3gaTHa NiATPUMYBaTK CiNKYBaHHS 3 JIIOAMHOL,
i Ta He 3MOXe 3pO3YMITH, LLIO CNIfKYETLCH 3 MAaLUMHOK. Takum CBOE-
pigHMI TecT (Tak 3BaHWW mecm TiopiHea) BBaXXAETbCA MPONAEHUM
LWITYYHUM iHTenekToMm, akwo 30 % ekcneprTiB, Ski bpaTuMyTb yvacTb
Yy PO3MOBI, HE pO3Ni3HalTb LWTYYHUIA IHTEMEKT.

OpHieto 3 neplwmx Komm'ioTepHux nporpam (2014 pik), wo
nponwna TecTt TiopiHra, 6yna nporpama «Eugene Goostman»

Man. 7.20.
AnaH TiopiHr
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(man. 7.21). BoHa Bena po3moBy 3 MogMHOK Bif iMeHi 13-piyHoro xnonyvka 3 Ogecu
€sreHa NycmaHa (oavH 3 po3pobHUKIB Nnporpamu €. [leM4YeHKO poaoM 3 YKpaiHu).

Y 2024 poui gocnigHukn 3 KanichopHIiNCbLKOro yHiBepCUTETY MPOBENM EKCNEPUMEHT,
y sakomy 500 ekcnepTiB MO 5 XBUAWH CNIfIKyBanucs B YaTti 3 TpbOMa MOZENAMU LUTYY-
Horo iHTenekTy (ChatGPT-4, ChatGPT-3.5 i Eliza 1966 pik) Ta ogHieto nioguHoto. 3a pe-
syneratamu, y 54 % 6ecig 3 nporpamoto ChatGPT-4 ekcnepT yBaxaB, LLO CINKyeTbCA
3 nioauHoto; 3 ChatGPT-3.5 — y 50 % Bunagkis. Lli pe3ynsraty nokasytoTb, LUO LWTYYHa
cucTema ycniwHo nponwna Tect TiopiHra, ane BogHo4Yac AOCAIOHWKMA HaronowyTb, LWo
TECT MOXe BigobpaxaTu 34aTHICTb LUTYYHOrO iHTENEKTY HacnigyBatn abo obmaHoBaTh
nogen, a He 4EMOHCTPYBATW CNPaBXHIiN IHTENEKT.

LiTyuHni iHTENEeKT

¥i nepuie  mecm Tmpl'mt:- fyne npoiideno  y 2014 poui
Komn mnlr‘plulm APpoZpaMol « o

AKa iMimyeana poiMosy 3 13- I
. = Eugene Goostman

IIF'IHU..\"_ X0 LKOM.

Po apol_mlm u

B. Becenos
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Man. 7.21. 3actaBka nporpamm Eugene Goostman

LUTYYHWUW IHTEAEKT Y HABYAHHI

~ Momipkynte

@ Ak 34iCHI0ETBCA MOLLYK NOTPIOHOT iHdhopMaLii B MOLWYKOBMX cucteMax? ® Yn Bu-

KOPUCTOBYBasM BM Ha YpOKaxX CUCTEMM LUTYYHOTO iHTENnekTy? SAKWo Tak, TO Ans Bupi-
LUEHHS IKUX HaBYanbHVX 3aBAaHb?

V¥ BepecHi — koBTHiI 2024 pOKy B 3aKJjajax OCBiTH YKpaiHU IPOBOAMIIO-
Cs JOCJIMKEeHHS IMOJ0 BUKOPHCTAHHS CHCTEM IITYYHOT'O iHTEJIeKTy B OCBi-
Ti, y AKOMY B3saau ydacTb 3190 yumresiB / yUUTENHbOK Ta YUHi / YUEHHUITL
8—11 kmaciB. Busasuiocs, mo 76 % omuTaHMX YUYUTEJiB / YUUTEJIHLOK Ma-
10Th yemimuauii goceing Bukopucraumus 11 y cBoiit mistabmocti Ta 54 % yBa-
JKaoTh, 1m0 IIII sMiHUTL IMIKiNbHe HaBUaHHA B HalOmukui poxu. I 85 %
VUHIB / yUeHUIb y:Ke BuKopucroByBasu 111l B HaBuanui (mam. 7.22).

Ax 43CTO EIMKOPHMCTORYIOTE YU | yuennuyl LLI7

Auwi came goosig M30TL YuHi | yuenwy ¥ BwkopwcTanHi WY

& PEMYNA0HD [ugrTiokks ]

MiAroToRKA AOMAWHBOTD FBADHHR i j 5% ByERAMLD WL paET
PofioTa Ha yPORAK [HENPRCTAL, ROk SBOEHALT A7 SOMAHGHD 360 . B Tk o7
CAMDETIfHE paBaTy Touy) . i

- . - W HE B iEacTa A, BNE My
Moz rinwei axTRaRocTl (HanprIan, mouys Kisk AT creapenne r N 34
HRACHATD NDOEXTY Tow) i . W HE BopaCTaSEyERE( R, | HE Iy
Do CAMOPOIENTIY NOZA LUKCMOHY W6t FYDTRAMK s o 8% il

Man. 7.22. BUkopyCTaHHS YYHAMU / YH4EHNLAMU CUCTEM LUTYHHOTO IHTENEKTY
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IIryunuii iHTeeKT BifKpuUBae mepel YUHIBCTBOM i BUMTeIAMU 0e3Jiu
HOBUX MOKJIMBOCTEM 1 3HAUHO ITOJIETIIIYe BUKOHAHHA PYTUHHUX 3aBAAHD.
Hasenemo kinbka HanpaMiB BukopuctanHa cuctem 11 B HaBuaHHi:
IIIBuaKo 3HAXOIUTU MOTPiOHY iH(poOpMallito, BinmoBiai Ha pisHoMamiTHI
3alUTAHHA, BECTH PO3MOBHU Ha I[iKaBi JJisg Bac TeMHU, YTOUHIOIOUHU Ta
JeTaridyoum 3MicT BigmoBinmeii.
OrpumyBatu Big cucteMm IIII BisyasbHe momauusdA imdopmarllii aasa Kpa-
IIOTO PO3YMiHHSA CKJIAAHUX HaBUaJbHUX TeM (rpadixku, cxemu, mia-
rpamu, indorpadika).
IlepeBipuTu rpaMOTHiICTH HANMCAHHS TEKCTY OyIb-IKOIO MOBOIO, IIO-
JIMIIUTU CTUJIb HAIMCAHHS TEKCTYy 3a AomomMoroio incrpymentis ITII.
OrpumyBatu 3a 3amutom areHepoBaHi IIII imei miasa BUKOHAHHA BJac-
HUX IIPOEKTiB, KOHKYpPCiB, TBOPiB, clleHapiiB TOIIIO.
CrBopioBaTu 3a momomoroio cucteMm IIII 3aroToBKu IpeseHTalliii, Tek-
cTiB, 300pakeHb, pes3oMe, ayIio- Ta BigeomaTepiaaiB Mo YpOKiB, mosa-
KJIACHUX 3aXO[iB, JKUTTEBUX IOTPEO.
Hociim:kyBaT 3a [AONOMOTOK pPi3HUX BIPTyaJlbHUX CUMYJATOPIB
CKJIQAHI NMUTAHHS MIKiJIbHUX NpPeaIMeTiB, HPOBOAUTHU BipTyaabHi mO-
crigm 3 Bukopuctanuam IIII.
T'enepyBatu 3 BukopucranuaaMm IIII piswi omHOTMHHI HaBUYaNbHI
3aBIaHHA 3 Pi3HUX IpPeIMeTiB i TeM, pos3B’sa3yBaTU iX 3 IIePEBipKOIO
IIII, BuKOpPHUCTOBYIOUM SAK HABUYAJBHUU TpeHaXKep, abo TpeHyBaTUCHA
B PO3MOBi 0y/Jb-IKOI0 iHO3€MHOI0 MOBOIO 3i IITYYHUM iHTEJIEKTOM.
BukopucroByBatu IIII-iHCTpyMeHTU He TiJIbKU IJis PO3B’A3yBaHHS 3a-
BIaHb, a I JJA IOSCHEHHS KPOKiB IJA OTpUMAaHHS pPe3yJbTaTiB, iH-
CTPYKIIili IJIsT BUKOHAHHSA TAKOTO 3aBIaHHS.
IloBHOIiHHO HaBuaTHCA Ha OHJAWH-Kypcax 3 PisHMX OpeaMeTiB, e
IIII moke cIIaHyBaTH HEePCOHAJLHY TPAEKTOPil0 HABUAHHS, 3aJI€IKHO
Big piBHA ycminmHOCTi, TOTped i 6asKaHOTO TEMITy HaBUAHHS.

ChoromHi icHye BeJUWKa KiJbKiCTh DPi3HOMaHITHUX iHCTPYMEHTIB, AKi
OpaIoiTh Ha OCHOBI IITYYHOTO iHTENEeKTY, BOHU MHOCTiNiHO BJOCKOHAJIIO-
IOTbCS, 3MIiHIOIOTBCS YMOBHU IX BUKOPHUCTAHHSA, NeAKi 3 YacoM 3HUKAIOTh
i 3’aBaAAOTHCA HOBi. ¥ 3B’A3KY i3 MM SKMXOCh BUKJIIOUHHX CIHCKiB Ta-
KHX CHCTEM He icHye, iX NPHKJAAU Ta CIIOCOO0M BUKOPWCTAHHS MOYKHA
3HAWTHU B iHTepHETi camMoCTifiHO.

Hesari cucremu IIII GeskornToBHi, ase OinbimicTs miaatHi abo 3 6es-
KOIIITOBHOIO ITPOOHOI0 Bepciero. Maiizke Bci 11i cepBicu moTpebyioTh IoIie-
pPemHbOI peecTpalii Ha IILOMY pecypci, AedKi MOMKYTh BUKOPHCTOBYBATH
pawimre ctBopeHi akayuTu B Google um Microsoft. Bogrouac morpi6HO
maMm’siTaTH, IO CaMOCTifiHe BUKopucTaHHa Oinbirtocti IIII-imcTpymentis
I03BoJIeHO 3 13 pOKiB, ajie 3a MOTOAKEeHHSA 0ATbKiB.

Bubip cucrteMu MITYyYHOTO iHTEJEKTY 3aJIe;KUTh BiJ BalInx moTped: Te-
MaTUKU BaluTy, IiJLOBOI ayauTopii, ¢iHaHCOBMX i BiKOBUX OOMEIKeHb,
TeXHIUHNX MOMKJIMBOCTEI TOIIO.

Hasememo KinbKa OpuKJIagiB 0e3KONIITOBHHX CHCTEM IIITYYHOTO iHTe-
JEeKTy, SKi MOKHa BUKOPHMCTOBYBATH B HaBUAJbHil AisabHOCTI (Tabda. 7.1).
Binpm posmumpenuii cuucoxk III-inctpymentiB HaBenerno B Jodamky 3 no
OigpyJYHHUKA.

(&)
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Tabauuys 7.1

Hasea LUI-inHcmpymeHma, mun
Mod0eJti, mocusiaHHs1 Ha pecypc

Mpuknadu eukopucmaHHs1

Gemini Google (MmoBHa mogenb)
https://gemini.google.com/app ?hl=uk

Mowyk iHcopmauii 3a 3annTom, nepeknag Tek-
CTiB Pi3HMWN MOBaMu, CTBOPEHHS Pi3HUX TEKCTIB
3a CHOXKETOM, reHepyBaHHs igen 3a TeMaTuKol,
CKMNajaHHs MraHiB, po3B’A3yBaHHsS 3adad 3 Ma-
TeMaTuKK, NOrikKu, MOB; aHani3 TeKCTIB, HaJaHHSA
pekoMeHaauin, BegeHHsS po3MOB Ta iHLe

Copilot AuzanHep
(reHepaTvBHa mMogenb)
https.://www.bing.com/create

leHepaTop rpadiyHMx 306pakeHb, SKi CTBOPHO-
HOTbCH 32 TEKCTOBUM OMUCOM, MOKPALLEHHS rOTO-
BUX 300paxeHb, CTBOPEHHSA MAKeTIB i wabnoHis

Prezo (reHepaTvBHa mogernb)
https.//prezo.ai/

[eHepaTop i pegakTop npeseHTauin 3a TEeKCTo-
BMM OMCOM, CKOPOYY€E AOBI AOKYMEHTM OO CTU-

N0 Npes3eHTauin, goJae A0 CTBOPEHMX craungis
3reHepoBaHi rpadivHi 306paXKeHHs, Hagae MoX-
NUBICTb NOZINUTUCA NPe3eHTaLieto

EdextusHicTh Bukopucrauua cucteMm 111 3anexuTh He TiJIbKU Bix po-

3YMiHHA 1X MOYKJIUBOCTEH i BMiHHA KOPUCTYBaTHUCA 1X iHCTPpyMeHTaMu, a
Bif TOro, AK IPaBUJILHO CPOPMYJIHOBAHO A0 HUX 3aNMUTH (IIPOMIITH, aHTJI.
prompt — migkaska). TouHi Ta 3po3yMiji 3anmuTu m0 cucTeM 3a0e3TeUyIOTh
OTPUMAHHS KOPUCHUX i pejieBaHTHUX BiAIoBimeii.

PekoMeHIyeMO TOTPUMYBATHCA TAKUX IPABUJI:

CohopmyaioiiTe uiTKO mifo, axky moBuHeH 3pooutu IIII (o6rosBoputu,
chopMyIIOBATH, 3aIPOIOHYBATU, KJIACU(PiKyBaTH TOIIO).

YiTko ¢QopmysoiiTe TeMaTHUKy B3allUTy, BUKOPUCTOBYHTE KJIOUOBI
CJ0Ba, YVHUKAaTe NTBO3HAUHUX CJiB, CJAEHTY, 3arajJbHuUX (pas.
YKaxiTs pesyabTaTr, AKUHA Oa)kaeTe OTPUMATU, i HOr0 BUIJISAL.
VKaxiTs poab, Big iMeHi sxoi moTpibHO oTpuMaTH pesyJsbTaT, abo ITi-
JIbOBY ayAUTOPiio, AJA AKOI OyJe BUKOPUCTOBYBATUCH.

Yuukanite saBUX CJiB 1 CKJIaJHUX peUYeHb, CKJAIHE 3alluTaHHSI
Kpaile po30UTU Ha KiJibKa TPOCTUX.

ITumiTs rpaMaTUYHO TPaBUJIBbHO, TOTPUMYUTECA ITPaBUJ IPaMaTUKMH.
VKasyiiTe MaKCUMaJIbHI po3Mipu mOTpiOHOrO pe3yabTaTy B KiJIbKicHUX
Yy AKICHUX TOKasHUKAX.

Hapgatite 3a morpe6bum IIII mpukJaan BUKOHAHHS, 3pasokK, IIa0JIOH
o()OpMJIEHHH.

OrpumMaBIIN pe3yabTaT BUKOHAHHSA 3aBIaHHSA, BU3HAUTE HOTO Bimmo-
BiHiCcTH BammM moTpedam.

SAKIMo pe3yabTaT 3 IEPIIOTO pady Bac He 3aJ0BOJIBHUB, 3MIiHITHL 3a-
OUT, HAaJAABIIU JOJATKOBY iH(popMallilo, BUKOPUCTABIIN iHII KJIIOUOBiL
cJoBa.

Cucremu IIII mocTifino BuaThCs Ha BaIlllMX 3alIUTaX, TOMY TeMY OJTHOTO
3aBIaHHS 0aKaHO IPOJOBIKYBATH B TOMY camMomy uarti, mo6 IIII amir
OTPUMATH 3 BAIllOTO Miajiory OiJbINT CHUCTEeMHi 3HaHHM.

Aune x 3Bepraemo ysBary, mjo He ciaimg Ha 100 % mosipsTu pesyibTa-

ram pobotu IITI. MokauBicTh TexHiUHUX 300iB, HEPO3YMiHHSA KOHTEKCTY,



BiICYTHICTh €MOIIiliHOTO CIIPUHAHATTA, OOMEKeHiCTh JaHUX — yce Iie MOKe
OPU3BECTHU 0 HENPABUJbHUX BUCHOBKIB i HEKOPEKTHUX Pe3yJbTaTiB.
Tomy, kopuctyrounch I, caix 3aBKIM KPUTUYHO OIiHIOBATH OTPUMA-
HY iHdopwmariito, mepeBiparu ii 3 iHmwux mskepes. I mam’aratu mpo obme-
sKeHicTb MoskauBocTelr IIII, n1o BiH ychoro Jwuille MOTY:KHUN iHCTPYMEHT,
AKHNN MOKe HOIMOMOITH BaM y HaBuaHHi. BukopucToByiiTe #oro, 1mob reme-
pyBaTu imei, CTBOPIOBATH YePHETKU KOHTEHTY ab0 JOJaTh TBOPUUIL CTYIIOP.
Ane mam’araiiTe, III0 OCTAHHIN IMITPUX 3aBKAU Ma€ 3aJUIIATHCS 3a JIOIU-
HOIO — JoJaBaiiTe Ballle ocoOucTe OaueHHs, TBOPUi ifei, BJacHiI BUCHOBKH.

w., [pautoemo 3 komn’roTepom

' BaBmaHHA Ta AJTOPUTME IX BUKOHAHHS BU 3MOYKeTe BHAI-
Ty 3a agpecoio https://cuttly/Se2cKNSC abo QR-romom.

Hamea)kAuMBiLLE B LIbOMY MYHKTi

z LWTyyHun iHTenekT — ue obrnacTtb iHpopMaTMKK, sSKa 34IMCHIOE PO3POOKY IHTENEKTY-
anbHUX KOMM'IOTEPHUX CUCTEM i Nporpam, Lo iMiTytoTb pobOTY MOACBEKOr0 MO3KY: PO3yMiTh
MOBY, HaB4aTuCcs, MipKyBaTu, pobuTn BUCHOBKM Ta nepenbadaTu, po3s’asyBaTv npobnemu,
YyXBanBaTu PiLLEHHS TOLLO.

CborogHi CTBOPEHHS CUCTEM LUTYYHOrO IHTENEKTY BEAETbCS 3a HanpsMaMuy CTBOPEHHS
KOMMIOTEPHUX CUCTEM, LLO IMITYIOTb AiANbHICTb NIOOUHW; IMITYIOTb NOMYHEe MUCMEHHS 1to-
OWHW; iIMITYIOTE (OYHKLIOHYBaHHA NioanHW; 6yayTe iHTENeKTyanbHUMM areHTamum.

LUTy4YHui iHTenekT HabyBae LUMPOKOrO 3aCTOCYBaHHSA B Pi3HUX ranysax AisnbHOCTI.
/loro BUKOPUCTOBYIOTH ANS PO3MisHaBaHHSA Pi3HNX 06’€KTiB, MALLMHHOMO Nepeknaay TeKCTiB,
aHanisy faHux, CTBOPEHHSI eKCNePTHUX CUCTEM Ta IHTeNeKTyanbHUX cuctem iHdbopMauinHoi
6e3nekn, y poboToTEXHILi, 4NS TBOPYOCTI Ta irop ToLO.

OCHOBHMMM Heponikamy BUKOPUCTaHHS pesynetaTtiB podoTtn cuctem LI cborogHi €:
MOXINMBICTb OTPUMAHHS HEAOCTOBIPHUX AaHUX | HEMPaBUIbHUX pilleHb, Criabkui 3axucT
nepcoHarnbHUX AaHuX i 30epexxeHHs KOHDIAEHLUIMHOCTI BUKOPMCTOBYBaHOI iHcbopmallii, Bia-
CYTHICTb €MOLIiHOT CKNaZoBoi y CMiNKyBaHHI Ta iHTYiUil, HEOOTPMMaHHA akageMmiyHoi Jo-
BpoyecHoCTi Ta fonyLleHHs nnariaty kopuctysadamu LUI. IcHyt0Tb | neBHi 0OMeXeHHs noro
BMKOPUCTaHHS, 30Kkpema 3abopoHeHO BMKOpUCTOBYBaTW iHCTpyMeHTu LUI, ki nopyiytoTb
npaea rpomagsiH, abo BiKOBi 0OMEXEHHS.

Y BUKOPUCTaHHI LUTYYHOro iHTENeKTy € W CBOI nepeBaru: eeKTUBHICTb Ta aBToOMa-
TM3auis OeskuX PYTUHHMX BUAIB AisiNbHOCTI, WBMAKICTb 06pOoOKN OaHMX, nepcoHanisadis
OTPMMYBaHOI iH(hopMaLlii, BUTPMBANICTb i CTIMKICTb CUCTEMMW NPOTArOM TPMBANoro Yacy, CKo-
POYEHHS BATPAT i ONTUMI3aList pecypciB, NOCUNEHHs 6e3nekn Ta BUSIBMEHHS LLaxXpancTea,
CckacyBaHHSA MOBHUX 6ap’epiB ToLLO.

LUTy4yHMI iHTENEeKT BiAKPUBAE HOBI MOXIMBOCTI N nepeq YYHAMU / yY4eHnUs MU Ta BYU-
TensiMu / BYATENbKaMMW, 3HAYHO MONErye BUKOHAHHS PYTUHHUX 3aBAaHb, TakUX SIK MOLUYK
noTpibHOI iHdopmaUii, Bidyanisauisi TEKCTOBOro maTepiany, nepesipka NpaBonucy, reHepy-
BaHHS igew, CTBOPEHHS iHhopMaLiiHUX MPOAYKTIB Pi3HOro TUMNY Ta iHLWe.

ICHye Benuka KinbKiCTb Pi3HOMaHITHUX iIHCTPYMEHTIB, SIKi MpaLtoloTb HA OCHOBI LUTYY-
HOTO IHTENeKTY, BOHW MOCTINHO BAOCKOHAMOTLCH, 3MIHIOIOTECSH YMOBU 1X BUKOPUCTaHHS,
Oeski 3 YacoM 3HUKaKTb | 3'ABNAOTLCSA HOBI. BMBIp cucTemm LUTYYHOro iIHTENEKTY 3anexuTb
BiJ BalIMX NOTped: TeMaTukn 3anuTy, LiNboBoi ayamTopii, hiHAHCOBKX i BIKOBMX OOMEXEHD,
TEXHIYHUX MOXIMBOCTEN TOLLO.

3Ha4vyHOK Mipo ePEKTUBHICTE BUKOPUCTaHHS cuctem LI 3anexuTb Big TOYHOCTI Ta
3p03yMInoCTi CHOPMYNbOBaAHUX 3anuUTIB (MPOMMTIB).

KopucTtytoumce LI, cnig 3aBxan KpUTUYHO OUiHIOBATU OTpMMaHy iHdopmauito, nepesi-
pPATY T 3 IHWKUX DKepen. YCBIZOMMNIOBATH, WO Le NuLe MNOTYXXHUIN iIHCTPYMEHT, SKUA MOXe
[OMOMOITM BaM Y HaBYaHHi, Ha poboTi, y XUTTI.
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£~ Aawnrte BiAMOBIAi HO 3ANMUTAHHS

L « .
<L 1. IlTo rake wmyyuHuil inmenexm?

2. ¥V AKUX HAIpsaMax BeleThCA CTBOPEHHS CUCTEM IITYUYHOTO iHTeJeK-
Ty? HaBeniTh nmpuKJIamu.

3. fAKi manpaAMU BUKOPUCTAHHS CHUCTEM IIITYYHOrO iHTEJIEKTY B PisHUX
rajayssax OisabHocTi gJoguHu? HaBemiTs mpurJaagm.

4. o rake npomnm? Ski npaBusa GOpMyJIIOBAHHA ITPOMITIB?

5. fKi icHyOTHL eTMYHI TPOOJEMM CTBOPEHHS CHCTEM IITYYHOTO iHTe-
JeKTy?

9~ O6roeopitb i 3p06iTb BUCHOBKM

1. IITo coisbHOTO MijK MAIIMHHUM i JIOACHBKUM iHTEeJIeKTOM?

2. fIx Bu posymiere caoBa HopbOepra Bimepa (3acHoBHHUKA KibepHeTu-
Ku): «Ob0uncroBaabHa MalllMHA I[iHHA PiBHO HACTiJIBKM, HACKiJIbKHU I[iHHA
JIOAWHA, IO il BUKOPUCTOBYE» 7

3. SKi mepeBaru Ta HemOJIKW BUKOPUCTAHHS CHCTEM IITYYHOTO iHTe-
JIEKTY BU MOKETe Ha3BaTU B TAKWX NMPUKJIATAX:

a) INTYYHUH iHTEJEeKT BM3HAUAE MiarHO3 XBOPiHl JIIOAMHI;

0) HmITYyYHUII iHTEJEeKT CTBOPIOE Ka3Ky IJiA MaJeHbKUX IiTell;

B) INITYYHUU iHTEJEKT Bele YPOK Yy IMKOJIi;

r) IITYYHUH iHTeJeKT MPOeKTye pobora.

4. ki puBuUKH HeCyTh CHUCTEMU IIITYYHOT'O iHTEJEKTy Iif uac iX Bu-
kopuctanHa? IlocminKyiiTecsa mpo Ie i3 caMUM INTYYHUM iHTeJIeKToM. Hu
po3IisisgeTe BU BUCJIOBJEHI 3ayBaskeHHA? [IpopaHKyiiTe BUCJIOBIEHI PU3U-
KU 3a CTyIEeHEeM Ba’KJIMBOCTi AJIA Bac.

5. Sk Bu BBa)KaeTe, UOTO He MOXKe 3POOUTH INTydHHE iHTemexT? ki
npodecii Bin He 3MoKe 3aMiHUTI?

6. Yu mMoiKe IMITYyUYHUH iHTEJEKT OTPUMATU aBTOPCHKE IIPaBO Ha 3reHe-
poBaui HuM Martepiaau? K moTpi6HO AisiTH aBTOpaM, IMOO0 YVHUKHYTH ILJIATi-
ary migm uac Bukopucramusa cuctem IIII? IIpoamasisyiiTe Ta 00OroBOPiTH
i3 mporo npuBony cTaTTi 3akoHy YKpainu «IIpo aBTOpchKe mpaBo Ta CyMisk-
Hi IpaBa» Ta IPoeKTy 3aKoHy YKpainu «IIpo akamemMiuny moOpOUECHICTE».

*. BUKOHOMTE 30BACHHS

% VBara! Burxonaunsa sasdanv 3 eurxopucmanuam III dozeonsemocs 3a
3200010 6ambkie / pidHux. 3a eidcymruocmi 00360y 6amvkie /| piOHUX 8U-
KoHailme 3a80aHHA 0e3 sukopucmanHs II11.

1. BigkpuiiTe iHTepHET-MalZaHUUK [JA iHTEJIEKTYaJIbHOTO
mamoBaHHA AutoDraw https://www.autodraw.com. Bu moixere
HamMaJoBaTu OyAb-iKy KPUBY JIiHiIO, i IIporpamMa moMaJioe 3a
Bac MAJIOHOK, SKHII MOYKHA 00paTH 3 IMEeBHOTO IepesiKy 300pa-
sKeHb. O3HamoMTecsa 3 poboToro mporpamu. HamamiofiTe KinbKa
300pasKeHb 3 BUKOPUCTAHHAM MOMKJMBOCTEHN IILOTO pPeECypcy.
30epexkiTh pesyabTaT PoOOTH y Ballliii mamili y (aiari 3 iMmeHem
3aBmaHuA 7.2.1. U1 MorkHA BBAKATH IO IIPOTpaMy IIPUKJIAIOM
CUCTEMHU IIITYYHOTO iHTeJIeKTy?

2. BigxpuiiTe caiit Aximatop https://www.silvergames.
com/uk/akinator. HamamryiiTe mnepekjan iHTepdelicy yrpa-
iHCBKOIO i morpaifiTe y BipTyanbHy rpy «Bragait cimoBo». Uum
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BIaJiocs mporpami y Bac Burpatu? Yum MoKHa BBa’sKaTH I[I0 IPOTpamMy IpHU-

KJIQJOM CHCTEeMH IIITYYHOTO iHTeJeKTy?

3. BigkpuiiTe oHIAHH-TOJATOK OJSI O3BYUYYBAHHSA TEKCTY
https://qudata.com/uk/text-to-speech/ Ta osHaitomTecsa 3 MOTO
poboToio. YBemiTh KiJbKa TeKCTOBHX (ppas i mpocayxaiite ix
o3ByuyBaHHA. HajamiTyiiTe pisHi pe:XuMm pobOTH IIpoTrpamu,
36epekiTs oTpuManHi pesyiabraTy y Bamriii mamii. IloscHiTb,
¥ MOYKHA BBasKATHU I[I0 IPOTrpaMy IPHUKJIAIOM IIITYUYHOTO iHTe-
JEeKTY. SallUIliTh CBOI apryMeHTU B 30IIUT.

(1 4. Bigkpuitite caiir Quick,Draw! htips://quickdraw.

t withgoogle.com/2locale=ua#. OsnaiiomTecsi 3 POOOTOIO
HelipornHol Mepe:xxi Google, mis aKol moTpidHO HaMaJIOBATH
300pasKeHHsA 3a BKasaHOO TeMooo. OmumiiTe y 30IIUTI, K IId
cucTeMa IIITYYHOT'O iHTeJeKTy BUUTHCH.

& 9. Ogmaiiomrecsa 3i crarreio «3abyra “MaruHa JOTigHOTO
.+ muciaenHs”’ mpodecopa IllykapboBa» 3a NTOCUJIAHHAM
https://uacomputing.com/stories/professor-shchukarevs-
forgotten-logical-thinking-machine/ a6o QR-xomom. Busuaure
Ta 3aIUIITL y 30MINT KijgbKa imeil, axi Oyau chopMyaboBaHi
BUEHUM Ta SIKi 3HAWIIN BifoOparkeHHS B CyYacHHX PO3POOKax
MITYYHOTO iHTEJIEKTY.

6. IlepersiaHbTe OCBiTHil Tesecepian mias yYHIB / yUEHHIb
IImyuHuil inmenexm 0as8 WKOLAPIG 3a TIOCWJIaHHAM hitps://
osvita.diia.gov.ua/courses/artificial-intelligence-for-
schoolchildren abo QR-romoM. 3alUIIiTL y 30IIUT II0 TPU IIPU-
KJaa1: sKi BiJOMOCTi B1 BKe 3HAJIM; IO HOBOI'O BU Ii3HAJIHCS;
Opo 10 XOTiau 6 misHaTucs OinbIe?

i: [oTyeMOCb AO BMBYEHHSI HOBOTO MATEPIAAY

1. IlTo Taxke asmopcvke npago? SAKi Bumoru mo #oro JOTPUMaHHS?

2. A mudpoBi TeXHOJOTiI BUKOPUCTOBYIOTHCA B OCBiTi?

3. fKi pecypcu 3i MITydHUM iHTEJIEKTOM BU BiK€ BUKOPUCTOBYBAJIM?

o ® OLUiHiTb CBOi 3HOHHSA TO BMiHHS

Ouinimbv c80i HasuaabHi 0ocAzHeHHs 3 po30iny «Smart-texHoJorii.

IITyunuii inTexeKT» (novamkosuil, cepedniii, docmamuiil, BUCOKUIL PiBeHb ).

A MOXy NOACHUTYM, WO Take Smart-NpuCTpii | YM BiH BiAPI3HAETLCA Big TPaaULINHNX.
A posymito, siKi nepeBarv Ta He4onikM NOB’A3aHi 3 BUKOPUCTAHHAM Smart-npucTpoiB Ta
iHTEPHETY peyen.

A Moxy HaBecTV Npuknagu NPUCTPOIB, AKi HanexaTb A0 IHTEPHETY peyeil.

£ posymito, ik NPUCTPOI IHTEPHETY peyen nig eqHYrTbCS 40 MepeXi.

A moxy onucatu, sk Smart-TexHonorii Ta iIHTepPHET peyven 3MiHIOKTb HaLle XUTTS.

A MOXy NOSICHWTK, WO Take LWTYYHWUI IHTENEKT i SIKi NOro BUAM ICHYHOTb.

£ 3Hat0 OCHOBHI HanpsamKn po3pobok cuctem LUI Ta ix BUKOPUCTaHHA B pisHUX cdepax
OisNbHOCTI NIOOUHN.

A Bmito cTBoproBaTH 3anutu Oo cuctem LUl Ta nepepbavaty pesynsraTt iX BUKOHAHHS.
A MOXy OUiHUTM NnepeBarn Ta HedoMiKN BUKOPUCTAHHS LUTYYHOTO IHTENEKTY.

£ po3ymit0 eTUYHI acnekTn 3acTOCYBaHHS LUTYYHOIO iHTEMNEKTY.

IToemopime moii mamepian, axuil 6u 3Haeme HedOCMAMHbBO.



5 IIPAK] ﬁsﬁBuKOPMCTAHHﬂ or¢
m A

2 539 MAH[P{}E X TEXHOTIOTTH
8 B o s e o v ovTe TR posiiupure ceaf

(;) P> HaBYanbHWII NPOEKT Ta eTanu MOoro BUKOHAHHS;

< P> BMKOPUCTaHHS CUCTEM LUTYYHOrO iHTENEKTY AN BUKOHAHHS MPOEKTY.
@_9 8.1. HABYAABHUI NPOEKT. BUKOPUCTAHHA CUCTEM LUTYYHOTO IHTEAEKTY
o% 2 AAS9 BUKOHAHHY NPOEKTY

HABYAABHUI MPOEKT TA ETANU NOTO BUKOHAHHS

¢ Mpuraaamrte

® lllo Take HagyanbHUl npoekm? HaBediTb npuknagu NPOEKTIB, Y4aCHUKOM BUKO-
HaHHS skux Bu 6ynun. @ Lo Take n’'atb «[» NpoekTy? Y Yomy ix CyTHICTb? ® HAki meToan
30vpaHHs BiJOMOCTEN ANsi NPOEKTY BY BUKOPUCTOBYBanun?

HaBuanbHi IPOEKTH BW HOYAJM BUKOHYBATH INe B MOYATKOBIHA ITKOJL
Ta IPOAOBXKYBaJIU OpaTU B HUX y4acTb i B 5—7 KJacax.

Ilix vac pobGoTu HaA MPOEKTOM YUYACHUKHN / YUYACHUIIL TOCIiIKYIOTh
mikaBi TemMu, IITYKAIOTh BifIIOBiAi HA CKJIamHI 3anuMTaHHA, BUATHCA MPAILIO-
BaTH B KOMAaH/i Ta IPe3eHTyBaTU pe3yJabTaTU CBOEI POOOTH.

Haragmaemo etamnu peaJtisaiiii HaBuYaJbHOT'O IIPOEKTY (MaJ. 8.1):

v
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-
v

Vﬁ“[ . ffiﬁ' - iy

W . W = ®i - r -
T\ ™

MoctaHoBka ﬂ Yl 36upaHHs OdopmneHHs :
3aBAaHHA - _L BifjomocTen pe3ynertatiB |
Mpe3seHTauis
MnanyBaHHA 0O6pobka .
NPOEKTY AaHuX pesynbratiB

MPOEKTY

Marn. 8.1. ETann BUKOHaHHS MPOEKTY

1. INocmanoska 3aeédanuns. CnouaTKy MmOTPiOHO UiTKO chopmysroBaTH,
YOro MM XO0UeMO mocArTu. fIka mpobJsiema Hac mikaBuTh? Aki mimi Ta
3aBIaHHA MU CTaBUMO Iepex coboio?

2. Ilnanyeéanuna npoexkmy. Jlami cTBOPIOEMO AeTalbHWI ILJIAH peasisaril
TIPOEKTY Ta BCTAHOBJIIOEMO TePMiHM BUKOHAHHSA. PO3MomiisgeMo 3aBIaH-
HA MidK yYaCHUKaMHU IPOEKTY, BUSHAYAEMO POJIi Ta 3aBIAHHS KOYKHOTO.
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3. 3oupanns eéidomocmeii. lllykaemo moTpibHI Marepianu B pi3HUX IKe-
penax: KHMMKKaX, *KypHaJIax, iHTepHeTi, IPOBOAUMO iHTEepB’I0 Ta OIIU-
TyBaHHA.

4. Onpayroeannsa danux. AHarizyeMo Ta onmpaiboByeMo 3i6paHi Bimomo-
CTi, cucTeMaTU3yeMO iX Ta poOMMO BHCHOBKH.

5. Ogopmnenns pedynvmamis. OGoOpMIAEMO PE3yIbTATU IPOEKTY Y BU-
T4l mpeseHTallii, Bimeopoauka, BeGCcTOpiHKHM abo immioro imdgopma-
MiffHOTO IPOAYKTY.

6. Ilpesenmauin pesynvmamié npoexmy. IlpencraBisgeMo cBo PoGOTY
ONHOKJIACHUKAM / ONHOKJACHUIAM, YUYUTENI0 / YUUTEJbIIi abo 06aTh-
KaMm / pigHuUM.

YuacTh y BUKOHaHHI IIPOEKTIB JomoMarae pos-
BUHYTH TBOPYi, MOCJIMHMUIIBKI Ta KOMYHiKaTHUBHI
HaBUYKH. 3aBOAKM MIPOEKTAM MOKHA OeTalIbHO
BUBUYUTH HaBUAJBHY TeMy, HaJl AKOIO IIPAIIOETE.
Pobora B KOMaHIi BUUTHL B3a€EMOIIATU 3 iHINIUMU
JIOIbMH, TIINUTUCS ilesIMHU Ta JOCATATH CILIBHUX
mineii. IIpoekTy mamOTh 3MOTY BHKOPHUCTOBYBATHU
pisHOMaHiTHI iHCTpyMeHTHM Ta cepBicu, AKi pob-
JATH pobOTy IIiKasimoio Ta eheKTUBHIIION.

IIroro poKy HpPOMOHYEMO BaM BHKOHATHU IIPO-
€KTU 3 BUKOPUCTAHHAM CHUCTEM IITYYHOTO iHTEJIeK-
Mar. 8.2. Yuni sukonyiots TV Bu 3MOsKeTe obpatu Temy, sKa Bac HainbOijbIe

FpYNOBMIt NPOEKT I[iKaBUTDb, i CTBOPUTHU MPOEKT PA30M 3 BAIIIUMU OJ-

(3reHeposato LI HOKJIaCHUKaMHu / OJHOKJACHUIIAMU. Pe3yjibTaToM

MOCJisKeHHsT MoKe OyTu BebcaiiT, 36ipkKa ¢oTo-
alIbp00MiB, KOJa)k MAJIOHKIB, IIpe3eHTAallisd, BiZeopoamk abo Ioch iHIIle, 3a

BaIIuM OakaHHAM. A 1y 0iabIin edekTruBHOI poboTu cKopucrtaiitecs IIII-in-

CTPYMEHTaMM, AKi JOIIOMOMKYTh BaM Ha BCiX eTamax peaJiidaIlii mpoexTy.
Hna Bubopy iHcrpymentiB IIII Bum moskeTe ckopucratucsa JJodam-

kom 3 migpyuHukKa. AOo IeperyigsHyTH Maliske IOBHUII IIepelik aKTyaJib-

Hux Ha cboromui cucrem IIII ma catiti Aixploria https://www.aixploria.

com/ (3a moTpebu BuOEpiTH IepeKyaj CTOPIHKU yKpaiHCchbKoio MoBoio E¥)

(mai. 8.3). Ha uromy momano mobipky IIII-iHcTpyMeHTiB, 3TpyIIOBaHUX 3a

KaTeropiamu, mob JIerKO 3HAWTU pecype, SIKMU BifIoBimae Bammm moTpe-

6am. /lo peui, cam mepesliKk CTBOPEHO TAKOK IITYUHUM iHTEJIEKTOM.

IXPLORIA B Terw  Karerspir Tl iy b 34 sl AEAEKTY T U @

Biawpwitte nan cofie nofcpoui mponosmil Yo prol n'strsui 1a BSepnoremie no Al &

ﬁ Benukuii cnucok LU

Dernd 3HaAAITE IHETRYMEHT LI, AXME NLANOEHTE ONA B3WSN0 NPOSHTY

Xfinad = Rufepin, maneop o - & feperipero LR Fresermns Fenmind  Gesounneds npabm oo

Man. 8.3 (a). Cant Aixploria
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Marn. 8.3 (6). Mepenik WI-iHcTpymeHTiB Ha cawnTi Aixploria

3a moTpedbu mimg uyac peasisairii MPOEKTY PEKOMEHIYEMO E"" E

CKOPHUCTATHCS TEKCTOBUMH Ta Bif€OIHCTPYKIiAMU O Pobo- *
tu 3 pisuumu HlI-incrpymenramu http://surl.li/qdjwwp. H

]

BUKOPUCTAHHSY CUCTEM LUTYYHOTO iHTEAEKTY
AA9 BUKOHAHHS MPOEKTY

Mpuraaante
® Fki KOMM'IOTEPHI NMporpaMm MOXyTb OyT BUKOPUCTaHI Ans ohopMneHHs pesynsTa-

TiB NPOEKTY? ® FAKi MOXMMBOCTiI BUKOPUCTAHHS CUCTEM LUTYYHOTO IHTEMNEKTY B HaBYaHHI?

PosrasgsHeMo BUKOHAHHS IIPOEKTY 3 BUKOPHCTAHHAM CHCTEM IIITYy4YHO-

To iHTeJIeKTy Ha OPUKJIALl OpoeKTy 3 iHdopmaTuru IImyyuHuil inmeaexm
Y Hawomy xummi.

Ha xosxHOMY erami peasizallili MIpoeKTy BUKOPHUCTOBYBATUMEMO BifIiO-

Bigui III-iHcTpyMeHTH I/ HPUCKOPEHHsS HaIol pobotu. Ix mepesik mo-
CUTBH BEeJUKUIi, i BU MOKeTe MOOMpaTH [Jisd peasisallii cBoix samyMmiB pisHi
pecypcu.

1.

ITocranoBKa 3aBHaHHSI.
BukoHaHHS IIHOI'0 eTalmy PEeKOMEHIYEMO IIPOBECTH BAIIIOI TPYIIOI0

CIIiJIbHO, AJIA TOro 1100 BU3HAYUTHU ifiel0 IIPOEKTY Ta 00paTu TeMy, IiKaBy
naa Bcix. Iia ¢gopMmysroBaHHA METH Ta 3aBJaHb IMPOEKTY CKOpUCTanTecsa
CHCTEMOIO IIITYYHOTO iHTesmeKTy Gemini (https://gemini.google.com/app).

Hagamo cucremi Taxkuit sanut: «Mu, yuni 8 kaacy, naaHyemo opamu

yiacmyv Yy HABYAJLbHOMY NPoExKmi 3 ingopmamurxu 3a memoro “IImyunuil
inmenexm y Hawomy mcummi”. Tpusaricmov npockmy 2—3 ypoxu. Chopmy-
a0l 10 ideil 0ns npoekmie 3a yie memoio ma ix memy».

YV pesyabrari IIII sanpomonyBaB 10 imeir, mHanmpukiaan «IIryununii iH-

TeJeKT y Kino», «IlIryunuii imTesexkT i 3mopoB’sa», «IlITyunuii iHTeJeKT
y cMmapT@oHi», «“Pogymuuit” gim: 3spyuHo uu HeOe3meduHo?» TOIIO.
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Hani cminbHUM OOGTrOBOPEHHSM y TPyl mOTPiOHO mpoaHaidyBaTu 3a-
IIPOIIOHOBAaHI BapiaHTHU, 00paTH IiKaBy MAJS BCiX ifief0 TMPOEKTY, CIiJIBHO
YTOUHUTH HasBy. [d BU3HAUEHHA IHIMUX CKJIQAOBUX TIPOEKTY MOYKHA
chopmyoBatu momatkoBi samuTtu IIII, opienToBHO Taki: «Hawa KomaH-
da obpana nHassy npoekmy “HImyunuil inmenexkm y cmapmeoni”. Cop-
Mynoil 3a80aHHA Makozo npoekmy. Akxi pecypcu 0as Ub0z0 NOompioHi?
ITo moxuce 6ymu pesyavmamom makoi pooomu?». Pesdynabratu podoru 1111
IOTPiOHO CKOIiOBATM B TEKCTOBUI MOKYMEHT, OOTOBOPUTH Ta YTOUHUTHU
y rpymi, 30epertu y CmiJbHiN manii rpynm y ¢aiai 3 imenem 3ag80aHHs
ma pecypcu npoexmy.

OT:Ke, MAeEMO OPi€HTOBHO TaKUIl OIUC IPOEKTY:

Hasea npoexmy: «llTyunuil iHTeJeKT y MOeMY cMapTQOHi».

Mema npoexmy: pOSTIAAHYTHU, AKi momaTkm cMapT(OHA BUKOPUCTOBY-
IOTh IMITYYHUN iHTEJEeKT i JJIs 4oro MU iX 3aCTOCOBYEMO.

3as0anHnsa NPOEKMY:

CTBOpPHUTH CHHCOK MOJATKIB Ha CBOiX cmapTdoHax, AKi, Ha Bally
IYMKY, BUKOPHCTOBYIOTH IITYUYHUN iHTEJEKT (HampukJazm, Kamepa,
rosiocoBuii momiunuk, GPS-maBiraTop, nmepeksanmau). Pesyabmam —
TeKCTOBUU JOKYMEHT.

3HaWTH BiTOMOCTi IIpo Te, K IIPAIIOIOTEL I'OJIOCOBI momiunukm (Siri,
Google Assistant, Alexa To1o). Pesyabmam — 30ipKa TEKCTOBUX
i rpadivuamx marepianiB y cminbuil mamnmi Ha Google Iucky.
HocaignTu, AK IITYyYHUI iHTEJEeKT BUKOPUCTOBYIOTH Yy JOJaTKaX
Kamep cMapT@oHiB (posmisHaBaHHA O0JWY, MHOJIIMIIEHHS SIKOCTL
300paKkeHb, IePeKJIaJ TeKCTiB Ha 300paykeHHAX). Pesyavmam -
BiJIeOPOJIMK TPOBEAEHHSA MOCJIiIiB.

CTBOPUTHU ONHUTYBAJNLHUK IJA OTHOJITKiB, 100 3’sdcyBaTu, sSKi JO-
IaTKW cMapT@oHa, IO BUKOPUCTOBYIOTh HITYUYHUI iHTEJIEKT, BOHU
3aCTOCOBYIOTH Hamuacrime i womy. Pesyavmam — Google ®@opma
3 II’ATbMAa MUTAHHAMU.

CrBOpUTH IIPE3eHTAIlil0, SKa JeMOHCTPYE Pe3yJbTAaTU POOOTU TPYIU
y npoekTi. Pesyavmam — npedenrania ma 10 cimaiigis.

Yac suxkonanHsa npoekmy — 10 nuis.

g moganbInoi poboTH TpuAyMaiTe Ha3By HAIO1
rpymnu, Hampukjaan «MoOinbHI mocaimHuKM». 3ampo-
CciTh izmei soroTuIla TPynyW B CUCTEMU IIITYYHOTO iHTE-
nekry Copilot (https://copilot.microsoft.com/), ua-
IaBIiu 3anuT «Hamanwil sozomun 048 HAWOL zpynu
“Mob6inbHi 00cAiOHUKU”, AKI 6UKOHYIOMb HABYAJLbHUIL
npoexkm “IImyunuil inmeaexkm y cmapm@oni”. ILle

NnoBuHen Oymu cxemamuyHuUil KOJLbOPOBUlL MAJLIOHOK Sl
HeseauK020 po3mipy». OrpuMmanuii jorotun (MaJ. 8.4)

36epekiTh y CIifbHiN mamiii mpoeKTy y (daiiiai 3 ime- Man. 8.4. Norotun
"HeM Jlozomun. rpynu

2. IlnmanyBaHHS peaJlisallii IIPOEKTY.

CrJamiTh AeTaJabHUI IJIAH peasisailii MpoeKTy, YKasaBIIIU HOCJiTOBHICTh
BUKOHAHHA 3aBJaHb, BUKOHABI[IB, TEPMiHI POOOTH, BUKOPUCTABIIN CUCTEMY
mTygHoro iHrtenekTy Gemini. YKaKiTh y 3anuTi mepesik Bammx 3aBAaHb,
TepMiHM pOOOTH Ta IOAAHHS IUIAHY y BUTVIAAL Tabuuili. OTpUMaHUI TEKCT
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y momatky Gemini motpioHo ErxcmopryBatm B Tabaumi, mpoaHasisyBaTu
y rpymi Ta BigpemarysaTh 3a IIOTpeOM, 3a3HAUWTH IIPi3BUINA BUKOHABIIIB
1 KOHKpeTHi JaTu BUKOHAHHS, 30eperTn y CIIIbHI#N manii rpynou (Maji. 8.5).

IInan peaxizamii npoekry. Ilaman po6oru rpynu « MoOigbHI JOCTiTHUKH »

AHi Hdamu 3aedaHHs Hemani BidnosidanuHi
1-2 | 05-06.05.2025 | lMocTaHoBKa 3aBAaHHA Ta | Po3nogin 3aBAaHb, CTBOPEHHS CMiNbHOI | YCi YneHn rpynu
nnaHyBaHHsi MPOEKTY nankv Ha Google Aucky, po3pobka nnaHy
nocnigxeHb
3-4 | 07-08.05.2025 | 36mpaHHsa BigoMocTei [Molwyk B iHTEpHEeTI, CTBOPEHHS crnuckis Ao- | IBaH
fAaTkiB y MobinbHUX TenedoHax y4acHUkiB
rpyn Ta ix 6aTbkiB
[ocnigXeHHs ronocoBMx MOMIYHKKIB, no- | KaTs
LYK B iIHTEPHETI NPMHLUMNIB iX poboTn
HocnigxeHHsa gogaTkis kamep, 3anuc Bigeo | Netpo
npoBeAeHHs AOCTiKEHb
CknapaHHa  onuTyBanbHUKa, CTBOPEHHS | OneHa
Google ®opmu
KepiBHMLTBO NpPOEKTOM, JONOMOra y4acHvkam | Tapac
5-7 | 09-11.05.2025 | OnpautoBaHHS AaHuX YnopsiaKyBaHHS CnuckiB gopatkis, ix ysa- | IBaH
ranbHeHHsi, CTBOPEHHSI TEKCTOBOrO [OKY-
MeHTa 3 ONMCOoM AoaaTkiB
CTBOpEHHST MopiBHANbHOrO onucy pobotu | Kats
rorioCoOBUX MOMIYHUKIB
O6pobka Bigeo, MOHTax Metpo
[MpoBeneHHst onuTyBaHHSA, CTBOpPEHHS dia- | OneHa
rpam Ta ix onucy
KepiBHMLTBO NPOEKTOM, AOMOMOra y4acHukam | Tapac
8-9 | 12-13.05.2025 | OcbopmneHHs pesyneraTiB | OBroBopeHHst pesynbsTaTiB, CTBOPEHHS Mpe- | YCi YneHun rpynm
3eHTaUii (KoXeH no 2 cnanam 3a CBOEKD po-
6oTot0)
10 |14.05.2025 MpeseHTaLisi NpoekTy MpeseHTauis pe3ynsraTiB nepes Krnacom Tapac
Man. 8.5. MnaH peanisadii NpoekTy
3. 30upaHHA BimomocrTeii.

Jaji ygyacHUKU / yYacHMIII IPyOM BUKOHYIOTH YaCTUHY CIILJIBHOI PO-

0oTu 3a cBoiM 3aBmaHHAM. 11106 BUSHAUUTH pecypcH AJsA MOIITYKY BimoMo-
cTell, a TAaKOK MHOCTABUTH 3MiCTOBI IMTAHHA IMOJ0 BUKOHAHHS OKPEMUX
mifi, MOKHA 3HOBY K TAKM BUKOPHCTATH CHUCTEMHU IINTYYHOIO iHTEJIEKTY,
manpukaan Gemini, Copilot, Perplexity Al (https://www.perplexity.ai/).
ITpuknanu sanutiB o cepsicis IIII:

Ckjangu CIHCOK JEeCATH MOAATKIB y MOOiJbHUX TeaeoHAX, AKi BUKO-
PUCTOBYIOTH MITYYHUHN iHTEJIEKT.

Ckjamu CIMCOK AeCSATH IIPUCTPOIB y MOOiIbHUX TejaedoHaX, TOZATKU
AKUX BUKOPUCTOBYIOTH INTYYHUN iHTEIEKT.

AxKi omepairii MoKe BUKOHYBaATH KaMmepa MOOiJIbHOro TeaedoHa? Axi
3 HUX 3acTocoByioTh IIII?

CryIagy CIMCOK 3 JeCSATH 3alUTaHb JJIA ONUTYBAHHSA OJHOKJACHUKIB /
OMHOKJIACHUIIH ITIOJ0 KOPUCTYBAHHA HUMM IOJaTKaMu cMapT@oHa, AKi
BUKOpuUcTOBYyOTH II11.

Haii orpumani BigmoBigi aHamidyooThcsa i 000B’A3KOBO IIEePEBipPAIOTH-

ca B immux myxepenax. Ilicaa yoro yyacHUKM / yYyacHUIIl TPyOU IIPOBO-
IATh IpaKTUUYHI mocaimskenusa moxatkiB 3i IIII (aygiosammcu cminxyBaH-
HfA 3 T'OJIOCOBMMU IIOMiUYHMKaMH, Bifeo om0 poboTH 3 KaMepaMu TOIIO,
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CKPIHIITOTH OOAATKiB) i cTBOPHOIOTH onuTyBaabHuUK y Google dopmax.
¥Yci maTepianu 36epiraloThcsa y CIiJBHIN manIli rpymnu.

4. OmnpamoBaHHSI TaHUX.

Ha npomy erari BUKOHAHHS IIPOEKTY KOXKEH YUACHUK / YUACHUISA T'PY-
OM aHaJIi3ye OTPHMMAaHI pe3yJbTaTH CBOIX MOCJIiIMKeHb MOoZaTKiB cMapTdo-
Ha, CTBOPIOE y3araJbHEHUN MAOKYMEHT 3a IiJAcyMKaMmMu poOOTH HaJ CBOIM
3aBIAaHHAM 1 BidyaJiizye pe3yJibTaTH.

Yce 11e MO:KHA 3pOOUTH B TEKCTOBOMY JOKYMEHTi, €JIeKTPOHHil Tabu-
i, mpeseHTarii. A MOKHA JOPYYUTH yl3araJibHEHHS IIUX JaHUX CHCTEeMaM
IITI, manpukaan Gemini, Copilot, Perplexity AI a6o immwum. as mporo
MOTPiOHO BBECTU B II0OJIe AJIA 3aIUTIB JaHi, AKi MOTPiOHO ysaraabHUTH, Ta
chopmystroBaTu 3aBmaHHA — Cmeopumu nopiéHAAbHY mabauylo, Y3az2aub-
HEeHUIl CNUCOK TOIIO.

5. OdopmiaeHHs pe3yabTaTiB.

Ha mactymHomy erarmi 3a pesyabTaTaMH BJIACHOTO MOCJIiIKEHHS ydac-
HUK / YUYaCHUILA CTBOPIOE II0 2 cjaliu y CIiJbHil IpeseHTallii 3 BUKopuc-
TaHHAM xMmapHoro cepsicy Google Ilpesenramii, a Jgimzep / Jimepka mpo-
€KTy — 3arajibHi cjaa¥iim: TUTYJbLHHUH CJall, CIIMCOK yJYacHUKiB, MeTa Ta
3aBIAHHA TPOEKTY TOIMo. I miATOTOBKM OKpeMuX 00’€KTiB IpeseHTAaIrii
MOJKHA BUKOPUCTATH CHUCTEMHU IIITYYHOrO iHTeneKTy. Hampukiazm, cTrBopu-
TU aBaTapKW y4YacHUKIB / yyacHUIIb rpynu Ta iHgorpadiky 3a pesyabTarTa-
Mu 3 BukopuctanHsaMm cepsicie Copilot, DALLE-3 (ittps://www.bing.com/
images/create), DreamStudio (https://dreamstudio.com/start/). Ab6o cTBO-
PHUTH BCIO HiICYMKOBY IIPE3EHTAILiI0 IPOEKTY 3 BUKOPUCTAHHAM CEPBiCy I
CTBOpPEHHA eJIEKTPOHHUX IpedeHTariiti Gamma (htips://gamma.app/).

6. 3axucT mpPOEKTY.

Ha sakaiouHoMy eTami IIPOEKTy Jimep / Jifepka Ipynu OPeCTABIISE
Ha CHiJIbHIIA KOH(pepeHIIil BaImoro KJjacy MeTy Ta 3aBIaHHA HPOEKTY, Xin
moro peaJsisarii, BKJaJ KOMKHOIO uJjeHa TIPyOH, OTPHUMAaHi pesyabTaTH,
CTBOpPeHi iH(opmaIifini IpoayKTH, OCHOBHI BUCHOBKU.

. MPALIOEMO 3 KOMM'IOTEPOM OF=d0
! BaBgaHHA Ta aJTOPUTMU iX BUKOHAHHA BU 3MOYKeTe 3HAI-
Tu 3a agpecoro https://cuttly/5e2cLgze abo QR-KomoM. E
L. |

Hamea)kAuMBiLLE B LIbOMY MYHKTi

- Peanizauis HaB4anbHUX NPOEKTIB Nependavyae BUKOHAHHSI MEBHUX eTanie, a came: no-
CTaHOBKY 3aBAaHHs, NnaHyBaHHs poboTu, 36MpaHHA BiJOMOCTEWN, ONpautoBaHHS AaHUX,
0POPMIIEHHA Ta Mpe3eHTaLlito pe3ynbraTiB MNPOEKTY. Ha KOXXHOMY eTani BUKOHaHHSA Npo-
€KTYy Ans Ginbll edeKkTUBHOI Ta TBOPYOI MOro pearnisauii MOXXHa BUKOPUCTOBYBATU CUCTEMU
LUTYYHOrO iHTENeKTY: Ansa popmynioBaHHA METU Ta 3aBAaHb MPOEKTY, NriaHyBaHHSA NPOEKTY
Ta 1oro Bi3yanisadii, reHepyBaHHs 306paxeHb, gdiarpam, iHdorpadiku, Bigeoponukis Ta iH-
LMX iHpOpMaLiNHMX NPOAYKTIB. [Ns KOXHOI 3 TaKMX 3a4ay CbOrogHi iCHye 3HayvHa KifbKiCTb
LUI-iHcTpyMeHTiB.

BukoHaHHsA npoekTiB 3 BUKopucTtaHHam LI cnpusie o3HaromneHHto i3 cyvacHumn T,
OCBOEHHIO HOBUMX iHCTPYMEHTIB A5 ONpautoBaHHA OaHUX Pi3HUX TUMIB i CTBOPEHHIO 3a iX
[OMOMOrOK PiI3HOMaHITHUX IHCPOpPMaLLIHMX MPOOYKTIB.

BaxxnvBMM MOMEHTOM BUKOPUCTAHHS TakMX CUCTEM Mif Yac BUKOHAHHS MPOEKTY € NUTaHHSA
nobpoyecHOCTi Ta TBOpYOI aganTauii igen, 3anponoHoBaHmx LI, Y BCix BUnagkax LWUTYYHWA iH-
TENEKT BUKOPUCTOBYETHLCH A1 NONErileHHs poboTu y NPOEKTI, BUKOHAHHS PYTUHHMX 3aBAaHb.
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OO0 PO3OIN

:.'"‘ AanTe BIANOBIAI HO 3ANUTAHHS

L 1. ki pecypcu HITYYHOTO iHTEJEKTY BM BUKOPUCTOBYBAJIW IJs 30U-
paHHSA BimoMocTell y HaBUadbHUX OpoeKkTax? HaBenmiTh mpukmIamgu.

2. fK TexHOJIOTII IITYYHOro iHTEJIEeKTY MOMKYTh JOIIOMOITH B IIOIIYKY
mxepea ingopmarlii? HaseniTe npukiagu.

3. fIx mTyuHM# iHTEJeKT MO:KHa BUKOPHUCTATH OJISI aHAJI3y NaHUX,
3i6paHux mig uac mocaimxkenusa? HaBenmiTh mpuKIamgu.

4. fki mporpaMu IITYYHOTO iHTEJIEKTY MOYKHA BUKOPUCTOBYBATH IJIs
CTBOPeHHsA iH(opMAIiiHMX IIPOAYKTIB IIiJ yac peaJsisaiii HaBUAJIBHUX
npoekTiB? HasemiTh mpukaagn.

@ O6roeopirtb i 3p06iTb BUCHOBKM

I 1. dAxi ocHOBHiI mepeBarm Ta PUBUKU BUKOPUCTAHHA IITYYHOTO iHTe-
JeKTy B HaBUaJbHUX HpoeKkTax? HaBemiTh mpurIamu.

2. fKi eTuuHi MUTaHHA BUHUKAIOTH IIiJi YaC BUKOPUCTAHHS IITYYHOTO
inrenmexkTy B mpoekrTax? Hasenits nmpuxiaagm.

3. Axri IMI-iHcTpyMeHTH BUKOPUCTOBYBAJHNCS Pi3HUMHU TpymaMu IIig
yac BUKOHAHHSA HNPoeKTiB? AKi iHcTpymenTu Bam cranu no Bmomobu? Ilo-
SCHATH YOMY.

4. O6roBopiTh HANOGIJBIIT BIAJi MOMEHTH POOOTH B HAaBYAJIBHOMY IIPO-
€KTi Ta CKJAIHOCTi, 3 AKMMHU BiIITOBXHYJIUCA B X0oai poboru. Yu cupusio
oMYy BUKopucTaHHsa cuctem III? Axum umaOM?

5. TlosicHiTh, siKi HOBiI 3HAHHSA Ta HABUYKM BU OTPHMAJIM B XOIi BHUKO-
HaHHA OPOEKTY 3 Bukopuctanuam 1.

6. Yu moike mITyUYHUN iHTENEKT 3aMiHUTH BumTesd / BunuTeabKy? Ilo-
SACHITH BaIly OYMKY.

¥*. BUKOHOMTE 30BACHHS

¥ Veara! Buxonanns saedans 3 surxopucmannam IIII dozsonsemuvcsa 3a
3200010 6amokie | pidnux. 3a idcymruocmi 00360y 6amvkie /| piOHUX 6U-
KoHalime 3a80aHHs 0e3 sukopucmanus 1111,

1. BukoHaiiTe MiHITIPOEKT, CTBOPUBIIY iH(GOPMAIIIAHUNA TPOAYKT 3 BUKO-
PUCTAHHAM CHUCTEMHU INTYYHOI'O iHTEJEKTY, 3a OJHUM 3 HaBeIeHUX 3aBIAHb.
30epexiTh pesyabTaT poOOTH Y Ballliil mamili y gaiiii 3 imenem 3aBganasa 8.1.

OpieHTOBHA TeMaTHUKa 3aBIaHb:

1) CrBopuru imdorpadiky abo aHiMoBaHe ITOSACHEHHS CKJIQIAHOTO (i-
3UYHOTO ABUIA (HAIPUKJIAL, PyX ILIaHEeT, OyJZ0oBa aToMa) 3a JIOIIO-
MOTOI0 iHCTpyMeHTa [IJIs reHepallii 300pakeHb.

2) CrBopuTu HaBUaJbHE Bifieo, Je IMITYYHUH iHTEJIEeKT 03ByUy€e PO3B’ -
3yBaHHSA MaTeMaTHUYHOI 3a7adi abo JOBOJUTL TEOPEMY.

3) CrBopuTH KOPOTKHUI iCTOPHMUHMUII OIJISAN IIeBHOI IOAii UM mocTa-
Ti, BUKOPHCTOBYIOUM YAT 3i IITYyYHUM iHTEJIEKTOM SAK IIOMiuHHKA
B JOCJiI)KeHHi.

4) CrBopUTH aJTrOPUTM MJiA PO3B’A3YBaHHA IEBHOI JOTiuHOI 3amaui
(HammpuKJIag, IIPo K03y, BOBKA Ta KallycTy) i BidyasisysaTu #oro po-
60Ty 3a JOIIOMOT'0OI0 iHCTPYMEHTA JJisI CTBOPEHHS OJIOK-CXEeM.

5) CrBopuTH HOpPE3eHTAIlil0 PO BILIMB TEXHOJIOTiM Ha CYCIiJIbCTBO,
BUKOPHCTOBYIOUM TeHepaTop 300pakeHb OJId CTBOPEHHS Bi3yasb-
HUX eJIEMeHTiB.
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6) HammcaTu KOpOTKUII HAYKOBO-(DAHTACTUUHUHA TBip, e INTYUYHUH iHTe-
JIEKT Bimirpae KJto4oBy posib. Bukopucratu 11 giia orpuMaHHA imeit.

7) IlpoanaimisyBaTu mOCTOBipHicTL iH(opmarliii, 3reHepoBaHOI IMMITyY-
HUM iHTEJEeKTOM IIPO JeAKHX IepOoiB JiTepaTypHUX TBOPiB, IIOPiB-
HABIIX 11 3 JaHUMU 3 iHIIUX AXKepeJ.

8) CrBopuTH Kas3Ky OJsS MOJOAINIMNX YUYHIB IIPO «PO3YMHi» IIpucTpoi
B HaMIomMy KUTTi 3 Bukopuctanuaam III-iHcTpymeHTiB.

2. PeajigyiiTe HaBUATBHUM HPOEKT y TPYIi OTHOKJIACHUKIB / OJHOKJIAC-
HUITbL 34 OJHi€I0 3 HaBeJeHUX TeM. BubepiThb 00’€KTH TOCITiIyKeHHsS Biamo-
BiZHO 0 MeTH, 3acO0M OIIPAIlIOBAHHS JAaHUX i (opMy IMOJAHHS Pe3yJIbTATiB.
Bukopucraiite B peasizallii mpoeKTy crCTeMH IIITYYHOTO iHTEJEKTY Ha PisHUX
eramax ioro BukKoHauusA. IIpoananisyiiTe pesyabratu podooru IIII Ta Bimpe-
JaryiiTe BigmoBimHO 40 MeTu 3aBAaHHA. 30epesKiTh IIiACYMKOBHUII pe3yJjbTaT
poboTu BaIroi rpynu y Baliii mamiri y aiini 3 imeHem 3aBmanHa 8.2.

OpieHTOBHA TeMaTHUKa IIPOEKTiB:

1) IIpogecia 6 IT. Mema: criaactTu NOBiZHUK mpodeciii, AKi MoKHaA

HaOyTu B ranysi iHdgopMamiiiHHX TeXHOJOTiii; 3’scyBaTu, HaBU-
YUKW POOOTH 3 SKMMU IIPOTPAaMHUMMU 3aco0aMu IIOBMHHI OmaHyBaTHU
MIpeJICTAaBHUKY TTUX IIpodeciii.

2) Icmopia wmyuHozo inmenexmy. Mema: nocaifuTtu eTany CTBOPEH-

HA IITYYHOTO iHTeJeKTY y cBiTi Ta B YKpaiHi 30KpeMa.

3) Jwlduna uu mawuna? Mema: JOCIIAUTU CTABJIEHHS OTOUYEHHS IO

eTUYHUX aCIEeKTiB BUKOPUCTAHHS IIITYYHOTO iHTEJIEKTY.

4) IlI'myynuil inmenekm Ha cayxcoi A00uri. Mema: TOCTIAUTU BUKO-

pucranHa 11 B pisHUX ramxyssax AigJbHOCTI JIOAWHIU.

5) IIkona maiilbymHvozo. Mema: MOCHiIUTH OYMKY YYHIB / YUYEHWUIb,

YUUTEJiB / YUYUTENbOK, OaTbKiB / piZHUX IMIOJ0 BUKOPUCTAHHS
HITYYHOTO iHTEJEeKTYy B HaBUaHHI.

@ OLUiHiTb CBOi 3HOHHS TO BMiHHS

Ouyinimv ceoi HasyanvHi docsieHeHHsa 3 po3diay «IIpaKTMKYM 3 BHUKO-
puctanHa ingopmaniiiaux TexHoJsoriii. HaBuaasHi mpoekTn» (nouamrxo-
8ulil, cepedniii, docmamHiil, BUCOKUIL PiBeHD ).

A BMito hopmynoBaTh METY Ta 3aBOAHHA BUKOHAHHA MPOEKTY 3 BUKOPUCTaAHHAM IT
AN BUPILLEHHA HaByarnbHOI YK XXMTTEBOI CcUTyauii.

£ BMmit0 cnnaHyBaTu CBOI Aii Nig Yac BUKOHAHHS FPYMNOBOro NPOEKTY, Nig Yac B3aeMogil
3 iHWKXMK, BignoBiganbHO CTaBMNOCh A0 BUKOHAHHS CBOIX 3aBAaHb.

£ 3Hato Ta 3acTOCOBYH Pi3Hi MeToan 30MpaHHA BIJOMOCTEN OM1S NMPOEKTY, MOXY OLli-
HUTW HaAINHICTb | AOUINBHICTb oKepern.

A Bmito gobrpaTn pisHi TUNK pecypciB 40 BUKOHAHHSI MPOEKTY, 30KpeMa 3 BUKOPUCTaH-
HaM cuctem LU

A Bmito obypaTy onTUManbHUIA Cnocié nogaHHA pesynbTaTiB NPOEKTY Ta 06r'pyHTOBY-
BaTW CBIli BUOIp.

£ Bmito cTBOprOBaTK iHPOPMAaLiHI MPOAYKTU Pi3HUX BUAIB K pe3yrbTaTv BUKOHaHHSA
NPOEKTIB, 30Kpema 3 BukopuctaHHam LUI-iHCTpymeHTiB.

A Bmito 36epiraT pesynbTaTti BUKOHAHHS MPOEKTY Y dhannax pisHUX TUMIB Ha Pi3HUX
HOCISIX AaHMWX, 3-NMOMIX iHLLIOIO B MepeXi Ta XMapHUX cepeqoBuLLax.

£ Bmito NpautoBaTt y rpyni 3 iHWMMK y4aCcHUKaMM B XO4i peanisauii CrinbHOro NpoekTy,
BpaxoByBaTU NOMMSAM i eMOLINHUIA CTaH YfeHiB rpynu.

IToemopimv moit mamepian, AKUil 86U 3HAEMe HedoCMamHbo.

L2
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AOAATKU
Iodamox 1
Taoaunga xKoxis cumsoais ASCII

Koo | Cum- | Kod | Cum- | Koo | Cum- | Kod | Cum- | Kod | Cum-  Kod | Cum-
eon eos eos son eon eon
32 | npo- | 48 0 64 @ 80 P 96 : 112 p
nyck
33 ! 49 1 65 A 81 Q 97 a 113 q
34 « 50 2 66 B 82 R 98 b 114 r
35 # 51 3 67 C 83 S 99 c 115 s
36 $ 52 4 68 D 84 T 100 d 116 t
37 % 53 5 69 E 85 U 101 e 117 u
38 & 54 6 70 F 86 Y 102 f 118 v
39 ‘ 55 7 71 G 87 W | 103 g 119 w
40 ( 56 8 72 H 88 X 104 h 120 X
41 ) 57 9 73 | 89 Yy 105 i 121 y
42 * 58 : 74 J 90 Z 106 i 122 z
43 + 59 ; 75 K 91 [ 107 k 123 {
44 , 60 < 76 L 92 \ 108 i 124 |
45 - 61 = 77 M 93 ] 109 m 125 }
46 . 62 > 78 N 94 A 110 n 126 ~
47 / 63 ? 79 0] 95 _ 111 o} 127 O

276



AoAaTku
Ilo0damox 2

XpoHousoriuna Ta0JNIA PO3BUTKY O0YHCIIOBAJIBHOI TEXHIKH

Onuc o64ucnroeanbHO20 NMPUCMPOID

Poku 260 n0dii Inrocmpauii
40-30 | OgHMMKM 3 nepLumx 3acobiB onpautoBaHHA YmMC- i \
TUC. nosux nosigomneHe 6ynu nanbui. Mpo ue cBia- ) *} ;.:."-'
poKiB A0 | YaTb, Hanpuknaa, pumceki undpn (1, V, X). ' ]
H. e. Y cTapogaBHi CrOB'SAHCBKI HymepaLii 0guHu- -——n
Ui HasMBanuca «nepcramuy, To6TO nanbLsMK, I
a HasBa umdpu «5» NnoxoguTb Bif CrioBa r1’scmb '?“0 T’
(KUCTb pyKM) ] '
30 Tnc. | Ona nigpaxyHKy flogvMHa nodana BMKOPUCTOBY-
poKiB 4O | BaTU 3apyOKku Ha pi3HMX npegmeTrax — nanuu-
H. e. Kax, KicTKax TOLLO.
OpHa 3 HancTapimx KicTok i3 3apybkamu (ga-
Tyetbea 30 TUC. pokiB 4O H. €.) Byna 3HangeHa 3
6ins yeckkoro cena [lonkbHi BecToHiue. Lie KICT- | paxynkosi nanvukm, aHaii-
ka BOBKa 3 55 3apyGkamm Asi paxyHky. | newi B Abri Cellier (dparuisi,
I'Io,u,|6rl|| KicTkn ©ynu 3HangeHi 1 y 6aratbox iH- 28 TUC. POKIB A0 H. €.)
LUMX MicUsIX
3000 | JltognHa pna cnpoLleHHst nigpaxyHKiB novana
POKiB A0 | CKMagath 3 KaMiHUiB HEBEMWYKi Kynku, 3a3Bu-
H. e. Yawr 3 gecsATu kamiHuiB. 3aMiCTb KaMiHLiB BUKO-
PUCTOBYBasnu TakoX KiCTKK1, 606K, MyLLi TOLLO. W A ruraiis e
Mi3Hiwe kamiHui abo iHWIi NpegMeTn noYanu Bu- | 2y a
KnagaTu B3[OBX NiHiA Ha nicky abo Ha kameHi. MapwmypoBa gowka ans
Tak 6yB BUHangeHu abak. [cToprkin BBaXatoTb, niapaxyHkis 3 ocTpoBa
WO Breple WOoro noyanum BUKOPUCTOBYBATU Canawmi (Mpeuis),
y BaBunoHi 300 pokiB 4o H. e.
V cT. go | Y pi3HMX KpaiHax 3'ABMstOTbLCS KOHCTPYKLii aba-
H. e. KiB, LLO Habynu LUMPOKOro PO3nOBCIOMKEHHSA Ta
i ni3Hie | BUKopucToBYBanuch Ao XX CT. BKIOYHO

PaxiBHunus




AOAAQTKU

ITpodosicenns mabauyi

Poku

Onuc o64ucnoeanbHO20 NPUCMPOI0
abo noadii

Inrocmpauii

V cT. oo
H. e.
i nisHiwe

PisHi Hapoan — kuTawnui, nepcw, iHAiNLi, nepy-
aHui — BUKOpUCTOBYBanu Ana obpaxyHkiB i 3a-
nam’siTOBYBaHHS 4YMCEN peMmiHUi Ta MOTY3Ku
3 By3nuKamu. [HKu Taki MoTy3ku e n papbysa-
NN B Pi3HI KONbOPW Ta Ha3MBanu Keini

100-150
pokiB 40
H. €.

«AHTUKUTEPCBKUA MEXaHi3M» — MPUCTPIN, WO
BMKOPMCTOBYBaBCSl AK KarneHaap, a Takox Ans
aBTOMaTUYHOrO BU3HAYEHHS NONOXeHHs Hebec-
Hux Tin — CoHus, Micausa — Ta BigoMux rpekam
nnaHeT — Mepkypisa, BeHepu, Mapca, HOnitepa,
CarypHa

Mpu-
6nnsHo
850 p.

Anb-Xope3mi BuAae KHWKKY «ApudmeTukay,
y SKi BUKNagae MnopsifoK 3aiNCHEHHs obunc-
NeHb.

Y nogansLuoMy HiTKy NOCNi4OBHICTb Ain Ans OT-
pUMaHHsSI MEBHOr0 pesynbraTy cTanu Ha3ueBaTu
«anropuTMOM» BIAMOBIAHO A0 3BYYaHHHA iMEHi
BYEHOrO

1614—
1617
pOKM

[bxoH Henep BuHanwos norapudmun. BiH 3a-
YBaXWB, LLIO MHOXEHHS Ta OifeHHs Yncen Moxe
OyTV BMKOHAHO AOAABaHHAM i BigHIMaHHAM No-
rapmdpmis Lux yncen.

Ons cnpoleHHa obuncneHs Henep 3anponoHy-
BaB BUKOPWCTOBYBATU CreLianbHi nannyku

1623 p.

Binbrenbm Lukapa, npodecop yHiBepcuTeTy
ToBiHreHy, po3pobus NPUCTPIN Ha OCHOBI 3y6-
yacTux Konic Aand gogaBaHHA Ta BigHiMaHHA
LIEeCTUPO3PAOHNX AECATKOBUX YnUCen

BigHoBneHun 3a onncom
aBTopa «[oaMHHUK Ans
obuncneHb» B. LWvkapga
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AoAaTku

IIpodosicenns mabauuyi

Onuc o64ucoeanbHO20 NPUCMPOI0

Poku 260 nodii Inrocmpauii
1630 p. | Pivapg OenamenH cTBOpMB KpyroBy rnorapud-
MiYHY NiHINKY
Kpyrosa norapmdgmivyHa
niHinKa, cTBOpPeHa B KiHUi
XX cT.
1642 p. | PpaHUy3bkun MaTemMatuk, i3k, iHxeHep i di-
nocod bnes lMackanb nogaB Ha po3rnsg Ko-
pOniBCbKOi paau CBii MexaHiYHun obuncnio-
BanbHUA NPUCTPIN. Y noganbLliomy BiH CTBOPMB
Kifilbka AeCsTKiB Takux NpUCTpoiB
1654 p. | AHmninui P. Bicakap i HesanexHo Big HbOro = -
B 1657 p. C. MaTpigX po3pobunu npssMOKyTHY R i i e e
norapumiyHy MiHinKy, KOHCTPYKList SIKOT Maike al FIH A Y] T
6e3 3miH BMKopucToByBanacs Ao KiHust XX CT. . =
dparmeHT norapudmiyHoi
NiHinkn XX CT.
1666 p. | AHrniicbknin yyeHun Camyen MopnaHg po3po-
61B NpPOCTY Yy BMKOPUCTAHHI MallvHy Ans npo-
BeJeHHs ob4ncneHb
MawwuHa C. MopnaHaa
ansa odb4yncneHb
1673 p. | loTcbpia JlenbHiy cTBOpMB nNepwuii y CBITI T TR
apupmMomMeTp — MexaHiYHUA oBYMCrOBanbHUNA
NPUCTPIN, WO BUKOHYBaB YCi 4YOTUpWU apudme-
TUYHI Oil
1700 p. | PpaHuy3bkun yyeHunn Knog lNepo pospobnse
OpUriHanNbHM KOMMAaKTHUI MPUCTPIN ANd npo- I
BeeHHA 0b4ncneHb — pabgonoriyHuii abak S e
Abak Knoga Mepo
1709 p. | lITaniicekmn ydenuin [xosaHHi MoneHi 3anpono-

HyBaB KOHCTPYKLiO AepeB’siHoi obuyuncnioBarnb-
HOI MalvHW. Y Ui MaWWHi Bneple 3aMiCTb
py4Horo npusogy Oyna BuKopucTaHa Bara Jo-
[OaTKOBOrO BaHTaXy, K Y TOAUHHUKAX 3 TMPSMU




AOAAQTKU

ITpodosicenns mabauyi

Poku

Onuc o64ucnoeanbHO20 NPUCMPOI0
abo noadii

Inrocmpauii

1774 p.

Himeubknn BuHaxigHuk ®inin MaTteyc aH cTBO-
ptoe apudmomeTp kpyrnoi dopmu. [ligHiwe
MNOr0 KOHCTPYKLitO yOOCKOHamne Le OAuH Hi-
MeLbKUIA BUHAXigHWK . Mionnep

1801 p.

®paHuy3bkuii BuHaxigHuk XKosed Mapi XKakkap
30yayBaB TKaLbKuUA BepcTaT 3 NporpamMHMM Ke-
pyBaHHSAM, nporpama poboTu sikoro 3agasana-
€S KOMNNEeKToM nepdokapTt

Mepdokaptn go Bepcrata
K. XKakkapa

1820 p.

Mepwwnin npoMmucnosun BUNYCK apnuddMOMETpPIB
Hanaromkye dpaHuy3bknii BUHaXigHWK Tomac
ne Kanbmap. MexaHiyHi KanbKynatopu BUKO-
pucTtoByBanuca go 1970-x pokis, konu 6ynu Bu-
TICHEHi enekTPOHHUMU NPUCTPOSAMN

1822 p.

AHrninceknn matematuk Yapna 6e66iax pospo-
OMB KOHCTPYKLIitO YHiBEpcanbHOi obuyncnoBanbs-
HOI MalUMHW. 3a XUTTS BYEHOro ii CTBOPEHHS
3aBepwnT He Bganocs, ane y XX ct. ii 6yno
nobyagoBaHo ¥ MIATBEPMIKEHO MPaBUIbHICTb
iAen y4eHoro

BiaTBopeHa 3a KpecrneHHs-
MW OfHa 3 MaLLuWH
Y. Bebbimxa

1854 p.

AHrnincekun matematuk i norik bxopax bynb
ccopmynoBaB  3aKOHOMIPHOCTI  CMMBOJSIbHOT
norikv (Tak 3BaHa byneesa anzebpa), WO CTaHo-
BWUTb OCHOBY Cy4aCHOi KOMM'KOTEPHOT TEXHIKM

i

[xopox bynb
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AoAaTku

IIpodosicenns mabauuyi

Poku

Onuc o064ucnoeanbHO20 NPUCMPOKD
ab6o nodii

Inrocmpauii

1884—
1887 pp.

lepman lMonnepit (1860-1929) 3anponoHyBas
HOBWI NpUCTpIN, poboTa sikoro GasyBanacsa Ha
BMKOPWCTaHHI EMeKTPUYHOro CTpymy, — Tabyns-
Top. BiH OyB mpusHaveHur Ans onpauloBaHHA
OaHnx nepenucy HaceneHHsi. [laHi Npo KOHKpeT-
Hy MOOUHY He 3anMcyBanucst Ha apkyLui nanepy,
a BigMiYanucb OTBOPaMu y CTPOrO BU3HAYEHMUX
MicuAX nepcoHanbHOI KapTn — nepdgokapTn

23 &l
o ae |
T aue |

A

Tabynartop

1936 p.

AmepukaHcbknin ydeHun Knop LLeHoH cTBopioe
Teopilo nepefadvi AaHMX Pi3HUMK KaHanamw,
YBOAWUTb TEPMiH AN OOYMCNEHHS KiNbKOCTI iH-
dopmadii — 6iT

1937 p.

AHrnincekun matematmk AnaH THOPIHT CTBOpPHOE
KoHuenuito «MawwuHn TiopiHra». La koHuen-
Lis BMKOpPUCTOBYBanacs [Anisl nepesipku mnpa-
BUIBHOCTI (MOXIMBOCTI) NoBygoBM anropuTmiB
PO3B’s13Ky NEBHUX 3agay

1937-
1944 pp.

[oBapa EnkeH cTBOpHOE OQHY 3 MEPLUMX ENEKTPO-
MeXaHiYHMX obumcnoBanbHUx MawuH Mark-1.
Ii akTMBHO BMKOpUCTOBYBanu noHag 15 pokis
ONA  pO3paxyHKIB TPaeKTopii apTUNepincbKmx
CHapsAiB, MPOrHO3yBaHHSA NOrogu TOLLO

1938-
1941 pp.

Himeubknun iHxeHep KoHpap Lyse cTtBoptoe
LMKN MaLUKH Big MmexaHiyHoi Z1 o enektpome-
XaHiyHoi Z3. [NporpamyBaHHA OCTaHHbOI 3A4in-
CHIOBanocsi 3 BMKOPUCTAHHSM OTBOPIB Y KiHO-
cTpiyui

1938-
1941 pp.

Y CLUA [OxoH BiHceHT ATaHacoB i 1Oro acucteHT
Knicpopg Beppi ctBopmvnu neplimn komm'rotep
Ha €eneKTPOHHUX fnamnax 3 BUKOPUCTAHHAM
ABivikoBoro kogyBaHHs — ABC (aHrn. Atanasoff
Berry Computer)

BiaTBopeHa B KiHLi XX CT.
EOM ABC




AOAAQTKU

ITpodosicenns mabauyi

Poku

Onuc o64ucnoeanbHO20 NPUCMPOI0
abo noadii

Inrocmpauii

1943 p.

KonektuB aHmincbknx ydeHux (M. HbtomaH,
T. ®nayepc Ta iH.) 3a yyacTti A. TiopiHra cTBO-
PIOE MepLLy enekTPOoHHY obuucrnioBanbHy Ma-
wunHy «Colossusy, WO BYKOpMUCTOBYBanacs ans
pO3LWN(POBYBaHHA HIMELBbKUX BiNCbKOBUX KO-
niB «EHirma» Tta «JlopeHu»

3a obcnyroByBaHHAM EOM
Colossus

1943

1946 pp.

Y CLUA [xoH Mokni Ta MNpecnep EkkepT cTBO-
punn ENIAC — enekTpoHHy obuyuncroBanbHy
MawuHy, wo wmictuna 18 000 enekTpOHHMX
namn, Baxuna 30 ToHH i BUkoHyBana 5000 one-
pauiv 3a cekyHay

1946 p.

AmepurkaHcbknin MaTteMatuk [)koH ooH HerimaH
y ctatTti «[lonepegHs gonosigb NPO MalUUHY
EDVAC» ccopmymntoBaB OCHOBHIi  MpUHLMNN
nobyaoBu yHiBepcanbHoOi ob4ncnoBanbHOi Ma-
WrHKW. HesBaxatoun Ha Te, Wo ui igel 6ynn pos-
pobneHi Ekkeptom i Mokni, BoHM cTanu Bigomi
BCbOMY CBITOBI 5K «MPUHLMAM OOH HenmaHa»

IbxoH cboH HelimaH 6ings
EOM MANIAC

1947 p.

Ipenic Miopen Xonep, amepuKaHCcbka nporpa-
MiCcTka Ta KoHTpagMmipan d¢noty CLUA, B xogi
YCYHeHHs1 HegonikiB y poboTti EOM Mark Il 3Ha-
nwna meTenuvka, K1 3acTpsar B OGHOMY 3 KOM-
MOHEHTIB i 3aMKHYB KOHTakTu perne. Lle 0Oys
nepwun «Gar» (aHrm. bug — komaxa) — nepa
KOMM'IoTEPHA nomurika. Xonep Hanexana iges
BMKOPUCTAHHA aBTOMATMYHOI KOMNiNsuii npo-
rpam. BoHa cTosina y BMTOKIB CTBOPEHHS nep-
LUMX MOB NPOrpamMyBaHHS BUCOKOIO PiBHSA

3anuc y WwoaeHHrKy npo
3HangeHoro MeTenvka

peric Miopen Xonep
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AoAaTku

IIpodosicenns mabauuyi

Poku

Onuc o064ucnoeanbHO20 NPUCMPOKD
ab6o nodii

Inrocmpauii

1949 p.

Y KembpumpxcbkoMy yHiBepcuTeTi (Benuvka Bpu-
TaHid) nig kepisHmMuTBOoM Mopica Binkica cTtBo-
ptoetbcd EOM 3 ABiliKOBMM KOQyBaHHAM i Mpo-
rpamamu, o 36epiratotbest B nam’siti, — EDSAC

1945

1950 pp.

KoHpag Llyse cTBOprOE KOMM'IOTEP HA €NEKTPOH-
HUX namnax — Z4. Llen komn’totep 6yB npopa-
HUA LUBENLAPCbKOMY YHIBEPCUTETY W YCNiWHO
npautoBaB TaMm NPOTAroM TPMBAnoro Yyacy

1945-

1951 pp.

Ha 3amoBneHHs BilicbkoBoro BigomctBa CLUA
ONsi KOHTPOIMO 3a pajapHUMK CTaHUisIMU CTBO-
ptoetbea EOM Whirlwind (anrn. Whirlwind — Bu-
Xop, yparaH). Ynepwe B EOM BUKOPUCTOBYOTb-
CSl aHanory Ccy4YacHux NpUCTPOiB yBeAEHHS Ta
BMBEOEHHS JAHUX — KNasiaTypa Ta MOHITOp

1947 p.

AmepukaHcbki BYeHi [xoH BapgiH, Binbawm LLo-
kni Ta Bontep BpatTenH cTBOpPIOIOTL NepLunii
TpaHancTop. CbOrogHi TpaH3uMCcTOpu y cknagi
€MNeKTPOHHNX MIKPOCXEM € OCHOBHUMMW eneMeH-
TamMu KOMM'IOTEPHOT TEXHIKM

JTabopaTopHun 3pasok
nepLIoro TpaHamcTopa

1950 p.

AnaH TiopiHr B OfHIN 3i CBOiX pOOIT NpomnoHye
nporpamMmy nepeBipkM KOMM'IOTEPIB HA MOXIN-
BiCTb iMiTaLiT NtOACBKOrO po3ymMy, ka oTpumana
Ha3By «TecT TiopiHra»

1951 p.

Y Kuesi nig kepisHuuTBom Ceprisi OnekcirioBnya
JlebeneBa BBegeHo B fito yHiBepcanbHy EOM
3 nporpamoto, Wo 30epiranaca B nam'siti, —
M3CM. Lle 6yna nepwa EOM y PagsHcekomy
Cotosi




AOAAQTKU

ITpodosicenns mabauyi

Poku

Onuc o64ucnoeanbHO20 NPUCMPOI0
abo noadii

Inrocmpauii

1954—

1957 pp.

3'9BNSOTLCA NepLUi MaTPUYHI MPUHTEPU | Mpo-
ToTMNM nepwmx BiHvecTepis (IBM 305 RAMAC)

1956 p.

Y KuiBcbkomy yHiBepcuteTi imeni T. T Lles-
yeHka i KniBCbKOMY MNOMITEXHIYHOMY IHCTUTYTI
B. C. Kopontok i K. J1. FOweHKko po3noynHatoTb
YMTaHHS NEKLUIN 3 NporpaMmyBaHHs

1958 p.

AmepukaHcbki BYeHi [Ixek Kinbi ta Pobept
Horic He3anexHo oauH Bif 0QHOro BMHaxXoAsTb
iHTerpanbHy cxemy. Ynepuie 6inblu HiX OAWH
TpaH3ancTop OyB pO3MILLEHUA Ha OQHOMY Ha-
niBNPOBIOHMKOBOMY KpucTani.

3apas Ha ogHOMYy KpucTani po3MilLlyETbCS Kirb-
Ka MinbsapAaiB TpaH3UCTOpIiB

1959 p.

Mig kepiBHnuTBoM B. M. mywkoBa 3aBepLue-
HO po3pobky EOM «KuiB» (6e3nocepeaHi pos-
pobHukn B. B. MHegeHko, J1. M. Odawescbkui,
K. J1. KOweHko)

1961 p.

Mig kepisHnutBoM B. M. mywkoBa 3aBepLue-
HO po3pobKy YHiBepcanbHux EOM «[Hinpo»
(ronoBHuiA kOHCTPYKTOpP B. M. ManuHoBCbkui).
Lle nepwi B CPCP komn’toTepu Ha OCHOBI HaniB-
NPOBIAHMKOBWX €NEMEHTIB.

O6uucnioBanbHUn LeHTp Akagemii Hayk Ykpai-
HW peopraHizoBaHo B IHCTUTYT KibepHeTuku. [dun-
pekTopom npusHadveHo B. M. MyLwwkosa

1963 p.

Mig kepisHmuutBOoM B. M. MyLwikoBa 3anoyartko-
BaHo cepito EOM ans iHxeHepHUX po3paxyHkis
«MpoMmiHb».

3axunweHa nepwa B CPCP pokTtopcbka Au-
ceprauis 3 nporpamysaHHs. i 3axucTuna
K. 1. OweHko. Tema guceptadii — «AgpecHe
nporpamMyBaHHs»

B. M. ImyLwuKoB i po3pobHUKM
3a nynsrom EOM «[MpomiHb»

1963 p.

Oyrnac Exrens6apt (CLUA) oTpMMye nateHT Ha
NPUCTPIN BBEAEHHS, KA ¥ NOAanbLUIOMY [icTaB
Ha3By «MuLLA»

OpavH 3 nepumnx
eK3eMnnspiB MuyLLi
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Poku

Onuc o064ucnoeanbHO20 NPUCMPOKD
ab6o nodii

Inrocmpauii

1964 p.

Kopnopauis IBM aHoHcye cTBOpeHHs cepil
MawuH — «Cucrema 360» (System 360 abo
IBM/360). Yncno 360 ykasyBamno Ha «BCeHa-
NPSIMHICTb» 3acTOCyBaHb MalUWH L€l cepii.
To6TO MawwmMHM Bynun yHiBEpcanbHUMKU Ta MO
3aCTOCOBYBATUChL Y Pi3HUX ranyssx. Kpim Toro,
petani mawwvH 6yny B3aeMo3aMiHHMMM, @ Mpo-
rpamHe 3abesneyeHHs CyMiCHUM

1965 p.

IHcTUTYTOM KibepHeTnkn Akagemii Hayk Ykpai-
HW nig KepiBHUUTBOM akagemika B. M. Mmywwko-
Ba ctBopeHo EOM MIP. OgHa 3 nepwumx y cBi-
Ti nepcoHaneHnx EOM. Bunyckanacsi cepiviHo
Ta npusHayanacs ANns BUKOPUCTAHHA B Ha-
BYaNbHMX 3aKnagax, HEBENUKMX IHXEHEepPHUX
Olopo Ta HayKoBKMX Bigginax

EOM MIP

1965 p.

®ipma Texas Instruments BunycTuna nepLumn
KALLEHBbKOBMI HamMiBNpoOBiAHWKOBUIA  KanbKyns-
Top. BiH mir 3aincHioBaTN YOTMPU apUdMETUYHI
onepauii i pesynbrat po3gpykoByBaB Ha nane-
pOBIW CTpivUi

1969 p.

Y cTpykTypi AreHTCTBa 3 MNepCcrnekTUBHUX AO-
cnigpxeHb MiHictepctBa o6opoHn CLUA posno-
4yaTo po3pobKy i BNpPOBamKeHHS rnobanbHOT
mMepexi. Cnoyatky ue Oyna BiNCbkOBa Mepe-
*a ARPAnet, sika B noganblioMy nepepocra
B IHTEPHET. 2 CiYHA — AeHb noyaTky LuMX po-
0iT — BBaXXAETbCS AHEM HAPOMXKEHHS IHTEPHETY.
Mepwa mepexa ob’egHana YoTnpu KOMM'toTepwm
B YHiBepCUTETCbKUX LeHTpax Yy Jloc-AHgxene-
ci, Canta-bap6api, ConTt-lewk-Citi Ta y CteH-
dopacbkomMy gocnigHuubkomy iHCTUTYTI (MeH-
no-apk, KanidopHis)

_ S

Kapta iHTepHeTty, 1979 p.

1971 p.

®ipma Intel (CLUA) Bunyckae neplumni y CBiTi
mikponpouecop Intel-4004, akui mictute 2250
TpaH3ucTopis
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abo noadii

Inrocmpauii

1971 p.

Peli ToMniHCOH po3po0bnsie OCHOBU ENeKTPOH-
HOT NOLUTK Ta BBOAUTbL 4118 NO3HAYEHHs ii agpec
cMmBon @

1975 p.

PosnoyaTto BMMycK MepLloro nepcoHarbHOro
KoMmm'toTepa, OOCTYMHOMO LUMPOKUM BepcTBam
HacerneHHs, ALTAIR 8800 cipmu MITS Ha ocHo-
Bi Mikponpouecopa Intel 8080

1975 p.

Pik ctBopeHHs1 koprnopauii Apple Computer.
MoyaTok BMMYCKY MNEpCOHaribHUX KOMM'IOTEPIB
Apple |

MK Apple |

1978 p.

Kopnopauis Intel Bunyctuna npouecop 8086,
AKAN CTaB NepLivMM Yy BEnuKoMy cimencTsi x86
npotecopis

1981 p.

Kopnopauist IBM pospobuna cBin nepwmin nep-
COHamnbHWA KOMM'IOTEp, WO OTpUMaB Ha3By
IBM 5150 Personal Computer, abo ckopoyeHo
IBM PC.

Komn’toTep maB BigKpUTY apXxiTeKTypy, L0 Aano
MOXIMBICTb GaraTbom dipMaM He TifbKu po3-
pobnATn NpUCTPOi AN HLOro, ane  CTBOpOBa-
TV nopibHi komn’toTepy camMocTiiHO. 3apoawnno-
¢ NoHATTA «IBM-cyMmicHMIn koMn'toTep».

[ns yboro komn'totepa cipma Microsoft po3po-
6una onepaduiiHy cuctemy MS DOS

JE

0
e

—

mmhrm%"

1984 p.

Apple Computer Corporation Bunyckae nep-
LM MacoBWUIA NepCOHarnbHUN KoMn'toTep 3 rpa-
divyHUM  iHTepdencomMm onepauiiHol cuctemu
Macintosh. Y HbOMy B 0gHOMY 3 nepLumx noya-
N BUKOpPUCTOBYBaTUCA AUCKETU 3,5-A10MOBO-
ro goopmarty

Macintosh
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AOAATKU
Hodamox 3

NMPUKAAAWN IHCTPYMEHTIB TEHEPATUBHOTO
LUTYYHOTO iHTEAEKTY AA9 OCBITU

3a matepianamu IHCTPYKTHUBHO-METOAUYHUX PEKOMEH/IAIIINA
IIOJ0 3aIIPOBA/I’K€HHS TAa BUKOPHCTAaHHSA TEXHOJOTIH
HITYYHOTO iHTEJEKTY B 3aKJagax

Hasea,
MOKJIUKaHHS

Onuc

Ymoeu 6e3onnamHoz0
eUKOpuUcmMaHHsI

Yar-60TM Ha OCHOBi BENMUKMX MOBHUX MoAeneun
YHiBepcanbHi IHCTpyMEHTM poB0oTK 3 TEKCTOM ANA Pi3HUX Linemn: NoLWyKy iaen, nrnaHyBaH-
Hs1, PO3POOKN ANAAKTUYHMX MaTepianiB, aHaniTMKN AaHUX, OLHIOBaHHS Ta iH.

Chat GPT 3.5
https://chat.openai.com/

PobGoTta 3 TekcTom

Be3 nomiTHUX oOmexeHb,
6e3 peecTpalii

Googe Gemini
https://gemini.google.
com/

PoboTa 3 TekcToM i 306pakeH-
HAMM

Bes nomiTHUX obmexeHb

Microsoft Copilot
https://copilot.microsoft.
com/

Po6ota 3 TekcToM, reHepadis
306paeHb, MOXNUBICTb yCTa-
HOBMEHHS [OAAaTKOBUX nnari-
HiB

Be3 nomiTHUX oOMeXeHb,
MOXHa  BMKOpPUCTOBYBaTh
6e3 peecTpauii

Claude
https://claude.ai/

PobGoTta 3 TekcToM

Be3 nomiTHUX obmexeHb

FeHepauis Ta pegaryBaHHA 306paxkeHb
IHCTpYyMeHTM Ans NiArOTOBKM AWAAKTUYHOT HAOYHOCTI 1 TBOPYMX YYHIBCbKMX MPOEKTIB

Ideogram
https://ideogram.ai/

leHepaTop 306paXeHb

25 reHepauinn no 4 306pa-
XEHHS Ha oby

Copilot AusanHep
https://www.bing.com/
create

leHepaTop 306paXeHb

15 reHepauii no 4 306pa-
XEHHA Ha [oby LWwBuMAaKo,
Jarni — noBifnbHO

Freepik Pikaso leHepaTop 300paxeHb 3a | Kinbka BMKOpUCTaHb Ha
https.//www.freepik.com/ | TEKCTOBMM NPOMMNTOM i 3@ Ma- | JoOy

pikaso/sketch NbOBaHMM ECKi30M

Vizcom leHepaTop 300paxeHb 3a | be3 nomiTHMX oOMexXeHb

https://app.vizcom.ai/

TEeKCTOBMM NMpoMnTOM i 3a ma-
NbOBaHMM €CKi30M

ClipDrop
Hotpot
https.//hotpot.ai/

BuganeHHs oHy, 3amiHa
OHY, BUAaneHHsi 06’ekTiB Ha
OTO, NEepeocCBITNEHHA, AO-
MarnbOBYBaHHSA Ta iH.

Jeski 3 iHCTpymeHTiB no
Jekinbka BUKOPUCTaHb
3 0OMeXeHHAM po3ainbHOT
3naTHocTi  306paxeHb Ha

Ao0y




AoAATKHU

ITpodosicenns mabauyi

Hasea,
MOK/TUKaHHS

Onuc

YMmoeu 6e30mnnamHo20
6UKOPUCMaHHS

Restore Photos

PectaBpauis crapux ¢orTo:

o 5 reHepauii Ha Boby

https://www. 3aTepToCTi, MOAPSANUHK, 3rn-

restorephotos.io/restore HU

Palette PosdapboByBaHHsA 4opHO-6i- | OBMexeHHs po3ainbHOI
https.//palette.fm/ nunx goto 30aTHOCTI 300paXkeHb

OusaniH i cxemaTu4yHa Bidyanisauis
IHCTPpYMEHTM ONs CTBOPEHHS KonaxiB, MeHTanbHUX KapT, iHdorpadiku, giarpam Ta iH.

Microsoft Designer
https.//designer.

CTBOpEHHsA komnaxis, obkna-
OWHOK Ta iHWMWX BidyanbHMX

Be3 nomiTHUX obmexeHb

microsoft.com/ mMaTepianieB 3a TEKCTOBMM

NMPOMMTOM
Hue hive [ob6ip konbopoBoi nanitpu 3a | bes nomiTHMX oOMexeHb
https://huehive.co/ TEKCTOBMM NPOMMTOM
AutoDraw MepeTBOpeHHs BNacHuX npo- | be3 nomiTHMX obMexeHb
https.//www.autodraw. CTWX MantoHKIB i nikTorpam
com/
MyLens leHepaTop MeHTanbHUX kapT | o 3 reHepauii Ha ooby
https://mylens.ai/ i cTpivoK Yacy
HoverCode leHepaTop yHikanbHux i xy- | Jo 10 000 ckaHyBaHb Ha

https://hovercode.com/

poxHix QR-kogiB Ha OCHOBI
TEKCTOBMX OMUCIB

micaub, 10  guMHaMiYHMX

QR-kopiB

Miro
https://miro.com/

BisyanbHe poboye micue
Ansa cnienpadi Ta cninbHOro
nnaHyBaHHSA i3 3acTocyBaH-
Ham LWl ana aBTomaTusadii
3aBAaHb, MPOMOHYBAHHSA LIa-
OnoHiB i Bidyanisauii gaHux

[o 3 cninbHMX OOLWOK

Bigeo, aHimauin

IHCTpYMEHTM 4N NiGrOTOBKM OUOAKTUYHOI HAOYHOCTI Y Bigeodopmarti 1 TBOPUMX Y4HIB-

CbKWX NPOEKTIB

Vidnoz Al
https.://www.vidnoz.com/

CTBOpEHHS BiJeoypokKiB
3 BipTyanbHUMK AUKTOpaMu,
OXVBIEHHS1» 1  O3BYYEHHS!
doTonopTpeTiB

BuxigHe Bigeo TpuanicTio
00 3 xB Ha Joby

Pixverse
https://app.pixverse.ai/

[eHepaTOp KOPOTKUX BigeO 3a
TEKCTOBMM MPOMMTOM, «OXMW-
BNEHHA» POoTO

[o 5 reHepauin Ha goby

Pika
https://pika.art/

[eHepaTop KOPOTKUX BigeO 3a
TEKCTOBVM MPOMMNTOM, «OXU-
BNEHHAY» POoTO

Jekinobka reHepauin Ha

Ro0y
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AOAATKU

IIpodosicenns mabauuyi

Hasea,
MOK/TUKaHHS

Onuc

Ymoeu 6e30mn1amHo20
8UKOPUCMaHHS

ClipChamp
https://clipchamp.com/

ABTOMaTU4Ha reHepadis
cnavgwoy 3 BracHux ¢oTo,
BigeopenakTop

Be3 nomiTHMX obmexeHb

Animated Drawings
https://sketch.
metademolab.com/

AHiMyBaHHSA BNAaCHOrO MarsitoH-
Ka

Be3 nomiTHMX obmexeHb

Adobe Express
https.//www.adobe.com/
express/feature/video/

OXuVBNEeHHs nepcoHaxa 3i
CBOEIO O3BY4KOIO

Be3 nomiTH1UX obmexeHb

animate/audio

Filmot Mowyk YouTube-ponukiB | Be3 nomiTHUX 06MeEXeHb
https://filmot.com/ 3 NEeBHO paszoto

Aynio

IHCTpYyMeHTM 4nsa reHepalii BAMOBU Ta My3MKKW, 0OpO6KM roNOCOBUX 3anunCiB, NMOLLYKY My-
31KK

Suno Al leHepatop niceHb Oyab-skoto | Oo 10 reHepauin Ha Loby
https://app.suno.ai/ MOBOHO

Eleven Labs CuHTesartop BumoBu pisHumn | o 10 Tuc. cumsonis Ha Mi-
https.//elevenlabs.io/ roriocamu, KnoHyBaHHS Bnac- | csub

HOTO rorocy

Voice Changer
https.//voicechanger.io/

3MiHa ronocy B pi3HWUX CTu-
nsax

Bes nomiTHUX 0bMexeHb

Audioatlas
https.//www.audioatlas.
com/

Mowyk peanbHOI My3uKM 3a
OeTanbHUM TEKCTOBUM Mpo-
MATOM (Hanpuknag, Mmy3suka
AN HaB4YanbHOro Bigeo)

Bes nomiTHUX obmexeHb

TpuBumMipHa rpacbika

IHCTpymMeHTM onsa reHepadii 3D-mogenen i BipTyanbHUx aBarapis

Luma Al OuundppoByBaHHs  peanbHuUx | bes nomiTHUX obMexeHb
https://lumalabs.ai/ ob’exTiB  (CKaHyeMO cmapT-
dashboard/captures OHOM | OTpMMyEMO WOro

3D-mogenb)
Meshy leHepauis 3D-mopenen 3a | [ekinbka reHepadini
https.//www.meshy.ai/ TEKCTOBUM MPOMMTOM
in3D (Android) OumndpoByBaHHS cBoro | [ekinbka aBatapis
https://play.google. Tina Ta 0obnMyysa (CkaHyeMo
com/store/apps/ CMapTOHOM | OTPUMYEMO

details?id=gsize.Avatar

3D-mogenb)

Avaturn
https.//avaturn.me/

CtBOpEeHHs BracHoro 3D-06-
NNYYE 3i LUTYYHUM TiNIoOM

Bes nomiTHUX obMmexeHb

.



AoAATKHU

ITpodosicenns mabauyi

Hasea,
MOK/TUKaHHS

Onuc

YMmoeu 6e30mnnamHo20
6UKOPUCMaHHS

BoTu-nomMivyHMKM Ta nowyk iHopmauii
[HCTPYMEHTN OIS CTBOPEHHS! BITACHUX aCUCTEHTIB, areHTU AN BUKOHAHHS KOHKPETHMUX

https://mizou.com/

TiB | pi3HMX BuUAIB 3aBAaHb.
MepenbayeHa pobota 6e3
CTBOPEHHSI 00OniKoBMX 3anu-
CiB YYHiB

3aBOaHb
Ghola CtBOpeHHst BnacHoro LUI-60- | Be3 noMiTHMX obMexeHb
https.:.//www.ghola.ai/ Ta MepcoHaxa, ICTOPUYHOro
aiaya, MmTuS TOLO
ChatTube Yat 3 WI-60otom 3a 3mictom | [o 3 Bigeo Ha goby
https://chattube.io/ 6yab-sikoro  YouTube-Bigeo,
pes3loMyBaHHS BMICTY Bigeo
Tutor Al leHepaTOp OHManH-kypciB | 3 Kypcu
https://www.tutorai.me/ 3 Oyab-sKoi Temu (aHrn.)
Chat D-ID YaTt 3 «oxusneHum» 6yab- | 6 gianoris
https.//chat.d-id.com/ SAKUM 06rnYYsam
Poe HocTyn ogHovacHO A0 pisHux | lMo-pisHOMY, 3anexHo Big
https://poe.com/ MOBHMX MOLENewn, CTBOPEHHS | obpaHoi MOBHOI Moaerni
BnacHux LLI-6oTiB
Mizou CtBOpeHHA HaByanbHux ©00- | 50 Yy4YHIBCbKMX Cecin  Ha

OeHb

SchoolAl
https.//schoolai.com/

CTBOpEHHSA HaByanbHux ©6o-
TiB i pi3HMX BUAIB 3aBOaHb

Bes nomiTHMX obmexeHb

MagicSchoolAl
https://www.magicschool.
ai/

CTBOpEHHS MnaHiB 3aHATb,
HaB4anbHUX OOTIB i Pi3HUX
BUAiB 3aBdaHb. [ocTynHun
MOHITOPUHI POBOTK Y4YHIB i3
cepsicom

Bes nomiTHMX obmexeHb

Harpa
https://harpa.ai/

ABTOMaTu3auis Beb3aBaaHb,
reHepauiss TeKCTy, MOBHWW
NOMIYHVK y Bpay3epi

Jo 10 noBigoMneHb Ha
Ro6y

Learn anything
https://learn-anything.
xyz/

OpraHizauisi CBIiTOBMX 3HaHb,
nepcoHanisauia pexkomeHga-
Ui i CTBOPEHHSA MapLupyTiB
HaBYaHHSA i3 3a4aHOi TeMun

OBMeXeHHs1 Ha  KinbKiCTb
3aKnagok | CTBOpEeHuMX
MapLUpyTiB HAaBYaHHS

Perplexity
https://www.perplexity.ai/

MNMowykoBa cuctemMa Ha OCHO-
Bi LUTYYHOTO iHTENEeKTY

Bes nomiTHMX obmexeHb

Consensus
https://consensus.app/

Mowwyk Ta y3aranbHEHHsI Hay-
KOBMX cTaTen

Mowyk po 3 craTe Ha
OeHb
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AOAATKU

IIpodosicenns mabauuyi

Hasea,
MOK/TUKaHHS

Onuc

Ymoeu 6e30mn1amHo20
8UKOPUCMaHHS

Mpe3eHTauii, poboTa 3 Te

KCTOM

[HCTpyMEHTUN ANng cnewiani3aoBaHol reHepaLii TEKCTOBUX MaTepianis

Wepik leHepaTop i pepaktop npe- | be3 nomMiTHMX 0OMexeHb
https://wepik.com/ai- 3eHTauin 3a TEKCTOBUM MNpo-
presentations MMTOM
Prezo leHepaTop i pepaktop npe- | be3 nomMiTHMX 0OMexXeHb
https://prezo.ai/ 3eHTaUin 3a TEKCTOBUM MNpO-

MMTOM
AhaSlides [eHepaTop i pepakTop npe- | 2 npeseHTauii Ha Micsaub,

https://ahaslides.com/uk/

3eHTaLlin 3a TeKCTOBUM Mpo-
MMTOM, IHTEPAKTUBHE 3any-
YeHHs ayanTopil

00 7 y4vacHuKiB, oOMeEXeHi
DyHKUT

Kazka fun [eHepaTOp Ka3ok Be3 nomiTHMX 0bmMexeHb
https.//kazka.fun/

2txt PosnisHae 306paxeHHsa 1 Bu- | 5 6e3onnatHux onucie 30-
https.//2txt.vercel.app/ BOAMWTb TEKCT 3 HbOTO OpakeHb Ha AeHb
Grammarly PepakTop Tekcty ansa nokpa- | basoBa nepesipka rpama-
https.:.//www.grammarly. LLEeHHs rpaMaTviku, NpaBonu- | TUKW, NPaBoONUCy Ta CTUIIO
com/ Cy, CTWUIO Ta YiTKOCTi MMcbMa

F'ymop

IHCTPYMEHTM ANs HECTAHAAPTHUX TBOPYMX NPOEKTIB, ANOAKTUYHUX MaTtepiarniB TOLLO

Super Meme

[eHepaTop MeMiB 3a TEKCTO-

o 10 reHepauin Ha goby

https.//www.supermeme. | BUM NPOMMNTOM

ai/

MemeCam leHepaTop MeMiB 3a 300pa- | be3 MNOMITHUX OOMEXeHb,
https.:.//www.memecam. JKEHHSAM 006pOoBINbHUIA AoHAT

io/

Irpun

IHCTPYMEHTU Ans 03HaoMneHHs 3 moxnusoctamu LLI B irpoBsin dopmi

Emoji scavenger hunt
https://femajiscavengerhunt.

PyxnvnBun kBecTt 3i cmapTtdo-
HOM: 3HaWTK Yy KiMHaTi npea-

Bes nomiTHUX 0bMexXeHb

withgoogle.com/ MET, CXOXWUIA Ha TOM YW iHLLWIA

eMoXi, i HaBeCTU Ha HbOro

Kamepy cMmapTdoHa
Quick Draw lpa 3 mexaHikoto: HamantoBa- | bes nomiTHNUX oBmexeHb
https.//quickdraw. T 3a 20 cekyHA TOM Y iHLIWIA

withgoogle.com/

o6’exT, LUl mae Bragatu




AoAATKHU

ITpodosicenns mabauyi

Hasea,

Ymoeu 6e3onnamHo20

google.com/experiment/
odd-one-out/
WAHNN4JsVTFOiw

06’ekTn mucTeuTBa Ta LUI-den-
K1

Onuc
MOKTUKaHHS euUKopucmaHHsi
Odd One Out Ipa 3 MexaHikoto: 3HanTK 3 No- | be3 nomMiTHMX 0OMeXeHb
https.//artsandculture. OaHnx 300paxkeHb CrpaBXHi

3a HaBYanbLHUMU NpegMeTamMmu
CneuianisoBaHi iIHCTPYMEHTM 3 OKpEMMX ranysen 3HaHb

https://gliglish.com/free

reHepadis gianoris, po3nisHa-
BaHHSA BMMOBU

Mosu

DeepL Mepeknagady Ha ocHosi LI [ekinbka [ecaTtkiB  BUKO-
https.//www.deepl.com/ pucTtaHb Ha oby

translator

Gliglish TpeHaxep 3 iHO3eMHUX MOB: | Be3 nomiTHMX o6MexeHb

Twee
https://twee.com/

Al-nomMiyHUK ANs BUKNagadis
a@HMMiNCbKOI MOBU: CTBOPEHHS
3aBfdaHb, fianorie, icTopin,
NNCTIB, FreHEepyBaHHsI MUTaHb
[0 Bigeo Ta iH.

o 50 3aBmaHb Ha [OeHb,
2 pianorwn, 2 ictopii, 2 nu-
ctu, 10 NuTaHb o Bigeo

LanguageTool
https://chromewebstore.
google.com/detail/
grammar-checker-
paraphras/oldceeleldhon
bafppcapldpdifcinji

BpaysepHe posluvpeHHs aons
nepesipku opdorpadii

Bes nomiTHMX obmexeHb

Mamemamuka

PhotoMath (Android)
https://play.google.
com/store/apps/
details?id=com.
microblink.
photomath&hl=uk&gl=US

lMokpokoBe  pO3B’sA3yBaHHA
MaTtemMaTM4yHUX 3aBOaHb 3a
doTto

Po3B’a3yBaHHsA 3aBaaHb 6e3
000aTKOBUX HaBYarbHUX

doyHKLn

Microsoft Math Solver lMokpokoBe  po3B’A3yBaHHA | Be3 nomiTHNMX obmMexeHb
https://math.microsoft. MaTemaTMyHMX 3aBdaHb 3a

com/ua OoTO, IrpOBUIA PEXMUM

Hissab MpocyHyTu BaratodyHkuio- | Bes nomiTHNMX obmMexeHb
https://hissab.io/ HanbHWIM KanbKynsTop
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AOAATKU

3aKiHueHHs mabauyi

Hasea,
MOK/TUKaHHS

Onuc

Ymoeu 6e30mn1amHo20
8UKOPUCMaHHS

lMpupodHuYi Hayku

Experiments with
Google
https://experiments.
withgoogle.com/
search?q=physics

®i3nyHi ekcnepnMeHTH

Be3 nomiTHUX obmexeHb

HyperWrite Al
Chemistry Assistant
https://www.hyperwriteai.
com/aitools/chemistry-
assistant

[MOMiYHMK y BUBYEHHI XiMmii Ta
pO3B’A3yBaHHI 3aga4

[MosicHeHHs TepMiHiB, NOLLYK
iHcbopmaLii, Aesiki HaBYarnbHi
matepianu. [ns poss’sasy-
BaHHA 3a4ad noTpibHa nnat-
Ha nmignucka

HyperWrite Al Biology
Assistant
https://www.hyperwriteai.
com/aitools/ai-biology-
learning-assistant

lMoMiyHMK y BUBYEHHI Gionorii
Ta po3B’si3yBaHHi 3agad

MosicHeHHs TepMiHiB, MOLUYK
iHcbopmaLii, Aesiki HaBYarnbHi
maTtepianu. [ns po3s’asy-
BaHHA 3a4ad noTpibHa nnat-
Ha nignucka

IHdbopmaTuka, poboToTexHika

Tabnine
https://www.tabnine.com/

KogyBaHHs / nporpaMyBaHHs,
OOMUCYBaHHS KOAy 3a KOpwc-
TyBayeMm, MOZyrMoBaHHS Ta
Bidyanisauis, aHani3 gaHunx

ObwmexeHa KinbKicTb paakis
Kooy Ha AeHb

Codepal
https://codepal.ai/

leHepyBaHHSA Koy 3 NpUpoa-
HOT MOBMU, NOSICHEHHS, PELIEH-
3yBaHHSl, BUSIBIEHHS MOMMU-
TNOK, CMPOLLEHHS

[o 1000 psgkiB Kogy Ha Mi-
cslb

CodeSnippets
https://codesnippets.ai/

bibnioteka kogmoBux chpar-
MEHTIB 3 MIATPUMKOK LUTYY-
HOro iHTenekTy (reHepauis
Kody, nepeBipka) Ans KomaHa

Oo 100 dparmeHTiB KoAy,
cniBnpaus 3 ogHMM Kopuc-
TyBayeMm

Google Colab
https.//colab.research.
google.com/

XMapHuUn cepBic Ons BUKO-
HaHHa kogdy Python Ta wma-
LUMHHOIO HaBYaHHA 3a Jomno-
moroto TensorFlow, PyTorch,
Keras Ta iH.

12 Tb TPU v4-32 Ha 24
rognHn, 10 ' GPU Tesla
K80 Ha 24 roguHu, 6e3on-
natHe 36epiraHHsa 15 'b

The Construct
https.//www.theconstruct.
ai/

Mnatdopma Ona oHNanH-Ha-
BYaHHS pOBOTOTEXHIKN

BesonnatHa npobHa Bepcisi
3 0OMEXEHUMU MOXITUBOC-
TAMU

Teachablemachine
https://teachablemachine.
withgoogle.com/

PosnisHaBaHHA 06’eKTiB 1m 30-
OpaxkeHb, 3BYKIB i MOMOXEHHSA
Tina nepen Bebkamepoto.
MoxHa BMKOPWUCTOBYBATU
camocCTiiHO abo 3 iHCTpy-
MeHTamun ana 3’egHadHHa LI
3 micro:bit (Hanpuknag, yepes
iHcTpymeHT Makeairobots)

Bes nomiTHUX 0bMexeHb




CAOBHUK

AO6COJIOTHE IMMOCUJIAHHS — TOCHUJIAH-
HA Ha KJITUHKY €JIeKTPOHHOI Ta-
Oonuiti, ke He MOAU(MIKyeThCA IIij
yac KomiroBaHHs popmyuiu, c. 199.
AmanTuBHui qM3aiiH — IU3aiiH BeO-
CTOPiHKM, ITpU 3a0e3IeUeHHi TKOT0
oIHA I Ta caMa CTOPiHKAa, MOXKJIU-
BO, II0-pi3HOMY, ajie B OQHOMY CTH-
Ji, KOPeKTHO BigoOpaskaeThcsa i Ha
BeJIUKUX, 1 HA MaJleHbKUX eKpaHax
KOMII’IOTePHUX IIPUCTPOIB, c. 167.
Anpeca KIITHUHKM — Ile YHiKaJlbHe
Mo3HaUeHHA, SAKe BKasye Ha TOU-
He Ppo3TalllyBaHHSA Iriei KJIITHH-
KM B eJIeKTPOHHiil Tabauii. Boua
CKJIaIaeThCAd 3 HOMepa CTOBIIIA
Ta PAAKA, HA IIePeTHUHI AKMX BOHA
poawmitena, c. 193.

Aprymentn ¢yHKUii — pani, Hapg
AKUMUA BUKOHYETHCSA OOYMCICHHS
y GyHKIiax (ducra, mexcmu, 8u-
pas3u, nNOCuLAHHA, IHWA QYHKYIL),
c. 206.

ApudMeTHUYHO-JTOTiYHNH MPUCTPIN —
CKJIaZ0OBa IIpoIlecopa, sAKa 3abesie-
yye BmiMICHEHHS oOIlepaliii Hanm naa-
HUMH, C. D2.

ApKym eleKTPOHHOI KHUTU —
00’€KT eJIeKTPOHHOI KHUTHU, Ha
AKOMY PO3MIIIyeThCS eJIeKTPOHHA
TabMnIA, giarpaMa ToIiro, c. 192.
ApxiB (komn’toTepHUi) — Komii na-
HUX, 3a3BUUall yIaKOBAHUX B OJUH
daiia, c. 31.

ApxiBauit  ¢aitn — ¢daiin, w10
MiCTHUTBH KOIIil JaHUX Y CTUCHEHOMY
abo HecTHCHEHOMY BUTJIAAL, c. 31.
ApxiBaTop — mporpama, 3 BUKOPHUC-
TaHHAM SKOI CTBOPIOIOTHCA apXiBu
IaHux, c. 42.

ApxiByBaHHSI — IIPOIleC CTBOPEHHS
KOIIill JaHMX 3 BUKOPHCTAHHAM CIIe-
IMiaJbHUX IPOrpam, IO MOXKYTh BH-
KOPUCTOBYBAaTH CTHUCHEHHS TaHUX,
c. 42.

Ba#T — mociimoBHiCTE 3 BochbMU 0i-
TiB, c. 21.
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Bit — nmudpa 0 abo 1 y aBifikoBOMYy
Kozl moBimomiaeHHd, c. 20.

Boynosani pyHKmil — GyHKIl, AKi
HasgBHI B OiOmiorerii (ymukIizi Taod-
JUYHOTO IIporecopa (mamemamuu-
Hi, cmamucmuyri, mexKcmosi, Jio-
2iyHi, pinarncos8i ma iH.), c. 205.
BuciaoBiaoBaHHA — peUYeHHS, dAKe
MiCTUTh TBEDPAKEHHS IIPO IIeBHUN
00’exT 200 mpo 3B’A3KU MixK 00’ €K-
TaM¥ i IPO AKe MOKHa OJHO3HAUHO
cKasaTu, iCTHHHE BOHO 4u XHOHE,
c. 127.

Bucora TOHy — omHA 3 OCHOBHUX
BJIACTUBOCTEHl B3BYKY, IO BHUKO-
PUCTOBYETHCA HOJis WOTO KOJIyBaH-
HsI; BU3HAUAETHCS UYACTOTOIO KOJIU-
BaHb 3BYKOBOI XBmJi, c. 16.
BigHocHe moCMJIaHHA — TOCHJIAHHS
Ha KJITHHKY eJIeKTPOHHOI TabamIti,
AKe MoaudikyeTbCs Mig yac KoIrifo-
BaHHA Gopmyau, c. 199.
BincorkoBuii popmar — opmar ga-
HUX B €JIEKTPOHHi#l Tabauii, axuii
BUKOPUCTOBYETHCSI A IOJAHHS
YUCJOBUX MaHUX Yy MepepaxyHKy Ha
Bigcotku (%), c. 198.

Braaneni ¢ynrmii — dyarmoii ta-
OJIMYHOTO Ipollecopa, y SAKHUX pe-
3yJabTaT oOAHiel (QyHKIiI BUKO-
PHUCTOBYEThCA AK apryMeHT iHIIIOI,
c. 206.

BryTpimaa nmam’aTs — CKJIagoBa
mam’sATi KoMII’'oTepa, IIo IpH3Ha-
yeHa s 3a0e3medyeHHS PoOOTHU
mporecopa. CKaamaeTbCsad BHYTPIII-
HS IIaM’ ATHb 3 OINePaTHUBHOI, MOCTili-
HOI i xemr-nam’ari, c. 51.

I'enepaTuBHA MOmENb — AJITOPUTM
MAIITMHHOTO HABYAHHA, 3JaTHUMH
CTBOpIOBATU HOBI MAaHi, imiTyiouu
CTIUJIbL Ta CTPYKTYPYy HAABHUX Ja-
HUX, c. 256.

I'mubéuna KoJBOPY — KigbKicTh Oi-
TiB, BUOpPaHUX MJsI KOAYBAHHS KO-
JbOPiB Ha 300pakeHHi, c. 23.



I'yunicts — ogHA 3 OCHOBHUX
BJIACTUBOCTEIl BBYKY, IO BUKO-
PUCTOBYETbCA IJiA TOTO KOJyBaH-
Hs; BUSHAUAETHCA aMILIITYA0IO0 3BY-
KoBOi XBmJi, c. 16.

I'pacdiunuii naaHmer — OPUCTPil
yBeJleHHA rpadiuynux gaHux. Buko-
PHUCTOBYETHCSA BJIACTUBICTHL POOOUOIL
MOBEPXHi IJIaHIIeTa pearyBaTu Ha
IoTuK cruiayca. KopucryBau cTBO-
pIOE MAaJIOHOK, JOTUKAIOYHNCH CTU-
JYyCOM 0 TOBepPXHi rpadiunoro
mjaagmera, c. 66.

I'pouroBuii popmar — hopmaT ganmx
B E€JEeKTPOHHIN Tabauili, AKUA BU-
KOPHUCTOBYETHCA IJIA MOJAHHS YHC-
JIOBUX MaHWUX 3 JAOJaBaHHAM IIO3HA-
YeHHS T'POIIIOBOI OUHUIT, ¢. 197.

JaTunku (ceHcopHu) — 00’€KTH IJIA
BiICSIiIKOBYBAaHHS CTaHy HAaBKO-
JUINHLBOTO CepPeIoBUIa, peasisy-
oTh 3’emHamua (QisuuHoro i Bip-
TyaJbHOIO CBiTiB, 3abesameuyooun
30upaHHsa I ONpAIIOBAHHS [JaHUX
B peaJibHOMY dYaci, c. 248.
JIBiliKOBa cucTeMa UYHCJIEHHS — CU-
cTeMa YMCJIeHHdA, y AKiM myia samu-
Cy umnceJ BHUKOPHCTOBYIOTH JIHIIIE
nudppu 0 Ta 1, c. 22.

JBilikoBe KOAyBaHHA — KOJyBaH-
HSA IOBiIOMJIEHh 3 BUKOPHCTAHHAM
CUTHAJIB JuIlle ABOX Buais, c. 20.
JBilikOoBUiT KON — IIOBiIOMJIEHHS,
oTpuMAaHe B Pe3yJabTaTi ABIAKOBOTO
KoayBaHHdA, c. 20.

JdexonyBaHHA — IIpOIleC OTPUMaHHSA
IIOYATKOBOI'O IIOBimOMJIeHHsS i3 3a-
KOJOBAHOI'O IIOBifOMJIEHHdA, C. 7.
JAu3’I0HKI[iE JOBOX JIOTiUHUX BHU-
pasiB x i y — JoriuHa omeparnid,
pesyabTaT #AKoi npopiBuioe True,
AKIIIO B3HAUYeHHsA XxXoua O OJHOIO
3 JOTiyHMX BUpasiB x abo y LOpiB-
uioe True, i gopiBaioe False, aximo
3HAUEHHS KOYKHOTO 3 JIOTIiUHMX BU-
pasiB x i y mopiBuioe False, c. 130.
Jdiama3oH KIITMHOK — [desdKa Cy-
KYOHICTH KJITHHOK eJeKTPOHHOI
Tadauii, c. 193.

CAOBHUK

JoBxkuHa ABiHKOBOTO KOXYy IIO-
BimomieHHs (00cAr maHUX) — Iie
KimbKicTh OiTiB y ABiAKOBOMY KOMi
IILOI'0 IIOBimomiieHHsd, c. 21.

A poGoBuii (popmat — opMar KaHUX
B EJIeKTPOHHINA Tabsuili, AKUHA BU-
KOPUCTOBYETHCA IJIA IOJAHHS YIC-
Ja y BUINIALI 3BUYAWHOTO Ipo0y,
c. 198.

JApykyBaHHA TAOdUIli — ITepeHeceH-
HA eJIEKTPOHHOI Ta0JauIli, CTBOPEHO1
B TAOJIUUYHOMY ITPOIleCOpi, Ha Iaimip
3a JTOIIOMOTOI0 IIpuHTepa, c. 237.

Excnonenuiitanit  popmar — dop-
MaT JaHUX B €JIeKTPOHHiN Tabauiri,
AKUN BUKOPUCTOBYETHCA [IJSA IIO-
JaHHSA YHCJIa B CTAHJZAPTHOMY BH-
rasangi, c. 198.

EjxexkTpoHHA KHUTra — JOKYMEHT Ta-
OJMMYHOro IIpollecopa, SAKHI € Cy-
KYIHICTIO KIJIBKOX €JIEKTPOHHUX
TabJIUIb, PO3MIIIIEHUX Ha OKPEMUX
apkymax, c. 192,

ExexTponHa TaOoaumA — OCHOBHUI
00’eKT Ta0JIUYHOT'O IIPOIIeCco-
pa, AKUHA CKJAJAETHCA 3 PAOKIB
i croBOmis, c. 193.

Epronomika — ckJamoBa ausaiimy,
(opMyII0E BUMOTM 4O 3PYUYHOCTL Ta
3po3yMiJiocTi mif yac KOPUCTyBaH-
HA caiiTom, c. 164.

SaraapHuii popMar — dopmar naa-
HUX B EJIEKTPOHHiIl Tabauiii 3a 3a-
MOBUYYBaHHAM, c. 196.
3amepeuyeHHs JIOTiYHOTO BUPAa3y
X — JoriuHa omepaiid, pe3yJabTaT
AKoi nmopiBHIOe True, AKIO 3Ha-
YeHHSA JIOTiYHOTO BUPa’sy X [HO-
pisuioe False, i gopisuioe False,
SIKII0 3HAUYEHHS JIOTiYHOI'O BUPAa3y
x nopiBuioe True, c. 129.

3ammT 0 CUCTeMHM IITYYHOTO iHTeJIeK-
Ty (prompt) — TekcTOoBe (DOPMYJIIOBAH-
HA, AKe 3a/la€ KOHKPETHE 3aBIaHHA
MOJEJIi IITYYHOrO iHTeJIeKTy, c. 264.
3axuCT MPOEKTy — myOJiuHe Tpe-
CTaBJIEHHS Pe3yJbTaTiB IMPOEKTY,
c. 268.

(&)



CAOBHUK

36ip imdopmalii B mpoekTi — 1I0-
YK MOTPiOHMX MarepiaiiB y pis-
HUX IKepesax, c. 268.

3MiHHA JIOTiYHOrO TUIIy — 3MiHHA,
sAKa MOKe HabyBaTU OIHOTO 3 IBOX
suauenb: True a6o False, c. 128.
30BHIIIHA maM’ATh — CKJaJ0Ba
mam’ATi KoMII'joTepa, IIo IIpH3Ha-
yeHa [Jid TPUBAJOTO 30epiramus
manux. o ii ckiagy BXOAATH HPU-
cTpoi Ha MATHITHUX Ta ONTUYHUX
OUCKaX, (pJellHaKOoInYyBadi TOIIO,
c. 51.

Iarepuer peueit (IoT) — Koumenis,
sAKa mepembauvae 06’eqHAHHA Pi3HUX
(¢ismuHMX TPHUCTPOIB uepes iHTEp-
HeT, 3abe3meuyouy iM B3aEMOIiIO
Ta 00OMiH JaHuUMHU, c. 246.
InTepHeTr-0e3meka — cucremMa 3aXxu-
CTy OHJAWH-TAaHUX BiJ HecaHKIIio-
HOBAHOTO BTPYYaHH, c. 244.

I’ kIiTUHKEM — IIepcoHaJji3oBaHa
agpeca KJIITHHKN B eJeKTPOHHIN
TaObMnIli, AKa He MOIU(PIKYEThCS
mig vac KomioBaHHA y (GopMmyJi,
c. 193.

IM’a ¢ysruii — yHiKaabHE CcJIO-
BOCHOJIYUEHHA, sAKe imeHTHdiKye
¢dyHKIIi0 B 6i0mioTeri yHKIi# Ta-
O0JIMYHOTO IIpoliecopa, c. 206.

Kapra (mMama) caiTy — CTPYKTypa,
AKa MICTUTH IIepejiiKk TeMaTUYHUX
PO3OiNIiB calTy Ta CTOPiHOK y HUX,
BU3HAYA€E 3B’SI3KU MilK CTOpiHKaMH,
MOSACHIOE JIOTIUHY CTPYKTYPY CauTy,
c. 163.

Koxg — cucrema yMOBHHX CHUTHAJIIB
I IlepefaBaHHsA, OIPAIIOBAHHS
Ta 30epiramusa moBiZOMIJIEHB, C. 5.
KomyBanua — mpoiiec 3aminm ogHiel
IOCJiJOBHOCTI CUT'HAJiB, AKOIO IIO-
ITaHO HOBiIOMJIEHHS, iHIITOIO IIOCJIi-
JOBHICTIO CUTHAJIB, C. D.

Komipaa momess — cmoci6d xomyBaH-
HA PiBHUX KOJBOPiB CIEKTpa BIIO-
PASKOBAaHMM Ha0OpPOM UYMCJIOBUX
3HAUeHb IIeBHUX 0a30BUX KOMIIO-
HeHTiB, c. 14.
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KomopucTtuka — crJjagoBa musaii-
HY, (POpMyJI0€ BUMOTH OO0 TapMo-
HiTHOCTI IOeTHAHHSA KOJIBOPIB Ha
CTOpiHKax caurty, c. 164.
KoMmmosunia — ckJjagoBa Au3aiiHy,
GopMyJII0OE BUMOTH J0 Y3TOIKEHO-
cTi po3MipiB 00’eKTiB i iX posrarry-
BaHHSA Ha CTOpPiHIIi cauTy, c. 164.
Kontenr - TekcroBi, rpadiuHni,
MYJbTUMEIIHI Ta iHTEepaKTHUB-
Hi eJleMeHTH Ha CTOPiHKax Caury,
c. 165.

Koxn’roHKIigs ABOX JIOTiUHMX BHpa-
3iB x 1 y — JjoriuHa omepalid, pe-
3yJbTaT AK0i mopiBHIOE True, K110
3HAUEHHS KOMXHOTO 3 JIOTiuHUX
BuUpasiB x i y pgopisHioIOTH True,
i mopisuioe False, ko sHauenusa
xoua 0 OZHOrO 3 JOTIUHMX BUPAa3iB
x abo y mopisuioe False, c. 129.
Knasiatypa — mnpucrpiii BBemeH-
Hs, W10 IPU3HAUEHUU AJIA BBEIEH-
HSA CUMBOJBHUX JAHUX i KOMAaH]I,
c. 61.

KaitTuaka — 006’eKT eJeKTPOHHOIL
TabauIli, AKUIA yTBOPHUBCA Ha IIe-
peTuHi pAAKiB i cTOBHOIIB TAOMMILi,
c. 193.

KouTrposmepu — cmemianabpHi m1pu-
CTpPOi, IO HpU3HAUEHi AJId yIpasB-
JiHHA 30BHIITHIMU OPUCTPOSA-
MU KOMII'loTepa abo JaTuMKaMwu,
c. 248.

KoHTposbHI TOYKHM BiTHOBJIEHHS
cucrteMu — Koiii (apxiBu) cucrem-
HUX HaJAIITyBaHb, C. 37.

Kpatui omguauni BumiproBaHHS
IOBYKUHU ABIKOBOTO KOLY — YTBO-
pIOIOTECA 3 BUKOPUCTAHHAM IIpe-
dikciB xino-, meza-, zica-, mepa- Ta
immux, c. 24.

1 kB (xinobaiit) = 219 B = 1024 B
1 MB (merabaiit) = 210 kB = 220 B =
=1048 576 B

1 I'B (rirabatit) = 210 MB = 220 kB =
_ 930 B

1 TB (tepabaiit) = 210 T'B = 220 MB =
=20 gkB =218



Jloriuna ¢yuruia (IF, AND, OR,
NOT) - ¢yukmisa, pesyabTraT sSKOi
nopisuioe True a6o False, c. 128,
213.

JloriuHa moMHJIKA — IpUYMHA He-
CIIiBIIAAiHHS Pe3yJbTaTiB BUKOHAH-
HS IPOEKTY 3 OUiKYBAaHUMU PE3Y.Jib-
raramu, c. 105.

Jloriunuii BUpa3 — BUpas, AKUU
MOJKe HaOyBaTU OOHOTO 3 AIBOX 3HA-
yenb: True aco False, c. 128, 213.

Mama cauty — guB. Kapra caiiry,
c. 163.

MarepuHCcbKa, a00 CHCTeMHa, ILjia-
Ta — OCHOBHA CKJIQIOBA CYYaCHUX
MePCOHATBLHUX KOMII'IOTEPiB, AKa
3abesrieuye IepemaBaHHS TaHUX
MiK TPUCTPOAMU  KOMII IOTepa,
c. 53.

MamuHHe HaABYAHHSA — IIiATrasysb
MITYYHOTO iHTEJIEKTYy, AKa BU3HA-
yae cmoci®é camMoCTiiHOTO BUKOHAH-
HS KOMII'IOTePHUMU CHCTeMaMUu
3aBIaHb Ta YyXBajJeHHA pillleHb,
aHaAJIi3ylouM BeJUKi 00CATu JaHUX
1 BUABJIAIOYN B HUX 3aKOHOMIipHOC-
Ti, 6e3 ABHOro ix IporpamMyBaHHS,
c. 256.

Metomu 30MpaHHs JaHUX — CIIOCTEpPE-
JKeHHs, OIUTYBAHHS, OIIPAIlIOBAHHS
IPYKOBAHUX M)Kepesl Ta iCTOPUYHUX
3HAXiMOK, IIOIIYyK BimoMocTell B iH-
TepHeTi, (pikcalisga JaHmxX 3 JaTYNKIiB,
pesyabTaTiB eKCIIePMMEeHTIiB Ta iHIIi,
c. 268.

Mikpodgon — mpuctpiii, 1o 3mitic-
HIOE TIePeTBOPEeHHSA 3BYKOBUX KOJIU-
BaHb B €JIEKTPUYHI, Cc. 67.

Mimane mocuJIaHHSA — IIOCUJIAHHS
Ha KJIITUHKY eJIeKTPOHHOI TabJiu-
mi, fKe YacTKOBO MOIUMIKYyETHCS
mig yac xomiroBanHA Qopmysau (abo
HOMeEp psAaKa, abo HoOMep CTOBIIIISI),
c. 199.

Moaudikamia dopmyan — aBToO-
MaTHYHA 3MiHa ajpec KJIITHHOK
y (hopmysaax minm yac iX KOIliloBaHHSA
B TabJmMuHOMY HpoIiecopi, c. 199.
MoHiTOp — OCHOBHUM TPUCTPi AJIs

CAOBHUK

BUBEIEHHS NAHUX Yy II€PCOHAIBHUX
KoMmm’orepax. MoHiTopu momind-
IOTH 3a CHCTEMOIO CTBOPEHHS 300pa-
JKeHHsS Ha MOHITOpM Ha PiAMHHUX
Kpucramsax a6o LCD-moniTOpH,
miaasdmoBi, OLED, Ha eleKTpoHHUX
yopHMIax — e-ink Toro, c. 71.

HaBuaJgpHMIi TPOEKT — Iie BUA Ta
pesyabTaT OiAJBHOCTI, AKa CIPs-
MOBAHA HA JOCATHEHHS II€BHOI Ha-
BUAJBLHOI MeTH, PO3B’sI3yBaHHSA Je-
AKoi mpobaemHoi 3amaui, c. 268.

Hamnmce — eeMeHT KepyBaHHsA, AKUHA
BUKOPHCTOBYETHCA [JIsI BUBEIEHHS

y BiKHI TeKCTOBUX HOBiJOMJIEHbB,
c. 114.

Heiiponni mepeski — maremaTuuHi
MozeJi, HaTxXxHeHi OloJoriuHumu

HeHAPDOHHUMHU MeperKaMM, sSKi CcKJia-
IaloThCA i3 B3a€EMOIIOB’ A3aHUX BY3-
JiB, 110 00pOOJIAIOTH iH(OpMAaIliro
Ta amalTylTbCA OO0 AAaHUX, iMiTy-
U poboTy OioIoriuHMX HeHpoHiB
MO3KY JIOIUHU, c. 256.

O06car paHMX — [OUB.
IBiIKOBOTO Komy, c. 21.
O60poOKa maHMX y IPOEKTI — aHAJI3
Ta oIpaIioBaHHs 3i0paHoi iH(oOp-
marii, ii cmcremarusaria Ta ¢dop-
MYyJIIOBaHHA BUCHOBKIB, c. 269.
OnepaTuBHa mnNaM’ATh — OCHOBHA
mam’ATh KOMII'IoTepa, y sAKiil pos-
MiITyIOThCSA IIpOTpaMu Ta JaHi, IO
B IOJAJILIIIOMY OIPAIbOBYIOTHCS
IpoIlecopom, c. 53.

OdopmieHHsa pe3yabTaTiB IPOEK-
Ty — CTBOPeHHA iH(popMaIiiHux
OPOAYKTIB B3a mificyMKaMu BUKO-
HaHHSA IIPOEKTY, c. 269.

HoB:xxuHa

IlepeMukaui — ejgeMeHTH Kepy-
BaHHS, AKiI BUKOPUCTOBYIOTH [IJIS
BUOOPY TiJIBKM OIHOIO 3 KiJbKOX
MOJKJIMBUX BapiauTiB. 3 KiJbKOX
mepeMUKAaUiB omHiel Trpynum MoKe
OyTu BuOpaHU TiIBKKM  OJWH,
c. 146.

IlnanyBaHHS POOOTH B IPOEKTI —
CKJIQIaHHS JeTaJbHOTO ILJIaHy BUKO-



CAOBHUK

HaHHS IIPOEKTY, BCTAHOBJIEHHS Tep-
MiHiB, pOSIOAiJI 3aBHaHb Ta pOJei
MK yuYacHUKaMH IIPOEKTY, c. 268.
Ilmorep — mpucTpiii BUBEIEHHS
IaHUX Ha Malip, IJIiBKy abo iHImi
Marepiaau, IO MamTh po3Mmip A2
i 6ixpmre, c. 75.

Ilone — eseMeHT KepyBaHHA, AKUHN
BUKOPUCTOBYETLCS [JI BBeIEeHHS
3HAUEeHb BXiTHMX JaHUX i BUBEIEH-
HA 3HaUeHb pes3yJabTaris, c. 119.
ITocranoBKA 3aBHAHHS IIPOEKTY —
yiTKe (OPMYJIIOBAHHS IIPOOJIEeMH,
IiJgi Ta 3aBHaHb IIPOEKTY, c. 268.
IlocriiiHa mamM’arp — IaM’ AThb
KOMII’f0oTepa, dKa MiCTUThL IIporpa-
MU Ta JaHi, aKi moTpibHi mas Bu-
KOHAHHA [Iill, OB Sg3aHUX 3 IIOYAaT-
KoM poboTu KoMmII’iorepa, c. 53.
IIpamopui — eseMeHTH KepyBaHHS,
AKi BUKOPHCTOBYIOTH MJi BUOOPY
oxHOro abo KiJIbKOX BapiaHTiB 3 Ha-
00pPY MOKJIMBUX UM He BUOOPY KO-
HOro. 3 KiJbKOX IIPAmoOpPIliB MOXKe
OyTu BuOpaHUii ab0o oanH, ab0 Kiib-
Ka, abo Bci, abo sxomumii, c. 144.
IIpuntep — npuctpiii BuBemeHHA
ITaHUX Ha Iamip, IIBKY a0o iHrmi
MaTepiaau, IITO MalOTL PO3Mip 3a-
3BHuail He OijbIne Hik A3, c. 73.
IIpucrpiii kKepyBaHHS — CKJIaJoBa
mporiecopa, AKa 3abesnevye BUKOHAH-
HA KOMAaHJ KOMII IOTePHUX IIPOrpaM,
c. 52.

IIpucTpoi kKepyBaHHSI  Po6OTOIO
nmporpaM — TIPUCTPOI, IO BUKO-
PHUCTOBYIOTHLCS MJs IlepeJaBaHHS
KOMAaHJ BiJfi KOpHCTyBaua KOMII IO-
TEPHUM IIporpamam, c. 62.
IIpoekmiitna kaaBiaTypa — TUI
MIPUCTPOIO BBEIEHHS MaHUX, Y AKO-
My B300paKeHHSA KJaBiaTypu IIpo-
E€KTYETHCS Ha ILJIOCKY IIOBEPXHIO
1 BBeIeHHA MOaHWUX 3IiHMCHIOETHCS
«HATUCHEHHAM» Ha 300paKeHH:d
KJasimi, c. 62.

IIpoctuii diasTp — 1€ iHCTPyMeHT
y TaOJMUYHOMY IIPOIlECOpPi, AKUIA
IO3BOJISIE IIIBUAKO Bim(dinbTpyBaTu
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maHi B TAOMUI[I 3a OOHUM KpPHUTE-
pieM B ogHOMY CTOBIIII, c. 224.
IIpomecop — mnpuctpiii, AKuii 3a-
Oesmeuye  oOmpaIOBaHHS  JaHUX
y Komm’iorepi. Bim wmictuTh mpu-
CTPili KepyBaHHsA, AKUN 3a0e3meuye
BUKOHAHHA KOMAaH]] KOMII IOT€PHOIL
mporpaMu, Ta apupMeTUUHO-JIOTiu-
HUU TOpucTpift, aAruit i 3xificHioe
omeparlii Hag maHuUMH, C. H2.

Pe:xuM momepeaHbOro Meperysany —
e BimoOpasKeHHS B TaOJUUYHOMY
IIpoIecopi eJaeKTPOHHOI TabJInIli
B TOMY BUIJIAII, SK BOHA Oyme Ha-
IpyKoBaHa Ha mamepi, c. 238.
Pesyasrar ¢GyHKOii — B3HaueHHd,
sAKe IIOBepTaeThCcsa (PYHKIiE€0 micis
BUKOHAHHSA 00UYMCJIeHb, c. 206.
Posrany:xxeana — ¢parmesnt aj-
rOpUTMY, HAKUUA POSIOUNHAETHCS
3 KOMAaHIW BU3HAUYEHHS 3HAUECHHS
JIOTIiYHOTO BHpasy i B AKOMY BUKO-
HYIOTbCA a00 He BUKOHYIOTHCS II€B-
Hi KoMaHIM 3aJIe;KHO Bil 3HAUEHHS
IIOTO BHUpasy, c. 135.

PesepBHe KomiloBaHHA — IIPOIIEC
CTBOPEHHS KOIIifl JAaHMX Ta HAaJa-
MITyBaHb OIlepallifHoOl cumcTeMwu,
c. 32.

«Po3ymuuii» (Smart) OymuHOK —
OYyAIWHOK, y SKOMY BHKOPHCTOBY-
IOThcA MUQMPOBiI TeXHOJIOTII s aB-
TomaTusarii moOyToBUX omeparii,
c. 244.

«Po3ymHuuii» mpucTpiii — eJeK-
TPOHHUI IIPUCTPill, B3maTHHUN ca-
MOCTifiHO BWKOHYBaTWU B3aBIaHHSI,
OigKJIIoUaTHCsa MO0 1HTepHeTy Ta
B3aEMOJiATH 3 KOopHUCTyBaueM abo
iHIMUMU TpucTpoAMU, c. 243.
Psamox — 00’eKT eJeKTpPOHHOI Ta-
OsmIli, AKUIA MICTUTL OIIMC OIHOIO
00’eKTa 3a BciMa MOTO BJIACTHUBOCTSI-
mu, c. 193.

CeHCOpHU eKpaH — TPUCTPili yBe-
IeHHA 1 BuUBeJeHHa paHux. Iua
BBEJIeHHA JAHUX BUKOPUCTOBYETH-
cAd BJIACTUBICTH IIOBEPXHi eKpaHa



pearyBaTu Ha [OOTHK HaJbIg abo
cTuiayca, c. 64.

CraHep — mpucTpiifi I BBemeHHSA
rpadgivHMX maHWX. 3a TPUHIUIOM
Oil BUOIIAIOTH TJIAHINETHi, 3 IIPO-
TSKHAM MeXaHidaMoM, pydYHi Ta
CKaHKaMmepu, c. 64.

CopryBaHHA — 3MiHEHHS HOPAIKY
posTalllyBaHHsA [OaHUX B pPAIKAX
a00 CTOBHIAX TAOJUII 3a JeAKUMU
ozHakamu, c. 220.

CTucHeHHA TaHUX — IIPOIleC KOmy-
BaHHA JaHUX, AKUNA 3IiACHIOETE-
cA 3 MeTOI0 3MEHINeHHS PO3MipiB
daiinis, c. 30.

CroBmenp €JIEKTPOHHOI TaOJaUI —
00’€KT eJIeKTPOHHOI TA0IUIli, AKUi
MIiCTUTBL OIIMC OXHiel BJIACTHUBOCTI
IJIs BCix 0o0’exTiB Tabuaumi, c. 193.
CyoaimarmiiitHuii OpyK — OPYK, IO
BUKOPHUCTOBY€E SABHUIIEe cyOimarrii —
¢isuuHe ABUIIE TEPEeXOny PEUYOBU-
HU 3 TBEPAOTO CTAaHYy B Ta30Iomio-
HUil, MUHAIOUN Pigkuii crtaH, c. 74.

TabauuyHMii mpolecop — Ie IIpu-
KJIaJHA mporpaMa, AKa Ipu3HaueHa
IS ONPAIlIOBAaHHA JaHWX, MOJAaHUX
B €JIEKTPOHHUX TabJUIAX, ¢. 192,
Tabéauua icTuHHOCTI — TabaUIAd,
y AKifl O00YHCIIOETHCSI BHAUYEHHSA
JIOTIYHOTO BUPAa3y 3a BCiX MOKJIH-
BUX 3HaUeHb 3MIiHHUX, AKi BXOIATH
y 1eii Bupas, c. 129.

Tabauua KogiB CMMBOJIB — Ta0JH-
s OJs KOAYBAHHSA TEKCTiB, V AKin
KOXXHOMY CHMBOJIY, IO MOKe OyTHu
BUKOPUCTAHUHN y TEKCTOBOMY IIOBi-
IOMJIEHHi, IIOCTaBJIEHO y BiJAIIOBif-
HicTBh gesgke uucio, c. 11.

Taumem — IpuUCTPiil yBemeHH:, IO
BUKOPHUCTOBYETHLCSI B HOYTOYKax
i HeTOyKax, IJd KepyBaHHSA pPO0OO-
TOI0 KOMII'foTepa, c. 63.

Ter — eaement moBu HTML, 1o
BKasye Opaysepy, SKUI 00’€KT PO3-
MicTHTH Ha CTOPiHIII Ta AK HOro
BimobOpasuTu, c. 172.

TexcroBuii (popmar — ¢opmar pga-
HUX Y €JIeKTPOHHIil TabauIli, AKUHi

CAOBHUK

BUKOPHUCTOBYETHCSA [AJSA IOJaHHS
yucesa sIK TeKCTy, c. 198.

TecTtoBi HA0OpU BXiTHMX TAHUX —
Habopu B3HaAUeHb BXiJHUX [JaHUX,
SAKi BUKOPUCTOBYIOTHCSA AJIS BU3HA-
YeHHs IIPaBUJILHOCTI POOOTU IIPO-
exTy, c. 105.

Tunm TaHuX B eJIeKTPOHHUX TabJIN-
IAX — Yucja, TeKcTu i dopmyniu,
c. 193.

TpuBumipui, a6o 3D-mpunTepu, —
IIPUHTEPH, IO BUKOPUCTOBYIOTHCS
IJs CTBOPEHHsS 00’€MHUX O00’€KTiB
ckJyanuoi popmu. Po3pisHAIOTH TPU-
BUMIipHI TpUHTEpPU 3a TUIIOM PeYo-
BUHU, 3 AKOI «0OyAyeThcsa» 00’€KT,
Ta crmocoboM ii oTBepmiHHSA, C. 75.

YmoBu ¢imsTpyBaHHA — Ie Habip
KpuTepiiB y TabJIMUHOMY ITPOIIECO-
pi, 110 BU3HAUAIOTH, AKi came maHi
3 Tabuaumni OyAayTh BimoOpaskemi, a
Ari — mi, c. 224.

YMoBHe (popmMaTryBaHHA — Buj (op-
MaTyBaHHS JaHUX, AKUHA aBTOMATHY-
HO 3MiHIOE (hOopMAT KJIITUHKU eJeK-
TPOHHOI TAOJIUITL Ha 3aJaHuil, SIKIIO
BUKOHYEThLCS IIEBHA YMOBAa, c. 233.

DigpTpyBaHHA — IIe aBTOMAaTHU30Ba-
HUii Bigbip 3HAUYEeHb y KJIITHHKaX
€JIeKTPOHHOI TAa0JMIli, IO BiAmoBi-
IaloTh IIEBHUM yMoBaM, c. 223.
daemmam’aTh — OAUH 3 BUIIB
30BHIITHBOI maM’ATi, AKUNA BUKO-
PUCTOBYE AK HOCINT maHUX eJeK-
TPOHHI MiKkpocxemu. Po3piszHAIOTH
Taki npuctpoi ¢uerrmam’ari: USB-
daemuakonmuuyBau  («diemkar),
duaemkapra (Kapra mam’Ari), TBep-
mortiauii, ab6o SSD-mHakommuysau,
c. 55.

dopmar maHux — cmooci6 BimobOpa-
JKeHHA [NaHUX Y KJIITHHKaxX eJeK-
TpoHHOI Tabsauili, c. 195.

®opmar [ara — dopmar gaHUX
y eJeKTPOHHIiA Tabauili, AKUH BU-
KOPUCTOBYETLCS OJIA MOJAHHS YHC-
JIOBUX JAHWX Y BUIJIALL SATH IIEB-
HOrO THIY, c. 197.

(&)



CAOBHUK

®dopmar Yac — ¢Gopmar gaHUX
Y eJeKTPOHHiN Tabauili, AKUHA BU-
KOPUCTOBYETHCA IJIA IOJAHHS YNC-
JIOBUX JAaHUX Yy BUIJIAJL Yacy IIeBHO-
ro tumy, c. 198.

®dopmyna B eTeKTPOHHINA TAOIMIN —
e BUpas, AKUHA 3amae orepartii Hajz
DAaHUMHN B KJITHHKaX eJIeKTPOHHOIL
TabJUIl Ta TOPASOK iX BUKOHAHHS,
c. 193.

DyHKIiSA B TAOTUIHOMY MPOIECOPi —
Ile ToIepeIHbO BU3HAUeHa (opmy.a,
sIKa BUKOHYE IIeBHI OOUMCJIEHHS HAJ
3alaHUMU  JaHUMU (apryMeHTaMu)
i samecena B 0i0gioTeKy QYHKITii
TabJIMIHOTO TIpoiecopa, c. 206.

Iluga B anroputmi — (parmMeHTt aji-
TOPUTMY, SAKUN MOXKe IIOBTOpPIOBA-
THUCSA IIOCIIiJIb OiJIbIlle HiXK OAWH pas,
c. 151.

Yucaosuii ¢popmar — dopmar xa-
HUX y eJeKTPOHHill Tabiauiti, axuii
BUKOPUCTOBYETbCSA MJIA IIOMaHHS
YUCceJ Y BUTJIAAL ITECATKOBOTO IPO-
0y i3 3amaHOI0 KiJBbKiCTIO IECATKO-
BUX PO3psAmiB, c. 196.

[lItygauii iHTENEKT — O00JACTH iH-
dopmaTuKmM, sgKa 3OiACHIOE pO3-
POOKY iHTeJIeKTyaJbHUX KOMII IO-
TEepHUX CHCTEM Ta IIporpam, II0
iMiTyIOTH POGOTY JIOACHKOTO MO3KY,
c. 253.

IOnikox — Tabauid KOIiB CHMBO-
JiB, mio mictuth 1 114 112 cumBo-
JiB Ta IX KOAM, 3 BUKOPHUCTAHHAM
AKOI MOXKYTh OyTHU 3aKOJOBaHi cuM-
BoJIx ycix ajdasirtiB cBiTy, c. 12.

ASCII — Tabiauiisa KOIiB CHUMBOJIIB,
y fAKi#l JiTepamM aHTJIiCBKOTO aJI-
daBiTy, mudpam, pos3aiJIOBUM B3HA-
KaM, CHMBOJIaM peJaryBaHHS Ta
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dopMaTyBaHHA TEKCTY IIOCTABJIEHO
y BigmoBigHicTs umcisa Big 0 mo 127,
c. 11.

CMYK - koJuipHa mMomenb, y AKi
BUKOPUCTOBYIOTH UYOTUPU 0a30Bi
KOMIIOHEHTH: OJIaKUTHUN, TypIyp-

HUM, XOBTHII, YOPHUU KOJBOPH,
c. 14.

EXCEL - rTabauuuuii mIpoIlecop
makKeTa OPUKJIATHUX mporpam

Microsoft Office, c. 192.

False — onuH 3 MOMKJIMBUX Pe3yJIb-
TariB Joriunoi GyHKIii, c. 128.

HSV (HSB, HSL) — xoxipra wmo-
IeJib, YV AKifl BUKOPUCTOBYIOTH TPU
0a30Bi KOMIIOHEHTHU: BiATiHOK, Ha-
cuYeHicTh i 3HAUeHHA (SACKpAaBiCTbh,
cBiTIicTh), C. 14.

HTML - wmoBa, SKOIO OIUCYIOTH
CTPYKTYPY Ta KOHTEHT BeOCTOPiHKU
I BimoOpasKeHHS ITiei cTOpiHKHU
y BikHi Opaysepa, c. 172.

RGB — koxipua momens, y AKii 0a-
30BUMU KOMIIOHEHTAMH € TPU KO-
JLOPHU CIEKTpa — 4YEepPBOHUI, 3ee-
HU# i cuwiii, c. 14.

True — OOVH 3 MOMKJIMUBHUX PE3YJIb-
TariB jJoriumoil GyHKIii, c. 128.

Smart-rexmoJjyiorii — TexHOJIOrII,
1o 0asyoThbcA HA BUKOPHUCTAHHI
JaTuynKiB, iHTepHETY peuei i mITy4-
HOTO iHTeJeKTy [HJs CTBOPEHHS
«PO3YMHUX» CHUCTEM, AKi MOMKYTb
caMOHaBUaTUCA Ta aJalTyBaTUCA
IO 3BMiHHHX YMOB, c. 245.

XLSX — cranmapTHe PO3IINPEHHS
iMeHi Qainy eJeKTPOHHOI KHUTHU
B Microsoft Office Excel, c. 192.
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HasuanvHe sudanHs

PUBKIH/ Hocud Axosuuy,
JJUCEHEKO Terauna IBaniBua,
YEPHIKOBA Jlrogmuiaa AHTOHIBHA,
IMAKOTBEKO Bikrop BacuaboBuu

IHOOPMATUKA

IMigpyunuk naa 8 kaacy
3aKJamiB 3arajbHOI cepeqHbOI OCBiTH

Pexomendosano
Minicmepecmeom ocgimu i Hayku YxpaiHu

Bupano 3a paxXyHOK Jep:kaBHHUX KOIITIB.
IIpoma:x 3a6opoHEeHO

Migpy4Huk Bignosigae epXaBHUM caHiTapHUM HOpMam i npasuam
«[irieHiyni BUMOrn oo ApykoBaHOI NPOAYKLUii Ansa giteny

V¥V nigpyYyHUKY BUKOPHCTAHO iJIIOCTPATHUBHUI MaTepiaJ 3 BiIKPUTHUX JKepeJ iHTepHeTy, 30KpemMa
caiitiB vecteezy.com, depositphotos.com. Yci marepiany B miADyYHNKY BUKOPUCTAHO 3 HABYAJIHbHOIO
MeTOI0 BiJIOBiTHO 0 3aKOHOJaBCTBa YKpaiHM IIPO aBTOPChKe MpPaBoO i CyMisKHi mpaBa.

Penaxrop Hamaaxisa JJawko
Oormanuuka Oaekcandpa Ilasnenka
Maxker, XymgosKHe 0pOPMJIEHHS,
KoMII'IoTepHa 00poOka intocTpaniit Bacuaa Mapywunys
Komn’rorepra Bepctra Opis Jlebedesa
Kopexkropu Inra Bopik, Onena Cumornosa



BimomocTi mpo KoOpuCTyBaHHA MiIPYYHUKOM

Ominka

Ne | IIpisBume Ta im’as | Kmac | HaBuanpnmii —

3/m YYHSA / yIeHUIIi pik Ha MOYATKY | Y KiHIi
POKY POKY

1

2

3

4

5

dopmar 70x100/16. Ym. npyk. apk. 24,7. O6u.-Bupg. apk. 21,15.
Tupasx 247 836 mp. Bug. Ne 0080. 3am. Ne 25-04-2511.

TOB «I'emesa»,

Bya. 'enepana AnmasoBa, 18/7 (air. B), odic 404, m. Kuis, 01133, Vkpaina.
CeizmonTBo cy0’ekTa BumaBHuUOl cupaBu cepisa K Ne 7692 Bix 24.10.2022.

Bigapykosauo y TOB «IIET»,

ByJ. MakcumimianiBebKa, 17, m. XapkiB, 61024, Ykpaina.
CeimonTBo cy6’eKTa BumaBHUYoi cupaBu cepia [IK Ne 6847 Big 19.07.2019.




