Rocraarun I'ys
Bonogumup Cepriesako

Oaexkciu IapyeHKO

MNiapydHuk «@iduka» pna 7 kKnacy 3aknagis 3aranbHol
cepenHbol ocsitn (astopu ly3 K. X., Ceprienko B. TI1.,
InbyeHko O. I'.) BianoBigae MoaenbHIN HaB4yanbHIW Nporpami
«Pi3unka. 7-9 knacu» ans 3aknanis 3aranbHoi cepeaHbol OCBITH
(asTopu Nonosko M. B., 3acekiH 1. O., 3acekiHa T. M., Kpsayko
. M., Nawexnko O. |., Mauwk B. M., MenbHuk K. C.,

HenopoxHs J1. B., Cinin B. B.).
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Ien miapyYHUK BIIKPUE JJIA Bac ABEpPl y CBIT PIBUKU —
O/IHI€l 3 HAMHEOOXIJHIIMIMX Ta HAWUIIKABIIIUX HAVK IIPO
IIPUPOAY.

3anuTaHHA JJIs NepeBipKHU 3HAHB Ta AUCKYCil B rpymnax
JOIMOMOJKYTh BaM OOMIpDKYBaATH MaTeplajg MHIJPYYHUKA U
BHUCJIOBUTH BJIACHI AYMKH. Po3B’s3yiiTe 3ajjaui, BUKOHYUTE
MAaJIIOHKM 1 cxXeMH, cTBopmoiiTe mojaeni. Kopucryirecs
TAKOK 3aJ/layHUKAMU TacKJajauTe 3a/1a4yl cCaMOCTIHHO.

IIpupony He MoxxHa BUBYATH JuIe B Kjaacl. Iligpyyauk
IIOBejle BaC Ha VPOKHU cepeJ Ipupoau, ae BU Oyaere
JOCJIIKYBATHU JTOBKLJLIIA.

Bukonyure jmabopaTopHl podoTH 1 AOCHIAU, IPOBOJALTE
NpaKTUYHI JOCJHIJKeHHs Ha YpoKax cepela IIPUPOAH.
ObrosoprouTte Ta obupanTe TeMH IIPOEKTIB. 3BEPHITH yBary,
1110 HaJl IPOEKTOM 3PYYHO MIpalfloBaTu y ckJaal rpynu. He
nponyckamure pyvopur «Jlasa pgonurauBmx», <«JAyMKH
BeJIMKUX». MOKJIMBO, Ta UM 1HINA 1/Ied JOIIOMOXKe BaM
obpaTtu nuIAX 10 MandyTHLOI 1mpodecii.

Cucremaru3dyuTe 3HAHHA Ta BMIHHA Ha OCHOBI
HausarajJbHIIIUX  3aKOHOMIPDHOCTEH  IIPUPOAM  AJdA
PO3YMiIHHSA IPUPOJHUYO-HAVKOBOL KAPTHHHU CBITY. ¥ IILOMY
BaM JOIIOMOKYTh CTPYKTYPHO-JIOI'YHI CXEeMH.

Hanpukianl KosxHOro mnaparpada € BHCHOBKH.
IlopiBHIONTE 1X 13 BJIACHUMH BUCHOBKaMU, 3100YTUMH I1iCJIA
BUBUEHHS MaTeplajay naparpada.

byabTe yBaKHUMM ¥ HANIOJErJIMBUMM, BUBYAKOYHU 3MICT
KOXHOro mnaparpadga, Ha KO¥KHOMY ypolll pobiTh BJIacCHI
BIAKPUTTs. 3acTOCYBaHHA MaTepiajgy DiipydyHUKa Ha
NpaKTHIIl JAacTh BaM 3MOI'Y BHKOPHCTOBYBATH 300yTI
3HAHHA B IIOBCAKJEHHOMY JKUTTI.

HHlacmu eam!
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Po3anin 1

[lo4ynHaoym BuByatn @iauky, cripobyure nocraBut cobi 3anTaHHs.
Hanpuknan, siki € HaMHOBILLI AOCATHEHHSI HayKn N TEXHIKN? 51K X BUKO-
pucToByIOThL Y nobyTi? Yomy i a5k mu 6ayumo pizHobapsHui ceit? ia
yac BUBYEHHS Qi3nkun Bu 3Hanaerte Bianosigl Ha bararo 3anutaHs rnpo
npupoAay, siki Bac LiKaBnsiThe.

CnoBo «ianka» Befge CBOE NOXOAXEeHHS Bif rpeubkoro «@r3ic»,
L0 03Ha4vae «npupopga». lNpupoaga oroyye Hac ycwoan. | mu cami —
YacTuHa ripupoam.

BuB4yawoyn uen pos3ain nigpyyHuka, Bu AI3HAETECs, L0 BMBYAE
pi3nka, 03HanoMUTecCs 3 AessKNMN OCHOBHUMK DISNYHUMU NOHATTAMMU,
Be/IM4YnHamu, MetTogamMuy HaykoBoro rnisHaHHs.




O0’eKTH HABKOJIMIIHLOI'O CBITY HA3UBAIOTh Pi3UYHUMU
minamu. lle pocaman, TBApUHH, I'OPH, IJIAHETH, PYKOTBOPHI
00 exTH. @izuuHi TiNa CKIAZAIOTHECH 3 PI3HUX PEeYOBHUH.

3MiHM, 1m0 BigbyBawThesa 3 (PI3UUYHUMHU TijJaMHu,
Ha3uBawTh @QPiduyHumu sasuwamu. o (PpisUYHUX SABUIILL
BIJHOCATL: MEXAHIYHI, eleKmpoMazZHimHi, menjaosi ma
CB8LM.JLOBL.

Ha maxn. 1, HaBeneHl npukJgaau AedKHUX (PI3UYHHUX
ABUI. MexaHIYHUMU ABUIIIAMHU € noJit nraxa (maan. 1, 1)
abo yTBOpEeHHs XBUJII Ha NoBepxH1 Boau (Mmaxn. 1, 2).
PyxaTucsa MOMXKVYTH JIIOJH, TBADUHH, MAIIHUHH, 3SeMJId.
S38YKO06I A8UULA, TAK] AK IIYM NPUO0I0 YU I'YPKIT I'poMYy Bij
eJIEKTPUYHOI'0 po3pany oiauckasku (man. 2, 1), BIIHOCATH
10 MEXaHIYHUX.

IlpuknagaMm eJeKTPUYHUX SABUI MOXYTh OyTH
eJeKTPUYHUM cTpyM, OamckaBka (maan. 2, 1), B3aemMopis
gapsjaxeaux Tia (maan. 2, 2). Jlo MarHiTHUX SABUI CJIJ
BiJJHECTH [0 3eMJii HAa MAaAr”HiTHY CTPLIKY, B3aEMO1I0
MIPOBLAHUKIB 31 CTPYMOM, IPUTATaHHA Marditis. Enekrpuuni
1 MArHiTHI ABUINA BIITHOCATH J0 €NeKMPOMAZHIMHUX.

DiznyHi aBnLLa lMpuknaaun

Bir nloauHK, naaiHHa sényka, obepranHa Micsaus
MexaHiyHi HaBKONO 3eMni. 3ByKOBi: NTallnHWA CNiB, 3BYK BiA
rysHoOMOBUS MOBinbHOro tenedoHa, cupeHa.

EnexTpuyHuia cTpym y Mepexi, po3psig 6nmckasku,
EnekTpomarHiTHi | enekrpusauia npeamMeTie 3a 40NOMOrow TepTs,
NPUTAraHHA | BIAWTOBXYBaAHHSA MarHiTiB.

3amep3aHHsa BOAW, TAHEHHS NboAy, ONaneHHs
Tennosi XUTtna, 3ropsiHHs nanvea B UuuniHapi ABUryHa,
nigirpiBaHHS X, yknagaHHa Bonoccsa GeHoMm.

OcsiTneHHa 3emni CoHUueM, Becenka, COHAYHI
CBITNOBI 3aTeMHEeHHSs, YTBOPEeHHS 300paxeHHs y kamepi
MoOiIneHOro renedoHa.

Ilo TensoBUX sABUII BINHOCTH TaHEHHSA CHIry, IJjaB-
JeHHA meTany (ma.a. 2, 4), nepeTBOPEeHHSA TEILJIOBO1 eHepril
Ha eJIEKTPUYHY 3aBAAKH 3rOpsHHIO [IaJUBa B €JIeKTPO-
redepaTopi. lIpukiaagaMu CBITJI0BUX SABUII] € BUITPOMIHIO-
BaHHA Ta B1aOuUBaHHA cBiTaa (maan. 2, 1; 2, 6).

Bararo ¢isnuEux sABHUII OB A3aHI MixK co0010.
Hanpukaan, mijg dac rpo3d BHHHKAE Take SABHUINE, AK
oauckaBka. Mu bauuMo NOTYKHHMH criajax CcBlTJia, YYEMO
rypiT rpomy. llpuumHOH BUHMKHEHHS OJHMCKABKH €
eJIEKTPUYHUMA pPO3PsAL, AKHHU pO3irpiBac HABKOJMIIHE
cepeloBHIIE 0 HAJA3BHUYAMHO BUCOKOI TeMuepaTypu. Tox
OJMCKaBKa CHPHUYMHIOE e€eJIeKTpOMAarHiTHi, CBITJIOBI,
TEeIlJIOB1 ¥ 3BYKOB1 ABHUIIA.

Yce Te, 1110 peaJIbHO ICHYVE B HABKOJIMIIIHBOMY CBIT1 1 He
3aJIeKUTh BlJl CB1JJOMOCTI JIOAUHU, € Mamepicr. Pi3udHl
ABUIIlA B1JIOYBAIOTHCA B HABKOJHUIIIHBOMY CBITI, AKHH
CKJasaeTbcsa 3 marepii. BuacTtuBocTi 00 €KTiB Ta ABUII
IIPUPOJIU MOSICHIOIOTH HA OCHOB1 3AKO0HI8 npupodu.

Man. 1. MexaHi4HI aBuLLA




Man. 2. EnekTtpomarHiTHi, Tensosi i CBIT/IOBI siBULLla

SHaHHA (PI3UYHUX ABUII Ta 3aKOHIB BUKOPUCTOBYIOTHCSH
HAa VpPOKax 3 1HIMIMUX NOPUPOJHMUYHUX IpeaMeTIiB: Ximil,
(h1i3uuHO1 reorpadii, 010J0r11, ACTPOHOMII.

KpiMm mMexaHIUYHHMX, eJeKTPOMATHITHUX, TEILIOBUX Ta
cBiTJIOBUX ABUIN (piduka BuBYae M 1HmIi. Hanpukmaanm Ti,
10 BiOyBawTHCA B HajJpaxX 31pOK, aTOMHHUX peakTopax
TOIIO. 3 HUMH BU MMO3HAMOMMUTECH IT13HIIIE.

BusuaTu Gi3uKy B IKOJI1 BU OygeTe y kabiHemi i3uku
Kabiner wmae Oyru ocHameHMMH oOJaJZHaHHAM,
HeOOX1AHUM [AJs1 IpOBeJeHHs JOCJH1JlB, BHUKOHaAHHSA
gabopaTopHux pobir. Kabiner MicTUThL JeMOHCTPALIMHUHA
CTLJI AJIA BUHTeJiA 1 pobodl CcTOJMM [JiA VUYHIB, Imadpu and
3bepiranHs npujgajlB Ta 1HMMUX 3aco0lB HaBYaHHSA,
aunakTudHUX MmarepianiB. CydacHl KJjacHa 1 MYJIbTH-

MeaifiHa JOIIKa, KOMII I0Tep 1 MYJbTUMEAIHHUN IPOEKTOD
B KabiHeTi (hi3MKHU € HeoOXIMHUMHU A 3abe3neuyeHHA
HaJIe’KHOI SKOCT1 OCBITHBOI'O IIPOIIECY.
3anaM ATaiTe OCHOBHI IpaBWJia INOBEAIHKHU, AKHUX
HeoOX1/IHO JoTpUMYBaTHUCA vV KablHeTl (P13UKH:
1. ByapTe yBasKHUMHU, ITUCIUIIJIIHOBAHUMHU, OOEpEeIKHUMHU,
HEeYVXHUJIbHO BUKOHVHTE BKA31BKHU BUUTEJIA.
He TpumaiiTe Ha pobouomMy MicIl npeagMeTH, He IOTPi0H]
IpU BUKOHAHHI 3aBJ/IaHb.
Poamimyiire obs1afHaHHA 1 npujaau Ha podbouomMy Micinl
TakK, 1100 YVHUKHYTH 1X NaJ1HHA.
Ilepen Tum, AK moyaT BUKOHYBATH podOTY, O3HAMOMTECH
3 onucoM poOOTH 1 mpoaAyMauTe X1/ 11 BUKOHAHHA.
He npucrynaiTe 10 BUKOHaAHHA poborm 6e3 no3BOJY
BUUTEJISA.
ObepekHO MMOBOABTECA 3 NIpUJIaJaMH, 1110 BUIMOTOBJIEH]
31 cKJa (J11H3U, TPYOKH, JIAMIIOYKH, MEH3VPKH, IPOO1pKH
TOII10), 1100 1X He po30uTH.
He nonyckanTe nagiHHEA NpuaaaiB Ta odbjgagHaHHA, PO3-
rouJIlyBaHHA BasKKiB, IepeBAHTAYKEHHA IPYIKUH.
Ilicna 3akiHyeHHsA pobOTH mocTaBTe OOJAJHAHHSA Ta
NpUJIAAA B TAKOMY MOPAAKY, AK BOHU OYJIU pOo3MiIleH]
10 MoYaTKy podboTH.
9. IIpubepiTh Bce HA ¢cBOEMY pobouoMy MicIti.
10. IloBifoMTe BUNTEJIA PO 3aKiHUEHHs pobOTH.
11. He zasnmumaiire cBoe poboue miciie 6e3 103BOJIY BUNTEIA.

Y kypci ¢dizukun B Oyaere BuBYaTH (izmuHi
SABMINA, MOrJIUOMTE CBOl 3HAHHA PO BJACTHBOCTI
TLJI 1 PEYOBHH.

Y kaOineri (hizuku Tpeda JOTPHMYBATHCA NPABHJI
0e3nmeuyHoOl NOBEIHKH.

QD 1. Wo 1 6ynews suB4yatu Ha ypokax ¢iznkn? 2. Ulo tm
MOXELU nonatu A0 BU3HaYeHHs: «DisnyHe asulle — ue...»?
3. Haseaun npuknaan pi3dHmnx o¢isanyHunx sisuul. 4. Hassu
npasuna 6e3ne4yHol noBeaiHku y kabiHeTi di3nku.

T1. Hasenu npuknagu B3amMonoB A3aHnx QIi3n4yHUX SBuLL.
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1o BuBuae (hizura? Pizuka 3armae ocodimBe MicIie cepen
Hayk npo npuponay. Came B HiIMf BUBUAETHCA CBITOOVIOBA,
HaM3arajpHiII 3aKOHOMIPHOCTI, IO JIeXKaTh B OCHOBI 1CHYV-
BaHHA CBITY. be3 (h13MUYHMUX 3HAHB JIIOJUHA HEe MOKe CTBOPUTH
OyaiBii, MamiMmHM, OyAb-fAKl npucrpoli. Bumikarm XUri0,
o01rpiBaTH MKUTJIO JJoNIOMAraTh 3HaHHA 3 Pi3uku. Llsa Hayka
norpibHa iHXeHepaM, poOITHUKAM, JILKapsM.

Baxxnausum 3aBgaHHAM (PI3UKHU € BIAKPUTTA 3aKOHIB,
AKI NMOACHIOITH Ta IIOB A3VIOTh MiK co00010 ¢isuuHi
ABHUINA, [0 CTOCYIOThCHA Pi3HUX 00 €KTiB Ta IX cHUCTEM V
HABKOJIMIIIHBOMY CBITI.

Man. 3. 1 — arom, monekynu,; 2 — Burnsig Hawoi anaktvuku 3
KOCMIYHOIro npocrtopy (4epBoHUM 00BENeHE MICLI€3HAXOAXKEHHS
CoHsiyHOI cucrtemun); 3 — 06 'eKT MakKpoOCBITY

PoarnsaasTe 300paxkeHi Ha maJg. 3 06 ekTu. Bararo 3 HUX
BaM ViKe BIJIOMI 3 Kypcy nNpupojio3HaBcTBa. Bu bauure npu-
POJHI CUCTEMH, AKI IIPOAOBIKUTE BUBYATH He TLIIBKHU B KypcCl
(hismKM, a 1 Ha YpoKax Ximiil, 01oJorii, acTpoHOMII Ta reo-
rpadii. I1i npupoagHMYl HAYKHU TiCHO OB sA3aH1 Mix c00010.

Ilig yac BUBUYEHHS KypCy INPUPOJO3HABCTBA BU MAJHU
JIIBHATHCA PO 3MICT 3aK0HIB 30epesKeHHdA 1 NIepeTBOPeHHA
eHepril, 30epexeHHs Macu pe4OBUHHU, OTPUMATH II0YATKOBE
VABJEHHA PO aTOMHO-MOJIEKVJIADHEe BU€HHs. ¥ CbOMOMY
KJiacl Ha ypokax (p13uKH Ta XiMmil Ballll 3HaHHSA PO3IITUPATHCA
1 moraubasAThCs.

SB’A30K (Pi3MKH 3 IHIMMMH HayKamMu. Di3uKa BUBYAE
pizHi 00 ekTH (Mman. 3). Cepes HUX € AVKe MaJli, HeBUAUMI
He030pOEHOMY OKY JIOANHU (MiKpocBiT), KocMiuHi 06 eKTH
(meracsit), 06 €KTH, cepel AKUX KUBe JI0ANHA (MaKkpocsiT).
3MiHH, 0B A3aHI 3 pi3HOMAHITHUMHU 00 €KTaMH, IIiIJIATAIOTH
EAUHUM 3aKOHaM npupoau. B ocHOB1 baraTboxX NpUPOTHUX
IIPOIlEeCiB 1 ABUII JIeXKAaTh OJH1 1 Tl K 3aKOHH.

Y BCiX NpUPOAHUYUX HAVK €JUHHUN 00 €KT JOCJIiKeH-
HA — npupoga. Haykamu, cyMIXKHUMH 3 (PI3UKOIO, €
acrpodisuka, 6iodiszuka, (pismuyHa Ximis, xXimiuHa Qpis3uka,
reodisuka... IIpupogauyl HayKU BUKOPUCTOBYVIOTH (D13UUHI
MEeTOAM NOCJKeHH.

A na donumausux
IIpupoaanUY0O-HAYKOBA KAPTHHA CBITY

TepMmiH «npupodHuvo-Haykoéa KapmuHa céimy», Ak i
TEepM1H «MaTepisi», € CHLJIbHMM JJI BCIX INPUPOJHUUYUX
npeaMeriB — (P13UKHU, XiMil, 6loJiorii, (pisuuHOI reorpadii,
acTpoOHOMII.

Yeci eleMeHTH 3HAHB ITPO IIPUPOAY MOKHA IMTOB’ AA3aTH 34
NOIIOMOI'OK) 3arajJbHHUX 3aKOHOMIPHOCTEH IIPHUPOIAM.
[IpuponHUUO-HAYKOBA KapPTHHA CBITY € CHCTEMOK 3HAHb
npo npupoxay. Cucmema — 1e CYKVIIHICTD €JIEMEHTIB, MK
AKUMH ICHYE 3aKOHOMIPDHUM 3B’ A30K.
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- CucTema 3HaHb
npo Xuey npupoay

Cucrema 3HaHb
3 QPizankn
qHEHE XuHhiped 1004

~ONMEIP BWILIUD

Cucrema 3HaHsb
3 Ximir

Man. 4. Moagens obpa3sy npupoau

IcTopisa npupoao3HaBCcTBa CBIAYUTH, 110 3VCHUJLIA HAVK
IIPO IIPUPOAY CIIPAMOBAHIL Ha BIIKPUTTA 3aKOHIB IIPUPOJIH.
Hanbinbme 3HaYeHHA 3 HUX MAKTh 3arajibHl 3aKOHO-
MipHOCT1 IIPUPOJIH.

KoxHa JoanHa nparse 3aJJ0BOJIbHUTH CBO IIPUPOJIHY
noTpedy B IMI3HAHH] CBITY, CTBOPHKYHU HMOro BJIACHUH
obpas. OcHOBOIO 00pa3y CBITY JIIOAUHHU € 11 BJAaCHUM 00pa3
npupodu. lle cucrema 3HaHb, AKa (POpMyeThCHA, AK 1
NPpUPOJHUYO-HAYKOBA KAapTHHaA CBITY, Ha OCHOBI
3araJJbHUX 3aKOHOMIpHOCTEeM IIPUPOIH.

OcHoBY o00pa3y npuUpoAM CKJaJZalOTh HACTVIHI
3aKOHOMIpHOCTI: 1 — 30epexxkeHHA; 2 — CIIPAMOBaHOCT1
*AMOYUHHUX NPOIECiB; 3 — NeploJIMYHOCT] NpPoIeciB y
npupoal (maan. 4).

Y noaanbIIoMy BH 3MOKeTe INOrJMOMTH CBOl 3HAHHSA
npo obpas3 npupoau. Y INIBOMY BaM JOIOMOMKYThb
CTPVKTYPHO-JOriuHl cxemu (man. 23, ¢ 48 ).

di13uka — (pyHIaMEeHTAJbHA HAYKa PO IPUPOIY.
dizuxka BHBYAE O00’€KTH MIKpO-, MAaKpo- 1
MeracBiTy Ta (i3MuHI ABHIA, MO0 3 HHMH
OB’ sA3aHi.

IIlpupoagauyo-HayKoBa KapTHHaA CBITY — 1€
cHCTeMa 3HaHb, fAKa (opMyeThCcsa HaAa OCHOBI
3arajJbHUX 3aKOHOMIPHOCTEH IPUHPOIH.

Qb 1. Ha3su 5—6 npodecin, wo notpebytoTb 3HaHHA QIi3NKM.
2. Haseau npuknaaun ob’exTiB, fKi BUB4Yae ¢ismnka. 3. Haseau
npuKnagm SBuLL, L0 BUBYAKOTLCA Y @i3uui. 4. HaBeam npukna-
o oB'exTiB, SKi Hanexarb A0 PI3HUX CTPYKTYPHUX PIBHIB
MaTepianbHOro CBITy. 9. 3 AKMMn Haykamm nos'ssaHa dismka?

1. 9k BU nnaHyeTe moaenosBaT ceivh obpas npupoan? 2. Uo
CNiIbHOro Mixk obpasom npupoaw i NPUPOAHNYO-HAYKOBOIO
KapTuHOW cBiTYy? 3. NpOoKOMEHTYATE BUCNIB NaBHLOrpeLb-
KOro B4yeHoro [ epaknita, HaBeAeHUN HMNXYe.

bararo3HancTBO He HaB4yae po3ymy. bnaxeHcTBo nonarae y
NI3HAHHI NPUYUH, SIKI NPAaBNATHL YCIM Yepes yce.
[ epakmit

CroocrepeskeHHsI Ta eKCIEepHMeHT. I3 Kypcy npupoao-
3HaBCTBa BU BJXXe 3Ha€ETe, [0 ICHVIOTH Pi3H1 MeTOAH
NOCJHIJPKEeHHSA NPUPOAU: CNOCMEPEeHCeHHA, eKcnepumenm,
MOOeN08AHHA, BUMIpOBAHHA. 111 MeTOAN BUKOPUCTOBYIOTHCH

i mig gac pocaigkeHHA (isUYHUX 00 €KTIB Ta ABUIIL.
BaacruBocTti 00 €KTiB, (iduuHiI ABUIA ONUCVIOTH 1
[IOSCHIOIOTh HA OCHOB1 3AKOHIB Ta meopill.
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Cnocrepe:eHHsA AONOMAaralTh BCTAHOBUTH BUXIAHI
daxT™n. Hanpukaan, crnocrepiraemo, 1o Bei Tija najamoThb
Ha SeMJil0o, INpPpHM HArpiBaHHI TLjIa pPO3LIUPHOITHCHA, Y
n3epkaJi MoKHa nobauyuTH 300pakeHHA 00 €KTiB.

YueHl HAKONMUVIOTH 1 HNOPiBHIOKWTHL noaidoHI (darTH,
BUABJAITL 3B A3KM MiX HHMH, BiAODOBigamTh HA
3allUTAaHHSA, III0 BHUHUKAIOTH IIiJI 4Yac CIOCTepe’KeHb.
Hanpuknaa, uyu BCl Tijia najaoTh HA 3eMJII0 3 OITHAKOBOIO
mBuaAKicTI0? Y1 BCl Tijla NpU HarpiBaHHI PO3MIUPIOIOTHCH
onHakoBo? YHYomy 300paxeHHsA V IJOCKOMY [A3epKaJi
BiipidHAETHCA BiJ 300pakeHHA vV chepUUIHOMY A3epKai?
II1o6 mepexkoHaTHcss B 00 €EKTHMBHOCTI CIIOCTEepEKEeHHS,
BIZITIOBICTH Ha 3alnUTaHHSA, YV4YeHl CTaBJATH ClelllajibHI
eKCIIepUMeHTH (J0oCalaun).

HajicknaznHine B HAYKOBOMY Mi3HAHHI — BHUABJIEHHSA
CYTHOCT1 CHOCTepeKVBaHUX SBHUII, BIAKPUTTS 3aKOHIB,
110 JiexXaTh VvV 1X ocHOBI1. llen eran morpedbyve Big AocCJija-
HUKa NIUPOKUX 3HaAHb, AOCBIAY, CMLIMBOCTI, 3JaTHOCTI
pobHUTH NpUNVIIEeHHs, BUCJIOBJIOBATH I'IIOTE3H.

Hanpuxkaan, 6iucKaBKy M r'piM JIIOJAH CIOCTepiraju 3
JaBHIX-JaBeH, 00AJHCA IBOI'O SBUINA NpUpoAU. AMepH-
KaHcbkuil yueHuil B. @paukiain (1706—1790) npunyerus,

mo OJaMcKaBKa — Ile eJleKTpuyHAa 1ckpa. 11 MoxxHa

cIiocTepiraTy, KOJM B TEMHOTI pO34YiCyBaTH YHUCTE BOJIOCCH
abo rmaauTn Kora. AJie moTpiOHO MaTH I[iJlicHe VABJIEHHA
PO IPUPOAY, OO MK IUMU ABUIIIAMU BUABUTH CIILJIbHE.

Il nepeBlpKH cBoe€l rinoTe3u b. @PpaHKIIIH IOCTABUB
eKcrepuMeHT. BiH 3anycTUB NOBITPAHOIO 3M14 1 10 KIHIA
MOTY3KH IIpHUB si3aB 3ajizHoro kKJuawmuya. Ilig yac rposwu
BUYEHHH IMIHIC 0 KJIOYa naJjenb 1 Bi{uyB yaap ickpu. Taxki
pO3pAAH BlH OTPUMYVYBAB II1J] Yac JOCJI/IB 3 eJIEKTPUUYHUM
crpymoM. OT:xe, 115 TOro 11100 3podUTH BIAKPUTTS, VICHOMY
noTpidbHO OYJI0O BHCYHYTH NPUNOVIINEHHA (rimoreay) IIpo
CYTHICTH cHocCTepexXyBaHoOro sasuma (biauckaBku) 1
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Man. 5. MogenosaHHs 00'ekTiB Ta siBuLy: 1 — aroma
Jlitito (nnaHerapHa, 3arponoHoBaHa Pesepgopaom); 2 — aroma
laporeny (xBunboBa); 3 — MoOneKkynn metaHy, 3 — eneKTpPuYHoro
po3psnay; 5 — COHSAYHOI cucTtemm

IIOCTABUTHU €KCIEePUMEHT, KU CIUpaBCs Ha IonepeaHi
CIIOCTEPEKEeHHSH 3a eJIEKTPUYHUM CTPYMOM.

IcTopisa 3Hae Oararo nNpuUKJaajalB CMIJIMBHUX Trinores.
TucagosmiTTaAMM XVAOXKHUKHU HaMaraJucs IIOSACHUTH
pl3HOOApPBHICTE HABKOJIMINHLOTIO CBITY. YoMy Tljia MalTh
pidHli kKoawopu? Il Baraaky pgomomorJia poa3rajgaTu
CIIOCTEPEIXKJUBICTL BEJHUKOI0 AHIJIIHCBKOIO BUYEHOI'o
Icaaka HerorToHa. Bin nosBiB, 110 vy nydky 0ijgoro csirtia
MOKHAa BUABUTH 6araTo pisHUX KOJbOPIB.

Mopaearosanusa 00 ekTiB i asuny. I1ig yac ekcriepuMeHTY
B JabopaTOpHHUX yMOBaxX He 3aBXKIW MOXXHa IPOBECTH
NOCHI»KeHHs ABUIIla, AKe crocTeplracTocsa v npupoal. Lle
MOKe OyTH IIOB s3aHe 3 THM, IO JAOCJHIJKVIOTHCHA
HeBUANMI 00 €eKTu MikpocsiTy. Moaesi ogHOro # TOoro x
00'ekTa MOXKYTh OyTH pizHuMu. Hanpukiaza, Bigomi pisHi
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Moesl aroma (maan. 5, 4; 5, 5).

O6'ekTn MeracBiTy HaATO BeJaHUKi (Hanmpukaasn,

ConsiuHa cucreMa), JesAKi ABuIia HeOe3neuHl A4 JIOAUHU
(HanpHuKJaaZ, eJeKTPUUYHHUHN po3psan oamckaBku). Tomy
(¢bisuku y bararbox BUIAJKaxX BAATHCA A0 MoAeJiel. 3a 1X
IOIIOMOI'0X CIIPOINEHO BiJATBOPHIOTH IPOTIKAHHSA SBHIII,
PO3rAAfalTh MOJeJi 00 €KTIiB Yy 3MeHIIeHOMY 4YH
301JIbIIIEHOMY BUIJIAA].

EnexTpuuynul po3pAja MOXKHaA OTpUMATH  3a
aAomnomMorow ejgexktrpodopHol mamuHU (Man. 5, 4), a
CoHsAYHY CcHCTEMY BHBYATH 3a JOINOMOrorm 11 Momeui
(man. 5, 5).

dizuuHi BeJHunHK. BuMiproBaHHsA. 3aco0M BUMIpIOBaH-
HA Ta moxuOKu. [locaiagn abo eKcnepuMeHTH HaWdacTime
CVIIPOBOIKVIOTHCH BHMIPIOBAaHHAMM. XapaKTepHUCTHKH,
BJIACTHUBOCT1 TLJI Y NPOIECIB, AK1 MOXKYTh OYTHU BUMI1pPsAHI1,
HA3UBAaKOTh Qi3uyHumu esuyuHamu. 3 dbararbMa i3 UX
BEJIMYMH BU BiKe MO3HANOMMINCS, BUBYAIOUHN KYPC IIPUPOJIO-
3HABCTBA: JIOBXKHUHA, 00 €M, TeMIepaTypa, Maca, eHepris ToIo.

Koxua ¢isuuyHa BeJIMUYMHA BUMIPHOETHCH IEBHOIO
oduHnuuyero. BaraTo kpaiH KopucTyioThesa MiKHapOIHOIO
cucreMorw oauHHUNL (crkopoueHo CI — cuerema iHTEp-
HanioHajgbHa). CepeJi OCHOBHUX OJUHHIL I[i€l CHCTEMH
TaKi: OAMHUIA JOBXKUHU — 1 MmeTp (1 M); ofMHUIIA Yacy
1 cexkyuaa (1 c¢); ogmaunsa Macu — 1 Kigorpam (1 Kr);
OAUHUILA TeMIepaTypu — 1 KeabBiH (1 K).

Ha npakTunl BUKOPHUCTOBYVIOTHCA TAaKOMX KpaTHI
oxnuuni, axi 8 10, 100, 1000 i r. x. pasiB Oinbmri, i
yacTUHHI oguaMIl, mo B 10, 100, 1000 1 r. x. pasziB meHIi
BiJl IPUAHATUX OAUHUIL. [[1g Mo3HaAYEeHHA UX OJAUHHUIL
y CI BUKOPHCTOBYIOThCS ClIeliaibHI npucrasku: mera (M),
K10 (K), Mikpo (MK), mial (M), caaTH (¢) Ta iH. (maba. 1).

Tabaruusa 1
IIpucrasku Cl ns yrBopeHHS KpaTHHX
1 YACTHHHUX OJHHHI(b

€ 1 iHmi cucTeMH OJAUHUIL, 4 TAKOXK IM03aCHCTEeMHI
onmHuUIl. Hanpukiaana, cepea OAMHUILP BUMIPHOBaAHHSA
JIHIMHUX PO3MIpPIB TLjla MOXKeTe 3yCTpiTH oauHUI 1
adgrcerpem. 1 anrcrpem = 1/10 000 000 000 m. Iliero
OJIMHUIIEID KOPUCTYIOTHCHA JJIA BUMIPIOBAHb V MIKPOCBITI
(MOJIeKyJ1, AaTOMIB TOIIO).

s BuMIprOBaHHSA 1 IIPOBEJEHHS JOCJIAIB IMOTPIOHI
pi3Hi sumipwsanvri npuradu (man. 6). BinemicTs 13 HUX
3HaAMOM1 BaM 3 IIOYATKOBOI IIIKOJIM Ta KYypCy IIPUPOIO-
3HABCTBA: pYyJeTKa, IMHAMOMEeTp, MEeH3ypPKa, CeKVHAOMID,
TepMoMeTp, DapomeTp.

3 man. 6 BUAHO, 1[0 BUMIPIOBAJIbHI NPpUJIAAM MAKTh
MIKAJVY 3 NoAlJIKaMu, 011 AKHUX Vv 0ararbox 3 HUX HalIucaHl
YUMCJIOBl1 3HAYEHHSA BeJIMYUH, 1110 IM BIAIIOBIAKOTh.

PoarasapTe JIHIMKHM — NOPHJIAJAM AJId BUMIpPIOBaHHSA
HOBXKUHHU (man. 7). 111 n1HINKK BIAPISHAKTHCA THUM, IO
BificTaHl MK LITpUXaMu, nmosHaueHumu nudpamu (1, 2, 3
1 T. 1.), Po3JlJIeHl He Ha OJHAKOBY KLIBKICTh NOJLIOK,
TOMY IIIKaJX JIIHIMOK MalTh pidHy HiHY nogiaku: 0,5 cm i
1 mM.

1106 BuMipsaTH AKYCH (DIBMUHY BEJIUUYNHY, HAIPUKJIAJ,
o0'eM pigAMHEU, NOTPIOHO NIOCTABUTH METY: 3 HAKOIO
TOYHICTIO MU Oyaemo 11 BumiproBaTu. [lanl Bubupaemo
HeoOX1ITHUM BHUMIPIOBaAJILHUM NpPHUJAJ, BU3HAYAEMO I[1HY
NOALJIKHU Moro myanu (man. 6, 4).
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Man. 6. BumipioBaneHi npunagu: 1 — WTaHreHUnpKyns, 2 — pynertka,
3 — AnHamomerTp,; 4 — MIpHWA unMniHap, 5 — cexkyHaoMmiIp,
6 — MeanyHui TepMoMeTp; 7 — KIMHaTHUA TepMoMeTp; 8 — bapomeTp

Ilns BU3HaAYeHHSA IIHM MNOALJIKM IIKaJH HEeOoOX1JHO
obpaTu 4YuCJIOBI 3HAYEHHS NPOTH ABOX HaAMOMMIKUYUX
mTpuxiB mraau. [laal norpilOHO BIAHATH Bij O01JBIIOIO
3HAYEHHSA MEHIIe 1 OTPUMAaHe YHUCJI0 PO3ALIUTH Ha YHUCJIIO
NOoA1LJIOK MiK obpanumm mrpuxamu. Hanpukiaan,
BU3HAYUMO I[1HY NOJALJIKH IIKAJU MIpPHOro IHJIHApA,
300paxxenoro Ha maJj. 6, 4. Obepemo nBa mrpuxm, Olns
AKUX ctoATh nudpu 100 ma i 150 ma (miniaiTpis; 1 Mma =
1 cm?). I”HTepBas MmIKaJAU MK IDHMH IITPpUXaMH
PO3aALJIeHUH Ha o MOJALIOK.

Buznauumo iy oJHI€l MTOAINKY HIKAJIH.

: i 5 ( ] |
I{iza mogiJIKM MIKAaJIU 150 mat — 100 mn 10 Mn

.ik)

Takum unHOM, Vv MipHOMY nmuiaiaapi 60 mua, abo 60 cm’
PlAMHU.

IHKOIM 3HAYEeHHS BUMIPIOBAHOIL BeJIMYUHU 3HAXOAUTHCH
MK DOoALJIKaAaMH IIKAJH IIPUJIaay. ¥ TaKOMY pasl pe3yjabTaT
Heo0X1/THO OKPYIJIUTH.

TounlicTs BUMIpOBaHHA. Po3risiHeMo npouec BUMIPIO-
BaHHA (PI3MUYHOI BEeJUMUYMHMU HA IPHUKJAJ]l BU3HAUYEHHA
NOBXKHUHH TLIA.

Ha man. 7 nokaszaHo BUMIpIOBaHHSA JIOBXKUHHU OpycKa 3a
JOMOMOTI'0OK0 JIBOX JIIHIMOK: I[1HA MOJALJIKH MIKAJU OJHIE]l 3
Hux — 0,5 cMm, apyroi — 1 mm. 3HaYeHHA JOBXKHHH,
OTPHUMAaHe 3a JOIIOMOI'0OK NepIol JIHIMKHA, — o CM, APYIol —
2,1 cm.

OTiKe, NepIInU pe3yJabTaAT OTPUMAHUK 3 TOUYHICTIO J0
0,9 cm. TouHicTh BUMIpPpIOBAHHA B JIPYIrOMY BHUIIAAKY
craHoBUTH 1 mMm. JIiHIMKa 31 MIKaJI010, 1110 Ma€E MEHINY IIHY
NOALIKH, Aa€ 3MOI'Y OTPUMATH pe3yJiabTaTr, 0labin HabIM-
JKeHHUU 10 peaJIbHOIO.

I[Ipn BuMiprOBaHHI 3aBKJAU IIPUNYCKAEMOCH NOXMOKH
BUMIPIOBAHHA.

HYuMm MeHmIa I1lHa mMKaJd NDOALJIIKHM NpUHJIaAy, THM
OlabIIIA TOYHICTH BUMIPIOBAHHS.

TounicTs BHMIiIpIOBaHbL IIiJi Yac KOPUCTYBaAHHSA
npujagaMiy, 110 MAlTh IIIKaJly 3 pPIBHOMIPHO HAHECEHUMH
NOoALJIKaAMH, JOPIBHIOE IMOJIOBHUHI I[1HU MOALJIKH.

Y Ppo3rjsHyTOMY BHIIEe MNPUKJIAJAl BHUMIPIOBaAHHSA
IOBXXUHHU OpyCKa pe3yJabTaT Ma€ BUIJIA:

npu 6UMiplOBAHHI nepuLor NiHiikow (manr. 7 a)

[l=5cMm=0,25cMm

npu eumiproeanHi 0pyzoio niniitkow (man. 7 6)

npu sumiprsanni 06 emy pidunu (man. 6, 4)
V=60 ma + 5 mn

Man. 7. JliHiiku 3 pi3HOIO LiHOO nofinky wkanu: a — 0,5 cm; 6 — 1 MM
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Hananl Bu HaBunTeCcs BU3HAYATH Pi3HI BUAU NOXUOOK
TA HAYKOBO O(DOPMJIATH Pe3yJIbTATH BUMIPIOBAHb, IPOBOAUTH
BUMIPIOBAHHSA 3 BUKOPHUCTAHHAM PI13HOMAHITHUX IIPUJIAJIIB.

Nocaigmmennsa ¢ismuEUX 00 €KTIB BRJIKOYAE
CIIOCTEepPesKeHHsI, eKCIepUHMeHT, BUMIPHOBaAHHSI,
MoeroBaHHA. BumiproBaHHA (PI3HYHUX BEJIHYHH
NPOBOAUTHCA V NeBHUX oaumHHuAX. Hangacrime
Bu Oynere BurkopucroByBatu omumHHII CI. Ilepen
BUMIPHOBAHHAM (Di3HYHHUX BeJHWYHH BU3HAYAKOTH
XapaKTepUCTHKH BUMIPHOBAJBHUX NMPHUJIA/IIB.

"1~‘> 1. Ha3su metoam @i3nyHmnxX nocnigxeHs. 2. 4Ky TeMnepa-
TYpY NOKasylwTb TepMomMeTpun, 3o006paxeHi Ha man. 6, 6 |
man. 6, 7?7 BuaHay UiHy noainkm umx TepMomMeTpiB. 3. Akun
4yac nokasye cekyHaomip (man. 6, 5)? 4. AkuMmn Pizn4HUMKM
npunagamMm T BMIEW KopucTyBatuca? 5. Ha3Bu OCHOBHI
oavHuui Cl Ta BiANOBIAHI IM KPaTHI 1 YaCTUHHI.

? 1.Yum BiAPI3HAETLCH 3HA4YeHHA @I3NYHOI BENUYUMHM Ta

npunag, wob BUMIPATH BENNYNHY 3 HEODXIAHOK TOYHICTIO?
3. Homy y ¢di3nLi BUKOPUCTOBYIOTb KPaTHI K YaCTUHHI OAUHULI
BUMIPIOBAHHA? Y1 NOB'AA3aHO UEe H9KOCb i3 CTPYKTYPHUMW
PIBHAMW HABKONIMLLHBLOIO CBITY? 4. Bupa3un y meTpax BiACTaHI:
3 MMm; 15 cm; 30 km.

1. Y1 3roaHi BU 3 TakUM BU3HAYeHHAM: «Di3nyHa BeNIMYmHa —
BNAaCTUBICTb, CNiNbHA B SKICHOMY BIAHOLLEHHI anga 6aratbox

MaTtepianbHUX 00'ekTiB Ta iHAMBIAYaNnbHA B KiNbKICHOMY
BIAHOLIEHHI 419 KOXHOI0 3 HUX»?

Mema pobomu: HABYUTUCA BU3HAYATHU [{1HY NOALIKHA
BUMIPIOBAJBbHUX IPHUJIA/IB TAa HIOXUOKY BUMIPIOBAHb
JIHIMKHW, MEH3YPKH, TepMOMeTpa.
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IIpunadu i mamepianu: NiHIAKU, OPYCOK, NOBXKHUHY
AKOIr0 CJI1JI BUMIpATH;, 2 MeH3YVPKHM 3 PI3HOKIO I1HOIO
NOAIJIKM;, CKJAHKA 3 BOJOI 1 HeBeJIMKa IOCVIAMHA,
MICTKICTh AKOI HeoOXiAHO BUMIpATH; 2 TEePMOMETPH 3
P13HOIO I[1HOI MOJILJIKH.

Xinx poboTu

1. BuBuiTs mgkKaay JIHINKH, PVJETKHU, MEH3YPOK,
TepMOMeTPiB 1 3al0BHITE TabauIio 2.
Tabruus 2
XapakTepUCTHKH BUMIPHOBAJBHUX NMPHUJIA/IIB

Ha3sBa
BUMIDIO BASILHOO Tinivikw MeH3aypkun TepmomeTpU
npunany
OanHUUI
BUMIPIO BAHHA
Mexignmipiosarba | | | |

| Umwanopinkw [ 000 | 0] | 0] @

Moxmnbka
BUMIpPIO BaHHSA

2. BumipsaiTe noB:xKuHY OpycKa, MICTKICTh IIOCYIHUHHA
Ta TEMIEepaTypy BOJAM B Hiil. 3anOBHITH TAOIUIIO 3.

‘ Tabaruys 3
Pe3yibTaTH BUMIPIOBAHHSA

BumipoBaHa [Moka3un 3acoby Moxunbka
BeJINYHNHA BUMIPIOBAHHSI | BUMIPIOBAHHS
MicTkicTb (06'em) nocyanHn
NosxuHa 6pycka
Temnepartypa Boau

. 1 2

3. 3po0iTh BUCHOBOK IIPO IPOBEJIEH]l BUMiIpIOBAHHA.
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Jlaboparopua pobora Ne2

Mema po6omu: o3HaAaMOMUTHCA 31 crnocobamu
BUMIpPIOBAHHSA CepeJAHIX PO3MipiB MaJIUX T1JI.

ITpunadu i mamepianu: niHIAKa JAepeB siHa, MIIIOHO,
HAMHUCTUHKHU B KOpoOKax.

X11 poboru

1. BusHauuTH 1iHY DOALJIKHM IIKAJH JIHIMKA Ta MeXxi
BUMIpIOBaAHHA.

2. BumipsaTu giaMmeTpu NIMOHUHHU, HAMUCTHHH.

3. Ropucryrouucsk crnocodboMm psiiB, BUBHAYUTHU CepeHIN
JlaMeTp NIIOHUHU, HAMUCTHHOK. Pe3yjbTaT BUMIPIOBAHb
3aHEeCTH B TAaOJIUITIO.

KineKicte LdoBxunHa Po3mip
Tino YaCTHUHOK psay, HaCTUHKM,
y psay MM MM

No
aocniny

MwoHo

Hamp-mmuxm
(IHL)

4. KopUCTYIOUYHUCH JIHINKOK, BUMIpAUTE TOBIIIUHY apKV-
Ima namnepy niipydHuka pisuku; giaMmeTp TOHKOI'o ApOoTy.

PeuoBuHa 1 nojge. Bu B)Ke 3HaeTe, 110 NPUPOAHIL TLIa
CKJIAJIAI0OThCA 3 PeYOBUHU. JIIoAMHA BUTOTOBJIAE IIPpeIMEeTH 3
[IEBHUX pe4YOBUH ab0 MaTeplaJis.

3Ha€eTe TaKOXK, 10 3apA/’KeHl TLIa NPUTArYIOThCA abdo
BIAIIITOBXVIOTBCS, MaArHiT NPUTATI'YE BUI'OTOBJIEH] 13 3aJii3a
peudi. ITigkuayTHiI yropy M fA4 najae Ha 3eMui0, 060 3emis
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npurAarye uoro. HaseaeHl npukgaan (QI3UYHUX ABUIIL
MOACHIOKTHLCH TUM, 1[0 B IIPUPO/L ICHYIOTH JIBa BUAMN MaTepil
— pedoBHHA 1 noJjie. BiAMITOBXyBaHHA HaeJeKTPHU30BaHUX
TLJI B1IIOYVBAETHCA 3aBAAKHA €JIEKTPUYHOMY IIOJIIO, 15 MAr"iTy
— 3aBJAAKHN MATHITHOMY II0JI}0, IIPUTATAHHA TLJI 10 3eMJIi —
3aBAAKHU rpasltaminaomy noswo. llposasu nmonsa Bu Oyiaere
BHUBYATH B Kypcl (P13UKH.

CraHoBJIeHHS Ta OCHOBHI II0JIOKEeHHS aTOMHO-MOJIEKY-
JIAPHOrO BYEHHHA IPO OYZI0BY PEYOBHMHH. 3 UOI'0 CKJIAJAETHCS
peuoBuHa? lle nuranHsa 3paBHa mikasuio gwogaen. [loran asi
TUCAYL POKIB TOMY JaBHBOI'PEIBKUN MHUCINUTEIHL AHaKcaArop
yuuB: « KICTKH CKJIa1al0ThCA 3 MAJIEHBKHUX KICTOYOK, KPOB —
3 KpallIMHOK KpOBl, 30JI0TO — 13 IIIMATOYKIB 30JI10Ta».
TeoprsaMH BueHHA Ipo OVA0BY PEYOBHUHU OYJIM CYUYaCHUKH
Anaxcaropa — Jleskin, /lemMmokpiT Ta 1H.

YoKe naBHO BUYE€HI1 JIMIILJIM BUCHOBKY, III0 PeYOBHUHA HE €
CYIILJILHOK, BOHA CKJAJAa€EThCA 3 MAaJIeHBKHUX YaCTUHOK,
KOKHA 3 AKUX 30epirae BJacCTHUBOCTI I[1€l peYOBUHU. 30JI0TO
IMMOAYMKH MOYKHAa JLJIMTU JOTH, JOKH «IIIMATOYOK» HE CTaHe
HaAaMMEeHIIUM, NOVKOp — A0 HaujapibHImoro wuoro
«IIIMaTouKa». JKI0O NIYKOP VKHUHYTH V BOAY, BiH
PO3UYMHUTHCA. PO3YMH NYKPY HA BUIVIA] He BIAPI3HAECTHCA
Bl BOAH. AJle CKVIITYBaBIIU MON0o, MU CKaXeMo, IO IieH
PO3YMH MICTUTh IIYKOP.

HayimeHInni 4aCTUHKHM PEYOBHHM — HEBHAMMI, OJHAaK
BOHU 30eplrarmTh 11 BJacTuBocTl. lliasa OaraTboX pedyoBUH
TAKUMU YaCTUHKaAMU € MOJIeKyau. BaMm npo ne BijoMo 11e 3
IMIOYATKOBOI IIKOJIM. ¥ 9 KJlacl Ha YPOKax NpUpoJ03HABCTBA,
NOACHIWYMN OYy/I0BY pPEeYOBHMHM, BM ONMpaJUCHA Ha Taki
OCHOBHI NOJIO}KeHHA: [ ) 6Ci mina cKaadarnmspcsa 3 MONEKYJ
yu amomis; 2) 4acmuHKU, 3 AKUX cKaadarombcsa miaa,
g3aemodiroms midxe coboio; 3 ) nepebysaoms y 6e3nepepeHomMy
xaomuyxomy pyci. 111 nonoxeHHss MalTh HA3BY I0JIOKEHb
ATOMHO-MOJIEKVJIAPHOI'O BUEHHS.

KanmuaeMo Ha CKJIO TPOXM PO3YMHY IIVKPY 1 TPOXU PO3IUYUHY
KYXOHHOI coJyii. Kojim po3uMH BHUCOXHE, Ha CKJIl 1MODAYMMO
TLIBKY ABl OlayBaTi MJIsAsMM — CJIAM BijJ po3unHiB. Kyau
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noaiitacsa sona? Boaa Bunapysasiacsi. A YaCTUHKH, 3 AKHX
CKJIAJIAEThCA KYXOHHA CLIb YW I[YKOpP, 00 €aHaMucA MiK
c00010, CTBOPUBIIU KpUCTaIU. KpucmaJnu — 1e TBep/l Tlia,
JaCTUHKHU AKHX pO3TallloBaHl B IEBHOMY NOPAAKY. bliayBari
IJISMH HA CKJI1l — TO CYKVITHOCTI KPUCTAJUKIB KYXOHHOI COJIl
1 IYKPY.

OOBYIrJIMMO IIMATOYOK HVKDPY Ha CHUPTIBIl. SaJHUIIOK
BKUHeMO Vv Boay. OOByr/ieHMH ILIVKOP HE PO3UMHAECTHCH V
Boal. llpm ropinal BiAOyJioCA HepeTBOPEeHHS PEYOBHHHU.
Monekyau IYKPY 3pVHHYBaJUCA, a YAaCTUHKH, 3 AKUX
CKJIAJIAJIUCHA MOJIEKVJIM, VTBOPHUJIU 1HIII CTPYKTYPH.

Moaexkyau, aroMmu Ta HOHHM. MoJjeKyiu pedyoBHUHHU
CKJIAJIaIOThCA 3 aTOMIB. ATOM O3HA4Ya€e «HENOALJIbHUN» . Taky
Ha3By #WoOMY Jajid BYeHl1l crapoaaBHbol I'perrii.
Hampigomimmuit i3 Hux — Jlemokpir. BiH yuuB, 1o y cBiTi
HeMa€e HIYoro, KpiM aTOMIB Ta IIOPOXXHeYl, III0 aTOMHU
HenoaLbHI 1 BiuHi. ToMy CBIT € BIUHUM.,

AToM Mae criaaaHy OyaoBy. B meHTpl Moro mMicTUThCH
AP0, AKe CKJIAIAETHCH 3 HEMTPOHIB 1 NO3UTHUBHO 3aPAMKEeHUX
IIPOTOHIB, 8 HABKOJIO PYXAIThHCH eJIEKTPOHU, SAK1 3aMMalOTh
[NeBHUU eHepreTudyent abo eJIeKTPOHHUM piBeHb (Mma.t. 8).

Y npupoal ICHVIOTR aToMH pi3HUX BUAIB. BoHwu
BIIPIBHAIOTHCA 3a CKJIAQAOM sAJpa 1 KLIBKICTIO eJIeKTPOHIB.
KoxHnili BuA aromiB abo ejleMeHT Ma€ CBOIO Ha3BY.
[IpurapaiTe BiloMi BaM 3 Kypcy IIPUPOJ03HABCTBA €JIEMEHTH
ra IxHi ximiuHi 3Haku: I'izporen H, Oxcuren O, Hirporen N,
Kapb6ox C.

Man. 8. Moaeni aromis: 1 — liaporeny; 2 — lNenio; 3 — JliTito
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EnexTporm aTomMa pyxawThCsd HABKOJO sdAapa,
VTBOPIOIOYH eJIeKTPOHHY 00010HKY. CTabliabHicTh OYVI0BH
aToMa K CHUCTEeMH 3YMOBJIeHA eJIEKTPHUYHOK B3aEMOJIIEI0
sapa 1 eaexkTpoHiB. HeraTuBHHN eJeKTpHUYHUHN 3apsn
eJIEKTPOHIB YV aTOMI1 JJIOPIBHIOE NO3UTUBHOMY €JIEKTPHUYHOMY
3apAaaoBl Moro sjapa. AToOMH — HeUTpaJbH1I CHCTEMH.
SIkmo B aroMmi (rpyIii aromMiB) He BUCTAYa€E eJIeKTPOHIB abo
€ IX HAJJIMIIOK, TO TaKMM aToM (rpyia aromiB) Has3uBa-
eThbCA UOHOM. B1H Mae MO3UTHUBHUM UM HETATUBHUM 3aps/l.

OTixe, HaUMeHWUMU CKAA008UMU HYACMUHKAMU
bazamwvox pevoB8uH, AKL 30epizawmsb IX eJacmusocmi, €
monexyau. Monekyau ckradaromovcsa 3 amomie. Amom mae
CKa0HYy OYydosy: 8iH micmumb A0po i eLeKmpoHU.

Ha man. 9 Bu 6aumre MoAeal JAeAKHX MOJEKVJI.
MoJiekyJjia BOAU CKJIAZIA€ThCsA 3 ABOX aToMmiB I'idpozeny Ta
ogHoro aroma Okcuzeny, MOJIeKyJia BYTIJIEKHUCIIOTO ra3dy —
3 aABox atomiB OkxcuzenHy u oaHoro — KapoboHy.
HanMeHIIOI 4aCTHHKOK IIMX pPEeYOBHMH, 1[0 30eplrae ix
BJIACTUBOCTI, € Moekyia. € pedoOBUHU, NJIA AKUX TAKOIO
YJAaCTHHKOI0 € aToM (HanpukJajx, Meraau). BisbMiTh A0
yBaru: rpM BCiX IepeTBOPEHHAX aTOMM He 3HUKAKTh 1 He
BUHUKAIOTh 3 HIYoro. $flka sarajbHa 3aKOHOMIPHICTH
npupoau e 3aboponse?

A na donumaueux
B3aemoisi YaCTHHOK PeYOBHHH

OT:ke, peyOBHMHA CKRJIANAETHCA 3 ATOMIB ab0 MOJIEKV.I,
AK1 pO3JILJIeH] IPOMIXKKaMHU 1 mnepedyBarTh YV MOCTIMHOMY
pyci. Homy K TBep/l TLla He pO3MNalal0ThCA HA OKpeMmi
MoJiekyau? DBiaeiie Toro, TBepae TiJIO B3araJjii BajXKo
3pVUHYBATH.

Ba:xxXko posipBaTu apiT uM ryMoBHH ImHYDP abo
po3jaMaTu KamiHb. Ile MOXHaA MOACHUTH THUM, [0 MIXK
MOJIEKYJIaMH 1 aTOMaMM ICHYIOTh CHUJIM NIPUTAraHHA. fAKa
1X nmpuposa? Xoua B IIJIOMY aTOMH 1 MOJIEKVJIH, 3 AKHUX
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BOHM CKJAJAITHCHA, € €JIEKTPUYHO HEeUTpaJbHUMHU, MIXK
HUMM Ha MAJIUX BIJICTAHAX AIOTh 3HAYHI] CUJU, WO MAKOMb
erekmpomazHimuy npupody. BigbyBaeTbcsa B3aemoais
MK sAIApaMM 1 eJIeKTPOHaAMH CYCIAHIX aTOM1B, abo MIXK
eJIEKTPOHAMHM Ta ATOMHHUMH sJpaMM CYCIJHIX MOJIEKV.JI.
OHOYACHO MIXK EJIEKTPOHHUMM O000JIOHKaMM aToOMiB 4M
MOJIEKYJI JIIFOTh CUJIM BIAINITOBXYBAHHA.

YHaCJIIOK TOro, 1mio aroMu (MOJIEKVJIH) eJIEKTPHYHO
HeuTpaJjbHl, CUJIHM B3aEMO/11 MK HUMH CTAIOTh 3HAYHUMHU
JIUIIle HA MaJInX, CYMIPHHX 13 po3dMipaMi IIMX YACTHHOK
Bigcranax. Ha Bigcransx, 1[0 B JIeKiJbKa pasis
[IePeBUIIYVIOTH PO3MIpH MOJIEKYJ YM aTOMIB, CHJIOKO IX
B3a€EMO/I11 MOKHa 3HEeXTYBATH.

FKIIO CKJIacTH yJIaMKH pO30MUTOI TAPLIKH, 11100 o/leprKaTH
TLI0 Takol camol hopmu, Hivoro He Buige. HaBiTh AKIIO
OJM3BKO NIPUTHUCHYTH YVJIAMKH OJUH 0 OJHOI'0, IPOMIKKH
MK HUMHU OYAYTH TaKl, 110 IPUTATAHHA M1>K MOJIEKYJIaMU
He BUHUKHe. MI:KMoOJIeKyJIipHA B3aEMO/J1A NPOABIAETHCA
TIIBKKM HAa JAy>Ke MaJuX BiJCcTaHAX, IO CYMipH1 i3
po3MipaMH4 aTOMIB YU MOJIEKY.JI.

YiaMKH MOKHAa CKJIeITH — 3allOBHUTHU IMPOMIMKOK MIXK
HUMU PEYOBUHOIO, MOJIEKYJIH AKO01 OyAYyTH po3TallloOBaHl Ha
TaKl¥ B1JICTAaH1 BlJ MOJIEKVJ PEYOBHHH VJaMKIB, III0 ML
HUMH BUHUKHE NPUTATaHHSA.

Man. 9. Moaeni monekyn: 1 — MeTany; Man. 10. CBuHueBI
2 — Boan; 3 — BYrnekucnoro raly; 4 — KUCHIo unniHapu

SJIMINIAIOTHCA 1 He PO3PUBAIOTHLCA HABITH IIPU 3HAYHOMY
HABAHTAXXEHH]1 2 CBHHIEBUX NWJIIHAPH, AViKe II1JIbHO
IIPUTUCHYT1 OAMH 0 OJHOI'O CBI’KMMHU PIBHUMM 3pi3aMHu,
1110 rapHo BianoJsiposati (ma.. 10). Po3TaAraeMo npy:xuHy
BOHAa 3MIHUTH cBOWO Gopmy. RKRoiu MU BIAIIYCTUMO
IIPYV>XUHY, BOHA BIIHOBUTH (hopmy. lle noscH0OETHCS TUM,
110 M12K MOJIEKYyJlaMU, 3 AKUX CKJIQJIa€ThCA T1JIO, ICHVIOTh
CHUJIX NIPUTAraHHSA.

Tenep crucHemMo npy:KuHY. BianyerusBmwm 11,
nobauyumMo, 1110 BOHA TAKOK BIITHOBUTE CBOIO hopmy. OTixe,
npu 30JMKEeHH1 MOJIeKYJI MIXX HMMH BUHHUKAKTh CHJIHA
B1IIIITOBXYBAHHA,

Tina, #AK1 nicas OpUOMHEHHSA 30BHIMHBOI Ail
BiITHOBJIOIOTL CBOIKO @GopMy uYu 00 €M, HA3UBAKOTH
npyxHuMu. Poarsarayra abo cTUcHyTa HNpyKHHa 3J1aTHA
HaOyTH nonepeAHb01 (hopMH. SIrHyTa MeTajieBa JIHIHKA —
posnpaMuTucs. lle npukiaagm nposaBy TiaaMu NIPYKHOCTI.

He Bcl Tina mawoTh TaKy BJacTUBlicTh. Hanpukian, 13
MJIACTUJIIHY MOKHA BUJIINUTH OVAb-AKY (dirypy. Tiaa, aki
Inicjsda NPpUIHHEHHS 30BHIIIHBOI A1l 30eplraioTh 3MIHEHY
(hbopmy, Ha3UBAKOTHCA IMIJIACTUYHUMHA.

Mixe monexyramu (amomamu ), 3 AKUX CK1adaOmMbCs
miana, ICHYywms cuiu 63aemodii — npumsA2aHHa i
8i0WLMOBXYBAHHAL.

Man. 11. 1 — ras; 2 — pigunHa; 3 — rBepae Tino




ByaoBa razonogiOHuX, piiKHX 1 TBepAUX T Y raszax
Bl/ICTAHb MIiX MOJIEKyJaM#u B cepeaHbOMYy € Habararo
Olabpmo Bl  po3MmiplB  MoJgekya. l'azam  Jgerko
CTHCKAIOTHCA, OCKLIBKH IPHU ILOMY JIHIIE 3MEHIIYETHCSH
BijcTaHb M Moaekyiaamu (maxn. 11, 1). Tomy razm He
zbepirarory HI 00 emy, HIi dopmu. MoJsekyiau rasis
pyXawThes 31 HIBUAKOCTAMHU COTEHb METpPIB 3a CEKYHAY,
B3aEMO/JIIOYM MIK c0000 Ml Yac KOPOTKOYaACHHUX
31TKHeHb. BOHU BLJIBHO pyXaOThCA ¥V BCbOMY HAITAHOMY 1M
00'emi. YuciseHHi yaapu MoJieKyJ 00 CTIHKU IOCYAUHHU
CTBOPIOIOTH THUCK rasy.

Y piamHaxX MOJIEKYJH po3TalloBaHl NILJIBHO OJHAa 01
opHol (maxn. 11, 2). MoJaexkyJau PpiAMHH 3aTHCHYTI
CYCIIHIMM MOJIEKYJIAMHM 1 KOJIMBAKOTHCH, 31IITOBXYIOYUCH
i3 HuMu. Haubinaepm «mMBHUAKI» MOJEKVIH MOXKVTh
3aJIMIIIUTH CBOE Miclle 1 nmepemicTUuTucsa Ha HoBe. I rTak
yBech yac. Tomy piiMHM He MawTh crajol (popMu, BOHHU
MAalTh BJIACTHUBICTHL IJIMHHOCTi, ajie 30epirarmTh CBiH
00'em. MoJsiekysin piinEM niepeOyBaOTh OJHA BiJi OAHOI Ha
BlJIcCTaHAX, CYMIpPHHX 13 po3MipaMu MOJIeKVJ. A oTxKe,
PI1AMHU BA*XKO CTUCHYTH.

HacTuakn (aToMu, MOJIEKYJIM, HMOHH), 3 HAKHUX
CKJIaJalThCsA TBepal Tijga, Ha BlJAMIHY BlJ plAUH,
KOJIMBAIOTHCS HABKOJIO IIEBHUX II0JIOKEHb PIBHOBAru 1 He
nepeMinyorsesa B Tini. Tomy TBepal Tija 30epiramTh He
TiJIBKH 00 €M, a 1 popmy. Ha BigmiHy Big MOJIeKyJI piAuHHA,
PYX AKUX NOAIOHUUM 10 HEBIOPAJAKOBAHOI'O PYXYV JIIOJIeH Yy
HATOBIIl, YACTUHKHU Daratb0X TBepJAUX T1JI poO3TalllOBaHI
BIIOPAAKOBAHO 1 YTBOPWOIOTE Kpucranu. Ha maxn. 11, 3
300paxKeHo MOo/ileJib KpUcTaJja KYX0OHHOI COoJIl.

Tina ckiaanarThes 13 YaCTHHOK (MOJIEKYJI, ATOMIB,
HOHIB), AK1 B3a€EMO/Ii0TH M1k c00010. Cuiin B3aemo-
ail MiK YAaCTHHKAMH PEYOBMHH MAaIOTh €JEeKTpPO-
Mar”HiTHY npupoay. Pisaunsa y 0y1oBi ra3onoioHux,
PIIKMX, TBePAHUX TLJI 3YMOBJICHA XapaKTepoM pyXxy
Ta B3a€MO/I11l YACTHHOK, 13 AKMX BOHHM CKJIA1AI0THC.
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':,5 1. Chopmynion OCHOBHI NONIOXEHHS aTOMHO-MONEKYNsp-
HOro BYeHHA. 2. YumM Monekynu BIiApPI3HAKDTLCH Bif aTOMIB?
3. Aky bynosy maloTb atTomun?

? 1. 9ki sBuWA BKa3YylOTb Ha Te, L0 MK YaCTUHKaMK, 3 AKX
CKNaaalTbCA PEYOBUHU, ICHYIOTb CUMNKN B3aemoail? 2*. 9k B
OCHOBHMX TMONOXEHHA aTOMHO-MONEKYNAPHOro BYEHHS
NPOABNAITLCA 3araibHi 3aKOHOMIPHOCTI npupoan?

1. Buninite I3 nnactuniny moaeni Monekyn KWUCHIO, Byrne-
Kucnoro rasy, soan. 2. Kypka nig AoLwemM MOKHe, a Ka4yka —
HI. LLlo B MOXeTe ckasatu npo CUunn NputsaraHHa Mix
MOoneKynamm Boau | Monekynamum noBepxHi Nip's Kypku T1a
Ka4ykn? 3. YoMy Ha nUCTi OAHUX POCNUH YTBOPKETLCH pPoCa,
a NUCTSA IHWKMX MOKpe, KparjimH poCu Ha HbOMY HE BUAHO?
4. 5lk MOXHa NOACHUTW BNACTUBOCTI TBepAUX Tin, pPIaAvH i
rasis, BUXoas4n 3 MonekynsapHoi 6ynosu pe4yosuHuU? 5. Hki
NOHATTS BM BUKOpPUCTaeTe, wWoO6 y3araibHUTU 3HAHHSA Npo
Oya0OBY PEYOBUHM | BKIIOYUTU IX Y NPUPOAHUNYO-HAYKOBY
KapTUHY CBITY Ta CBih obpa3s npupoan?

Mucnaymnin po3yMm He nodyyeae cebe wacnmeum, NokKu MOMy
He BOAETLCH NOB'A3aTU BOEAMHO PO3pPI3HEeHI dakTn, SKi BIH
cnocTepirae.

L. XeseLwui
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JlabopaTopHa podora Ne 3

Mema: HaBYUTHCA BU3HAYATH 00 €M TiJI OYVAB-AKOI1
dopMH, P1JHUH 1 CUIIKHUX MaTeplaJls.

Ipunadu i mamepiaau: niaiika (1), mipauu qumisap (2),
CKJIAHKaA 3 BoJow (3), Opycok i 2 Tijna HenpaBHJIbHOI
hopmu (4), AK1 NOBHUHHI BMIIATHCA V MIpHUH IUJIIHAD
(maxn. 12), N1I0HO B CKJSAHIIL.
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Man. 12. lNpunaaw i marepianv ansa naboparopHoi pobotu Ne 3
Xix poboru

1. Bumipsaire JiHIKOIO po3Mipu OpycKa Ta BU3HAUTe
iforo 06'em 3a GOpMYJIOIO:

V = h (Bucora) * L, (mupuna) * L, (JoBKXHUHA).

2. BuzHaure nminy noAlJKH IMIKAJXA MIpHOIO IUJIIHApPA.
Hanuiite B Hboro Boau. BumipsaiTe 06 €M BoaAM, 3alIUIIITh
moro 3aHauyeHHs V,. 3anypTre OpycoK v Boay. BuzHauTe foro
00 eM 3a mgomomororn0 MipHoro nuiaiaapa. IlopiBasaiiTe 3
00 emoM OpycKa, BU3HAYEHHUM 3a JOIIOMOI'0X0 BUMIpHOBaHHSA
HOro po3MipiB JIIHINKO0KH. 3p0o0iTh BUCHOBOK.

3. Busznaure 06 €M Ti1 HenpaBUJIbLHOL (hOPMU, 3aHYPIOIOYHA
1X V BOAY, HAJIATY y MipHui nmuiaiaap. 06 em Tisa pospaxo-
ByiiTe 3a popmyiow: V=V,—-V,, neV — 06 em rina, V, —
00'eM pifiMHU B MipHOMY IWJIIHAPI A0 3aHYpPeHH4A Tina, V, —
o6'em Tina Ta pigmau. BumiproBaHHA IOBTOPITH KijJgbKa
pasziB. Pe3yiabsTaTin BUMIpHOBaHb 3aHeCciTh 10 Tabanili.

4, Hacunre y MipHUM NUJIIHAP NIIIOHO, BU3HAYTE MOT0

3pobimb e6ucHosox. Haeedimv npurkaadu iHWUX
cnocobié 6uU3HAYeHHA 00 EMY NULOHA.
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JL1st MONMUTIMBUX

Iudysia. Uu goBoamniaocs BaM OyTH B COCHOBOMY JIicl
JITHLOrO AHA? A B JIMIIOBOMY rarw, KOJHM IBiTe Jjuna?
Ko:xHI pociMH] BJACTHUBUM CB1M HEIIOBTOPHHUH 3amax. ¥
AKUU cCrocld nomuprooThCA Maxolnl, IPHEMHI 4Yu
HenpueMHi? BiamopicTm Ha I1e MOMKHa TaK: MOJIEKVJIHA
rasiB, 13 AKUX CKJIAJA€EThCA MOBITPA, 1 TaXY4YUX PEYOBUH
Oes3nepepBHO pyxawThecsda. llell pyX HeBHOpPAJAKOBAHMUM,
TOOTO He Ma€ MeBHOTO IepeBasKHOTo HANpAMKY. Moro e
HA3UBAKTh XaO0TUYHUM. TOMYy maxoIlql HOIIMPIITHCH B
yClX HallpsiMKax.

Bukonaemo taxkum jgocaifi. Y CKIAHKY 3 PO3YMHOM
3abapBJieHOI peYOBHMHHU, HAIPUKJIAZ, KaJIll IepMaHTraHaTy
(¢«MaprasmniBkm» ), obepexkHo gosnemo Boau (man. 13, 1).

YIPOAOBK NeAKOro 4acy ICHYBaTUMe MerKa M12K BOJI0I0
1 pO3YMHOM, a IOTIM BOHA IOYHEe 3HUKATH. HaCTHHKH
PO3YMHEHO1l PeYOBUHU OYAYTH pyXaTUCs, NPOHUKAIOYHU Y
IIPOMLIKXKH MK MOJIEKYJIAMHA BOJU, & MOJIEKYJIA BOJAU TAKOXK
nepeMiNiaTUMYyThCA, MPOHUKAIYHU Yy MNPOMIXKKH MIXK

Man. 13. Augy3is B pignHax




YJaCTUHKaMHM, 3 SAKHUX CKJagaeTbcsa po3unH. llocrymnoso
3abapBiieHHA PIAMHHMU V NOCY/JAMH]I CTaHe PIBHOMIPDHHM
(man. 13, 2).

ConouaTky v nocyvamHl OVB «IOPAAOK» — 3BepXyY
MicTuiacss HeszabapBJieHa Bojla, BHU3Y — 3abapBjieHUU
PO34YMH. YHACHIZOK XAOTHYHOI'0 PYXV MOJEKVYJ BOAH 1
YACTUHOK PO3YMHEHOl PEeYOBMHHU CTAJIOCA CaMOYHUHHEe
nepeMiliyBaHHA PlAMH, IO IPHUBEJO A0 NOUIUPEHH:A
bapBHHKa ©nO BcbhoMy 00 emy piguau. Temep roxai
nodyeKaTucs, 1mobd MOJIeKYJIH BOJAM 1 YaCTUHKM OapBHHUKA
po3alauJgucAaA 1 3Bepxy Oyjia uucra BOoJa, a BHU3Y —
3abapBieHuil po3uuH. HeBnopsaakoBaHICTh, camMa 1o cobi
HIKOJIM He IIepeTBOPUTHLCH Ha mopsaaok. TobTo mporec,
AKUUA MU CIOCTEepiraeMo, CaAaMOYMHHO MOKe Bl1JI0yBaTHCA
TLIBKYA B ONHOMY HAIPAMKY, B1H HEOOOPOTHUH.

Asuwe 63aeMH020 NPOHUKHEHHA YACMUHOK OOHIEL

PEYOBUHU Y NPOMIHCKU MIN YACMUHKAMU IHWOL 6HACLIO0K
xXaomuuHozo Oe3nepepeHozo pYyxy 4ACMUHOK Pe4Y06UH
Ha3usaembvca Ougpysierw. 3aBasaku audysii HeBIoOpsAN-
KOBAHICTH VY PO3TAalllYBaHH]I YACTHUHOK 301JIbIIIVETHCH.
Pyxy wmoJsekysn um aToMmiB, 13 SAKHUX CKJAJa€ThCsd
pedyoBUHaA, MU He Oauumo. A sABUINe AUPY31l MOKHA
cnocrepiratu. BoHO € OAZHMM 13 OCHOBHHUX JIOKAa3iB
Oe3nmepepBHOro XaOTUYHOI'O PYXY YACTUHOK PEYOBUHHU.
BpoyniBcekun pyx. He Tinbku andysia € 1o0Ka3oM pyxy
MOJIEKYJ 4Yi aToMiB. HeBriopsagKoBaHICTh Ta HEIIEPEPBHICTb
PYXy HAaCTUHOK PEYOBUHU AOBOAUTHL OPOYHIBCHKUL pYyXx. ¥
1827 p. anraivicekuml 6oranik P. Bpoyn (1773—1858),
po3riaAajgamdy IlJ MIKPOCKOIIOM 3aBHCJ1 V BOJl CIOPH
IJaBVHA, IIOMITHB HEeBIOPAJAKOBaAaHMUHN pPVX CIIOpPI1B.
[MIBuaKiCTH PYXY cropiB 30iabmIyBasacsa 3 MiJABUINIEHHAM
remnepaTrypu. P. BpoyH HaBiTh noaymas, 110 111 YaCTHHKHA
*KHUB1 1 TOMy pyxarwTbes. [IizHime 6yJjo goBeneHo, 10 el
PYX € HACJAIAKOM XaOTUYHOI'O PYXV MOJIEKYJI BOJH.
BusiBunocs, mo asHaJIOrldyHO pPyXawThCsA YAaCTHHKH
AuMy y noBiTpl (man. 14, 1); 4aCTUHKHY TYII1 YV BOJAL, AKIIIO
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Man. 14. Mogeni 6poyHIBCLKOro pyxy 4acTmHOK

IX poarasijaTé 3a JOIOMOI'ow MikKpockona. 3 maju. 14, 2
MOKHA 3pPO3YyMITH, YOMY YaCTHHKH PYyXalwTbCA II1J AIE0
yaapiB MoJieKkyJi. MoJiekyau, pyxawduch XaO0THYHO,
VAapATh YACTHHKY 3 pi3HUX cTOpiH. KiNBKICTE MOJIEKYI,
10 BAApPAKTL OPOVHIBCBKY 4YAaCTHHKY OJHOYACHO 3
KOXHoro 0OOKy, pi3Ha. ¥ SAKHHCH MOMEHT 4YacTHHKA
pyxaeTscsad B TOU OlK, 13 AKOro Ha Hel Jll€ HaWMeEHIIe
YACTHHOK. ¥y HACTYVIHUUM MOMEHT CHUTVallld MIHSETHCH, 1
YaCTUHKA PYXAaeThCA B 1HIMOMY HanpsaMkKy. Bu moxxere
3podUTH Ai04Yy MOJeJib TAKOI'O PYyXy, INPHUBIBIIA B PYX
KyJabKH (man. 14, 2).

Ha ywecmw P. Bpoyna 6e31a0Huil pyx 3a8ucaux y piouri
yu 2a3i 4YacmuHok nid eénausom yoapié MONeKYNL UUX
pidunu abo z2a3y Ha3uBaemvca OpoyHi8cvbKuUM pyxom. Sk 1
apuile a1udyasll, OpOVHIBCLKUH PYVX CJIVIVE JOKa30M TOrO,
110 MOJIEKYJIX P1AUHU ad0 rasy pyxamThCia XaOTUYHO.

Pyx 4acTHMHOK pe4oBHMHM icHye GeanepepBHO. Moro
IHTEHCUBHICTh 3pocCTa€e 13 MIABUINEHHAM TeMIepaTypu
rina. IlpumumHOIO 1BOro € Te, IO 13 301lJABIIEHHAM
TeMIepaTypy IIBHUAKICTE PYXY YaCTHUHOK pPEYOBHHH
gpocrae. HacTUHKH, 3 SAKHUX CKJIAJNAaEThCA pedYoBHHA,
PYyXalwThCA 3aBXKAM, HE3AJIEMHO BlJl TOro, y AKOMY CTaHl
nepedbyBae pedyoBHHA: Tras3onojalOHOMY, PpIAKOMY YH
TBepaomy. Tomy audysisa Bigd0yBaeThCsA B ra3ax, piinHax,
TBepAUX TlaX.
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Haumsuame audysia BiadyBaeTbcd B rasax,
IOBLJIBHIIIEe — V plAMHAX, HAWIOBLIbHIIIE — Yy TBepAUX
Tinax. lIBuakicTe nmepebiry amdysil 30iabHIVETHCA 31
3pPOCTAHHAM TeMIIepaTyVpH.

Asmma audysil, OpOYHIBCBKOro pyxy J0BOJASATH,
1[0 PEYOBHHA CKJAJMAETHCH 3 OKPEMHX YaCTHHOK,
AK1 nepe0yBalTh y Oe3nepepBHOMY XaO0THYHOMY
pyci. 3 NiABMINEHHAM TeMIepaTypH HMBHIKICTH
PYXy 4YacTHHOK 30iapmyerbes. IIpoHUKHeHHSA
YACTHHOK OJIHIE]l PEeYOBHHH YV INPOMINKKH MIXK
YaCTHHKAMM IHIIOI BHACHIJAOK 1X XaOTHYHOrO
PYXy Ha3HBAETHCA TU(Y3i€HO0.

U;;. 1. Ulo rake andysia? 2. Hasean npuknagn audysii B
rasax, piaumHax. 3. Lo Ttake 6GpoyHiBCbkuin pyx? 4. Hk
nndy3ia | GpoyHIBCbKUIA pyX NIATBEPAXYIOTh Xa0TUYHMUIA PyX
MOJIeKYN Pe4YOBUHN?

? 1. sk LWBMAKICTL AUQY3il 3anexuTb Big Temneparypu?

2. Flky pons Bigirpae audysia B XUBIN npupoai (npurapam i3
Kypcy Npupoao3HaBCTBa NpouUecu AUXaHHA, XWUBNEeHHS
opraHiamis)?

1. dosenits, wo andysia — camMO4YMHHE NPOHWUKHEHHS
YaCTUHOK OAHIEI PEYOBUHU Y MNMPOMDKKM MDK YacTUHKamMu
IHLWWOI. HKOMY 3aranbHOMY 3aKOHOBI nignarae audysia?
2. HanninTte B CKNSAHKY X0N0AHOI BOAWU M ONYCTITh Y Hel (4epes
TpybouKy) KPpUCTaIMKH Kaniwu nepmaHraHary. He
nepemilyioynM BoaW, BU3HaYTe, Yyepe3 sSkun 4yac BapBHUK
NnOTpanuTb Yy BEPXHIA wWap BoaWn. Y ApYyry CKNSHKY Hanuurte
rapsi4yol BoauM | Tak camo OnycTiTb Kpuctanuku 6apeHuka. Y
AKin Boail 3abapBneHHs nNOWUMpUTLCH wWwBeuawe? {9k Bu
aymaerte, Yyomy?

Yyutensmum y Bac noBMHHI 6yTn nuiwie 3akoHu npupoaun. Boxun
He3anepeyHi 1 He3aMiHHI, XTO IX He 3Ha€E, TON NOMUNSAETLCA.

B. |. BepHaacbkni
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Tepmin «(hizuka» BBeJJeHUH JaBHLOIDEIIBKUM YUEHHUM
ApucroreneMm (384 — 322 pp. 10 H.e.). TBopu Apucrorens
MOKHA Ha3BATH BEJIMKOK EHIIUKJIONEIE CTapoaBHbOL
Hayku. llepesik moro npane 3anHaaB 6u 6araTo micuda. ¥
KOJI1 HAYKOBUX 1HTepecliB yuyeHoro oyau ¢isuka, MeTeopo-
JIOT'15, 300JI0T1s, IICUXO0JIOT1H...

Apucrorens (mazn. 15) HamaraBcsi CTBOPUTH 3aK1IHUEHY
HAVKOBY KapTUHY CBITY, V LIEHTP1l AKO0l IOCTABUB 3eMJIIO.
Y HaIIl yac MOKe 3/IJaTUCA IUBHUM, 1110 BUeHHA ApHUCTOTENs
naHyBaJio B Hayll manxe 2 000 pokis.

ManbyTHin yyeHuu Hapoauscsa y lliBHiunaiN ['pemil, y
poanHl Jikaps. XJoIlellb BHABJAB MAaJIO 1HTEpecy M0
MEJUIIUHU, HEYBAKHO BUCJIVXOBYBaB TAEMHHUII1 nIpodecii,
X04Ya paJiCHO CYIpOBOJ>KYyBaB OaThbKa y moxojax 3a
TpaBaMH JIJIS BHUI'OTOBJIeHHsa JiKiIB. Ha 6arbka rpajaom
CUNAJINCA 3alMTAHHA: AK NTax JTae 1 CKLJIbKHM Ha CBITI
3BipiB? Yomy BuUnymieHud 3 pyKH KamiHb nagae? Ak
pyxaerbea Micans?

Y BechOMy, IO cHoocTepiraB, XJionenb HaMarapcs
3HAUTU MOPAJIOK, 3aKOH. | BIH 3/[INCHUB I'OJIOBHY CIIPaABY
CBOI'O KHUTTsA — JIOBIB, II[0 YV CBITl1 IIaHYE NOPAJIOK, a B
icHyBaHH1 BececBiTy — 3aKoH.

3 IeIKUMM VY4eHUMH, K1 BIJIKPUJIX 3aK0HU (D13UKH, BH
B:Ke 3HamoMml. lle anramincekum yuenum lcaak HrprorTon
(1643—1727), dpannyspkuit yvuenuit baes Ilackauasb
(1623—1662) (maxn. 15), aarnincbkun yuyeHunn [:xenmc
Il:xoyinb. Ha yeeTs HUX yYeHUX Ha3BaH1 OAMHUILL (PI3UIHUX
BEeJIMYUH: CWJIX (HBIOTOH), TUCKY (IIaCKaJb), eHepril (Ko VJIb).

KoxxeH yueHu#l 3aciayroBye Ha Te, mod MoJ0oab
zalikaBuIacsa MOro KUTTAM. +sHAHUTTA BYEHOIO CIIOBHEHE
BeJINYe3HO1 npailll Ha 6Jiaro jiroiey Ta Ha KOPUCTh IPUPOJIL.
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KonepHuk, laminen, Keniuep
CTBOPIOBAJIM TeJIIOLEHTPUUYHY KapTHHY
CBITY, 3riIHO 3 AKOK0 3eMJid pa3oM 3
IHIITUMH ILJIaHeTaMU 00epTaeThCs HABKOJIO
CoHus. ¥ KapTHHI CBiTY, CTBOpeHin
HsroTorom, BeecBiT cKiaagaeTbcsa 3 py-
XOMHUX Tija 1 nmoposxkHeui. Tina B3aeMmo-
J1I0TH M1K c00010 3aBASAKH BCECBITHLOMY
TAMKIHHIO ¥ pyXawThCcA 3T1JJHO 13
zakoHamu npupoau. BeecBiT HbroToHa
Oe3MexXHUHM VY IOpoCcTOpl M dYacl Ta
He3MIHHUH B1JI JTHA BUHUKHEHHH.

Kapruna cBiry, crBopeHa HeooToHOM,
He 3aJUIINJIacsa BiYHOK. Y4YeHl JJOBeJIn
ICHYBaHHS eJIEKTPOMAr”HiTHOrO I0Jisd, 3
KAPTHUHHU CBITY 3HHKJIA IOPOXKHeYa.
Cepen mepmux JAOCHIJHUKIB €JIEKTPO-
MAarHITHOI'O IOJA — AHIVIIMCBbKHUU (P13UK
Maiixkn @apaneit (1791—1867). Yuenuit
npaimosas nporarom 10 pokis, BUKOHY-
IOYHU IIOJHA JecCATKH JocaijgliB 1
IIPariy4m «IepeTBOPUTU MarHeTU3M Ha
elekTpuky». Hapemri B 1831 poui
dapazero BAANOCA OTPUMATH eJIeKTPUY-
HUH CTPYM 3aBASAKH 3M1H1 MAar"HiTHOI'O
I10JIA HABKOJIO NPOBIAHHUKA (ABHUIIE
eJeKTpoMar”HiTHol 1HAYKI(I). lle OyB
[IoYaTOK epu ejiekTpudiranii.

Y HNIAPYVYHUKY HEMOKJIUBO 3rajaTu
BCiX, KOMYy MH 3000B sizaHi cBOIM
CYYJaACHUM JKUTTAM. JSBEepHITHCA M0
JiTeparypu. 3okpeMma y 6iorpadiuHomy
noBigauky 10.0. XpamoBa «@PIi3uUKU»
3HaAujJeTe KOPOTK1 BlaomocTl npo M.
@apages 1 me npo 1000 TBOpuiB
(hizuuHOl HAyKH!

Man. 15.
3BEepXxXy BHN3:
APUCTOTEND,

|. HBIOTOH,
b. lNackanes,
M. @apanen
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Man. 16.
3Bepxy BHU3:
K. LlionkoBCbKniA,
0. KoHaparTiok;
C. Koposbos;
L. IBaHeHkO

36

BHeCOK YKpalHCBKHX YYeHHMX Y
PO3BHTOK HAYKH. YKpalHChbKa 3eMJd
OaraTra Ha TaJJaAHOBUTHUX YYEHUX
(man. 16). K.E. 1lioJaKoOBCBKOro
cnpaBeJJINBO Ha3MBaWOTh OaTbKOM
KocMmiunol TexHiku. Ille y 1903 poui BiH
NOKJAaAHO PO3pOOUB TEeOopilo pakeTH fAK
E€IUHOTO JABUI'VHA, 31aTHOI'O
[IePEMICTUTH JIIOAUHY J0 1HINUX IJIAHeT
Consunol cucremu. K.E. IlionkoBcbKUM
3alPOIIOHYBAB 1J1€10 CKJIAJHOL pAKeTH —
IIPOTOTUII CcydYacHHUX OaraTocTyIliH-
4JacTUX paker. Kopiuusa R.E.
[{10JIKOBCBKOI'0o Ha YVKpAalHCBbKIN 3eMJIl.
Uoro pix noxoamts Bix CeBepuHa
Hanusaiika 3 Boauni. Barsxko K.E. Ilios-
KOBCBKOI'O HapoauBcsa Ha PiBHeHIIIMHI.

He moxxHa He 3ragatu H).B. Konapa-
TIOKA (1897—1941) — reniaibHOro KOH-
CTPYKTOpAa, YU4EHOI'O-TeOpeTuKa, BlJIOMOIro
BUHAXITHUKA B rajys3l KOCMOHABTHKH.

Cepep BiIOMHX V BCbOMY CBiTi (Di3UKIB
ypoaxkernens llomrasmuuau /1. /1. IBanenko
(1904 — 1994), axuit po3podbssaB OYI0BY
aTOMHOTO AApa.

Ykpaina numaersesa €.0. ITarorom
(1870 — 1953) ra B.€. IlaTrorom (1918 —
2020). Boru — BugaTHi yKpalHCBKI
BY€Hl B raJjy3l eJleKTpo3BaplOBaHHA.
B.€. IlaTon OVB Npe3nieHTOM
HanionaapHol AKazeMil HayK Y KpalHH.
3acHoBana b.€. IlaronmomM HayKoOBa
IIKOJIa B rajys3i eJleKTpo3BaplHBaHHSA
CJIABUTHCHA YV BCbOMY HAYKOBOMY CBITI.




Bigomuii v scbomy csiti C.I1. Kopoasos (1907 — 1966)
HapoauBcAa B Mmicti sKnTomupi. BiH € TBoprieM npakTU4HOI
KOCMOHaABTUKH, KEepPIBHUKOM DaraTroxX Imporpam IOJbOTY
JIIOAUHU B KOCMOC.

JLo po3BUTKY (Pi3MKH SAK HAYKH JOKJAJH 3YCHJb
yueHl 0araTb0X KpailH. SHAYHHH BHECOK Y PO3BUTOK
(hizMKHN HAJIKHUTHh YKpalHCBKUM yyeHuM. KapTuna

CBITY 3 4aCOM 3MIHIOETHCS, HAVKOBII 101AaKOTh 10
Hel HOBI BIJIOMOCTI, SIKI YTOYHIOKOTH IOIIEepPe/IHI.

Q.‘) 1. Ha3su BigoMux T100I y4eHUX Ta OXapakTepusyn IxXHin
BHECOK Y PO3BUTOK NPUPOAHMYO-HAYKOBOI KapTUHWU CBITY,
TEeXHIYHOro nporpecy. 2. HasBu BIiAOMUX YKPaiHCbKUX
yyeHux. 3. YKkaxu ognHuLi BUMIpIOBaAHHA PI3UYHUX BENTMYNH,
Ha3BaHUX Ha 4YeCcTb VY4YeHux. Hkl O@I3nYHI BeNIUYUHU
BUMIPIOIOTLCH UMMU OANHULIAMW?

? 1. 3rigHO 3 ysiBNeHHSM ApucToTens 3emns BBaxanacs
PO3MILLIEHOIO B LEHTPI CBITY. Taka cucrema CBiTy Ha3uBanacs
reoueHTpPU4HOI0. Y1 MOXEeLl HaBeCTU A0Ka3u, WO cynepeyartb
inei Apuctorens? 2. Yomy npupoaHuU4o-HaykoBa KapTuHa
CBITY 3MIHIOETBCA? 3. YU 3MIHUNUCH TBOI YSABIEHHS NpPO
NPUPOAHNYO-HAYKOBY KAapTWUHY CBITY MNMOPIBHAHO 3 LWWOCTUM
Knacom? #ki HOBI NOHATTA B Hi 3'aBUNNCA?

1. M. KonepHuk, a 3a HUM iHLLI BYeHI, cepen akux |. HbloTOoH,
CTBOPWUNX renioueHTpu4Hy KapTuHy CBITY, 3rigHO 3 KO B
LUeHTPI CBIiTY 3HaxoguTbCcs CoOHUEe, a HaBKONO HbLOro
pyxaetecs 3emnsa Ta iHWi nnadetn. OauH y4eHun npo
HbloTOHA ckazas: «BiH — Hanwacnueiwa nnauHa y ceiti, 6o
CUCTEeMYy CBITY MOXHAa CTBOPUTM OAMH pa3». Yu
NoroaXyerecsa BM 3 TUM, LLIO NPUPOAHMNYO-HAYKOBa KapTUHa
CBITY 3 4aciB HblOTOHa NUwIMNacs HeamiHHoK? 2. Yomy BYEHi
NPUAINAITbL BENUKY yBary AOCNIAKeHHK KocMocy?

Ans gonurnnuemnx
Ob6epiTb NPoeKT: «KoCMOHABTUKA | HAYKa».

dizuka y nodyri. BuBuarouu e poszii, B 03HANOMHU-
aucsa 3 (pIBUMYHUMH BeJIMYUHAMHU, 1eAMU, 3 TBOPILAMHU
(hizuyHOI HAVKH, AK1 BIJKpPUBAJIU 3aKOHU NIPUPOJIH, HaA 1X
OCHOBI1 CTBOPIOBAJIMA IIPUCTPOI, MAIIIMHHU, 110 IOJErIIVIOTh
JKUTTA JNIOAUHU, pobasaTs 11 nodbyr KkomboprHuM. Mu He
MOKEeMO VABUTH CBOT'O KUTTHA 0e3 eJIeKTPONPUJIa/I1B, TeJle-
¢oHy, Tesmesizopa, KoMI 0Tepa, aBromobina (man. 17).

Ilepenik HeOOXIMHUX HAM IIpeAMeTIB CYU4aCHOL TeXHIKH,
CTBOPEHHUX Ha OCHOBI1 3HAHb I1PO (P13UYH] ABHUIIA U 3aKO0HH,
Moske OyTH ayaxe gosruMm. locuts sragarTu InTepuer, pazap,
KOCMIYHI1 arrapaTH, JII'TAKHW, IMIBUJKICHI1 ITOI3JU TOIIIO.

dizura 1 TexHika. BupoOuuui TexHosorii. ¥ miapyu-
HUKaX (PI3UKH, 3a AKMMHU HaBUYaJHUCA Ballll 0aTbKH, cepejl
IpeaMeTiB MNOBCAKJAEHHOro mnodyTy Ie He 3rajyBajiucs
M0o0OinbHI TenedOoHHM, KOMII IOT€pH, CYYacHI eJeKTpo-
NPUCTPOI AJIA NPUTrOTYyBaHHA 12K1. AJle Pi3UKa U TOAl, AK 1
3aBKaM, OyJa OHIEIO 3 HAUIIIKABIIINX, HAUBAYKJINBIIIINX
HaVK.

I'paMOTHICTSE JIIOJMHU [IOYUHAETHCA 3 BUBYEHHA a30VKH,
a TeXHIYHa IpaMOTHICTh HeMOXJuBa 0e3 BHUBYEHHA
IIPOCTUX MexaH13MiB. bed 3HaHb PO 1X NPUHIIUIIN POOOTH

Man. 17. Cy4acHa texHika: 1 — renesi3op; 2 — KoMn'rotep;
3 — kombanH; 4 — aBTOMODI/Ib HA COHSIYHUX baTapesix;
5 — nitakn; 6 — karep




Man. 18. lNpocTti mexaHiamu: 1 — pyxomuii Ta Hepyxomuii 610ku;
2 — noxuna nnowmHa 3 — Baxi/b

HEeMOJKJIMBO 3PO3YMITH 10 OLIBIN CKJAAHUX CYYaCHHUX
mamuH. Po3risiebTe ekl npocTi MexaHiamu (maJji. 18) ra
npurajganTe, e 1X MOKHa 3YCTPITH.

Binpmricts aBTOMOOLIIB He 00X0oAUTHCA 0e3 JABHUI'VHA
BHYTPiMHBOrO 3ropauusa (man. 19, 1). Uoro nis 3acHOBaHA
Ha BHKOPUCTAHHI BHYTPINIHBOI eHepril nmaausBa. BoHO
3rops€ B KaMmepl 3ropsHHsA. Y TBOPeHl1 IpPpH IbLOMY rasu
PO3MIMPHKTECA M IMITOBXawTh NopiieHb. MexaHluHa
eHepris BlJ NOPINHA NepeaaeTbCes A0 KOJIiC aBTOMODOLIsA. ¥
JIBUTI'YVH]1 BHYTPIINIHLBOI'O 3rOPAHHSA B1JOYVBAETHCA IIEePETBO-
PeHHsA BHYTPINIHBOI eHepril majuBa Ha MeXaHIuHY.

I'igpaBialyHMM IIpec 4acTO 3aCTOCOBVETHLCHA B CyYacCHIM
TexHii (maxn. 19, 2). Bin pae Burpam y CuJl 3aBIsAKH
nepeaadl TUCKY PLAMHOIO BlJ INOPIIHS MEHIIOI'O JlaMeTpa
0 nopiH#A 6iabmioro gilaMmerpa. JleranbHime 3 IPUHITUIIOM
11 r1APaBJIIYHOIO IIpeca BU MO3HAUOMUTECH I113HIIIe,

Biagkpurrsa v dizuinl BHKJIMKAJIN HAVKOBO-TEeXHIUHY
pPeBOJII[ID, AKa Inovyajacda B MHUHYJIOMY CTOJITTI.
SHAUYHUH IOIITOBX V PO3BUTKY O[HI€l 3 HaMJAaBHINIMNX
HAYK — AacTpoHOMilI — TOB'A3aHUN 3 PO3BUTKOM
KOCMOHaBTUKH. I3 mnonepeansoro mnaparpada BH
Ai3HaJaucA npo dararboxX y4YeHHMX, BUHAXIJHHUKIB, AKI
IIPUCBATUINA PO3BUTKY KOCMOHABTUKU CBOE KUTTH.

KocMmoc npurTsarye AocHilHUKIB He JIMIIEe TOMY, IO
JIIOJMHA Ipar=ge Ii3HaATHU CBIT. Y KOCMOCI — HEeBUYepIHi
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Man. 19. 1 — mogens ABuryHa: a — kKaMmepa 3ropsiHHsi, 0 — NnopLUeHsb,
2 — MoAaenb riapasnivHoro npeca: a — unniHapn, 6 — nopLuHI, B — piamHa

zarmacm eHepril, norpedba y sSKIM yBeCh 4Yac 3pPOCTAaE.
Enepris, saky orpumye 3emuas Big CoHIA, IepeBHIVE
noTpedbu awacrea maixke B 30 000 paszis. Ajie MU IIOKH 1110
HaBYMJauCcA OyayBaTH rejlloeJIeKTPOCTAHIIII 3 MAaJOI
IMOTYKHICTIO.

OcHOBHMH BHJI eHepril cydacHOCTI — eJIeKTPHYHA
eHepris, JKepeJsioM 11 € InepeBaskKHO riJipo-, TeIJIOBL Ta
aToMH1 eJgexkTtpoctaHIil. llpoexkryBaru, OyayBatTu #u
eKCIJIVATYBATH CKJaJHe o0JafjHAHHA eJIeKTPOCTAHI[IHN
IIOBUHHI CHellaJIlCTU 3 INNTUMOOKUMMU 3HAHHAMMY (DI3UKH.

Iadopmarusailisa, apromaTua3alnis BUPOOHUUYUX MpoOIe-
C1B — OJIMH 13 Ba)KJIMBMX HANPAMIB TEXHIYHOI'O Iporpecy.
CraaaHIiCTh CYYACHOr'o IIPOMHMCJIOBOI'O BHUPOOHUIITBA,
3pPOCTAHHA B3a€EMO3B A3KIiB MiK OKpeMHMH BUPOOHUYNMH
npolrecaMu noTpedyOTh BUKOPHCTAHHSA e€JeKTPOHHHUX
aBTOMATHU30BaHUX cUCTeM ynpapiiHHsa (man. 20), B OCHOBI
AKUX — [JifA KOMII IOTePHHUX cHCTeM. BOHH MOXVYTbH
KepyBaTH eJIeKTPONnoTAraMm, KopadjasamMu, KOHTPOJBATH
pyX JiTakiB, AgiarLHocTyBaTM CTaH 3J0POB A JIIOJAUHH,
TOYHICTh BUTI'OTOBJIEHHA JeTajied MaIlWH 1 BUKOHYBATH
bararTo 1HmMUX pobir. Maumxe B ycCciX raaysax
MaIIMHOOYAYBaAHHSA  CIOCTepiraeTbCca  ImepexiJg  Ha
ABTOMATU30BAaHI TEXHOJIOTIUHI IIPOIECH.

3HAUYHY POJib Y HAYKOBO-TeXHIYHOMY IIporpeci Bizirpae
BUKOPHUCTAHHSA HOBMX BHCOKOTEXHOJIOMYHUX MaTeplasis.
be3 HUX HEMOKJIMBUUA PO3BUTOK aBl1aKOCMIYHOI TEXHIKH,
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ANKOMIHIEBD -
Depunesmni

MATODIAN

Man. 20. lNynbT aBTOMaTU4YHOI Man. 21. Cxema 6ynoBu CTiHKA
cucTemu yrnpasniHHs ros10BHOro 610Ky KOCMIYHOIro
kopabnsi
eHepreTuKM ToIo. Hanpukjaaa, AJad HAJA3BYKOBUX JIITaAK1B,
pakeT Heo0X1/1H1 MmaTeplaJju, 1[0 30epirarTs MiITHICTE IIPH
TeMIiepaTypi, sumii Big 1300 C.

AnoMiHIA, 10 BHUHKOPHUCTOBYVETHCH B  asiaii,
naasuThesa npu remneparypi 660 C. Jleaki gerasi paker
MOBUHHI npammoBaTu npu remneparypi nonaa 3 400 C.
BuenuM I0BOAUTHCS CTBOPHOBATH CILJIaBUM, KOMOIHOBaHI
MaTeplajau, Kl 0 BUTPUMYBAJHU TaKl BUCOK] TeMIIepaTypH.

IIig wac nmoasoTy B armocdepl oOMIMBKA KOCMIYHOTIO
KopabJisgd po3irpiBacThes A0 JAViKe BUCOKOL TeMIepaTypu.
3aXMCT KOCMIYHHX amnapariB norpedbve o0coOJIHMBHUX
MaTepiajgiB 1 KOHCTPYKTOPCBKUX pilmeHb. Ha maa. 21
nojaHa cxema OyIOBH CTIHKHM TOJIOBHOIo OJIOKY
KOCMIYHOIo KopabJis.

CriHka crJazacTbcd 3 JAeKiJIbKOX ImapiB. 30BHIIIHIN
map 3pobjseHUM 3 maTeplajiB, AK1I HODpH HarpiBaHHI
BUIIAPOBYIOTHCS, HA 110 BUTPAYAETHCA BeJIMKAa KLJIBKICTH
TeInJOTH. [IornuayTa  Temaora BIZIBOAUTHLCA B
HABKOJHMIIIHIN IIpocTip. 3a HUM iJe Hiap aJOMIHIEBO-
OepuisiesBoro wmarepiany. Koprnye rososHoro 0JOKY
KopabJus 3pobsieHnH 13 JJEerkKoro 1 MiIfHOI0O CKJIOILJIACTHKY.

JAKy 0 rany3p TeXHIKHM BU He PO3IVIAHYJM, IepeKOHAaE-
TecaA YV BaXXJHUBOCTI 3HAHb Npo OYAOBY 1 BJACTHUBOCT1
pedoBuHHU. Tak, aroMmHa eHepreTuka Oyjaa 6 HEMOXKJIHUBOIO
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0e3 pajJloaKTUBHUX pPEeYOBUH, a Cy4YacHl TeJieB130pH,
KOMII 10TepHu — 0e3 HalniBOpOBiJHHUKIB.

IIlo 3poOHI0 TAKMMHU BaXJIMBUMHU III pedoOBHMHHU?
Hanonersnmusa npansa gocaigaukis. CoJl ypaHy Ta HaIliB-
NPOBIAHUKHU Oyam BiioMl agaBHoO. 1loTpidHO OYy10 BUBUUTH
1XH1I BJAacCTHUBOCTI, ImO00 3HAWUTH 3aCTOCYBaHHSA I[UM
pedoBUHaAM. AJle HEIII3HAHOI0, HEBIJIKPUTOIO I11e bararo.

dizuKa — e TexHIKa MauMdOyTHBOro, Havyvka, III0
BU3HA4Ya€e JI1JIepCTBO KpalHU Ha TMOJITHYHIN apeHl.
BigkpurTa podJisaTh CMLIMBI, HANIOJIErJIUBI.

SaB/ISIKH BUKOPUCTAHHIO HAYKOBUX 3HAHb, 3HAYHOKO
Mipo0 (PI3MYHMX, JIXOAMHA CTBOPHJIA Oe3J4 MeXaHi3-
MIB 1 MAIIIMH, IK]1 BHKOPHCTOBYE JJIsI CBOIX 1MOTpPeo
y no0yTi, HA BUPOOHHUIITBI, Y HAYKOBHX PO3po0KaX.
Pdi3HKa — OCHOBA HAYKOBO-TEeXHIYHOIO Iporpecy.

Qb 1. 9ki TM 3Haew npocTi mexaHiamu? 2. Y yomy paioTb
BUrpaw npocTi mMexaHiamun? Haseau npuknaaun. 3. Haseau
npuknagn nodbyTtoBux NPUCTPOIB, ONA CTBOPEHHSA SAKUX
HeobXxiaHI 3HaHHSA 3 QI3UKK. Y NOTPIOHI 3HAHHA 3 DI3UKKN NPU
BUKOPUCTaHHI Uumx npucTpois? 4. Haseam npuknaam NnpoMmc-
nosoro obnagHaHHS|, ANs CTBOPEHHA AKOro HeodbxiaHi 3HaHHA
3 PI3UNKWN.

? 1. Yn morna 6 PO3BMBATUCH TexHIKa B6e3 piznkn? 2. HYu
morna 6 possuBatuca ¢iduka 6e3 TexHikm? Bignosiab
obrpyHTY” Npuknagamun. 3. Haseau npuknagn 3acToCyBaHHS
NPOCTUX MexaHi3MiB y aBTOMOOINI, WBENHIN MaLlKnHi, Beno-
cunepn). 4. Akum TepMOMETPOM MOXHA BUMIDATU TemMneparypy
1 300 °C abo 3 400 "C?

1. 9ki HAMHOBIWI AOCArHEHHN TEeXHIKKM Bac WKaBnaATb? 3
AKUMU 3HAHHAMMW 3 DI3UKKU BU NOB'A3YETE Ui AOCArHEeHHA? 2. Yur
morna 6 ¢izuka cratu nigepomM TexHiYyHoro nporpecy 6e3a
3B'A3KY 3 IHLUMMK HayKaMKn? 3. AK B AyMaeTe, 4m aonomarae
y BIOKPUTTHAX IX aBTopamMm cucTtema 3HaHb nNpo npupoay
(o6bpa3 npupoau, NpUpoaHU4YoHaykKoBa KapTuHa CBITY)?
[MOACHITL CBOIO AYMKY.




1 "'ll i i B T B
5 P AW W

Y pok cepe/l NPpUPOIH

Mema ypoky: ni3HaHHA NIPUPOAHUX Ta CTBOPEHUX
NIOAUHOK 00 €KTIiB cepefoBHINA KHUTTA Ta IX
3B A3KY i3 ABUIIIaMHU IPUPOAH i1 CTAHOM JOBKiJJ4.

Ilpunadu i mamepiaau: repMmomMeTp, 6apomMeTp, JiHINKA,
pyJjieTKa, J03UMeTp (AKINO € MOXKJMUBICTH), CEKYHIOMIP,
roAuHHUK, (hoToanapar (1o MOKJIUBOCT1).

X171 YPORY

1. OGepiTs NpUPOAH] Ta IITYUYH]I CHUCTEMH B JOBKiLIi, 3
AKUMH BU IOB fA3yeTe (izumuHi aABuma. 3a BKas3iBKOIO
VUYUTEJsA BUMIpAUTe JIIHINHI pO3MipH, BU3HAYTE ILJIOILY,
00 €em 00 exTiB. Un € B AOBKiIl mpocTip, He 3aMHATHN
YKOAHUM Tijiom?

2. IlepeBipTe cBOE BMiHHA BUMIPIOBATH IIPOMiKKH 4acy
(Hanpukaag, yac pyxy aBTomMo0iiss Ha MEeBHOMY BIJAPI3KY
masaxy). JdocaigiTs, Y4 3 OJJHAKOBOK TOYHICTIO BUMIPIOHOTHCH
IMPOMIKKH Yyacy 3a JOINIOMOTI'0OK MOJMHHUKA U CeKYVHIoMIpa.

3. HasBiTh gkepeia eHepril y Bamomy aoBkiil. Crpo-
OyiiTe BUSABUTH MAapHI BHUTpaATH eHepril (BLAKpUTL TpyOH
TeIJIOTpacu, JABUI'YVH HEepPyXoMOro aBTOMODiIsA JOBro
IIpaloe TOII10).

Man. 22. [loanmeTpu

4. OxapakTepusyiTe (pisuuHi ABUIIA, SKI CIIOCTEepiracre
B JOBKI1JLJI1.

5. 3BepHiITHCA N0 HAPOJAHMX NPHUKMeT Ta 3polbiTh
IIPOrHO3 CTAaHY AOBKLIJIA HAa HAUOJIMIKYNH Yac.

1. Bununrits okpemMo Ha3Bu (PI3UYHUX TiJ 1 pEUYOBUH:
OJIiBellb, Iepo, KHUKKa, BeJIOCUIIe[, MOTOI[UKJI, TPAKTOPD,
JIITAaK, pakeTa, IepeBo, CcTajab, nmamip, ryma, 3ajiso, CKJo,
BOJla, mmapa.

2. Hu € ogHakoBl Tiyia (MarTh OJITHAKOBI NPpU3HAYEHHSA
Ta Ha3BY), BUI'OTOBJIeH] 3 pi3HUX pedyoBuH?! HassiTh Taki
T1Jia 1 pPeYOBUHHU, 3 AKUX BOHU BUI'OTOBJIEHI.

3. PIZUUYHUMHM TiJIaMHU OJMH VUYeHb Has3BaB CKJIO,
IepeBo, BOJAY, a JApPYruM VydYeHb Ile K caMe HAa3BaB
pedoBuHaAMHU. Y1 He 3poOUB XTO-HEOV/Ab 3 HUX INOMUJIKHU?
SIK MOBUHEH MOACHUTHU CBOI IPUKJIAAYN KOXKeH 3 YUHIB?

4. Ha3siTh (hiduuHl TLJIa, AK1 MAIOTh TaAaKy caMy Ha3BY,
K 1 peYOBHUHHU, 3 AKUX BOHU BUTI'OTOBJIEHI.

2. slK1 3M1HM, IO B1AOYVBaOTLCA 3 BOJIOIO, MOXHA
Ha3BaTU (PIBUYHUMMU ABUIAMMU ?

6. bes3 cneniaapHux 3acobiB (KOoCTIOMM, MACKH)
JIIOAVUHA He MOXKe TPUBaJUM yac nepedyBaTtu y BoJAl. Ane
BM, MaOyTh, He M1JJO3PIHETE, 110 BCE CBOE KUTTHA OTOUYEHI
Bono10 1 He ToHeTe. HYomy? Ilpo mio TyT ige moBa? Skmnio
BasKKO BLJAIIOBICTH Bl/pa3y, TO NpUuragamure, B AKUX cTaHax
MOsKe OyTH BoJiA.

7. HaBepiTe npurkaaan (pisMuyHUX SABUI, AKl1 cIocTe-
piraere B MKLJIbHIA MalcTEepHi.




8. BpimoBmM yBedyepli B 3aTeMHEHY KiMHATYVY,
BBIMKHITH €JIEKTpPoJaMnouky. Kl (isuuHl sABUIA IIPHU
bOMY BiOyBawTHCA?

9. ki pizmuni sBuIa BiIOYBAOTHCA 1] YaC CIIATIOBAHHSA
IpOB y rpyo1i?

10. 3a gonomoroo JiHINKKM HOpOBeAiTh Ha apKyili
marnepy TPHU-YOTHUPHU BIAPI3KHM OJHAKOBOI [JOBXXHUHH.
Bumipsanre 1ixX J0BXHUHH MacmiTabHoOoO JIHIHKOHO 3
rouHicTiO 10 0,1 ¢M 1 3anumIiTH pe3yJbTaTH.

11. BumipsaiTe noBKXHUHY 5—6 oaHaAKOBUX I'BI3AKIB 1
00UYHCIIITE CepelHIO IOBKUHY I'BI3JIKA.

12, Kopucryrwouucs MacmTabHoOw  JIIHIMKOIO,
BUMipsAHUTe jlaMeTp O9-KONIMKOBOI MOHeTH B 4—D5
Hanpamax 3 TouHictio 0 0,1 mm. 3anuimiTh ojep:kani
peayiabTaT. BuU3HauTe cepegHEe 3HAYEHHsA JlaMeTpa Ta
NOXMOKHM OKpeMHUX BUMIpHoBaHb. BumipsaiTe cepeaHio
TOBIIMHY  O-KONIMKOBOI MOHETH, KOPHCTVIOYHCH
IMITAHMeHIIUPKYJeM. SIK MoOKHa TOYHIIIEe BUMIPATH IO
TOBIIIMHY 3a AOIIOMOI'0K0 MaciTabHol JIHINKKu?

13. 3pobiTs MITKY Ha ImOoBepxXHI 3eMJil 1 BIAIUAITHL Bij
Hel Ha 50—60 kpokis. 3pobiTs 1 TyT MiTKY. Bumipsiire
PVJETKOK Bifzajdb MIXK MITKaMM 1 O0OYMCIITH CepeaHIo
MOBXKHHY BaIlIOro KPpOoKy. UM oJHAKOBA JOBHHA KPOKY B
PI3HHUX VUYHIB 1 Y MOKe BOHA OYTH OJUHHUILEIO JOBXKHUHU?

14. 3Haouu cepegHIO NOBXXUHY KPOKY, BHMIipsanTe
B1Jl1aJIb BAIllOl KBAPTUPH JIO IIIKOJIH.

15. HakpecaiTs y 30muTl BIAPI3OK NpAMOl JiHIIL.
BumipsaiTe #oro AOBXKUHY MacmTabHowo JIHINKOK abo
caMOpOOHOH MIPHOK CTPIYKOIO, III0 Ma€e CAHTUMETpPOBI
noaisiku, 3 Tou”ictoo 1o 0,1 cMm, a moTiM JIiHIHKO0, 110 MAE
M1JIIMeTpoOBl NOALIKH, 3 TouHIiCcTIO 10 0,1 MmM.

IlopiBHaNTe ofep:xkaHl pe3yabTaTu. B AKOMY BUIAAKY
TOYHIiIIIe BU3HAYEHA JIOBXKUHA Bipi3Ka 1 yomy?

16. Jlnss BUrOTOBJIEHHS KOTVIIKH J0 JAETEKTOPHOTIO
npumMadya y4eHb Ma€ ApiT. K BiH 3MOxKe BUMIPATHA UOTO
alaMeTp, AKIIO B HBOI'O € JIMIIe MacimiTabHa JI1HIMKa 3
MigiMeTpoBUMHU noaiakamMm? Bumipsaite 1 BH jglaMerp
TOHKOIL JIPOTUHHU 34 JOIIOMOI'0I0 MacIITabHOl J1HINKH.

17. Bumipowwun aiaMeTp TOHKOI JAPOTHUHHU, YYE€Hb
HaMoTaB Ha oJiBeus miasHOo 49, 79, 108 BHTKIB Ii.
JloB:KkMHA 0OMOTAHOI YACTUHU OJIiBIA OyJa BiANOBIHO 5,
8111 mMm. Akuiut cepenHi gilameTp APOTUHU?

18. K 3a gorroMOrow MEeH3ypKM BUBHAYUTH MICTKICTH
gyalHOI JIOXKeuKH, cepenHiin o0 eM KpamiuHH Boau abo
AKUX-HeOyab aplOHuUX npeamMmeTiB (Apl0, KVJIBKH BlJ
MaJIUX MIAPUKOIIAINMUITHUKIB TOI110)?

1. BusHauTre 1 3anuuriTh MeXl BUMIpIOBaAaHHA Ta IIHY
NOALNIKY INKAJU MIPHUX CKJISAHOK, MEJUYHOI'0 IIIPHUILA.

BusHauTe 06 €M nocyay, AKUM BH KOpUCTyeTecs (YalllKH,
TaplIKH, JOXKKH).

2. Busnaure nijomy cBo€l J0JIOHI, BHKOPHMCTABIIH
apKyIl nanepy B KJIITHHKY. llpm miapaXxyHKY KLJIBKOCT1
KJITUHOK Ha KOHTYPI1 J0JIOHI HEIOBHI KJITHHKHU paxyure

34 MOJIOBUHY.

3. 3a JONOMOI0OK CAHTUMETPOBOI CTPIYKH BUMIpAUTE
IOBKUHY CBOro Kpoky. Ha oOpanomy BiJIpi3Ky HIIAXY
nipaxymuTe KI1JIBKICTh KPOKIB 1 BH3HAUYTEe BeJIMYHUHY
miaaxy (y cMm, M, KM).




1. Sk mo:kHa noBecTH, 1110 pi3ukKa — PyHAaMEHTAJIbHA
HayKa Inpo npupoay?

2. CdopmynwoiiTe OCHOBHI IIOJIOMEHHSA AaTOMHO-
MOJIEKVJISAPHOIrOo BUYeHHsA;, JauTe HMOro JocJljgHe
OOI'PYHTYBAHHSA Ta HA OCHOBI 3arajJibHUX 3aKOHOMIpHOCTEM
IIPUPOH.

3. HasBiTs Bijomi BaMm ¢isumuHl asuIa Ta pisuuHi Tijaa,
AK1 BUBUAJIUCSA B IbOMY po3ainai. Hu moxkeTe JOoBeCTH, 110
nosicHeHHs (hi3MYHHUX ABHUI I'PYVHTYVETHBCSA Ha 3arajJbHHUX
3aKOHOMIPHOCTAX NIPUPOAU?

4. SIke 3HaueHHA Ma€ (pi3MKa B XKUTTI JIIOJUHA?

5. BusaHaute 11IHY NOAILAKHM MNIKAJIHM Ta Mexli
BUMIpHOBAaHHSA 3allpPONOHOBAHUX VUHUTEeJIeM
BUMIpIOBAJIbHUX npuiaaais. BumipsyuTe po3MmipH, ILJOILY,
00 €M 3aIIPONIOHOBAHUX VUHUTeJeM 00 €KTiB.

6. SIkux npaBuJ NOBEAIHKM CJiJl JOTPHUMYBATUCH V
(hizmuHOMyYy KabiHeTi?

7. AKux BITYN3HAHUX Ta 3apyOlKHUX yuyeHUX-(h13UKIB
™ 3Haem? Hanxg skumnm dismuamMmu npobaemamMu T 0
XOTIiB IIpanoBaTH (AKY TeMVy IIPOEKTY TH 00paB YU XOYelll
3alpoONOHYBATH AJIA 00roBopeHH:A)?

8. Hu zanikaBuyiu Tebe icropuuyHl (paKTH 3 PO3IBUTKY
¢isukn? Icropiro HAKMX BiAKpUTTIB TN © XOTIB
nocaiKryBaTu?

9. 3a axkuMmu hopMyJaMHu Ppo3pPaxoBYIOThCA Bigomi ToO1
(izuuyni BeaumuuHMU? Y AKUX OJMHHUIAX Il BEeJUYUHU
BUMIpPIOOTHCA?

10. HaBeam npukgagm TeXHIYHUX NOPUCTPOIB, IO
BUKOPUCTOBVIOTHCA B HaAYVKOBUX JIOCHIJKeHHAX. ki
(hisnuHi ABUIIA JeKaTh B OCHOBI 1X poboru?

A na donumausux

1. CTpyKTYypyHTE OTPUMAHI ITiJ] YaC BUBUYEHHS PO3ALIY
3HAHHA 34 JOIOMOI'OK CTPYKTYPHO-JIOINYHOI CXeMH 3a
3pa3sKkoM, MOJaHUM Ha MaJ. 23. SAIKIO MOXKJIUBO, AOAaNTe
10 CXeMHU MaJIlHKH.

MexaHiyH!

OnTn4Hi
OCHOBHI
MONOXEHHA

Di3u4HI Tina, pe4oBMHN bynoea
| ABMLLA PEYOBUHW

OCHOBM NPUPOAHNYO-HAYKOBOI KAPTUHM CBITY
(3aranbHi 3aKOHOMIpPHOCTI NpupoAan)

Wl Wl

MeTtoan HaykoBoro BumiptoBaHHs QISNYHUX
MNI3HAHHA BENUYMH, IX OOMHWLL

+—p
+——>
+——>
<+

HNocarHeHHs
DIZNKA

CriocrepexeHtis
Temneparyp

< » 3aKOHOMIPHICTL 30epexXeHHs

3 3aKOHOMIPHICTbL CNPAMOBAHOCTI CaAaMOYUHHUX NpoLleciB
- —p 3aKOHOMIPHICTbL NEPIOANYHOCTI

4+——» 3B A3KW 3 NOHATTAMM

Man. 23. BapiaHT CTRPYKTYPHO-/10rYHOI CXeMM
y3ara/ZlbHeHHs1 3HaHb 40 po3ainy 1




2. IIpounraiiTe HaBeneHuil HUK4e BuchaiB [»x. BpyHo.
JIK Horo MoOXHa BHUKOPHUCTATH MAJid OOrpyHTYBaHHA
3B A3KIiB Y CTPYKTYPHO-JIOIiYHi# cxemi?

Yci pedi 3HaxoaaTbcs y BeecBiTi, | BcecBiT — y BCIX peyax:
MU — Y HbOMY, BiH — Yy Hac. Tak yce CXoauTbCH B AOBEPLUEHIN
ENHOCTI.

Lx. bpyHo

BuB4ynBLWKN PO34IN, BU O03HAUMOMUTECS I3 3arallbHUMMu
BIJOMOCTSIMMU NP0 MexaHiYyHnh pyx, Oyanere 3Hatu
XapakTepucTukn rnpsaMoiHIMHOro 1a KpUBONIHIMHOro pyxy. Li
3HaHHS [A03BONSATL A0CNiAXyBatu MeEexXaHIyHI sBula Ta

p03B's3yBarTu 3aaad4i, NoB'93aHi 3 HUMM.




IloguBumocs v BikHO. lllo npuBepHe Hamy yBary —
IepeBO HanpoTu, MOimoxiJg, roaydo 1 KIT, AKUH
NiAKpagaeTbcsa A0 HbOro, yu mamuua? Ilobauuru moxHa
baraTo: HABKOJIMIIIHIN CBIT TAKHUM PI3HOMAHITHHM. AJle
AKIIO 3allUTATH, AK1 3M1HH BH IIOMI4YaeTe HaAW4acTiiie, TO
Bianmosiaer Oyae, HaneBHe, €IHHOK. JSMIHIOETHCHA
MOJIOKeHHA npeaMmeTiB(adbo Tija, AK KaXyTh (PIZUKH)
BIZIHOCHO JdeMJil 1 OJHMX TILJI BIJIHOCHO 1HIIUX. DLXUTH
cobaka 4¥M MYHUTH aBTOMO0LJIb, JEeTHTh IOTaxX YU Tede

CTPYMOK, PYXA€ETHCA CIOPTCMEH — He3Ba’)Kalw4yHu Ha Te, 1[0
Il Tljla € TAKUMHU PI3HMMHU, 3 HUMHU B1AOYBaEThCA OAHUH 1
TOU JKe Mpollec: 1X MOJIOKEHHSA BIJITHOCHO 3eMJIl UM 1HIIUX
T1JI 3M1HIOETHECA 3 nepedirom vacy (ma.a. 24).

SMIHY 3 4ACOM NOJOMEHHA 00H020 miaa 6i0HOCHO
IHWUX miJl HA3ueawmb MEeXAHIYHUM PYXOM.

Orixke, OVALB-AKHH MeXaHIUYHHNH PpPYX 3aBXIU €
BIITHOCHUM DPYXOM, IepeMillleHHAM OJHOTI'0 Tijla BiZJTHOCHO
AKoroch iHmoro rijna. KocmMoHasT, AKUN CUAUTHL V KpicJi
Ha KOCMIYHIM CTaHI[ll, MYUTh pa3oM 31 CTaAHIIEK 3
BEJIMYE3HOK INBUJAKICTIO BIJHOCHO IIOBEpPXH1 3dem.i, aje
nepedbyBae B CIIOKOI BIJTHOCHO cTaHIl1l. ToMy roBOpUTH PO
MeXaHIYHUM pYyX, HEe BKAa3YVIOUYH, BIJHOCHO SAKHUX T1J
CIIOCTEepIraeThCs IeM pyX, He KOPeKTHO.

Man. 24. MexaHiqYHuA pyx

Man. 25. Pyx nitaka Man. 26. Pyx aBTomo0insi

Pyx BigHOCHO moBepxHi 3eMJi JIOAUHH, aBTOMOOLIs,
jJiTaka, pakeTH, 4OBHA, IIOJIT IITaxa, NaJlHHA CHIJ)KHUHOK
Y| JIMCTH, Tedid BOAM, PyX NoBiTpa (BiTep) — Bce I1Ie
NpUKJAAN MeXaHIdHUX pPYX1B. PyX OoKpeMol MOJIEKVJIH €
TAKOXX MeXaHIYHUM PpPyXoM, HAK 1 pyxX IIITYYHOrO
cynyTHuKa Ta Micsans HaBKoao 3eMmJl uu obepTaHHSA
3eMJIl HaBK0J10 ¢cBo€l ocl 1 HaBKoJ10 CoHILA.

Ilepemimyounucs 3 OHIELI TOYKH B 1HIITY, TLIO PYXa€EThCA
no aeAakiu jginHil. {10 JiHII0 HA3UBAIOTE MPAEKMOPIE PYXY
Tijia. Ko oJiiBIleM HaAKPEeCJUTH Ha JIMCTKY mnanepy
JIIH1I0, TO MO0AYMMO TPAEKTOPIIO PYXY KIHYMKA OJIIBILA.
Tax caMo BUAMMY TPAEKTOPI — JIMKHIO — 3aJIMIIIA€E HA
CHIry JH:KHHK abo jgitak y noasori (maxn. 25).Hacro
rOBOPATH, 1[0 TPAEKTOP1A — Ile JI1H1A, AKY TLIO OINHUCYE
111 Yac MeXaHI14YHOr'o pyxy.

3a GOopMOI0 TpPaeKTOPil MexXaHIuHl PYXHU NOALIAKTHCA
Ha NpAMONiHiUHi 1 Kpusoainiuni (man. 25; 26). Cepen
OCTAHHIX BUALIAKTL 0O0epTaibH1 Ta KOJHUBHI PYVXH.

3 InonepejHIX KJiaciB BaM 3Hamoml obeprajibHI pyXH
IJIAHEeT, 31 CIOCTepe)KeHb — KOJIMBaHHSA TI'lJI0OK Jepes,
MassATHUKA FOJUHHUKA (IPOJOBIKTE CAMOCTINHO).

Cepe pi3HOMaHITHUX MeXaHIYHUX PYXIB 3yCTpiYaloThCs
Takl, II1J 4ac AKUX TLI0 NPOXOJAUTH OJHAKOBl BlJIPI3KH
HNLIAXY 3a OyAb-AK1 OJJHAKOB1 IPOMIXKKH Yacy. Takl pyxu




HA3UBAIOTH PIBHOMIpHUMU. PIBHOMIDHO PYXa€eThCA CTPIYKA
ecKaJjlaTopa Ha CTAHIIAX MeTpo, V BeJIMKUX aeponoprax 1
marasuHax. Ha goBromy piBHOMY IIeperoHl pyxXaeTbcs
PIBHOMIPHO IOI3J: VAapH KoOJIC 00 CTUKHM pPenoK 4YyTH
yepe3 OJHAKOBI INIPOMIXXKKKM dYacy, Kiljgomerponi abo
TejgerpadHl CTOBIM, BCTAHOBJIeH1 nNpubJIM3HO Ha
OJJTHAKOBUX BIJICTAHAX OJIUH BlJ[ OJIHOrO, BUJIHO V BIKHaxX
BArOHIB TaKOK 4Yepe3 OJHAKOBI MNPOMIXKKH yacy.
PiBHOMIpHO MO’Ke pyxXaTucsa TeImjaoxin, JiTak UM
aBTOMOOLIIL HA NPAMINA ALJIAHII HMIJIAXY IIPU HE3MIHHOMY
peXuMl poOOTH ABUI'VHA, KOB3aHAD Ha PIBHOMY BlJIPI3KY
AUCTaHIIL.

Bu nnere go mkoJsiu, a Bac 00raHsaOTh BEJIOCUIIEHUCT 1
aBTOMOOLIIb, SAK1 pyXawThCA IO IIIOCE TeX PIBHOMIPHO.
YumMm BlApI3HAKTHCA 11 pPIBHOMIpPHI pyXH: Ball,
Besocuneaucra i apromobina? Ix BiaminuicTs V TOMY, 110
BEJIOCUIIEJUCT PYXAaEThCs IIBU/IIIIE 3a Bac, a aBTOMOO1JIb —
meBuAIe 3a Bejgocuneaucra. Ile oznauae, mo nporarom
TOrO CaMOro HNPOMIMKKY 4Yacy BeJIOCHIIEJUCT IPOXOJAUTH
OLNIBINMHM INIJIAX, HI?K BH, 4 aBTOMOOLJIbL — OLIBIIWN, HIXK
BEJIOCUIIEIUCT.

Pyxu mimroxoaa, BejocuneaucTa, aBromMobiis, Jitaka
UM TeIJ0Xo0/1a B1API3HATHCA M1 c00010 3a MIBUAKICTIO.

Poarnapgaoyu MexXaHIYHUM pyX Tljga, nepmr 3a Bce
IOTP1OHO BU3HAYMUTH, BIJHOCHO SAKOro Tija (4M T1j) BOHO
pyxaerbcs. Ile Tijno (Tinia) Ha3MBaeEThHCSA TLJIOM BIAJIIKY.
3BepHITHCA 10 Man. 27, 3HAUAITE HA HBOMY TiJ10 BiJJIIKY.

10 20 30 40

Man. 27. Po3rawyBaHHs 00'eKTIB BiAHOCHO Tina BiasliKy

Homy aas ogHUX TiJ KOOpJAMHATA BHUpAa)KeHa JOJaTHIM
YUCJIOM, a AJd iHmuxXx — Big emMEUM? OueBUHO, Tija
pyXawThCa BIAHOCHO Tijga BlAJiky (OyAHMHKY) B
IMIPOTUJICKHUX HANIpAMKAX.

3a HMIBUAKICTIO PYXHM MHNOALISAIOTHBCA Ha PIBHOMIpHIL 1
HepiBHOMIipHI. Po3rianayTi pidHOMaHITHI pyX# MH MacEMo
BUBUUTHU. A ajsa doro e norpidbro? Ilod ymitu y 6yab-
AKUM MOMEHT 4Yacy BH3HaA4YaTH IOJIOKEeHHsA Tija B
npocropi. lle ocHoBHaA 3amaua poaailny Gi3uKH, AKHUHA
BMBYAE€ MeXaHIYHHUM pyX 1 Mae Ha3By MexaHika. [las
pO3B sA3aHHA Iiel 3ajauyi HaM NOTpiOHO 3HATH 3aKOH, 34
AKUM 3MIHIOETHCSA 3 YACOM ITOJIOKEHHSA TLIa, pyX AKOro Mu
NOCJILIPKYEMO, a4 TAKOK TLJI0 BIAJIIKY.

OcHOBHe 3aBJIaHHA I/l YaC BUBYCHHA MEXaHIYHOI0
PYXy IOJAra€ y BH3HAYEHHI IOJIOKEHHSA Tija B
NpoCTOpPl BITHOCHO IHIMX TIiA y OyAb-SAKHH
MOMEHT yacy. MexaHIuHI pyXH po3pi3HAKOTHCA 34
TPAEKTOPIEIO 1 NIBUIKICTIO.

U:> 1. LLlo Ha3uBa T MeXaHIYHUM pyxom? 2. YoMy NoTpIibHO
3a3Ha4yaTtu, BiAHOCHO SKUX TiN pyXaeTbCs AaHe Tino? 3. Axkui
pyX Ha3uBawTb MexaHidYHuM? 4. Hasenite npwuknaguv
MexaHIYHOro pyxy. 5. Haseaite npuknaau nNpAMONIHIMHUX |
KPUBONIHIMHKMX pyxiB. 6. Y1 MOXeTe HaBecTu npuknaguv
PIBHOMIPHOro pyxy?

?1.3aman 24, a oxapakTepusayuTte Tina sianiky CTOCOBHO
pyxy nepworo asTomobina. Y1 moxHa 3a Tino Bigniky obparu
aBTOMODINb, AKMI PyXaeTbCA 3a HUM? 2. YoMy B TyMaHi, Konu
HEe BMAHO DeperiB pivku, He MOXHa BU3HAYUTU HANpPsaM pyxy
yoBHa? 3. 7Ky TPaAEKTOpIil® ONUCYE Nif 4Yac pyxy KiHeub
CTPINKU roaAnHHUKA?

1. BuMmipsnte NoBXUHY CBOro KPOKY I, KOPUCTYIOYUCH LIEIO
MIDKOIO, BU3HAYTE, SKUM LLUNAX BU NPOXoauTe No KOpuaopy
LWKONW. Hamanwute TPaekTopild CBOro pyxy Bia BXIAHWUX
NBepen WKoNu Ao kKnacHoi kimHatu (dizkabiHety). BusHaure
4yac CBOro pyxy.




512. MATEPIAJIBHA TOYRA. CHCTEMMH BIIJIIRY

I11lo6 BuBUaTH pyx Tija, To6TO 3MiHY HOIro MOJIOKEHUH
B IIpocTopi, Tpeba HacaMmIiepe YMITH BU3HAYaATH caMe Iie
IIOJIOXKeHHA. AJle TYT BUHUKAIOTH ITeBHI TpyaHouli. KoxxHe
T1JIO MAa€ IeBHI po3MipH, OTKe, PIi3HI TOYKHU Tijna nepebdy-
BAlOTh V PI3HHX MicHsaxX mnpocropy. fIK Ke BHU3HAYUHUTH
MOJIOKEeHHA Tina?

Y OaraTb0ox BHIIAJIKaAX HeMae INoTpedOM BHU3HAYATH
[IOJIOKEHHSA KOMHOI TOYKHM pyxomoro rtijna. Hasimo,
HaANpPpUKJAJ, ONUCYBATU PYX KOXXHOI TOYKH aBTOMOOLNA,
AKIIO Il PYXH HiYMM He BiJIpi3HAIOTHCA OJUH BiJ ogHOro?

OaHAKOBO pPyXawThCA BCl TOYKM KHUI'H, AKY TATHETE
B3/IOBXK Kpalo CToJia.

Pyx mina, nid wac ax020 6ci 1020 mouKu pyxarnmuvcs
00HAK060, HA3UBAWMb NOCMYNAJLbLHUM.

IIpn nmocrynajsbHOMY pycl Oyab-sKa npsaMa, NOAVMKH
[IpOBeJeHAa B T, 3aJUIIIaEThCA IapajieJIbHOK caMii co0i.
MosxHa TaKOXX CKas3aThM TakK: TLI0 pyXaeThbes
MOCTYHaabHO, SAKIINO BOHO OJHOYACHO He obepraernecsa 1
HaBITh He IIOBEePTAETHCH.

Hemae morpedu onucyBaT pyXx KOXXHOIL TOYKH TLIa ¥ TOJI,
KOJU po3Mmipu miaia Mani nNOPi6HAHO 3 GI0CMAHHIO, AKY
80HO npoxodums. Hanpukiana, okeaHCHKUHU JIAaHEep MaJIui
IIOPIBHAHO 3 IIPOTAXKHICTIO MOro pemcy, TOMy Kopabeib
MOKHAa BBasKaTHU TOYKOI, OIIUCYVIOYH HOro pyX B OKeaHi.

Tak camo pobasATHL aCTPOHOMH, OIUCYIOUYHM PYXH
HebecHux Tij. Ilnaneru, 3opi, CoHne, 3BUYaiiHO, He MaJIil
Tijna. Ane paaiye 3emii, HanpukJan, npudbauzso y 24 000
pa3 MeHIIUM, Hi»K Bigcradpb Big Semui no Conus. Tomy
MOJXHAa BBaKaTH 3eMJII0 TOYKOIO, II[0 PYXAEThCA HABKOJIO
1HI1101 TOYKKU — CoHIA.

I ko1 MM Ha1aJIl FTOBOPUTHUMEMO IIPO PYX TL1a, Hacnpas/ai
MAaTUMEMO Ha yBaasl pyX AKOI-HeOyAb OJHIE]l MOr0 TOUYKH.
IIpu nsomy He ciij 3abyBaTH: MaTeplajbHa TOYKAa Biapis-
HAETHCA BlJ Tija JUIe TUM, II[0 BOHA HEe Ma€ po3MipiB.
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Tino, poamipamu K020 3a 0AHUX YMO8 PYXY MOMHA
3Hexmyeamu, HA3UBAKMb MAMEPIALbLHOIO MOYKOIO.

Bupas «3a jaEux ymMoB» O3HaAuae€, 110 OfHE B Te caMe
T1JIO B OAHUX MOI'0 pyXax MOKHa BBa*KaTHU MaTeplajibHOIO
TOYKOIO, a B IHIMUX — H1. AKI110, HanpuKJaaja, BA, 1IV4H 110
IIKOJIM, IPOXOAUTE BiJ OYAMHKY BijicTaHb 1 KM, TO Bac B
IIBOMY PYCi MOKHa BBaXXaTU MaTepiaJbHOK TOYKOI0. AJle
KOJIM BH BCTA€ETe 13-3a ITapTH 1 UeTe 10 AOIIKH, TO BaC BiKe
He MOJKXHaA BBajsKaTHU MaTeplajlbHOK TOYKOIO.

Ilonoxennss Tiga B npocropi. Cucrema KOOpJIMHAT.
ITono:xxenHsa Tina abo TOYKM MOXKHAa 3aJlaTU TIJIbBKH
BIITHOCHO SAKOI'OCh 1HINIOIO TiJjia, 110 HA3UBAETHLCA MIJAOM
8i0NiKY.

Tino Bianiky MoKHa BubOpatu aosijabHO. HumM mMoxke
OyTH OYAMHOK, B AKOMY KHUBEMO, BAl'OH M013/1a, B AKOMY
inemMo, iT. . Tinamu BIAJIKY MOXKYTh OyTH Semusa, CoHlle,
30p1.

SAK1o Tis0 BiIiKy BUOpaHo, TO 4yepeld AKY-HeOyab HOTro
TOUYKY NPOBOJAATH OCl KOOPAMHAT, 1 IIOJIOXKEeHHA O0YyAb-AKO01
TOYKH B IPOCTOP1 BU3HAYAIOTH 11 KOOPJAHUHATAMH.

AK, Hanpukjgajg, BU3HAUMUTH T[OJIOKEHHS JBOX
asromo0iuiB I 1 Il Ha gopo3si (man. 28)? IlpoBegemMo B310BK
noporu Bick KoopauHat OX 3 moyaTKoM BiJIIKY B Toui O.
Koopaunaru, 1m0 Bi1iuyOThECA BIIpaso Big O, BBaxKaTume-
MO JOJATHUMH, a BJIiBO — Bifg eMmHuUMH. Toai monoKkeHHs
aBromMo0ing I BU3HAUMTHECA HOro KoopamHarow x; = OB.
Ha manionky 26 macmrad Bubpano Tak, mo x, = 1200 m.
st aBTromo6iisa I koopauHaTa Bupakaerbesa uncaoMm 400 m,

Man. 28. [lo Bu3aHa4eHHs NnosI0XeHHs Tina




Man. 29. KoopanHatn To4ku

Ta OCKLJIBKHM BOHA BIJJIIYYVETHCA BJIIBO BlJ NIOYATKY
Bifaiky, 1o x; = —400 M. OTixe, MOJOKEHHA TOYKH HA
NpAMINA BU3HAYAETHCA OJIHIEID KOOPAUHATOIO.

SAKI10 TLJIO MOJKe pyXaTUCA B MeXXaxX JeAKOl IJIOIUHHA
(HanpukJaaja, 4OBeH Ha 03epl), To 4yepe3 BUOpaHy Ha
[IJIOIIMH]I TOYKY (IIOYaTOK KOOPJAMHAT) NPOBOAATH JBI
B3a€EMHO mneprneHAuKyasapHi oci OX i OY (maaxa. 29).
I[lonoskeHHA TOYKHM Ha NJONMHI BHU3HAYAETHLCA JABOMA
KoopauHaTamu x 1 y. Hanpukiaza, aisa Touku A KOOpAUHATH
raki: x = 3, y = —1, KoopauHaTu TouKu B: x= 4, y= 3.

Hapemri, axkmo Tijgo (To4ukKa) MOMXYTH pyXaTHUCh He
B3/I0BX IIeBHOl IpsAMOl 1 He B IIeBHINW IJIOIMHI, a4 B
IIpocTopl (HanpukKJaaa, JiTak v MOBITP1), TO yepe3 BUOpaHy
Ha T1Ja1 BIAJIKY TOYKY (IIOYaTOK KOOPAMHAT) NPOBOAATH
TPU B3aEMHO IepHNEeHAUKYJIAPHIL ocl KoopauHaTt: OX, OY i
OZ (man. 29, 6). BianmoBiiHO 10 1IIBOTO IMOJIOM¥KEHHA TOYKH B
IIPOCTOP1 BUBHAYAETHCA TPhOMA KOOPpAUHATAMHU: X, Y, 2.

Or:ke, nonoNeHHA MouKu Ha JAIHIL, NAOWUHI I 8
npocmopi eu3Haiaemsvcsi 68i0nogidHo o00Hum, deoma abo
mpvoma yucramu — xoopdunamamu. IIpocrip, y Akomy
MU XUBEMO, € MPUBUMIPHUM NPOCMOPOM.

Tino Bigniky i cucTeMa KOOpJAMHAT, OB A3aHA 3 HUM,
IAaI0Th 3MOTY 3aJlaTH II0JIOMKEeHHA TiJla B IpocTopi. AJe mij
yac pyxXy Tiiaa (TOYKH) HOro MOJIOKEHHSA 3MIHIOETHCA 3
gacom. Orike, morpibeH mie npujaaja AJs BUMIPHOBaAHHSA
yacy (FrOAUMHHHUK), IIOB A3aHUU 3 TijoM Bigdirky. Pasom
BOHHU YTBOPKIOTH CUCTEMY BIIJIIKY.

Tino gidnixky, cucmema Koopounam, noé A3aHa 3 HUM, i
npuaad 0aa BUMIPHBAHHA YACY YMEOPKIHMbL cucmemy
gioniiky. BigrocHo BuOpaHOl cucTeMH BIJIIKY i
pPO3raAaaanTh OyAb-AKHUN PYX.

Tino, posmipaMu AKOro B ymMoBax JaHOl 3anxayvil
MOJKHA 3HEXTYBATH, HA3HMBAKTH MAaTeplaJbHOI
TOYKO0¥0. T1J0 BIIJIKY, CHCTeMa KOOP/JAMHAT,
OB A3aHA 3 HHUM, I mpWJjaj AJsd BUMIPIHOBAHHA
yacy, CKJaJaTh CHCTEMY BILJIIRY.

Q:, 1. Y 9kmux 3 HaBeaeHUX HUWX4Ye BUNaakKiB Tina MoxHa
BBaXaTun mMaTtepiaibHUMKN TOYKaAMM

a) Ha BepcraTi BUroToBNAI0TH CNOPTUBHUA AUCK. Ton camMui
OWCK Nicns KMaka cnoprcMeHa NponiTae BiACTaHb 55 m.

0) KoB3aHfap npoxoauTb AUCTaHUIlD 3maraHb. @irypuct
BUKOHYE BNpasu A0BINLHOI NpOorpamMu.

B) 3a pyxXxoM KOCMI4YHOro kopabna crexartbe 3 LleHTpy
yrnpaeniHHa nonbotam Ha 3emni. 3a TUM caMum kopabnem
CnocTepira€ KOCMOHaBT, AKU 30INCHIOE CTUKYBAHHA 3 HAM Y
KOCMOCI.

r) 3emnsa 06epTaeTbCs HABKONO CBOEI OCI. 3eMNsi pyXaeTbCs
no opbiTti Haskono CoHusa. Paaiyc opbitn 150 000 000 km.

2. Lo Take cucrtema signiky?

? 1. Yu moxe koopauHaTa 6yTu1 Bia’ EMHOIO BENMYNHOIO?

2. Y1 moxe 3miHa koopauHaTty Byt Bia'€MHOKO BENUYUNHOIKO?
3. Y1 noTpibHO oBupaTu cucTemy BiANIKY AN HEPYXOMOro
Tina?




Slo. HEPEMIINEHHA, TPACKTOPIA,
HIJIAX PYXY TIJIA

YABUMO, [0 B AKHHCH IIOYATKOBUH MOMEHT dYacy
pyxomMme TL10 (TouKa) nepedysaso B noJioxxkenHi M, (ma.x. 30),
a 4yepe3 INEeBHUM 1HTepBaJl 4acy BUABMWJIOCA B 1HIIIOMY
[IOJIOXKEeHH]1 Ha BiJicTaHlI S BiJ moyaTkKoBOro. Ik 3HamTu
HOBe MoJioKeHHA Tia? OueBHIHO, AJA [[LOI'0O HEJOCTATHHO
3HATHU BlJCcTaHb S, 00 € 0e3Jilu TOUYOK, BlIJaJIeHUX BlJ
Touku M, Ha 110 BiJCTAHb.

Pyxome T1J10 3aBXKAU PYXAEThCA Y AKOMYCh Hanpsami. 1
11100 3HANUTH HOBE ITOJIOXKEeHHSA Tija, Tpeda 3HATH HAIIPAM
BIIp13Ka NpsAMOl, IO CIOJYyYaE IMOYATKOBE M KIHIIeBe
noJiodkeHHs Tina. et HanpaMmaeHUN BiAPI30K NpsAMOl 1 €
nmepeMmimnieHaaM Tina. KinHens Bifgpi3ka, 1o 3o00pakae
nepeMileHHs, AJs HAOYHOCTI IMO3HAYAKOTh CTPLIKOIO.
HanpamiaeHuit Bifpisdok S, [0 CIOJAYYAE MOYATKOBE
[MOJIOKEeHHA TLja A; 3 KIHIEeBUM IOJIOKEeHHAM A,, €
nepemMinieHsam rina (man. 31).

Ilepemiwennam mina (mamepiaivHoOl MOUYKU )
HA3Uu8awmbs HaANPAMACHUL 8I0PI30K NPAMOL, WO CNOJLYYAE
noYwamKkoée noJNOMEeHHA mila 3 U020 HACMYNHUM
NOJOMECHHAM.

IlepemimeHas Tijia BIIPI3HAETHCA BiJl MO0 TPAEKTOPIL —
JIIH11, Y3IOBXK AKOL pyXaeThcs TLno. TpaeKkTopls pyxy Tijia
MOJKe 1 He 30iraTucs 3 nepemiimneHHAM (maa. 32).

Or:xe, mo06 3HAUTHU IOJIOMKEHHSA Tija B OVIAb-AKHUU
MOMEHT 4acy, Tpeba 3HaTH HOTro novamkKoée nNOJOMNEeHHA i
nepemiuleHHa, 3q1iCHeHe 10 IbOr0 MOMEHTY.

IlepemimenHsa — BEeKTOpPHA BeJIUUYMHA.

3a MOYaTKOBUM II0JIOKEHHAM Tlja, HOI'o TPAacKTOPIE
MOKHAa BH3HAYUTH IIJIAX, NPOHAEHHMH TLIOM 3a OVAb—
AKWHU 4ac.

Jlosxcuny mpaexkmopit, onucany mijom 3a ne6HuUll wac,
HA3UBaANmMb WAAXOM.

[Hlnax He Mae HANpPAMKY, A (pi3uyHa BeJIMYUHA MAE
rneBHe yncsjose 3HaueHHA. [llnax noznavaerbes jgiTepoio (.
OcHOoBHaA oauMHUIA mMaAXy — 1 M. BHUKOpHMCTOBYIOTHCA
TAKOX KpaTHI ¥ 4aCTHHHI OJMHHUI JAOBXHHHU: KLJIOMETp
(km), nenumerp (am), caaTumMerp (cMm), migimerp (MM) Ta
1HIIII.

MexaHIYHHH PYX XapaKTePHU3YETHCA TPAEKTOPIEHO,
nepeMinieHHAM, MIJISAX0M.

Q:> 1. Lo Take TpaekTopisa pyxy? 2. Lo Take nepeMileHHR\?
3. LLlo Take wnax? 4. B akux oaMHUUAX BUMIPOETLCA LWUNAX?
AKi npyunaau BUKOPUCTOBYIOTLCH A1 BUMIPIOBAHHS LUNAXY?

? 1. Yum BIAPI3HAKTLCH TPAEKTOPINA, WNAX, NEepeMileHHA?
LUlo Mix HuMu cninbHe? 2. CnocTepexeHHs 3a pyxoMm
dyrbonicta nokazanu, WO NPOTAromM Martyy BiH Nnpobir 12 km.
LLlo ue 3a BenuyuHa: nepemilleHHa 4 nponaeHun wnax?
3. LtypmaH, BM3HaA4Yal4YM BpaHLUi NONOXeHHH Kopabns,
BUSIBMB, WO Kopabenb nepedbysae B Touul, Ha 100 km Ha
NiBHIY BiA NyHKTY, Ae BiH OyB HanepenoaHi yeevepi. Lo
BUPAXae Ue YUCNO:. AOBXUHY NepeMilleHHs Yu nponaeHuin
lWwnax? 4. Yeproeun no rapaxy, npyunuMmaym asToOMaLluHy B
wodepa, Akt 3akiHyme poboTty, 3anucae 36iNblUEHHS
nokasdy niyuneHuka Ha 300 km. Wlo o3Hayae uen 3anuc:
NPOMAEHUIA LLUNAX YN A0BXUHY NepeMillleHHs ?




§14. IIBUAKICTH PIBHOMIPHOI'O
[IPAMOJIIHIUHOI'O PYXY

IIlo sam nmoTpibHO 3HaTH, 1100 BCTAHOBUTHU 3aKOH, 34
AKUM 3MIHIOETHCA IIJIAX PyXoMoro tija 3 vacom? Hac mu
MOK€eMO BUMIPATH 'OJMHHUKOM. A 11100 3HATH IIOJIOKEHHSA
pyXoMOro Tija B OyAb-AKHMHM MOMEHT dYacy, HOTpPlOHO
3HATHU, SAK 3MIHIOEThHCA HMOro mJiasax 3 uyacom. Tobro,
norpidbHo 3HatTm mBHAKIicTe, Tina. IlIBuakicTes Tina
XapaKTepu3yeThCsa YUCJIOBUM 3HAYEHHAM 1 HanpsmMoMm. Bu
BJKe 3HAETe, 1110 BeJIMUMHHU, AKl1 XapaKTepU3yVEThCA YHUCJIO-
BUM 3HAYEeHHAM 1 HAIpAMOM HA3UBAIOTh BCKMOPHUMU
geauyunamu abo sexkmopamu. 1lo3HavarwTs BEeKTOPHI
BeJIMYMHU CHUMBOJIaMHU 13 cTpinoukamu. Tak, MIBUAKICTE
[mo3HayawTs U (Be), a 11 YHcJI0Be 3HAYeHHsA OVKBO v 6e3
crpinrouku. Ha mandmoHKax BeKTOpH 300paskyiOTh Vy
BUTJIAAl CTPLIOK.

Y Tin, 300pakeHuxX Ha MmaJi. 33, MBUJKICTh pi3Ha 3a
YUCJOBUM 3HAYEHHAM 1 ofHaKoBa 3a HanpamoM. IlIBuakicTs
IUX TLI 300pa’KyeEThCA CTPLIKAMU P13HOI OB UHU.

Ilnss moJerimieHHs HAIIUX MIPKYBaHb pPO3IJsiHEMO
IMIBUJKICTh PIBHOMIPDHOIr'o pyxy Tia (misHime MH HOro
NOCJHIIMMO), IO PYyXarwThbCA B3JO0BX NOpPAMOl J1HII.
ABTOMOO1J1b, 1110 PIBHOMIPHO PYXAa€EThHCH 110 110Ce (B3/0BK
npsAMo1 JIiHil), neperanse JIOAUHY, AKa e pIBHOMIPHO,

Man. 33. LLBUAKICTbE MEXAHIYHOIO PYXY PI3HNX TiN

JIOANHA IeperaHse paBJMKa, AKHUU TeX pyXaeTbcA
piBHOMipHO. lle o3Hauae, [0 NPOTArOoM TOr0 CaMOro
IIPOMIKKY 4acy aBTOMOOL/Ib IPOXOAMUTH OLNBIIMNA IIJIAX,
HIXK IMIIOIOX1J, a mM1mox1a — OlJABIIHN, HIXK PaBJIUK.

I[HIBuakicTe Tijla NpH PIBHOMIPHOMY pyel Iokasye,
AKHU IMJaAX OPOXOAUTH TIJIO 3a OAMHUIK dYacy.
Hanpuknaja, AKIo0 3a KOMXKHY I'OAUHY PAaBJIUK NPOXOAUTH
5 M, a aBromobinb 60 KM, TO KaXyTb, 0 IIBUJIKICTH
paBJIMKA O M/T0J], a MBUAKICTE aBTOMO0DO11a 60 KM/roj1.

Te Tino, sAKe 3a OAMHHUIID Yacy HNPOXOJAUTH OlJAbIIMH
MIJAX, PYXaeThes 3 OLIBIIOK MIBHJAKICTIO.

IITo6 6usnavumu weudkicms miia npu pi6HOMIPpHOMY
pyci, mpeba wansax, npoudeHuit minom 3a AKuil-Hebydv
NPOMINCOK Yacy, nodisumu Ha ueil yac.

Omoce, weudkicmev miana nid wac pi6HOMIPHO20 pYyxXy
JOPIiBHIVE BIOHOWLEHHIO WAAXY 00 Yacy, 3a AKUIl yeil Wwarsax
npoudenuit, mobmo,

HLTAX

[IBUIKICTh =
yac

IlozHauumo BCl po3risiiyBaHl BeJIMUMHN CUMBOJIaMU: [ —
NpoMIeHUN masAx, t — IIPOMIKOK dYacy, 3a SAKHH
NpOMUJeHO INJAX, vV — IMBUAKICTHB. 3a A0IOMOI'0I0
CMMBOJIIB (hopMyJsy MIMBHUAKOCTI MOKHa 3alucaTH
HACTYIITHUM YUHOM:

v=—.
{

HIsuakicrs Tina nijg 4yac pPIBHOMIPHOTO pPyXy —
BeJIMYMHA cTaJja.

3a 00uHUYl weudkocmi 6epymbsb wWeuUdKicmb marKozo
PiBHOMIPpHO20 pYyxy, npu AxKomy pyxome minro 3a 1 c
npoxodums wWasx, wo dopieHioe 1 M.

[0 oguHUII0O HIBUAKOCTI 3alIUCYVIOTH Tak: 1 Mm/c.

Y nux MmipkyBaHHAX MU BuKopucraau oamHuIii CI —
1 mTalc. BukopucToByrOThCA 1 1HIII OAUHHUII IIBUAKOCTI:
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OTike, YHUCJIOBE 3HAUYEHHS IIBHUIAKOCTI, AK 1 OVaAb-aAKOIl
iHImol BenuuHYU (LOBXKUHU, 00 €MV TOIIO), 3aJIEKUTH Bij
0o0paHOl OAUHUIIl BUMIPIOBAHHA.

(HaseaiTs npurgagm pvyxy TijJ, HIBUAKICTE AKHUX
JIOII1LJIBHO BUMIPIOBATH B TAKHUX OAMHHUIAX).
Bukopucrasuimu rabaniio 4, mopiBHANTE HMIBUAKICTE B M

pyXy oOpaHHUX BaMH T1JI B M/C.
Tabauys 4
IIBUAKOCTI PYXY AeAKHX TiJ

Lsunakicrts LsuakicTb

Tino M o
v, — v,

C

' i
0,0014 Micaub HaBkono 3emni 1000

. . Monekyna BOAHIO
i (npn 0 °C) 1o
Monekyna BOAHIO
Kossanap (npn 25 °C) 1770
LLinak 10 20 LTy MM CYRTY T K 8000
3emni
ABTDMDﬁ.mb no 40 3emnsa Haskono CoHus 30 000
« XKunryni»

IIpukxanad. JIitak npoJsirae Biicradsp, mo aopisaioe 800
KM, 3a 1,1 rox. BussauuTu mBUAKICTE JiTaKa, BBAKalO4H
MOT0 pYX PIBHOMIpHUM.

Po3B'sizaHHA:

Bignosiae: v = 720 kMm/ro.

SHalJIeHy IMBUAKICTh BUPA3UMO B MeTpax 3a CeKVHYV.
s nbOro nepeTBOPUMO K1JIOMETPU B MEeTPHU, 4 TOJAUHU —
B CEKVH/IH:
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HIBuakicTs PIBHOMIPHOrO Ppyxy Tijga — 1e
¢dizuyHa BeJHYMHA, SAKA YHCEJBHO JOPIBHIOE
BIITHOIIEHHK IIJAXY A0 4Yacy, 3a SAKHH TiJo
npoumo med maax. HIsumakicrs Tinma B CI
BHUMIPIOETHCA Y M/C.

% 1. Yum BIAPI3HAIOTHCA OAMH Big OOAHOr0 PIBHOMIPHI PyXu
niwoxoana, astomobinga n pasnuka? 2. UWo nokasye
LUBUAKICTL PIBHOMIPHOro pyxy? 3. Ak BU3HA4YNTU WBUAKICTL
pyxy, 3Hawyun nponpgeHun wnax i yac? 4. Ak 3HaYeHHHa
LUBUAKOCTI, 3aAaHe B KM/roa, nepesectu B mM/c? 5. Hum
XapakTepu3yeTbCH LWBUAKICTb Tina?

2 1. LLIBnakicTe Tedii piykm 1,6 m/c. Ha aKy BiacTaHb
NepemMicCTUTbLCH 4YOBEeH, WO nnueBe 3a Tediew, 3a 30 xB?
2. Benocunegucrt, pyxaio4mceb piIBHOMIPHO, npoixas 3a 30 x8
wnax 5 kM. 3HanAaitTe MOro WBKMAKICTL Ta BUpa3iTe 1i B M/C.
3. LWWsunakicte enektposo3a gopisHioe 150 km/roa. Bupasits
LIIO LWBMAOKICTb Y M/C.

1. Hk Bu3HaA4YawTb WNAX, MNPOWAEHUWA TINOM NpU
PIBHOMIPHOMY PYCi, KONW BiAOMI LUBMAKICTL | Yac pyxy? 2. Ak,
3HA4YN WNAX | WBWMAKICTb, BU3HAYUTU 4ac PIBHOMIPHOro
pyxy? 3. HAK BU3HAUYUTU WNAX, NPOVAEHUA TINIOM Npu
HEPIBHOMIPHOMY PYXO0BI?

ExcnepumeHTanbHe 3aBAaHHsA

BusHauyte WBUMAOKICTb, 3 AKOK BW AONAETE LWNAX 3i WKONU
noaomy. Yac Ta wWwWnNax BUMIpSATE AO0CTYNHMMU Bam
npunagamu.




515. HIJIAX PIBHOMIPHOI'O PYXY

Cepen BcixX pyxiB Tijla NpAMOJIIHIMHUNA PIBHOMIpHUMI
pyX € HaunpoctimuMm,. TpacKkToplsa NbOro pyxy € mnpsaMoio
JIIHIEI0, a IIBUJKICTH € CTAJIO BEJIMUUHOIO.

Ilocaigumo piBHOMipHiIH pyx Ttina. Ckaajgemo
YCTAHOBKY 3a MmaJn. 34. Jlnsa Hel norpibeH 1rpamnikoBUH
aBTOMOO1JIb, HA SAKHUU BCTAHOBJKETHLCA KpalleJbHHUIA,
CMY2KKa MLJIIMeTpoBOIo nmamnepy, 6JIoKk Ta BaKOK Ha HUTIII.
Bigperyiaroemo pyx aBToMo01y1s Tak, 100 cuja reptsa Oyia
piBHa cuJil TaAru. Ilpu Takux ymoBax BI30OK Oyje pyxarucs
PIBHOMIpHO, KpaIlji mijJ 4yac pyXy aBToMo0L/IA 3aJUIIaTh
Ha namepi cJjijg depes3 piBHI BizcraHl. BigperyiarmoBasiiu
KpaneJbHHUIIO TakK, 11100 KparJl nagaam yepes 0labini um
MEHIIII IPOMIXXKH dYacy, OyJaeMo clocTepiraTu Ty camy
kaptuny. Ciaiam Bia Kpamnejb Ha HanepoBill CMVIKILI
OyaAyTh po3TalioBaHi HA OJJHAKOBUX BlJCTAHAX.

PieHOMIpHUM HaA3uBaemMbCA pYyx, npu AKOMY milo 3a
O0y0db-AKi PIBHI NPOMINCKU Yacy npoxodums pi6HI 8LOPI3KU
WAAXY.

SHAIOUU IMBUAKICTH PIBHOMIPHOIO pyXy Tijla, MOXKHA
BU3HAYUTHU NLIAX, IPOUAEHUN HUM 3a IeBHUU Yac.

Man. 34. BuB4yeHHs1 nNpsMONiHIMHOro piBHOMIPHOIO Pyxy:
a) aBToMo0isb 3 KpanensHuUero; 6) cMyxka 3i cnigammn Kpanesb
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1106 BU3HAYNTH MIJIAX, IPOUJIEHUN IIPU PIBHOMIPDHOMY
pycl, NOoTplOHO MBUAKICTE TlJla NOMHOMKHUTH Ha Yac HMOro
PYyXYy.

[ = vt.

[0 hbopmyny Ha3UBaIOTh PIBHAHHAM LIJIAXY PIBHOMIp-
HOI'O PYXYV.

dopmysia BUpasKa€e 3aKOHOMIPDHUI 3B A30K MiK 4yacoM i
MIJIAXOM: IIJIAX, NPOUJEHUN IIPU PIBHOMIPHOMY PYXOBI,
IIPSAMO NPOINOPIIMHUN YacoBl pyxy Tiaa. ¥ niu dopmyuni [
(mnsax) — 3ajieskHa 3MiHHA, f (Uac) — He3aJie)KHa 3MiHHA.

SHAWOUU IMIJIAX 1 MIBUAKICTE PIBHOMIPpHOIO pyXy Tija,
MOXHa BU3HAYUTHU Yac MOTro pyxy:

PiBHOMIpHMM HAa3MBAKTH PYX, IPH AKOMY TLJIO 34
Oyab-AAK1 PIBHI NPOMIKKH Yacy INPOXOJAHUTH
O/THAKOBI BiIPi3KH LLIAXY.

q:} 1. Axuin pyx Ha3MBalOTb PIBHOMIpHUM? 2. Y moxe ByTtun
PDIBHOMIDHUN PyX HE NPAMONiHIMHUM? 3. HAKYy WBUAKICTb
nokasye cnigometp aBToMobing — PIBHOMIPHONO 4M He
PIBHOMIPHOIro pyxy?

? 1. sk Y PIBHAHHI PIBHOMIPHOro pyxy NPOSABNAETLCH
3aKOHOMIPHICTb 36epexeHHsA?

§16. TPA®IKHA PIBHOMIPHOI'O
NPAMOJIIHIMHOI'O PYXY

Bu B:xe 3HaeTe, 1110 3ay1€KHICTD MK (D13 MUYHUMH BEJIUYH-
HAaMM MOJKHA BHPa3UTH cJoBaMu, popMyJiow, rpadidyHo.
Bupasumo rpadivyHo 3aeKHICTh MK IILJISAXOM 1 YacoM.

B3aoB:xk ropusoHTabHO1 0cl (ocl abcuuc) BiAKIaAeMO B
IeBHOMY MacmTabdbl yac, [0 MUHYB 3 IIO4YaTKVy HOro
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Man.35. [pagik wnsxy piBHOMIPHOIo Pyxy

BIJIJIIKY, a 10 BEPTUKaJbHIN ocl (OpAMHAT) TeXK V IEBHOMY
MacmiTabdbl BIAKJaAeMO IMJIAX, AKHHU NPOXOAUTH T1JO.
I'padixk dyHKNII [ = vl € DTpAMOIO JiHIEW. 300pazuMo Ha
rpadiky 3ajJeKHICTh MK NIJIAXOM 1 4aCOM PiBHOMIPHOIO
pyxy Tina 31 mBuaKictio 20 m/c. [lina nboro 3HanieMo aBi
ToUuKM: Ipu t=0;[=20m/c-0=0; npu t =1 c npoiiieHU I
ritoMm maax [ =20 m/c-1c =20 m.

Yepes 3HanieHl AB1 TOYKHM IIPOBEAEeMO NPsAMY, sAKa 1 €
rpadikom dhyHKNOIL [ = 20 t (mas. 34). 3a rpadiKoM MOKHA
3HAUTHU NPOUJEHUH IMIAX 3a OyAb-AKHHT 4ac.

PYXYy MOXHa BHPA3HMTH CJIOBEeCHO, (hopmyJioro,
rpacdikom. MiK miasgxomMm 1 4acoM PiBHOMIpPHOIO
PYXy ICHY€ NpAMONPONOPI(IMHA 3aJIeKHICTh,
rpadikom 11 € npsaMa JiHidA.

I SaJIeKHICTh M1 HNIJIAXOM 1 4acoM PiBHOMIPHOIrO

Po3é axncime 3adaui

1. Ha manwnrky 36 300paxxeHo rpa@ik miasaxy
piBHOMipHOro pyxy. Ha rpadgiky no ocl opauHAT
B1IKJIaJ€eHO HNPpOMAeHHUM ILIAX, IO ocl abcmuc — wyac.
Busnaure 3a rpadikom muasax, npougenui 3a 10 rox, i
MIBUAKICTH PYVXYV.

Man. 36. [lo 3agayi 2 Man. 37. o 3anayi3 Man. 38. [lo 3anayi 4

2. Ha manwonky 37 3o06paxkeHo rpaiku masaxiB ABOX
piBaoMmipHux pyxis I 1 1l. Busnaure 3a rpadikamu, muBua-
KIiCTh AKOT0 3 pyxiB Olabmia. Bignosijas oOrpyHTYHTE.

3. Ha manwnrky 38 HaBeneHo rpagik mMBUIAKOCTI
piBHOMiIpHOro pyxy tijsa. Yum mei rpadik BiApi3HAETHCA
Bix rpadika muaaxy (maxn. 36)7 Uu mokHa Ha HBOMY
BU3HAYUTHU maaAxX? SIka mBUAKICTE pyXy?

NPAMONIHIMHOIrO pyxy Big MOro tpaektopil? 2. Y moxerte
3acTOCyBaTU 3aKOHOMIPHICTL 36epexeHHs A0 NOACHEHHS
dopmMyn PIBHOMIPHOIo pyxy?

] 1. Yum BIgpi3HAETBCA rpadik wWwnaxy PpPIBHOMIPHOro

§17. HEPIBHOMIPHHUHU ITIPAMOJIIHIMHHUU PY X.
CEPE/IHA HIBHUAKICTDHD HEPIBHOMIPHOTI'O PYXY

PiBHomipHU#T pyx y noOyTi 1 npupoji 3ycrpidyaerbes
pinko. IIpu HepiBHOMiIpHOMY pyci TijI0 IPOXOJAUTH 3a
OJIHAKOB1 IPOMIKKHM yacy HeogHakoBl miasaxu. llIsuakicTs
TAKOI'0 PYXVY 3MIHIOETHCHA 3 YACOM.

AKXy mBUAKICTE MAawOThL HAaA VBa3l, 3a3HadvamouH,
HaIIpUKJAJ, 110 mBUAKICTE aBToOyca 60 Km/rox? Amxe
BCl 3HAIOTh, III0 HA 3VIIMHKAaX aBTOoOyCa 4YM 1HIIIOIO BUIAY
TPAHCHOPTY IMBHJAKICTHL HOI'0 JOPIBHIE HVJIKW, IIpH
3pVIIeHH]1 3 Micusa BOHa 301JbIIVETBCA, a nepej
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HACTYITHOIO 3YIMIUHKOK 3MEHINYETHCA.

Y nux BUIIAKAaX MAwTh HA YBa3l Cepe/lHIO IMBUIAKICTH
Ha IeBHIM ALIAHIL OULIAXY 3a INeBHUM IIPOMIKOK dYacy
pyxy. II1lo6 BU3HAYNUTH cepeaHIO IMBUAKICTH, IPOUJEHUN
TLJIOM HLJIAX ALJIATH HA Yac uoro pyxy. TobdTo nmocrynarmoTh
TaK caMo, AK IpH o0YMCJeHH] IMBUAKOCT1I PIBHOMIPHOI'O
pyXy.

Poaransinemo npukJjajg. Bigcranes MizK ABOMa MicTaMu
480 kM. HIBuakicani moisja, pyxamwduchk HEPIBHOMIPHO,
[IPOXOAUTH 1[I0 BiJICTaHb 3a o roJJMH. BU3HAUYNTH cepeHIO
MIBUAKICTH IIO13/14.

CepeHsa MIBUAKICTH TO13/1a:

s ¥ _480 KM _ oo KM

Sl 5 ron IO

" _ MIJAX
Cepenus mBUAKICTE = — abdo v, =
qac

Or:xxe, A BHU3HAYEHHA CepelHBbOl IIBUAKOCTI
HeOoOX1HO 3HATH 4Yac pPyXy Tija 1 masaxX, AKHHU TLJI0
IIPOMIILIO 3a I[eH Jac.

Ilpuknad. ABToM00ins 2 roamHM pyxascsa 3i
mBuaAKicTIO 60 KM/roja, HACTYIHIL 3 roJl — 31 MIBUAKICTIO
80 KM/roa. 3 AKOK CepeJHbLOI MIBHAKICTIO pyXaBcs
aBTOMOOLIB?

Po38 ss3aHHA:
3a O3HAYEeHHAM cepelHsA IIBUIKICTH

SHaueMo IJIAX, HNPOHIAEeHUH aBTO-
Mo0ijieM 3a yac pyxy:
l=v,t, +0V,t,

Yac pyxy aBTromo0ins t = t; + to.

v t, + 0,t,
vV =——==3
‘ L+,

. KM KM
60 — - 2roag+ 80—
rojt o1

S5ron

S3BEpPHITH yBary: cepeHsa MIBUJAKICTh BU3HAYAETHCA HA
[IeBHOMY BIJPI3KY HNLIAXY 34 IeBHUU 1HTEepBaJ dHacy pyxy
aBTOMODLJISA.

3HAUYM CepeiHI IIBHJAKICTE pPYyXy HaA IIEeBHOMY
BIIP13KY IIJIAXY Ta 4Yac HMOro pyxy Ha IIbOMY BIJIPI3KY,
MOKHAa BUBHAYUTH NPOUJEHUHN TLJIOM IMIJIAX:

[l=v.t

HepiBHOMIpHHH PYX XapaKTePU3YETHCH CepeIHbOK0
IIBH/IKICTIO. 3a CepeHI0 INBH/IKICTh HEPIBHOMIPHOIO
PYXy NPUHMAIOTh IBHIKICTH TAKOI0 PIBHOMIPHOIO
PYXY, Y AKOI0 ILIAX 1 4aC OJHAKORBI 3 HEPIBHOMIPHHM.

Q;, 1. Hky WBMAKICTL MaOTb HA yBa3i, KOJIM rOBOPSATHL NpoO
WBUAKICTL pyxy nitaka, asTtomobina? 2. Ak BM3HaA4alOThb
CepeHIo WBUAKICTL HEPIBHOMIPHOIO pyxy?

7 1. Kynbka, CKOYYIO4YMCb 3 nOXunoro xonoba,
nepemictunacs 3a nepuwy cekyHay Ha 10 cm, 3a apyry — Ha
30 cm, 3a TpeTio — Ha 50 cM™ | yeTBepTy — Ha 70 cM. Hkum
OyB pyx kKynbkn? %ka cepenHs WBUAKICTb PYXY KYNbKW
NPOTAroM UbOro 4acy? 2. 3anponoHyuTe BapiaHTu
eKCNepuMeHTaNnbHOro BM3Ha4YeHHA cepeaHbol LWBWUAKOCTI.
3. Binomo, wo cepeaHs WBMAKICTb pocty ayba npubnmnsHo
30 cm/pik. Ckinbku pokiB aepeBy BUCOTOO B 6,3 M?




#*§18. BABHAYEHHSA CEPE/IHBOI NIBH/IKOCTI
HEPIBHOMIPHOTI'O PYXY

ER(‘.IIE]]HMEHT&JIBHH JdaJlada

| Mema: HaBYUTUCH BUMIPIOBATH CEPEIHIO INBUIKICTH
pVXy Tliaa.

IIpunadu i mamepiaau: CEeKyHJAOMIp, METPOHOM,
K000, mTaTuB, MeTaJieBa KVJIbKa, J1HIMKa (MipHa
CTpluKa), mamnepona CTpiluka.

Xix poboru

1. SaxkpiniTes Ha KoJgo001 mamepoBy CTpPIYKY 3a
AOINOMOTI0OK CKOTUuy. BuMipsaiTe J0BXHUHY Ko0Jo00ba.
YeraHoBITE K000 i MaauM KYTOM 0 IIOBEPXHI CTOaY.
Bukopucraiite anas mnporo mrarus abo niagraagiTe mina
"0J1I00 TOHKY KHUTY (K1LJIbKa 301muTiB) (Mman. 39).

2. PosmicTiTh KYJBKY Yy BepXHiI#M Toumi »xosoba.

BiagnyeriTe KYJABKY, OTHOYACHO BBIMKHYBIIIU CEKYVHIOMIP.
BuUMKHITE CeKYHAOMIP, KOJIM KVJIbKa JOCATHE HHUMKHBbOI
TOYKHU Kojgoba. [ocaia mnDoBTOpPITH KilJdbKa pasis.
PospaxyiuTe cepeaH MBUAKICTE KyJabkHu. JlaHi
BUMIPIOBaHb 1 PO3PaXyHKIB 3aHECITh A0 TabIUILl.

3. IlocraBTe mno3HaAYKy Ha NDanepoBiy cTpivii.
Po3aMicTiTh KYJABKY Y MICIl HIO3HAYKHU 1 HOBTOPITH AOCJIJ
13 1IHIIIUM 3HAYEHHAM MIIAXY, AKUU IPOXOJUTH KVJIbKA.

4. 3pobiThr BHUCHOBOK IIPpO 3aJIe’KHICTh CepeaHbOl
[IIBUAKOCTL BlJl BEJIMUMHHU LLIAXY.
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Man. 39. BumipioBaHHs cepenHboi LUBUAKOCTI PyXy KY/1bKun

0. llocaia 13 BU3HAYEHHSA cepelHbOl MBUAKOCTL KYJIbKH
IIPOBEAITH 3a AOMNOMOIOK METPOHOMA, BiIperyJjJbOBaHOIO
Ha IIPOMIXKOK dacy 1 ¢ (IpoMIKOK Yacy Moke OyTH IHIIIUM ).
s nporo ycTaHoBiTh 3000 Tak, mob mig gyac pyxy mno
HbOMY KVJIBKH METPOHOM pOOMUB He MEeHIIIe TPhOX yapis.

6. BumipsaiTe JOBKHUHY HINAXY PYXY KYJIBKHA Y MOMEHT
TPETHOI0 yaapy, 3pOOHMBIIM BiIMOBiAHY NIO3HAYKY HA
naneponiu crpiuni. IloBTopiTe pocaia. Jlanli BUMiprOBaHb i
poO3paxvVHKIB 3aHeciTh A0 mabauuyi 2. 3a GopMyJo0
BU3HAUYTE CePEeIHIO IMBUAKICTD.

§19. PIBHOMIPHHUHU PYVX
MATEPIAJIBHOI TOYUKH I10 KOJIY

ObGepranbHUM pyX TiJI BaM 3HAMOMHMHA 3 MIOYAaTKOBOI
IIKOJIM Ta KypCcy NpUpoOA0O3HaBCTBa, 3 nNodyTy. Bu 3HaeTe,
no ConHue, 3Semasa, Micans, 1HImMI KocMiuHl Tijga
obeprarThCsa HABKOJIO CBOEI oci. 3eMisa pa3oMm 3 Micsanem
obepraroThcsa HaBKOJ0 CoHIsa, a CoHIle pa3oM 3 IJIaHeTaMu
Ta IX CYOYTHUKaAMH o0epTaeThbCs HABKOJIO IeHTpA
lManaktTuku. ObepranHsa 3emyi 00yMOBJIIOE NEPiOAUYHICTD
3MIH V KHUBII Ta HEKMUBIN NPUPOJIIL.

IIlo xapakTepHo naJasA o0epTajJbHOr0O pyxXy Tina?
CrocrepeskeHHA 3a PYXOM CTPLIKHM IOJMHHMUKA, JonaTeun
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Man. 40. lNpuknanu 4aCTuH MaLLnH, L0 34IMCHIOIOTE 0bepTanbHNN
pyx: ANCK Koneca, 1onarti BeproneLora

BEpPTOJILOTA, KoJeca aBTomMobinsa (man. 40), TOUYNJIABHOI'O
KaMeHs JOIIOMOKYTh BAM BI1JIIIOBICTH HA e 3allMTaHHSA.

BuznaunT HANPAMOK IIBUJAKOCT1 TOYKH, 1110 PYXaEThCA
[0 KOJy, MO:KHa 3 gocuainy. Ilpu obepransHOMY pyci Bel
TOYKM Tijla pyXawThcsa mo Kojax. OrTike, 1mob oxapakre-
pusyBatu obeprajbHHUNA pPYX, HEOOXiJAHO HaABUYUMUTHUCH
BU3HAYaATHU PYX MaTeplajbHOI TOYKHU 110 KoJy. Takl pyxu
HaJieXaTh /10 KPUBOJIIHIMHUX PYX1B, OCKLIBKH TPAEKTOP1A
PYXy He € npaMoro JiiHiew. llpum KpuBOJIHIKMHOMY pycl
HAIIPAMOK IIIBUJAKOCTI BeCh 4ac 3MIHIOETHCH.

I[Ipn 3aTouyBaHHI 1HCTPYMEHTY ICKpPH JEeTATH II10
norudHin (maxn. 41, a). Takun HaAaOpAMOK IIBHUIKOCTI
MalOTh YACTUHKHU KaMeHs, 1110 BI/[PUBAIOTHCA B1J] TOYHUJIA.
Bpuzku Big OyKcyoo4uoro aBromMo01is J1eTATh 10 JOTUYHIN
no oboxy koxaeca (maa. 41, 0).

Man. 41. Hanpsamok wseuaKkocTi npu KpUeBoniHIMHOMY PycCi

Ik Ke BKasaTuM HaANPAMOK
IIIBUKOCTL IPH KPHUBOJIILHIMHOMY
pyci? IIpu KpuBoJiHiTHOMY pyci
BeJIMUMHA HMIBUIAKOCTI MOXKe 3a-
JIUIIATUCA CTaJIo, ajie Halps-
MOK 11 3BM1IHIOETHCH KOXXHOI MUTI.
[MIBuakicTs TiIa B OVAb-AKINA
TOYI[l KPHUBOJIIHIMHOI TPpaeKTOpil
D HaIpsAMJIeHa 110 JOTUYHIHN 10 Tpa-

€KTOopil B iM Touni (maxn.42).
Man. 42. Hanpsim Ko Touka pyxXaeThcA IO
LUBMAKOCTI M4 4ac pyxy KOJIYV 3 OJHAKOBOIO 3a BeJIMUYNHOIO
e MIBUAKICTIO, TOOTO pPiBHOMIpPHO,
TO TAKHUHU PYVX HAJEKHUTH JI0 nnepioanuyHux pyxis. Llen pyx
XapaKTepUu3ywThb nepiodom — YacoM, IPOTATIOM SKOI'0
Tinno 3aincHoe oxauH obepr. Ilepioxg obepramusa T
BU3HAYAIOTH AK BIHOIIIEHHs: Yacy t, IpOTAroM SAKOro Tijao

gaivican o N noBHUX 00epTiB, 10 KijabKocTl 00epTiB:

_t
T—N.

Pyx, npu sskoMy BC1 TOYKH TLJIa PyXaKThCH 110 KOJIY,
HAa3HBAETHCA 00epTAJIBHHM i XapaKTepH3yeEThCHA
nepionom obGepranna. IlIBuakicTs pyxy marepi-
AJBHOI TOYKH 110 KOJIY CHIPSAMOBAHA IO JOTHYHHH.

Q:'.) 1. Hkuin pyx HasmBaeTbca obeprtanbHuMm? 2. Haseau
npuknaaun obeptansHOro pyxy B Npupoai, TexHiui, nodyri.

? 1. Sikoio € TpaekTopia HebecHux Tin? 2. Micsiub, 3emns
MalTb KOCMiYHI po3Mipn. YoMy nNpu BU3HAYEHHI NOJIOXEHHS
IX BBAXaTh marepianbHUMK TodkamMmn? 3. Akum 3aranbHUM
3aKOHOMIPHOCTSIM nignsrae pyx HebecHux Tin?




§20. BUSHAYEHHSA IHEPIOAY OBEPTAHHJS
TA HIBU/ITROCTI PYXY 110 ROJ1Y
JlaGoparopHua po6ora No4

Mema: HaBYUTHUCA BU3HAYATHU 4acTOTy obepTaHHA
TLJI Ta IIBUJAKICTL PYXV 10 KOJV.

IIpunadu i mamepiaau: mMTaTuB 3 My@TOI 1 KLIbIEM,
KyJIbKa, MiIlHA HUTKAa, BIJIIEHTPOBA MAaIllUHAa, IIPOEKTOP,
CeKVHAOMIp (rOAMHHHUK 13 CEeKVHJIHOIH CTPLIKOI0),
JIIHIMKA.

Xix poboru

I sapianm

1. IligBickTe Ha mTATUBlI KVJBKY, NPUBEAITH 11 B
obeproBuil pyx (maxn. 45). Busnaure 3a AOIIOMOI'0OIO
cekyHaoMipa (roanaauKa) yac 10 o6epTiB KyJabKU Ta 1epiof

{ |
obepTaHHA KYJIbKH: T = E , 3@ QOPMYJIOK0 5 =— BHU3HAUYTE

JacToTy o0epTaHHSA KVJIbKH.

2. 3a I0onOMOrow JiHINKM BU3HAUYTE JlaMeTp KoJia, I10
AKOMY obOepraeTrbcsa KVyJbKa Ta ILIJIAX, SAKHH BOHA
IpoXoauTh 3a 1 obepr.

=2nR.0em = 3,14.

Man. 45. Npu o6epranHi Ky/bKU TiHb i KOIMBAETLCS

| 2n R ;
3. 3a GopMyJIOK0 U = = BU3HAUYTE HIBUJKICTH PYXVY

KYJIBKH.

1] sapianm

l. 3 apoty miamerpoM 3—35 MM 3IrHITH CTpHKEHb (Mall. 45).

Ha oauH KiHenb CTep)XHA HACAAlTh ILJACTUJIIHOBY
KYJbKY, 4 Ha JAPYruii — JiepeB AHUN IWIIHAPDUK I
BCTAHOBJIEHHS IIPHUCTPOK B IIaTPOHl1 BIAIEHTPOBOI
MAaIIMHU. SaMicTh BIiJAIEHTPOBOI MAIIMHU MOXKHA
BUKOpPHUCTATH 00€pPTOBUM NUCK.

2. CnpsamMyuTe CBITJIO BiJIl IpoeKTopa Ha KVJBKY,
oTpuMamTe 11 TIHb Ha €KpPaHl B MOJIOXKEHHI1, KOJIX KYJIbKa
nepedyBae Ha NpsAMid, I10 ODPOXOJUTH Yepel3 IMPOEKTOop 1
IeHTp obepTaHHSA.

3. ObepraiiTe KYJBKY 3a J0INOMOIOK BIAIEHTPOBOI
MAaIllMHU, CIIOCTepiranTe 3a KOJUBAHHAM TiHI KYJbKH Ha
ekpaHi. Yac oaHOro HMOBHOro KOJIMBAHHA TIHI KVJBbKH
BIZIMOBila€ 1mepioJoBi 00epTaHHA KYJbKH. 3a JOMNOMOTIOI0
cekyHaoMmipa (rogmHHuMKa) Bu3Haute uyac 10 obepriB
KYJbBKH Ta nepioja 11 obepraHHs.

3pobiTs BUCHOBOK IIPO 3B A30K Ilepioay obepTaHHA Ta
qacToTH obepTaHHA KYJIbKH.

4 .Bu3Ha4yuBIIN AlaMeTp KoJia, 0 AKOMY obepraerbcd
KVJbKa, BU3HAUTE MOI'0 JJOBKUHY Ta IIBUJKICTE O0epTaHHA

2t R
KVJBbKH 3a GOpMYJIOW v =

,0emr =3,14.

III eéapianm

I[Ipunadu i mamepianiu: TOTUHHUK 3 F'OAUHHOK, XBUJIIMHHOIO
Ta CEeKYH/IHOIO CTPLIKAMHU, CEKYVHIOMIP MeXaHIuYHUN, JIHINKA.

Xix podoru

1. Busnaure nepios obepraHHsa XBUNTUHHOL TA CEKYHIHOIL

: [
CTPLIKHU y CeKyHaax 3a gpopmyyorww 7 =— , ae t — d4ac
n

obepTaHHA CTPLIKHU, N — K1JIBKICTH 00epTIB.
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2. BusnHauTe JOBXXHUHY KoOJia, K1 ONHCYIOTh KpauHI
TOYKH CTPLIOK, 3a (hopMyJI0K0 [ =27R .

3. Bu3uHauTe MmMBHUAKICTL PYXYy KpaWMHIX TOYOK
XBUJIMHHOI 1 CEKYHIHOI CTPLIKH.
Spo0iTh BUCHOBOK.

§ 21. KOJIUBAJIbBHUU PYX
TA MOT'0 XAPAKTEPUCTHUKH

1o meploAMYHUX PYXIB HAJICIKUTH TAKOK KOJUBAJIBHUNA
pyx. RonmuBarwThca IiJIKH JepeB, MOIJIABOK Ha XBUJAX
BomouMu, rompganka. ConiibHUM JIA BCiX KOJMUBAJIBHUX
pPYXiB € Te, II10 B HUX TLJI0 BIAXUJIAETHCA TO B OHY, TO B
APYIry CTOPOHY BiJ IOJIOXKEHHS PIBHOBATH.

HainpocTimuM HOPHUKJIAAOM KOJIMBAJBHOI'O PYVXVY €
KOJIMBAHHA TATAPIA HA KIHI NPYXKUHA, AKUA PYXAEThCH
nmo npaMin. IlpuunHaMy KoJMBaHHA KVJIbBKH HA IPVIKUHI
€ CHJIa TNPVYKHOCTI NPYKHUHU Ta 1HEPTHICTh KYVYJIbKH.
BaraTo iHImux BUAIB KOJMUBAJBHUX PYXiB noAibHI 10 mMux
KOJIMBaHb, TOMY PO3IJIAHEMO Iled IPHUKJAJ JeTaJIbHI1IIe.
BrakxaTumemo, 1110 Macomw NpyXUHA MOXKHA 3HEXTYBATH.
PoamicTuMO npy»KHUHY ropu3oHTaIbHO (Mag. 46 a).

CripssMyeMO KOOpPAMHATHY BiCh X Y3JI0BK ONOpPH, a 3a
TOYKY BIAJIKY NPUUMEMO LEeHTp KyJl (TAarapis) B craHi
piBHOBaru (x = 0).

BigxuauMo TijI0 BJIIBO BiJl IMOJIOKEHHS PIBHOBArm Ha
nessiky sBigcradb A (maan. 46 06). llpyxkmHa Bijg nboro
CTUCHEeTBhCsA, 1 Ha TIiJO [AlATHMe CHJIa IPYKHOCTI,
HanpsAMJeHa BOpaBo. SAKI0O BIANYVCTUTH IIPYHKUHY 1 TiJIO0,
BOHO IIOYHEe pyXaTHCs J0 IIOJIOMKEeHHsS plBHOBAru, aje He
3YVIIMHUTLCA B HBOMY, a4 BHACJIJOK 1HepIil npouae Moro i
BIIXMJIUTHLCSA BIPABO HA BlJICTaHb, AKA TAKOMK JOpiBHIOE A
(maxn. 46, 8). Tenep npykuHa po3TArHyTa, Ha TiJ0 Ji€ cuia,
HanpsaMJieHa BJIBO, KYAHU T1J0, IIICJAS MUTTEBOL 3VIIMHKH,
1 1nouyHe pyxarucs. BoHO 3HOBY npou/jie yepes MOJIOKEeHHA

(i

Man. 46. KonmBaHHa Tarapusi Ha NpyxXuHi

PIBHOBAIrd 1 3HOBY BIIXMJIUTHCA B1Jl HbOI'O HA BIJICTAHb A,
TOOTO NOBEpPHETHCHA B IOYATKOBY TOYKY (ma.n.46, 2).
Bigbynocsa opaHe KOJUBAHHA Tijla 1 MNOYHHAETHCA
HACTYIIHe, AKe Biadbyaerses noa10HO 10 nonepeaHboro.
3BepHiMO yBary, 1o B 0yab-AKii To41ni TpacKkTopii Tija,
SIKe KOJIMBAETHCSHA, CIJIA IIPYKHOCTL CIIPAMOBAaHA JI0 IT0JIOMKEeH-
HA plBHOBaru, To0TO IMNPOTUJIEIKHO BIAXHWIEHHIO BiJl HHOIO.

AMIUTITYIa KOJMMBAHHA. 3 PO3IJIAHYTOIO KOJUBAJIBHOIO
pyxXy baumumo, 110 TPAEKTOPiEIO Moro € npsama. Ilpu nsomy
T1JI0, AKe KOJIMBAETHCH, HE BIAXWIAETHCA BlJ IOJIOKEeHHSA
piBHOBaru Ha BijncraHb, Olabmy 3a A. lle Hanbinbime
BIAXUJEHHs TlJia BlJ HOJIOKEHHs PIBHOBAr'M Ha3HWBAKOTh
aAMILIITYIO0I0 KOJUBaHHSA. BoHaA 3a1€XUTh TLIBKH BiJ TOIO,
Ha CK1JIbKH O0VyJIO BlJAXHWJIeHe T1J0 BlJ IOJIOKEeHHHA
pPiBHOBATrM Iepej TUM, K BOHO II0YaJIO KOJUBATHUCH.

[Hlo6 3aiiicHUTH OJHE IOBHE KOJHUBaHHSA, noTpibeH
IIeBHUH yac. H4ac oJHOro 1nmoBHOro KOJUBAHHA HAa3UBAIOTh
nepiogoMm kKoausaHHA. Ileplon KoJMBaAHHSA MO3HAYAKOTH
OykBow 7T 1 BUMIPHOIOTE MOI'0 B CeKyHAax. Ko Tijao 3a
yac t aaidcEumao N NIOBHHX KOJHBaHb, TO Iepion
KOJIMBAHHA BHM3HAYaAOTh SAK BlJHOImIEeHHA 4yacy t 10
K1JIBKOCT1 IOBHUX KOJIUBaHb NV:

[

I =—,
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RonuBaHHA XapakKTepU3VIOThCA TaKOK YacTOTOIO
KOJIMBaHb. HacToTa KOJIMBAHb — Ile KLJIBKICTh KOJIMBAHBb
3a 1 ¢ (ogmHEMUIIO Yacy). HacToTy I03HAYAKTH I'PEIBKOI0
OVKBOI0O V (HI0). 3a OAMHHUI IO YaCTOTH NPUHUHATO YaCTOTV
TAaKoOro KOJIMBaHHSA, [IPH AKOMY 3a 1 ¢ 31HCHIOETHCA OJ[HE
IIOBHe KoJuBaHHA. Ila oamHHMIA HaA 4YecTb BHIATHOIO
dizuka I'. I'epria HazuBaeTses repuom (I'ny). 1 I'm= 1/c.

Mix mepiofoM KoJMBaHHS i HOro 4acToTOIO 3B SA30K
TaKUM caMHH, AK 1 MK repiojioM obepTaHHSA Tija 10 KOV
1 00epTOBOK YACTOTOI

KoJMBaJIbHUM HA3HMBAETHCA PYX, IPH SAKOMY TiJIO
BIIXHIASETHCA TO B OJ{HY, TO B JIPYry CTOPOHY Bij
NnoJoKeHHs1 piBHoBaru. KomBaJsHUM pyX HaJe-
KHUTHh 10 NEeploJHYHUX PYXIB 1 XapaKTepHU3yVETHCH
nepiooM, 4aCTOTO Ta aAaMILIITY/I0X KOJHUBAHbD.

U:D 1. Ak pyx Ha3MBaTL KONUBANBLHUM? Y YoMy nonsirae
OCHOBHa BIAMIHHICTb Woro Big iHWKWX pyxie? 2. Wlo Take
nepiong konueBaHnb? LLlo Take yacrtora KonmBaHb? Hkun
3B'A30K MiX Humn? 3. LWlo HasuBawTb amMnnityaoio
KONMBaHb?

? 1. Cuctema konueaeTbea 3 yactorowo 1 I, Yomy nopiBHIOE
nepiog KonmBaHb? 2. Y SKUX TOYKaxX TPAEKTOPIl WBUAKICTb
Tina, sike KONMBAETbLCH, AOPIBHIOE HyMO (Man. 46)? 3. HKi
BEJIMYMHK, LLIO XapaKTepu3yioTb KONUBAJSIbHUWA PyX, 3MIHIOIOTLCSH
nepiogu4Ho? 4. Y B yCiX KONMBaANbHUX pyxax amnnityaa
3anMwaeTbcs He3aMiHHoKW? 5. Big Yyoro 3anexmnts amnnityaa
KONMBaHbL?

1. Aki konmBaHHSA BM 6 Ha3Banu 3aryxarumnmmn? 2. Npu akmnx
yMOBax MOXYTb BigbyBaTucsa He3aryxaioui KONUBaHHA?

§22. MAATHHURKH
PosrnaayTuin HaMu NpUKJIaJa KOJUBAJIBHOIO pYyXy Tlaa,
IIPUKPIILJIEHOI'0 /0 IPY’XHWHH, MOKa3ye, [0 TAKUU PpyX
Bif0OyBaeThca mij Ai€l0 cuaM npy:kHocTi. KonuBaHHSA
MOKJIMB1 He TIIBKH i A1€10 CUJIHN npyxKHOCTL. O3HaATOMHU-
MOCA 3 KOJIMBAHHAM MATeMATH4YHOI'0O MasATHUKaA —
KVJbKH, IMiABIIIIEHOI HA JOBriil, HEPO3TAMKHIN HATIIL.
Tino, siKe KOJMUBAETHCA, 1 HUTKA NOBHUHHI 0OyTH
TaKUMH, 1I[00 po3MipaMHu TLIa MOXHa OyJI0O 3HEXTyBaTH
IMOPIBHIOIYM 3 po3MipaMM HUTKH, abo, AK KaXyTh
¢bisuku, Tijo MoOKHa OyJI0 BBaKaTH MaTeplajJbHOIO
TOYKOI, 4 HUTKY NOPIBHIOIOYM 3 Barow TLIa HeBaAaroMoio.
Takuil MagTHUK HA3UBAOTh MATEMATUYHUM MasgsTHUKOM.
Kosu HUTKA 3 HDiABIIIIEHUM [0 Hel BaHTaKeM 3auMae
BEPTUKAJIbHE IOJIOXKEeHHsA, MAaATHUK IepedyBa€e B CIIOKOL —
y craHl piBHoBaru (maxn. 47, a), nia cUIU THAMXKIHHA
BPIBHOBAYKVETHCA CHJIOK MPYKHOCTL. AKINO BIAXUIUTH Ma-
ATHUK J10 oJ10KeHHA A (man. 47, 6), BiH IOYHE KOJIMBATHCH.
Ym cX0KUM pyX MadgTHUKA HA PYX Tiaa, IPUKPIIJIEHOrO
no npy:xkmHHU? KO BIAXUIUTH MaATHHUK Ha JOCHTh
Maauin Kyt (5—10), Hanpukaaa He a0 TouykH A, a 1o
TOYKU A, (man. 47, 8), To Ayra ay:xe Majio BIIPIBHATUMETHCA
Big npsamol (Big xopau). Hnas mMaaux KyTiB BiAXWJIEeHHA
KOJUBAHHA MaTeMaTUYHOI'0O MAaATHUKA CTAIOTh CX0XXHUMHU
Ha KOJIMBAHHSA T1JIa, IPUKPIIJIEHOI'0 A0 INPVKUHHA.

Man. 47. KonuBaHHa MaaTHUKA




BumipooBaHHA NOKa3yVIOTh, 10 nepioxg 1T KoJUBaHb
MATEeMATUYHOIO0 MAaATHUKA 3aJIeKUTh BiJl JOBXUHHU
MaTeMaTUYHOI'0 MAasATHHUKA 1 He 3aJIeKUTh Bl MacHu
M1ABIIIEHOI'0 BAHTAXKY 1 aMIIJIITYAU KOJUBaHb (AKIIIO BOHA
MaJia MasgTHUK Biaxuaserbess Ha 5—10). HeszanexHicTh
Iepioay KOJUBAHb MATEMATUYHOI'O MAasATHUKA B1JI MO0 MacH
1 aMILIITY/IM KOJIMBAHB JaJ1a MOKJIMBICTE BUKOPHCTOBYBATH
Moro B OyZ10B1 rOAMHHUKIB (AuBUCH 1IHOpMAIiI0 YV pyOpHILi
«nsa ponurausux» — «Biakpurra I'anxinesi»).

MasiTHUK II€BHOI JIOBXHUHHU MAa€ IIJIKOM IIeBHUM epioj
KOJIUBaHb, 3aBAAKHM IIbOMY HOI'0 BUKOPHCTOBVIOTH IJIf
peryjaroBaHHSA X0V M'OJIMHHUKIB. 3aCTOCOBYIOTHCA MAATHUKHA
3 mepiogaMu KoJauBaHb 1 ¢ abo 2 c.

YABNIEHHA PO XapakTep KOJUBAHHA MaTeMaTUYHOI'O
MasTHUKA MOJKHa Jicraty «3 rpadika», SsKHUN MOKe
300pasuTH caMe Tijo, 0 KoJuBaerhbesa. [ias nporo mo
HbOI'O MNPHUKPINJIITG HAKHUUCH JIErKHU NUINYYUHA
IIPUCTPIiN, a I HUM KJaAyTh Haneposy crpiuky. Koau mia
yac KOJIMBAHb MAasATHUKA CTPIYKY pyXaTu 3 JIeAKOI0
CTAJIO IIBUJAKICTIO B HAIIPAMI, NEePHEeHAUKYIIAPHOMY 10
IJIOIIMHYU KOJIMBaHb, TO HA Hill 3' ABUTHCA KPHUBA.

3a MaTeMaTHYHMH MASTHHK NPHMMAKOThH TiJI0
MAaJIMX PO3MIpIB, NIABIIIEeHEe HA JOBr1H, HEBATOMIH,
HEPO3TSAKHIN HUTILL.

IHHpn maaux ammiaitygax KOJHBAHHA, Neploj
KOJIMBAHb MATEeMATHYHOI'O MAATHUKA 3aJEeKHUTH
BiJI MOro JOBKMHH, He 3aJIeKMTh BIJI Macu Ta
NPAaKTHYHO He 3aJIeKHTh BiJl aMILIITY/IH.

QD 1. LLlo Ha3uBawTL MaTematuyHM MasTHUKOM? 2. Hasenits
NPUKNaan BUKOPUCTAHHA MaATHUKIB. 3. HKi cunu OiloTh Ha
MasTHUK Nia 4ac noro pyxy? 4. AkMMM NOBUHHI BYTKU HUTKA |
niasilueHUn Ao Hei BaHTax, wWob MasTHUK MoxHa 6yno
BBaAXartn maremarnyHum? 5. [na sSkux BigxuneHb Bif
NONOXEHHA PIBHOBaArv nepioa KOMMBaAHHA MaremMaTuyHoro
MasiTHUKA HE 3aNeXuTb Bi aMnNiTyan MasTHUKA?
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7 1 YoMy [OOpPIBHIOE Nepiog KONMBaHb MasiTHMKA 3
NOBXUHOK niggicy 1 M? 2. Ak 3MIHUTLCH Nepioa KONUBaHb
MaTemMaTU4YHOIro MasiTHMKA, SKLO 3aMIHUTU BaHTaX IHLUUM,
BABIYI MEHLUMM 32 Maco? 3. AK 3MIHUTLCS NEPIoA KONMBAHb
MasTHUKA, SKUWO 3MEeHLWWUTU NOBXWHY niasicy B 4 pasun?
4. MasTHuK 3aincHioe 24 konuBaHHa 3a 20 c. Yomy
OOPIBHIOKOTL Nepioa | YacToTa Moro KkKonueaHb? 5. Ha ocHoOBI
AKOI 3aKOHOMIPHOCTI BKNIOYUTE KONMUBANbHI Ta ob6epTranbHi
pyxu y CBin 06pa3 npupoaun?

Ansa donumaueux
Bigkpurra I'anxines

Y Ilizancsromy cobopi npasu-
Jacs cay:kba. Ajie MOJIOAUH iTaJuri-
€Ilb HAa UMeHH4A l'aninen, CTyaeHT
MicIleBOr'o VHiBepcurery, HiOHu
He 0auuB 1 He 4yB, 110 BlaOyBa-
JIOCSA HABKOJIO. ¥Bara moro oyia
IIPUKYyTa 0 LEPKOBHUX JIIOCTP,
110 3JIETKa KOJIMBAJIMCSA HA JOBI'UX
nanmorax. N'ognaauka B N'anines
He OyJjo, 1 BlH, Y3ABIIH CBOIO
JiBY PYKY 3a 3am fACcTsA, [IoYas
BijijliyyBaTH yaapu MNOyJbCy,
CTeXKauM 3a KOJUBAHHAM JIIOCTP.
«A TaKUM c1ocOOOM MOKHA BUMIPIOBATH Yac» — MMOJAyMaB
Naninen. Tak Oyjao BiZAKpUTO, IO IepioJ KOJHUBaHBb
MassTHUKA IPpU MAJUX aMILIITyJAaX He 3aJIeXKUTh BiJ
aMILUIITYaAX KoauBaHb. lle n1ajio MOKJIMBICTE BUKOPUCTO-
BYBATH MAATHUK V TOJMHHUKAaX.

Y nUTaHHAX NPUPOAO3HABCTBA... MI3HAHHA ABULL € Te, WO
BE[e HaC A0 3HAXOMXKEHHA NPUYUH.
[aninen




2o. A0CJJALAAEHHA ROJIMBAHD
HUTAHOI'O MAATHHURA
JlaboparopHa podora NS

Mema: pochalguTH, BlJ 4YOro 3aJIeKHUTh Iepioj
KOJIMBAHb MaTeMaTUYHOI'O MAaATHHUKA.

Ilpunadu i mamepianru: 3 HUTAHUX MAasATHUKHU, JABa 3
HUX MalTh OJHAKOBY JAOBXHMHY HUTKH 1 pPI3HY Macy
KVJBOK, TPeTiH MaAATHUK Mae OlabIIY AOBNKUHY HUTKU,
IITaTuB, ad0 nigcraska (ma.g. 48); ceKyHAOMIp, JiHIUKA.

Xia podoru

1. IligBickTe HA MITATUB YU IMIJCTABKY JABa MAATHUKH
pidHOI MacH, OJAHAKOBOl JAOBXHUHM. BiaxuiaiTe 1X Ha
OJJHAKOBHUH KVYT BiJl IMOJOKEHHS pPIBHOBAru i BIANVYCTITh.
CnocrepiraiiTe 3a mnepiogom ix kKoauBaHb (man. 48, a).
3po0iTh BHUCHOBOK, 4YM 3aJIeKUTh IIepiojl KOJHUBAaHb
MaTEeMATHYHOI'O MasgsTHUKA BlJ MO0 MacCH.

2. I1i cami MagATHUKHU ONHAKOBOI JOBXXHMHHU BIAXHJIITH
B1Jl NOJIO’KEeHHs pPIBHOBArm HAa pPi3H1I HEBEJHKI KyTH 1
BiANyCcTiTh. 3po0iTh BUCHOBOK, YM 3aJIeKUTh Iepion
KOJIMBAHb MATEeMATUYHOI0O MagTHHUKA BlJl aMILJIITYAU IIPHU
MaJUX aMILIITyAax.

Man. 48. lNpunagun ao naboparopHoi pobotu Ne 5

3. Busznaure 3a 1onoMmoroo cekyHaomipa yac 10 moBHUX
KOJIMBAHb MasATHUKIB pi3HOl noBKUHU. llepiog KoauBaHb
BHU3HauTe 3a (hopMyJI010:

T =—.
N

4. 3pobiTe BUCHOBOK IIpO 3ajIeKHICTH Ieploay
KOJIMBAHb BiJl IOBKHUHM MasgTHHUKA.

2.% Crnocrepiraite saBuie pesoHaHcy. IIporsarsirs
HUTKY Ha mificrasIiil 1 MiABIChTe ABA MAaATHHUKH OJJHAKOBO1
NOBXXHUHHU, TpeTin moBmuil (maxn. 48 6). Biaxunites i
BiINYCTITHh OAMH 3 KOPOTKHUX MasATHUKIB. Onumire, 1110
criocrepiraere, 1 cupodbyuTe MOSACHUTH sABHUINEe. Tenep
BIAXHUJIITH 1 BIANVCTITH JOBIr'uid MasgsTHHUK.

§24. MEXAHIYHUU PYX TA BBAEMO/IIL ¥
CEPE/IOBHIII KUTTSA. BUSHAYEHHSA CEPE/IHBOI
INIBUAKOCTI PYXOMHUX TILJ
Y poK cepea NpUpoOIH

Mema: JlocnigxeHHs IPOABIB MEXaHIYHOrO pyxy,
BU3HAUYEHHA CepeHbOl MIBUAKOCTI PYXOMUX TLJI.

IIpunadu i mamepiaau: ceKyHAOMip, OIHOKJb,
(boToanapart (II0 MOKJIMUBOCTI1).

1. O6epiTs Tin0 (TLNIA) BIAJIIKY Ta BU3HAUYTE, IK PYXalOTHCHA
obpaHi Bamu (BU3HAUeH] yuuTesaeM) 00 €KTH BiJJHOCHO TiJja
BIIJIIKY.

Tpaem‘opln LI.I Bunmc:'rb




2. BusHauTe mBHAKICTE PYXy aBTOMOOLIA (BesocHIIe-
aucTra, mimoxoga) Ha odbpaHOMY BIAPI3KY HuIAXy. SAKy
IMBUAKICTh B BUSHAUUIN?

3.% Cnpobyure 3podbutu dororpadii — «IOPTPETH»
BUAIB pyxy. Ll1 «moprpeTnn» OyAYTH CAYIYBATH HAOYHICTIO
111 4aC BUBYEHHSA HACTYIIHUX PO3JILIIB.

4. 3BepHITHCA A0 HAPOAHMX HNPHUKMET Ta CKJIAAITh
nepenbayeHHsAs CTaHY JOBKiJAAsA Ha HauMbiauxKul gHL 1
Micsani. BigmiThTe Vv DpHKMeTaxX HapOJAHI 3HaHHS IIPO
MeXaHIYHUHN pyX YV IpUPOIi.

3AJIAYL 10 PO3ALLY 2

1. TpakTop pyxaerbecs 110 I'PYHTY. K nepeMimywThCs
BIJHOCHO I'DYHTY BepXHsA 1 HUXHSA YaCTHUHU I'YCEHUIb
TpakTopa?

2. XJIOMYMK crocrepiras 3a poboTorw Jicopyba, AKUH

nmpaimoBaB Ha BificraHi 680 M Bix HbOro. 3BYK BiJ yaapy
COKMPH IIO JiepeBy XJIONYMUK IMOoYyB uepeld 2 ¢ Buznaure 3a

[[MMH JAaHUMU IMIBUJKICTE 3BYKY B IIOBITPI.

3. Bincranp 60 kM 3aenb-pycak npobirae 3a 1 rox, a
BOBK — 3a 1 rox 20 xB. Buanaure 1 nopiBHANTE IIBUAKOCTI
TBApUH.

4. Hanbinpni mBUAKOXITHA TBApUHA-CCaBellb — rerap/.
Ha kopoTrkux aucra”Hiigsx BIH MOXe pPO3BUBATH
mBuaKicTs 112 km/roa. IlopiBHANTe NIBUAKICTE renmapaa
3 MBUJAKICTIO aBTOMODOLA, 1110 JopiBHIOE 30 M/cC.

5. Ilepma KocmiuHa ImBUAKICTE (MIBHUAKICTh, AKY
MOBUHHE MaTH Tijgo, mob cTaTH IMTYYHUM CYIIYTHHUKOM
3emii) nopiBHIOE 8 KM/c. SIKy Bigcranp npoige 3a 1 xB.
pakeTa, 10 JIETUTh 3 TAKOIO INBUJAKICTIO?

6. MoTopHMii 4yoBeH 3a Ieplli 5 XB. PyXy HIPOHIIOB
2 KM, 3a HacTynHi 12 xB — 5,5 KM 1 3a ocTaHHlL 3 XB —
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900 m. Yu Mo’kHA Ha3BAaTH pPYX 4YOBHA piBHOMipHHUM?
Busznaure cepeiHIO NIBUAKICTH MOI'0 3a BeCh 4ac pyxy,

7. Ycl KpYNIMHKHM TOYHJBHOI'O KaMeHs pPyXawThbCs
pa3oM 3 HUM I10 KoJ1y. T'a AK TIJIBKYU KPYIIUHKA BipUBaETeCs
BiJl KaMeHd, 11 pyX cTae npaMoaiHinauM. Homy?

Yy oAI'AJIbHITbD BUBYHEHE

1. loBeniTh, 110 MeXaHIYHUN pyX — 1€ OJAUH 3 BUAIB
pyXxy Mmartepii.

2. OxapakTepu3dyiiTe YMOBHU, INPHU SAKHUX MOKJIHUBO
BU3HAUYHUTH MIOJIOKEHHA TLjIa V IIPOCTOPL.

3. OxapakrepuayiTe pPiBHOMIPDHUH NPAMOJIHINHUHA
pPVX, 3aKOH 3MIHHM HMOro HIIAXY Ta HaKpecJlTh rpadliku
IMIJAXY Ta IIBUAKOCTI 3a 3a/1aHOI0 yuuTeJeM abo 00paHoIo
CaMOCTIMHO IIBUJIKICTIO TlJA.

4. II1o Take cepenHsa MBUAKICTLE? UM MOKJIMBO HAKpeEC-
JIUTH TpadlKk HIAXY TLIa 3a CepeJHbOK IMBHAKICTIO 1
yacoM Moro pyxy?

0. Ha3BiTh 00epTasibHl pyXH Y IPUPOJI1 Ta OXapaKTepu-
3yHTe pyX TLIa IO KOJY, HOro BIAMIHHICTh BlJ IIPAMOJII-
HIMHOI'O PYXYV.

6. RomuBainbHUN pyX, MOI0 XapaKTepPUCTUKH Ta IPOSAB
y IpUPO/L.

7. K y wMexaHIUHHMX SHABHIAX IPOABJIAECTHCH
3aKOHOMIpHIiCTEL 30epeKeHHsA Ta NepiloAUYHOCTI npoieciB?
Sk MexaHiIYHI ABMIIA BKJIOYUTE V CBLH 006pa3 npupoau?

8.% Cxianaxite cTpyKTypHO-Joriuny cxemy (CJIC)
y3araJibHeHHA 3HaHb 3 TeMH. [[Jid BCTAHOBJIEHHSA 3B A3KY
MK eJleMeHTaMHM 3HaHb BUKOpPHCTaAUTe 3aKOHOMIPHICTH
30epe’KeHHs Ta MNOBTOPHOBAHOCTI NpoOIlecilB V IPUPOAL.
BapianT CJIC no posainy nogano Ha maan. 49.
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suakicts

Buon mexaHivHoro
Pyxy T2 noro
xapax lEpL’ICTMKM

Buan NnpaMONiHINHONro Buan KpuBONIHIMHOIO PyXy,

PyXy, MOro xapakTepucTuku NOro XxapakTepucTUKK,
Ta NPOSB Y NPUPOAi | TEXHIL NPOSIB Y NPUPOAI | TeXHIU

11111 1111

PisHoMIipH®A
ObepTasibHiin

F

> 3aKOHOMIPHICTE 30epexeHHs

ey SAKOHOMIPHICTb NERIOANYHOCTI

Man. 49. BapiaHT CTRYKTYPHO-10r4YHOI CXeMU 40 po34iny

«MexaHiYHnn pyx»

Po3nin 3

3acBoiBLLUM 3MICT LUbOIro po34iny, B 3MOXeETe PO3B'a3yBaTu
PI3HOMAHITHI 3a4a4l, BUKOPUCTOBYIOYN NOHSTTSI B3aemMo4is Tif,
cuna, cuna TSXIHHS, Bara, cwuna TUCKY, cuna rpyxHocCTl,
BULLITOBXyBaJlbHa Ccwuna, 3acBOITU 3aKOHOMIPHOCTI MNposiBYy
Ha3BaHUX cu.

Binomuii ppaHuy3bkuin marematmnk X. @yp'e kazaB: «Moi
c/lI0Ba MaremMatuyHo rpasunsibHi». Bali cymkeHHsi CTOCOBHO
Ai4nx y npupogi, TexHiui cun 6yayrte ob6'ekTuBHI, BiANosBiaa-
TUMYTb 3aKkoHam npupoaun. bo maremaruka — MmoBa npupoamn.




TEMA 1. CHUJIA. BU/IA CHJI

Cuau rta B3aemoxil v npupoxi. Mu poarasaanu
MaTeplajJbHUMU CBIT, MOr'0 CTPYKTYPHI P1BHI Yy IIpocTOpl U
yaci AK CYKYNHICTh OKpeMux 00 €KTiB, cucrem. Tenep mu
MNIPUCTYIIUMO 10 HAUTOJIOBHIIIIONO — MOIIVKY BIANOBiAL HA
3allMTAaHHA: AK 1 YOMY B10YBalOThCA 3MIHHM VY ¢BIiT1?

3 Kypcy IpHUPOJAO3HABCTBA BHU BiXKe 3HaeTe, 110
HEMOJKJIMBO BKa3aTH HEpPYyXoMml y npocTopl abo He3M1HHI B
yaci 00 ekTu. PyxamoThcsa eleKTPOHM HABKOJIO ATOMHUX
anep. RoauBawoTbesa abo mepeMimyoOThCs, 3aJI€KHO BlJ
arperaTHoro CTaHy, 4aCTUHKH, 3 AKHUX CKJIAJaKThCA TLiA.
PyxaeTbsea Boga v BogouMax, nNoBiTpsa B arMocdepl, 3eMHa
Kopa. Pyxaerbesa Hana 3emuis 1 Mu pasoM 13 Hero, CoHAaYHA
cucrema Ta Hama l'anakruka. CBiTJi0 31p NOMIUPIOETHCA 3
Besinue3Ho mBuAKicTIO (300 000 xMm/c).

Man. 50. lNpuknann nposisy B3aeMoain y npupoai:
1 — enekrpoMarHiTHa B3aemopais; 2 — rpasitauinHa B3aemMoais;
3 — B3aemogii y MIKpOCBITI
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Y MareplajJbHOMY CBIT1 IiJ Al€0 PI3HOMAHITHUX CHJI
BijoyBawThcAa 3MiHM. KpanauHm BOAM mijg 4Yac JOILY
najarTh YHU3, PIYKHU TeuyyTh A0 MOPA, JbOJAOBUKHU
CIIOB3AI0Th 3 I'lp — I1e IIPOABHU CUJIN THAXKIHHA, AKA IPUTATYE
TLIa 10 3emutl. Micsans obepraeTbess HAaBKOJIO 3eMJIl, SeMJIs —
HaBkoJio CoHngs, CoHAYHAa cUCTeMa — HaABKOJO IIEeHTpAa
Hamol ['amakTUKM — 1 NPOSABU CHJIHU BCECBITHHBOTO
TsKiHHEA. IIpo ui Ta geaki iguil cunu (man. 50; 51) Bu BaKe
MAa€Te YABJEHHA 3 KYpPCY IPUPOJO3HABCTBA.

[Ille crapomaBHlI rpekM NOMITHJIHM, 0 OYpINTHH,
HATEePTUM XVYTPOM YM BOBHOIO, IIPUTATVE JO cebe Jierki
BOPCHMHKHM, nyxX Ta 1HmI Tiaa. lle sBuime Ha3Baau
esnexmpusayiero. Tino, AKe nmicjad HATUPAHHA NPUTATYE 10
cebe 1HIN1 TlJIa, HA3UBAKOThH HaAeJleKkmpu3osaHum, ado
KaXXyTh, 1110 HOMY HAJIAHO €JleKMPUYHO20 3apady.

EnexkTpuuHl 3apsaau OyBamOTh NIO3UTUBHI 1 HEeraTUBHI.

3apsAKeH]l Tlia B3aEMOJAII0Th. PiZHOUMEHHO 3APA0HCCHI
mina npumszyiomscsi, @ 00HOUMEHHO 3apAdieHi — 8i0-
wmosxywomoeca (man. 51, 1). lloauTuBH1I 3apsaau
II03HAYaAKTh CHMBOJOM «+» (mamoc), HeraTuBHI —
CUMBOJIOM «—» (MiHyc). HaBKoJio 3apamKeHux TijJ icHYE
eJICKTPUYHE 110JIe, 3aBAAKH SKOMY BOHH B3aEMO/JIIIOTh.

TV IV

BiAWTOBXYIOTLCS NpuTtaryioTbcs

{6

Man. 51. 1 — B3aemonis 3apsaXeHux Tin
(Tina 3apsiaxeHi: a — no3nTrneHo, 6 — HeratTMBHO, B — NO3UTUBHO |
HeraTtuBHoO ); 2 — MarHiTu 1a ix B3aemonaisi
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Tina MOXYyTh B3aEMOJIATH TaAKOMX  3aBAAKH
MAar"HiTHOMY II0JIO, 10 ICHYVE HABKOJO MarHiry. ¥
PI3BHOMAHITHUX NpHJIaJAaX BUKOPHUCTOBYVIOTHCHA HITYYHI
Mar"itu. IX BUroTOBIAIOTH, HAMATHIUYIOUM, HATIPUKJIAJ,
craJieBi Tija BiAnoBigHOI (hOpMH eJIEeKTPHUYHHUM CTPYMOM.
Koxen wmarmiT Mae asa noJsamocu: niBHiyaum (N) 1
miBapeHHun (S) (maxn. 51, 2). Ha noawocax i Margiry
BUSABJIAETHCA HAUCHUJIBHIIIIE.

IIix gyac B3aemo1il MATHITH 3 PIBHOMMEHHUMH ITOJIFOCAMH
ONPUTATIVIOTHECA, 3 OAHOMMEHHUMHU — BIANITOBXVIOTHCH
(mas. 51, 2). MaruiT aie Ha craJjieBl ¥ 3aJ1i3H1 IpegMeTH.
IlocTiltH1 Mar"HiT 3aCTOCOBYIOThCSA V MiKpodoHax, Teje-
(bonax, mar"mirodoHax, A3BIHKaAX, €EJEeKTPOMY3UUYHUX
IHCTPYMEHTaxX, aBTOMOOLIBHOMY Ta aBlafinHoMy 00JIaITHAHHI.

MosxauBo, BM moayMaJu, 1o cujg Haaro dararo. lle
CHJIa TUCKY, BUIIITOBXVBAJIbHA CHJIA, CHJIa MIXKMOJIEK VJISIPHOL
B3aEMO/ii... AJte 6araTo pisHHX CHJI MOKHAa 00 €JHATH HA
OCHOBI1 BH/IIB B3a€MO/I1H, II1J] 4aC AKHUX BOHU BUHUKAITh
(man. 50; 51).

Yei cunu, moB si3aHlI 3 NMpoABaMHM CHJIM BCECBITHHOIO
TAMKIHHA, IOPOKYIOTHCH 2paABiMAUiUHUMU B3AEMODIAMU.
Cuna TUCKY, CHJIa MIXKMOJIEKYJIAPHOIL B3BAEMO/II MOPOIIKY-
IOThCHA eeKMPOMAZHIMHUMU 83AEMOOIAMU.

B3aemoaili y MiKpocBiTi BH OyaeTe BHBYATH Ii3HiIe.
Hanpuknaz, cujabHa B3a€EMOIisg 00YMOBJIIOE 3B 30K YaCTH-
HOK y AApl aToMa, B3aEMOJ1d Yy MIKPOCBITI NPU3BOAUTH [0
po3najay AesiKUX eJleMeHTapHUX YacTUHOK (man. 50, 3).

Man. 52. I'lig yac B3aemMoaii Ti71 3MIHIOETLCS IX WBUAKICTb

Bzaemoais y ¢isuni — mne B3aEMHUH BIJUB T adbo
YaCTHUHOK, II[0 BUKJIMKAE 3MIHY CTAHY 1X PYXYV.

IHikaBuM € (pakT, 110 B3aeMoAil NpoABAAITL cede mo-
pidHOMY HAa pi3HUX BigcraHax. Tak, rpasBitaminHi #
eJIEKTPOMArHITHI MalTh 0e3MeXHUUM pajlyce ail, TOoAl AK
AePpHI IPOABASAITHCA HA ViKe MAJUX BlJICTAHAX.

Cuina — mipa B3aemoail TiJ1. BUHUKHEeHHS BC1X CHJI, 1110
MIPOABJAAITHECA B IPUPOJL, MOACHIETHCA YOTUPMA BUJaMH
B3aEMOZi. 3 POIrJAAHYTOro HHIKYE MJOCJIAY MOXKHA
3poOUMTH BHUCHOBOK, II[0 CHJlJa — IMpPUYHUHA 3MIHH
IIBHUJIKOCT1 3a BEJIMYUHOK YU HAIIPAMOM, a TAKOMXK 3MIHU
popmu miaa.

MaTepianbHUM CBIT € IIJIICHOI CHCTEMOIO, MIXK eJe-
MeHTaMH4 AKo01 iIcHYe B3aemoaisi. Mipor B3aemMoil € cuia.

IIpoBenemo nocaix. IlocraBumo Ha €TiJ BI30OK, 0 AKOI'O
NIPUKPINUMO NPYKHY IJIACTHHKY. 3irgemo ii i 3B aAxKeMoO
HUTKO0. llepenaiuMo HUTKY — IJIACTUHKA PO3NPAMUTHCH.
Bi3oK 3anmumuThCcAa HEPYXOMUM BI1IHOCHO CTOJIA.

3HOBY 3irHEMO INJACTUHKY 1 3B fAKeMo0 1i HHUTKOIO.
Y1puTyJ 0 IIepiIoro Bizka nocrasumo apyrui (man. 52, 1).
IlepenanuBiim HUTKY, mo6adyuMoO, 110 Bi3KH BIAKOTHUJIHACH
BlJI IMOYATKOBOI'O IIOJIOKEHHsI Ha OJHAKOBY BlJACTaHb
(maxn. 52, 2). YHacainok B3aeMo/il Bi3KiB BUHHKJIA CHJIA,
Mg Al€0 KOl BI3KM 3MIHMJIM CTAH CIHOKOK — Habyu
mBuakocti. Ilix vac B3aemoaii Tij cCUJIU, 3 AKUMH OIHE
TLJIO Jile Ha Apyre, piBHI 3a BEJIMUMHOK 1 IPOTUJIEIKH] 3a
HaIIPpAMOM.

3 man. 52 BHJAHO, IO AJIA XapaKTepPHCTHKH CHJIIHU
HeOoOX1JHO 3HATH 11 YHUCJIOBE 3HAYEHH A, HAIIPAM /111 1 TOYKY
npukaagasasa. Ha MmajgoHKY cija nmo3HadeHa CUMBOJIOM F
(ed). Crpinouka Han cumBosoMm F o3Hauae, 1[0 CHJIa —
BeJIMYMHA BEKTOpPHA.

3BepHiIMocsa mie ao pocaiay (maxn. 52). CuapHinie
3I'HEMO ILJIACTUHKY, IIOCTABUMO BI3KH, AK IIOKa3aHO Ha
man. 52, 1, 1 nepenaJuMo HUTKY. ¥YHACJHIJOK B3aeMOIil
BI3KH OVAYTH pyXaTucsa 3 OLABINOI IIBUAKICTIO, HIXK
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[MEPIINKU pa3, BIAKOTATHCA BlJl IMMOYATKOBOI'O IOJIOKEHHSA
Ha Olabiny BifgcTaHb. lle criocrepiraerbecs TOMY, 110 BI3KH
B3aeEMOZiOThL 3 Oinbmoro cuaow. Otike, cujna — Mipa
B3a€EMO/11 T1JI.

Y CI 3a oguaumo cuiau npuaaTo 1 HBI0TOH (H). Lle
cuJa, AKa 3a 1 ¢ 3MiHIO€E MIBUAKICTE Tijila Macoo 1 Kr Ha
1 m/c. Ha npakTHIll 3aCTOCOBYIOTHCA TAKOMK KLJIOHBIOTOHH,
M1JI1HBIOTOHHM Ta 1HII1 KpaTHI1 1 yacTuHHI oguHuIl (1 kKH =
1 000H,1~mH=0,001 H).

Cuiy MOXXHa BUMIPHOBATH IIPUJIAJOM, AKUU HA3UBAKOTh
nuHamoMmerpoM. [lisgs nmHamMoMeTpa 3acHOBaHa Ha A1l CUIH
IMPYKHOCTI1 mij yac gedopmaliii npyKUHMU IIpUIaay.

Y HaABKOJHMIIHBOMY CBITI CHCTEeMH B3a€EMOIIIOTH
MisK €000, 110 NMPHUBOJAMTE 0 3MIHM 1X CTaHY,
YyTBOPEHHsA HOBHX cuctem. Cuam, mo ai0Th y
NPHPO/IL, 3BOAATHCH 10 YOTHPHOX THIIIB B3a€MO/IIH:
rpaBiTAlliMHUX, eJeKTPOMATHITHHX, CHJIbHHX Ta
carabkux. Cunra — BeaMYHMHA BEeKTOPHA, BOHA
XapaKTepUM3yeEThCA  YHCJIOBMM  3HAYEHHAM,
HanpaMoMm il ra Toukorw npuxknaxamasa. ¥y CI
cHJia BUMIPHOETHCH B HbIoOTOHAX (H).

Q} 1. Wo Ttake cuna? 2. Haseau 3—4 npuknanu NposBy Ail
cun y npupoai. 3. Y Skux oaMHUUAX Ta SKUM Npunagom
BUMIPIOETLCA cuna?

? 1. Ski i3 B3aemopgint HauacTiwe 3ycTpiyalThCcs Yy
MakpoceiTi? loeean Ha KOHKPEeTHUX npunanax. 2. Haeseaitb
npuknaaun Ha nNiaTeepaXxeHHa Toro, Wo nig Yyac eaaemoail Tin
Cwunn, 3 ASKMMKU OaHe TINO [OI€ Ha Apyre, PiBHI 3a BENIMYUHOIO |
npoTunexHi 3a Hanpsmom. 3. llpoynTtanmte HaBeneHUH
Huk4e Bucnie llidparopa. Cnpobynte aprymeHTyBaTtun Moro,
BUKOPUCTaBLLKX maTtepian naparpada.

3BeAeHHA MHOXWHU A0 EANHOIO — Y LiIbOMY NEpLUOOCHOBA

Kpacwu.
lligarop
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$26. IHEPIIA. MACA AK MIPA IHEPTHOCTI T1J]

IIpoBeaemo pocaia. s nsoro
IIOKJIAZleMO Ha CTLI apKyll
rnamnepy, a Ha HbOr'O JlepeB AHUMI
opycok (ma.z. 56). Pizko cMuK-
HeMO 3a apKyul. BiH BUCMHUK-
HeThbCA, a OpPYCOK 3aJUIIUTHCH
Ha croJii. Ileu gocaig moBTOopuMO
IeKlJbKa pas3lB 13 Opyckamu
pisHol macu. Ilobauumo, 110 YuUM
MeHIlIa maca Opycka, TUM IaIip
BUCMMUKHYTH Baxde, 060 OpYCOK pyXaeThcs pas3oM 3
JIUCTKOM.

3aKpinuMO V IITATUBI TOHKY INPYXKHY MeETAJEeBY
niaacTuHKy. IlocraBumo mraTuB HaA CTLI 1, BIAXUJIMUBIIHU
IIJIACTUHKY Ha IEeBHMH KYT, IITOBXHEMO HEI KVJbKY.
Kynbka BIiIKOTUTBCA BlJ ITOYATKOBOI'O IIOJIOXKEHHS HA
neBHY BlacraHb. lloBTOpHMMO H0cCJ1a 3 KVJABKOK 01J1bIIIOL
macu. BoHa BIIKOTHUTHECSA HA MEHIIY BiJICTAHb.

B obox Bunagkax KVyJbKHM He CIMHAKTHCA I1CJA
INIPUIIMHEHHA A1l CUJIN, a IPOJAOBKVIOTh PVX.

3 IpOBeJeHHuX JO0CJiZiB MOXXHa 3po0OMUTHU HACTYHIHI
BUCHOBKH:

1. lna 3miHM craHy Tija nmoTplOHO HA HBOrO MOAIATH

CHUJIOIO.

2. fxkmo cuia He i€, cTaH TiJ1a HE 3MIHUTHCA.

Tino He MOKe 3MIHMTH CBIM CTAH CIOKOK YU PyXy

MUTTEBO. SIBHUIIE 30epeKeHHs IMIBUJKOCTI TLJIOM IIpH

BIZICYTHOCT1 Ha HbHOI'O 1HIIIUX T1JI HA3UBAETHCH IHEPULEID.

BinacrugicTs TiJ1 3MIHIOBATH CBOIO IIIBUAKICTH i A1€10

IHIIUX TiJ1 HE MUTTEBO, a4 B IEeBHUU IIPOMIKOK dacy

Ha3uBaIWTh IHEPMHICMIO.

IHepTHICTE — 1€ BJIaCcTHUBICTB BCiX T, Tisa 3 BeJINKOIO
MAacoI0 MalTh BEJINKY 1HEPTHICTB, 4 TLIa 3 MAJIOK0 MacoK —
MAaJIy iHepTHICTh. 3 iIHepTHICTIO TiJI IOB sA3aHe ABUIIle iHepIii.

Man. 56. o aocniay 3
[HEePTHOCTI Tina
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Ilnss Toro, 1mod 3pyHmIUTH TiJO 3 Micls, IOTPiOHO
nmoAisaAT Ha Hboro cuJjor. IlorpidbHO BpaxoByBaTH
lHepTHICTE Tli1a, sAKe 30epirae craH cnookow. llpm
panToBOMY TajJbMVBaHHI JOBOAUTHLCA BpaxoByBaTH
IHEpPTHICTH TljIa, AKe «HaMaraceTbCcia» MPOJOBXKHUTH PVX 13
TIEIO K IIBUAKICTIO V TOMY K HalIpsAMKY, ToOTO 30epertu
CTaH pYXYV.

Yum Oinpma maca Tija, TAM Olabmiy cuay noTpibHO
NIPpUKJAacTH, 100 BMBECTH HOro 13 CTaHY CIOKOK abo
3MIHMTH MOI'0 IIBUJAKICTE HA OJJHAKOBY BEJIMYMHY 34 PiBHI
IIPOMIKKH Yacy.

SABunie iHepiril MOJASAra€e B TOoMy, 110 0yab-siKe TiJI0
30epirae cBiM CTaH CIHOKOK ad0 pPIBHOMIPHOIO
NPAMOJIIHIHHOIO PyXy, NOKH SIKACh B3a€EMOJIiA He
BHBe/Je HOro 3 uboro crany. IHeprHIiCTE —
BJACTHBICTH BCiX TLI. BoHa nmoasrae B Tomy, 1o B
npoueci B3aeMo/il TiJI0 3MIHIOE CBOK IMIBUAKICTH
He MHTTEBO, a 3a NeBHUU NPOoMiKOK yacy. Miporo
IHEPTHOCTI TLJIAa € HOro Maca.

Q> 1. Wo Take iHepuia? 2. Hasepnite npuknagn npossy
iHepuii B npupogai i nodyri. 3. Lo Take iHepTHICTL? 4. HaBeaitb
npuknaau, SKi NiATBEPAXKYKOTh, WO Maca — Mipa IHepPTHOCTI.
9. YoMy Ha noBopoTax wodep, MOTOUUKNICT, BenocuneaucT
3MEHLUYIOTb LUBUAKICTb PyxXy?

T 1. Yomy posbunace papdopoBa Ttapinka, WO Bnana Ha
nignory? 2. Ha man. 57 1 6a4urte BaHTax, SKMW BUCUTL Ha
MOTy3Ui. [le nopBeTbLCS MOTY3Ka, KONU NOBINLHO TArTA 1l 3a
BINbHMA KiHEUb BHWM3? Te X came npu pPi3KOMY PUBKY
MOTy3kn? HYomy? 3. Ha BI30u4Ky nigsilleHa Ha HUTUI KynbKa
(Man. 58). Ak byoe pyxatucb KynbkKa, SKWO: a) BI30K
LUTOBXHYTU; B) BI3OK PyXaETbCHA NPAMONIHIMHO i3 NOCTINHOK
LUBMAKICTIO; B) BI3OK HAIXAB Ha nepeLuxkoay; r) NnoBepHyB Nnpaso-
pyy; A) pyxaetbcs no kony? 4. LLlo6 po3konotu COKMPOIO
NOMIHO, NIDAMHA BAapwuna Tak, gk nokasaHo Ha masn. 59. Homy
BOHa Boapwuna o6 onopy He NoniHoOM, a COKUpPoI0?

Man. 57 Man. 59

1. [lo cTeni BaroHa, skuii piBHOMIPHO pyxaeTbCs, nigsilleHa
KyNnsi. 4K 3MIHUTBECS NMONOXEHHS Ky, SKWO BaroH 30iNblWATL
LUBUOKICTb PYXY, 3MEHLUMUTL Y¥ PpanToM 3ynUHUTLCA? 2. 3 SKOIKO
METOIO B TOPELb PYYKN MOJIOTKA Y1 COKMPU 3abMBalOTb KNMH?

¥2i{. MACA TI1JIA

diznyaui 3MicT Macu. YU 3ajie)xuTh Maca TiJjia Bin
po3mipiB Tinna? He 3aB:xau. ¥ Tija 3 HiHOMIACTY BEJUKOI'0O
00'eMy Maca Moske OYTH MeHINIA, HiX YV KaMeHsa 3HAYHO
MeHIIOro 06 emy (man. 60). Big yoro »x 3ajexXuThr mMaca
tina?

Bu 3naere, 110 BCi TijIa NPUTATrYIOTECA 10 3eMJii. BoHun
IMIPUTATYIOTHCA TAKOK J10 31p, MJIaHeT Ta iHmux Tija. 3emis

Man. 60. Y skoro Tina maca binbLua? Man. 61. 3emns npuTarye
Tina
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cepej IUX Tija HAUOJIMK4Ye 111 po3MIpH AViKe BeJaHuKl. 3 I1i€el
IIPUYUHYU NPUTATaHHSA TLI, 110 HAC OTOYYIOTh, J0 3eMJIi €
HaMOLABII BIAYYTHUM Ta BasKJAUBUM. CBOIM NIpUTATAaHHAM
3eMJis YTpUMYe Bl Tisa 015 cebe (maa. 61).

IlepeBipuMO, Y1 3 OTHAKOBOK CHJIOK 3eMJIsA NPUTATVE
no cebe pil3H1 3a po3MipaMH Tija 3 OJHAKOBOlI PEYOBUHH.
IIpoBegemo Takum pocain. Ha npyxuH1I nigBicumo
rarapensd (man. 62). BiH po3TsaArde nNpyxXmMHY Ha NEeBHY
Bificradb. lle MoxkHaA nmobauuTH 3a JOMOMOIroOK JIHIMKH
(JI). IligBicumMo 1mie OAMH TaAKMM e Tarapenb. Poa3rsar
30inpmuTbess BABiui. IligBicumo 4 TArapui — poa3TsAr
Npy:XuUHM 30iabmuThecd B 4 pasu. Orike, 4 TaArapil
IPUTATIVIOTECA A0 3eMJii i3 cujaow Oiabiiow, Hix 1
rarapens. Maca 4 Tarapuis v 4 pa3u Oljablia, HidK Maca
OlHOTO TArapusa. TakuM 4YMHOM, Maca mila € Mipoi ilozo
epasimauyiitnol 63aemodii i3 3Semaew. CoHue, iHIII
ILJIaHeTHU, 30p1 TeK BILJIMBAIOTH HA TLI0, ajle BOHU J1aJIeKo,
TOMY IXHIM IIPUTATaHHAM MOXXHa 3HEXTYBAaTHU IIpH
BU3HAUEHH]I Macu Tija. 3 gochaiay 3a mag.. 62 MOXKHaA
3pOo0OUTH BUCHOBOK, 1[0 MAcCa miJa OOPiBHIOE MACL HACMUH,
3 AKUX B60HO cK1a0aembCA.

Iliss BUMIpIOBAHHA MacHu HaWJyacTille BUKOPUCTOBYIOTH
3Ba)KyBaHHH. IIpucrpoi, 110 I ILOI'0
BUKOPHMCTOBYIOThHCS, HAaA3MBAIOThCA Tepe3aMu. BoHwH
OyBaoTh pPIi3HUX KOHCTPpVKHIX (maxn. 63). Tepesnu,
300paskeHi Ha man. 63, 1 —3, BIAHOCATH A0 BaK1JIbHHUX, a
Ha mMan. 63, 4 — 10 IPYKUHHUX.

Opununero macu B ClI € 1 kimorpam (1 kr). IcHyooTs
TAKOK KpaTHi Ta yacTuHHI oguHuIi macu: 1 rorna =1 000
Kr, 1 rpam (r) = 0,001 xr, miagirpam (1 mr = 0,001 r) ra
1Hmi. Maca nozHadyaeTbcsa CUMBOJIOM m (eM).

SBAKVIOUM TIiJI0O Ha NPYVKHUHHUX abo BaXilJIbHHUX
Tepe3ax, MU BUKOPUCTOBYEMO MOr0o 3/IaTHICTh NPOABIATH
rpaBiTamlHl BJaCTUBOCTI.
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Man. 62. Maca — mipa Man. 63. Tepesun BaxXifNbHi
rpasitauinHnx snactumsocren tina (1 — AecsSTKOBI; 2 — eNeKTPOHHI;
3 — HacTinbHI TOprosensHi) 1a

npYyxxuHHI (4)

HAnra donumnueux
IIle npo macy Tiaa

Maca — mMipa He TLIBKM I'paBlTalllHHUX BJIACTUBOCTEH
tina. ITposBegemo nocaix. Ha Bisok nmokJiazeMo gepeB AsHUM
Opycok. IIpuMycruMO Bi30OK, HA AKOMY JIEKUTH JlepeB AHUM
OpyCOK, KOTUTHUCHA 0 3ITKHEHHA 3 MACHMBHOIO
NepemKog00 Ha uoro maaxy (maa. 64, 1 a). Ilobauumo,
0 YV MOMEHT 3iTKHEeHHs OpYCOK NIpOJOBKYyBaTHUMe
pyxarucsa. Yomy ne Bigdbysaerbesa? IlpuunmHoio € Te, 10
KOJXNCHEe MmLJo MA€ sacmusicmb 30epizamu cmaH pyxy.

IIpoBenemo inmu#u pocnaix (maa. 64, 1, 6). Ilokaagemo
OpvcOK Ha BIZOK 1 pI3KO CMHKHEMO 3a MOTV3KYV,
npuB si3aHy A0 Biska. Ilobaummo, mio Bi3oK moixas, a
Opycok 3anumuBcsa Ha Mmicuoi 1 Bnas. OTike, Tijia MamOTh
BJIACTUBICTH 30epizamu cmaH cnoKomw.

Heuwe 30epexeHHa miiamu cmaHy cnokow abo pyxy
npu gidcymuocmi Oil Ha HUX CUJ HA3UBAKMb IHEPUIEIO.

Yu oHAKOBO NPOABJSAETHCA 1HEPIlA V TLJI pi3HOl macu?
IIpoBegemo Takuu gocuaia. BisbMeMo ABa OTHAKOBUX BI3KH
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Man. 64. CnocrepexeHHs nposisy sBuLLa iHepuii

i BCTAHOBHMO Mi’X HUMH NPYIKHY ILUIACTUHY, IIepeB sA3aHy
HUTKOIO (man. 64, 2).

Ha oaun i3 Bi3KiB HokJajgeMo OpPYCOK 1 mepenajuMmo
HUTKY, 1[0 TPUMAaE IMPVYKHY IJIACTUHY 3irHyTorw. Bi3ku
BIIKOTATHCA BiJl MITKM Ha pP13HY BijcTaHb. lloki1anemo Ha
TOM CaMUU BI3OK IIle OJAUH OPYCOK 1 3HOBY IepenajsumMo
HUTKY (MmaJ. 64, 3). Lleil Bi3oK BIIKOTUTHCA IIIe HA MEHIIIY
Bi/ICTAHB.

Iligx gwac B3aemoxail Tija pi3HOI MacH IIO-pPI3HOMY
3MIHIOIOTHh MIBHAKICTE. HYumMm Olapmia maca Tijga, IO
B3aeMo/Jile, THM MeHIIa 3MiHA HMOro IIBUJAKOCTI.
BiacTuBicTs Tisl 3MIHIOBATH CBOIO IIIBUJAKICTH HE MUTTERBO,
a 3a JIeAKHHN IIPOMIMKOK Yacy Ha3UBaAEThCHd 1HEPTHICTIO. 3
nochalay 6auummo, 1m0 4uM OlJbIlla Maca Tijia, THM OLiabIIa
MOro 1HepTHICTh. TaKUM YHHOM, MACA — Mipa IHEPMHUX
gracmueocmeu miaa (mipa iHepmuocmi miaa).

Hocniayn BUeHUX AOBEJIH, 110 Maca Tljia, BU3HaAUYeHaA fAK
Mipa 1HepTHHX BJIACTHBOCTEH Tlja 1 sSAK Mlpa HOro
rpaBiTaniiHUX BJACTHUBOCTEN, OJHAKOBA.

BUMIPHOBAHHY MACH TI1JIA
METO/1OM sBAMARYBAHHA

JlabopaTopHa pob6ora N¢ 6

HUMHU Tepe3aMu (man. 65) 1 BU3HaAUYaTH Macy

] Mema pobomu: HaBYUTUCA KOPUCTYBATUCH BaXKLIb-
P13HUX TLJI.

IIpunadu i mamepiaau: Tepesu, Habip TArapuis, Tijaa
p13HOI Macu (Opycok, 00JIT TOIIO).
Xia poborn

1. 3piBHOBaXTe Tepe3u 3a JAOIMNOMOIOKH KJANTHUKIB
rnamnepy.

2. Buznaure macy pi3HHMX TiJI.

3. Ilani 3aHeciTh vV TAaOJIHUILIO.

Y B6UCHOBKY nopiéHAlme macu mil ma 6Kax3imo
NPUYUHY PI3HUUL Y SHAYEHHAX IXHLX Mac.

Marn. 65. Tepesun BaxinbHi Ta Habip BaxkiB, Tina pi3HoI Macu

100




Man. 66. ABTomM006ini pi3HOI Macu Man. 67. Tina pi3HOi macu

Maca — ¢isuuHa BeJIMYHMHA, 1[0 € MipOI0 rpasi-
TAalIMHUX BJacTHBOCTEeH Tiaa. Maca BuMiproeThes
B KLlJIOrpaMax, KpaTHHX Ta YaCTHHHHMX OJMHHUIAX.

QD 1. WWo take maca Tina? 2. 3a 40NOMOrol SKUxX NPUCTPOIB
BU3Ha4alTb Macy? 3. Y Skux oAUHULSAX BUMIPIOETLCHA Maca?
4. Bupaauskrtakimacu: 271, 3,21;0,271;320r; 2r; 130 mr;
2 Mr. 5. Y4yeHb BM3HA4YaB Macy Tisia 3a A0NOMOrol Tepesis.
Ona uboro Ha OAHy LWanbKy Tepes3iB BiH NMoknas TiNno, a Ha
apyry noctasus rupi: ogHy — 100 r, asi — no 20 r, no oaHIn —
50 mri 10 mr. ka maca Tina? 9«00 BNacTMBICTIO Macu Tina Bu
KOPUCTYBaNUCH, PO3B'A3y04M 3ana4y?

? 1. Y akoro asTomMo6ing wnsx ranNbMyBaHHS DiNbLUMA, SKLLO

nepen Nno4arkom ranbMyBaHHS IX LUBMAKOCTI OAHAKOBI (Man.
66)? HYomy? 2. HYH4AM NOACHUTU 3HAYHUWA ranbMIiBHUA LLUNAX
noizga (700 m) nopiBHAHO 3 nerkoBuMm astomMobinem?
3. Haeeaite npuknagun nNposiBy rpasitauiiHUX Ta IHEPTHUX
BNacTueBoCTen Tina. 4. Y Ckinbkn pasie maca cnoHa (m;=95r)
Ginbwa (man. 67) 3a macy 3emnepuinku (m, = 30 r)? 5. Ans
4Oro BOAIM I nacaxupu asTOoMOOINA NpwU pyci NOBUHHI
BUKOPUCTOBYBATU nacku 6eanexkn?

§28. 'YCTHHA PEHOBHUHHA

I'vetuna pevoBumHH. OaHi€0 3 HaWBaXJIUBIIIUX
XapaKTepHCTUK Tijia € Maca. li MOKHa OTpHMAaTH 3a
IOIIOMOTI'0I0 3BaAXYBaHHA Ha Tepe3ax. SIKIIoO BUMOTOBUTH 3
pi3HUX MaTepiajiB Tijia OAHAKOBOro 00 €My i 3BasKUTH 1X,
TO MOMHa IOMITHTH, IO 1X Maca € pisHow. lle
BU3HAYAETHCA OCOOJIMBOCTAMHU BHYTPIIIHBOI OYVIOBH THUX
PEeYOBUH, 13 AKHUX CKJIAJAIOTHCA 111 T1JA.

Macy Tina MOXHa BM3HAYMTH, 3HAOYM Horo obd em i
eycmuny. I'ycmunorw pevoBuHU HA3UBAEMbBCA (Pi3udHa
BeJNUYMUHA, AKA YUCEIbHO OO0PIBHIVE BIOHOWEHHIO MACU
mina 0o itozo 06 emy. IlozHauaeThCsa I'yCTHUHA I'PEIbKOIO
OyKBOIO p («po»). Onuranner ryctusu B Cl € kr/m®. Hacro
BUKOPHUCTOBYIOTH TAKY OJMHHUIIO 'YCTHHHU, AK r/cm’. 1106
BU3HAYUTU T'YCTUHY TLja, NOTPIOHO MOro Macy noaijJuTH
Ha 00 eM:

p=m/V.

SHAWYMU TYCTUHY JbOJAY, MOKHa 3HaAWUTHU Macy
KPMIKMUHHU, 1110 1aaBa€e v Bojl. OauH KyO14HUNA MeTp JbOaY
mae macy 900 kr, TobTo ryeruna asony — 900 xr/m°.

IToMHOXMBIIYU TYCTUHY JBOAY Ha 00 €M KPHIKHUHH,
orpuMaemo i1 macy. JlaHli npo ryecTUHY JbOAY Ta 1HIIHNX
pedYoOBMH MicTAThCA B mabauui 5 adbo y cnemiajJbHHUX
nosijHnKax. Bu Moikere BU3HAUUTH I'VCTHHY PEYOBHUHH
TBepAoro Tijga camocrtinHOo. [las nporo Tpedba B3ATH
OpyCcoOK, HanpMKJaJ, 3 aJdoMiHilo abo 3ajiza, BUMIpATH
iioro 06'em i 3Ba)xuTH Ha Tepes3ax. IloTiM Macy HaJIeXXKUTh
OALJIUTH Ha 00 €M 1 OTpUMATH I'YCTUHY PEYOBUHH.

OnHa i Ta )X pedyoOBHMHA B PI3HUX arperaTHMUX cTaHax Mae
HeoJHaAaKOBY ryctuny. Tak, rycrusa soau — 1 000 kr/m?,
apony — 900 kr/m®. Pi3Hi peyoBMHHM MOKYTh 3HAYHO
BifipidHATHCA 3a rycruHow. Hanpukiaaja, mopiBHAHO 3
BOJIOI0 3aJiizo mMae Maike y 8 pasiB 0ijnbmiy rycTHHY
(7800 xr/m°).
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Tabauusa 5

i 4

I'ycmuna, kz/m ° I'yemuna, kz/m °
lazgu mpu t = 0 °C,

P = 10" Ila
bens3un

1,25 (20 C) 720

Onis

POCJIUHHA
20 °C) 940

Teuiit 0,178 13600

Kucess 1,43
Byraekucaui

ras 1,98
Heon 0,899
XJ10p 3,21

Meraau npu t = 20 °C Teepai Tina npu t = 20 °C

2700 3520
7870 880
19300 1800—2800
534 2500—3000
8960 2260
8900 1020
7300 2600
1500 1700—2000

IToBiTps: Ges
BOJIOT'M

>
&
=2
oo
v

AnroMiHIN
3aJiso
30J10TO
JliTin
Mins
Hikens

Omnoso

IlnaTuna

2
11400 Jlig (0 C)

7600—7900 2160
KYXOHHA

19000 360

CBuHelb

Cpibao
Cranb

Ypan

@)
H
=
vy

Hunak

Y PpI3HHX arperaTHUX CTaHax PeYoOBHMHH MAaITh
Pi3HI rycTHHY Ta iHI (hi3MYHI BJIACTHBOCTI.
I'veruHO Ha3uBaWThH (PI3MUYHY BeJIHYHHY, SKA
YHCEJbHO JOPIBHIOE BIIHOLIEHHK) MAaCH Tija 0
ioro o0 emy.

Q‘} 1. Lo Take ryctuHa? 2. B aknx oagMHUUAX BUMIPIOETLCS
ryctmHa? 3. Homy y pi3H1xX pe4oBuH ryctuHa pisHa? 4. BusHay
macy onii y nosHomy 6igoHi o6'emom 20 n (1 n=1 am?). 5. Hk
N0 MNOSACHEHHs arperatHux nepeTBOpPeHb pPeY4YoBUHU
3aCTOCyBaTW 3aKOH 30epexeHHs Macu peyoBuHnN?

1. Maca aniomidiesoi getani 300r, aob'em — 200 cv*. Y e B
Wi getani nyctotn? 2. Aky macy mae yncta soga npm 20 °C,
akwo i1 ob'em 2 n? 3. BuaHauyte macy MigHoro Aporty
NOBXWHOIO 5 M i Nnowelo nonepevyHoro nepepizy S = 2 M2,
4. CranbHa pgetans MalwmHn mae macy 4,5 kr. Aknin 0b6'em
nerani?

¥29. BUBSHAYEHHA I'YCTHUHHU PEHOBHUHH
(IBEP/INX T1J11 P1/IH)
JlabopaTopua po6ora No 7

Mema: HaBUUTHCA BU3HAYATH 'VCTUHY TBEPAUX TLJI
1 pPiAMH 3a JOIMOMOTI'0I0 BUMIpHOBAJIbHUX IIPUJIAJIB.

IIpunadu i mamepianru: Hadblp TBepAUX T1I; HOCYAUHA 3
PIAMHOIO; Tepe3u 3 BaKKaMH; MIDHUU IUJIHAP; JIHINKA
(miHa moAinkM meKaau — 1 MM); BiAJMBHA IOCYAMHA;
apeoMeTp (AKIIIO MOKJIHNBO).

X1 podoTu

1. Busnaure 00 em Opycka Ta 3BakTe Horo. Busuaure
r'YyCTHHY MaTepiany, 3 AKoro 3pobseHo Opycok. 3a
mabauyero 5 3podbiTh NPUNYIIIEHHS PO MaTepla, 13 AKOro
BUI'OTOBJIEHO OPYCOK.
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Man. 68. ObnagHaHHa ANs BU3HAYEHHS N'YCTUHW Tina:
1 — BignuvBHa nocyanHa 3 pianHoK | MipHWA UWNIHAP,
2 — T1ina pi3Hoi popmu; 3 — apeomerTp

2. BizpMmiTh TisI0 HenpaBsuiabHOI (hopmu (man. 68, 2). 3a
NOIMOMOTI'OK BIJJIMBHOI MOCYJAMHH Ta MIPHOIO IHUJI1IHJpAa
(man. 68, 1) BuzHauTe #oro ob6 eMm. 3BakTe Tijo Ta
3HAUAITH MOr'o 'YCTHUHY.

3. 3a J0IIOMOI'0OK Tepes3iB BU3HAYTE MAcy MOPOKHBOIO
MipHOro nuiaiaapa. Haamniire B HbOro piiuHy 3 HEBIJIOMOIO
I'YCTUHOKI 1 BU3HauTe 11 00 eM. 3Ba)KTe MipHUN IUIIHAD
paszoM i3 piauHO0O. Macy piiMHM BU3HAUTE SAK PI3HUIIO
MAacC IMOPOIKHBOIO 1 HAITOBHEHOI'O PIAMHOK MipHOI'o IWJIIHAPA.
3a hopMyJIOI I'VCTUHU BU3HAUTE I'VCTUHY PLAMHH.

SHaANUIITH 'YCTUHY P1AMHMA 3a JIOIIOMOTI'0I0 apeoMeTpa (3a
uoro HasBHOCT1). IlopiBHANTE NOKa3u apeoMeTrpa Ta JaHl
poO3paxyHKIB.

3pobimb 6UCHOBOK.

§30. CHJIA 1IPY/HRHOCTI. SAROH I'YRKA

IIig giero cuJ TiJ10 MOsKe 3MIHHUTH CB1M CTAH CIIOKOIO YU
pyxy abo 3asHatu jaedopmanil. Jedopmauisa — ue 3miHa
¢opmu abo 06 emy mina nid dier 3068HiwWHix cun. Ilpuanan
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11 — 3MIIIeHHA YaCTUHOK TLj1a OJHOI BIJIHOCHO 1HIIIOI abo
3MiHa cepeAHBOl BifcTraHl MixkK yacTuHkamu. [ledopmarrii
OyBarTh NPYKHI 1 IJIACTUYHI.

Axmo micas nDpUOUHEHHsA MAll 30BHIMHIX CcHJ
AedopMmanlsa 3HUKAE, TO 11 HA3UBAIOTh NPYHHOK, AKIIO XK
nedopMalisa 3aJIuIIaEThCA — nJaacmuyiHow. B 3anexHocTi
Bl1JlT BEJIMYUHHU JAIHOUYO0]l CUJIM TLIO0 MOXXe INPOABUTH HAK
IIPYKHICTH TaK 1 IJIACTUYHICTA.

3 Npy:KHOK aedopMalll€eld BU BiKe 3ycTpluajimcs IIif
yac BUBYEHHSA KoJMBaHb. CaMe mij A1€0 CHUJIN IIPY>KHOCTI
KOJINBAEThCA KyJabKa (man. 45). 3 maj. 45 BUAHO, 110 KOJH
NpYKUHA PO3TATHYTA, TO CUJIa MPYIKHOCTI HanpsaMJeHa
TaK, 10 IPYKMUHA 3HOBY CTHCKAEThCHA. JKIO INpy:KHUHA
CTHCHEHa, TO CHUJIa MPYKHOCTI HAMAraeThCA PO3TATHYTH
npy:KuHYy. Baaramai, cuia npyKHOCT1 — Ile cuJja, sAKa
BIIHOBJIIOE TOM CTaH TljIa, AKUH OYB 10 Horo aedopmaiii.

BigHoBJIH0OHOU]I CHJIM BUHHUKAIOTHh HE TIJIBKH IIlJ] 4ac
pPO3TAryBaHHA 1 CTUCKAHHSA Tij. BOHM BUHUKAIOTH TAKOXK,
KOJIX TiJla 3rUHAaITh a00 CKpyuyoTh. Po3Tar, ¢cTUCK, 3CVYB,
3rMH, KpYy4YeHHs Tia — ne sudu degopmauyii. Ilpm
nedopmaiiii, AKIO BOHA HEBEJIMKA IOPIBHAHO 3 po3MipaMu
Tla, BUHUKAE CUJIa NPYIKHOCTI, AKa IOBepTae TiIO M0
TOI'O CTaHy, B AKOMY BOHO 0vyJi0 10 aedopmaiiil.

Mu po3rasgHeMO CUJIHU MPYKHOCT1, AK1 BUHUKAIOTH II1]]
yac gecdopmarlill po3rary adbo CTHUCKY.

BUHUKHEHHSA CUJIM NPYKHOCT] NOACHIOETHCA HA OCHOBI
OyaoBu pedyoBMHM. Bel Tina cKiaagamTbCA 3 YACTHHOK:
aToMiB abo MoOJIeKyJ, SK1 B3aeMOIilOTh MixK co0oi0.
Ilpupona 1lel B3aemMojll — eJeKTpoMartHitTHa. ¥
B3aEMO/J1I0 BCTYIAKITh AJApa 1 eJeKTPOHHM aTOMIB, IO
BXOJATH 10 CKJIAJlY PEYOBUHU.

IIpn poarsarysaHHl Tija BiZicTaHb MIiX dYaCTHHKaAMH
301IBbIIVETHCHA, a4 IPU CTUCHEHH]I — 3MeHIyeThesA. JAKINo
B1ICTaH1 MI1X YaCTHHKAaAMM 301J1bIIVIOTHCS, IIepeBaKarmTh
CHJIM IIPUTATaHHA. ¥ BUIAJAKY 3MEeHIIIeHHA BlJcTaHe M1
YaCTUHKaAMM, NepeBa’KaTUMyThb CUIU 8i0UWLMOBXYBAHHA.

106




Tomy mix gac gedopmariil BUHUKAKOThL CHJHX IIPYIKHOCTI
AK1 HaMaramoThCA IMOBEPHYTH TLIO YV IIONEepeJaHIHd CTaH.
Cuna npy:kHOCTI THM Oiablna, 4YuM Oljblla BeJIMUYMHA
necdopmarrii.

IIpoBepemo pocuijx 13 poO3TAryBaHHA IIPYKHUHU.
Poarasaastre man. 69, 1. Cuna npy:xkHOCTL 301abmyeThCS
IMIPOMOPIIIMHO JIO CHJIM THMKIHHA. Y BHUNAJAKY NPVHKHUX
nedopmanii npu 30iJabIIeHH]L MOAYJIA AedhopMyOY0l cuau
(F) npomopuiHO 3pocrae 1 BeaumumHa aedopmamnii (x).
Mixx MozyJieM CUJIM IIPYKHOCTI 1 BeJIMYNHOIO Aedopmailril
X CIIOCTEPIraeThCa NPAMO NPONOPULLHA 3ANeHCHICMD:

F = kx.

np

MoayJib CHJINA IPYKHOCTL NPAMOIIPONOPIIINHUYN BeJIMYUHI
nedopmanii. HanpsaM cuau npy:KHOCTI NPOTHJIEKHUH
nedopmyrouin cuiil. Ile 3akon 6yB BIAKPUTUN aHTJIIUCBKUM
(hisuxkom Pobeprom I'ykom (1635—1703).

KoedimniesT nponopiiiiHoCTi £ Mae€ HA3BY KOPCTKICTH
rTina (opy:kuHuU). BoHa BH3HAUYa€ BeJUYUHY CHJIH
[IPYKHOCT1I sAKa BHHMKAE IPpH 3MIHI po3MiplB TLia HA
OAMHUIO AoBXKUHU. OpguHNner xoperkoeriy Cle 1 H/m.

Koau M KJjazeMo BaHTAa’K HA CTLJI, BiH IIiJ Ai€I0 CUIU
TAMXIHHA THUCHe Ha Hboro. llpm nmbomy a3MimyrwThCA
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Man. 69. Ais cunu npyxHocTi: 1 — nocTynoBe po3TaryBaHHs
NnpyxuHu, 2 — BaHTax Ha ctoni nepebysae y crnokoi

Man. 70. degpopmadis onopu Man. 71. Jegpopmauis niasicy

YACTUHKH, 3 SAKHUX CKJAJaeThCA YacTUHAaA cCToOJia, IO
nOoTUKaEThCeA N0 BaHTaxKy. Crin nedopMmyeTbesi, BAHUKAE
CHUJla NIPYIKHOCTL, HAIpsAAMJIeHAa Bropy, AKa JIOpP1BHIOE CHJIL
THAMKIHHSA, 10 JAl€ Ha BaHTaX. TOMYy BaHTa» Ha CTOJI
nepedbyBae B cnokoi (max. 69, 2). Cuny npy:KHOCTI, AKa Ji€
Ha TL1o 3 OoKy omopu abo miagBIiCY, HaA3UBAIOTH CHJIOKO
peakIiii onopu

I[ToxknaBmiy BaHTAX HAa MifCTaBKy 3 M AKOI I'VMH,
noMmiTumo aedopmairmo rymu (man. 70). Te :x came MoKHaA
cKasaTtu i npo aedopmaniro nigsicy (man. 71).

BaxnuBorw 0co0JIMBICTIO CUJIU NIPYKHOCTI € Te, 1110 BOHA
HamnpaBJjieHa NepHeHIHUKVJIAPHO A0 INOBEepPXH1I CTHKAHHA
TiJI, a KOJH HAeTbCcsa PO Takl Tina, AK AedopmMoBaHi
IIPY>XUHU, CTUCHYTI ab0 pPO3TArHYTI CTEp:KH1, IIHYPH,
HUTKH, TO CHJIA MPYIKHOCT1 HaAmpaBJjieHa B3J/I0OBXK I1XHIX
ocen.

Nledopmanisa — ne 3amina 06'emy abo opmu Tina
I/ II€X0 30BHINTHBOI CHJin. MoayJib CHIIM NIPYHKHOCTI
NPpAMO-NPONOPUIHHMH BeJuuyuHl aedopmanii.
HanpsM cuam npy:KHOCTI npoTujae:kxHuu aedop-
MYHO4iil cHJIi.




npyxXHMMn? 3. Aki Tina Ha3mBaloTh NNacTyHUMN? 4. B yomy
nonsarae 3akoH lyka? 5. LLlo Ttake XOpPCTKICTb NPYXUHWU?
6. HaBeaitb npuknaan pisHnx aedopmadin tina.

I Qb 1. Wo Ttake pedopmauia? 2. HAki Tina HazuvBawTbLCH

?1. AKy cuny Npuknanu ao NPyXuHW, SKWo nig il gieo BoHa
BuaoBxunacb Ha 14 cm? XopcCTKiCTb nNpyxuHu — 3 H/cm.
2. [NpyxuHay KynbKoBi py4ui Mae k = 3 H/cM. 3 SKOK CUNoIo
KyfbKa TUCHE Ha nanip, SKWo 3MileHHs npyxuHu 0,2 cm?
3. lNpyxuHa pecopu asBToM0obINSA Mae XOpCTKICTb 24 H/MM.
Hflka cuna noaisna Ha Koneco, SKWo pecopa aedpopmMysanach
Ha 1, 2 cMm?

y31. lIPYAUHHI IUWHAMOMETPH

¥ OLIBIIOCTI BUNAAKIB BUMIPIOBAHHSA CUJI I'PYHTYETHCA
Ha 3acrocyBaHHlI 3akoHy I'vka. Jliasa BuUMipHOBaHHSA
BHKOPHCTOBVIOTHL aumHamMoMeTp. OCHOBHOIH YaCTHHOIO
AUHAMOMeTpAa € npy:xKuHa. Marepiay npyXUHHU BILJINBAE HA
11 KOPCTKICTHL. 3ajJIe’KHO BlJ NOhOro JAHMHAMOMETPH
MATUMVTh P13HY YUYTJIUBICTD.

Ha man. 72 Bn 6aunTe 1eMOHCTPALIMHUN TUHAMOMETD
Ta OCHOBHI1 JleTaJjil II[e OJHOI0 THUIIYy AUHaAMOMeTpa —
TpybduyaToro.

ad

TR T T
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Man. 72. AunHaMoMeTpu:
a — AgeMoHcTpauinHni, 6 — tpybyactTui (bynosa)

Ilnsa Kpanioro o3HamomJieHHsA 3 OyZI0BOIO Ta pobOTOO
IMHAMOMETPIB BUKOHaNTe jJabopaTopHy pobory N 8.

NOCJINKEHHSA IIPYKHUX BJIACTUBOCTEMU TI1J1
JlaboparopHa pooora Ne 8

Mema: pocaiguTA TMNPYKH1I BJIAACTUBOCTLI TiJ,
CKOHCTPVIOBATH JUHAMOMETD.

IIpunadu i mamepianru: pnaamomerp 6e3 mkanu abo
AUHAMOMETD, V¥ AKOro IMIKajia 3aKPUTA YHUCTOK CMYXKKOIO
nanepy; Habip TarapuniB macow mo 102 r; mraTus; Habip
neTajiei 11 KOHCTPYIOBaHHA AUHaAMoMeTpa (mau. 73).

1. IligBichTe Ha IMITATHUBI AUHAMOMETpP i3 3aKPHUTOIO
mKanaow (man. 74).

2. IlpuiimiTs 10 yBaru, 1o cuJia TSXKiHHA, AKAa Ji€ Ha
Tis0 macoro 102 r, npubaunsso nponopuinaa cuii 8 1 H.

Xia podoru
IligBimyuTe 10 AuHAMOMeTpa BaxXKu macor nmo 102 ri
BifiMiuaiTe NpoTH NoKaKkunka auanamomerpa 1 H, 2 H, 3
HirT. x.

Man. 73. lNpunagun o naboparopHoi pobotu Ne8




Man. 74. [ paayroBaHHA AMHaAMOMETPaA

Y diznurux KabiHerax € BaXKu macoro mo 100 r, ix
norpibHo nepepobutTu Ha BaxXKH wmacow B 102 r,
NPUKPINUBIIM 0 HUX ILJIACTUHKM abo ApoTAHI Kijabis
Macoo 1o 2 r.

3. 3a JOIMOMOI'0I0 JIIHIMKHM HAHeCiTh HAa MIKAJY NOALJIKHA
yepes 0,1 H.

4. 3pobiTh BUCHOBKH.

HochaiaKeHHS JOBEJO0, 0 NPHHIMII il NPYHKHUX
nuHaAaMoMeTpiB Oas3yerbca Ha 3akoHi I'yka.
BenuuyuHAa CHJIM BHM3HAYAETHCH 34 BEJIUMYHHOI
nedopmaiili nNpy:KHOro Tijia, SsKe € OCHOBHHM
eJIeMeHTOM JMHAMOMEeTpaA.

Q-;, 1. Oxapakrtepu3yinte  HaWNpoOCTIiWMA AUHAMOMETP.
2. AKnii npuHUMN Ail AMHAMOMETPIB, OCHOBHUM €NeMEHTOM
AKUX € npyxHe Tino? 3. Hka noxmubka aunHamomeTpa,
CKOHCTPYMOBAHOIro Bamn?

? 1. Y moxHa NPU KOHCTPYIOBaHHI AMHAMOMETPAa BUKOPUCTATH
MIOHY NPyXwuHy? 2. 3anponoHynWTe BNACHY KOHCTPYKLUIKO
aAnHamomMmeTpa.

§32. 'TPA®IYHE sOBPAKEHHA CHUJI

TepMmiH «cua» BaM 3HAMOMHUM 3 JUTUHCTBA, a IIOHATTSHA
«CHAJIa» BM BUBUYAJIUM B KypCl IPUPOJO3HABCTBA Ta B KypcCl
¢bisukHu, B TOMYy UYHCJl 1 B monepeiaHix naparpadax. ¥
nonepeaHix naparpadax MH PO3TJAfaly 3B A30K I[HOIO
IIOHATTA 3 IOHATTAM «B3aEMOJAlA TiJI» 1 NPUHUILIM 10
BHCHOBKY, III0 CHJIa He BMHHMKae cama 1o cobli, BOHaA €
Miporo B3aemoxii Tia. Cunm, 3 AKMMHU Tija JiIOTh OJHEe Ha
Apyre, piBHI1 3a BEJIMYUHOK, IPOTHUJIEKH] 3a HAIPAMKOM 1
NPUKJIAJeHl 10 pi3HUX TLJI.

YABUMO, III0 BOAIM OJHOro 3 aBTOMOOLJIIB 3MVIIEeHHUHA
obirHaTu 1HmMMUMA aBTOMOOLIB. [l bOro BiH NpUMYVIIIVE
JIBUI'VH CBOI'O aBTOMOOLJIA NpamnoBaTH 1HTeHCUBHIIIE AJs
301/IbIIIEHHSA IMBUAKOCTL PYyXY. SOLIBINIUBIINA MIBUAKICTS 1
3MIHUMBIIIM HAIPAM PYXVY, BlH 3A1HUCHIOE 00OriH (man. 75).
Bu cnoocrepiranmu, sk BiTep, AlI0OYM 3 CHJIOD Ha Jepesa,
BUKJHUKaB 1X aedopmanio. AbGo AK Boaiud aBTOMOOLIA,
MIOMITHMBIIM IepelmKoAy, HATUCHYB Ha rajabMa,
aBTOMOO1JIL 3MIHMB CBOI IIBHUIAKICTE. 3 HaBeJIeHUX
NpUKJIaAiB poOMMO BHCHOBOK, IIIO CHJIA NPOABJSE cebe
yepes Ai10. 3aBiKAM, KOJHU 3MIHIOETHCS CTaH TLiaa (pyXxy uu
CIIOKO0I0), Ha HLOI'O J1€ cUJjaA.

IIpoBenemo nochaijg 3 OPYKHOKW ILIACTHHKOK, HA AKINA
3po0JieH1 OTBOPH JIJIA 3aKpiIlIeHHA JUHaAMoMeTpa. 3 Maa. 77
BHUJIHO, I110 YV BC1X BUIIA/IKAX BeJIMYUHA CUJIM OJJTHAKOBA, IIPOTe

Man. 75. O6riH asTomMo0ins Man. 76. 3o06paxeHHs
BEeKTopa cusin
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Man. 77. 3anexHicte BennynHun gegopmadil Big HanpsaMky 4ii cuim
Ta TOYKU i1 NpuKnanaHHs

HanpsaM 1 TOYKa NpUKJIagaHasa — pisHi. Hepes Te 11 CUIH
Ha cTepKeHb pi3Ha. MoxxHa 3pobUTH BUCHOBOK, 1110 pe3yJbTaT
A1l CUJIM 3aJIeKUTh He TLIbKH BlJ 11 YMCJIOBOI'O 3HAYEHHA,
a iBig HanpaMmy aii Ta Touku npukaagagaa. Orxe, cuia
BEeKTOpPHA BeJINUMHA, AKa € M1POK B3aEMO/I11 TLJI.

[TozHauaoTh cUIy cuMBOJIOM F (ed). UucsioBe 3HaUeHHA
CHUJIM HA3MBAIOTh MOJVJeM 1 no3dHadyamoTb cuMBoJioM F Oe3
cTplaxku. YwucisioBe 3HaYeHHsA CHJIM BUMIPIOIOTHL 3a
nomnomMmoroi auHamomerpa (ma.an. 77). ¥ Cl oquHUIIEI0 CHUIH
€ onuH Huiomox (1 H). Lle cuna, aka 3a 1 ¢ 3MiHI0OE
weudxkicmv miaa macow Ixkez na 1 m/c. € KparHi i
YACTUHHI1 OAMHUII CUJIU — KiNoHBIOTOH (KH), MiniHBIOTOH
(mH) ra 1H.

Ha ManmoHKRY cuay 300paskyioTh BeKTOpoM (man. 76).
JloBXMHA BeKTOpa y NIeBHOMY wMaciiTabl MHDOBUHHA
Bignosigaru moxayao cuau. Hexan macmrad 1 H = 1 cm.
Toni erpliiouka JOBKHMUHOK o ¢M Biagnosigae cuai 5 H Tomro
(man. 76). Hanpsm cTpiJIKM IIOBHMHEH BianoBizaTH
HANIPAMKY /11 CHJIM, a IOYaTOK CTPLIKH — TOYILl
NpUKJagaHaa cunu (man. 77).

Cua — BeKTOpHA BeJIMUMHA, AKA € MIPO B3a€EMO/II1
tia. Cuina nposasiase cebe yepe3 aiw. OquHUIICHO
cuiu y Cl € aproron (H). Cnan xapakTepu3yroThes
HANPSAMOM, BeJIHYHHOK 1 TOYKOK NPUKJIATAHHIA.
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Man. 79. Qis cun B ogHOMY
HarnpsiMKy

Qb 1. LLlo Take cuna? 2. Aka oauHuusa cunm y Cl? 3. Hki Bu
3HAETEe YaCTUHHI | KpaTHI oanHuul cunu? 4. Cuna — BEKTOpHa
sBenunyuHa. Lo ue o3Havyae? 5. 3a man. 76 Bu3Hayte moayni
cun F,, Fa, F,? 6. Ha ropusoHTanbHiii nigcrasui
3HaxoauTbeHa N'aTb Tin: nautka wokonaany (100 r); nayka
macna (200 r); kopobka uykepok (500 r); nayka coni (1 kr).
Beaxawuyu, WO cuna TaXIHHA, 9ka aie Ha 1ino macow 100 T,
npubnuaHo pisHa cuni B8 1 H, cxemartmuyHo 306pasiteh Ui Tina
(aHanoriyHo no !51 Ha mMasn. 76). Bkaxite Hanpsam i moaynb
cunmn TaxiHHA. MacwTtab: 1H = 1 cm. 7. Bkaxite HanpsaMmu ta
Moay i NpuKnaaeHnx Ao Bidka cun (man. 78).

Y1 MOXHa 0o Tina npuknacTtu cuny Tak, wob peasynsrar ii aji
NOPIBHIOBAB HYO?

§33. IOTJABAHHSA CUJL. PIBHOIOINHA

Y npupojal ay:xe 4acTo Ha Tija0 JA1I0Th He OJIHA, a IeKLIbKa
CHL.JI.

IIpoBegemo Takui gocain. BisebmeMo OpyCcoK 3 BiIOMOIO
Macow, HanpukJaaja, 1 Kr. 3a JOoNOMOrow JIMHAMOMETpAa
nodauummMo, 10 cHJa THAXKIHHA, AKa aie Ha Hboro 10 H
(man. 79 0).

IligBicuMo mem e BAHTAXK JO0 ABOX JAMHAMOMETpPIB
(maJj. 79 a). Ilobaunmo, 1110 KOKeH 13 HuX noxaxke o H.
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Man. 80. epopmauwns Man. 81. legpopmauisi cunamm
nia aiero cum 3 H NPOTUNEXHOI0 HarpPsMKy

Omoce, cuau, axi 0ilvoms HA MiJO0 6 0OHOMY HANPAMKY,
dodarmubcea.

3aKkpinuMO BepTHUKAJBHO NPVKHY ILJIACTUHKY 1 3a
ponoMorow auHamomerpa aedhopmyemo 11 (mana. 80).
BuaxHo, mo amHaMoMeTp IOKa3ye 3HauyeHHA cuau 3 H.
IIpukpinumMo 10 miel X NJACTUHKHM V TIH Ke TOYIll JBAa
auHaAMoMeTpHu. Byznemo AiATHM Ha NJIACTHHKY 3 PI3HUMHU
CHJIAMM V IIPOTHJIEKHUX Hanpsamkax (man. 81). Buaso,
110 V BUNAJAKY Jil HA IJIACTUHKY JBOX CHJI, IPOTHUJIEKHO
cnpaMOBaHUX 3 BeauuusHow F, = 5 H, a F, = 8 H,
nedopmMmariia Oyae TaKom K, AK 1 mijg gier cunu 3 H.

Cunu, mo AiOTH HA TIiJIO B3JIO0BXK OJHIel nmpaMoOl y
IIPOTUJIEIKHUX HANIPAMKAaX, BUKJIUKAIOTh TAKY 3K Ji10, AK i
cuJja, piBHa pisHuNi nux cuia (max. 81). Cuan, mo Ai0TH
Ha TiJIO B OMHAKOBOMY HANPAMKY, CIPUYMHIOIOTH TAKY K
nio, AK 1 cuna, 110 JOpiBHIOE cyMi ux cuJi (man. 79).

TakuMm yMHOM, IIPH AOJAaBaHHI ABOX CHJI, IO AIIOTH B
ONHOMY HANPAMKY VY3J0BX OJHIEl NpAMOl, MOAVJl 1X
nopatorecsa: F = F, + F, (maxn. 82, a), a npu ail cua y
IMIPOTHUJICKHUX HANpSAMKax MOAVJI IX BigHIMawThcA: F =
F,— F,(maxa.82, 0).

Cuna, sKka BUKJHMKAE TAKy K 110, AK 1 JIeKLJIbKa CHJI
pasoMm, Ha3uBaeThCA piBHOAINHOKW. Cuia F € piBHOAINHOO
cua F, ra F,.
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Man. 82. Cxema gonaBaHHs cun, WO OIKOTb Y340BX OAHIET NPSMOI

SAKI110 Ha T1J10 A1}0TH Bl OHAKOBI CHJIM V IIPOTHJIEKHUX
HanpsaMKax, TO BOHH MOXKYTh BUKJIMKATH aedopmallio Tiia,
aJjie He 3MOKYTh CIIPUUYMHUTH Moro pyx. Ha Tino moxke gistu
1 OlabIIIEe YMCJIO CHJI, aJle AKINO PIBHOAIMHA CHUJI, 110 JA1IOTh
Ha TLJI0 B OTHOMY HaIIPAMKY, JOP1BHIOE PIBHOAINHIN CHJI,
10 AlI0OTh HA TLJIO B IPOTHJIEKHOMY HANPAMKY, TO TLIO0
pyxaTuch He Oyze. Takuil cTaH HA3UBAETHCA PIBHOBAYKHUM.

PiBHOBara cua HacTymae ToAi, KOJH CYMH BCiX CHJI, 1110
N1I0TH Ha TLJIO B3JI0BXK OJHIEI NpsAMOl YV HPOTHUJIEKHUX
HanpAMKax, OJHaKOBI.

SOBHIIMMHBOK O3HAKOI PIBHOBAru CHJI € Te, IO TLIO
3HAXOJIUTHCA YV CTaHl CIIOKO0I0 ab0o pyXxaeThcs 3 NOCTIMHOIO
IMIBUJAKICTIO.

IIpukanad. [IBi KomMaHAM Y4YHIB 3Marajuch y IepeTsd-
ryBaHHI KaHATy. 3a OJUH KiHelb KaHATA TATHYJHU I AThH
V4HIiB, AKi po3suBaym 3ycuwia 220 H, 190 H, 250 H, 200 H,
1 180 H. ¥V nporunexXHy CTOPOHY TATHYJIM YOTHUPHU VUHI,
mo posBuBaau sycuuasa 250 H, 240 H, 260 H, 270 H.

fAka komaHa nepemorJia i yomy?

Poszé'azanns

PisroaliHa cuya nepiiol KoMaH/Iu

F,=220+ 190 + 250 + 200 + 180 = 1040 (H).

Pisuogiitaa cuia apyrol komauau F, = 250 + 240 + 260 +
270=1020 (H).

OT:ke, nepemMorJia rnepia KoMaHaa ocKinbKu F, 6labima
F,. ManioHOK 10 3ajla4yi BUKOHAWTe CAMOCTIHNHO.
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Cuna, sKa BHKJIMKAE TAKy K Ji0, 9K 1 JeKiJabKa
CHJI pa30M, HA3MBAETHCHA PIBHOAIHMHOK I[HX CHUL
Arxmo cuiam aiTh Y3A0BK OJHIElI npamMol B
OHOMY HAINIPAMKY, TO 1X PIBHOAINHA 3a MOJAYJIeM
piBHA cyMmi cuJii. Koy ¢HJIum Xir0Th 10 OHIN IpAMIN
y NPOTHJIEKHHUX HANPAMKAaX, TO piBHOAIHHA 3a
MOJIyJIeM JOPIBHIOE PI3HHUI( YHMCJIOBHX 3HAYE€Hb
CHJI 1 HanpagJieHa y 01K 01ab1101 CHJIH.

"E) 1. LLlo Take piBHOAINMHA KiNbKOX cun? 2. Ak noaalThbes
Cunun, WO AiInTek: a) y300BX OAHIEI NPAMOI B OAHOMY
HanpsaMky; 6) Konu HaNPAMKU CUN NPOTUNEXHI?

? 1. 9xoio 6yae pisHogiitHa aBox cun 15 Hi 17 H, wo AjiloTs
B30OBX OAHIEl NPAMOI Y OAHOMY HanpsaMmky? 2. Bu3Haute
BE/INYUHY PIBHOAINHOT ABOX NPOTUNEXHO HaNpasneHUxX Cun
540 Hi 380 H. 3. Ha cTiHi BUCUTb KapTuUHa. AKi cunn AiloTh Ha
Hel Ta YoMy piBHa IX piBHoAIMHA? 4. HOTUPU CUNU BENUYUHOIO
15 H aitloTe B 0AHOMY HANpPAMKY NO OAHIK NPAMINA, a N'AaTb CUN
BENMYUHOIKO No 3 H B3A0BX LIET X NPAMOI — Y NPOTUNEXHOMY.
fka piBHogiMHa uux cun? 5. JliogpuHa Hece BIAPO BOAMU
macol 10 kr. 9ky cuny oo Bigpa BoHa npuknagae? Yomy
NOPIBHIOE PIBHOAIMHA CUN, SKI NpUuKnaneHi ao sigpa?

lNpurapnante Bawnky npo wyky, nebens i paka. Po3msaHeTte

mas. 83 | NOACHITb, YOMY AOPIBHIOE PIBHOAIMHA BCIX CUN HA
BI3.

Man. 83. HYomy Bi3 i «HWHI Tam»?

Sod. CHJIA THMAITHHA

Busuyarouu 3aKOHHU pyXYy ILIaHET, HIMEIbKUHN aCTPOHOM
Iorans Kensep BuCJI0BUB MIPpKYBaHHA IIPO ICHYBaHHSA
BcecBITHBOrO Ts:KiHHA (1609 p.). IloaidHi mipkyBaHHSA Oyan
BHUCJIOBJIeH1 1 (ppaHny3pkuM matematTukom II. @epma.
Anrnincskun @isuk P. I'yvK HamaraBcsa BU3HAYUTH CUJY
TAMIHHSA 1 JOCJI1JUTH, AK BOHA 3aJIeKUThH B1Jl B1JICTaH]1 M1:K
rinamu. Ilpore sume y 1684—1686 pp. HeroToH 3Mmir
chopMyIr0BATH 3aKOH BCECBITHLOI'O TsAKIHHA. Ha ocHOBI
I[bOI'0 3aKOHY B1H BCTAHOBHUB, 1110 YUCJIOBE 3HAYEHHA CUJIHU
3eMHOro THAMKIHHA F,, AKa Jl€e HaA TiJIO0 MAacow m,
BHUpa>KaeThbca (POPMYJIOIO:

F=gm.

KoediniearT nponopuiiiHocti g (#ioro Ha3MBaKOTh
IIPHUCKOPEHHAM BLIBHOI'O HaJAlHHA) NPHUOJMU3HO JOP1BHIOE
9,8 H/kr (¢ =~ 9,8 H/kr). Lleit koedinieHT 4YucCeJbHO
piBHUI cUJIl, 3 AKOIO rpaBiTaniiiHe noJje 3eMJl i€ Ha Tijao
Macor 1 Kr, sKe 3HaX0AUThCA Ha 11 MOBEpXHI.

OcCKiIBbKHM 3aKOH BCECBITHHOIO
TAMXKIHHSA CTOCYETHCSA BC1X T1J1, TO
MOro MOJXKHa 3acTocyBaTH JAJdA
BU3HAYEHHSA CHUJIM TAMKIHHA BCIX
naader CoHsuyHOl cucremu. lle
0O3Hauyae, 1110 CUJla TAMKIHHA HA
BC1X riaHeTax Oyae mponopiiinHa
maci tija. KoedinieHT mponopiri-
Man. 84. 3anexHictb MXX  HOCT1 OyJe PpI3HUM JIJdA PI3HHUX
Mﬁﬂﬂ"?f CU/IOI0 TAXIHHAI HA 11 aHeT. 3aJIeKHICTHh MiK Macoo
SN HIRANGC TR i CUI0I0 THAXKIHHA NOKa3aHa Ha
1 — Ha IOnitepi; 2 — Ha

Semni: 3 — wa Mapoi man. 84. 3 maynwHKa BUJ(HO, IO
cepen nianeT CoHAYHOL CUCTEMHU
cuja TsKIHHA Haublakma Ha HOmnirepl, a HauMeHIIIa — Ha
Micsani. Tak, g sa Micani pisae 1,62 H/kr, va Mapci —
3,93 H/kr, na Benepi — 8,87 H/kr, sa 3emni — 9,80

H/kr, a sa FOmirepi 23,31 H/kr.
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AK npuknaa poa3rasgsHeMo, 3 SAKOH CHJ0I 0yae
IIPUTATYBATUCH (AKAa cUJja TAMXKIHHEA) Tiino Mmacoro 20 Kr 10
3emui, Mapca i FOmirepa.

OrpuMaeMo BIANOBIAHO:

F,=9,80H/kr- 20 xr =196,0 H;

F,_=3,93H/kr 20 xr= 78,6 H;

F, = 23,31 H/kr - 20 kr = 466,2 H.

TaxkuMm ynHOM, CHJIA NPUTATaHHA TLI A0 3eMJyl y 2,9
pasu 6iabima, HixK g0 Mapca, 1 v 2,4 pa3u MeHIa, H1K 110
Omnirepa. Crasia TAXKIHHA € He 0/lHAKOBA Ha BCIU MOBEPXHI
miaaneTu. Tak, Ha 3eMJl y HeHTpaJabHINM €BpoI1l BOHA piBHA
9,81 H/kr, 9,78 H/kr Ha exkBartopi 1 9,83 H/Kr Ha
[IoJircax.

Cuna rTaxiHHEHA i€ Ha KoXHe Tijdo. Yuciaose
3HAYEHHS CHJM 3eMHOI0 TSKIHHA NPONOpILIHHE
Macl Tija, Ha sAKe BOHa aie: F,= gm, ne g —
Koe(dIi€eHT NPOoNnoOpPIIHHOCTI.

Q} 1. Wo Take cuna TaxiHHA? 2. Bia 4oro 3anexwuTb

KoedIiUuiEHT NPONOPUIAHOCTI § MDK CUNOK TAXIHHA | Macow?
3. Y1 ogHakoBa cuna TAXIHHA Ha pPi3HMX nnaHeTax? 4. Yu
3MIHUTBCS Maca Tina nicns il nepeHeceHHs Ha KOnitep?

? 1. ExkinipyBaHHA acTPOHAaBTIB, SKi 3[4IMCHIOBANIN KOCMIYHY
noaopox Ha Micsiub, mano macy 84 kr. LLlo noka3zas 6w auHa-
MOMETP, KONn 6 BOHU BU3HA4YaNnn CUy NPUTSraHH| ekinipyBaHHs
Ha 3emni | Ha Micsaui? 2. BuaHaute cuny rpasiTauinHoro
npuTsaraHHa go 3emni noanHn macor 80 kr Ha ekBaTopi, Ha
EBPONENCLKOMY KOHTUHEHTI | Ha nonoci. 3. Y1 3MIHIOETLCS
Maca KOCMOHaBTa, KON BiH NPUNITAE Ha iHWY nnaHeTy?

§35. BAI'A TIJIA. HEBATOMICTD

3 rnonepeHbOro nmaparpada Bu 3HaeTe, 110 KO He TLI0
[IPUTATVETHCA N0 3eMJIi 13 CUJI010, AKa NponopuiinHa Moro
maci. IlppunHO NpUTAraHHA € HAABHICTH HABKOJIO SeMJIi
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(Ta 1 1HIMKUX HebOeCcHUX Tij) rpasBiTAllMHOrO noJs (moJjs
TAXKIHHEA). BuMipsaTn 1o cujay MOXKHa 3a JOIOMOI'OK
nuHamoMerpa. Cujaa 3eMHOro TaXiHHA 300paKyeThbes
BEKTOPOM, AKMM HANpaBJIEHUH A0 11 IeHTpaAa.

[ToraTTA Baru Tisia moB g3aHe i3 CUJIOIO NIPYIKHOCTI, 1110
BHHUKAE II1J] 4ac B3aeMo[l11 Tijga 3 onoporw abdbo mijgBicoM.
Baza — cuana, 3 AKOW BHACNIOOK 2pas8imauiilH020
npumsA2aHHA miso po3maszye eepmukaivbHuil nidsic abo
MUCHEe HA 20pU30HMAJLbHY ONOpPY.

3 man. 856 a BHJHO, IO Bara Tijga IpUKJaJeHa 10
npy:KuHU. Bara i cuia TAayKIHHA NPUKJIAIeH] 10 pi3HUX TiJ,
HANPAMOK CHJIM Barv 1 CUJIM TAXKIHHSA OJJTHAKOBUIA.

Bara rtina 3aneXuTh BiJi HOro MexaHIYHOI'o CTaHY.
sIkmo Tino mepebyBae y CHOKOKI BIITHOCHO ONOPH 4YH
nmiasicy, abo pyxaerbcsi pl1BHOMIPDHO 1 NPAMOJIIHIMHO, Ta
Bara 3a 4YMCJIOBUM 3HAUYEeHHSAM 1 HanpsaMoM 30lraeTnbcs 13
CUJIOKO THXKIHHA. ¥ IIbOMY BUMNAJMKY YMUCJIOBE 3HAYEHHHA
Baru tija P po3paxoByioTs 3rifiHo hopmyin:

P = mg.

Cua TsoxiHHSA 3aBXK/AU 1€ HA TLJI0, a4 Bara /i€ Ha masic abo
Ha onopy. Tomy /11 BUBHAYEHHSA Bard Tijla BAKOPUCTOBYIOTH
NPYXUHHUN auHamomeTp (maa. 85, 6) abo crnenianabHi
NpyKUHHI Tepe3un (man. 86, a).

3 Oawakosi BanTaxi
£\ Ha pi3HnXx BucoTax
\\\ PO3TAryoT
'AHHEIMOMETP
He 0AHaKkoBoO

Man. 85. Bara Tina (a), 3anexHicTs Barv i CUn TSXIHHS
Bi BUCOTU Ha/L nosepxHer 3emni(6)




OckiynbKM cHUJaa THAMXKIHHA 3aJeKUTh BiJl HMIHUPOTH
MiCII€BOCT1 Ta BUCOTH HAJl MOBEPXHE 3eMJil, TO 1 Bara TiJj
pi3HAa Ha NoJrcax 1 eKBaTopl, 0114 NiAHIKKA ropH Ta Ha 11
BepuiuHi (man. 85, 6).

Takum uMHOM, V rpaBiTaliiHOMY I10JI1 BeJIMYUHA MacH
Tija 3aJuIIaceTbCsad HEe3MIHHOIO. SMIHIOETHCHA HMOro Bara,
sdAKa pil3dHa Ha pPI3HHUX ILJIaHeTax 1 HaBiTh HA OJHIN IIaHeT]
3aJIeKUTh BiJl MiCcle3HAXO[KeHHsA Tija. 3 MNOHATTAM
«Bara» TiCHO IOB A3aHe iHINIEe MOHATTA — «HEBAroMicThb».
Ile moHATTA JOAM NOYaAJH BXKHUBATHU OCOOJMBO YACTO VY
3B A3KY 3 KOCMiYHUMH MOJLOTAMH.

Ille pa3 3ragaiiMo O3HAYEHHs Barm i1 cupodbyemo gatu
BIZINIOBI/Ib HA 3alMTAHHA: a AKa Bara y Tijia, 0 BLIBHO
nagae? Hanpuknan, v abayka, sKe majac 3 riiIkM Ha 3eMJI10.

Tino, mo BLIBHO n1asia€e, nepedyBae y cTaHl HEBAroMocCTi.
CHapsa, JOIIOKHU BiH V IIOJIBOTI, TAKOMK nepedyBae y craHi
HeBaromocTti. Hexan BucTplauiam ABl rapMaTé, NIPUUYOMY
ofHa 3 rapmatr pgajgerkobinna. CHapsazn sSKol rapMmaru
nepedbyBaTuMe y HEBaroMocTi JOBINIHH 4Yac? 3BHYaMHO,
naJIeKo01MHO1, OCKLJIBKHY B1H JOBIIIE BLJIBHO IIaJaTUMe.

IloguBumocsa Ha maa. 86, 6. Ha Hbomy 300paskeHo, K 3
OJIHI€l TOYKHU HA 3eMJIl moYyaJiyi pyXaTUcs TPH Tija.

TinaMm HagaHO MIBUAKOCTL B OJHAKOBOMY HAIIPAMKY.
Pyxawuucs 3a 1Heplni€ewo, BOHH B TOM Ke dyac OYAVTH

Man. 86. Cuna taxiHHa T1a ii Nnposisu

INPUTATYBATUCA 10 3eMJl — mnajgaTu Ha 3emJuro. Tino (1) 3
HAMMEHIIIOK MIBUAKICTIO BIajle IMBUAIINE, 3 HAUOLIBIIIOK
(3) — obOaerurr 3emJarw. Bel Tina nmig gac pyxy
nepedyBawTh V CTaHlI HEBAroOMOCT1, BOHM He THUCHVTH Ha
OIIOPY 1 He PO3TArVIOThH I1JBIC.

AHnasioriusa curyaliis crocrepiracTbcsa i v KoCMiuHOIo
Kopabas. PizEunsA JuIe B TOMY, II[0 BIH PO3TraHAETHCH
HACTLJIBKHM INBUJAKO, 0 00JiTae 3eMJyi0 JIeKilbKa pasis.
Ilokn BiH JsiTae, To BCli npeameTn Ha ODopTy Kopabusa, AK 1
BiH caMm, nepedbyBawTh y CTaHl HeBaromoctTi. ¥ cTasi
HeBaroMocTi T1J10 He Ma€ Baru, TOMy BOHO MOKe IPUNHATH
OyVab-AKy opleHTanioo y npocrtopli. Takum UYHMHOM,
BTpadyaeThbCsa MNOHATTA BepxX 1 HM3, piAMHA IepecTac
BUJIMUBATHUCA 13 mocyauHU Ta 1H. Illpu npomy caig maru Ha
yBas3l, 1110 KOCMIYHUM Kopabesib OIPOJOBIKYE 3HAXOAUTUCH
y IpaBlTAIlIMHOMY IIOJI1 1 CHJIA THAXKIHHSA Ha HBOro Jle€,
VTPUMYIOUM Ha 3aMKHY T opbiri (man. 86, 8).

Barow  Ha3uBawTh CHIY, 3 SHAKOW Yy
rpaBiTagiiHOMY mnoJgi Tijo Oyae THCHYTH Ha
rOpM30HTAJBHY Onopy ato po3TaryBaTH IijaBicC.
Cran, y skomy nepedysa€e BiJIBHO majgarwdye Tijo,
HAa3MBAEThCA HeBaromicrtio. I'paBitainiiiHe moJe
i€ Ha TLJIO ¥ Oy/Ab-AKOMY CTaHl.

Q'.) 1. WLo Ttake Bara? 2. 9k moxHa Bu3Hayuntu Bary? 3. Y
AKOMY BUNaaky eara tina byae pieHa Hynw? 4. Yu gie cuna
TSKIHHS Ha TiNO Yy CTaHi HeBaromocTi?

?1. Yomy HiXTO He opraHi3oBye «bi3Hec», Kynyio4m ToBapu B
eKBaTopianbHUX KpaiHax, Ae BOHW neriwi, Ta Nnpoaanym ix y
NIBHIYHUX, A€ BOHM Baxu4i? 2. Y ¢paHTacTnyHin nosicTi XK. BepHa
«['lopopox Ha Micsiub» pO3NOBIAAETHLCH, WO N0AM MaHaPYyBaIv
Ha Micsaub BCcepeawvHi aapa, Ske BUCTpInuNa NoTyXXHa rapmara.
i yac NnoaopoXi Ha AINaHUI aoporun, ae nputaradHa Micsus
3PIBHANOCS i3 NPUTAraHHaAM 3emni, BCi NpeaMeTn BTpaTuiu
Bary. ZJloBeaiTh, WO ABULLE BTPATKU Barn noBuHHe 6yt He B
O HI TOYLi, a NPOTAroM BCIiEi Nnoaopoxi. 3. Hka Bara byne y




Man. 87. [leMoHCTpyBaHHsi HEBaroMocTi Tina

noanHn macorw 60 kr Ha nnaHetax 3emns i Mapc?
4. MNMpuaymante eKCnepuMeHT, 3a A0NOMOroK SKOro MoXxHa
dyno 6 poeectu, WO Macu Byab-AKOro npeagmera Ha 3emni |
Mapci ogHakosil.

1.* Cknanitb yCTaHOBKY 32 mMas. 87 Ta cnocrepiramre craH
HeBaroMocTi Tina. Mix rupamu 1, 2 3aknagite CMYXKY
nanepy i BiNbHUA 1i KiIHEUb 3aTUCHITL Yy nanui wrartuaey. Npu
NOBINbHOMY OMYCKaHHI MMP CMYXKa HaTAryeTbCs | PBEThLCS.
3aMiHMBLLUM NOPBaHY CMYXKY LINIOK, NYCTiTh BAHTAX Bi/IbHO
napatn. CMyxka BUCNU3HE, He NopBeTbCs. Homy?

§36. CUJIA TEPTI.
ROEDPILUICHT TEPTHA ROBSAHHA

Koaun moamHa, cToAYM Ha pPIBHIM 3€MHIN IIOBEepXHI,
BUPpIIIIMJIA PYyXaTUCcsd, TO IIPUA BIJCYTHOCTL IEepemKoj Iie
gniicauT Jerko. Kosau K BOHA CTOITH Ha pPiBHOMY
rJ1aJIKOMY JIBOZY, TO I[IO /1110 peajii3yBaTH BITHOCHO BaXKKO.
Yomy? IlopuBuMOCH Ha MOBEPXHIO TLjIa il MiKPOCKOIIOM.
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Man. 88. MeraneBa noBepxHs Man. 89. BumiproBaHHsi cniu
nin MikpoOCKonom TePTH CrOKOIO | CUNN TepTs
KOB3aHHS
HagiTer Ha piBHIN MeTaJieBiM NOBepxHI nmobauyumo Hararo
HepiBHOCcTel (max. 88). Ha BecaKiil nmoBepxHi € 0inbIi un
MeHIi HepiBHocTi. Ilig vac pyxy oaHOro Tija 1o noBepxHi
1HIIIOIO HEPIBHOCTI 3a4iNarTh OJIHA OHY 1 IIepelIKOAKaITh
pyxoBi Tina. Koam ctukamoTbcs nodpe BignoJiiposaHi
[IOBEPXH1, TO PYXOB1 TLja IepelIKOAKAaI0 NPUTATAaHHA M1XK
MOJIeKVJIaMHU CTUYHUX TLI. B 000X BUnagKax ale cuja TepTs.
BizeMeMo sepeB sHu# (MaTepias Moxxe O0yTH i iHIMIMUM)
OpyCOK 1 moOKJaaeMO MOro Ha IOPU30HTAJBHY ILIUTY.
IIpukpinumo go Opycka aumHamMoMeTp 1 OyaemMo pyxaTu
OpyCOK, NpUKJaBIIU AeAKYy cuay. Lo cuny BumMipsaeMo
AUHAMOMETPOM. 301ABLIIVIOYHM CHUJIY TATI'M, MU BiAMITHMO
picT nokasiB gJuHamMomerpa 10 nesBHol mexxi. Koau cuia
TATU JOCATHE JeAKOro MAaKCUMAaJILHOI'O 3HAYeHH A, OPYCOK
[IOYHe pyXaTucsa, a MoKasu JUHaAMO MeTpa 3MeHIIaThCH.
Ilokn Opycox He pyxaBcsa, a cuna Ttaru (F) icHysaia,
3HAYMUTH ICHYBaJa 1 NPOTHJIEKHO HamnpasJjeHa cuiaa. Il
CHJIy HA3UBAIOTh CUJIOK TepTsA cnokoo (F,,). Ila cuia He
MOKe INepeBUIYBATHU IeBHY BeJIUWYHUHY, AKYV HaA3UBAKTh
MaKCHUMAaJIbHOIO CHJIOK TepTs CIOKO0. PiBHOAIMHA CHJIH
TATHU 1 CHJIM TepPTs CHOKOI0 piBHA HYa10. OTiKe, cuia Teprs
CIIOKOIO JI1€ HAa HePYXOMe T1JIO B IIPOTHUJIEKHOMY HAIIPAMKY
10 CUJIM TAT'A Ta piBHA i o BesamuuHi (max. 89, a).
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AKIo TiNO TATU 3 NOCTIMHOK IIBHUAKICTIO, TO CHJAa
TATU Oyjae AOpPIBHIOBATH CHJIl, AKY HaA3MBAOTh CHJIOO
TePTsA KOB3aHHA (£, ).

Cuna TepTs KOB3aHHS TAKOXK /i€ HA HEpyXoMe TLIO B
IIPOTUJIEKHOMY HAIIPAMKY JI0 CUJIM TArW Ta piBHA 1M IO
BeanuuHi (man. 89, 6). MakcumaibHa CHJIA TEPTHA CIIOKOIO
OlybINIa 3a CUJIY TEePTA KOB3aHHA.

B 060x Bunaakax (man. 89) Ha OpyCcoK i€ cuia peakiiil
ormopu N, CIPSAMOBAaHA MEPIEHANKYJIAPHO A0 MOBEPXHi,
10 YPIBHOBa)Xye cuay TsxiHHA F,. Koam Ha OpycoK
[IOCTABUTH BAHTAXK, TO 3MIHHUTHCSH CHJIa peakKIlil onmopu Ta
cujia Teptda KoB3aHHA. IIpore MiIK HUMM 3aBXIM ICHVYE
crniBBiiHOmMeHHA F,,, = uN, ne u(M10) — Koe(@lileHT TepTs
KOB3aHHA (3aJIeXUTh BiJl cTaHy, NpUpoau Ta 0OpoOKM
IIOBEPXOHB TLI). AKII0 TLJIO pyXaeThCA 10 TOPU30HTAJIBHIA
nosepxsi, to F,,, = uP, ne P — Bara Tijia.

OkpiM TepTA KOB3aHHA, 1ICHYE 1 TepTA KoueHHA. llen
BUIIAJIOK CIIOCTepliraeThCss INIPH KOYEHHI KoJieca 110
nmosepxHi. Cujga Teprd KOYEHHsS MeEHIIAa CHJHU TepTd
KOB3aHHHA.

Cuna, ska nporuaie pyxoBi oJHOro Tija mo
NOBepPXHlI IHIIOro i cnpsAsMoOBaHA NPOTH ILOro
PYXy, Ha3uBaerhca cuiiow Tepria. Koediienr
TepPTs KOB3aHHSA YHCEeJILHO JOPIBHIOE BIITHOMIEHHIO
CHJIM TEepPTA 0 CHJIH THCKY (HAa rOpPHU30HTAJBHIA
NMOBEePXHi 10 Baru Tijia). Po3pi3HAIOTH CHIN TePTH
CINIOKOK, KOB3aHHA 1| KOUeHH.

Qb 1. Wo Take tepta? 2. Homy BUHUKAE TepTa? 3. AKy cuny
Ha3uBalTb CUNOKD TepTa cnokow? 4. Yomy cuna TepTs
KOB3aHHs Oinblua 3a cuny TepTtsa KodeHHa? 5. Big 4yoro
3anexunTb BennymHa cunu tepta?

= 4, AKy ponb Bigirpae TepTts npu 3abuBaHHi UBAXIB,
3aKkpy4yyBaHHi Wypynis? 2. YoMy BaXKO nucaTtmn Kpeiaoio no
BIKOHHOMY CKNi? 3. flka cuna TepTs MiX LWMHamMmm i achansTom
y asTomob6ina macoio 1,5 1?7 KoediuieHT Teptsa 0,6.
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Soid. BUIHAYEHHA ROEDIICHTA TEPTHA ROBoAHHA
JlabopaTopua po6ora Ne 9

Mema: 0BOJIOAITH OJJHUM 13 METO/[1B BUMIPIOBAHHSA
KoedinieHTa TEepPTA KOB3aHHA.

IIpunadu i mamepiaiu: TUHAMOMETP, HEBEJIUKUU
nepes AHUM Opycok, Habip TArapiis, rJjajeHbKa JOIIKa
(abo nininka) (max. 90).

Xia podoru

1. 3BaKTe TMHAMOMETPOM OPVYCOK.

2. 3a4erniTb JUHAMOMETP 3a radoK OpyckKa i, nepecyBaouu
OpyCOK PIBHOMIPHO B3/I0B»K INOPU30HTAJbHOI nomkKu (abo
JIIHIMKH ), BU3HAUTE CUJIY TepTH, AKa JOP1BHIOE CHUJI1 TATH.

3. HaBanTaxyouu OPYCOK IOCJIIJOBHO CIIOYATKY OJHUM,
IIOTIM ABOMA, 4 AaJll TPphbOMA TArapusiMHu, BUMIPDAUTE CHJIY
TepTs AJISA KOMKHOro BUnajaxky. Bussaure roedinieHT TepTs

KOB3aHHSA 3a POPMVJIOIO:
Fl'["f
U= ;
P

4. PeaynbTaTul BUMIPIOBAHB 3AIIUIIITE Y TAOIHILIO.

No Bara 6pycka, H
- . Cuna reprs, H
aocniny 6e3 Tarapuis 3 rarapusmm

Man. 90. lNpunaaun ao naboparopHoi poboT Ne9




9. 3pobiTh BUCHOBOK, IIOPIBHABIIHN BEJIMUYUHY Koe(dilIlieHTa
TepTsa KOB3aHHSA, OTPUMMAaHY B JOCJiflaxX; IpPO TOUYHICTH
BUMIpPIOBaHb.

§8. TEPTH B IIPUHPO/AI 1 TEXHIII]

Bei, xT0 iAyTH, cTPpMbOAIOTH, IOB3YTh, 01KaTh, BUKOPH-
CTOBYIOTH cuJy Teprsa. Teprsa mMoxe OyTH KOPHUCHUM i
merigausuM. Ko BOHO KOpHCHe, MOro HaMararmwTbCs
301IBIIIUTH, KOJIM IIKIAJNUBEe, — 3MEHIIIUTH.

Bes repTs cnokoo Hi JI0AMU, HI TBADUHU, HI MAIIIMHU He
morau 6 pyxarucsa. Cnpasai, aAy4Yu, MU BiIIITOBXYEMOCH
HoraMu Bija 3semJi. Kosu >k Teprs MiK IMiIomBOIO B3YTTA 1
[IOBEPXHEK MaJjie, HAIPHUKJJIaJ IIiJ Yac oxejaenai, TO
BIAIMITOBXYBATHUCSA BlJ 3eMJI1 AVKe BaXKK0, HOI'M IIpH
nboMy KoB3awTh. IIlo6 HOrm nimoxoniB He KOB3aJH,
TpOTyapu nocunawoTs nickom. Ile 30iabmye cuny Teprs
MI13K M1JOIIBOI B3YTTHA 1 JIbOJOM.

be3 TepTa Mmu 6 He MOrJIM TPMMATH B PYKaX Hl 301IUTA,
Hl pY4YKH.

Cuna reprs 3ynuHAE aBTOMOOLIB IT1/] Yac rajJibMyBaHHs,
ajne 0e3 TepTsA CIOKOI BIH He 3Mir 6M 1 mouyaTu pyX.
KoJjsieca obepranucsa 0, IpoKOB3yBaJIM, IPpOoTe aBTOMOOLIb
croaB O0u Ha wMmicuil. IIlo6 36iabmIMTH TepTs, MOBEPXHIO
aBTOMOOLIBHUX IIUH PoOaATH 3 peOPUCTUMHU BUCTYIIAMMH.
¥3UMKY, KOJIU fopora 0yBae ocobJIMBO CIIM3bKAa, HA KoJieca
aBTOMOOL/IA HAJMIBAKOTH CIIEeI[laJibH] JIAHIIOTH.

¥ baraTboX pOCJIMH 1 TBAPUH € Pi3Hi OpraHu, Npu3HadYeHi
U1 XanaHHsA (BYCUKH POCJIHUH, X000T CJI0HA, YINIK]1 XBOCTH
JIa3sAguYuX TBAPUH). ¥ €1 BOHM MalOTh IIIOPCTKY MOBEPXHIO JJ1
301 IbIIIeHHA TepTHd 1 hopMy, 3PpYUYHY [1JId HAMOTYBaAHHA.

IIpore Mu BiKe rosopuym, 10 B Oararbox BHUIAAKax
TepTs MIKIJJINBe 1 3 HUM JOBOAUTHLCA Doporucsa. Hanpukian,
B VCIX MamMHaAX BHACIIAOK TepTsa HarplBamwThCca 1
CHpanboBYIOTHCA pyxoMml yactTuHu. 11106 ameHIiuT Teprs,
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Man. 91. lNigwmnnHukmn KoB3aHHsa: 1 — kopnyc nigLmnnHuKa;
2 — Bknaguw; 3 — Ban, 4 — oTsip Ans 3MallyBaHHs

CTHUYHI NOBEPXHI1 POOJIATH IV1aJIeHbKUMH, M13K HUX BBOJIATH
mactTujio. 11106 ameHmiuT TepTa 00epTOBUX BAJIIB MAIIIUH
1 BepcTaTiB, 1X YCTAHOBJIOIOTH HAa nNigmunaukax. leransp
MIAIIANTHUKA, AKa 0e3rnocepelHBO CTHKAETHCA 3 BaJIOM,
HAa3uBaAEThCA BKJaauiieM. Briaaaumil BUTOTOBIAKTHL 3
TBEepAMUX MaTepiaaiB — OpoH3m, uaByHY abo craJli,
BHYTPIIIHI IIOBEePXHI 1X IOKPHUBAKThL 0OCOOJMBUMH
MaTeplajsaMu, HaWuyacrime 6abirom, 1 amamiviors. Ha
manrwnky 91 300pakeHo NIAIUNHUK, VY AKOMY BaJ J I/
yac obepraHHsA KoOB3a€ mno nosepxHi Braaauma 2. Taxki
MIAMIANTHUKYA HA3UBAKOTH MIAIIUITHUKAMYA KOB3aHHA.

Bu 3maeTe, 1m0 cuia TepTsa KOYeHHs IIPU OJHAKOBOMY
HaBaHTAKEeHH1 3HAYHO MEHIIIa 3a CHUJIY TepTA KOB3aHHA.
Ha npomy sBUIIl I'PYHTYETHCA 3aCTOCYBAHHA KYJbKOBUX 1
POJIMKOBHUX MIAIMMUNHUKIB. ¥ Takux HOiJMIUIDTHUKAX
00epTOBUM BaJI HE KOB3a€ I10 HEPYXOMOMY BKJIAQJHUIIY
MIAIMIUIIHUKA, 4 KOTUTHCA 110 HbOMY HA CTAJeBUX KVJbKaX
abo poInKax.
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byaoBy HaunpocTimux KYJBKOBOIO 1 POJHUKOBOIO
MIAIIUITHUKIB 300pakeHo Ha man. 91. BHyTplinHE KlabIe
MIANIMITHUKA, BUTOTOBJIEHE 3 TBEP/01 cTaJIl, HacaJKeHe Ha
BaJl, a4 30BHIIIHE — 3aKpimjeHe B Kopnycel mamuuau. Ilig
yac o0epTaHHA BaJia BHYTPIIIHE KI1JbIle KOTUTHCA IIO
KVJbKax ado poJIMKax, 0 MICTATHCA MK KLIBISAMHU.

3aMiHa B MallIMHAX IMIINTUITHUKIB KOB3aHHA KVJIBKOBUMH
ad0 pPOJMKOBMMH NIAIIMIIHUKAMH Ja€ 3MOI'Y 3MEHIIUTH
cuay Tepta B 20—30 paasis.

KyJabpKO0B1 #1 POJIMKOB1 HIAMNUITHUKNA BUKOPUCTOBYVIOTH V
pi3HUX MAaIIMHAX: aBTOMOOLIAX, TOKAPHHUX Bepcrarax,
eJeKTPUYHMUX JBHUI'VHaX, BeJocunejgax rtomo. bes
MIAIIUITHUKIB He MOXXHA VABUTHU CY4YaCHY IPOMHUCJIOBICTS 1
TPAHCIIOPT.

t'1~:> 1. ¥lke 3Ha4YeHHs Mae TepTs B XUTTI NIOAUHN N TBAPUHY
2. flke 3Ha4YeHHs TepTa Ha TpaHcnopTi? 3. Hki cnocobwu
3MEHLUEHHA TepTsa BU 3HaeTe? 4. 3 AKOK METOo BUKOPU-
CTOBYIOTb Y MawwuHax nigwunHukn? 5. Ak nobynosaHuin
NIAWWUMHUK KOB3AHHA? KYNBKOBUIA NIAWWNMHUK?

TEMA 2. TUCRKR TBEP/IUX TI1JI, PIIUH, I'A3SIB

Bu BUBUMIM B)Ke JeKiJbKa CHJI. 3rajlacMo Ie OJHY
CHJIy, sAKa i€ Ha Bac noscsakuyac. Koim BM cuaurTe 3a
[IapTow, TO THCHeETe Ha CcTlienb, a CTLIelb — HAa Bac.
Crosium 0118 MKINBHOL AOIIKHU, BH THCHETe Ha IiJJIory, a
mijiiora — Ha Bac. Butupawouum JONIKY, BU TUCHETE PYKOIO
Ha JOIIKY, a JOIIIKa TUCHEe Ha Ballly PYKY.

IIpore cuna TUCKY 1 TUCK — He OHe U Te came. Bu
Ovaere 3AMBOBaH1, KOJIX JI13HAETECH, 1110 MOXKeTe CTBOPUTH
THCK 3HAYHO OlAbIINI, HIXK HOI'0 CTBOPIOE aBTOMOOLIL. A
e xaiicHo Tak! Kosum BHM THCHeTe Ha roJiky abo pixere
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Man. 92. JlioagnHa Ha nnxax He NPOoBasIlOETLCS Y CHIT,
a 6e3 mx — NPoBaETLCS

[I[OCh HOMKHUISMHU, TO IIPH IIBOMY CTBOPIOETE THCK O1JIbIITNHA
Yy THCAYl pa3lB, HIX THCK, CTBOPIOBAHMHU KoOJlecaMH
aBTOMO001J1s HA JOpOry.

[I106 nmepekoHaATHCH, IO AiA CHJIM THCKY 3aJIEKUTh HE
TIABKM Bij 11 BeJMUYMHHU, npoBenemo apocain. CraneMo Ha
NYXKWH CHIr 1, IEBHO, IPOBAJIMMOCH YV HbOT0. Tenep Ha TOHU
caMHU¥M CHIr craHemMo Ha Jjauxax (maxn. 92). Mu igemo no
CHIr'y, He NpoBajilolouYuch v Hboro. Yomy? Ha nuxax abo
0e3 MK MU JIIEMO Ha CHIr 13 0JIHAKOBOIO cu1o010. IIpore ais
(i€l cCMJIM B 000X BHIIaJIKaX HeoJHaKoBa, 00 pl3Ha ImJjoIlia
NOBEpPXHi, HA AKY MU TUCHeMmoO. llioma nmoBepxHi aMxKi
pasiB v 10 Oinpina 3a miaomy nigomsu. ToMy, CTOAYHN HA
JINKAaX, MU COPHYHMHIOEMO Ha CHII' THCK V JlecATh pasiB
MEHIIIUN, HIK TOAl, KOJIM CTOIMO Ha CHITY 0e3 JIMK.

Tuckom HaszupawTb (@QI3UYHY BeJUYHUHY, SHAKa
XapaKkTepu3ye [Iil0 CHJIM THUCKY Ha OJUHUILID IIJIOIIi

IIOBEPXHI:
F

) = —
f <

2




ae p — THCK, F' — cuWja THCKY, S — ILIOIla MOBepXHi, HA
AKY 1€ cHJAa.

OpmHUII0O TUCKY HasuBawTh nackajsem (Ila) va decTs
pannyaskoro sueHoro biesza Ilackansa (1623—1662). 3a
OJIMHUILI0 TUCKY OepyTh TAKUMA THUCK, AKUUN YUMHUTH CUJIA
1H na naomy 1m?,

1Ila=1H/m".

1106 nepekoHaTUCA Y 3aJI€MK-
HOCT1 THCKY BI1JI ILJIOII[1 OIIOPH, HA
AKY Jl€ cHJiIa THCKY, 3po0iTh
nocaix. IlocraBTe neramHy Ha
BOJIOI'MHM IICOK IO Yep31l KOXKHOI0
3 rpaneu. HaunbGinsmie BOHa
BIpY3He B IIICOK, KoJu 0Oyjae
OonUupaTUCsa Ha HAMMEHINY I'paHb
(man. 93) Man. 93. [is cunu Tucky

3a/1eXnTb BiA rNsoLL onopu

Cuna THUCKY CcHOpAMOBaHAa _
rina.

[IepHeHJUKVJIAPHO A0 IJIOIIl 1
BU3HAYaeThCesA 3a hopmyaior F = P-S.

Tucrk — ne pizuyHa BeJIMYMHA, SKA BH3HAYAETHCH
BITHOIIEHHAM CHJIM, SIKA /Ii€ NePHNeHIHKYJISAPHO 10
AKOICHh IOBEepPXHi, 0 BeJHYHMHH Ii€l NMOBEpXxHi.
THCK BUMIPIOETHCA B NMMaCKaJAX.

QD 1. Wo Ttake ™mck? Yum cuna TUCKY BIAPI3HAETLCA BIf
TMCcky? 2. Homy MoanHa, Wo nae Ha nnxax, He NPOBaNETLCS
y CHIr? 3. Y aknx oaMHULUAX BUMIPIOETLCHA TUCK?

§40. TUCKR I'As¥Y 1 PI1/IMH. SAROH 1IACRAJIA

Bu B)Ke 3HaeTe, 1110 rasu, Ha B1JIM1HY B1J TBepAUX TiJ 1
pPlAMH, 3alOBHIOIOTH VCHO IMIOCYVAHUHY, V HAKIA BOHH
MICTATHCHA, HAIPpUKJAaA cTajeBuil 0asoH anas 30epiraHHA
rasiB, KaMepy aBTOMOOLIBHOI HNIMHMU ab0 BOJIEeMOOJBLHOIO
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Man. 94. Tuck ra3y abo piguHn y 3aKpuUTiii NOCyanHI

M A4a. [Ipu npoMy ras YMHHATHL THCK HaA CTiHKH OaJjioHA,
KamMepu abo Oyab-sKOro IiHImOro Tijna, 3 SAKHM BiH
CTUKAaEThCA. THCK rasy 3yMOBJIEeHUH IHIIUMU IPUYUHAMH,
HIX THCK TBepJI0oro Tijia Ha OIopy.

Bigomo, mio Mosexkyam ragy 0esjagjHO pPyXarwTbCsa 3
BeJUKUMHU mBuAKocTaMu. Ilig wac c¢Boro pyxy BOHH
CTUKAIOTHCSA 3 IHIIUMU MOJIEKYJIaMU, 4 TAKO0XK 13 CTIHKaMU
IIOCYIMUHU, V AKIN MmicTuTheda ras (man. 94, a). Monexya y
rasi baraTo, ToMy 1 4HMCJIO IXHIX yAapiB AVKe BeJUKe.

Xou yaap oKkpeMol MOJIeKVJIH 1 caabKuil, IpoTe BeJINKe
YUCJIO VaapiB MOJEeKyJ 00 CTIHKM IOCYAUHU O0DVMOBIIOE
3HAYHY BEJIMUYUHY TUCKY.

IIpukinagarouu AesAKy CHJIY, NPUMYCHUMO IOPIIEHb
CTUCHYTH rasd, AKMHA MICTHUTbhCA Oe3nocepeaHbO IIiJf HUM.
Toal yacTMHKM PO3MICTATHCA B LbOMY MicHl IHIlJbHIIIe,
HixK panime (max. 94, 60). HacTuHKHM rasy XaoTHYHO
pyXawdyHuch B VyCiX HanpsMax, BHACJIJIOK 4YOr'o BOHH
PO3MICTATHCH 3HOBY PIBHOMIpHO, ajie HIlJbHIiNIE, HiMX
pauime (man. 94, 8), TOMy THUCK ra3dy y BChOMY 00 emi
301BIIUTHCA. SBIJACH BHUILJIMBAE, IO AOJAATKOBHH THCK
nepegaceTbCcsa BCIM 4aCTUHKAaM ragy adbo piiuHH.

OT:xe, TUCK ra3y Ha CTIHKHM nocyaAuHH (1 Ha BMIIIeHE B
ras Tiji0) COPpUYUHIOETHCSH yapaMi MOJIEKYJI rasy.

YuMm 6ijblre MOJIEKYJ rasy B OJAMHHUIIL 00 €My, TUM
OLIBIIMUH MO0 TUCK Ha CTIHKM NocyaAuHU (Mman. 95), THCK HA
I'YMOBY ILTiBKY A IIpH 3MeHIIIeHH] 00 eMy rasy 30iJbImuBes.
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Man. 95. Tuck rasy Ha CTIHKW NOCYANHU 3a/1€XNThb
Bif] KINbKOCTI MOSIEKY1 B OAMHULI 00 'eMy

Kyinsicra opma, sKol Habupae pos3ayra rymoBa 000JIOHKA
KYJbKH, CBIJYUTH PO Te, 110 I'a3 TUCHE Ha CTIHKH B yCIX
HanpsaMax OJHAKOBO. lHakKmie KaXyuu, KLJIBKICTh VaapiB
MOJIEKYJI, 1[0 NPUIaJalTh Ha KOMKHHUU KBaJpaTHUH
CAHTHUMETDP IUIOIIl mMoBepXH1 000JIOHKH, B yCiX HaAnpsamax
ogHakoBa. OgHAKOBUM THUCK rady B yCiX HampsaMax €
pe3yJabTaToM DeajsagHOro pyxy 6es3iui MoJeKVy.JI.

fAkiio 06'em raszy 3MeHINHUTH, ajle Tak, 1100 Maca Moro
3aJiuIagack HE3MIHHOK, TO B KOXMXHOMY KyOiuHOMY
CAHTHUMETpl ra3y MOJIeKYJ cTaHe Oliablle, I'yvCTUHA rasy
301pmIuThCA. Toal KiNBKICTE yAapliB MOJIEKYJ 00 CTIHKY
IMOCYAUHH 3pOCTe, 3pOCcTe 1 TUCK rasy.

Ao Ha piguHy, abdo ras, 1o nepedyBawOTh y 3aKpPUTINA
MOCYAWHI, CIPUYMHHUTH THCK, BIH IepelaeTbcss Y BeCix
HanpaMKax 0e3 3MiHU.

Y 3aKpHUTId HNOCYAMHI THCK Iepenacrbcs 0e3 3MIHHM B
KOXKHY TOYKY plauHU abo raay.

Ile TBepKeHHA HA3UBaKWTh 3aKOHOM llackans.

Ha ocnaoBl 3akony llackana Jierko mosCHUTH Taki
nocniaun. Ha manwnky 94, 2z 300pakeHO HOPOMKHUCTY
KVYJI0, III0 Ma€ B PI3HUX MicHAX BY3bKl orBOpH. [lo Kyl
NIpUeIHAHO TPYOKY 3 mnopiiHeM. SlKmjo HabpaTtTu BOAU B
KyJII0 1 HATHCHYTHM Ha HNopiieHsr y Tpybimi, ToO Boja
[MOJIJIETHCA 3 YCIX OTBOPIB KYyJil. ¥ IbOMY JOCJI1/1 IIOPIIEHb
THCHE Ha NOBEPXHIO BoAMU B TpyOIll. HacTHHKM BOAM Iij
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MMOpPIIHEM, VHIIIJIBHIOIYUCH, MNepefarTh THUCK 1HIIUM
Irapam, mo Jexxartsb raubire. TakuM YMHOM, TUCK IIOPIIHA
mepefaceTbCcsd B KOXXHY TOYKY pPIAMHM, sSAKa 3all0OBHIOE
KyJ0. BHacJaIJOK OO0 YacTHHA BOJAMU BUIITOBXVETHCSA 3
yC1X OTBOPIB KVJi1 YV BUIVISA/1 CTPYMEHIB.

Tuck Ha pigmHy ad0 ras3 y 3aKpHTIH IOCYIMHI
nepeaacTeCcd B yCIiX HanpsaMkax 0e3 3miHM. Y
nsoMy nogsarae 3akon Ilackans.

Q-;, 1. 9K NOACHUTM TUCK rady Ha OCHOBI MONEKYNApPHO-
KIHETUYHOI Teopil? 2. 9K MOXHa Ha A0CNiAl NoKasaTu, Wo ras
YUHUTb TUCK HAa CTIHKWU NOCYAUHN, Y SIKIK BIH MICTUTLCA? 3. HK
NOBECTW, WO ra3 YNHUTbL OHAKOBUW TUCK B YCIX Hanpsamax?
4. YoMy TuUckKk razy 30iNblWIYETLCA NPU MOMr0O CTUCKAHHI W
3MEHLLUYETLCSH NPU PO3LLUMNPEHHI?

7 1. LLupuHa cniny wuHM Benocunega 3 cMm. #ka Bara
BesiocuneancTa pasom 3 BeNocunesomM, SKULo TUCK, SKUA BiH
CTBOPIOE Ha rpyHT, 18 H/CM® | AOBXUHA NOBEpPXHI O0TUKY
lWMHKU 0o rpyHty 6 cm? 2. [lonycTuMe HaBaHTAXEeHHA Ha
3ani3Hn4Hi pekn 2 kH/m?. Nnowa aoTuky oaHOro Kkoneca ao
perkn 5 cm?’. CKinbkM TOHH BYriIbHOro OpuKeTy MOXHa
HaBaHTaAXWUTU B YOTUPUBICHWIA BaroH, maca sakoro 6es
BaHTaxy 21,55 17

Moknanite Ha CTiN AepeB'sHy NiHINKY Tak, wob nonosuHa ii
38ucana 3i crony. Boapre no KiHLUO NiHIKMKK, wo 3sucae. o
cnoctepiraete? loBTOPITL AOCNiA, HAKPUBLLUW NONOBUHY
NIHIVKK, WO NexXnTbe Ha CToni, ra3etow. 3HOBY BAapTe no
KIHUIO NIHINKKA, WO 3Bucae. YoMy niHinka B 0box Bunagkax
noBoauTb cede No-pisHomy?

§41. CIIOJIYYHEHI IIOCYIUHHU. MAHOMETPH

CrnosrydyeHMMH HOCYAMHAMM € MNOCYAMHHU AOBiJIBHOI
dbopmu, AKi BigkpuTi i 3'€aHaHi MK cob00 TpPYOKOIO.
3allOBHUMO IIOCYAMHM OJHAKOBOI piamHOK0. PiguHa y
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TpyOIi, 1m0 ixX 3'eaHye, OyJe HEPYXOMO0O, KOJU B 000X
[IOCYJAMHAX BUCOTA CTOBIIUMKA PIANHU Oyae OJJHAKOBOIO, i,
BIANMOBIAHO, Ha 000X KIHOAX TPYyOKM THCK Oyae
OJHAKOBUM. SIKIITO 11 YyMOBAa HEe BUKOHAHA, TO piAnHa Oy1e
[epeTikaTu 3 OJHOI mocyAuHM 10 iHmol (man. 96).

[lodHauuMO BHCOTY CTOBIIA PiIMHM, sSsKa THUCHEe HA
plAMHY Ha piBHI TpyOKHM, B mnepiuiild mocyauHl depes h,,
Loy, Ha SAKY THCHe piiMHa Ha IbOMy piBHiI, — S,
I'YCTUHY piauHu — p. Maca piguHH", 10 TUCHE HA IJIOINY
S, m =pV, neV — 06’em pignHH, 1[0 CTBOPIOE THCK HAa
piBHI BepXHbOI yacTuHHU Tpyoku, V = Sh. Bara niel piguau
P = mg, Tobro P = pgSh. Buznauumo Tuck P, AKHUH
CIIPUYHUHAE 1ap PIAUHUA BUCOTOIO A.

P oS/
P= g’ abo p= P07 , T0OTO P = pgh.

Orike, THCK, AKHUH CTBOPIOE CTOBII PIIMHM HA OYAb-AKOMY
11 piBHI, B TOMY 4YHCJl 1 Ha AHO 4YM CTIHKH NOCYAHHH,
3aJIeKUTh BiJl T'YCTHUHU 1 BUCOTH CTOBIIA PIIMHHU.

PiBHOBara y cCronoJiydeHMX IOCYJAMHAX HaACTyIa€ TOAl,
KOJIX BLJIbHI MOBEPXHI1 PIAWHHU V BCIX MOCYAMHAX VCTAaHOB-
JIIOTHCSA HA OJTHAKOBOMY P1BHI.

BiacTuBocTi CHnoJydeHMX MOCYJAMH BHKOPHUCTOBVIOTH
Ha npaxkTtuii. AK nDpHUKIag MOMKHA PO3TJIAHYTH poboTy
piukoBoro nuwiw3ldy (max. 97). llpm nigxoal cyaHa mepii
BopoTa (1) BIAKPUBAIOTH 1 BOHO 3aX0AUTh A0 miaw3y. Koan

Man. 96. Cxema pyxy Man. 97. PiykoBuiA LUMO3
plaANHN B CrloJlydeHux rnocyaunHax

CYZIHO 3auIIjo0 V I3, Heplil BopoTa 3aKpHUBaKTh, a
BIIKPHUBAIOTh KpaH (2) Ajasa norpaniasHaa Boau. Boaa 3
YAaCTUHHU PIKH, Jle BUCOKHMH piBeHb BOJAHU, IOCTYIIAE ¥
II1J1}03, IIOKH PiBHI HEe BUPIBHAIOTHCS, TOAL Apyri BopoTa (J)
BIIKPHUBAKOTH 1 CYJJHO IIPOJAOBXKVE ILJIaBAHHA.

Pinuaauin MaHomerp. PiBeHb pIAMHM B CHIOJVYEHHUX
IIOCYANHAX 3aJIeKHUTh BiJl 30BHIIMHBOrO TUCKY. lle sBuiie
BUKOPHUCTAHO JJIsA TOOYAOBU pPIiOUHHUX MaHOMempié —
IpUJIAAIB AJIA BUMIPDIOBAHHA THUCKY.

Piguaauil MmaHoMeTp CKJaMaeThbcss 3 MeTajieBoro ado
IepeB AHOI'0 BEPTHKAJILHOI'O KOPIIYCY, HAa AKOMY 3aKpilieHa
U-noxibna ckasHa TpyOKa 1 mkKaJja JAJs BHUMIPHOBaAHHSA
BMCOTH PiBHA PiIUHU B KOXKHOMY KoJIiHI TpyOKu. OnuH i3
KIHI[IB TpyOKH BiakpuTuu. [lo 1HIIIOro KiHIA NpUEIHAHA
rymosa abo miacTMacoBa TpyOKa JJid 3 €fHAHHA MaHOMETpa
3 pe3epByapoM, Vv AKOMY ITIOTPiOHO BUMIpATH THUCK.

Y cnoaydeHMX mnocyauHax Oyab-saxkol ¢gopmu
O/THOPI/THA PIIHHA BCTAHOBJIIOETHCA HA 0JTHAKOBOMY
piBHIi. THCK piIMHM Y TAKHX IIOCYIHHAX HE 3aJICKUTH
Bix 1X ¢hopmMu, a 3aJIeKHTHh BlJl BHCOTH CTOBIA
PIAMHHA.

Q> 1. Ak po3MILLYOTLCH BiNlbHI NOBEPXHI PIAWHKW Y CNOny-
YeHux nocyauHax? 2. Ak npawioe pivkosnii WN03? 3. Hasenitsb
npuknagun cnony4eHnx nocyamH y nodyri i npupogai.

§42. TIIPABJIITYHHUU IIPEC. HACOCH

[HImMM MU POKHUM 3aCTOCYBAHHAM CIIOJIVUYEHUX IOCYIUH
€ riapaBjgidyHuM npec. Takuil npec CKJIamaeTbCAa 3 JIBOX
IUJIIHAPIB, AK1 MaoTh pi3Hi glamerpu. Iluaiaapu 3 eguanHi
Mix cobo10 1 3annoBHeH1 pignHOO (Max. 98). OCKLIBKH THCK
y piauHl 3rigHo 3aKkoHy llackansa nepegaerbesa 6e3 3MiH y
PI3HMUX HaAOpsAMKAax, TO 3a AOIOMOI'OK KOHCTPVKIIII, AKa
zobpaxkeHa Ha man. 98, moxHa 301AbLIIUTH CUJY Ail 3a
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Man. 98. Moagenes rigpas/iyHOro Man. 99. Moaenb
npeca BCMOKTYBAaJ/IbHOIro Hacoca

PaxyVHOK PI13HHUX MJOI MOPIIHIB V KOXKHOMY 3 IUJIHAPIB.
Hexail mJjoma mnepinoro mopmseasa S;, a apyroro — S..
SIKII0 Ha moplIeHb NEepIIoro IMUJIIHAPA THCHYTH 13 CHJIOK
F,, To TUCK Ha piauHYy Oyae
_F
! S,

Ieit TuCK nepepaeTsed 1 Ha Apyrui nuiaiaap. Cuia, mio
Jlie Ha MOpIIeHb V Apyromy nuainapi oyae F, = pS,. 3 niel
dhopmysin BUAHO, 1110 cujia F2 0yae 6iabima 3a F, v CTIIBKHT
pasiB, V CKlIBKH S, Olasbie 3a S,. bepyun S, BeJIuKumMm, a
S, MaIuM, MOJKHAa JOCAITH 3HAYHUX 3YCUJb, AKI MOXYTh
OyTH AOCATrHYTI npu nepemimeHHl nopmHaa S,. Ile 1
BUKOPHUCTOBYIOTH Ha IIPAKTUIIl, HAIPUKJIAJ, V JOMKpAaTi.

BaacTuBocTi criosiy4eHU X MOCYAUH BUKOPHUCTOBYHOTHCH
y plAMHHUX Hacocax. Takl Hacocu OyBawOTh IBOX THUIIIB —
BCMOKTYBaJIbHI 1 Har"HitaabHl. IIpuanun poboTu BCMOKTY-
BaJILHOI'O HACOCA 3PO3YMIJNINH 13 MaswHKa 99.

CnouaTky BiAKpUTHH KpaH I 1 3aKpUTUM 2, NOBITPAHUN
HACOC BKa4ye NoBiTps 13 Koydou. Kosu noBiTps BiiKayaHo,
3akpuBawThs Kpan [ 1 sBiakpusBawTh 2. BHacaigok
PO3PLAKeHHA V K0Ji01 Bojla 3aCMOKTVETHCA 13 IIOCYANHHU B
KoJ0Yy.
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Man. 100. PiauHHnin Hacoc Man. 101. o 3agayi 3

Inma KoHCTPYKIIiA Hacoca nmokaszana Ha maJji. 100. IIpn
pyci mopuiHs Bropy kKJjganad I BigAKpUATHM 1 pigmHAa
3aCMOKTYETHCA B ITUJIIHAP. ¥ IIed yac KjaanaH 2 3aKpUTHH.
Kosu nopnieHs pyxaeTbesi BHU3, BI/IKPUBAEThCA KjaanaH 2
1 3akpuBaerbcsa KJjanadH I. PiamHa BHUIOITOBXVETHCHA 13
nUuJIiHApa v Tpybonposij.

SAaKOH CIIOJIYYeHHX IOCY/AMH aB 3MOry NooyayBaTH
NPUCTPOl, e BAAETHCHA MIIBUIIUTH CHJIIY THCKY ¥y
COTHl1 pa3iB (rigpaBJidyHMH Ipec), nmodOyayBaTHu
HACOCH JJIsl NepeKayyBaHHSA PLIAMH.

Q:> 1. Axuia npuHUMN ail rigpasniyHoro npeca? 2. Akmi npuHUMn
poB0OTU BCMOKTYBaJIbHMX HACOCIB? HarHiTansHMx Hacocis?

y & B BCcMOKTYBanbHI HACOCU MOXYTh NIAHATU BOAY HA BUCOTY
NPakTU4HO He Dinbwe 9,5 M. YHomy? 2. AKLL0 B nakeTi MOnokKa
NPOKONOTU HEBENWUKWUIA OTBIP, TO MONOKO HEe BUTIKae. Yomy?
3. YoMy Boaa 3anuwwunacs y Tpybui, a He Bununacsa y
pe3epsyap (man. 101)? 4. Axwo sBoapuT No rymosin npodui,
AKOK 3aKpuTa nnsiika, BLEpPTb HanuTa BOAOK, TO Nnswlka
MOXe po3sipeatuca. HYHomy? 5. Hkow noBuHHa OyTK nnouwia
Manoro NOPLUHA rigpasni4HOro npeca, wob, Ai4m Ha HbOoro
3 cunoio 100 H, moxHa Byno BenuknumMm NopLUHEM nNigHIMaTK
BaHTax macoto 900 kr? lNnowa sennkoro nopwHs 30 cm.




§43. ATMOC®EPHHUU TUCK. BUMIPIOBAHHA
ATMOC®EPHOI'O TUCRKY. BAPOMETPH

Armochepani tuck. IInanera 3emas oroyeHa ra3oBoro
0bosi0HKOI0 — arMmocdeporo. o ckaany armocdepu BXOAATH
Takl rasm, ik KMCE€Hb, a30T, BYIJIEKHMCJIMUN ra3, BOJEHb,
reagin rTomo. Me:xi armochepHu UYITKO BHU3HAYUUTHU HE
MOJKHAa, ajle BBAYKAETHCsA, II[0 BOHA CArae KLJIBKOX THUCAY
K1JIOMEeTpi1B.

MoJsiekyan rasiB, Kl BXOJAATH 10 CKJaaay armocdepu,
nepedyBaThL Y IEPBUHHOMY pPYyCl, ajie He PO3JITalThCH Y
KOCMOC1, X049 aTMoc(epa 1 He Ma€e ra3oHeIIPOHUKHUX CT1HOK.
Bins noBepxHi 3emii iX yrpumye cuia TsKiaHA. Ilepedy-
BAOYM B CKJaal atTMocdepu, MOJIEKVJH IOBITPsS He
MIPUITUHAIOTE Xa0TUYHOI'0 PYXYV, 110 ¥ IPUBOJIUTE 0 ITOSABH
armocheproro Tucky. IligTBepKeHHAM IbBOI0 CJAVIKATh
nesikl sBUIa, 1o IX MOKHAa BiATBOpUTH B taboparopil.

BizeMemM0O TpyOKY 3 HOpPIIHEM, OIIYCTHUMO 11 KiHeIb V
IMOCYZAMHY 3 BOJIOK. SIKIIO NOTATHEMO ITOPIIIeHb Bropy, To
BOJia MIAIUMATUMEThCA 3a NopiIHeM. Ha BlJIbHY IOBEPXHIO
BOJAM B IOCYAMHIL JAl€ THCK aTMoc(hepHOro moBiTpsa, AKUU
nepenaeTbess piAMHOK B yeixX HanpaMKax. Kosau nopimess
MAHIMAEThCA, II1JI HUM CTBOPIOETHCHA 3HMKEHHUN THCK,
BHACJIIJIOK YOI'0 TYJIU HAAXOJAUTH BOJA.

BinpHu# KiHens TPYOKM 3 MNOpPHIHEM 3aTATHEMO
I'YMOBOIO ILUIIBKOIO. SIKIIO MOYHEMO BUTATYBATH IIOPIIEHb
3 TpyOKH, TO IJIIBKa BrUHATUMETHLCSH BCEpPEeAUHY TPYOKH.
IIniBry nedopmye armochepHUit THCK.

BumiproBanasa atmocdepHoOro Tucry. Yuciose 3HaUueHHA
aTMoc(hepHOro THUCKY Ba’XJIMUBO 3HATHU JAJsA Oaratbox
HAVKOBHMX 1 TeXHIYHUX po3paxyHKIB. lIpore obumciaurnu
e TUCK TaK, AK Ie poOuThCA AJA PIAUH, HAA3BUYANHO
CKJIQJIHO, OCKLJIBKM I'VCTHHA IIOBITPA Ha PI3HUX BHCOTaX
pidHa, ¥ HeMae 4YiTKOl BepXHBbOl Mexkl armocdepu. Tomy
aTMocepHU THCK, K IIpaBUJIO, HE pPO3paxoBVIOTh, a
BUMIPIOIOMb.
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Ynepuie armMocepHHUNA THUCK BUMIPAB 1TAJIUCBKHUU
dhizuk 1 maremaTuk EBanmxenicra Toppiuesi.

Ilna nocainy OyJio B3ATO CKJISAHY TPYOKY JOBKHUHOIO 1 M
1 3amasgHyY 3 oaHOro kKiHns. PosamicTrusBuin TpyoKy
BEPTUKAJBHO BIJIKPUTHUM OTBOPOM BIropy, 11 3allOBHHUJIHA
BIIEPTh PTYTTIO. PTyTh Tako:x OyJa 3ajuTa B IIHUPOKY
MeTaJIeBY MOCY/AHUHY.

3aKpUBIIH BiIKPUTUN KiHelb TPYOKH 11 NepeBepHYJIA i
ONYCTHUJIM IIMUM KiHIEeM V IMHUPOKY nocyauHy. Koiwu
BIIKPHMJIM 3aHYPEHUH YV PTYTh KiHellb TPYOKH, TO 4aCTHUHA
pPTYTI BHJIMJIacHa 3 Hel, a 4acTHHA — 3ajaummuiaacsa. THCK
croBra y pryri B Tpybul OYyB 3piBHOBaXXeHHUH
aTMoc()epHUM THUCKOM. 3 I[LOI'0 4YaCy, IOBOPAYMU IIPO
3HAaYeHHA aTMoc(hepHOro THUCKY, HaA3UBAKThL BHUCOTY
CTOBIIA PTYT1, THCK AKOI'0 3p1BHOBAKVEThCA aTMOCchepHUM
THCKOM. THCK Takoro cToBma pTyTi JA0piBHIOE
arMocepHoMy TUCKY. Hanpukiaa, B O1HOMY 3 JOCJIi/iB
BHCOTA PTYTHOIO cTOBIA B TpyO1i cranosusa 7160 mm. Ilpo
aTMochepHUUA THUCK, AKUU MNIATPUMYBAB TAKUX CTOBII
pPTYyTi, cKasaJu, 10 BiH AopiBHIOE 760 MM pTyTHOrO
cropna (760 mMm pr. cr.). lla oguHUIA — Mijgdimerp
PTYTHOTO CTOBIA (MM PT. CT.) — € HECUCTEMHOIO.

I[Ipnnagu, skl npusHadeHl AJs BUMIPDIOBAHHA THCKY
MOBITps, HA3UBAKOThL Oapomempamu. CxemaruuHa OynoBa

Crpinka [lPyxuHa
\

”~

F

Meranesa nocyguHa 3
BigKka4YaHUM nosBiTpsam

Man. 102. bynosa (1) Ta 30BHIWHIN Burnsg (2) bapomerpa-aHepoina
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be3piguHHOr0O MerajJeBoro 0Oapomerpa (aHepoiza)
noxkaszaHa Ha maus. 102, 1. 1Iig BonauBoMm armochepHOro
THUCKY KOpPIyC MeTaJIeBOI IOCYAMHM 3 BlJAKaYaHUM
noBitpsaMm aedopmyerbesa. Ilpu aedopmanii amimyernsces
[IpyKHUHAa, AKa CJAYIYE NPOTHAIEIO CAJIaM, 10 BUKJIUKAJIHU
nedopmMaliio.

I3 npy:XKUHOIO 3 €IHAHA CTPLIKA, AKa NepeMilyeThC,
MOKa3y4Yy BeJIMYUHY TUCKY Ha 3a3ziajieriib nporpajaymo-
BaHIN mkaai (maxn. 102, 2).

Tuck B armocdepl CUJIBHO 3aJI€KUTh BijJl BUcoTH. Bero
arMochepy MOKHaA YMOBHO NOJALJIUTH Ha TPH INOACH
(mapu). HuxxkHin miap — mponocgepa — Ma€e TOBILUIUHY 10
11 kM. Bunie posMinieHu# miap po3pii»KeHoro moBiTpsa —
cmpamocgepa. llounmnaroum npubauszso 3 14 KM,
MOJIEKYJIM MOBITPA 3HAXOAATHCA Ha AYyKe BeJIHUKHUX
Bincranax. IloBiTps nav:xke pospigxkene. Ilenr map
Ha3UBaEThCA UOHOCPHeporw. Bume nonocdepu nosBiTps, AK
Takoro, Hemae. llei npocTip Ha3UBAETHCHA KOCMIUYHUAM.

Y mexax rponocdepu 3MIHIOETHCA He TIJIBKHM THUCK, a 1
TeMuneparypa. 31 30iabIIeHHAM BHMCOTH Ha 1 KM BOHA
3HIKYeThesA Ha 6,5 'C. Y mesxax cTpaTochepu TeMiiepaTypa
Maike mocriiiaa i pisaa —56,5 C.

Ha Bucori 5500 M THCK NOBITpPA MEeHIIUM HA IOJIOBUHY
3HaYeHHA, AKe Oyysio Ha piBHI Mopsa. Ha mausumiin ropi
Esepect (8848 M) Tuck 314 rlla. Ha Bucori 50 KM THCK
noBiTpsa ~ 1 rlla. 3MeHIIeHHsA TUCKY NOBITPsA 00yMOBJIEeHE
3aMeHIIeHHAM ¥oro ryctuHu. Ha ropi Esepect rycruna
[IOBITPA CTAHOBUTH TPETHUHY 11 3HAUYEHHA HA P1BHI MOp4.

Tuck armocdepn 3MeHIMIYETHCH 31 301IbIIeHHAM
BIZICTaHl BlJ 3eMHOI nNoBepxHi. JKUTTA Yy 3BHUHHX
¢hopmax MOKIAMBE JHINEe Yy HHKHBOMY Iapl
armochepu — tponocdepi. ArmochepHHH THCK
BUMIPHOOTHE DapomMerpamu. be3piimaHl MeTaJsiesBl
OapoMeTpH HAa3HBAKTH aHEPOIJaMH.

Q;, 1. 9k Tuck armocdepu 3anexuTts Bia Bucotu? 2. Ha
CKiNlbKU NpuUBNM3HO 3MIHUTBCH TUCK, SKLLO NIAHATUCH Ha
sucoty 5500 m Han piBHeMm mops? 3. AkuM npunanom
BUMIPIOOTL TUCK? 4. Aka 6bynosa bapomMmeTpa-aHepoina?

?1.49u OAHAaKOBI Noka3n bapomeTpa BcepeanHi NPUMILLLEHHS
| HAa BigKkpuTOMY nNOBITPI? 2. HAknn BapoOMeTp TOYHILLMA:
BOOAAHMA 4n PTYTHMA? Yomy? 3. Y OAHOro PTYTHOroO
6apomerpa Tpybka BepTukanbHa, a B iHLWOro — HaxuneHa nig
KyToM. HAkuin 3 6apomeTpie Ginbw vyytnusuin? 4. PTyTHUA
bapomeTp BinbHO napae. HAki noro nokasm? 5. AHepoin
BiNbHO napae. Aki noro nokasmn?

§44. BULITOBXYBAJJIbHA CHJIA. SAKOH APXIMEJ/IA

Koan nigaiMaen: Tijo v BOJAi, TO BOHO 31a€THCHA JIETII M,
HI>K y oBiTpl. MoXKe 3/1aTUCH, 1110 CUJIa 3eMHOTI'0 TAXKIHHA
y Bojl meHmia. IIpore e He Tak. Cuia 3eMHOIO TAXKIHHA Y
BOJIl Taka XK, AK 1 y noBirpi. IIpnunHOO 1IBOro ABUIIA €
HasiBHICTh BUIIITOBXYBAJILHOL CUJIM BOJAHU, AKAa HAlpaBJieHa
BEePTHUKAJILHO Bropy.

Ilnsi Toro, 1100 BUSCHUTH, SK BUHHKAE BUIIITOBXYBaJIbHA
cHJa, VABUMO TLIO V (hopMl KyDa, AKHU 3HAXOAUTHCA II1J
Bojo0 (maxn. 103, 1). Hexaii pgoB:KuHa pedpa Kyba h,
BepXHsA HOro rpaHb 3HAXOAUTHCA Ha BiactaHl h, Bif
IIOBEePXHI1 BOAM, a HUXKHA — h,. 'yeTuHa piaiuHu piBHA p.

¥ TakoMy BUIAJAKY Ha BepXHI IrpaHb Kyda THCK
JIOP1BHIOE

p, = pgh,.

BianosigHO Ha HUKHIO 'PaHb TUCK BOJIU Oyie pIBHUM

p, = pgh,.

II1oma 6iunol rpadi kyba piBaa S. Toxal cuna, 1110 Ji€ Ha
BEepXHIO rpaHs piBHa F, = p,S = pgSh,, a Ha HUXKHIO F, =
pgSh,, (HanpaAMKH CcHJ nOokKasaHl Ha maxa. 103, 1).
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Man. 103. 1 — ais cun Ha 3aHypeHe y piauHy Tino; 2 — Ao 3aaadi 1

Pisrogintna mux cun F = F, — F, =pgS(h, — h,) = pgSh.

Ilo6yToxk Sh nopiBHioe 00 emy Kybuka V. Orke, F = pgV.
Cunu, aki girorh Ha O0OKOBI IpaHi, piBHI 3a BEJIMYMHOIO,
ajie IMPOTWJIEKHO HaIpaBJjieHl, 1 IXHS pIBHOIMHA piBHA
HyJa0. OTKe, Ha TLJIO Jlie HaNIpaBJieHa BEPTUKAJILHO Bropy
cuJia

F=pgV.

Taka X cuna ale Ha Oyab-sAKe TLI0, AKe 3aHYpPEHe B
pinxnay. Maca piguau B 06 emi 3anypenoro tinia m = pV.,
ILle o3navae, mo F = mg = P, ne P — Bara piJuHH,
BUTICHEHOI TiJIOM. 3B1JICM BUCHOBOK:

Ha 3anypene 6 piduny mino eepmuxaivbHo 620py die
BUULMOBXYBAJLbHA CULA, AKA PIBHA 8a3i piIOUHU, BUULMOBX-
HYmMOot yum miJloMm.

Ile monoxeHHsA HOCUTH HA3BY 3aKOH Apximena.

Ax BuaHO 3 hopMyJIH AJs BUIITOBXYBAJIBHOL CUIM, 11
BeJIMYUHA 3aJIeKUTh BlJ I'VCTUHU piauHu. ToMy B OqHHUX
pPlAMHAX BUIIITOBXYVBAJbHA CUJIa MOXXe OYTHU BEJIMKOIO, 4 B
IHINIUX — MaJiol (J1d OJHOIO 1 TOro X Tlja).

3 dhopmyamu 3aKoHY ApxiMezna BHAHO, 110 BHUIITOBXYV-
BaJIbHA cujia Oyjae pi3HOKW VYV PI3HUX MOJAX TANKIHHA
(rpaBiTaninHux nouasax). Tomy aasa oxHiel 1 Ti€l K plAMHHT
BEJIMUYMHA BUINITOBXYBAJBHOL CHJIM Ha 3eMJil 1 Ha IHIIUX
nmaaHeTax Oyze pidHOK. 3aJIe’KUTh BeJIMYMHA BHUIIITOBXY-
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BaJIbHOI cuJu i Big 06'emy Tina. Tomy, 3miHIOIOYM 00 €M
TlJla, MOXKHAa peryJjJroBaTH 11 BeJIMUUHY.

Ilpukxnad. 06'em npeamera 0,2 av®. SIka BUIITOBXYBAJIbHA
cuJIa AiATHUMe Ha HbOI'O IIPU IIOBHOMY 3aHYPEHHI y BoaAy?

Poszé’ szanns
3rijlHo 3akoHy Apximeza,
BeJIMYMHA BUIIITOBXYBaJbHOI

ps = 1000 kr/m° CUJIM piBHA
F = pgV.

Bingomo, mo rycruHa BoJAM piBHA
1000 xr/m°. Tomy
BUIIITOBXYVBaJbHA CHJIA
F = 1000 xr/m°- 9,8 H/kr -
0,0002 m° = 1,96 H.

Bignosias: 1,96 H.

Ha 3anypene y piiMHy 4M ra3 TLIO (3aHypeHY YaCTHHY
TiJIa) Jl€ BepPTHKAJBHO Bropy BHIITOBXYBAJIbHA
cuJjia, pisHa Ba3si pinunu (rasy), B 00 €eMi 3aHypeHOro
Tia (3axkoH Apximena). BeamuumHa BHINTOBXY-
BAJILHOI CHJIM 3aJIeKHTH BiJl I'YCTHHH piuHHK, 00 €My
TiJIA 1| BeJIMYMHHU IPABITALIHHOrO MOJ.

Q:, 1. Cohopmynionte 3akoH Apximepa. 2. Ym ogHakoea
BULLTOBXyYBasibHA CuUNna [i€ Ha TiNo, 3aHypeHi y Pi3Hi pianHun,
ra3an? 3. 4Ym 3 oagHaKoBOK CUNOID Byae BULLITOBXYBaTU pianHa
Tino Ha 3emni i Ha Mapci? 4. 9k BennyMHa BULLTOBXYBaNbHOI
cunn 3anexuTtb Big ob6'emy Tina? 3anuwite dopmyny
BULLTOBXYBaslbHOI CUNN.

? 1. BipmBHMIA CTakaH 3 BOAOIO 3HAXOAUTHLCS B piBHOBa3i Ha
Tepesax (man. 103, 2). depeB'sHun Opycok Oonyctumo B
ctakaH. Ckinbkn Boau BuTekno? Ym nopywwunaces piBHoBara
NiCNs TOro, SIK y crakadi crtae nnasatm Opycok? 2. Y nocyauHi
3 BOAOKD NNaBae CKNsHKa. Y 3MIHUTLCS piBEeHbL BOAU B
NOCYAUHI, SAKLWO, HaXWIUBLLUW CKNSHKY, 3a4eprnHyTu Helo
TPOXW BOAM | NYCTUTU 3HOBY nNnasatn? 3. Y nocyauHi nnasae
KYCOK NbOay i3 BMEP3NUM Y HbOMo KameHem. AK 3MIHUTbLCSH
piBEHb BOOAW B NOCYAWHI, KONW nig po3rtaHe?




§45. POSB A3YBAHHA 3A/IAY

3adaya 1. BuzHaueHHA I'VCTHUHU Tij1a riipocTaTUYHUM
3BAKYBaAHHSAM.

3akoH ApximMega BUKOPHUCTOBVIOTH [Jis BHU3HAYEHHHA
'YCTUHHU TBepAUuX T Ta pianH. Hanpukian, BaMm noTpibHO
BU3HAYUTH, 30JI0TA PiY 4 11030JI04eHA. BU MaeTe 1ocUTH
HAaYVKOBHX 3HaHBb, 1100 pO3B A3aTH 1[I0 3aga4dy. Bam gocuts
BU3HAYUTHU TI'YCTUHY TLjla 1 NOPIBHATH 11 3 TAOJIUUYHUMHU
TAHUMH.

BukopucraemMo JUHaAMOMETP Ta CKJIAHKY 3 BOJOIO
(man. 104).

CrnouaTKy 3a JJOIIOMOI'0K JUHAMOMeETpAa 3BasKHUMO TiJIo,
I'VCTUHY SAKOro HeoOXiJiHO BH3HAuuTH, yV mnoBitpi. Cuia
TAMXKIHHA, AKa J1€ Ha T1J0:

F, = mg = p;V,g, ne pp — rycruHa tina, Vr — 00'em
Tija.

BumroBXyBajJlbHOK CHJIOK IIOBITpPA IIpU BU3HAYEHHI
CUJIA THMKIHHA HexTyemMo. OnycTUMO TLIO YV CKJISAHKY 3
BoO0. [MHaMoMerp HnoKa)Xe pPIBHOJAIMHY CHJAY CHJIH
TAMIHHSA 1 BUIIITOBXYBAJIBHOIL CHUJIM, AKI1 J110TH HA T1J10:

F=F —-F, =p V. g-pV,E.

Man. 104. lNpunagun ans BU3Ha4YeHHS1 ryCTUHU TBEpAOoro Tina.

Ham Bigomi cuna TaAKiHHA F, Ta pIBHOJAIMHA CHJAa
CUJIM THMIHHSA 1 BHIITOBXYBaJbHOI cuam F, a Takox
I'YCTHUHA BOJAH p,.

Fm g .‘}]"PIJ :H m __ 'L_}J'r
SarnuiiaeMo o

—

Veg(pr—p.) > £ pr—p,°

SBIIKU

Pr = Pe

Ilnss BM3HAUYEeHHsS I'VCTHHHM HeBiOMOl pIIMHU MOXKHA
CKOpHCTaTHUCA i€ GOPMYJIO, AKIIO B HAABHOCTI TBepae
TLJI0O 3 BIIOMOK TI'YCTHHOK. J3aMicTh TI'YCTHHHM BOJAM
M1ICTAaBUMO Y (POPMYJIY I'YCTUHY HEBIJOMOI PiAMHN:

y = fJf (F:: B F} . 1
p,= ~ g Ae pp — Bijoma ryctuHa Tina, r. =

m

IIOKa3 JUHAMOMETPAa, KOJIU T1J0 3BaKVEMO V nNoBiTpi, F —
IIOKa3 fIMHaAMOMeTpa, KOJIM T1JIO 3aHYPEeHe B PIAUHY.

AKImo Hemae TBepAOro Tija 3 BIJOMOI I'VCTHHOIO,
MOKHa 11 BUBHAYUTMH.

3adava 2. Bu3dHAaUYUTH BUIITOBXYBAJILHY CHUJIY, AKa Ji€
Ha KaMiHb 00 emoMm 1,6 M® y MOpCcBKii BOI.

Po3zé’ si3anHns
Fa = gpsV

ps = 1030 xr/m° |F, = 9,8 H/kr - 1030 xr/m° -
g=9,8 H/kr 1,6 m° = 16480 H ~ 16,5 xH.

Bianosine: Fa = 16,5 kH.

3adaua 3. 1K 3MeHIIUTHCA Bara MeTajJeBoro Opycka
006 'emomM 100 c™m? micsiag MOBHOIO 3aHYPEHHA MOT0 B rac.

Hano: Pozé’sa3anHus
V=100 cm® AP = FAAP = gpiV

p.=800kr/m® | 4P=9,8 H/kr- 800 kr/m"- 100 cm® =

AP > 0,784 H.
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Man. 105. o 3aaayi 2

JInss BUMIPpIHOBAHHSA TI'YCTHH TBepAMX TiJ 1 piauH
BHKOPHCTOBYHTH MeTO/] I'I/IPOCTATHYHOIO 3BAMKY-
BaHHA. MoKHA HOr0O BHKOPHCTATH i /IS BU3HAYCHHSA
mMac Ta 00 emiB Tijx pizHoi ¢popmu. B ocHOBI MeToay
JIeJKMTH 3aK0H Apximea.

Q::r 1. Hka 6ynosa rigpocTaTuyHux Tepesis? 2. AKnin 3aKoH
NEXWUTb B OCHOBI MEeToAyY rapoCTaTUYHOro 3saxyBaHHAa? 3. Ak
3a A0NOMOroK rigpoCTaTUYHOro 3BaXyBaHHA BU3HAYUTU
NYCTUHY PiAUHN?

? 1. Konu mube 3aHypuUTLCS Yy BOAy Kopabenb — BNIiTKY 4n
B3UMKY? Ob6rpyHTynTe. 2. € Tpu Baxeni, aki nepedbyBaloTsb y
NONOXEHHI PIBHOBAru: Ha NnepLioMy 3piBHOBaXeHI [BI LIJTKOM
OAHAKOBI rupi; Ha AOpyromMmy 3pIiBHOBaXeHli AOBI rmpi 3
OAHAKOBOro marepiany, npu4oMy ogHa rMps y ABa pasu
nerwa 3a gpyry (man. 105). Ha TpetboMy 3pIiBHOBaXEHi ABI
oAHakoBi 3a o6'emoM rupi 3 pidHoro marepiany. Uo mu
cnoTtepiraTMMemMo Npu 3aHypeHHi Baxenis y Boay?

§46. ¥ MOBMU 11JIABAHHA T1J]

Ha Tino, moBHICTIO 3aHYPEHEe B PIJIMHY, Jl€ CHUJla TAXKIHHA,
HanpaBJieHa BepTHKAJbHO BHM3, Ta BUIITOBXYBaJIbHA
CUJ1a, HAIIpaBJIeHAa Bropy. 3ajie’XHO BlJ[ CIIBBIHOIIEHHA I[UX
CHUJI T1J10 Oye:

— IJIaBATH, SAKIIIO BUIITOBXYVBAaJbHA cuJja Oliblia Bij
CHUJIN THAMKIHHSA;
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Man. 106. lNnaBaHHS Tin

— IIPH PIBHOCTI IMUX CHUJI Tij10 Oyae B piBHOBAa31 B OYIb-
AKOMY MicIll B piiuHI;

— AKIO CUJIa TAXKIHHA OljbIa BijJi BUIITOBXYBAJIbLHOIL
CUJIN, T1JIO Oyzie onycKaTucs Ha JHO (TOHyTHUME).

JAK 3aeXuTh CTAaH CYILLIBHOI'O Tijla, 3aHYPEHOI'0 B
pilAMHY, BiJl CHiBBiAHOIIEeHHS I'VCTUHH piagmHMU 1 Tina?
Cuna rtaximea F, = p,gV, ne p, — rycruHa Tina.
BumrosxysanbHa cuna F, = p, V. PiBHOAiiHA IUX CHUJI
R=F,-F,=gV (p,~ pr)-

Ko rycruna Tijia pr > p,, TO TLIO TOHE. AKINO pr < p, —
T1JIO IlJIaBa€ Ha MOBePXHi. ¥ BUNAAKY pr = p, Tino Oyae y
piBHOBAa31 Ha OYAbL-AKOMY P1BHI BCepeAuH] P1AUHHA.

Ilnss pemoHcTpallil HmbOro sSBUINA MOXHAa MNOKJACTH
Kypsade sauie v Boay. fine noroHe. [lobasasiroun y Boay
cojli (morpidHO, 1mo6 BOHaA poO3YMHHJIACE V BOJl),
IIOMITUMO, IO AUILE IJIaBa€ y piAuH] HA OyAb-AKOMY pPiBHI.
3BepHITH yBary, 0 BOHO ILjlaBa€ Ha OVAb-AsKOMY piBHI,
aJjie He B OyIb-AKOMY nososkeHHi. Jlogasmu 6iabiie col B
PO3YMH, MOXKHa aobuTucs, 10 Aine Oyae maaBaTH Ha
IIOBEPXH1 PO3YUHY.

Y Ilanecruni € MepTBe Mope 13 JIy3Ke COJIOHOK BOJIOIO.
JlrofuHa v IbOMY MOP1 MOKe Ha IIOBEpPXH1 Mamxke CUAITH
(man. 106, a). Cran piBHOBAru npM mjaBaHHI BUKOPHUCTO-
BYIOTh pudH 1 nmigBoaAHI 4oBHH. TakK, MiZIBOAHUN YOBEH MAac
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creriajibHl1 IUCTEPHHU, 3alI0OBHEH]1 BO10K0. SIKIINO ITUCTEPHHA
I[IOBHICTH 3al0OBHEH1 BOJOK, TO HOro Bara OliasbIiia
BHUIIITOBXYBaJIbHOI cuH 1 4yoBeH ToHe. KoJiu 3a 1o01moMoroxo
CTUCHYTOTIO IOBITpPA BOJAY BHUTICHHUTH 3 IUCTEpPH, TO
BUIIITOBXYVBaJibHA cHJia OljbIna Baru 4YoBHA 1 YOBEH
BUILJIMBAE Ha nosepxHio (maxn. 106, 6). Ilpu vacTkoBOMY
3allOBHEHHI1 OajlaCcTHMX IMCTEpPH BIH MOKe ILJIaBaTH Iif
BO/IOKO. ¥ Oararbox pud 3amicTs OajlaCTHUX IUCTEPH €
niaaBaabHUM  Mixyp. Posaysawoum mixyp, pwuba
NigHIMaeTbCcsd Ha noBepxHo. CTHcCKamyu MOIro, BOHA
OIIYCKAEThCA BHUS.

3aKkoH ApxiMea MOXKHa BUKOPUCTOBYBATH 1 JIJ1A rasis.
Tak, niginmasbHa cuaa aepocrara oyge F =gV (p, — p.)»
ne p, — TIyCTHUHaA NOBITpPA, p, — TYyCTHUHA rasy, SAKHUM
3annoBHeHa 000JIOHKAa aepocTary.

Tino moke miaaBaTH Ha NMOBEpPXHI PIIMHH, Hepe-
OyBaTH y piBHOBAa31l y OyaAb-AKOMY MiCIl pIAMHH,
ONYCKATHCA HA JHO. ¥ MOBHM IIJIABAHHSA T1JIa B
PiaAMHI 3aJIeKaTh BiJ CIIBBIIHOINEHHSA MiK CHJIOK
TAMKIHHSA 1 apXIMeJ0BOI CHJIOK. AKI0 BHIITOBXY-
BaJIbHA CUJIA OLJIbIIA 32 CHJIY TSUKIHHSA, TLIO ILIaBAE
HA IOBEPXHI PiIHHHU, a AKII0 MEeHIIIa — TOHe.

Q> 1. Chopmynionte ymoBy nnasaHHsa Tina. 2. MNpu akux
ymoBax Tino ToHe? 3. Ha skomy 3akOHi FpyHTYETLCS
nnaBaHHSA TiN?

21y npobipky HanuTi pTyTb, BOoAa, ONis. HAK BOHMU
PO3MICTATLCA? 2. HOMY KPUXWUHY NEerko nepecysaTtn y BoA, |
BaXKO BUTAraTun ii 3 Boan? flka yactmHa KkpuxunHu nepebdysae
y BOAi, AKWO 3aranbHu 06'em i1 0,12 m*? 3. [ina BU3HA4YEHHSA
N'YCTUHMU pPIOUHW, HaNpuknag po34uHY KyXOHHOI COoirl,
3BAXYIOTb IKECb TiNI0 Yy BOAI, a NOTIM Yy Win piaunHi. Obuncnutu
NYCTUHY PO34MHY KYXOHHOIT coni, Sko Baxok 100 r saxutb y
sBoal 0,86 H, a B upbomy po3umHi — 0,84 H. 4. Hasepitb
npuknagn BUKOPUCTAHHA 3akoHy ApximMena (nnaBaHHS
CyQeH, NoBITpONMaBaHHSA, TOLWLO).
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§47. SACYBAHHSA YMOB I1IJIABAHHA T1J1
JlaGoparopua po6ora N10

Mema: eKcnepuMeHTAJIbHO BCTAHOBUTU YMOBHU
InJIaBaHHA TiJI.

Ilpunadu i mamepianru: MeH3ypKa 3 BOJ0I0, npobipka 3
KOPKOM, Ba)X1lJbH1 Tepe3u 3 HAOOpPOM Ba’KKiB, IICOK V
CIPHUKOBIHN KopoOi11l, (hiabTpyBaJbHUN AP, FAYO0K.

Xia podorm:

1. BusnauTre 1niHY NOAIJIKH MEH3YVPKH, HAJIHUUTE B
MEH3VPKY BOJIH.

2. HacunrTe y npobipKy mHiCKy, 3aKkpuiuTe HpoOipKy
KOPKOM 1 onycTiTh B MeH3ypKy. Buszaute 00 €M
npobipku. Bugnaure, njiaBae MeH3ypKa, TOHE UM CIIJINBAE.

3. BuiimiTh npobOipKy 3 MeH3YpPKH, BHUCYLIITH Ii
(b11BTPYBAJIBLHUM ITAIIEpPOM 1 3BaKTe 11.

4. BusHauTe BHINTOBXYBaJbHY CHJYy, IO Jisja Ha
npoO1pKyY, 1 MOPIBHANUTE 11 3 CHJIOI TSAXKIHHSA, IO Al€ Ha
IpoD1IpKY.

5. BigcunrTe 3 npobipku Ha 1/3 mnicky, gocuifg
MOBTOPITH, a TaKoOX Bci BuMiproBaHHA. Criocrepiranre
cTaH npobipku (ToHe, IJIaBa€, CILJIUBAE).

6. IloBTOpiTH HOCHIL.

PesyabraTin BUMiplOBaHHSA 3alUIIITE V TaOJIHITIO.

O6’em Maca Cwuna MopisHsaHHA| CnocTepe

npobipku

: TAXIHHSA
3 NICKOM

npodipku

3pobiTh BUCHOBOK, IIPU AKHUX CHiBBiiHOmMEeHHAX F, Ta
maw TLJIO TOHE, CILIMBAE, ILJIABAE.
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1. HYomy B nponeci maidpyBaHHA TEPTHOBUX INOBEPXOHDb
TePTHA MiK HUMH CIIOYATKY 3MEHIIIYVETHCHA, 4 ITOTIM 3HOBY
gpocTae?

2. YoMy KoJieca HaBAHTAXKEHOI'0 AaBTOMOO1LIA OYKCYIOTH
Ha CJAMU3BKIN J0p031 MeHIIe, HiMK ITOPOKHBOTI0?

3. Homy Tpeba Oepertu rajibMa aBToMo0OLIS 1 MOTOLIUKJIA
B1J monajaHHsa Ha HUX MacJja?

4. BigomMo, 1110 Mi*K MOJIEKYJIaMH J1I0Th CUJIU IIPUTATaHHSA.
YoMy K AB1 MOJIEKVJIH a3y, 31TKHYBIIINUCH, He 3JIMIIAal0ThCHA,
a posJjiTalTbCcs B pi3HI 6oKkn?

9. JIka 13 cua (cuya TAKIHHA, CHJIA NPVKHOCTL, cHUja
TepTs) Jl€ B TaAKMUX BUIAJAKaxX: a) Boja mnajgae 3 rpeodJi;
6) aBTOMODOLIb 3YNIUHAETHCA B1Jl raJIbMYBaHHSA; B) T'YMOBUM
M A4 BiflcCKaKye BiJl CTIHKHU; I') Bojila B pidmi Teue; 1) HA
naJblll JIOAUHHU 3aJUINAETHCA CJIJl BiJl KHOIKH, AKY BOHA
BKOJIIOBAJIa B CTIHKYV; €) I1IOIIIBM YePEeBUKI1B 3HOIIIVIOTHCS ;
K) NpYKUHA AUHAMOMETpaA PO3TArYETHCA, KOJU N0 Hel
IMiABIIIIEHO TATrapenb?

6. 1151 yoro 0 proK3aKa NpUIINBAIOTh IIUPOK1 JAMKMN?

7. YoMy JOpiIBHIOE THUCK HA pPEeUKHU YOTUPHUBICHOIO
Barosa macow 60 T, KO mJonia CTUKAHHA OJHOIO
KoJieca 3 peikor 10 cm?*?

8. CnopremeH, maca sikoro 80 Kr, 61>KUTh Ha KOB3aHaXx.
SAKUI THCK YMHUTH BIH Ha JIIJ[, AKIIO JIOBXKUHA KOMXKHOI'O
KoB3aHa 40 cMm, a mupuHa jge3a 3 Mm?

9. Baxxkuii TaHK, SAKHH pyXaerhbcsa 1o acdaabTOBiM
I0opo3l, He pyHHVe acdhanbTy. YoMy KX BIH pPO3YaBJIOE
IerJINHY, 110 DOTpamnua mijJ Horo ryceHuIo?

10. Oca verpomasie csoe xajo i3 cuioro 0,00001 H.
Yomy, Al10YM TAKOK MAaJEeHbBKOI CHUJIOK, BOHA IPOKOJIIOE
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mMKipy TBapuHH? SIKMI THCK YMHUTHL Kaji0 HA IIKipy,
AK1no mioia ioro Bicrpsa 0,000 000 000 003 cm?*?

11. Bucora men3ypku 20 cM. i1 HATOBHIOIOTH IO Uep3i
BOJIOI0, I'aCOM, MAIIIMHHUM MacJoM. BusHaure Ajas KOMKHOIL
PIAMHU TUCK HA JITHO MEH3YPKH.

12. Ilig wac raubGokKoro BAMXY B JIeTeHl1 JAOpPOCJO]1
JIOAUHT BXOAUTH OJIM3bKO 41 noBiTpsa. BusHaure macy
[1LOI'0 IOBITPA.

13. ObumcaiTe Macy mnoBiTpsa B 00 eMmi Baimoi »Xujoi
KiMHaTH. fIka Bara nnboro nositrps?

14. Yu wmoxxkHa 3aivicauTu pocuaipg Toppiveanai i3
CKJIAHOIO TPYOKOI0, JOBXXMHA AKO0I MeHIIa 3a 1 m? Oiabiia
zgalwm?

15. Ilpuknagesud UILJIBLHO 0 I'y0 KJEHOBUHU JIMCTOK
PO3PUBAETHCSHA, AKINO BAMUXHYTH INBUAKO HOBiTpsA. fKa
CHJIA PO3PUBAE JIUCTOK?

16. ¥ rizpaBiiuyHOMY IIpeci 1Jjomia NoBepxHi HACOCHOTO
nuaiapa S,=10 cm?, a npeca S, = 200 cm®. dka cuna
PO3BUBAETHCA IIpecoM, HAKIINO Ha MNOPIIEeHb HACOCHOIO
nuJaiHapa aiooTh 13 cuiorpo 300 H ?

17. JlaryaHa Kyasa Barow 294 H nnaBae y BoAl 3aHV-

pPEeHOIO PiBHO HAIOJOBUHY. BuzHauTe 06 €M NOPOXKHUHU Y

cepenuHi kyJii. I'yveruna naryai 8500 kr/m°.

1. IIlo Tarke cuna? Ha ocHOBI AKHUX SABUII BOHA
BUMIPIOETHCSA Ta B AKUX OAUHUIAX?

2. PiBHoaiitHa Kinbkox cua. Ilpuknaau gomaBaHHA
CHJI.

3. Cuna reprs Ta koedinieHt reprs. lIpukiaagm nposasy
CHUJIN TepTH.
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4. Cuna TsaKX1HHA Ta Bara rija. Hesaromicrs.

5. Tuck 1 cuna Tucky. 3akoH llackans, Moro 3acrocy-
BaAHHA B MallIMHAX 1 MexXaH13MaxX.

6. ATmochepHHU TUCK, NOI'0O BUMIPIOBAHHSA . SaJIeKHICTD
aTMoC(epHOro TUCKY B1Jl BUCOTH.

7. 3akoH ApximMena Ta NIPUKJAAHU HOro BUKOPUCTAHHA.

8%, CKRIaaiTh CTPYKTYPHO-JIOIYHY CXeMYy y3arajbHeHHSA
3HaHb 3 PO3JLJIY Ha OCHOBI1 3arajJbHHUX 3aKOHOMIpHOCTEH
IIPUPOJIH.

9%, IIpounraure Bucais M.B. JlomonocoBa. Ik 6u BH
OOr'PYHTYBAJIM YU 3allePeYUJId HOro JIyMKY?

KHura npupoamn HanucaHa Ha MOBI MaTeMaTuku.
lanineo laninen

Po3ain 4

Enepris — ekonoris — ManbyTHE — Ui NOHSTTS HEPO3PUBHI A5
PO3YMIHHSI YMOB B3aeMOoAli II0ANHW 3 NpupoLaolo.

Y ubomy posaini Bu npoaoBXUTE BUBYEHHSI OCHOBHUX TNOHSTH
MEXaHIKn, 3aCTOCOBYBATU 3HAHHSI NPO HWUX Npu pPO3B'A3yBaHHI
KinbkiCHUX 3ana4, (GopmyBaTtu CBOI BMIHHSI BUKOHyBatu nOTPIOHY
poboTy 3 HAMMEHLLIOIKO 3aTpartol eHeprii. Lle 3anopyka BalLuoro ycrixy
B Oyab-siKivi AiISNIbHOCTI | KOHKYPEHTHO34aTHOCTI HaLLoro cycnisibCTea.
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$48. MEXAHIYHA PObBOTA

3 MMOHATTAM «MeXaHiIuHa poboTa» B BiKe 3ycTpluaiucs
Ha ypokax npupojgosHaBcTBa Ta (pisuku. llpuragaemo
IIPUKJIaA BUKOHAHHSA MeXaH14HOl pobOTH.

IligHiMarouYm MOJIOTOK, MA BUKOHYEMO poOOTY; ABUI'VH
ABTOMOOLISA BHKOHVE MeXaHIYHY po0oTy, HmepeMIinVIOUH
aBToMo001J1b; MNiAHOMHHMM KpaH BHKOHYE pobory,
nmepeMiniywouu BaHTakK, rpedbrnl BUKOHYIOTH poboty,
nmepemMmimyoun yoBeH (man. 107). Ilpn sxkux ymosax
BUKOHYETLCA MexXaHiuHa pobora?

3BepHiThCA a0 man. 107, 1. MoxxiauBa Taka cuTyailis,
II[0 IpHU pycl YOBHA NPOTH Teull BiH He Oyje 3MIHIOBATH
CBOE IOJIOMKEHHSs BiJIHOCHO Oepera, xoua rpebiii npukJja-
nanTh cuny no Beces. Cuiy npukiaaeHo, ajge pobory He
BUKOHAaHO, 00 114 cUJjia He IpHUBeJia [0 IepeMilleHHs Tlja.
MexaniuyHa poboTra BUKOHVETHCSH TLJIBKH TOIl, KOJH TLIO
i i€ NPUKJIAJEHO] 10 HhOI'0 CUJIN IIepeMIIyeEThCA HA
NesAKy BlAcTaHb. Y4YeHb, AKHUH CTOITh, VIOIUPAIYUCH B

CTiHY, YH TPHMMa€ B PYKax M f4, podOTH He BHUKOHYE.
JAxmo Ha TiNO Aie cuia, a TiIO He pyXaeThes, pobora He
BUKOHYETHCH.

Man. 107. BukoHaHHS MexaHiYHOI poboTu:
1) moawnHo,; 2) MaLmnHo

CnocrepiraloThcs Takl BUNAJKHU, KOJH TLIO PYyXaeThCA
0e3 yuacTi cuJa (3a 1Hepuiew). Hanpukiaaja, KOTUTBCA IIO
miAa031 KyJbKa, 110 Boajga 31 croay. ¥ IbOMY BHIIAAKY
MexaHIuHa poboTa Tako)X He BHKOHVEThCA. MexaHiuHA
poboTa BUKOHVETHCA TOJl, KOJIM Ha TLIO Jl€ cuJa 1 BOHO
pyXaeThbCcs I Al€H0 1€l CUIIN.

Poarnssmemo, siKk BHKOHaAHa pobdoTa 3aJIe’KUTh BlJ
BeJIMYMHHU CHUJIM 1 B1J JOBXKHMHHU IILIAXY, HA AKOMY TLIO
pyxaJjocs I Al€0 CHIIN.

I[Ipunyerumo, 1110 Mu rnmepeMimniyeMo 1mo ropu3oHTaabHIA
IMOBEPXH1 OPYCOK, NPUKPINUBIIN 0 HHOI'O ra40K JUHAMO-
merpa. Hexa agumHaMoMeTp IOKasye, III0 HAM JI0BEJIOCH
npukaactu cuny 1 H. IlepemicTuBimu 6pycok Ha 1 M, Mmu
BUKOHAaJHU NneBHY pobory. [as nepemimeHHs 1HIIOro
Opycka cunow 2 H Ha 1 M soBeieTbcss BUKOHATH poboTy
BJ/IB14Yl O1JIBIITY.

IlepemicTumo Tenep 6pycok cusioro 1H Ha BigcTans 3 M.
Bukonaemo B 3 pasm Oinbiny pobOTy, HiK y HeplIioMy
BUIIAJKY.

PosrassiayTli npukaagm NnokKasywThb, [0 MeXaHiuyHA
pobora TuM Oijbina, YUM OLIbINA CHJIA 11 BUKOHVE 1 YUM
OlIBINIUM NLIAX, AKANA NPOXOJAUTH TLIO IiJ A€ CHJIH.
Tomy yMOBHUJIMCE BHUMIpHOBATH MeXaHIYHY poboTy
NOOYTKOM CHJIM HA AOBMXHHY LIIAXY, 0 MO0 INPOUIILIO
TLJIO V HAIPSAMKY 11 CHJIH.

MexaniuHa pobora npsasMoO nponopliMHa cHJIl #
NOBMHUH]I IJAAXY, AKUHA TLIO0 HNPOMILIO I AIE CHJIIMN:
pobora = cuJia x mJasax, abo

A=Fs,

ne A — pobora, F —cunais NpoOMAeHUN IMIJIAX.

3a oAMHUII0 poboTH OepyTh pobOTY, AKY BUKOHYE CHJIA
1 H, 1o aie B HANpAMKY pyxXy, Ha maaxy 1 m. OqauHAIO
poboTH HA3UBAIOTH JXKOoyJieM (mo3HavyaeThes [I2K) HA YyeCcTh
aariaimcekoro BueHoro [I»k. Jl»koyns, AKHUNA IIPOBIB
BaKJIMBI [IJIsd HAVKHU JOCJ1AH 100 BUMIPpIOBAHHA po0dOTH.
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1 m:xoyas =1 HBIOTOH X MeTp, abo 1JI»xk =1 H x m.

1000 I:x = 1 x]JIk.

IIpuknad 1. TpakTop mig yac opaHKM TArHe INJYTr i3
cuuoo 20000 H. dAxka pobora BUKOHVETHCA IIPH IIBOMY HA
maaxy o0 m?

Po3e sa3aHHA:

A= Fs

A= 20000 H -50 m =

1 000 000 Oxe = 1,0 - 10° .

Bidnogidv: A = 1,0 - 10° Mxc.

IIpuxknad 2. Buznautre poboTy, AKa BUKOHYETHCH ITij
yac pi1BHOMIPHOIO MiHIMaHHA 3aJ113HO1 DAJIKM 3aB/IOBXKKHA
10 m i nepepizom 100 cm® Ha BucOTY 25 M.

Po3s sa3anus:

A=Fs, ne F — cuna, sKy notpibdHo
IIPUKJIACTH, 100 PIBHOMIDHO IIJIHIMATH
danky Bropy. Ila cuna uncenabHO
IOpiBHIOE cuyl TsxkiHHA Fp, siKa i€ Ha
danky. Cumiy TsAXKIHHA BH3HAYMMO 3a
Macow Oanku: Fr = gm. Macy 6ankmu
obuucauMo, 3Hawuu 11 ob6'em i
I'VCTUHY 3aJ1i3a:

m=p- -V;o00emV=1["-8;

V=100 am - 1am° = 100 am® = 0,1 M°

Orxxe, m = 7800 HF/’MS - 0,1 »° = 780 kr
F=98H/kr - 780 kxr =7644 H.

8 = h, ToOTO BUCOTI MigfHIMaHHA.

A=Fs=T644 H - 25 m = 191100 I:x = 191,1 xJx
Bionosidv: A =191,1 xk]JIk.

Mexaniuyna podora — 1e (p13H9Ha BeJHUYHHA, AKA
BHUMIPIETHCA HOOYTKOM JQiH0Y0l HA TLJIO CHJIM HA
NIJIAX, IPOUJAEHHUH TLIOM Y HANIPAMKY CHJIH.

% 1. 3a skux ymOB BUKOHYETLCSH MexaHi4yHa pobora? 2. Big
AKUX BEJIMHUH 3aN1eXUTb BUKOHaHa poboTta? 3. B akux oanHMLUSX
BUMIPIOETLCSH poboTa? 4. Y BUKOHYETLCH MexaHiyHa poboTa
B TAaKMX BUNaakKax: seamMiab BUNa3nTb HA OEPeBO; XJI0NYUK
TPUMAE MMpPI0 B pyul; y4eHb TUCHE Ha cTineub. Bianoeigb
obrpyHTYNTE.

1. LiBsx macow 100 Mr nigHsnum 3 Nignorv | NOKnanu Ha cTin,
BUCOTA AKOro /5 cM. BuaHaumtm BMKoHaHy poborty. 2. KpaH
nigHiMmae BaHtax 20 kH. Bu3Hauyuntn BUKOHaHy poboTy 3a
nepwi 5,0 ¢, skwo weunakicte nigHimaHHa 30 m/xB. 3. Binomo,
WO ABUNyH TpaMBamMHOro BaroHa nig 4Yac BigDKoKaHHA BiA
3YNUHKN BUKOHYE MEeXaHi4HOT pob0oTun B Kinbka pasis OinbLue,
HDK NI Y4ac pyxy Ha ANSHUI WASXy Takol camMol AOBXUHU 3
yCTaneHo WeuaKicTio. Yomy?

1. BusHauyte poboty, 9Ky BU BUKOHYETE, PIBHOMIPHO NiaHIMa-
IO4YUCb 3 NEepWworo Ha Apyrui noBepx LWKINbHOro
NnpuMileHHA. Yci noTpibHi ans uboro AadHi BUMIpSWATE
CaMOCTIWHO, pe3yNbTaT 3anuiliTb Y 30LUWUT.

2. OB6uyucnite, sky pobOTy BM BUKOHYETE, PIBHOMIPHO
npoxoasym 20 M WNaAXy ropu30OHTaNbHOK [O0POrol.
Bpaxynre, WO nNpu KOXHOMY KpOui BUM BMKOHYETE poOOTY
npnbnuaHo 40 [x.

§$49. [IOTYVKHICTE
TA OIUHMUIII Il BUMIPIOBAHHA

Y 0OararpoxX BHIAJKaxXx Ma€e 3HadYeHHSA He TIJIbKH
BHUKOHaHa pobora, a 1 yac, 3a SKMM BOHA BHKOHYETHCH.
Hanpukisan, TpakTop BHOPKWE AiNAHKY 3emJi 3a 20
XBHJIMH, a KiHb opaB Ou 11 nmiBausaA. IligfioMHEUN KpaH Ha
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OyAIBHMIITBI 3a KiJbKa XBHUJHUH IIIHIMAE Ha BepXHIA
IIoBepxX OYAMHKY TaKy KIJIBKICTH LIEIJINH, AKY JIIOJANHA HE
neperecsia 6 3a pobounmit aeHb. Ha BUpOOHMIITBI BHKO-
PUCTOBVIOTHCHA ABUI'VHHU pi3HOI nmoryKHOoCcT1 (man. 108).
IHIsuaKicTs BUKOHAHHA pOoOOTH V TEXHII XapakTepu-
3VIOTh (D13UYHOIO BEJIMUMHOIO, AKY HA3UBAKOTh IOTY>KHICTIO.
IloTyKHICTH NOPIBHIOE BIIHONIEHHIO podOTH /10 Yacy 11
BuKoHaHHdA. 11106 obumcauTu nory:kHicTh, Tpedba podory
MOAIIATH HA Yac, 3a AKUHA 1110 podOTY BUKOHAHO:

ne N — nory:xkHicTh, A — pobora, { — yac BUKOHAHHSA
poboru. S3a o00uHUYKW nomyxHocmi Oepymev maky
nomyxicHicmo, npu Axiit 3a 1 ¢ sukonyemovcsa poooma 1 /Jxc.

{10 oguENII0 HAa3UBAOTH BATOM (nmo3Havaerscsa Br), Ha
yecThb aHriiucsKkoro suenoro 1. Yarra (1736 — 1819) —
BHHaxX1JIHUKAa [1apoBOl MallllHHA.

IlincraBumo y hopmyny nory:xkHocTl 3HaueHHA A = Fs.

Nl P

Man. 108. ABuryHu pi3HOI NOTYXHOCTI: 1 — ABUryH Y KOMIT IOTEPHI
rexHiui (0,1 Br); 2 — asuryH enexktpoapeni (780 Br);
3 — asuryH Tpakropa (50 kBr)

Ilory:xHIiCcTE HOpPiBHIOE NOOYTKOBI A1I0Y01 HA TLJI0 CHJIHA
Ha INIBUIKICTh, HAJaHVy TLI1YV.

Y TexHIIl IMUPOKO BUKOPUCTOBYIOTH KPaTH1 OAUHHUIIL
nory:xkHocti — Kijgosat (kBt1), merasatr (MBT).

1 kBr=1000 Br; 1 MBr =1 000 000 Br.

Pi3H1 ABUI'YHH MaIOTh IIOTYKHOCTI1 BiJl COTHUX 1 JeCATHUX
YJACTOK KijoBara (ABUI'VH eJIeKTPUYHOI OpUTBHM, IIBEHMHOIL
MAaIlTMHHU) 10 COTEeHb TUCAY KLJI0BaT (BOJAAH] ¥ mapoBi TypoOi-
HH). Ha baraTsox aBuryHax € rabauuka (nmacoopr ABUryHa),
Ha AKI1W 3a3HAYEHO JIedKl faHl IIPoO ABUTI'YH, YV TOMY YHCJII 1
moro nory:kHicTh. lloTyKHICTE JI0OAMHM 3a HOPMAaJIbHUX
YMOB po00TH B cepeiHbOMY cTaHOBUTHL (0 — 80 Br.

SHAIUYM IOTYKHICTS JIBUI'YHA, MOXKHA BUSHAYUTH pobOTY,
AKY BUKOHVE 1€ JIBUTI'VH HNPOTATIOM II€BHOI'O IIPOMIKKY
gyacy. 3 GopMyJIH NOTYKHOCT1 BUILJINBAE, 1o A = Nt.

IIpurkaad. IloryxHicTh ABUryHa, AKUUN IepecyBae
BYriibHU M KoMbaiiH y 3a60i, 3,5 kKBr. Cepennsa mBuakicTh
nepeminiesasa kombaiua 0,1 m/c. ke 3ycunias po3BuBae
KoMOaiH ijg yac nepeMimnieHsas kombanua?

Hano: Posé'azanns:
N=3,5 kBm = [loryxxuaicTts kombanna: N = F + v,
3900 Bm N 3500 Br

— = — =35000 H =35 xH.
v=1mM/c v O0lm/c

IlepeBipka oAMHUIL BUMIPIOBAHHSA:

Bidnosgidv: xkombaitH po3BuBae 3ycuiisa 35 kH.

AOPiIBHIOE poOOTI, M0 BHKOHYETHCA TLIOM 3a

IHory:xHicTh — (hi3MYHA BeJIHYHMHA, AKA YHCEJIBHO
—J OJTHHHUILIO YaCy.




Qb 1. LLlo noka3sye NoTyXHICTb? 2. AK 004MCAUTU NOTYXHICTb,
3Ha4n poboty | 4Yac? 3. HK Ha3MBaAETbCA OAUMHUUS
NOTYXHOCTI? 4. ki 0AMHWULI NOTY>XHOCTI BUKOPUCTOBYIOTb Y
TexHiwi? 5. Ak, 3Ha4Ym NOTYXHICTL | Yac poboTn, obyncINTU
poboTty? 6. Y MOXHaA NOTYXHICTb Ha3BaTu WBUAKICTIO
BUKOHAHHSA poBoTn?

?1. HKY NOTYXHICTb PO3BUBAE ABUINYH KpaHa, KLU0 BaHTaX
10 T BiH NigHiMae 3 wBMAkKicTiO 36,4 M/XB?

2. BU3HauynTn noTyXHICTe MalwunHK, WO nigHimae 120 pas 3a
xBunnHy monot sarowo 0,2 T Ha Bucoty 0,75 m.

3. Aky pob0oTy MOXE BUKOHATU ABUIYH NOTYXHICTIO 2 KBT 3a
roguHy?

1. OBYUCnITL NOTYXHICTL, AKY BM PO3BMBAETE, NiAHIMAO4YUCh
NOBINLHO i LWWBWUAKO 3 NEpLIoro Ha apyrmnin abo TpeTin nosBepx
WKINBHOro npumiweHHsa. Yci noTtpibHi aaHi 3HanaiTte 3a
NONOMOrol BUMIpIOBaHb.

2. YCTaHOBITb, HA $IKY MOTYXHICTb pO3paxoBaHi ABUIyHU
BiAOMMX BaM aBTOMODINIB | TpAKTOpPIB.

Ona ponuTnueunx
BukoHanTe NpoekT «[10TYyXHICTb XUBUX OpraHi3MiB».

§00. HOTEHIIAJIBHA I RKIHETHUYHA EHEPI'IA

Axmo Tisio abo KijabKa TiJ, AK1 B3AEMOI1IOTH M13K c0D010
(cucrema TijI), MOXKYTH BHKOHATH podOTY, TO IOBOPATH,
[0 BOHM MAaKTh eHepriwn. 3JaTHIiCTh pyxoMoro Triiaa
BUKOHYBATH po0OTY HA3MBAIOTh KIHETUYHOI €Heprielo.

Yum Oinpoii maca Tijia ¥ HMIBUAKICTH, 3 AKOK BOHO
pPYXaeThCA, TUM O1JbIIIA MO0 KIHETUYHA eHeprid:

muvo

Ey =

9,

Man. 109. Po3rsirHyra rnpyxuHa Mae noreHuianbHy eHepriio

OpHaxk MOKHa HaBEeCTH INPHUKJIAAU, KOJM TiJa 3JaTHI
BUKOHYBaATu pobory, He nepedysarwuu B pyci. Taky
3IaTHICTh Ma€ N1JHATHUN HA IIeBHY BUCOTY MOJIOT, II1JJHATA
rpebJiexo Boja, 3IrHYTUH JIVK, 3 AKOIO MOXXHAa BUIIYCTUTH
CTpiny, cTucHyTa abo poarsarayra npyxkuHa (maxa. 109),
CTUCHYTEe B DaJIOH] MOBITPA YU AKUUCH 1HIIUMN ra3. He py-
Xar4yuch, BOHM MalTh IPUX0BaHy (IOTeHI1AJbHY ) 3JaTHICTH
BUKOHATH poboTy, AKII0 IM Oyjae HajaHa MOMKJIHUBICTH
pyxarucs. Ilpo rTakl Tinma roBopsiTh, III0 BOHHM MAalOTh
MoTeHHlaJdbHy (Bl JATHHCBKOI'O CJIOBA «IIOTEHIIA» —
MOKJIUBICTE) eHeprito. lloTenianbHy eHeprio BU3HAYAIOTH
K 3JaTHICTH Tijla BHKOHYBaTu pobotry. llsa 3aarHiCTh
MOKe OyTu HacaigkoMm paedopmarii Tijla Y4  HMOro0
po3TalmyBaHHA BIJIHOCHO 3eMHOI IoBepxXH1 (migHsTe Ha
3eMJIel0 T1J10, 31ITHYTe, pO3TATHYTe abo B3araJl nedpopMoBaHe
AKUMCh 4uHOM). lloTeHniaJlbHOIO €Heprielw Ha3UBaIOTh
eHeprii, sKa BU3HAYAETHCSA B3AEMHUM II0JIOYKEeHHAM B3aEMO-
mwouyux Tin adbo wacTuH Toro camoro rtina. llorennianeRy
eHepriwo, HaAIpUKJala, Ma€e TLJ0, OIJHATEe BIJHOCHO
IMOBEpPXHI 3emJIl, 60 eHeprisa Tijga 3aJle’KUTh BiJl BBAEMHOI'0
IIOJIOXKEHHA Moro 1 3eMJil Ta 1X B3aEMHOI'O IPUTATAHHA.

EHepriio BUMipHOIOTH TUMH CAMUMU OJUHUIAMMU, 1110 U
poboTy, TOOTO JKOYyJAAMHU. ¥ Ipolecl BUKOHAHHSA poboTH
eHepria Tijna 3MmiHOEThcsaA. BukonHana pobora MOpPIBHIOE
3Mi1H1 eHepril.

BraxxaTumemo, 1110 moTeHIllaJIbHA €eHeprid Tijaa, AKe Jie-
*KUTH HA 3eMJIl, JopiBHIOE HYJIH0. To/l moTeHIlaJbHa eHepris
Tlja, DIAHATOrO HaA JesdAKYy BUCOTY /i, BUMIpIOBATUMETHCH
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Man. 100. PianHHWM Hacoc Man. 101. o 3agay4i 3

podOTOI0, AKY BUKOHAE CUJIA THAMKIHHA 1111 Yac naJglHH4A Tlja
Ha 3emuso. Bu 3Haere, mo pobora nopiBHIOE HOOYTKOBI
CHUJIM HA NIJIAX, TOOTO

A=Fh, ne F — cuna Ta:xiHHd, F = mg.

OTr:ke, y IbOMY pa3i noTeHIliajgbHa eHeprisa £ 1opiBHIOE:

E,,=Fh, abo E,; = mgh.

IloTeHnianbHY eHeprio Ma€e Boja plyoK, NigHATa rpeod-
asamvu (maa. 110), uu Boja, sxka nagae 3 sogocunany (man. 111).

IIomeHnuianbHy eHepzii Ma€E BCAKe NPYHCHO dedhopmosaHe
mino. EHepriro cTUCHEHUX 1 3aKpPYUYEHHUX NPYHKHUH BUKO-
PUCTOBVIOTH V M'OAMHHUKAaX, 'BUHTIBKax. lloreHiiansHy
eHEeprilo CTUCHEHOI'0 rady BHKOPHCTOBVIOTH V pobori
TEeIJIOBUX JBUI'VHIB.

HumMm Oinbine eHeprio Mae TLI0, TUM Olabmy poboTy
BOHO 3JJaTHe BUKOHATHU. BukoHana poboma € mMipow 3MiHU
eHepzii miaa.

Mu o3HaiioMUJIMCA 3 JBOMA BUAAMU MeXaHI4YHOl eHepril.
Iam Buam eHepril (BHYTpPIIIHSA, eJeKTpAYHA TOI0) Ovie
PO3TJISHYTO B HACTYIIHUX PO3/ljaax Kypcy (hisuku.

IIpurkanad. lIBuakicTs Tita Macow 4 Kr y BLIBHOMY
nagiHHl Ha AKOMYCh mMJaAXYy 30lapmmuaacsa 3 2 10 8 m/c.
BusnauuTu podboTy CHJIHM TAXKIHHA HA IBOMY HLJIAXY.
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darTpadyeHa CWJIOK 3eMHOr'o THMXIHHSA
poboTa AOPIBHIOE 3MIHI KIHETHYHOl eHepril

TLJIA.

2 2
muv, mu,

2 2

4HI‘~64M; 41—CI‘-4M—;
¢ C :
— - —— =120 Ik
2 2 h

Eneprisa — ¢di3uuyHa BeJIHYHHA, IKA XapaKTepPU3yeE
3MATHICTh TLIA BHKOHYBAaTH podotry. B mexaniml
PO3IIIAXAETHCH €HePrisi pyXoMoro Tiia — KiHeTH4YHa
eHepris — Ta eHeprida, SKa 3aJIe:KUTh BiJl B3a€EMHOI0
po3TalmiyBaHHA T a00 1X YaCTHH — NOTEHI[iaJbHA
eHepris.

q:} 1. 9Ky eHepriio Ha3mMBawTb KiHEeTU4HOW? 2. Big 4oro

3anexuTb KiHeTu4yHa eHepria? 3. Hky eHepriio Ha3umBalTb
noTteHuiansHoKW? 4. HaBeaiTe npuknagu Tin, WO MakTb
noTeHuianbHy eHepriin. 5. Y SkoMy BUNaaky noteHuiansHy
eHEepriio Tia BBaXalTh TAakOK, WO A0PIBHIOE HYMNO? 6. Ak
BUMIPSTU NOTEHUiaNnbHy eHeprilo Tina, NigHAToro Ha aesiky
BUCOTY BIAHOCHO noBepxHi 3emni? 7. ¥k gosectw, WO
nedopmoBaHa NpyXuHa Mae noTeHuianbHy eHeprin?

?21. LLlo y di3unui po3ymitoTe nig eHeprien? 2. fky eHepriio
BIAHOCHO 3emni Mae nitak, wo netutb? 3. Aky noteHuianbHy
eHepriio BiaHOCHO 3emni mae Tino macorw 100 kr Ha BUCOTI
10 m? 4. [1Bi oaHakoBi 3a 06'eMOM Kyni NiAHATI HA OAHAKOBY
BUCOTY. Yn ogHakoBa IX NoTeHuianbHa eHepria, SKWwo oaHa
Kyns pepes’'aHa, a apyra 3aniaHa? 5. Ha aky Bucorty nigHaTuii
BaHTaX Macol 12 Kkr, kWO Moro noTeHuianbHa eHepriqa
3b6inbwmnaca Ha 1300 Ox? 6. Konu nigHatn 6GnOK CTiHW
OyauHKYy Ha BuUcCOTY 9 M, WMOro noreHujianbHa eHepris
36inblunTLCA Ha 7425 [1x. fAka Bara 6noka? 7. 9ka lwBuaKIiCTb
Kyni macoto 8 r signosigae ii eneprii 80 x?




CTpubHITL B A0BXWNHY 6€3 pO3roHy | po3irHaswmucek. Bumipsinte
NOBXWHY CTpUbKa B 000X BMNagkax i pe3ynbTatu NOACHITh.

§51. IEPETBOPEHHS O/THOI'O BU/1Y
MEXAHIYHOI EHEPI'II B IHIITUH

Bu Bi)xe 3HaeTe, 110 KOAHUM, HABITh HAUBUTIIHIIIUN
MeXaHi3M He jae Burpamy B pobdori. Bukonywouu pobdory,
BH 3aTpauyeTe eHepriw. lla eHepria He 3HuKae. Tum um
IHIIUM IIJIAXOM BOHA NepexoAuTh A0 1HmMUX Tia. B
3aMKHVTIN CHCTEeM1 MeXaHIuHa eHepris nepeTBOPETHCH 3
OJHOTO 11 BUAY B APYruil, 3 NOTEHI[1AJbHOl B KIHETUYHY 1
HaBnaku. Ilig saMKHYTOI0 Oy/1eMO pO3yMITH CUCTEMY, HAJ
AKOI0 HE BUKOHYIOTh pOOOTH 30BHIIIHI 110 BITHOMIEHHIO 10
Hel CUJIN.

Ina inwcerpanil nepeTBOpeHHSA MeXaHIYHOI eHepril
BUKOPUCTAEMO NIpUJIak, 300pakesut Ha man. 112.

HakpyTHMO HUTKY Ha BiCh KoJllIlaTKa, MiJAHABIIN HOr0
Bropy, 1 BianyctTumMo. MU miiHAAU KOJIIIIATKO HA MEBHY
BUCOTY 1 HajJaJix HMOMY II€BHOl IOTeHI[1aJbHOl eHepril.
KoaimaTrko onyckaeTbcsd BHU3 — IIOTeHIllaJibHA eHeprisa
MOT'0 NepeTBOPIETHCA B KIHETUYHY; BOHO 3HOBYV IT1JIHIMEeThCA
Bropy 1 3HoBy Oyae onyckarucsa. Tak Oyae BladyBarucs
K1JIbKa pa3silB.

Man. 112. lNpunan ana cnocrepexeHHs Man. 113. «BiyHui ABUryH»
nepeTBopeHbL MexaHi4YHOI eHepril
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AKdm He Oys0 omopy HOBITPA 1 TEpTA HUTKHU 00 BICH
KOJIIIIaTKAa, TO BOHO O pyxaJjiocs SAK 3aBrojJ[lHO JOBI'UH yac.

Hocaiag ner AOBOAMTHL, IO MeXaHIUYHa eHeprisa He
3HHUKAE 1 He BUHHUKAE 3 HIYOT0, a4 TLJIBKH IePeTBOPIETHCS 3
OJHOTO BHUAY B IHImMMH (moTeHIllaJbHA B KIHETHUYHY 1
HaBIIaKH).

muv”
Er=E, mgh =

—

B KOXHMU MOMEHT pyXy KOJILIIIaTKa BOHO Ma€ KIHETUYHY
1 morTeHIlaJlbHY eHeprio. MexaHiuHa eHepriga Horo
JOPIBHIOE CYM1 KIHEeTHYHOI 1 nmoTeHunlajabHOl eHepril. lla
BeJUMUYUHA 3ajumajacsa 0 cranow, skOM He BpaxoBYBATH
[IepeTBOPEeHHsA eHepril vV BHYTPIIIHI €eHepriio IIOoBITpA,
nerajye, B SKUX BLAOYBAETHCA TEPTH I Yac pyXy MassTHUKA.

bararo BUHaAXIJHUKIB HaMaraJiucsa 3poOOUTHU TaKUU
IIPUCTPIN, YV AKOMY IOTEHI[lAJbHA eHeprisd IepeTBOpBaJIacs
O Vv KIHeTUYHY BIYHO — BIYHHUHU JIBUT'VH.

Cepes uMC/IEHHUX NPOEKTIB «BIYHOro» JABUI'YHaA OVYB 1
TaKUHA «BHHaAXif». JlaHOIor 3 JepeB AHUX KVYJb XOAHUTH
HABKOJIO JABOX 3ybuacTux BaJjllB, NPUUYOMY 4YaCTHUHA
JIaHIJora norpamsie B 6aceits 3 sonow (maan. 113). [lepeso
y BOJI1 CILJIMBAE; TOMY IIpaBa 4YaCcTHHA JIAHIIOra MOBUHHA O
Oyima OyTHM 3HAYHO JIermoro, HIXX JlBa, 1 OCTaHHA
nepeBakuTh. Ili yac pyxy 1poro JJasmora KyJjb JiiBa 1oro
yacTHHA 3aBXKAMU MaJja 0 mepeBaXyBaTH IIpaBy; yepes Te
JIAHITIOT MTOBUHEH OyB 0e3ynuHHO obepraTucs.

3naBajiocs 0, AKUH IIPOCTHM 1 IeNIeBUH « BIYHUI » JBUT'YH!
OaHak HeBIIOMHUM BUHAXIHUK, MaOyTh, He IpoOyBaB caM
30yayBaTH TakKoro ABUryHa; ToAl 0 BIH yIeBHHBCH, II0
TaKUH IPHUCTPIN 30BCIM He MOMKe pyxaruchk. A yomy?
Ilogymaire.

IIpukaad. BusaHauuTH NOTEHI1aJIBbHY 1 KIHETHUUYHY
eHepril Tijla Macorw 3 Kr, siKe BLJIbHO IIaJla€ 3 BUCOTH O M,

Ha Bi/JicTaHl 3 M BiJI HOBEepPXHIi 3eMJIi.
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Poszé'sa3anHua:
IloreHmianbHa eHeprisa Tija Ha BUCOTL A
= mgh = 3 Kr - 9,8 H/Kr - 5 M =
150 JIx.

IlorernianbsHa eHepris Tijia Ha BUCOTI Ay

Enr = mgh;y = 3 kr - 9,8 H/Kr - 3 m =
90 .

KimernuyHa eHepriga Tijza Ha I Ke
BHCOTI1 (3a 3aKOHOM 30epexXeHHs 1 IepeTBo-
pPeHHs eHepril):

Ex=FE — Ep =150 ILx — 90 [I:x = 60 k.

Bionosgiov: Erp = 90 IIx; Ex = 60 k.

IIpu BCiX neperBOpeHHAX MexXaHIYHOI eHepril B
3aMKHYTIH CHCTEeM1 BOHA He 3HUKA€ 1 He BUHUKAE 3
HIYOrO0, & TUIBKH NEePeTBOPIETHCA 3 KIHETHYHO1 HA
noTeHulaabsay. B npoMy moasrae 3MiCT 3aKOHY
30epesKeHH 1 MepeTBOPEHH I MeXaHIuHol eHepril.

Qb 1. Hasepnite npuknagu nepeTtBOPeHHs O4HOro Buay
MexaHIYHOI eHepril B IHwun. 2. HAKi NnepeTBOpeHHA eHepril
BiAOYyBaOTLCA Nig Yac NocTpiny 3 nyka? 3. Aki nepeTBoOpeHHs
eHeprii BiabyealTbCA nia 4Yac yapapy Mm'sda o6 nignory?
4. [l0SCHITL NepeTBOPEeHHA OAHOro BMay eHeprii B IHWWA Y
Takux BUNaakax: a) nig Yyac nagiHHs soav y sogocnaai; 6) nig
4yaCc 3akpyyyBaHHS NPYXWHW roAMHHUKA, B) Ha npuknag)
NPYXWUHWU NI 4ac 3aKkpuBaHH« agepen. 9. M'a4, BunyuweHnn 3
PyK, NpW NagiHHi Ha NIANOry He NiACKOYUTb Ha NonepeanHio
BMCOTY. AKLWIO X KUHYTU M'SY 3 NMEeBHOK LWBUAKICTIO, TO BIH
NiACKOYUTL Ha BuCOTY, Oinblwy Bia nonepenHbol. Y yomy
PI3HULSA MK LUMMW pyXamn?

? 1. Bitep, W0 AME 3 BENIMKOIO CUNOI0 HA BIAKPUTOMY MICLL,
3HA4YHO OCnabNETLCH, 3YCTPIBLUM HA CBOEMY LUNSAXY NiC, |
BCepeauHi nicy 30BCIM CTuUxae. Ha wo BUTpa4YaeTbCa nNpw
LUbOMY KIHETUYHA EeHepria, Ky Mae pyxoMe nositpa? Hk
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BUKOPUCTOBYIOTb Ue saBuwe ansa 6opoTtedbu 3 cyxoBisMKn B
CTenoBux pamoHax ?

2. lNin Yac BUKOHaHHRA AeskKuxX NMHacTUYHMX BNpae 3acToco-
BYIOTb TRAMMANIH, SKUA ABNSE CODOIO NPYXHY AOLWWKY, 3aKpPInneHy
OAHUM KiHUEeM. [ToACHITE Ol TpaMnniHa, a TakoX — SKi nepe-
TBOPEHHNA eHeprii BindyBaloTbCsH Npu cTpubKy 3 TpamnniHa.
3. M's4, KMHYTUIA BEPTUKANbHO Bropy, AOCSAr BUCOTU 25 M.
flka noTeHulanbHa eHepria M'a4a y BEpPXHIM ToYUl NONbLOTY,
akwo maca noro 50 r? Yomy OOPIBHIOE KIHETUYHA eHepris
M's4ya B MOMEHT nafiHHA Ha 3emnio? Onopy noBIiTPpS He
BpaxosyBaTtu. Aka BenuyuHa nNoTeHLUiaNbHOI Ta KIHETUYHOI
eHeprii m'sya Ha BucoTi 10 m Hag noBepxHe 3emni?

4. CKinbkn npuknagie MoXxerte HaBeCTU Ha NiATBEPOXEHHS
3aKOHYy 30epexeHHs | NnepeTBOPeHHs eHepril.

§o2. MAIHIMHHU I MEXAHIsMH

MamuHa — NpUCTpii, 110 BUKOHYE MeXaHIuH]I pyXH 3
MEeTOI0 IepeTBOPeHHs eHepril, MmaTepiaJjiB uu iHpopmMairii.
MamuHa MOXKe HABJAATH c000I0 CKJIaJAHY CHCTEMY,
eJIeMEeHTAMHM SKOl € pi3HOMaHITHI MexaHiaMu. MexaHiaM —
cHUCTeMa T1JI, IpU3HaUYeHa JIJid IepeTBOPeHHA PYXY OJIHOTO
Tlja UM KLJABKOX TiJ B nOTPiOH1 pyXM 1HIIUX TiJI.

JIIOAMHI CAYXHUTH BeJHUYe3Ha KIJbKICTH MaIIWH:
aBTOMOO1JIb, MOTOIIMKJI, TpOJIeOyc, BeJloCHUIIe[, JITak,
rmapornJias, IBeMHa MalllMHA, KABOBapKa, eJeKTpodopuTsa,
IIpajbHa MAalllWHA... 3aBAsSAKM MAaIIUHAM JIOJAUHA MOXKe
3aCTOCOBYBATH CHJIY, SKA 3HAYHO MEepPEeBUIIYE CUIY OVAb-
AKOl HAWCHJBHIIIOI 1CTOTH V CBIT1; nepeMimnjaTucs 31
IIBHUAKICTIO, AKO1 He MOXKe JIOCAI'TH KOJHAa »KHUBAa 1CTOTA.

IIlo cninbHe Aasi MamMH? Yci BOHM MaoTh poboumi
opraH, ABUI'VH Ta MeXaHi3M Iepejayl eHepril BiJ ABUr'yHaA
no pobouoro oprana. HassiTe 3a maxn. 114 asurya (1),
MexaHi3M nepenaui (2), poboul opraHu MalimH.
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Man. 114. Mawmnun : 1 — Benocunen; 2 — TpakTop;
3 — renikontep,; 4 — kombawH

Ax suano 3 man. 114, podboui opraiu MaAIIUHUA MOXKYVTh
OyTu pisHuMu: KoJseca (maa. 114, 1 ), xosuii (maan. 114, 2),
nponesgep (man. 114, 3), xausapka (man. 114, 4). Pobouun
OopraH — Ta 4aCTHHAa MallIMHHU, AKa BUKOHVE poboTy.

Y bararbox MallIMH € Kiabka poboumx opraxHis. Ha-
IIPpUKJIan, KoMOAlH MOEAHYE KLJIbKA MAIllMH — XHUBapPKYV,
MOJIOTAPKY, BIAJIKY, TpaHCOOpTEep, CKUPTOYKJajad.
IIBUT'YH CIYIye AJis NepeTBOPEeHHA OJHOr'o0 BUAY eHeprii B
IHINMUM, HAIPUKJIaJ, BHYTPIIIHBOL eHepril najJuBa, eHepriil
eJIEKTPUYHOI'O CTPYMY B MexXaHIUHY eHeprioo. MexaHi3m
[mepeaayl sBJsg€ co00I0 NOEAHAHHA P1I3HOMAHITHHUX IIPOCTHUX
MexaHiamMiB. Hanpuknaa, vy MexaHi3aMl BeJocumeja
MOJKeTe BUABUTH BaKijb, 3yduaTe KoJeco (1ecTepHIo).

I3 B1acHUX crocTepeKeHb V JOBKLIJL UM 3 PO3IIOBlAen
JOPOCJINX BHU 3HAETE PO CLIBCBKOTIOCHOAAPChKI MAIIMHUA:
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TPaAKTOPHU, KoMOamHHM ToIo. JlogmHa 1X BHKOPHUCTOBYE
aassi o0poOITKY 3eMJl 3 MEeTOK OTPHMMAaHHA IPOAVKTIB
XapuyyBaHHsA Ta CAPOBUHU JJIA BUPOOHUIITBA.

Baoma 1 B mKOJII HABKOJIO BAaC BeJIMKA KIJBKICTH
noObyToBOI TEXHIKHM: KOMII I0Tep, TeJjeBizop, Bizleomarsiro-
(hboH, BEHTHIATOP, XOJOAUJIBHUK, KAJbKYIATOP... [lepeiik
NpoaoOBKTe camoctinHo. Il1 MammeEM 1 MexaHI3MH
3pO0UIH KUTTA JIOAUHA 01BN 3PYYHUM 1 KOMGMOPTHUM.

3aBAAKHM MalllMHaAM JIIOJJMHA MOYKEe pyxXaTucs caMma 1

[IepeBO3UTHU BaHTAa1 BOJOI 1 MOBITPAM, IO 3eMHIH
IOBEepXH1 1 mig 3eMJiel0, HaABIThL V 0e3HNO0OBITPAHOMY
npocropi. ¥ HNbOMY JIOAHUHI AOIOMAramTh MAIIUHM, I10
HaJiexXaTh [0 TpaHCOOpPTY — aBToOMOOlJl, TpamBal,
TpoJieiibycHu, JiTaku, BepTOJbLOTH, Kopabii ToIlo.
Beaocuneny — Texx BUA TpaHcnopty. BiH He TIJIBKH
nelreBuy 1 HAMIMHUN, a 1 eKOJIOTIYHO De3rneuyHa MalimuHa.

Po3BUTOK pakeTHOl TeXHIKH Ta aslalil BiaduBcA 1 HA
au3anHl aBToMo0LI1B. BoHM cTranm 0Lkl BUTATHYTUMU,
1X hopMu — OOTIYHHUMHU, II[0 3YMOBHJIO 3HUKEHHSA OIOPY
IIOBITPSA, 3MEHILIeHHSA BUTpAT aJbHOIO.

Mamuau 1 oxopoHa AOBRLAAA. MalmmHM BUKOPHUCTO-
BVIOTh €Heprimo JJid BUKOHAHHA eBHOI poboru. Mammuan,
110 BUKOPHUCTOBVIOTH €HEPrilo HEeBIJHOBJBAHUX 3alacis
najiMBa — KaM AHOro Byrinas, Topdy, HadTH, pagio-
AKTUBHUX PpPEYOBUH — 3a0pYAHIHOHOTH HABKOJIUIIHE
cepejoBHUINEe. YHACHIJIOK IIbOro0 3MIHIOETHCA CKJAI
IIOBITPA, I'PYHTY, BoaAu. Pobora mMammH HOPU3BOAUTH 10
3MiHM IOroAM, POCJIMHHOIO 1 TBAPUHHOI'O CBITY, XBOpOO
KUBHUX OpraHiaMis, 3okpeMma Joaei. Hum 6iasmy podorty
IJs JIOAUHU BUKOHVIOTh MAIIWHMU, TUM OLABINY IIIHY 3a
Hel JOBOAUTHLCHA IJIATUTH : 3JJ0POB AM JIIOJeil, SHUKHEeHHAM
BU/IIB TBAPHH 1 POCJIHUH TOIIO.

MamuHH, y AKUX BUKOPUCTOBYETHCA €eHepris JIOJAUHHA,
TBapuH, BITPY, BOJAU, COHAYHA €Hepris, Mauke He 3a0pya-
HIOIOTH JOBKLLIsA. AJle TaKHMX MAIIUH IIe 3aMaJjio, 1100
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3abesneuutn norpedbum amwaeu. Heobxigno apdbarm mnpo
BUHANJeHHsA 1 BUKOPUCTAHHA MAIMH, AK1I He IIKOAATH
3/I0POB 10 MEIIKAaHI[IB JOBKiJI.

MEeTO0 IepeTBOPEeHH eHepril, marepiaiuis, iHdop-
maiil. JIroau nparayTs CTBOPHOBATH MALIMHH, AKI
CIIOKMBAKThL SAKHAWUMEHIIe HEeBIITHOBJIKBAHOIL
eHepril, AKHAMMeHIIe 3a0pyAHIOIOTH CepeOBHILe
AHHUTTH.

l MamuHH 1 MexXaHI3MH CTBOpPEHiI JHJIHHOKW 3

QD 1. 9ki mawwnHn Bam BIigomi? 3a paxyHOK SKOI eHeprii
npaulinTs ABUINYHW BIAOMMX BaM MaWMH? 2. 3 SKUX
OCHOBHMX YaCTUH CK1aaalnTeCa mawmHn? 3. Oxapakrepuayinre
pobo4i opraHn BipoMmnx Bam mawumH. 4. Oxapakrepuaynte
MexaHI3Mu nepenadl eHepril BIgOMMUX BaM MaLlvH.

?1.3a PaxXyHOK SIKOI eHepril NpauioTs MaWHK, 300paxeHi
Ha man. 1147 2. Ak moxHa Byno 6 3MEeHLWNTU HeraTMBHUN
BMNAMB MaLLWH HA eKONOriYHUIA CTaH A0BKINNA?

1. ki mapku asBToM006iINiB BaM HanbinbLie noaodbalTeca?

2. Cnpobyite onucatun ekonoriyHo 6e3ne4yHnin cy4yacHum
aBTOMOOINb.

3. Ha 0OCHOBI sikMx 3aranbHUX 3aKOoHOMIpHOCTen byperte
MOACHIOBATW A0 MaLLNH?

§ 93. IIPOCTI MEXAHISMH

Y mnonepeaHix mnaparpadax MU O3HAWOMHUJIHUCH 13
BajkeJjieM 1 Moro pizHosugamu — osiokamu. IIpore 11e € He
BCl IIPOCT1I MexXaHI3MH, [0 I1X BUKOPHMCTOBVE JIIOAHUHA V
[MOBCAKJEHHOMY KHUTTI.

IIle ogHUM TaKUM MeXaHI3MOM € MOXWJja ILJIOI[HHA.
100 3MeHIIUTH 3yCUILJIA, HAIIPUKJIA/, IPU 3aBAHTaXKeHH1
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aBTOMOOLJIsA, JIIOAUHA He NMigHIMAae BaHTax (man. 115, a), a
IepeMimye Horo no noxuJjin njaomuHl (maa. 115, 0).

IIpocTum MexaHI3MOM € TAKO¥K KoJoBopoT (may. 116).
OCHOBHOIO 1OI0 YACTUHOIO € BaJI 3 pajilycoM [, i pyuka, AKa
3'elHaHa 3 BAJOM i BijmaneHa Bif oci oGepranHsa Ha [,.
DaKTUYHO MU MAEMO CIIpaBy 3 BaxkeJieM 3 mieuumMma [, i [,.
Bukopucrasmmu ymMoBHM piBHOBarm Baxkensa F,l, = F.l,,
BU3HAYMMO BUT'DAIIl Y CHUJI1 3a JOIIOMOT'0I0 KOJIOBOPOTA.

JAKmo, HanpuUKJaa, BiZIpo 3 BOJOIO JIl€ HA BaJI 13 CHUJIOKO
F,=100 H, a paxgiyc Bana l, = 15 cm i 10BKUHA PYUYKH [, =
30 cmMm, TO

L
5 30 c™m

=350 H.

TakuMm 4MHOM, KOJIOBOPOT jAae Burpaii y cuwil. IIpore
HIIAX, AKUA ODPOXOJUTH PYUKa 3a OAuH 00epT, OLIBIIIHMNA,
HiK goBxuHa o00oay Basa. OTiKe, BUKOPHUCTOBYIOUYHU
KOJIOBOPOT, JIIOAUHA BUTrpPaE y CHJI 1 YV CTUIBKH X pasiB
nmporpae v miasaxy (1oBealTh CAMOCTIHHO).

Bakinp, 010K, KOJOBOPOT, MOXWJa ILIOIMHA MAalTh
zarajJbHyY HAas3BY «InpocTi MexaHiamu». Il1 mMexanizmm
NalTh MOXKJIMBICTE OTPUMATH BUTpalll y cuJii abo miasaxy.
[Ipore, KoM OTPUMYETHCA BUrpam y cujiai, To oyae
nmporpam y mnuisaxy, 1 HaBIakKd — BUTPABIIA Y HLIAXY,
IIpOrpaeMo y CHJIL.

F,=100 H

Man. 115. BukopucraHHsi noxunoi Man. 116. Konosoport
MAOLWMNHA




obepraHHsa

F,=100 H

Man. 117

IIpocTiMu MexXaHI3MaMH € BaKiJIb, IOXWJIA ILJIOIIHM-
Ha, KOJIOBOpOT, 0y10Kku. IIpocTi MexaHI3MH JaKOTh
MOJKJHMBICTh 3MIHIOBATH HaNpam ail cuam, 11
YHCJIOBE 3HAYEHHS, IILJIAX NepeMilleHHA BAHTAKY.

QD 1. LLlo Take konosopoT? 2. Konn AouinbHO 3acToCoOBYyBaTH
noxuny nnowmuHy? 3. [ns 4YOro BUKOPUCTOBYIOTb
KONoBOpoT? 4. Hageaite Nnpuknaan BUKOPUCTAHHA NPOCTUX
MeXaHI3MIB.

?+*1.3aman. 117, a nigpaxynre, Ky cuny noTpibHO NpuknacTu
ons nigHimMaHHa BaHTaxy. 2. Ha man. 117, 6 306paxeHa
cuctema 6nokiB — nonicnact. Aky cuny noTpibHO NpuknacTu
ana nNiaHaTTa BanTaxy? 3. Ha man. 118 3o06paxeHi wunui ans
PO3KOMIOBAHHS rOPIXiB. AK Ail0Tb Wwunui?

So4. LHIPOCTI MEXAHIsMHW B 1I1PUPO/11

SHapsAIAA npalll JoAnHa BHHAWIIIA, CIIOCTEePIrarnyu 3a
TBApMHaAMM, POCJIMHAMH. 3 KAMEHIO BOHA 3po0dmjIa HixK —
rocrpuu «3y0». HaBuniacsa moro kom01iHyBaTH 3 BasKeJieM,
CTBOpPMUJIA BEJHUKY KIJBKICTh HEOOXIHUX 1M 3HaApAIb
npaimi. bararo aaapsaab npaiii € CKJIaJHUMHA MeXaHi3MaMu,
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Man.119. lNigka3kun npupoaun i 3Hapsaans npawi

AKI MOEAHVIOTH KiJbKAa MNPOCTHUX: HOMKHUIL HNOEIHVIOTH
BaX1Jb 1 KJIMH, IOMKpaT — Bask1Jb Ta 'BUHT, 4 'BUHT, V
CBOIO Yepry, NOEAHYE NOXUY IJIONUHY Ta KJIUH.

Ha maux. 119 300paxkeHo yepenu KOHA, KPOJIMKa, KOTa.
3 AKUMM IHCTPYMEHTAMU B NOPiBHAMHU 0 1110 IXHIX 3y0iB?

Kniue € oaHMM 3 npocTHX 3HaApAAbL Ipali, fAKe
mornoMarae JoAuHi 30iabmuT cuany pyk (maa. 120).

B oagaux BuUnaakax JwAuHa a0ae npo 301LabIIeHHSA
I1I04Y0l CHMJIM, a B 1HINMUX Hpo 11 3MeHHIeHHA. Tak, 11100
3BMEHIIUTH CHJIY TEePTHA NPHU MepeMilleHH] TiJl, BUHANIILIN
KoJieco. Kojieco BUKOPUCTOBYIOTE 1 JIJiA Iepeaadl pyxy BiJl
OJITHOT'O T1iJia IO 1HIIIOrO.

IIix wac BUKOHaHHA poOOTH JIOJAHUHI 4YacTo MOTPiOHO
IIePeTBOPIOBATH CUJIY. 3 I[I€0 METOI0 BOHA BUKOPHUCTOBYE
IIpoOCTL 3HAPAAAA Ipalll: Ba)Kijb, OJIOK, K0JIeCcO, IMOXHUJIY
IJIOIIIMHY Ta 1X PI3HOBU/IH.

Y nonepeJHbOMY pPO3J1Jii BU PpoO3rjasijajyd TaKHUH
IIPOCTUM MeXaH13M AK BaKilJib, YMOBY PIBHOBAru BakeJis.
3HaeTe, 10 BaKijab gae BUrpam y cuai. Ym MoKHaA
BUI'PATH 34 JOIOMOTIOK IIPOCTOr0 MexXaHi3amMy B poboTi?
Ilogymaure.

I[Ipuknaau 3acTocyBaHHSA BajrKeJIlB BU MOXKeTe 3HANUTH B
CcBOIH MIK1NBbHIN MaucTepHi. Ile pyuku nemar 1 Bepcrakis,
BayK1Jb CBEepPAJHUJIBHOIO Bepcrara Touo (maan. 121).
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Man. 120. Knu+ gae surpaiu y cuni - Man. 121. BukopuctaHHs Baxens

IIpocti MexaHi3MH BHKOPHMCTOBYHOTH JAJIs 3MiHH
HANPAMKY a00 BeJIHUYMHH Jir04ol cuiau. Burpamy
B po0OTI NPOCTI MEXaHI3MH He 1aI0Th.

Qb 1. Hki B 3HAETE NpOoCTi MexaHiaMn? 2. Haseaite npuknanu
BUKOpPUCTaHHA Baxenis. 3. s 4oro BUKOPUCTOBYIOTb KITUH?
HageniTb Nnpuknagamn IHCTPYMEHTIB, Y SKUX BUKOPUCTAHO KJTUH.
4. [Ins 4oro BUKOPUCTOBYIOTb KOneco? Haseaite npuknaau
BUKOPUCTaHHA Koneca. 5. I3 9Koo MeTo BUKOPUCTOBYIOTh
NPOCTI MexaHI3Mn?

?1.Ninyac PIBHOMIPHOIO NiAHIMAHHSA BaAHTaXy 3a 0NOMOrr Ol
pyxomoro 6noka BiNnbHUIA KiHEUb BipbOBKW Bubupasca 3
weuakictio 0,6 m/c. 3 9KOW WBUAKICTIO NiAHIMANU BaHTax?
2. HYomy B ckeneTi nioavHu 6arato BaxiNibHUX eleMeHTIB?

3. Mnowa nopwHA HarHiTanbHOro Hacoca rigpasniYyHOro
nomkpara 1cm. Nneyi Baxens

2,5¢cmi 50 cm (man. 122). Axy

cuny Tpeba npuknactu 0o

KiHUS Baxens, wob nopgasatm

macno nig tuckom 1000 lMMa?

OxapakTepu3dynte aomMmkpar

AK MawwuHy. 4. 3aman. 123, 06

oXapakTepu3ynte BaXifbHi

eNeMeHTU PYKU NI0AUHN. Man.122. o 3apa4i 3

1. Poarnansre 6ypoBy nnockorybuis. 3HanaiTh y HUX BIiCb
obepTaHHs, nNne4ye cunu ONOpPYy WM nnedye Ail4Yol CUnu.

OB4nCniTh, AKMIA BUrpaLl Yy CUli MOXe JaTu Lenl IHCTPYMEHT.
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2. OrnsaHbTe B cebe npoma NnodbyToBi MALLMHK Ta IHCTPYMEHTK:
M'ACOpPYOKyY, WBEWHY MalWHY, HIX ON8 BiAKPWBAHHSA
KOHCEepBIB, rocTpo3ybui Towo. Oxapakrepuaynre npocTi Ta
cKnagHi MexaHi3MK, Lo B HUX BUKOPUCTOBYIOTLCH.

JLast ;onmMTINBUX

¥ 7 knacl Ha ypokax 0iloJjioril BU BUBYaeTe OYJA0BY 1
KUTTENIANBHICT, TBAPUH. 3BEPHITH yBary, 1o B CKeJleTi
TBAPUH 1 JIOAMHHU BCl KICTKH, II[0 MawTh X04Y AKVYChH
cBoOOAYy pPVYXiIB, € BaKeJasMHu. Y JIOJIHHU Ie KICTKH
KIHI[IBOK, HUXKHA IIejena, depen, (dajnadru najablilis. ¥
KI1IIOK BaXeJsAMHU € KIrTl, YV YWIEHUCTOHOIUX — OLAbIIICTD
CEeIrMEeHTIB IX 30BHIIIHLOI'O CKeJieTy — BaKeJl. MexaHi3aMu
CKeJjieTa, JIe BUKOPHUCTOBVETHCA BaKljab, B OlJabIIOCTI
po3paxoBaHl Ha BUrpam y MMIBHAKOCTI (IIasAxXy) nOpu
Imporparnii B CHJIl.

PoarnsiaeTe yMOBH pPIBHOBAru Ba’KeJIlB Ha NpHUKJIAIL
KiHI[IBOK Joauau (man. 123).

Ha man. 123, a 300pakeHa Jif 3BeJJeHHS CTOIIH IIPH
niaomi Ha nmisnanabii. Onmopoio Ba)kejs, udepe3 AKHUHA
IMIPOXOJAUTH BiCh 00epTaHHA, CAVKATH 'OJIOBKH ILJIIOCHEBUX
KicTok. Cuia TAXKIHHA Tiaa, 110 JOJAaEThCs, IPpUNALAacE HA
HUXKHIO KIHIIBKY 1 INpHKJajgeHa [0 TapaHHOl KICTKH.
Jlitoua cuiia M s3iB, 1110 3A1MCHIOE MiIAOM Tijla, IepelacThLCH

Man. 123. Baxeni y ckenerti niognHn




yepe3 axijioBe CYXOXHJJIA 1 NPUKJaJieHa A0 BUCTYIIY
I ATOYHOI KicTKH. Bakijap gae BUrpain y cuJi.

Ha man. 123, 6 300paxkeHi KicTku nepeamivus. Touka
OIIOPHU BaKeJisl 3HAXOAUTHLCA B JIIKTHOBOMY cyrJiobi, Bara
BaHTaKV IIpUKJIageHa 10 KucTi. Cuia M sa3iB Ma€e KOpoTIie
nnede. Baxinp gae surpami y Bijcrasi.

BukoHanTe npoekT Ha Temy: «Baxeni B XUBIN Npupoai».

ITocTaBuMO HaA TPLOXTI'PaHHY O1OPY Aomieuky. Kosu onopa
Oy/ie 3HAXOAUTUCH ITOCEePEeAUH] JOIIeYKH, TO OCTAHHSA Iepe-
OyBaTuMe y piBHOBa3l. PiBHOBara He NopymuThCa, AKIIO
Ha KI1HIIl JOIIeYKH ITOCTABUTHU OMAHAKOBOlI Macu BaHTal.
Koawm »x BaHTaxXK1 OyAyTH p13HO1 Macu, To piBHOBara Bijipasy
K nopyvmurhbes. IIpore piBHoOBary MoXHa BIJHOBHUTH,
AKIIIO OMOPY HepeMICTHUTH Yy 01K BaHTaXKy OLJIBIIIOI Macu
(maxn. 124, a). HYomy ne BigdyBacThca?

IIpoBenemo Takum gocaig. ¥ mITaTruBl 3aKpinuMo Ha Ocl
peKy 3 NoJAlJIKaMH, siKi HaHeceH1 yepe3 PiBHI IPOMIKKH.
Ha niBe nieue pelikm niasicumo BaHTaxX (maa. 124, 6).

Man. 124. PisBHoBara Baxens (a) ta cxema 4ii cun Ha Heoro (0)

Bicb 00epTaHHs

Man. 125. lpunan anst BU3Ha4eHHS yMOBM Man. 126. O6bueHbku
piBHOBaru Tina, Lo Mae Bicb 0bepTaHHs

Ha nmeBHi# BizcTaHl BiJ IITAaTHUBA A0 IIpaBoOro IJjeua
NpuKpinumo auHamomerp. IIpmkiaaBmu meBHY CHAY J0
IUHaAMOMeTpa, IpHUBeIAeMO pPelKy B TIopHM30HTaJbHE
IMoJIoXKeHHs. BumipsemMo BijcTaHb BijJ ocl, Ha #AKIH
3aKpiljieHa pelKa, 10 Micls 3aKpilliIeHHs BaHTaXKy [;, Ta
BiZf ocl A0 MicusAa OpUKpimIeHHs auHamomerpa [,. Ili
BesiuuuHH [, i [, HazuBawTh mwieudnma cua F , (Taxinasa) ta
cunu F,, 3 sKo AWHAMOMETD Ai€ HA APYrY YACTUHY
PEeUuKH.

[Ineuem cunu F HA3MBAIOTH HAMKOPOTIIY BIJICTAHb BiJ
TOUKHU omopu (oci obepraHHs) mxo JjaiHll ail cumuau. Il
BiZIcCTaHb BHU3HAYAIOTH, ONYCTHUBIIMU IEepPHeHAMKYJIADP 3
TOYKHU OIIOPHU HAa JI1HIIO A1l CUJIH.

BenuunHa nieua aasa BUNAAKY Al HA T1JI0 JeKLIbKOX
e mokasani Ha maa. 125. Touxka O — Bich o6epranns, F —
cuia, [ — njede cuiau F. Sk BUJHO 3 Ma.z. 125, HanpsaMOK
ail cuan Moxke Oyru pisHuM. PisHa 1 JoBKHMHA mJIedell vy
cui. JlobyTok BesmuuHU cuym F Ha 11 nuede [ HA3MBAKOTh
MoMeHTOM cuau (M).

M=F - [.
OauHHIIE}0 MOMEHTY CHJIM € TAKUH MOMEHT CHUJIM, IIPH
KoMy airoua cuiia piea 1 H, aii niieue — 1 m, T06T0 1 H - M.
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Y HaBeneHoOMY Ha maa. 124, 6 npukaaal Ha JiBe 1ieye
nie cuna F, = 2 H, a ii naeue [, = 20 cm. Bugznauumo
momedrcunaun F,: M, =F, l,=2H - 0,20 m = 0,40 H- m.
3BepHeMocsa A0 man. 125 1 BuzHauumo B oaumHunax CI
MOMEHTH CHJI, 1110 obepraroTs Tino. Bigcrans OA, = 0,03 M;
OA, =0,06 m; OA, = 0,09 m; OA, =0,12 M.

3a roAUHHUKOBOI CTPLIKOIO JiI0TH MOMEHTH:

M,=F,l,=2 -0,06=0,12 (Hm);

Mi=Fids=4 - 0,12=0,48 (H - m).

IIpoT roAMHHUKOBOL CTPLJIKHU A1IOTH MOMEHTH:

M,=F,l,=5"-0,08=0,15(H"m™m);

M,=F,l,=35 -0,09=0,45 (H-m).

M,+M,=M,+ M,.

K BUAHO, cyMa MOMEHTIB CHJI, 1110 00epTawTh TLI0 34
rOAMHHUKOBOI CTPLIKOIO, JOPIBHIOE CYM1 MOMEHTIB, IO

obeprawTh TiJIO NPOTH TOAMHHHMKOBOI cTplaku. Tiao
repedbyBae B piBHOBAa31.

MoMeHTOM CHJIM HA3WBAKTH AOOYTOK CHJIM HA 11
naeve. Tino Oyae B piBHOBa31, AKIIO CyMa MOMEHTIB
CHJI, 10 00epTarwTh TiJI0 3a TrOAMHHHKOBOI
CTPLIKOK, NOPIBHIOE CyMi MOMEHTIB CHJI, IO
00epTarTh TLJIO NPOTH 'OJIMHHUKOBOL CTPLIKH.

Q-:, 1. Wo 1take momeHT cnn? 2. LLlo Ha3umBalTh nnevyem
cunn? flka ymoBa piBHOBaruv Tina, Ha sike [ii€ Kiibka MOMEHTIB
cun?

4. [lpn 3akpydyBaHHI ravkm nNpuknagalTb CUNY, MOMEHT
aKoi 24 H - M. Fka BenuynHa npuknaaeHoi Cunu, aKLLo paaiyc
ramkm 1 cm? 2. Ha man. 122 3o06paxeHi obueHbkn. Pyka
TUCHe Ha BiacTaHi 15 cm Big oci obepTaHHsa i3 cunow 120 H.
HAKMA MOMEHT BOHA CTBOPIOE?

§ 06. YMOBH PIBHOBAI'M BA/KEJLS

Il1s BUBHAYEeHHSA YMOB P1BHOBAru BajkeJis 3BepHeMOCH
no maxn. 124, 6, Ha AKOMY BiH 300pa’KeHHUM, Ta NIPOBEIAEMO
BUMIipOBaHHsA. BanTa)x /i€ Ha JiiBe mede 13 cujiow F, = 2 H.
Touxka npurIagaHHs IIiel CHUAM BiggajaeHa Big oci
obepranHs Ha [, = 4 cm. Touka npukIagaHas cwiam F,
BijiasieHa BiZ ocl obepranHA Ha [, = 2 cMm. [luHaAaMoMeTp
IIOKAa3ye 3HaYeHHA cuau F, =4 H.

Busnauumo momenTu cui F, i F,.

M,=0,08HmiM,=0,08 Hwm.

SMIHIOIOUH I1JIeYl JiJ0UUX CHJI Ta IX BeJIMUUHY TaK, 11100
BaXXiab OYB Vv piBHOBAa31l, NepPeKOHAEMOCH, 1[0 IIPU IILOMY
MOMEHT CUJIU, sAKa JIl€ Ha JIiBe ILiede, OyJe JOPIBHIOBATH
MOMEHTOB1 CMJIM, AKHUH JIl€ Ha IIpaBe IJjeue.

IIpu piBHOBA31 Baxensa M, = M,, ToOTO MOMEHT, AKUA
Jl€ Ha BaXLJIb 3a NOAMHHHUKOBOI CTPLIKOIO, AOPIBHIOE
MOMEHTOBl, AKHUH JIl€e HA HBOI'0O NPOTH TOAUHHHUKOBOI
CTPLIKH.

3BEepHEeMOCH 10 YMOBH PIBHOBAI'H BajKeJis:

M,=M,,F,-l,=F, —1,, abo

Baxxines nepedyBae B piBHOBa3l, AKIIO BeJIUYUHA CHUJI
o0epHeHO NponopIllMHa JOBKMHI 1X ILJIedel.

F _ [:

F, I

PosrnsubTe Bakesi, 3o00pakeHl Ha man. 127, 128.
IlosicHiTE, YMM BOHHM BIJAPI3HATHLCA BlJ BaKejus,
zo0paskeHoro Ha maan. 124, 67

Ilpukanad 1. Xnonuuk nigiimae Ba"nTaxx (maxn. 127),
Nil04M Ha peHKy, NOBKHHaA sAKol 2 M, i3 cuiaorwo 50 H.
Bincrans Biff Touku onopu (obepraHHsA) peMKH 10 TOUYKH 11
noTuxky 3 madow 50 cMm. fAxe 3ycuaaa XJIONUHUK
npukaagae no madpmn?
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Bick
obepraHHa

Man. 127. 3a aonomMoroio Man 128. LiBsxoBurimay
BaXens niaHIMar Te BAHTaX

Pozé azanns:
BukopucraeMo npaBmjio MOMEHTIB CHJI
ﬂf[g - ﬂ’fg, F;l; - F_gi_r;

L. .. 250

F, = = 200(H)
l, ©0,5

3

Bionosiods. 1o crosa npukiaagere sycuaas 200 H.

IIpurknad 2. Y ckinbKHU pasiB cuJjia OImopy rei3aka npu
BUTSATr'YBAHHI MO0 3 JOIIKHY OLIbIIIA 34 CUJIY, AKY IIPHUKJIAa€
JIAUHA a0 npaxosuumaua (maan. 124). Bigcrans Bif
TOYKM OIIOPHM JI0 I'OJIOBKH I[BSAXA O CM, JOBXKHUHA PYYKH
npuaany 70 cwm.

Hano: Pose szannsa:
lp = 5 cmMm 3 VYMOBHM PpIBHOBAr'M BaKeJs
BUILJIUBAE:

., el i
F, 1.~ F, 005

Bionosiods. JItonura Burpae B cuii y 14 paasis.

Ba:xi1as nepeOyBae€ y piBHOBa31, AKIIO CyMa MOMEH-
TIB CHJI, 1[0 00epTalTh BAKILIb 32 FOJJHHHHUKOBO)
CTPIJIKOIO, JOPIBHIOE CyMi MOMEHTIB CHJI, IO
00epTarTh BaK1LJIb NPOTH N'OAHHHHKOBOL CTPLIKMH.

Q} 1. Wo Take Baxine? 2. Aka ymoBa piBHOBarm Baxens?
3. Aka 3anexHIiCTb MK 3HAYEHHAMWU CUN | NNeYen uux cun
npu yMOBI piBHOBaru saxens?

? 1. 3a ponomorow o6ueHLoK (Man. 126) «MEepPeKyCyTb»
APOTUHY. flka cuna npuknageHa ao ApoTUHK, AKLO NioauHa
nie i3 cunoto 120 H, nneye uiei cunu 15 cMm, a BiacTaHb Bif, OCI
0OUEHbOK A0 TOYKM IX A0TUKY 3 APOTUHOK 3 cM? 2. Baxinb
3pisHoBaxeHun saxkamu 200 r i 300 r. Ha skin siacTaHi Big
BaHTaxy 300 r 3HaxoAuUTLCA TOYKA OMNOPWU, AKLLO BaHTaX Y
200 r 3HaxoanTbLCA BiA Hel Ha BiacTaHi 15 cm?

1. Po3msHeTe man. 128. Y ckinbku pasiB MOXHa BUrpaTt B CUN
3a AONOMOroK UBSXOBUAMAYa, SKWO nnedi noro /, = 8 cm;
[,=1M?

BUBYEHHY YMOBHU PIBHOBAI'A BAYKEJIA
Jlaboparopua pooora Ne 11

HOIIIEHH]1 CHJI Ta IX MJjieded BaKijb mnepedyBae B

] Mema: nepeBipUTH Ha JA0CIiAL, IPHU SKOMY CITIBB1JI-
pP1BHOBAa3l.

I[Ipunadu i mamepianu: Baxinp Ha mTarusi, HaAOIp
TATrapliB, MacmradHa J1HINKA, AUHAMOMETD.

Xinx poboTu

1. 3piBHOBaXKTe BaxKijb, obeprarul ramkm Ha HOro
KIHIAX TakK, 1100 BiH pO3MiCTHUBCA FOPHU30HTAJBHO.

2. IligBickTe HA JIIBiMl YaCTUHI BarkeJisad ABa TArapiii Ha
Bigcranl 12 em Big oci obepranHA. [oCHifHUM HIJIAXOM
BHU3HAaUTe, HA AKIW BijcTaHl crnpasBa BiJ ocl obepraHHA
Tpeba HOIABICHTH OJMH TArapenb, (ABa TArapil, TpH
TArapiil), mood BaxKijab NPUAIIOB 10 PIBHOBAru.
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3. BBaxaroum, 110 KOKHHUU TArapens BaxXuth 1 H,
3alMIIlTh OTPUMAaHI JaHl B TA0OJIHITIO.

4. O0umCIITh BiIHOIIIEHHA CHJI 1 BiIHOIIIeHHA ILIeYel
IJIA KOXKHOTIO 3 JOCJH1A1B; 3HAUJIeH]1 pe3yJbTaTH 3allMUIIITh
B OCTAHHIN CTOBNUYHK TaOJMILL.

IlopiBHANTE BiIHOIEHHA CHUJI 1 ILJIeYeH.
9. 3pobiTh BUCHOBOK IIPO YMOBHM PIBHOBAru BaskeJid.

Hlodamkoee 3asdanHs. CupobyiTe 3aMicTh TArapiiis,
AK1 BM HiABIIMIYBaAJIXM A0 NIpaBOro IJjedya, NPUAKPIINATH
AMHAMOMETP Ha BijicTaHl 3 ¢M Bij oci obepTaHHA TaK, 11100
3 MOro JONOMOI'0I0 YTPUMYBATH BaXiJib v piBHOBa3i. AKy
cuny mnokaszas pauHamomerp? OO0uymMcaiTeL AJHA ILBOrO
BUNAAKY BIIHOIIEHHS CHWJI, NPUKJAJEHUX A0 ILIedel, 1
3p00iTh BiIMOBIJHNN BUCHOBOK.

§57. KOE®IIICHT KOPUCHOI AI1I MEXAHI3MY

Arx BuaHO 13 monepeaHboro naparpada, Ha NpakTHIL
BHKOHAHAa 3a JOIIOMOI'0OI0 IIPOCTOro MexaHizamy pobora
3aB:K /M OLJIbIIIA 3a KOPUCHY pobory. Bo pobora BUKOHYETHCA
IIPOTHU CUJIMU TEPTH, HAa NepeMilleHHsa MeXaHi3My 4M Horo
yacTuH. Tak, 3aCTOCOBYIOUYMU PYXOMHUH OJIOK, JOBOJAHUTHCH
AOAATKOBO BHKOHYBATHU poboTy, o0 migHATH caM 0JIOK,
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BIPBOBKY M IIOJI0JIATH CHUJIY TepTsa B ocl 61oka. Bukopu-
CTOBYIOUHM MOXMJY ILIOIUHY, OyIeMO BUKOHYBATH poboTY
10 NiAHIMAHHIO BAHTAXKY 1 IPOTHU CUJIA TEepPTH.

Axuit 6u npocTHR UYHM CKJAAHMHN MexXaHI3M MH He
BUKOPHUCTOBYBaJIM, KOpUCHa poboTa, BUKOHAHAa 3a HOro
NOIIOMOT0I0, 3aBKJMW CTAHOBUTHL JIMIIIEe YaCTHUHY
zaTpadyeHol poboru. OrKe, MO3HAUYUBIINA KOPUCHY poboOTY

OVKBOIO A, 3aTpadyeHy A;, MOXKHa 3allMCaTH:
A,
4 4 = L) §
Ae <4y, 4,
Iisa Oy Ab-AKOI0 MPOCTOr0 MeXaH1i3My XapaKTepU3yeThCA
Koe(lIllIEHTOM KOPMCHOl All, AKMH BHU3HAYAETHCSA BlJHO-
IIIeHHAM KopucHOlI poboru po sarpauenol. llosnauarwTs
koedinienT kopucHoi aii KK]I.
KK =A, / A,. Hacto KK]| BupakaioTh y NIpoleHTaxX:
KKI1=A;/A5;-100 %.

BU3HAYEHHSA KK/ ITIOXHUJIOI IIJIONIUHMU.
Jladboparopna pooora Nel2

Mema: HaBunTHCA BU3HAYATH Koe(hiIleHT KOPHUCHOI
il IIPpOCTOro MexXaHi3Mmy.

IIpunadu i mamepianu: noxmnja miaomnuHa (abo JiHIAKA
Ta mTaTuB 3 MmydTow) (man. 129), nepes ssHUil OPYCOK,
MeTaJleBUil OPYCOK, TMHAMOMETP.

Man. 129. lNpunaagn no naboparopHoi pobotun




X171 podoTH

1. ¥YecraHoBiTh NOXUJY IUIONMHY, SAK IOKa3aHO Ha
man. 125, sumipanre ii gzos:kuHy 1 1 Bucory h Ta 3anecits
JaHl B TabIUILIO.

2. BuznauTe Macy jepeB sHOro 0Opycka (m) 3a 10IoMorox
IUHaAMOMEeTpa, 3aHeclTh 11 3HaYeHHs B TaOJIHUILIO.

3. Pyxanure OpycOK Bropy no HOXHJIA NJOIIMHI
pPlIBHOMIpPHO, HEe 3MIHIOIOUHM 3HauyeHHA cuau TaAru. Iloxkas
AUHAMOMETpA 3aHEeCITh V TabJIUIlIo.

4. Busnaure KopucHy pobory A, = mgh, 3arpadyeny
pobory A, = Fl Ta KoediieHT KOpUuCcHOIL Ail 3a (hopMy.JI0I0
KKl =A;/A..

9.% Jlocai MOBTOPITH 3 MeTaJIeBUM OPYCKOM.

6. 3pobite BHCHOBOK mono 3HaueHHsa KRKJI moxmioil
miaomuau, Ta nopiBHAuTe KKJ| moxmiol nmiaommHN s
000X oCcJI1a1B.

HYucao, mo AOPIBHIOE BIAHOIMIEHHI) KOPHUCHOI
po0oTH 10 3aTpadyeHol, HA3UBAKTH KoedilicHTOM
KOPHMCHOI1 i1 MexXaHi3MYy.

U:) 1. 9ky pob0TY HA3MBAKDTL KOPUCHOIO, AKY — 3aTpavyeHoln?
2. YoMy npu 3acTocyBaHHi MexaHi3miB KopucHa pobora He
NOpiBHIOE 3aTpayeHin? 3. Lo Take koediuieHT KOPUCHOI aji
MexaHi3my?

? 1. O6uucnutu KoediuieHT KOpWUCHOI Aii Baxensa 3
BIAHOLWEHHAM nne4den 1 @ 8, 3a AONOMOro SAKOro SLWuK
macolo 150 kr nigHaTuK Ha BucoTty 20 cMm, SKWo A0 Binblworo
nne4ya npuknaneHa cumna 190 H.
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508. UM MO/ HA BUI'PATH B PObBOTI

PoarasinyTi v nonepeAHbOMY po3A1JIl IpOCTI MexXaHi3MH
3aCTOCOBYIOTH IT1J] 4aC BUKOHAHHSA pobdOTHU B TUX BUIIAJKaX,
KOJIM TOTP10HO Ai€10 OHIEL CHJIH 3P1BHOBAYKUTH 1HINY CUJITY.

PoaransiHeMo nUuTaHHA CTOCOBHO 3aCTOCYBAHHSA IPOCTUX
MeXaH13M1B 3 MeTOI0 BUrpamy B pobori.

3piBHOBAXMMO Ha BaKeJji ABI aAKi-HeOyap pisHi 3a
BeJnunHOW cuau F, 1 F, (maxn. 130) 1 npusegeMo Baxxijab v
pyx. Buasumo, 1110 3a Tol caMUil yac TOUYKAa IMPUKJIAJaHHA
MEeHIIo1 cuan F, npoxXoauTs OLJIBINUN NULJIAX S,, 4 TOYKA
NpUKJIaJaHHEA 01111101 CHUIH F, — MEHIIUN NIAX §,.

BumipsaBImIM 1l masgXyu ¥ BeJUUYUHU CHJI, IIPUHUIEMO J0
BHUCHOBKY, IO JIOBXXHWHHU ILJIAXIB, MPOUJEHUX TOYKAMHU
NpUKJAAAaHHA CHJI Ha Bakejl, obepHEeHO NPONOPIIHHI
cCUJIaM:

3BiKU F '8, =F," 8,; A, =F,8,; A, = F,s..

Orxxe, poboTH, AK1 BUKOHYIOTBCS CHJIAMH, IIPUKJIAJeHUMHA
1o 000X 1mIeyen BaskeJisi, piBHI 3a BeJIMUNHOIO: A, = A.,.

TakuMm 4MHOM, KOPUCTYIOUYHUCH BaKejleM, MU BUI'PAEMO
B CHJI1 V CTUIBKHU pa3lB, ¥V CKUIBKH IIPOrpaeMo y HIIAXY.
BurpaTu B po60Ti 3a JOIIOMOr'0O0 BaxKeJjs HeMOXKJIUBo. lle
0 cynmepeuymnJio 3arajJlbHOMY 3aKOHOBI IPUPOAM — 3aKOHOBI
IepeTBOpeHHA 1 30epexkeHHsA eHepril.

Man. 130. Baxine He nae Man. 131. MNoxuna nnownHa
Burpatluy B poborTi
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Y nobyTi yacTo AJA BUTpAIIY B CHJII KOPUCTYIOTHCHA
MMOXMJIOK IJIOIIUHOKW (man. 131). 1lelt npocTUil MexXaHi3M
TAKO0K He fae Burpainy B pobori. CrnpodyiiTe nepeKkoHATHCH
y IbOMY, BUKOHAaBIIHU JabopaTopHy pobdory Nel2.

IlocBijg mokasye, 110 KOAHUH 3 IPOCTHUX MeXaH13MIB He
nae Burpainy B pobori. Pi3H1 nmpocTi MexaHI3MH 3acTo-
COBVIOTH JJI TOro, 1mod BUrpatu B cuJjl abo B NLIAXY.

¥ CKLIBKHM pa3iB BUI'PAEMO B CHJIl, YV CTUIBKH K pasiB
nporpaemo y miaaxy. Ille npasusio mie crapojaBHl BUeHl
Ha3BaJIA «30JIOTUM MPABUJIOM» MEeXaHIKH.

BUrpamy B pobori. 3arpaueHa 3a JONOMOIOK)

\ +JROJeH NpoCTHH MexXaHI3M He MOKe JaTH
—J NPOCTOro MexaHi3amy podoTa 01lJblIa 3a KOPHCHY.

Ucb 1. 3 9KOK METOK BMKOPUCTOBYIOTL Baxinek? 2. Ha3BiTh
BiAOMI BaM MpOCTIi MexaHIi3Mu Ta HaBefiTe npuknagun ix
BUKOPUCTAHHA B NobyTi, B TexHiui. 3. Y1 MOXHa BurpaTtu B
poboTi?

? 1. 9k HemOXNMBICTB BUrpaTu B poboTi BUNNMBAE i3 3aKOHY
30epexeHHs | NepeTBOPEeHHS MexXaHI4YHO1 eHepril.

2. YoMy 3aTpayeHa npu BUKOPUCTAHHI NPOCTUX MEXaHi3MmiB
poboTa 6inbLua 3a KOPUCHY?

1. YoMy CIpHUK nerko po3namartum rnocepeauvHi i Bax4e Bia-
namaTtu ManeHbkMi LUMaTo40K Bi HbOro? 2. 9k Bu oymaere,
YOMY PO3IMSHYTE Ha ypoLi NpaBuio Ha3BaHO «3010TUM» ?

1. lNiHuer ta npuwinka ana BINM3HU € TakoX BaXensmu.
Cnpobyinte 306pazut Cunun, WO Ai0Tb HA NJ1eYi umX BaXenis.
2. Habupaioum nonartolo rFpyHT, MU AIiEMO siK Baxenem. [e
OyayTe TOYKM NpPUKNagaHHa cun i Todka onopu? 3pobiThb
ManioHOK.

§59. PO3B'SI3YBAHHS 3A/IAY

3acTOCYBaHHA 3aKOHY 30epexXeHHsA 1 IlepeTBOPEHHSA
MeXaHiuHOI eHepril gae BaM MOKJIUBICTH PO3B A3VBAHHSA
3ajlad, OB A3aHUX 3 MEeXaHIYHUM PYXOM.

IIpukanad 1. 3 AKO0 MBUAKICTIO pyXaBCsA I1013]] MACO0
1500 7, axmo mix aiew rajasmiBHOl cuau B 150 kH BiH
IIPOUIIOB 3 MOMEHTY HNOYATKY raJlbMyBaHHSA 0 3YINHUHKH
masax 500 m?

Po3é' azanns
3a 3aKOHOM 30epe)KeHHs 1 nepeTBoO-
= 150 000 kr |peHHs eHepril KiHeTHUYHA EHepris 101374
Fr = 150 kH =|BUTpaTUTbLCA HA POOOTY CHUJIHU TEPTH.

~ 150 000 H —
Eh_‘.” — AF_!, frl‘.2[, _ TS 2 = 2FT.5

m
3150000 x 500
[2x150000x500 _, m

V' 1500000 ¢

Bidnosgios: 10 m/c.

IIpuknad 2. EnekTponoiss y MOMEHT BUMKHEHHSA CTPYMY
WImoB 3 mBUJAKicTIO 8 M/c. SIKy BizcTaHp BiH mpoiae 10
IIOBHO1 3YVIMHKHU IO 'OPU30HTAJIBHIN KOJI11, AKIIO rajbMa
He BBIMKHEHO, a KoediuienT Teprsa gopisaoe 0,005?

Po38' sizaHns




B 64 m”
2:0,005-10m

=640 m

S

Bionosgios: 640 M.

IIpuknad 3. 11opiBHATH raJibMOBI IILJIAXU HABAHTAXKEHOI'O
1 IOPOXKHBOIO aBTOMO0OLIIB, AK1 pyXawThCcd 3 OJHAKOBOIO
MIBUAKICTIO, SAKI[0 KOoeMIIIEHTH OIOPY PVXOBl IIlJ Yac
rajlbMyBaHHSA OJJHAKOBI.

BukopucTasiiy po3B A30K IOIEepeAHbOI 3a/1a4i, 10BEIITS,
110 TAJBMIBHUM HLIAX JJisd HABAHTAXKEHOIO 1 HeHaBaHTAa-
KEHOI'o aBTOMOOLIIs Oyle OIHAKOBUM.

ud',) 1. 1o kiHUuiB ctepxHsa 3asaoexkm 40 cm | macow 10 kr
niagicunu Bantaxi macow 40 i 10 kr. le Ttpeba nigneptu
cTepxeHb, Wob BiH nepebyBae y piBHOBa3i? 2. bawToBui
KpaH nigHiMae B ropu3oHTa/IbHOMY MONOXEHHI CTasibHYy
6anky 3asaoBxkn 5 m i nepepizom 100 cm Ha BucoTty 12 m.
HAKY KOPUCHY poDOTY BUKOHYE KpaH?

$60. IEPETBOPEHHS EHEPI'II B
HABKOJIMIIIHBOMY CBITI
Ypok cepea npupoau

PoamicriThea Tak, mod BaM 3pyuHO OyJ10 cnocTepiraTu
3a PyYXOM TPaAHCHIOPTY, Ipanerw Jiojerd Ha OyAlBeJIbHOMY
MaMuJIaHYUKY.

1. PosransiabTe pyxoMmi npeJiMeT HABKOJIO Bac (ABTOMO-
o111, Tposnendycu, nepeMilleHHA OVaAiBeJIbHUX MaTepiajis).
3a paXyHOK SAKOI eHepril 3I1HCHIOETHCA MeXaHIYHUHN PYX B
CIIOCTEepEeKYBAHUX BUNAJKAX?

2. Ha3BiThs npocti 1 cKIaaHI MeXaH13MH, 1110 BUKOPHCTO-
BYIOThCS YV TPAHCIIOPTHUX 3acobax, Ha OYAIBHUIITBI. 3 AKOIO
MEeTOI BOHH BUKOPHUCTOBYIOTHCHA?

3. PosrnsiaeTe HepyxoMmi nnpeameTu (OyAMHKU, KAMIHHSA,
CKVIIYeHHsA OyaiBeIbHUX MaTepiasiB To1o). Yu mawTs 11l
Tia IMoTeHIlaabHy eHepriio? Yu Morjsia BoHA IepeTBOpU-
THUCSA B 1HINIL BUAU eHeprii?

4. Sk 3MiHIOETHECS eHeprisa LerJuHu [Ipu nepeMinieHHi
11 3 MOBePXHI1 3eMJIi 10 MiclA Ha ¢TiHl OyaiBii? 3a paXVHOK
sKO1 eHeprii BoHA 3MiHIOETHCA?

9. 3pobiTe iarwcrparnil (ororpadii) Ha TeMy IIEepPETBO-
peHHsA eHepril Ha OyaiBeJbHOMY MaMJaHYUKY 1 B
HABKOJIMIIIHBOMY CBITI.

3AJIAYL J10 POS3/ILLY 4

1. ABTomo00inb, Maca axkoro 1,5 T, pyXa€erbcs 31 IIBUJ-
Kictio 5,0 m/c. BusnauuTu cepeHe 3HAUYEHHSA CHJIHN, SAKa
nie Ha aBTOMO0OLJIb, KOJM BiH: 1) 3yNUHAETHCA CHJIAMMU
onnopy nporarom 1,0 xB; 2) 3arajibMOBYETHECH ITPOTATOM 15 ¢;

3) 3VIIMHAETHCA, HATKHYBIIIHUCH HAa NEePEeIKoaAY, IIPOTATrOM
0,9 c.

2. JloB:HUHA TOPM3OHTAJIBHO YCTAHOBJIEHOI'O BaKeJs
cTaHOBUTEL 52 cM. Ha #oro KiHNAX 3piBHOBaXKEHO
BaHTa’)Ki, Bara akux 2,51 4,0 H. 3gaiiTu njeui nux cu.
flka cuiia THCKY Ha TOUYKOBY OIIOPY?

3. SIKi BaHTa)X1 3piBHOBA’KEHO Ha KIHIAX BaKeJlsd,
AKINO I1XHI miaeul craHoBaATh 000 1 700 MM, a cujia TUCKY
Ha TOYKOBY onopy aopisHwoe 78,0 H?

4, ABToMO001sb, Bara saxoro 15 KH, pyxaerscsa 3
mBuAKicTIO 27 KM/ron. KoedimieHT onmopy AOpPiBHIOE
0,020. dxy nory:xHiICTh PO3BHUBAE IBUTYH 1 AKY pobOTY BiH
BUKOHYE Ha KOXXHOMY K1JIOMeTpl MIAXy?

9. Ha croui Bucororo 0,75 M cToiTh rups, Maca ssikoi 2,0 kr.
SIKy moreHIlaJIbHY €Heprixo Ma€ rups BIJHOCHO CTOJIA;
niggorn?
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6. CrnipasibHa NpyKMHA YV HEHABAHTAMKEHOMY CTaHI Mae€
noB:xkuHY 0,80 xr. Koau 1i poararau cuior 2 H, To noBKuHA
crasna 88 cM. 3 AK00 CHUJIOK IIOTPIOHO PO3TATHYTH IIPYVKUHY,
11100 11 gosxkuHAa crasa 10 m?

(. flka KiHeTHYHa eHeprisa KyJl, mjo mae macy 20 r i
jJeTuTh 3 mBUAKIcTIO 900 M/c? 3 AK0H0 MBUIAKICTIO
IIOBUHEH pyxXaTtTucs aBTOMO0O1JIb macow 7,2 T, 1mobd Mmatu
TAKY caMy KiHeTHUYHY eHepriwo?

Yy SAT'AJIBHITbD BUBYHEHE

1. ki Buau MexaniuHOl eHeprii Bu 3HaeTe? HaBeaiTh
IPHUKJIAAHU 1X IPOABY B TeXHII[1, IPUPOJ]L, KUTTEALAJIBHOCT1
OpraHi3MiB.

2. OOrpyHTVHTE 3arajbHICTH 3aKOHY 30epekeHHA 1
[IepeTBOPEHHA MeXaHI4YHOol1 eHepril.

3. fIki nmpocTi mexaHi3Mu BH 3HaeTe? 3 SAKOK METOIO
BOHM BUKOPHUCTOBVIOThHCA B mo0OyTi 1 TexHIini? dAxa ix poJs
y *KUBIM npupoai?

4. Yomy KK]I npoctoro mexaniamy mexnmui sig 100 % ?

2.% JlonoBHITE cCcTpYKTypHO-Joriuny cxemy (CJIC)
reMH. I10ACHITEH 3B AI3KH MiK eJleMeHTaMH4 3HAHb TEMHU.

7.% 51k 3HAHHA 3 TeMH BKJIIOUUTE B CB1M 00pas3 npupoau?

8.% fIk mosectu, mio npu ckaaganai CJIC HeobxinHa
MIPUPOJHUYOHAYKOBA KOMIIETEHTHICTS?

Y3araJibHITh BUBYEHE 3a KYPCH IIPUPOJHUYUX ITPEeIMETIB.
3MoesoiTe ¢cBit 00pas npupoau (maxn. 133):

1. PosrnssabsTe, un BCl po3aian pi3MKHU HA HBOMY ITOMI-
meHl. SKmo He BCl, TO AKMH pO3JAlJa Ile HeOoOXIJHO
MIOMICTUTH 1 AKMUMHU 3araJbHUMHU 3aKOHOMIPDHOCTAMMU
3 €HATH HOT0 3 IIEHTPOM AApaA.

Baxine

RRREY

Buau npocTux

MEXaHI3MmiB “3onoTe npasuno’
MEXaHIKn, Noro
3aCTOCYyBaHHS

+—> KiHeTunyHa

Buan mexaHiyHol
eHeprii

3aKkoH 30epexeHHs i NepeTBOPEeHHN
MeXaHI4YHOoI eHepril

lpocTi MexaHIi3Mu y KK npoctoro
CepenoBuLL XUTTH MEXaHI3Mmy

B opraHiami
moanHu
TBApPUHN

3aKOHOMIPHICTL 30epexeHHn
3aKOHOMIPHICTL CNPAMOBAHOCTI CAMOYUHHUX NPOUECIB
+———p 3B'A3KN 3 NOHATTAMM

Man.132. BapiaHT CTYKTYpPHO-/10r4HOI CXemu
po3ainy «MexaHi4Ha poboTta Ta eHepris»
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Blanosial 10 3axay

Bignosiai no sanay posainy 2.
2.340m/c; 3. 60 km/roan, 45 km/ron; 4. ~31m/c;5.480km; 6. 7 m/C.

Bignosiai go 3apay posainy 3.
7. 75000 kMa; 8. =670 kMa; 10. ~3-10"° Na; 11. 2 kMa, 1,6 kMa,
1,8«kMa; 12.5r; 16.6kH; 17. 5,6 -102 Mm%,

Bignosigi po sapay posainy 4.
1.1) 0,13 kH, 2) 0,5kH, 3) 15kH; 2. 32cm, 20cm, 6,5 H; 3. 45,5 H,
32,50H;4. ~23kBt1,300kdx; 5.0;6.5H;7.8,1kdx, 1,5mMm/cC.

Tuxui oxeaH

3aransHi
3aKOHOMIPHOCTI,
npupoan 3emni

3emna — Haw

Marepukm o
CNiNbHUA AIM

Cepeposunuie
ICHYBaHH#A
Opradiamie

XIMIYHHWA ——

| : ;
eneMeHT Hn Dq EITI-{ UBl

! ~—p :
% MNOHATTA | > NoseaiHka

Okcuren +% KuCeHb TBapuH
y npupoal ;
B - " o
IPISHOMAHITHICTD oy
| TBApPWH
N NMpouecu

WMHUTTEAIANBHOCTI |+
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