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AR BHHTHCDH 3A IIHM NIIAPYYHHKOM

ITligpyuruk, cTOpPiHKKM AKOro BM ropraere, ocobIMBUH, A/l3Ke B HROMY
peaaizoBaHO HOCHIIHHOLKHN miaxin mo nmasuamHA. lle ozmauae, mo BH
3MOeTe NPOBOANTH NpoCTi Aocai:xeHHA 1 caMocTiiiHo pobuTi npuny-
IIMIeHHA Ta BHCHOBEH .

[ Tlposexemo aocain U]

¥V 6insmocri naparpadgie HOBMH MaTepian NOACHEHO 3a JAONOMOI'OH
NPOCTHX AOCTiIB.

Hovamuih exenepument @
i

HNocaigeuneKi 3aBIaHHA 3aIpoONOHOBAHO TAKOM 1 JANA BHKOHAHHA
BAoMa 1nig pyopurow « loMamsiit ekcnepuMenTs.

Mpo mo mu giananmes? |EE!

Hanpukiani komHOro maparpacda € pyopurxa «llpo mo mm gisma-
nuck?». Bona nponodye oCHOBHI monoxenHsa 3 susdenoro. e goaso-
JHUTH V3AraJbHATH i Kpalle YCBIZIOMHTH MATEpias.

106 ranboro poaymiTi piznKy il YCHilIHO 3ACTOCOBYBATH 3HAHHA HA
NpaKTHIi, BAM NOoTpi6HO HABYHTHCA PO3B’A3YBATH 3ajJavi. 3 i€k MeTo
Garato 3ajau v NiIPYYHUKY BKJAKYeHO DeanocepeiHso jao meopii, po ba-
TaThOX 3aBlaHL HaBeJeHO nopadu A0 po3B A3aHHA. ¥ 3ajavax Ao ogHiel
YMOEM MOte OYTH 3alIpONOHOBAHO KiIbKA 3ANUTAHE.

JonaTroBl 3AaNATARHA Ta JARNAHHA

Ilicna kosxHOrO maparpadga € pyopuxa «/logaTKoBi sanuTaHHA Ta 3a-
BAAHHA+, 10 nepenbauae gudepeHianiio 3apiaHEs 34 pIBHAMY CKJIANHOCTI.

Jaboparopra poGora ey

Jna nabopaTopHEux pobiT 3anpONMOHOBAHO MAX1J 3 MiHIMAansHO JETa-
NizoBAHMMH AJTOPHTMAMH, N[0 A0IOMOMEe Kpalle BHHKHVTH B CYTE JIO-
CHiXKeHHA KoxHOI pobfoTH, caMocTiiiHO 3'AcyBaTH, IO € ICTOTHHM, a
o0 — HeiCTOTHHM A4 11 BHKOHAHHSA.

Baxxaemo numigrol npani 3 BAINHM ODiAPVIHHKOM.

BuruaiiMo ¢diznky pazom!



KABIHET ®I3HKH.

NPABHWJIA BE3ITEYHOI ITIOBEJATHKH
YYHIB / YYEHHIIb HA YPOKAX ®I3SHKH

dizuka — NpUPOJHHUYA HAVKA, AKA J0CALKYE 3arajbHi BIacTHROCTI
HABKOJHIIHLOTO cBiTY (MaTepii) i Apmm v HasoMy. [Ina Bac BoHA BOOHOYAC
Hoea i He Hoea. llouarkoei BigoMocTi 3 GisMKH BH OTPHMANH il YAC BH-
BUeHHA npeaMeTiB «f gocnigxyio ceiTe Ta <llismaemo nmpupomys. Bam
BiKe posnoBiganu npo aeski dizuuHi apyma, HANpHEKIAA, OIpo THKIHHA
Ta andyain. Bam Bxke Bigomi aesakri (diswuHl TepMiHN, HATPHUKIAJ, IIBH-
IKicTs Ta aroM. Bu Tako BMieTe KOPHCTYBATHCHA JeAKHMH (hil3aMUYHHMH
npHIaflaMu, HANIpUKJIaL, TEPMOMETPOM Ta MIpHHUM muIiHapoM. ¥ Kypci
¢iaukH BH npo e AizsEacTeca aHayHo Oinkme. Ha ypokax Bam poska-
HYTh, AK VUEHI BIIKPpWBAKOTHE 3arajbHl 3aKOHM, AKHM DignopajirosBaHi
NpPHPOJHI ABUINA, HABYATE XAPAKTEPHIVBATH i MNOACHIOBATH Ii IPOLECH.

Hegia'emMHO00 94acTHHOK Ni3HAHHA NPHPOAH € NMPOBeJeHHA AOCHIAIB.
Ha ypokax BH HeoAMiHHO ekcnepuMenTyBaTuMere. IIpocTi aocninu 3 Bu-
KOPHCTAHHAM HecKJaJHoro oblagHaHHA AONOMOXMYTh BaM Kpaie sbar-
HYTH 3aK0oHOMipHOCTI nepebiry ¢isuuHEnX ABHII.

Saaeuuail ypokH (piznkn NpoOBOJAUTHMYTE YV cnenianeno obnajHasHOMY
npuMimesni — diagunoMy KabimeTi, AKHH BiApizHAEThHCA Bijg iHmMMEX.
V anoMy € BunTenschKHMii ra yuHiBchbri crToaM, KaacHA JOLOKA,
KOMI'I0Tep, MyJbTHMeAilfiHa AOIMKAa, MPOEKTOP TOmO. A IIe B TAKOMY
kabineri e penurnit gemoncerpauifinuii erin, Ha AKOMY BuMTeNnL / BUMTE-
IbKa gemMoHcTpye maocaigm. Ilo mporo crona, AK i Ao yYHiBCEKHX, migse-
neHo Hanpyry. ¥ kabineri diankn unmano pissomaniTHoro obnagHaHHA,
AKe 3bepirawTs v madax abo cneniansHii nadopadTehKil KiMHAaTI.

Ha ypokax thisnkn BaM JoBeJeThCH NpPANIOBATH 3 eJeKTpONpHIaja-
MH, CKJAAHUM o0nagHaAHHAM, HArpiTHMH TinaM#®, TOoMy B KabiHeri
0b0oB’'A3KoBO mMoBHHeH OyTH BorHeracHWK i anteuxa. II[o6 me Tpasmysa-
THCA CAMHM i He Hapa>KaTH Ha HebeanmeKy OTOYeHHA, CHiJl AOTPHMYBATH
npaeni GeanedHol NOBEAIHKH.

1. Bea noapoay BuMTeNIA He 3axo/bTe N0 KabiHery i He aanumaiite
poboue micue.

2. Y radineri disnku He DiraiiTe, He nepecypaiiTe CTOMH.

3. ByaeTe yBamkni, obepe:xHi, aucuuniaiHopaHi. TouyHo BHKOHYHTE

BKA3IBKH BUHTEIA.



10.

11.

12.

Bea pmossoay BUMTENA HE TOpKaHTeCH 0 JeMOHCTpaniiiHoro obaan-

HAHHA.

Ilig wac sukoHanHA naboparopaux pobir He TpumaiiTe HA pobovo-

MYV CTOJI OpegMeTH, AK]l He BHEOPHCTOBVIOTE O 94ac po0OTH.

I[Ipunaawm i marepianyu poamimyiiTe Ha pobouomy crToJi Tak, AK ne

3a3HAYEHO B OIIHC] 10 podoTH.

Ilepen nouaTkoM poboTH peTeNbHO BHBYITH BKasiBKM A0 poboru Ta

X1nm 11 BHKOHAHHA.

ITig uac poboru 3 obnagaanHAM (0coDJIMBO CKIAAHUM) He INTOBXAH-

Te CTLI, He JONYyCKAHTe MaJglHHA NpHJIAIIE.

Ilig uac poboTH 3 eleKTPHUHAM 00IaJHAHHAM:

a) BMHKAlTEe IyKepeli0 KHBJIEHHA JHIIE MHicAA TOro, AK Y4YHTENIb
NepeRipUTh NPABMIBHICTE CKAAJAHHA eJeKTPHYHOrO KoJa i go-
3BOJITHTh VBIMKHYTH JYKepesio dKHBJIeHHHA;

0) crexxre, mobd izonanisa nporojie ODyia HEYVINKOLKEHOD;

B) HE TOPKAHTECA PYKAMH J0 OTOJIEHHX AIMAHOK KOJA;

r) HaMarairech He NepeILTiTATH NPOBITHHKH, IX HAKOHEUHHEH Mi-
HO (piKcyHTE ¥ KIeMax;

) BUABHBINK HECOPABHICTL, HEMaifHO BUMKHITE J3Kepeso HUBIeH-
HA TA MOB1JIOMTE BUNTENA.

KopHeTyiOUHCE HATPDITHMH HOpeIMeTAMH Ta pedYoOBHHAMH, OVILTe

obepexxHi, 00 He OTPHUMATH OIIKH.

JakiHunBImIH podoTy, NepeBlpTe CTAH NpHIAAIB, CKIALITE 1X V Ha-

JIe3KHOMY NOPAJKY Ta NOBIIOMTe BUMTENH,

AKIo XTOChH 13 YYHIB /yUEHHIL OTPHMAB TpaBMy, HerailHO NIOBi-

JIoMTe Npo e BYHTens abo mMKiasHY MeacecTpy.



PO3IIJI I. ®IBUKA I ACTPOHOMIS —

HAYKH ITPO ITPHPO/LY

§ 1. IIIO BHBYAC ®ISHKEA?

§ 2. HAYKOBE IIISHAHHA ITPHPO/IH

§ 3. PEHOBHHA I ITOJIE. BY [1I0BA PEHOBHHH

§ 4. ®I3UYHI BEJIHYHHH TA IX BUMIPIOBAHHSA




§ 1. 110 BUBYAE DIZHKA?

1. PizuKa Ta ACTPOHOMIA AK NPHPOIHHY] HAVKH.

2. Teopii dizauHOl HAVKH.

3. Bugarsi disuKH Ta iHXeHepH — HAMI COiBBITYMIHHKH.
4, ®izpuni rina.

5. ®izpuni asuma.

6. Makpo-, MiKpo- Ta Meracsir.
7. Pyx mebecEnx tin. PoaeHTOK vABIeHs npo Gyvaosy CoHAYTHOI CHCTEMH.

1. diznKa Ta aCTPOHOMIA AK NPHPOIHHYI HAYVKH

Ille 8 cuBy AaBHMHY JOAH DOMITHAM, 0 OPHPOAH]I ABMINA MAKTH
cBol sakoHOMipHOCTI. Hanmpukaap, micna gua HacTae HiY, micJaA BecHH —
Jairo. ¥YauMKy AHI Koporiii, a BAITKY — AO0BII.

Haasedimb we npukaadu npupodHux 3aKoHOMIpHOCTEU.

[MpupoaHuMK 3aKOHOMIpHOCTAMHE € i HAPOAHI NPUKMEeTH NPo HOroAy:

® JIACTIBKH JIiTAIOTh BHCOKO — JI0 TAPHOI NOToAM, HA3LKO — J0 J0-

mys;

e rpiM Yy BepecHi — JI0 TeI0l OCeHi;

e OarpaHu# 3axia coHna — ao Herogaw (man. 1.1).

Man. 1.1

SHAHHA NPpHPOAHHUX 3aKOoHOMipHOCTell mnozponse nepepbavary Ti um
iHIIl ABHINA, 3ABAAKH 4YOMY IX MOXXHA BHKOPHCTOBYBATH, HANPHKJIAMI,
y aemyepobeTel UM i yac NpoEKTYEBAHHSA MipoeIeKTpoCcTAHILIN, ABTOMO-
OLIBHHX IMAAXIB, AEPOIOPTIB.

Jliogeil, Akl poayMinHcHa HA NPHPOAHHX 3AKOHOMIpHOCTAX i Mornm
nepeabavaTH NPHPOAH]I ABHIA, HAZHBAJIH MYJApPeIlAMHM.



B agTH4HI YacH 3’ABHJIHCA Nepini BYEHI-TIPHPOLOAOCTIHHKN — JIHO-
M, AKi IPpHCBAYYBAJH ¥HTTA NOMIVKY Ta TNYMAYEHHI) 3aKOHOMipHOCTEH
NPUPOAHUX ABUIIL, 4 NS B

HailiBHaaTHIIIHM YVY€HHM CTAPOJABHLOTO CBIiTY i)
bye Apicrorens, axui xue y I'pentii 8 4 cr. g0 H. e,
Bin npunverus, mo Oe3snid OpHpoIHHX 3AK0OHOMI-
pHOCTell MOMHA NOACHUTH 3a AonomMoroxn Hebara-
TEOX B3araJbHHX 3axKoHoMipHocTeid. Cworogmi mi
3araJibHi 3aKOHOMIpPHOCTI HAZWBAKIOTE JAKOHAMU

NpPHPOIH.

Hasepemo npurnagm. Te, mo kaMmiHEe najgae
BHH3, A 3aHYPeHUH Vv BOAY M HAY CILIMBAE HAropy,
— NPHKJAAH 3aKoHOMipHOcTel. CnIHBAHHA M’ A49a MOACHIETHCH 3aKO-
HOM, BiIKpHTHM [ABHLOIpENLKHM vdeHHMM ApXimemgoMm. 3rijHo 3 mum
3aKOHOM, HA BCi 3aHyYpeHI y BOAY Tija [gi€ BHIOTOBXYBAJBHA CHJIA.
A nasinHa KaMeHs NOACHWETHLCH JAKOHOM BCECBITHLOIO THMIHHA, Bia-
KPHTHM aHTIiHcsKAM yieHHM lcaakom HeororoMm: yei miaa (v Tomy um-
cai kaMies Ta 3eMJIA) OPHTATYIOTECA OJHI 10 OJHHX.

¥ 7 gnaci My 03HAHOMHMOCE AK i3 3AKOHOM BCECBITHBOIO THMKIHHA
HrioToHa, Tak i 3 aakonoMm Apximena i gisHaeMoch, AKi 1le 3aKoHOMipHO-
cTl 00YMOBJIEHI IIHMH 3aKOHAMH.

Cgol MipKYVBAHHA NP0 3aKOHHA TPHPOAH ApicToTeNbs BHKJIAB ¥ BOCEMH
KHHraxX IiJ 3aransHow Hasepow «®isaxkas. Tak mapogunaca Hassa Tiel
HAVKH, AKY MH NOYHHAEMO BHBYATH. ¥ NepeKJajl i3 JaBHBOTPENbHKOL
sthisuKa» o3HAYUAC «HAVKA PO IPHPOLY ».

Dizuka poaBMBAJIACA BOJHOYAC 1 pasosM 3 iHIDOK HAVKOW PO NPHPO-
ny — acmponomicio. 1le c10B0O MOX0OAHTE BiJl TaBHEOIpEIBKHX CJIB «acT-
pa#», [0 O3HAYAE «30pA», 1 «HOMOCH», [0 o3Hauae 3axkoH. Ilpore actpo-
HOMifA BHBYAE He JHIIE 30pi, a il MIaHeTH, IXH]I CYIYTHHKH, KOMeTH. Ac-
TPOHOMIE TAKOM IIKABJATE BeJIMYEe3H] CKyNYeHHH 3ip, AKi HazMBAWOTE
raJjaKkTHKaMH, TOXOJXKeHHA 3ip 1 HaBiTe moxomxeHHA camoro Beecnity.
AcrpoHomia Ta dizsumka MinHO NOB'H3aH]; HANPHUKNAN, HMKepeno eHeprii
3ip pi3MKH BIAKPHJIH, BHBYAKYH ATOMHE AJIpO.

I[soro HABYANLHOIO POKY MH PO3rIfJaTHMEMO NepeBa’XHO MexXaHi-
KY — 4YacTHHY (i3WKH, II0 BUBYAE pyX 1 B3aeMoaiw Tia. OCHOBHI 3aK0OHH
MeXaHikH OyaH BiAKpHTI 30KpeMa 1 0ij uac BUBYeHHSA pyxy HeDecHHX Tin
3 BHKOPHCTAHHAM pPe3yJbTATIB, OTPHMAHHX ACTPOHOMAMH.
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Hayku npo npupoay HaZHBaWTL NPHPOAHHYHNMH, 1 (PIZHKY BBAMKAIOTH
HAal(VHIaMeHTANLHIMO0W cepel HUX. [IpuknagaMBu OpHPOIHHYHX HAVE
TAKOM € Ximia Ta Diosoria, AKl BY Tex BuBuaTHMere B mkoai. Ha crury
¢isHKH 3 TUMH HAVEAMH 3 ABHJIHCA HOBi MpHPOSHHYI HAVKH — HAIIDH-
Kaaj, acrpodisuka, 6iodisuka, disximia,

2. Tropui diznunol HayKu
PoanosiMo npo BYUeHHX, AK] CTOANH 0ind BHTOKIB (hi3HKH.

Jemoxkpir (6anasxko 460—370 pp. 1o H. e.)

Nasaporpensknit yuenni JJlemorpit npunye-
THE iCHYBAHHH amoMis — HaliApidHIIIKAX uyacTH-
HOK PEYOBHHH — 0lJIbINe Hi¥ 3a JBlI THCAYI pOKiB
A0 BiAKpHTTHA 1X gocnaigaum maaxom. Bin ckasas:
«¥ cBiTi € 1Mme aTomu i mopoxxaeygas . lllonpasaa,
Tenep MH 3HAEMO, IO YV «CBiTi®» € He JHIOE ATO-
MH — HANPHUKJAJ, € [ BANPOMIHIOBAHHA: TaK,
yee MHBE Ha 3eMJi icHVE 3aBIAKH BHIIPOMiHIOBAH-
Hi0 CoHnA.

Nemoxpit 3aBxan 6VB VeMiXHeHHI, ToMY fforo
Hazpanu «pinocodom, AN cMmieTecas». A me [lemMoKpiT poaMipKOBYEAR
opo Te, K 3XHTH rigao. Ock KiIbKa HOro MyIpHX BHCJIOBIB.

e IlpexpacHozo docazalwme WAAXOM HABYAHHA | GeAUKUX 3YCUb,
a dypHe 3ac80NEMBCA CAME.

e Hi mucmeymaa, ni mydpocmi He MONHA HABYUMUCA, AKULO HE
BYUMUCA.

e T'onoeHe He 8 NOBHOMI 3HAHb, @ 6 2AUOUHI POIYMIHHA,

Apximen (287-212 pp. 10 1. e.)

Apximen mapoamsecsa, #uB i saruaye y Cupa-
Ky3axX — JAABHBOTPENBKOMY MicTi Ha ocTpoBi CH-
nunig. Bin BiAKpHEB 3aK0OHH piBHOBAr'H, 30KpeMa
«TIPABUI0 BAXKENA», AKE MH BHBYATHMEMO IbOTO
pory. BimlkpuBmH Horo, BAHAXITHHK Tak HagHX-
HYBCHA, 110 33aABMB, 1110 NepeBepHYB 0N deMiI0, AK-
om Mas Toury omopH! Ilporo pory mm Gyaemo BH-
BUATH TAKOMK 3HAMEHHTHH 3aKoH Apximena, AKWN
NOACHIOE ILTABAHHA TLI.




Jlna obopoEu cBoro micra Big pumaaH Apximen moOyayvBae KaTamy-
JLTH, N0 ¥MAXaJIH PHMCLKHX BOlHIB. Benm4esHl KaMeHIOKH, BHOVIOEHI
3 MX MAIIMH, KOCHJH pPAAH PHMIAH. Sali3Hi Jany IHIMAX MAaIUH mij-
HIMAJH pPHMCEK]L KOopalJul 1 KHIanH 1X Ha CKeJll.

3a 0JHIEW 3 JereHj, KoJau puMiaAHM yveipeanuca B Cuparyau, Bipo-
JIOMHO 3aXO0NHBIIH MicTo, ApXiMeJ KpeciHB HA HicKY, BHHAXOJAAYH HOBIL
Dofopl MmammaKM. AN panToM HA KpPecJeHHA HACTYIIMIIA HOrA PHMCBKOIO
BoiHa. O0OypeHnil BHHAXIIHHK KHHYBCA HA PHMJAHHHA 3 KpHKOoM: «He
yinail moix xkpecyaeHs!ls Ile crano ftoro ocransimn caosamu. Congar ay-
NHHUECA i XONOOHOKPOBHO 3apy0aB YIeHOTO MeueM.

lamineo 'anineii (1564—1642)

Konu maibyraii BHAATHHH iTanifcerkui disuk
T'anineo I'amineil BUBYAR B VHiBepcHTeTi ¢disHKyY Ta
MaTeMaTHKY, 1X BHKJAJANH HAa OCHOBl Ipallb JaB-
HLOPpEIbKEHX YUeHHX,

JlapHEOrpeILKA MATEMATHKA OVXe cnomobarna-
CA HHAKOBI, & OCh NMOJOKeHHA «PisuKH» OaBHLO-
rpenbKoro BueHoro Apicrorena BHKIHKANIN CYMHI-
BH. Boun npusenn 'aninesa go BeMTHKHX BiAKPHTTIB
— MM 3roJiloM 03HAHOMHMOCH 3 IIMM JleTaJkHimIe,

Tanmineil nepmuM cnpAMYBAB MiA30pHY TpyOY B
HiuHe HebDo — i ofpasy nobauns ropu i Kpatepn Ha Micami, BiZKpHEB cy-
nyreukn OniTepa, a Tako:x euaeue, mo Yymaneruit Hlnax, akui nepe-
THHAaE HiuHe HeDO, — e CKYNYeHHA He3dliYeHHOI KiNEKOoCT] 3ip.

I'amineit manxko obcTolBaB BYEHHA MOJBCAKOTO acTpoHoMa Mmukonas
Konepauga, 3a AkHM yei nna”deTH, 1 SeMas rako:x, odeprawTbCd HABKO-
no Cornga. Ile pueHHEA He BH3HAJA TOAIINHA NepKBa, 1 miJ] 3arpo3ow TOp-
Typ laninea npuMycunam speKTHcA Horo. Ane, sa
nepexasam, iramificekHil $isHE OpH NLOMY NpO-
MOBHB: «A Bece TAKH 3eMada obepraeThbels

Icaax Heiwron (1643-1727)

Konn B mroai HeloToHa nodOHE cHABHIIIAN 0f-
HOKJACHUEK, malbyTHill disuk BHUpIIIUEBE nepesep-
IMATHA HOro B HABYAHHI — 1 CTAB HAWKpAIIHM Y4-
HeM vy mkojai. Moxanso, e 1 6yB nepmuil KpokK a0
TOro, mod CTAaTH 3roJoM HAHBHJAATHIINHMM aHTIii-
CHKHM VUeHHM.

Samonoayv leaak nonwbnae pisHoMmauiTai BUTI-
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pkH. Hampukman, spamoun, oo MemkaHIl Horo cena ayse DOATHCA KO-
MeT, BiH npue fg3aB caMopoOHHMH AiXTap A0 NOBITpAHOrO aMmia i sanycTUs
iforo BHOYi. ¥Yce ceso OyJI0 Ha)KaxaHe.

Y Bini 14 pokis xsonma sabpanm 31 IIKOJAH JONOMATATH 10 TrOCHogap-
CTBY, aJle BiH BUMBCA CAMOTYKH i B peayasTaTi AKHANKpame miaroryea-
BCA JI0 BCTYIIY B VHiBEPCHTET.

Konu HerwrToH zarinuue yvHieepcuTer, B AHrnil sudyxHyaa enijlemis
YyMH, 1 HOMY JOBEJIOCA HA ABA POKH VCAMITHHTHCA B pigHOMY ceni. AJje
BueHMil He rafAB dyacy, 4 NOPUHYE Y JOCHLJKeHHA Ta po3JyMH, HAaCHiKOM
AKHX CTAJH BeIHKI BIAKPHTTA.

Yuenuii chopmyIl0BAE OCHOBHI 3aKOHM MeXaHIKHM — 3HAMEHUTI «TpH
sakoHH Helotronas». Tako:k BiH BIiIKPHB 3aKOH BCECBITHBOTO TAMKIHHA, 3a
AKHM yei rina v BeeeBiTi npuTaryioThes ojiHe 40 0JHOIO.

3. BuaatTHl QizHKH Ta IHKeHepH — HaMl CHNIBBITYHIHHKH

PoanoeiMo mpo JeAKHX BHAATHHX ¢isuKiB Ta iHXKeHepiB, AKiI Hapo-
aunues abo npanoeany B Yrpaini.

Iean Mymoii (1845-1918)

Ilicna sarkimgyenaa TepHoninsckKol riMuAasil
Iran Ilvnwit supyvmme nimeu go Bigenceskoro
VHIBEPCHTETY. 3rojioM BiH cTaB nmpodecopoM 1 pex-
TopoM Himenskoi Buniol Texnivnol mkonn B Ilpa-
3i, Jep:HaBHUM PaJHMKOM 3 enekTporexHikn Bo-
reMceKoro xopoJuaiecrea 1 Maprrpadgcrsa Mopagsis.
Opne 3 nepmux AificHnx unenis Hayvkosoro Toga-
pucrea imeni Illepuwenka (3 1899 p.), mowecHHii
yneH BijleHCBKOro eNeKTpoTeXHIYHOro TOBaApPHCT-
Ba. Paszom 3 I1. Kynaimem Ta I. Heuyii-JlepEOBEKHEM
gaiificaue nepexaaj Bibail yKpalHCBKO0 MOEBOIO.

Ilymwit 6vB OIHAM 3 NepIIMX, XTO BHBYAB pe-
HTTeHIBCbKI NpoMeHi: came BiH 3po0OME nepini BMCOKOAKICHI pEeHTTreHOr-
paMH 3a JONOMOTOK CAMOTYMXKH CKOHCTpYVHOBaHOro obinagHaHHA. Yde-
HUIl 3aiiMABCH MOJEKVIAPHOW (DidvMKOow, JOCHIMeHHAM KATOAHHUX IIpO-
MEH1B, DepIINM JOCHIAHB CBITIHHA HEOHY, AKe BHKOPHCTOBYVITL, HAIIPH-
Knan, ansa pexnamu. Bin Gpas yuacTts v cnopyixenHi nepmoi 8 €spomni
eJeKTPOCTAHIII] 3SMiHHOTO CTPYMY.
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Murkoana ¥mos (1846—1915)

Muxona Onexcifiopu YMoB 3700VB CBITOBY
cnaBy 3apnsaku nposenesum B Opeci pocnijgsxen-
HAM NOIIHPeHHA eleKTpoMarmiTHol eHeprii. He-
3aexHO Bijl HHOro Taki caMi gocniameHHsA NpoBO-
muB anraificekAil disuk :xom IlofmTiar. Ha
YerTh UX yueHHX disHuHy BellHUHHY, HKA Xapak-
TEPH3VE MNONIHPEeHHA eJNeKTPOMATHITHOI eHeprii,
Ha3BaHO «BexkTOpoM ¥mMoea — llofiaTiHras.

YMOB AOCHIIKYVBAB KOJHBAHHA, EJeKTPHYHI
it onTHYHI ABHIIA, 3eMHHA MArHETH3M, MOJIEKY-
nApHY hizukry, Audy3in BOAHUX PpO3UYHHIB, MOMAPH3AIIK CBIT/A; BiH Ne-
penbaune cKaagay OyaoBy aToMa.

Mukxoaa IIuasunkxos (1857—1908)

Muxona [Immrposuu I[IHApUMKOB HapoIHBCA
e [lonraei. Hagpuaeecs 8 XapriscskoMy yHiBepeuTe-
Ti, mcaa goro mpamosas v Xapkosi # Opeci. Bin
AOCHAIIMKYBAR 3eMHMIT Marderusam, OVB OJHMM 3 BH-
HaxiIHHKiB enexkTpoHHOI doTtorpadii, cthopmyaro-
BaAB 11 NpHHITHIM, NPOBIB A0CNIMKeHHA eNeKTpHY-
HHX ABHN] B aTMoctepi. BHEAXifHUK CTBOPHE 4H-
MAJI0O OPHTIHANLHAUX NPUIANIE 1| NIpHCTPOIB, 30Kpe-
Ma if mpooOpaa cyuacHOro ckadasapa.

IInnsunkor mepmum y ceiTi 3gificHHB Kepy-
BaHHA 00'€eKTaMM Ha BiJIcCTAHI 3a AONMOMOroK pajio, HA BJACHI KOIITH
abyayeae nepmy pajgiocraHiimo B ¥ Kpaidi.

Bye giiicanm unersom Tyayaerol akagemil HayK
ta Jlongoncwkoro PapaseiBCLKOT0 TOBAPHCTBA,
MixHaApOMHOTO TOBAPHCTBA €JEKTPHKIE Ta IHINHX
VIeHHX ToBapHcTB AvcTpii, Beasrii, HiMmeuannn,
Ppannii, CIIIA. Yuenuit rpas Ha CKpHNIILl, 3aX0I1-
NOBaBCA XHBOMHCOM, THCAB BlpImi.

€eren IMaTon (1870-1953)

€sren Ockaposud IlaTon aacaysae v Knesi ne-
priMii y cBiTi IHCTHTYT eleKTPO3BADPOBAHHA, AKHI
HHHI HOCHTE iforo im’a. Ilei imcTHTYT 1 chOTOaHI €

12



npoeigHUM v cBiTi. CBiToBe BHaHaHHA €Bresosi llaTrory npuaecnan pobo-
TH 3 TeXHOJIOri] 3BApIOBAHHA TA KOHCTPYIOBAHHA 3AJIIBHHYHHX MOCTIB. 3a
Horo yuacti cnopyaxesno nosajs 100 apapHux mMocTiB, 30KpeMa 3HAMEHH-
THH cyninkHO3BapHHH MicT uepea [Iuminpo B Kumeni, Bimommii Ak emieT
[TaTronas.

ITin kepipannTeoM E€prena [IaToma Gvio poapobineno obnagHaEHA Ta
TEXHOJIOrN K 3BAPHBAHHA clelniaasHol cTani JUIa TAHKIB.

Irop Cikopeskmii (1889—-1972)

Irop Ieamoermu CikopceKkHil HapogHBCH
B Knegi, Hapuasca B KniBchKOMY nosiTexHiYHOMY
iHcTHTYTI. CKOHCTPYVIOBAE NepInMil rexikomnrep,
10 NMpHHEeCH0 oMy 3rofoM ceBiTory caaey. Bei me-
puIi noJLoTH Ha rejdixonTtepax CiKopcbKHH BHKO-
HyBaB cam!

BinekuricTs cyYaCHHX relikonTtepie poapobmsa-
I0Th 38 NPHHIHAIIOM, AKHHA BUHAHMOBR CiKOpPCEKHH:
BeJHKHH 'BHHT 3BepXV Ta ManHii — Ha xwocti 300-
Ky. Irop CixkopckKHIl CKOHCTPYIOBAE TAKOXK Iep-
IHH ¥ CBiTI Y0THPHMOTOPHHH JiTaK.

Hpiit KounpaTior (1897—-1942)

Opiit Bacuasoenu KoszapaTiok Hapoamecs
B ITonrapi. Horo cnpasmxni iM’'a Ta npisemme —
Onexcanap lllapreit, ane sHacaifjok obcTaBHH BiH
ix aminun. [Ipanwoear v pisaaux Mmicrax, aokpeMa B
XapkKosi.

I0piit KomapaTiok cTaB BCECBiTHRO BigoMuMm
BABJAKH MMOJLOTY AMEPHKAHCBKUX KOCMOHABTIBR Ha
Micanes, AxkEH O0yno 3giliCHEHO 3a pO3paXyHKaMH
TPAEKTOpPil NOABOTIB, 0 BiH IX 3ANpPONOHYBAB.
I'onowna igea Komaparioka monarajia B TOMY, 1mob
BHBECTH KOCMiuHMHA Kopabens Ha opbiTy HaBKOJO
Micana, a DOTIM 3aNVCTHTH 3 ILOTO Kopabdaa 3aiT-
HO-NIOCAJIKOBMI AllapaT, HA AKOMY JIHOJAH BHCAJATLECH HA NPUPOJHHUH Cy-
NYTHHK S3&MJi Ta NOBepHVTHCA Ha KocMiuamHil Kopabeas. Im'am Korgpa-
TIOKA HA3BAHO OJIMH i3 KpaTepie Ha Micaui.
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Onerxcanap Cmaxyna (1900-1983)

Onexcauap Teogopoemu Cmaryna mnicaa 3a-
KiHueHHA riMuazil B Teprononi vasuasca B I'eTTi-
HredcsroMy yHiBepewreri (Himeuunna)., Vepais-
chKEHi (hisMK BMHAHIIOB cnocid nmpocBiTneHHA on-
THEH, AKHH DOJATAEC B HAHeCeHHI HA MOBEPXHI
CKJIA AV3Ke TOHKOI mpo3opol naiska (i1 HasanBawTh
emapoM CMAaKyIHs), 3aBJAKH YOMY IIpO30picTh
onTHKH 3Ha4YHO abinsmyerbeda. llap Cmakyan Ha-
nae 06’eKTHRY doToANApPATA JiNYBATOrO BiATIiHKY.

Cmakyna pospodMB TAKOM YHIKaIbHY TEXHO-
JIOTil0 BHPOIIYBAHHA MOHOKDPHCTANIB, AKiI 3a CBOIMH BIACTHBOCTSIMH
Kpaili 3a npupojari. Meroan, Akl pospobue yueHHI, INHPOKO BHKOPHC-
TOBVIOTE i CLOI'OZHI.

Bagum Jlamkaproe (1903-1974)

Bagum Csresospy JlamkapeoB Hapoambecsa
B Kuepi Ta anobye Tam Bamy oceity. Bin BigkpHuB
feAKl BJIACTHBOCTI HAIMBNPOBIAHHKIB, 3aBIAKH
YOMY BOHH CTAJH «MO3KOM#* yciel cy4acHOI TexHi-
KH: HANIBIPOBIIHMKH BHKOPHCTOBYIOTE ¥V KOMII' H0-
Tepax, cMmaprdoHax, IHpoBHX doTOoANIAPATAX,
Bijjleokamepax tomo. Ilix xepiBEMITBOM ydYeHOTrO
B ImcruTyTi disnkn Arxagemii Hayk YKpaigm Gvio
HaJaro/:xeHo BUpobHMITBO TpaHaucropis. Jlam-
KapbOoB CTBOPHE HAYVEKOBY IOKOJNY (13HKH HAaIiB-
NpoBiHKKIE, AKA 3100yaa ceitory caary. Bin zacayeae [HeTuTyT Hanie-
npoBigHAKIBE Akazemii HayK YKpaian, AKHII HOCHTE CLOTOAHI Horo iM'a,

Hopax (leopriit) Tamos (1904—1968)

I'eopriit ArTorosnu [ aMoB Hapoausca B Oneci,
4 NMpanpBaR ¥y pidHUX KpalHax cBiTy. da miaTeep-
NPKeHHA HAYKOBHX nepesabauens [aMoBa KinbKOM
BUEHHM 0OVJIO NpHCYIMKEeHO HANBHINY HAVKOBY HA-
ropoay — Hobeniscsky npemiio.

Ilo-nepme, I'aMoB poapofHE Mogenk ¢rapAdo-
ro BeeceiTy», arigHo 3 axow BeecriT BUHHEK yHa-
craifok «Benakoro Bubyxy». Yuennx, mo sHaiim-
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JH eKcnepuMeHTaNnbHO chaig Benmkoro Bubyxy (rax sBaHe s«pelikTOBE
npominEA* ), viocrolnn Hobeniseskol nmpemii.

Ilo-ppyre, TamoB nepeabauns «TVHEIBHMI nepexiji», HA AKOMY 3a-
CHOBaHA OiA OLIBHIOCTL CYYaCHHX eJeKTPOHHHX OpHIaglB. ¥ 4eHHX, IO
nigTBepAuan e asule, 6yiao yaocroeno Hobeniscbkol npemii.

ITo-Tpere, I'amos nepeadaYHE TAK 3BAHMH «TeHeTHYHHH Koas, Ha
Aromy Dazyerbes BeA cydacHa Gionoria. YueHux, 10 3HAHIIIN eKCIIepH-
MEeHTAJMbHE MiTBEepIKeHHA MeHeTHYHOro Koay, viaoctoina HobGenisckkoi
npemii.

Jder Jlangay (1908—1968)

Jler Hasuaosuy Jlannay cCTBOPHE TEOPeTHUYHHI
Biain YrpaiHceKoro isMKo-TEXHIYHOIO IHCTHTY-
Ty B Xapkori, Ie sapoannacsa TAK 3BAHA ¢IIKOJa
Janaay» — mrona TeopeTHuHOI QisHKH, AKa
MBAAKO CTAJIA BCECBITHLO BiloMOW0. dapanu obro-
BOpPeHHA cy4yacHol QiauKH Ta cHiBmpani 3 y4eHHM
A0 XAPKOBA NPHIMIMANH BHAATHI (diszHKH 3 pia-
HUX KpaiH €pponn. Jlapgay zafimaBca Maii:xe yci-
Ma ranyaaMi ¢isHKH Ta B DAaraTbox 3 HHX 3podHB
BiAKpHTTH, 3a 1o oro Oyao yvaocroeno Hobenis-
ChEO1 MpeMil.

Bopuc [Hatom (1918-2020)

Boprc €erenoenyg [laTon sapoanseca B Knesi. Ilpogoesxue cnpasy cso-
ro dbareka, €Esrena llaTona, oUuonHBIIH MCAA HLOTO
IrcTiTyT enexrtposBaprosanEA imeHi Csrena llaTo-
HA. Y4YeHHH — NepluHil, Koro OyIC yAOCTOEHO HAH-
BHILOTO CTYIIEHA BiI3HAKH He3aJexKHOl YKpalHu —
apaHHA «['epoll ¥YKpalaus.

Bopuc IlaTon pospofne npmHIHMNOBO HOBI Me-
TOOH eJleKTpoaBapioBaHHA. Bl nmepmmum y cBITi
JIOCJIIMB 3BAPIOBAHHA B KOCMIYHOMY npocropi Ta
CIPHAB CTBOPHBAHHID 3BADHHX KOCMIYHHX KOHC-
TPYRIIH, 3aBAAaKK JOCHMeHHAM BHAATHOIO Bue-
HOT'O BOepile v cBiTi 6yao aaificHeHD 3BaplOBaHHA V
BiIKpUTOMY KOCMOCi.
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i, DiawuHl Ti.IA

Pizura euByae pisuuHi Tina Ta disuuai ABMINA.

@izpuEuM TinoM (abo mpocTo TLIOM) HASHBAKIOTE OVAL-AKHH IpeIMeT.
Hanpurknan, gismuaumu rinamu € CoHue Ta inuii 3opi, niaHeTs, ninjuH-
KH, aBToMobini, cMmaprdorn (Man. 1.2). Jlioan Tex € dpismaEIMHE TLIAMHE,

Heakri dpiznuni Tina He MoxxHa nobaunTH Heo30poOEHHM OKOM, HAIIPH-

KJaJ, HOBITpA B KIMHATL a00 HaHApPIDOHINI YACTHHEH — ATOMH, 3 AKHX
CEAalawThed isuyuHi Tina.

Man. 1.2

@izHuHe TLIO MOME MATH PO3MHTY MeXXY: HAPHKJAL, XMapa 1H II0-
BiTpAHa obonoHKa Semai (man, 1.3).

- il i - e

Man. 1.3

diznKa BHBYAE BIACTHROCTI Ta OVIOBY (hiswmuHHAX Tijd.
Bnacrupoctramu GisMuHMX Tin €, HAOPHKJIAA, po3Mipm, nnoia,
ob’em, Maca, TEMIIEPATYPA.
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IIpo Gypory (hisHYHHX TiN MH BXKe JIENI0 3HAEMO: HANPHKJAJL, Te, IO
BOHH CKJAAAIOTECA 3 aroMiB. [lianime M norosopuMo po e geTaisHIiIme,

Hagepite npukaaau piznuranx tia. lloamarafiTecs ojiHe 3 0ITHUM: XTO
3MOKe HasBaTH Oineme ¢iswyHEEX Tin HaBkonao Hac? Bubepirts ¢gisznune
TiNO, Npo AKe BH MOMKEeTe poanopicTH Biasime. 3anumiTs CTHCIO CBOH
pOSNOBLAL. AKINO noTpidHO, OPOLIOCTPYHTE 11.

5. Diawuni gsuILA

¥ Kypcl disuKy MH BHBYATHMEMO YHMANIO pidHUX Di3HUYHHUX ABHIIL: Me-
XaHiuHi, TennoBi, 3BYVKORBi, eleKTpOMAar"iTai, onTHYHI (cBiTaA0B]) TOIMIDO.

Mexaniuni apHIna

Jlo MexaHiYHHX ABHI] HAJeXKAThH PYVX Ta B3acMoJia ¢dismaHHX Tij.
[Isoro HaBYUANBHOTO POKY IX MH i pO3raIAHEMO.

Ha man. 1.4 mokasani piaEi Mexamiuni apuma. Poaramits, aki bi-
3W4HI TiNla, NOKA3AHI HA KOXHOMY ManwHKY 1.4, pyxawTteesa 1 8Ki Tina
OesmocepeIHBO B3AEMOTIIOTE OJHE 3 OJHHM,

Man. 1.4

1.1. Hanein'rh CBOI IpHKJIaAH MexXaHIYHHX ABHIILL.

Tennorsi asnma

Jlo TennoBNX ABHI HAJEMXKATH HE JIMINE HATPIBAHHA TiJ, a W 0X0Jo0-
JKeHHA IX, A TAKOX, HANPHKJAJ], BHNAPDOBYBAHHSA (epeTBOpeHHA pigH-
HH Ha Napy) Ta TAHEHHA (IepeTBOPEHHA TBEPAOro Tija Ha piAMHY). 3aMe-
pP3aHHA BOJH — TeX TeILIORe ABHIIE.

1.2. Ha manmworry 1.5 cxemarnuno 3zobpaskeHo Kpyroobir soan
| B npupogi. PoakaxiTs, AKi TelI0Bi ABMINa Oij Yac NbOro BigGyBawTeCH.
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Man. 1.5

1.3, PosgaxiTe nmpo TemnoBi ABMIIA, Oi0 BiAOYBAIOTHCA V Bac BIOMA
| HA KyXHi.

1.4. fAxi Tennoei aBunla MOXKHa crocTepiraTa B Typrioxoni?

Tennoei ApHIna B TeXHiNl BHKOPHCTOBYIOTE YV NepeBaxHil OlasmocTi
ABUTYHIE (IX HASHBAKTE TenaoBHMH). [IpuKnagaMu TenmoBHX ABUTVHIB €
JBHUI'VH BHYTPIIOHLOTO 3ropAHHEA B aBroMobini (man. 1.6), aparyan remn-
NOX0oAiB Ta TensoBo3iB. Benuki rennori aBuryHu obepraioTs TYpOiHM Te-
ILIOBHX eNeKTpOCTaHIlii.

Bn, nanerno, nomiTHamn, 010, HAOpHKJIan, 13ja asromobina — e
BOJAHOYAC 1 MexaHIuHe ABHINe (00 aBTOMOOLIL pyxXaeThcs), 1 Termnose (Do
B aBTOMODLNI TpaIlioe TeNJOBHH JABUTYH).

Axmio Hac HIKABHTE XapakKTep pyxXxy aBToModina (ckakiMo, BIH po3-
raHfeTeCcd abo ranbMye), MH poO3rasajgaeMo 13ay asroMmobing AK MexaHiu-
He ABHIe. A AKIIO0 MH XO04YEeMO PO3pAXVBATH, HANPHKIAN, BHTPATH Ma-
JMUBA ABUI'YHOM aBToMODLNHA, MH po3rasgaeMo i3fly aBTomMobina Ay Ten-
JIOBe ABHIILE.

Tennori apuma TicHo nop'A3adi 2 mexaniunumu. Hanpurnan, koan
ABTOMOOLIEL raJbMye, HOI'O MeXaHIYHHH PYX OpHIHHAETLCA, aJie OQHOYa-
CHO HArpiBawTLCA FAILMIBHI KOJOAKH — NpH OLOMY 30inLMIVETECH iHTE-
HCHBHICTE XA0THYHOIO PYXY YacTHHOK (aTomiB) v Hux. Ilpn pobori Ten-
NOBOTO ABHIYHA apToMo0ina nansHe aropae, yreopeHuii ras, posipo0-
4YHCh, ITOBXAE NOpINeHb, AKHI Yepes NepelaBasibHl MEXaAHI3MH KPYTHTh
KoJieca.

3BykoBi aBMma
Ilo nux ABHI HAJNEMKATL CTEOPEHHSA 3BYKY, fforo molnMpeHHs Ta Big-
buTTA Bijg nepemkod (BiAAVHHA).
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1.5. HaBesiTh KOHKpeTHI NpHKJIATH 3BYKIB TA 3BYKOBHX ABHIN V

3BYKOBI ABHINA TAKOM MOB'A3AHI 3 MeXAHIYHHMH, TOMY OI0 MOIIH-
pEeHHA 3BYVKY — I@ pYX 3BYKOBHX XBHJIL (XBHJL pO3piiKeHHA Ta ary-
IMeHHA MOBITPA, BOOH YH TBEPAOro Tina).

EnerTrpoMmarmiTei aBnma
Jlo TaKKUX ABHIN HAJEMATE, HANPUKIAL, NPOXOJMKEHHA €leKTPUYHO-
ro CTPYMY, OPHTATYBAHHA MArHITIB, pofoTa eIeKTPHYHHEX ABHTYHIB, pO-
apan 6auckasku, pobora panio ra renebaueHHA.

1.6. PozkamxiTh npo eNeKTpHYHI TA MATHITHI ABHINA, BHKOPHCTOBY-

‘ WUl MaTioHOK 1.7,

wd )\

Man. 1.7

Tpusanuilt yac eTeKTpHYHI Ta MATHITH]I ABHINA BHBYANH oKpemo. Hi-
XTo He DaUYHMEB 3B'A3KY M IUMH ABHIAMH, MOKH B NEepIIiil MOJOBHHI
XIX cToniTTd BUeHI He BHABHIHM, 0 NPOBITHHKH, AKAMH NpOTiKae exe-
KTPHYHHH CTPYM, BAAEMOAIOTE YEPE3 MarHITHE ToJe.

EnekTpoMAar"iTHi ABMINA NOB A34HI i 3 MeXaHIYHHMH ABHINAMH, i 3
TEMJIOBHMH: HANPHKIAL, MPOBIIHUK, AKHM NPOTiKAE CTPYM, HATPiBAETE-
cf, a4 AKIIO B NPpOBIAHAKY, pO3TANIOBAHOMY MOpYY i3 MargiTom, yBiMKHY-
TH CTPVM, BiH MOYHHAE pyXaTHcA (Ha IbOMY 3AaCHOBaHA [IiA eNeKTPOIBH-
I'VHIE).

Onrruni (ceiTaori) apuma

I[Ipukaaan ONTHYHHX (cBiT/IOBHX) ABHI] — BHIPOMiHIOBAHHA, IIO-
MIMpeHHA, BiAOMBAHHA Ta NOTJIMHAHHA CBiTIA.

! l_T . Poaraxits po CBITI0BL ABHIIA, BHKOPHUCTOBYIOUH MATIOHOK 13
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Man. 1.8

¥ ppyriii nonoepuni XIX cronirra BueHi BMABMAM, 110 CBITIO MAaE
eJeKTPOMATHITHY NPHPOAY (BOHO € eJIEKTPOMATHITHHMHE XBHJIAMH), TOMY
CBITNOB]L ABHINA — OKpeMHH BAXKJIHMBHI BHJ eJIEKTPOMATIHITHHX ABHIIL.

CeiTnoBi ABMIIA MOB’'A3aHI 3 TEIJIOBHMH: MO-NEPINe, CHIRHO HArpiTi
Tila BHNPOMIHKOIOTE cBiTno (Haliackpasimuym npurnagom € Corne), no-
Apyre, Tina mij Ai€r cBiTiaa HarpiBawThcA (yei A00IATE TpiTHCA HA CO-
HEeUKY, KOJIH He JIye CleKoTHO).

CeiTnoBi ABHMINA NOB A3aHI 1 3 MEXAHIYHHMH ABHIIAMH, TOMY IO CBi-
TJIO, 100 NAaJa€ HA MOBEPXHIK), THCHE Ha M0 noeepxHw. Ha nromy sacHo-
BAHA, HANIPHKJIAML, AiA «(POTOHHHX 30peNkOTiB#, 3 AKHMHA BH MOIJIH O3HAa-
HOMHTHCH B HAYKOBO-(haHTACTHYHHUX poMaHax ado KinogineMmax,

Innr nmpupoxH] ABMINA

He Bci npupoani apama € QisHYHEMH: iICHYIOTH, HAODHKJAJN, TAKOMK
ximiyHi Ta Oionorivyxi Asmma. XiMiuHi ABMINA BHBYAE YiMmia — Hayka
Opo ped0BHHH, IXHI BJACTHBOCTIL i NepeTBOpPeHHA HA 1HII peY0BHHH (Ta-
Ki NepeTBOPeHHA HASMBAKTHL XiMiYHMMH peakuiamu), a Dlonoriuni ABM-
ma (yce, 0 TOB’ A3aHE i3 MHUTTAM) BHBYAE Giono0zif.

¥ei npupoaHi ABMIA TAK UM iHaKme B3aemoszanesxHi. Hanpurknayn, nig
yac 6ararThbox XiMiuAHX peakmiii BinOGyBaeThcA HATrpiBaHHA TiN (DpHEKIAN
TAKOI pearnil — ropiHHSA JepeBUHH ), 4 HATpiBAHHA — 1e dianuHe ABUILE,
Yumano OGionorivHMx nponeciB oOyMoBneHl (PisHYHHMH ABHIIAMH: HAa-
IpHKJIAA, 3ip 3acHOBAHMH HA CHPHHHATTI cBiTNA, TOMY BiH NoB ' A3aHuil 3
ONTHYHHMH ABHIIAMH. A CAYX I'DYHTVETBCA HA COIPHHHATTI 3BYKY, TOMY
CHAYX NOB A3aHMI 31 aBYKOBAMH aBHmmamMu. Hami ayMKEH MaloTh eleKTpo-
MAarHiTHY NpHPOAY, TOMY HI0 AVMKH — Il HEPBOBI IMIOYJBCH B MO3KY,
4 BOHH € CJA0KHMH eNeKTPHYHHMHE CTPYMAaMH,
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6. Makpo-, mikpo- Ta Meraceir
MakpocsiT

Oaun pasHsorpen skt ginocod crazar: «Jlloguuea € Mipow Beix pe-
yei». | copaBai, MOHATTA «BeIHKHIE» i «MaIHi» MH OB’ A3YEMO 3 po3aMi-
paMu a0duHu: HANPHKIAJ, CI0OHA MH HAZHBAEMO BeJJHKHM, a4 MHIIY —
Manow., 3 Imiel caMol TNPHYMHH OJAMHHUIEK MAOBXHHH BYeHi BHOpanmn
Memp — JOBMHHY, CHiBEBIIHOCHY 3 pOaMipaMH JMH0ACLKOro Tina.

CaiT Tin, posMipH AKMX MOMHA NOPIBHATH 3 po3MipoM JIOJHHW, Ha-
SHBAKOTL Makpocgimom. Xoua e CJI0BO NOXOAHTE Bifl rpellbKOro CJOBA
«MAKPOCH, [0 03HAYAE «BEJHKNI», ¥V JAHOMY BHNAJAKY Horo cuij poay-
MiTH AK s«CepeIHii».

Jlo makpocriTy HanemxaTh Tija, AKI Hac OTOUYIOTh: HANPUKJIAA, JI0-
IH, TBADHHH, ABTOMODLN1, CIOPYAH, JITAKH.

¥V namomy Kypei disvKy 3aKOHAM MAKPOCBITY MM NPHALIHMO 3HAYHY
yBary.

MikpocsiT

CpiT 4acTHHOK, 3 AKHX CKJIAJAETHLCA PEUYOBHHA, HASHBAKTE MiKpO-
ceiTom. Ilepma yacTHHA ULOrO CJOBA NOXOAHUTE BiJ IPELBKOTO ¢« MiKpOCs,
mo o3Havae sMaamie, Ta i copasai, poaMipH HaHApiOHIIIHX YACTHHOK
pPEYOBHHM, AK]I HAZUBAKOTE MOAEKYAAMU, CTAHOBJIATE MinbiioHHL Aoni Mi-
aimerpa! (¥ MinsiioEn pasiB MeHIII Bij MinimMerpa.)

Monexynan CKIAMAIOTLCA 31 I MEHINHX YACTHHOK — amomis, AKi,
CBOEI 4eproio, CKIaJawTheA 31 me MeHmHAX dactHHOK! Cepen mux uac-
THHOK €, HAIPHKJIAJ, eJeKTPOHH, VX AKHX 10 ONPpOBOJaX € eJIeKTPHYHHM
cTpyMoM, Be3 AKOro HeMOKJINBO YABHTH CYYACHe XKHUTTH.

Man, 1.9 Man. 1.10

Ha mamwosaky 1.9 zobpaxena Mojenb MOJEKYIH BOJAH, fKa CKJIAjA-
€ThCA 3 TphOX aToMmiB. A Ha mMamwHEY 1.10 mokasama momens OymoBmH
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ATOMA: HABKOJI0 AJIpA PYXAKNTHCA EJEKTPOHH. ATOMHe AP0 CKAaJAETHCA
iz ApiGHIMHX YACTHHOK, Mi)K AKHMH JilOTh BeIHYE3Hi CHIH. 3 HMH CH-
JlaMy OB'A3aHA AdepHa eHepzia, AKA HA ATOMHUX eJIeKTPOCTAHIIAX me-
PETBOPIETLCA B €HEPril0 eIEKTPHYHOTO CTPYMY. 3 HABEIeHHX NPHKJIAIB
BHIHO, 1110 MAKPOCBIT TA MiKpPOCBIT « IPOHUKAIThL* OJUMH B OJIHOTO.

Meracsir

Mezacsimom HAZHBAKTL CBIT KoeMiudux Tija. Ile cnoeo noxoauTs Bij
rpellbKOro CJA0Ba «MeTa#, [0 O3HAYAE « BeJIHYe3HHH» .

I[lepmnit Kpor y BUBYEeHHI Meraceitry 3apodHEB vixe sHaliomuit Bam I'a-
Jinmed: mpo 1mi #oro BIAKPHTTA MH pO3NOBLIM BHINe, ¥ cepeanHi
XVII croairra Higepnagacekuii yuenniit Xpuerian N'oiirenc Bigkpus, mo
y Carypra, apyroi 3a BeaIM4YAHOW NaaHeTH CoHAYHOI cHCTEMH, € FirasT-
ceKe Kinsne. Ha mamwnary 1.11 nogano apobneHi 3a JonoMorow Tejec-
kona dortorpadiil lOnirepa i Carypra (Dopaj 3 HUMH ¥ TOMY CAMOMY Ma-
cmTabdi aobpaxkeno deMiuio).

Knirep 3emnA

Man. 1.12
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3a JonmoMOroKw CyYYacHMX TeEJEecKONiB acTpPOHOMH BiakpuaH Oeaniu
BEIHYE3HHX 30PAHHX CHCTEM, KOXXHA 3 AKHX CKJANAETHCA i3 COTeHL Mi-
aeapaie 3ip! Taxi sopanri cucreMu Hazpanu zaraxmukxkamu. OgHY 3 HUX
nokaszaHo Ha ManwoHEY 1.12, 'anakTHKH VTBOPHOIOTE CKYO4YeHHHA. ¥ CHO
JOCTYIIHY ANA crocTepexxedb yacTHHY BeecriTy — a ne Mminsapan ranax-
THK — HasHBawTb Memazaaraxmuxoi.

7. Pyx nebecuux tin, Poapurok vasiaens npo 6viaory Congunol
CHCTEMH

Y naRHHHY JIOAH BBajKaJH, [0 NeHTpoM cBiTy € 3emnsa, a CoHne,
Micans i niaHeTH pyxawThes HaABKOJ0 Hel. Take yapinedns npo ceiToby-
NOBY HAZHEBAIOTE MEOIEHTPHYIHOK CHCTEMO (BiJl IPEIBKOTO «Te» — JEM-
ns).

¥ reonerTpuuHii cucreMi Corne 1 MicAns pyxawThea Maike 10 KoJax
HABKOJIO 3emi. A oCk pyX ILIaHET JOBOJI UYAePHANBKHII: BOHH PYXAIOTLCH
HeboM TO B oauH OiK, TO B iIHIIWI, YACOM OIHCYIOYH JHBHI «IeTMis.

¥ XVI cronitti nonakcskuii acrpoHoM Mukonaii Konepauk npunyce-
THB, III0 pPyX nJaHeT Oyie Jerige 3po3dyMmiTH, AKINO HOro pos3rjifajaTH He
BigHocHO 3emui, a gidnocno Conua. BuxopHeTOoBYIOUH BigoMi oMy act-
poHoMiuHi Tabnuii, Bin 3pobue poadpaxyHKH — i 3po0OMB BigKpHUTTA: BH-
ABAJIOCA, IMo HaBKoJ0 CoHOA Bcl mnaHeTH, BKIOYAKYH 3eMJ0, PYXa-
THCH TPAEKTOPiAMM, OMM3BEKHUX 0 KOJOBHX.

dBaxkaouu Ha e, KonepEuK 3aMiHMB «KAPTHHY CBiTY#», DOMiCTHBIIH
v nedrp ceirobygoen Couye. o cucTeMy cBITY HAaaBaNM renioneHTpuy-
HOI0 (Big rpensKoro sremiocs — CoHue).

Poaeupawun puenHsa Konepmuka, itanificexmit yuenmnit J[:xoppnano
Bpyro npunyceTus, mo 30pi — e JAN€Ki COHIA, HABKOJO AKHX obepra-
IOTLCA [JIaHeTH, 3aceleHi poayMHMMH icroramu. Taxke «daHTacTHUHE»
yAaBaeHHA npo BeecsiT cynepeunno Bibmii, ToMmy mepkoBHHI cya (1HKBI-
3UIiA) 3aCYIHB VYeHOro N0 cnanedHs Ha Gararri. [[xopnaso aifimos Ha
BOTOHB 1 3Hailmos GeacMepTA: nam’ATsE npo BpyHo Ta floro BipHICTE CBOIH
inel abepernaca y BiKax.

¢ 3axKoHOMIipHOCTI IPHPONHHX ABHIN 3VMOBJIEHI 3AKOHAMH IPHPOIH.
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SHAHHA 3aKOHIB NpUpoau A03BOJAE nepeabavaTi Ta BHKOPHCTOBYBA-

TH NPHPOJHI ABATIA.

s @dDizukga — HaHOLNBII 3arajkHA 3 HAVE, 10 BHBYAIOTE 3AKOHOMipHOCTL
NPpHPOAHUX ABHIIL.

e @izuka BUBYAE BAACTHEOCTI Ta OyaoBy disuuHUX Tin, a Takox diany-
Hl ABHIIA.

Ipugnagn GizsHUYERX ABHI: MeXaHiYHI, 3BYKOBi, TeIIOBl, eJeKTpHY-

Hl, MATHITHI, ONTHYHI ABAIIA.

JlonaTKORBI 3aNMTAHHA TA 3aBAAHHA fé«i‘m\;ia

Jlomamuiil excrnepaMenT E@

[NocnocrepiraiiTe 3a 6yAb-aKUM (hizHUYHUM aAsHlleM y cebe Baoma.
OnuuorniTh cTHCNIO, AKL 3aKOHOMIPHOCTI IbOr0 ABHINA BAAJNOCHA ITOMI-
TATH (VBIMKHVIH CBITNIO, 3aKHIAE BOJA B eIEeKTPHYHOMY YAlTHUKY
TOIIO).

I[MouaTkoeuii i cepenniii pisni

OnumirTe cTHCNO BioMi BAM 3AKOHOMIPHOCTI NpHPONHHUX ABMIILI,
OKpiM 3rajJlaHUX V TEKCTI.

. fki Bam BiloMi NPHKMeETH NP0 MOTOAY, OKPIM 3raflaHuXx v TekcTti?
. HarepiTe npuraagu Tphox piznuHux Tin, AKI MAKTE CHLMBHY Xa-

paKTepHCTHERY. UnM BigpizaaoTeca mi Tina?

. HasemiTh mpHKJaIH MEXaHIYHHAX, 3BVKOBHX, TENJIOBHX, eJIEKTPHY-

HHX, MAMHITHHX Ta ONTHYHHX ABHII, AKi BH cOocTepiranu ckorogami.

JloctaTHiN piBeHB

. 3HaNAiTE B iHTepHeTi iHdQoOpMAaIil NOpo «IHBOBHMKHI NpHpomHI

apumas,. fAki 3 nux AU MO HA 3apaxXyBaTH 10 disnunux aepum?
Yum sac spuByBanu i Asuma?

. HapegiTs npuraajm 38’ 43Ky Mix pigHuMH QIsHYHHME ABHIAMH,



§ 2. HAYKOBE III3HAHHS ITPHPOIH

1. Jocnigxenss: cnocTepesKeHHs, rinoTean, eKCIepuMeHT.
2. MeTos HAVKOBOTO NiZHAHHA NPHPOIH.

3. Hnpo Ta Kyaa najgaoTh OJHAKOBO!

1. Jocnigmennn: cnocrepekeHns, rinorein, eKCnepuMenT

Hogi szakoHOoMipHOCTI Ta 3aKOHH NPHPOAN BYEHI BiIKPHBAKIOTE, BHKO-
PHCTOBVIOUH METOJI HAYKOBOro misHAHHA., O3HalOMMOCA 3 ITHM METOJ0M
Ha NIpHEKJaji qocaigy, JOCTYIHOIO KOMHOMY.

CrocTepiraouy 3a DaJiHHAM Pi3HHX TLI, MOMKHA MobDadmTH, OI0 BaK-
ki Tina nagaoTs meuame, Hix nerki. Hanpuknan, meranesa kynsa najae
IIBHAIIE Bl maneposoro apkyma (man. 2.1).

¥ peayaeTaTi TAKHX CHOCTEpeXXeHb BHHHKAE NPUNVIeHHA (YyueH] Ha-
3HBAKOTHE HOTO TiNOTE301) Mpo 3aKOoHOMIipHIcThH: «Bamki Tina magawoTs
WIBHAINE, HiM JerKis.

Ane um 3aBxAM Ue cupaseganeo? Un MoKe BCe-TAKM JIErine Tijo mna-
JaTH [MBHANIE, Hix BajKue?

Man. 2.1 Man. 2.2

IlLo6 BigmoBicTH Ha e 3aNUTAHHA, NPOBEIEMO TAKWIT JOCTiI,

BignycTiMo ogHOYACHO ApKYIN NANEPY TA NANEpPOBY KYJABKY, 3pob-
JIEHY 3 NOJA08UHU TAKOro camoro apkyma. Mu nofaummo, Mo KynbKa 0a-
Jlae MIBMJAINE 38 APKYIN, X04Ua Kyaska nerma (man. 2.2)!
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Lleit gocain cnpocToBye chopMyIEOBAHE BHIE npunymeHadA. | nopo-
IMYE HOBE 3allHTAHHA: YHM 3YMOBJIEHe Te, 110 apKyIl Danepy Ta KyJbKa,
apolJieHa 3 TAKOrO 3 apKyina, NajlaloTs No-pisHomMmy?

YBajHIIIe OpHAMBHBINNCE J0 NANIHHA apKylla 1 KYJILKH, MOMKHA
nofauynTH, 10 KYJIBKA MNAJA€ BEPTHKAJIBHO BHH3, a APKYIIN KPYHIAE
B noBiTpi. Ile HOBe cnocTepe:keHHA NOPOAKYE HOBY rinmoTeay: ONajJiHHA
APKYIIA FAJIEMYEThRCHA MNOBITpAM. A AnA nanepoBol KYJAbBKH poJibk ONOPY
NOBITpA MEHIId, TOMY BOHA +«I1aJ1ac KaMeHeM#.

Il o6 neperipiTH M0 rinoreay, NpoeejieMo Apyrai aocain. Biasmemo
IBa ONHAKOBl apKVIIl IIIALHOTO Oanepy 1 po3TAllVEMO NepIIHH apKyII
ropH30HTANLHO, a4 Apyruil peprukansHo. AKIo Hama rinoresa nNpo pois
ONOpy NOBiTpA NpaBHJbHA, APYTHH apKEyIl NOBHHEH NaJaTH INBHIIIE,
Hix nepmuii. Bignyerumo odbuaea aprymi ogaouacHo. Mu nobaunmo, mio
BEPTHKAJBHHI APKYII HAcOpaBli Najae IIBHIAINE, POSTHHAIYH IIOBITpA,
nonidbuo xo Hoxka (man, 2.3), Ileit gocnin nigreepaxxye Hamy rinoreay,
IO NAJIHHA APKYINA TANBMYETHCA IIOBITPAM.
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Man. 2.3 Man. 2.4 a,0

ITideymyemo pesyavmamu Hawozo docridmcenmns. MU BCcTaHOBHIH,
110 ONip NOBITPA BIJIKMBAE HA NaJiHHA Tin: mo Oinsiy poas Bigirpae onip
NOBiTpA, TO MOBLILHIIIE TiNO ajgae.,

¥ 3B'A3KY 3 IHM HAPOJIKVETLCA TAKA zinomesa: 3a BiACVTHOCTL onmo-
Py NOBITPA BCi Tija OyAYTE NagaTH 0IHAKOEO.

1106 neperipuTH copaBeauBicTs niel rinorean, HeoOxXiqHO NoCTABH-
TH HOBHIL focaijl. Ane AK «3HHIUTH» onip noitpa?
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____llposexemo nocaix [N

[oknagemo B crasary TpyOory (Tpydbrky HewoToHA) rYMOBY KYABKY
i mip'iEKy Ta nepesepHemo ii. Mm mobadyuMo, Io KyJbKa NaJa€ 3HAYHO
miBAAmIe 3a mip'iHKy (Man. 2.4 a).

BiakauaeMo Tenep i3 TpyOku nosiTpa Ta nosTopuMo gocaig. Mu no-
OaunmMo, IO Tenep KyJAbKAa Ta IMip'IHKAa NagaoTs ogHaKoso (man. 2.4 6)!

Omr:xe, nocnij miTEepAME HANIY rimoTe3y: 3a BiACYTHOCTL onopy mo-
BiTps Bel Tina najanTsE OAHAKOBO.

2. MeToa HAYKOBOIo NMIZHAHHA NMPHPOIH

Bupuamun nagiHHA TiJl, MH BHKOPHCTAJIH Memod HAYK08020 ni-
3HAMKHA, ocHOBH Aroro 3arnaae Iamxineo Ianineil.

HAx Bu MoraH moMiTHTH, Ieil METO BEJIIOYAE TPH €TANH.

1. Cnocrepe:xennna. Cnocrepirawun disnuHe ABMOE, VUEHHHA moMi-
Ya€ MeBHY 3aK0OHOMIPHICTE ¥V HOTO Iepediry.

2. I'imoreza. Ha nigcrasi cnocrepesxkeds yueHH hopmyne rinoreay
Opo [0 3aK0OHOMIDHICTS.

3. ®izpuanH ekcnepumenT. ['inoreay BueHH nepesipae mig 4ac di-
GHYHOI'O eKCIOepHMEeHTY, AKHI CTABHTL TaK, 100 BiH OQHO3HAYHO JAB Bi-
AMOBib HA 3ANHTAHHA: YH cOpaBefJHBa c(hopMyIbOBAHA TilIOTE3a.

Crasnaum pocnijy, yaeHuil creoproe ocobanei yMoen npotikanua ¢i-
3HYHOTO ABHINA, AKe Horo MiKaABHThL, HAMATAKYHCH <«OYHCTHTH» JaHe
ABHINE BiJ emepemikon». Hanpuknan, mjomo magiHEA Tind MH 3MeHIIVBA-
JHM poJik ONOpPY NOBITpA, BHKOPUCTOBYIOUM TPYOKY, 3 AKOl BMKAYANU 1O-
BITPA.

CyTHICTE MeTOAY HAVKOBOTO IMi3HAHHA DPHPOAH AHTIIHCBEKHMH yde-
uuii Maiixn @apagneii chopmymoBas Tak: ¢« MHCTENTBO BYEHOrO MONATAE
YV TOMY, 100 CTABHTH 3AaNHTAHHA NMPHPOAL Ta poayMiTH ii Bigmosigis. Bu-
KOPHCTOBYIOUM el myapuii Bucais Dapases, sigMiHHICTE pocainy Bij
cHOCTepe:KeHHA MOMKHA chOpMVIOBATH TAK: COOCTEepPe:KeHHA HAPOIKYE
ZamATAHHA 0 TPHPOANA, a Aocain gae sianoeias. [llonpasna, npr nroMy
JoCai MOXe NOPOJMYBATH HOBL 3AaNIHTAHHA,

Axi cnocrepesxeHas apodJeHO B ONHCAHOMY BHINE AOCHIAL maginasa
Tin?

fIki rinorean 6yao chopMmynsoraHo?

Yu Bei rimoTesn BHABAIHCA CIIpABEAJIHBHMH 7

Arwit ronoBEMH BHCHOBOK NpoBeieHoro gocaiay?
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3. Hapo Ta xyas naaawTes OJHAKOEO!

B iranificekomy micti Ilisa cToiTe BCecBITHBO BiJIOMA NMOXHIA Besyka.
[lizanceka Bexxa (Maja. 2.5 a) 3BHAMEHHTA KPACOK TA 3ArDO3JIHBO BEIHKHM
HaxuiaoM,. Ane caMe BOHA Mae NpaMuil cTOCYHOK A0 3HaMeHuTOro dgisnuno-
ro JoclHiay, noctasaesoro B Apyrii nonosuri X VI cromitra.

3 Bucorol noxunol Bemxi ayxe -
3pyYHO KHJATH pisHi Tija Ta comocre-
piraTH 3a 1X nagiEEaM. Tomy came
a [lizancekol Bemxi Ha nponoauiiimo
laninea KMHEYJIN 0JHOYACHO CBHHIIEBY
KVJIW i rapMaTHe Aapo, mod nepesi-
pHTH Horo rinoreay, 1o Bei Tina na-
AATH OJHAKORO, AKINO MOMKHA 3HEX-
TYBATH omnopoM moBiTpa. [leaki cy-
vacHuku lanines ereeps#yioTh, IO
BiH ocobucTo OpaB y4acTe yV NpoBe-
aeHHi Osporo gocaiay. Ha momus 6iab-
moeTi npuceyrHix, Fanineit mar pa- a 6
oio: KyJdA 1 AApo najany NpakTHYHO Marx. 2.5
ogHakoBo (Man. 2.5 6)!

Yomy x npucyTHi Oynn sgueosaHi? Piu vy TiM, mo nporsroMm aBox
THCAY POKIB 3araJbHONPHHHATHM Oyi0 BueHHA ApicTOoTeNnd Npo NajiHHA
tin. [pyHETVIOUHCL JHIIE HA CIOCTEpPeEHHAX i He CTABIAYH JOCIiAIB,
el JaBHBOrPellbKHH YYeHHI CTBEP/AKYVBAR, 10 BAXKK1 TLIA 3aBMAM na-
NAaIOThH MBHAIIE 38 Jerki.

lanineit mignas cymMHIBY BYeHHA ApicTOoTend, TOMY 0, YBAXKHO CIIO-
cTepiralouM 3a NANIiHHAM pi3HHX TLI, BiH NoMiTHB, M0 POJL ONOpPY MOBIT-
pA 1A HUX HeoJAHAKOBA. | BYueHNH NpUNyCTHE, MO BIAMIHHICTE YV nagiHHI
TiJl 3YMOBJEHA JIHIIE onopoM NoBiTpsA. Bim BHCIOBHB zinomeay: AKINO
ONOPOM HOBITpS MOMHA 3HEXTYBATH, BaXKKI Ta jgerki rina najamnTs ojHa-
KOBO.

Ha rigminy Big Apicrorens, laninell Bupimue nepesipuTH CBOWO ri-
noTeay JocaigmenHam. [lna gocnigEol mepeBipKH cBO€l rinoTe3n BiH BH-
Opaep CBHHIEBY KYJK TA YABYHHE AAp0O, TOMY II0 A8 HHX pOJdb OHOpPY
NOBITpA Wi Yyac NajgiHHA HeBelHKa. SK BH Bike 3HAETe, HOCHIJ MigTBEp-
aue rinoreay I'amxines.
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IIpo mo mu gizraauce? S

e MeTox HAVKOBOTO NMi3HAHHA NPHPOAH IIOJIATAE B TOMY, IO HAa OifcTasi
CIIOCTepesKeHb 34 NPUPOJHUMH ABHIIAME BYeHHH dopMyoe rinoTean
Npo 3aK0HOMipHOCTI mepebiry mux ABMIN, a MOTIiM nDepeBipAe i rimo-
Te3n Ha Jociiai.

MeTox HAYKORBOTO NMi3HAHHA NPHPOAH 3aNpONOHVEAR i MEepPIINM peaJi-
aypas I'anineo 'anineii.

JMoMamuii eKCHepuMeHT

2.1. IlposegiTs caMoCTiiiHO ONHcAaHI BHINE CIOCTEepe)MeHHA Ta JocJian
3 ApKyIIIeM nanepy Ta NANepoOBOK KVJILKOW. 3pobiTsk BHCHOBKH 1
CTHCJIO 3ANHANIITE 1X.

2.2, Yu MoxKe omip NoBiTpsA «3ynHHWUTH» naginHg tina? Akmo Tak, To
3a AKMX YMOB Ile Moxe craTuca?’

HomaTKoB1 3aNMTAHHA T4 3aBJAHHA

ITouaTkosuii i cepenniit pisni

2.3. HasegiTe NpHKIaJH CHOCTEPEKEHL, ¥V AKHX BAM BIANOCH NOMITHTH
AKYCH 3aKOHOMIipHIicTh. K 6| MoxxHa Gya0 chopMyIHOBATH BiNmoBi-
may rinoreay? Axmit gocaig mir 61 nepesipuTH 0 rinoteay?

INocraTHill piBeHB
2.4. Hry rinoresy nepeeipas I'anxineil gocaigom 3 Ilisancekoio Bemxeio?
2.5. Ym nigreepamMs Aociij o rinoreay?
2.6. Yomy l'anineit puGpaB ANA CBOro JOCHINY CBHHIERY KYJIO Ta YaABY-
HHe Anpo?

! Bidnosaids. Moxe, armo e spexiganit norik nosirpa. Ha smexignnx norokax nosir-
psa MIHPAKTE BOAAH]L XMapH, NTAXH | JeakTanaanm.
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§ 3. PEYOBHHA I IIOJIE.

BY/IOBA PEHOBHHH

1. Peuosuna i noje,
2. OcHOBHI DOJMOMKEHHA ATOMHO-MOJEKYJIAPHOTO BUEHHSA.
3. IlouaTrori BigoMocTi npo 6GyaoBY aTOMA.

1. Pewosuna i noae
¥ce, mo icEye v BeecsiTi (TobTo B yeii ceiTobyaoBi), HAaMBaAWTE M-
mepico. BignoBigHO 10 cy4acHHX VABJIE€HbL, MATEPLA CKIAJAETLCA 3 PEYO-
BMHH Ta NOJIB.
Pewoeuna

¥ci disnuHi TiNa CKAAAAIOTRECA 3 peuyoBHHH. [IpuKnagaMni pevyoBHH €
BOJA 1 MOBITpA, 30JI0TO 1 ca)a, I'JIHHA 1 JepeBHHA.

3.1. [logueiTeca goBKONa. 3 AKHMX pPEeuYOBMH CKAajawThesA dismuni
Tina goBKosa Bac?

3.2. HapeniTe npuknan ¢isudHoro Tina, mo cKAajaeThcd 3 OHOTO
BHAY PeYOBHHH, Ta ONpHKJaj] (pisHYHOTO Tija, HI0 CKJAAHAETHECA 3 KLIBKOX
PiZHMX peYyORHH.

Croroani BijoMi MineHOHN piaHUX pevoBHH, HaraTo 3 AKMUX CTBOPEHO
MTYYHO, AK, HANPHKJIAM, IJIaCTMACH.

Mu Bixe 3HAEMO, 1110 PEUYOBMHA MOME ICHYBATH ¥V TPLOX CTAHAX: r'azo-
nogibaOMY, pizkomy i TBepaomy. Halimommperimuii npHuKIan razonomi-
GHOTO cTaHY PEeYOBHHH — MNOBITPA, a HANNOWIHPeHIMKUI NpHKIa] pijKo-
ro crany — Boga. IlppknagaMu TBepaHX Tin 3a KiMHATHOI TEMIEPATYPH €
Malize Bel Meranu, Xoua 3 IBOrO 3arajbHOrO NPABHIIA € JOBOJI Nolupe-
HHH BHHATOK.

3;3* HAxnit Bigomuii Bam meran 3a KimMHATHOI TeMneparypH € pigm-
HO10?

Yumano peyoBHH MOXKYTh lepebDYVBATH B YCIX TPLOX CTAHAX — pPi8HO-
BHJ| CTAHY 3AJIeKHTE NIepeBadHO Bl TeMOepaTypH.

Hanpuknag, vei MeTann 3a JoBOJ1 BHCOKOI TEMIEpPATYPH ILIABIATE-
cA, MepeTBOPIIYHCE Ha PiAHHHA, a 3a me fiasmoi TeMImepaTypH MeTaalH
HABITL KHILIATE i CTAKTE razaMu.

! Bidnogids, Pryrs.
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A maiiyke Bcl peYoBHHHM, IO 38 KiMHATHOI TEMOEPATYPH € rasaMH,
HANPHKJA] NOOBITpA, — 3a JVKe HH3BKOI TeMIepaTypH 3piIyIOThCH,
TOOTO NEepeTBOPHIOTECA HA PIAMHN. 3a NOJAANBINOre 3HUKEeHHA TeMIepa-
TYPH Ol peYOBHHH TBepAHYVTL. Baxko yaeHTH coDl <3amisEUil raszs abo
«TBEp/IE NOBITPsA», aJle BOHW 1ICHYIOTH!

Boga aa kiMEaTHOI TeMnepaTvpH MoKe OVTH OJHOYACHO B PiiKOMY
eraHi (BnacHe Boja) i B razonojibHomy (Boaana napa). A za 0° C — B yeix
TpeoX cTaHax. lo cKIaay moBiTpA 3aBKAH BXOAHTH IEAKA KLIBKICTH BO-
AAHOIL NapH.

[lone

Ilopaa 3 peYoBHHOK B NPHPOAL iCHYIOTE TAKOX (Pi3WYHI moaA, 3a Jo-
NOMOTr0K AKHX (izHuHi TiNa B3acMOAII0TE OHE 3 OJJHHM.

Hanpuknaja, enexTpHYHO 3apAJXKeH] TiNa B3aeMOJiOTE 3a JONOMO-
rom eJIeKTPHYHOTO MOJA.

IcHYIOTE 1BA BHAH eleKTPHYHHUX 3apAJiE — IMO3NTHBHI TA HETaTHBHI.
OpHoliMeHHO 3apAAKeH] Tina (oDHABA NOZHUTHBHO 3apAlxeHl ado obuasa
HETATHBHO BAPAAMKEH]) BIIIITOBXVIOTHCH, & PI3HONMEHHO 3apaaxeHi (no-
3UTHBHO 3ApPAMMKeHE 1 HeraTHBHO 3apA/i’KeHe TiNa) — NpHTATYIOTHCA.

MarsiTn npuTaryvioTsea abo BiIIUTOBXVIOTHECH 38 JONOMOI0K Marsi-
THOT'O MOJIA.

Ceirso i1 pagioxenni — ne e1eKTPOMArHITHI XBHIIL, AKI € eJleKTpoMa-
THITHEM [O0JeM, OO NOIIHPIETECA B IpocTopl. ENleKTpoMarHiTHI XBHIL €
koMBiHANie 3MIHHMX eneKTpHMYHOro i mardgitTHoro nosaie. Hanpuraan,
KOJH BH PO3MOBIAETe M0 MoOiMkHOMY TenedoHY, Ball TelaedOHH IIpAa-
NHKTE AK pajionepenasadi Ta pajionpuiiMaui, BMIYCKAKYH TA NpHii-
MAawdH eleKTPOMATHITHI XBHTI.
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Kpim Toro, vci ¢hiangHi Tifa IPpHTATYIOTECA OJHE JI0 OJHOIO 38 JON0-
MOrow rpasiraniiinoro noas. IlomiTHHM e TAMKIHEA cTae TOAL, KOJMH XO-
ya O ogHe 3 TLN € naaHerow abo zipkow. Hanpurnan, came BHacaimok
rpasiTaniisoro taxiaEAa Micane He BigniTae Bijg Semai, a yTpUMYETBCA
Ha Kpyroeiii opbiri, a 3emnsa Ta iHmi naaseTH YrpHMYIOTLCH HA CBOIX
opbiTax, pyxawuynck HaBKoJo Conna. Crurne abavko, mo Bigipeanocsa
Bijg riaku abnyHi, najae Ha 3eMJ0 Ted BHACHIJOK rpasiTal(iiHOro TH-
sinna. My saBean npuEaan 3 AONYKOM, TOMY IO caMe naginaa abayvka,
3rifHO 3 JIETeHJ0K), HABENO BHAATHOrO aHrJilcekoro d¢ismka Icaaka
Hrworona Ha i1e10 BCeCcBITHROIO THMIHHA.

Xo4a 3a TONOMOr0OK TOYHHX JOCHLAIB He TAMIHHA MOMHA 3HAHTH 1 B
NOpiBHAHO HEBEJIHKHX TiJ.

Y mepmiit nonoerHi XX CTOJITTA BUeH] BCTAHOBHIH, 110 PeYOBHHA 1
noJe MOXKYThL NepeTBOpoBaTHCA ofHe B ogHe. Hanpuknanm, ceitiao i Ten-
no, mo iayre Big Conua, — ue eneKTpoMartsiTHi xeuai, mo sapogunucs
i3 COHAYHOL PEYOBHHH B TEPMOAJAEPHHMX peaKUiax. ¥ peayJbLTaATi pedyoBH-
HH B CoHIII cTae Bece MeHIIe: KOMHY CeKVHAY BOHO «XVAHe» NpHOIH3HO
Ha 4 mineitoau Togd! Ane, Ha macTa, Mu i gami ganeki HANIAKH BCTHT-
Hemo 3pobuTH DaraTo godpHX cupae, nokH CoHIe CBITHTHME TAK CAMO —
Y HBOTO «B 3anacis e KiJbKa MIJTbAPAIB POKIB.

Actrporomu BBasxawTh CoHIle NOpPIBHAHO HEBEJIHKOK 3ipKOKD: ChOTOIHI
BimoMi 3ipkH, v THcAY pasiB Ginemi, Hix Hame «ManeHsKkes CoHIe, AKe B
109 paszig binbine 3a 3eMmuio 3a poamipam# i B 333 THe. pasis 3a Macoro,

2. OcHOBHI NOJOKeHHH ATOMHO-MOJAEKYVIAPDHOIM BHMEHHA

Yel peyoBHHH CHKIANAKTLCA 3 HAWApIOHIMMX yacTHHOK (aToMiB Ta
MOJIEKY.J).

AToMu

[Mpunymersa, mo ni peY4OBHHEH CKIAJAKTHCA 3
HaligpiOHimNUX YacTHHOK, OAHHM 3 NeplIHX BHCIO-
BHB 1ie V cToMiTTi 10 H. €. JaBHEOTPEILKHH VIeHHH
Jemorpir. Hafapibrimi yactuHkH peuosnan [le-
MOKPIT HA3BAB ATOMAMH.

I'eniansna rimoresza [lemokpita uexkana csBoro
JOCHIHOrO NiATBEep/AXKEeHHA NoHAJ JABiI THCcAYl po-
KiB. Ilepmi mocnimm, mo miagTBepAHIH icHYBAaHHA
aromiB, Oyan nocraBnesi aume B XIX cromirri, ay
XX eronirri sueni amorau Hagith ¢nobauuTH» aTO-
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vmu. Ha manmworry 3.1 maBegeHo dgortorpadirn, apobneHy za J0NOMOrom
cneniansHOro Mikpockorna, e BHHO OKpeMi aToOMH.

Ane HaBITEH reHiaNbBHI JIOOH MOMXKYTE noMuaATHCA: leMoxpit nprmy-
CKAaB, II0 ATOMH — HENOJALIBHL (Vv mepexsajfi 3 JAaBHBOIPEIBKOI «ATOM@#
o3Ha4Yae HenodiavHuil), npore v XX cTOJITTI BUeHI 3MOTJIH MOALIHTH ATOM
HA YACTHHEH.

AromMamMu HaWBAIOTE Api6H] XiMiuro HeNOMiNEH] YACTHHKH PeYOBHHH.

CnoBo ¢«xiMiyHO» O3HAYAE, IO ATOMH HE MOXKHA PO3JLIHTH HA CKJIA-
J0Bi B XiMiyHMX pearkuiax. OMHAK ATOMH MOMHA PO3AiauTH «biznuHO»,
HANPUKJIAN, VHACHIOK 3iTKHeHE 3 IHIMUMHY MIBHAKHMH YACTHHKAMH,

Haiinermi aromm — me aromu igporemy Tta I'emiro, Came BoOHH €
Halnomupesimumu aromamu v BeecriTi: Hanpuknaa, sHame CoHue ckia-
JAaeTLCA MAaiie NOBHICTIO 3 IHX ABOX BHJAIB ATOMIB.

Monexyan

ATOMH DpPHTATVIOTHCA OJHH 0 OJHOTO, MOEAHVIOUHCE ¥V MOJEKYJIH.
Bynoey feAKHX MOJIEKYJ CXEeMATHYHO [TOKASAHO HA ManwHKY 3.2, ne pi-
ani aromu 3o0pakeHi KyILKAMH pisHNX Konwopie. Monekyna soguio H,
(man. 3.2 a) ckIagaeThcA i3 ABOX HAHJermHX aTomMis — atowmis I'igpore-
By H, a monexkyna kucHio O, (man. 3.2 6) — is aox aromie Oxkcureny O.

Man. 3.2

Boaens H, Ta kucenr O, 3a KiMHATHOI TeMuepaTypu € razamMmu. A Boja
H.O, xoxna monexyia fAKol ckiajaeThed i3 aBox aromie ligporemy Ta
oaHOro atoma Oxcureny (man. 3.2 B), 3a KiIMHATHOI TEMIEPATYPH MOMKe
nepeGyBATH B piiKOMY Ta razonoaibHomMy cTaHax.

Kpim Toro, BoieHs, KHCEHE Ta BOJA JVIKe MO-pisHOMY GEpYTH YYACTE
y XiMIYHHNX peariliax.

Tak, sodexs zopumbs Yy KucHi, i 8 peaynwrari niel ximiunol pearnii
yreopweTsea Boga 2H, + 0, — 2H.0O (ma npromMy 3acHoBaHa JiA IepclHek-
THBHMX BOJHEBHUX JBHUIVHIB, AKl ayxe edekTHBHI 1 He 3abpyAHIOIOTE AT-
Mocdepy).

A BOIOI0, AK BLIOMO, FACATH BOTOHB.
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[leit npuknan mokasye, M0 BJAACTHBOCTI peYOBHHH BH3HAYAIOTH BH-
JOM HOI'o MOJEKYVJ1: HaHAplOHIINOoHn YacTHHKOID I[1el peY0OBHHH € MOJIEKY-
Ja niei peyoBHHHA.

Pizaux BHAIB aTOMIB iCHYVE TPOXH OlnbIIe COTHI, & CKJIaJeHHX 13 HX
aToMIB pi3HMX BHAIB MOJEeKyJ] Bijomo jgerinbka miasHoHiB! TyTr moxna
OpPOBECTH AHAJIOTIIO 3 JIiTepaMH Ta CIOBAMH: Vv HamoMmy andasiti 33 nite-
pH, a cair, crIajeHUX i3 giTep, ICHYIOTE cOTHI THCAY. 3ayBasKMMO, [0
YaCTHHAE MOJEKYJI CTBOpeHa IITYYHO.

Poamipn aromie Ta MoJexyn

ATOMH TAa MOJEKVIH 38 <«JIOACEKHMH#* MipKaMH HAJA3BHUYAHO Mami:
HANPHKJIAJZ, pO3Mip MOJEKVAH BoAH — npubanusso 3 aecATHMinbioHHI
yacTHHH MinimeTrpa. IIlo6 yvaBHTH Taky ¢MamicTh», BAaMocd go ofpasHo-
ro nopieHAEEA, Monexkyna Boan npubJaH3HO B CTIALKH pa3iB MeHIIA 3a
A0NYKO, V CKiNbKH pasir a0nyko MeHIIe 3a 3eMHY Kyiaw! YasiTes cobi Be-
THYE3HY €M, «3pobaeny 3 ABAVK», — i BH NMeBHOIO Mipom yABHTE cobi
A0nyKo, OI0 cKAaANaETHCA 3 MonaeKya (v abayky OinslmicTs MONEKYI CTa-
HOBJIATh MOJIEKYJIH BOIH).

OnigiTe, ckinbKH pasis norpidEo Oyao 6 30LNBIIUTH MOJEKYJIY BOIH,
ob 1 MoxxHA OYN0 PO3rNAHYTH Heo30poeHHM OKOM (BpaxyiiTe npn omiH-
i, Mo poamip Kpanku B mifft kEu3i — 6amaeko 0,3 mm). AxuMm 61 cTas 3a
Tarkoro 3biasmernHA Bam apicr?

Hx e BUeHiI 3MOTIH BHMIpATH Taki KpHXiTHI poamipn monekyn? Ock
OJMH 13 focnifgie, AKMI MOXHA MPOBECTH HARITEL YV JOMAIIIHIX YMOBAX,

IIposeaemo gocmuizx Bﬂl

Kpansemo HA NOBEPXHIO BOJAM KPAIUIK COHANIHUKOBOL oiil. ¥TBOpIO-
E€TbCHA OJIIIHA MIIBKAa, AKA NOCTYIIOBO PO3TIKATHMETHCHA IMOBEPXHEI BOIH.
IIpn nwomy ToOBIMMHA ONiHHOI NJAIBKK cTae Bce MeHINOW. A J0TH, JIOKH
TOBIIHHA MJIiBKH cTaHe NpHOJIH3HO JOPiBHIOBATH PO3Mipy MOJEKYVJIN OJil.

Maux, 3.3
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CxemaTnuHo ne sobpakeHo MaJwHKY 3.3, e BpaxoBaHO, 0 MOJIe-
KVIH 0Jl MawThs A0Bracry ¢opmy 1 «BHOYI0BYIOTECA* 3a3BHYAH HA IIO-
BEPXHI BOAH NepHeHAHKYIAPHO 10 1liel noBepxHi.

Bumipasmn o6’eM KpanauHEu i MAaKCHMANBHY ILTOOIY OnifiHol miuis-
KH, 1[0 VTBOPHJACH 3 Ii€]l KPANJWHHM, MOMKHA OLIHHTH PO3Mip MOJEKYIH
onii. 3ayBasKuMo, 0 OMHCAHKIT HoCAi MOMKHA BBAXKATH OJHHM i3 Joci-
AHMX OOI'pYHTYBAHL ICHYBAHHA MOJIEKYJI.

AtomMu Ta mMoJeKyJaH nepelysaloTs v OeanepepBHOMY XAO0THYHOMY
pyei.

BpoyniBchkHI pyX

Y nepariit nonosuHi XIX cr. arrmifickkui GoTa-
Hik Pobepr Bpoyn (1773—-1858) noMiTHE, 110 KpHXi-
THI YACTHHKH KEBITKOBOIO NMHJKY, [0 IJIABAKTE ¥
Boal, nepebyeaiwThk Yy OeanepepeHoMy OeanagHoMYy
(xa0THYHOMY) «TAHILI».

Ha manmwHry 3.4 cxeMATHYHO NOKA3aHO pPyVX
OAHiE]l 3 TAKMX YACTHHOK: BiJipiakaMu 3'egHaHi 11
noxoxeHHd depea 1 xB. Axmo BigzpauaTH OoJ0-
JMEeHHA YacTKH 4depes 1 ¢, To My nobaunan 06, o
MiXX 3a3HAYEHHMH HA IILOMY MAMIOHKY IOJOMKeH-
HAMM YACTHHKA PYXAETHECA TEX TAKOK CAMOK 3allJIYTAHOK JAMAHOK.

YueHHH NPHOVCTHB, M0 COOCTEePEXVBAHHI HAM XAaOoTHYHHII pyX
YACTHHOK MHJKY 3YMOBJIEHHH THM, 0 I
YacTHHKH XHuBi. [JoTpHMYIHOYHCH HAYKOBOTO
MeToay, BpoyH BuplliME nepeBipHTH CBOIO
rinoTesy B JOCHIAKeHH]1 #H IOBTOPHB JOC-
JAij, 3aMiHMBINM YACTHUHKH NHJKY HAa 4ac-
THHKH cai. Aje i HeKHBI JaCTHHKH cami
«TAHIIOBAJIH », AK KHBI!

Tinexkn Ha noyaTky XX CT. BYEeH] 3HAHII-
JH NOACHeHHHA DpOoVHIBCLKOMY pvXy (Tak Ha-
3BasHu ¢isHyHe ABNIe, AKe BiakpHe BpovH). vy puennmu 6yam BlaaT-
HUH disnk Ansbepr Eflnmrreiin, axuit xue i npawweae v Heeitnapii, Hi-
meuunHi Ta CIIA, a rakomx nonscekni isnk Mapian CMoayXoBCEBKRIM,

Busennocs, mo GpoyHiBCEKHI pyX YaCTHHOK (He TLIBKH B piiuHAaX,
a il v razax) 3VMOBJEHHH yIiapaMH MOJEKY.J, AKl 3ifiCHIOIOTE XA0THYHHH
DeanagHuil TennoBHI pyx.
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Jocnign moxkasanam, 0 NpH HarpieaHHl piguHEE abo rasy OpovHIBCH-
KHil pyX crae Oinbin inTencusauM. Ile oanauano, mo 3a nigBHIEeHHEA Te-
MIEpaTypH IMBHAKICTE XA0THYHOrO pyXy 30inemyersed. 3 miel npuuHHEA
onuCcaHuii pyx MOJEKY iHO/I HA3HBAKTE TENJIOBHM.

3BepHITEL VBary: OpoVHIBCEKHII pYX MOKHA CIIOCTEpiraTH JHIIE B Mi-
KPOCKOI, TOMY IO el pyxX 3AiicHIOOTE AViKe MaJi yacTHHKH, A, CcKa-
#IMO, «TaHellb MOPOIMHAHOK* V COHAYHOMY NpoMeHi, AKHII MOoMHAa CHOO-
cTepiraTi Heo30pPOEHHMM OKOM, TOACHIETHCHA He XAOTHYHHMMH yjiapaMy
MOJIEKVJI, 4 HeBeIHKHMH NOTOKAMH NIOBITpA.

SayeaxumMo, 10 GpOYHIBCBKHH pyX € JIOCTIIHEM NiATBEpI:KEeHHAM
AK iCHYBAHHA MOJEKYJ, TAK i TOro, UI0 MOJEKYJaH nepebypawTbh Yy HEB-
NHHHOMY Xa0THYHOMY pyci.

Mudyaia

Poarnanemo uie ojjHe AociaijiHe NiATEEPAKEHHA PYXY MOJEK YL,

____llposexemo ocaia [G]

Hannemo B ununigapuyHuil BHCOKMI
CKJIAHHI MOOCYl PO3YHH MIJHOTO KYIOOPOCY T—  w—— —
(Kynpym cyasdarty), axui mae OnarkuTHe
aabapenenns. Ilopepx nkoro poaumHy ayie
obepexxHO (HANPHKJIAL, 1O Jle3y HOMKA) HAJ-
Jemo unery epoay. Boga G6vae Bropi, Tomy mo
YHCTA BOJAA JEriia 3a po3vYHH KYIIopocy.

Me:xa poaginy pigun cnouarry Gyae pi-
akol (Man. 3.5a). Ale 3 YacoM OA Mexa a—
byne poamupatuce (man. 3.56, B), 1 uepes Max. 3.5
KlJbKa JHIB BCA plAHHA B NOCYVIHHL Habyae
banigo-6nakuTHOrO 3abApBIEeHHASA.

IlosicHeHHA ULOro JOCHAIAY NOJATAE B TOMY, 110 BHACALNOK pyXy MoO-
JIEKYJ MOJEeKVJIH MiJHONO KYIOopoCcy NMPOHHKAKTH V BOAY, & MOJEKYJH
BOJAM — VY MigHHi Kynopoc.

BzaeMHe NpOHHKHEHHA YACTHHOK OJHi€l pewoBHHH B iHmMY, 00VMOB-
JIeHe pYyXOM MOJIEKYJ, HA3WBAKWTE Audyaiero (Big nar. «giddyaior — no-
WUPEHHA, POSMIKAHHA).

Takum umaoM, aAudysia € We OAHUM JOCHAIAHUM NiATBEPAMEeHHAM
PYXY MOJIEKYJI.

dayBaxxumo, 10 ABUINE Audyail KATTEBO BAXKJIMEBE ANA AUXAHHA Ta
JKHBJIEHHA MHBHX OpragiaMmis.
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Oemoc

OcMoc — me BUOajgoK, KoJaH Audgyaia BinivBaeThCA « TLIEKH B OTHH BiKe.

____llposexeno zocaia [

Poaginumo nocyAnHY HABNLJ HANIBIPOHMKHOK MemOpaHom (MOXHA
CHHTeTHYHOTO MOXO0MXeHHA). ¥ Hill ¢ MikpocKonivuHi oTBopH (opH), de-
pea AKi NPOXOAATE MOJEKYJN BOJH, aJle He NPOXOAATE MOJEKYIH KYX0H-
HOI coal.

B oany nosoBMHY NOCYAMHHM HAJJIEMO BOAY, MOKJAJEMO B HEl KiNbKa
YaifHHX JOMeY0K KYX0HHOI coJi i poamimaemo, Tak mob He MOIIKOAHTH
Mmembpany. Koan cins noBHiCTIO pO3UHHHTLECH, HAJJIEMO B JIpYTY HOJIOBH-
HY DOCYIHHH YHCTY BOAYV J0 TaKoro caMoro pieEA. Yepea meaxuii uac mo-
MiTHMO, 10 piBEHL YHMCTOI BOJIM 3HU3HBCH, a4 piBeHbL COJIOHOI — NiHAB-
ca. CxeMa mporo Jocaiy NOKA3AHA HA MANIOHKY 3.6.

i i
i To e
i el
: o)
ogia] = § 000
ES £000
e 00, t 0 O
\___+ %0 199

Maun, 3.6

YoMy ¥ YHCTA BOJAA MOTPANIAE Kpisk MeMOpany B po3unH coni? To-
MY 110 BHAcAiAoK audyaiil yepesd nopu meMmOpaHu, AKa po3Aiise NOCY/AH-
HY, IpOXOAATEH JHIIE MOJEKYJIH BOOH.

YaaranbHUMO Tenep Ham fgocaig. ¥ HeoMYy €@

® poayunHuK (Vv JaHOMY BHIIAJAKY — BOjA),

* po3yuHeHa pevosuHa (v IAHOMY BHNAAKY — KYXOHHA Cilb),

e MemOpaHa, IpOHHKHA TiNBKH ANA PO3YHHHHKA.

Judysio po3uMHHHMKA 4Yepe3 HaANIBNpOHWKHY MeMOpaHy, AKa He
OpOoNyCKAaE MOJIEKY/IH pOo3YHHEeHOL peYOBHHH, HASHBAIOTE OCMOCOM.

¥V peayasTari ocMocy piiKHMH pO3UMHHHK NPOHHMKAE Kpidb HANiBIpO-
HHKHY MeMmOpaHy, 36iIsmMyiOYN THCK piAnHEH 3 Toro GoKy MeMOpaHH, Je
MICTHTBCHA pos3unHeHa peudosBuHa. llell magaMImIKOBME THCK HA3HBAKTH
OCMOMUYHUM.
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Ocmoc Mae Barome sHaYeHHA JUIA BCHOT'O ¥KHBOI0: HANPHEAAJ, KOJH MH
n’eMo Ta iM0, BOJIA Ta 1DKA 3aCBOKIOTLECA HAIMHMMH KJIITHHAMH 3ABIAKH IILO-
My Aapumy. [IpyHicTh IHCTA TA ILI0JIB POCHHH TAKOM 3VMOBJIEHA OCMO-
THYHHM THCKOM.

OcMmoc MIHMPOKO BHKOPHCTOBYIOTH YV JOMAUIHBOMY rocnojapersi —
HATIpHKJAN, Mi Y4ac 3acOJIIOBAHHA OBOYIB. ¥ OpOMHCIOBOCTI TAKOMK BH-
KOPHCTOBYVIOTh OCMOC — HANPHKJIAL, AAA odHIIeHHA Boaw. Ha mouartky
XXI cronmirra B Hopgerii nobyayveanm enexTpocraHnino, pobora Arol
IPYHTVETLCA HA OCMOCI: ODpicHA BOJA HNepeTiKAEe 3 NOCYAHHH 3 NPiCHOK
BOJIOI0 B MOCYANHY 3 MOPCHKOID BOJOK, AKA BiAAiIeHA HAOIBOPOHHKHO
MeMOpaHO.

ATOMEH Ta MOJEeKYJIH B3acMOTIIOTH OXHI 3 OHHMH

Yu morau 6 icHyBaTH piAMHM i TBepAl Tina, AKOHM MOJMEKyJaH He NpH-
TATVBAJMHCH OHa 10 oaH01? 3Buuaiino, Hi: Bei peyoBuHE poananuca 6 Ha
OKpeMi MOJeKyJIH, cTapinl razamu. Orie, caMe iCHYBAaHHA PiIKHX 1 TBe-
PANX TiJ CBIIYUTE NPO NPHTATAHHA M)XK MOJEKYJIaAMH,

Ane wu € 63aemodia Mim Moaexyramu 3aswdu Auule npumasazy-
BaHHAME

o6 BignopicTH HA He 3ANHTAHHA, AOCTATHLO IIpPO-
CTHX CHOCTepeXeHb. TBepii Tina ToMy i Ha3HBAWOTH
TBEPAHMH, III0 BOHH NOpPy4YalOThCA CTHCKAHHIO, TOOTO
sMeHImerH”0 006'emy. CrnpobyiiTe, HAOPHKJAAN, CTHCHYTH
B KyJani mMaTor cradi abo MIMATOK JlepeBa — HABPAN
uH e BacTeed (man. 3.7).

Ile coocrepe:keHHA BKA3VE HA Te, 0 MOJEKVIH Man. 3.7
TBEPAOrO Tina poaMilleHi BOPHUTYJ, «YIHPaWYHCE» Of-

HA B OAHY HOij 4ac CTHCKAHHA, TOOTO BOHH BiIIITOBXVIOTHCA HA MAJHX
BLACTAHAX.

Jlocaign noxaaywoTs, 10, no-nepue, oDCAT piAMHA, HA AKY [EepeTBOpI-
ETLCH TBepjae Tino npH nnasnedHi, sasppuail mMano Bigpiasgerscs Big
o00'emMy TBepmoro TiNa, no-dpyze, piIHEA NpaKTHYHO HE CTHCKAKTECA. A OCh
ras CTHCKAITHCA AOBOJI JIETKO: HANPHMKJIIAA, HE HAATO HAKAYAHWH MOBIT-
pAM MY MOMHA CTUCHYTH PYKaM#, 3MeHIIUBIIY o6’eM nosiTpsa B M Aui,

3.4. fxuX BHCHOBKIB MOHA OiHTH 13 I[AX JOCHLAIB:
a) Mpo B3AEMHE PO3TAIIYBAHHA MOJERYI vV pianHax?
) mpo BRAEMHe PORTAINIYBAHHA MOJEKY] y rasax?’

' Bidnoside. ¥ piaunax, gx i y TBepAnX Tinax, MONEKYAH POSTALIOBAHI BOPHTYA 0AHA

ho ogHol, A B rasax MoJeKyiaH nepefyBaloTh Ha BijcTaHAaX, 10 3HAYMHO DEepeBHIVIOTH
pPOaIMipH MOJMEKY .
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Jlani Mu o3HAHOMEMOCA 3 THM, AK HAa NPaKTHIII BHKOPHCTOBYIOTE He-
CTHCJIHBICTE PIOIHH.

OT:xe, crnocTepeKeHHA NOKAZYIOTh, 10 BIAEMOJIA MOJEKYJ 3MiHIO-
€ThLCH 3a 3MIHH BlACTAH] Mi}X HEMH: HA JOBOJI1 3HAYHHX BlACTAHAX MOJe-
KYJIM NPUTATYIOTHCA, & HA JIVIHEe MAJIHX — BUINITOBXYVIOTHCH.

2. Ilowarkoei BinomocTi npo 6y1oBy aToMa

Ha mouarky XX croxiTra asrniiicekuii ¢gisuk
Epuecr Pezepdopa (1871-1937), nocaimxywoun
OynoBy aToMa, NMOCTABUE JOCHiZ, peayabTaTH AKO-
ro NepeBepIInIn HalCcMiIHMBIITY VABY.

BouMbapayvioun aTOMH MIBHAKHMH €leKTPHYHO
FApAKeHUMH YACTHHKAMM | BU3HAYAOUN, AK BIJ-
XHIAKTLCA Il YACTHHKH B PEe3yIbLTATl 3iTKHEHB,
VUeHHI 3 NOAMBOM BHABHEB, 0 NPaKTUYHO BCH
MACA ATOMAa 30CepelyeHa B HoOro AnApl, po3MipH
AKOI'0 B JIECATKH THCHY pasiB MeHIIi 3a caM aToM.
Illob yesimoMuTH e, BIAMOCA 3HOBY J0 MOPiBHAH-
HA. OniniTe, Akoro poamipy nHabyiao 6 aToMHe aAxpo, HAKIO 30inBLINTH
aToM o poamipie dyrboapHOro mona. IlpunyveriTes aAna omiHEKH, IO JHOB-
suHa Gyrdonswaoro nondg gopieawe 100 M i mo aromue aapo npudAU3HO
8 20 000 pasis MenmIe Bix aToma.'

BH MoxeTe 3aIMTATH, YHM TOJlL «3aN0oBHe-

Huit» atom? fr signosifger Ha Take 3anUTAHHA e
YaCTO HABOAATL MANWOHOK 3.8, HA AKOMY CXeMa-

THYHO MOKA3aHI HETATHBHO 3apA/xeH] (mosHade- 0
Hi 3HAKOM «<«MIHYC#) AVHKe JIerki 4acTHHEH —
€JleKTPOHH, N[0 PO3MIIIyIOThCA Ha opbiTax Has-
KOJIO Jy:Ke MAanoro, aje MAacHBHOI0 NMO3HTHBHO Maxn. 3.8
3ApAMMKEHOTO AApa (MO3HAYEHO 3HAKOM «TLTHCH ) —

noaibHo g0 TOro AK naaHeTH obepranTheda HaBkono Connga. et nacunnii
MAJIIOHOK iJICTPYE TAK 3BAHY ILIAHETAPHY MOJle/lb ATOMA, AKY 3alpoIo-
HyBas Peaepdopn.

IMogansnii goexaisxenHa NOKA3ANM, 10 | TAKe VABIeHHA Npo BVI0BY
aToMa deulo CnpoueHe.

€. ﬂt}

©

0

! Bidnoeids. Banasko 5 MM (poamip ropomuun).
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Ilo-nepme, 3’AcyBanocsa, U0 BJAACTHBOCTI TAKHX Jpi0HMX YACTHHOK,
AK eJIeKTPOHH, HACTLIBKH BlPISHAKTLCA Bl BJacTHBOCTEH ¢isHdYHHX
TiJ, poaMipH AKHX MOMHA NOPIBHATH 3 poaMipaM¥ JMIOAWUHHN, N0 1A
ONMMCY PYXY EJeKTPOHIB JOBEJOCH CTBOPHTH HOBHH pos3ain disuxn —
KBAHTOBY (isuKy. 30Kpema, [1A eJeKTPOHA NPHHIHOOBO HEMOMK/IHBO
BIIEBHEHO BKA3ATH, V AKil Touni npoctopy BiH nepebyeac B gaHHUil MoO-
MEHT Hacy, TOMY 110 eJeKTPOH NOEAHVE BAACTHBOCTI AK YACTHHKH, Tak i
xBuai. Jleransrime npo ne B Kypei i3sHKH cTapmol ITKOJIH.

Ilo-gpyre, BHABAIOCA, 10 AAPO ATOMA TEX € CKJIAJEHHM: BOHO CKJIANA-
EThLCH 3 MO3HTHBHO 3apA/IXKEHHUX IIPOTOHIB Ta HeHTpanskHUX HelTpoHis. [lo
TOTO K y Apyrii nmonosmHi XX cTomiTra 3'AcyBasocd, M0 DIPOTOHH 1 HEHT-
POHH TeK He € «HeMoJLTEHHMH +: BOHH CKJIANAITHCA 3 JHBOBHKHHAX YacTH-
HOK, HAGBAHWX KBAPKAMM, AK] He MOSKYTh iCHYBATH Y BIILHOMY CTaHi.

¥:xe spadiomomy Bam [lemokpiTy HanemxaTh cioBa: «¥ CBiTl ICHYHOTH
JHIIe ATOMH Ta NopoMHe4Ya». BHAaTHHI rpex HABITE He NiJO3pIOBAB, HA-
CKRiZIBKK BiH Mae pailipo: HaBiTE aTOMM, AK 3 ACYBAJIOCH, B OCHOBHOMY
+HAIIOBHEHI MOPOKHEYEL0 » .

Ane AKII0O MH DOAMBHMOCHA JOBKOJA, TO 3poayMiemo, mo caosa [le-
MOKpiTa He MOKHA poayMiTH DyKBaNBHO: aj3e noAidHo 10 NLOro MOMKHA
CKa3aTH, 0 B MOBi € Aumre aadasiT. Aje Hacopas/i 3 BHKOPHCTAHHAM
OBOr0 andasiTy HAACAHI YYA0Bl KHHMKH, 3MICT AKHX BHXOJAHTE JAJIEKO
a3a Mexxi andasity. IMogiGEo 10 MLOro 3 ATOMIB CKJIANAIOTLCA HAlCKIAM]-
Hillll MOJIEKYJIH, 8 3 HAX — KHEBIL icTOoTH, 34aTHI J00HTH 1 APYIKHTH, —
AK MH 3 BaMH. A a060B i npyxba — Ie He JHINE ATOMH i mopo:kKHedJa.
Orxe, v cBiTi € me moce!

Jlaboparopua podora No 1

(domamma). Jlochiaxmenna apuima audyail B piaHHax 1 rasax

Mema: pocaignTi asame audyaii B pigueax i rasax; yCTaHOBHTH, AK
3aeXxXuTh IBHAKICTE Audyail Bij TeMoepaTypH.

O6aradnanna: TepMmoMeTp (He pTYTHHIT), #oJ, DiNeTKa, CKAAHKA HENo-
BHA 3 XOJIOAHOK BOAOK 3 XOJOJAHJIbHHKA, CKIAHKA 3 TAKOK CAMOKI Kilb-
KicTio Temnol Boau (Temnepartypa 6auasko 50 °C), daakon 3 napdyMaMu,
OIMATOK BATH.
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ITepetGiz poGomu

1. KpanniTe OiHAKOBY KiNbKiCTE Kpaneas HOAY B CKIAHKH 3 X0J0]-
HO®O 1 Tensow sogow. He poamimyiire nicna nsoro sogy!

2. [locomocTepiraiiTe npoTAroM rofuHN Audyaino foay B Temwnii i xomo-
AHill Bpomi. damumiiTe, AKI BigMiAHOCTL ¥ INBRAKOCTL npoTikaHEA gudgyail
BH NOMITHIH,

3. [loscHiTe BiAMiHHOCTI V mMBHAKOCTI npoTrikaHHa audgysii. 3ann-
MIiThH CTHCJIE MOACHEHHA.

4. IlepemimaiiTe Boay B 060X cknaakax. [loscHiTs, YoMy MBHAKICTE
audyaii mpu NLOMY 3HAYHO 3POCIA.

5. ITonpocite Koro-mebyas 3 poauuis kanuyTe 1-2 gpanni napdymis
Ha BATY, CTOAYHM B KiMbKOX MeTpax Bijl Bac. BumipsaiiTe npoMizKoK gacy,
3a AKWH BH BiguyeTe 3anax. [loacHiTs e asnme.

6. 3pobiTe BUCHOBKH i 3amuImiTs ix.

IIpo mo mu gisaaauce? [

e Marepia cKIafacTLCA 3 PEUOBHHH Ta MOJIB.

e Vel diswudl TiNA CKIALAKTLECH 3 PEYOBHHH.

e PeuoBnBa MOX¥e ICHYBATH V TPLOX CTAHAX — raszonofibHoOMY, PLOAKOMY
Ta TBEPAOMY.

e Dignuni TiNA B3AEMOAITL O/lHE 3 OJAHHMM 3a JONOMOTI0K MOJiB — HAa-
caMIepe] eIeKTPOMATHITHOTO Ta rpaBiTalifiHOrO,

« PeuyoBHHa Ta MOJIe MO YTh B3AEMHO NEPETBOPIOBATHCH.

e OcHOBHI NMOJOKEHHA ATOMHO-MOJIEKYJAAPHOro BUeHHA: 1) yei pewoBH-
HH CKJIAJAITLCH 3 HaliapidHimmMx uyacTHHOK (ATOMIB Ta MOJEKY);
2) aToMH TAa MOJIEKYJaH nepebypamwThk v OeanepepBHOMY XA0THYHOMY
pyci; 3) aToMH Ta MOJIEKVJIH B3AEMOIIIOTE OJJHI 3 OJHHMH.

e Jlocmigni migTBepAMKEeHHA OCHOBHHX IIOJIOJKEHB aTOMHO-MOJIe-
KYVIApHOro BueHHA: OpoyHiBCEKMN pyx, Audvaid, iCHYBAHHA TA BIAC-
THBOCTI TBEpPAHX Ta PiAKHX TiJ.

 ATOM CKIANAETHCA 3 AVIKE MAJOro NO3HTHBHO 3apA/XKEeHOro Aapa,
B AKOMY 30Cepe)KeHa Maii@e BCA MACA ATOMA, TA JerKHX HEraTHBHO
3apAMKeHHX eJIeKTPOHIB, M0 pYXawTECA HABKOJIO A/pa.
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3.7.
3.8,

JlomamHii eKcriepHMeHT @
153

HanopHiTE DocyIMHY BOAOK i KpamHITE HA NOBEPXHIO BOINH IOViKe
MaJleHbKY Kpamiw oaii. lloenoerepirafiTe 3a poatikasaaM ogiiiHol
naaMu. YoMy KpaniaAa He pO3TIKAETECA MO Beidl moBepxXHiI Bomm?
OniniTe 3a JoN0OMOrow NLOro A0CAIAY poaMip MoJleKyIH oJil.

IMoxnaxiTs Ha KIefloHKY MOoKpHil apkym nanepy. CropobyiiTe apy-
MIUTH HOr0 rOpU30HTAILHO (TATHITE oDepexHO, MO0 He mopeaTH).
[MosacHiTE eil gocnin.

JlonaTkoBi 3anMTaHHA Ta 3aBJIaHHA

[Mouyarkoeuit pireHs

Yum pevosuHa BipiaaaeTsedA Big mona? [lo sorn MmaioTs cninsHoro?

HagengiTs npurnanm pedoeuH, AKiI 3a KiMHATHOI TemMneparypu e:
ra3zaMy; piJHHAMH; TBepAHMH TiJaMH.

CiopMymmoiiTe OCHOBHI TE3H ATOMHO-MOJIEKYIAPHOTO BUSHHA.

. Al aTtoMu Haitnerom?

Cepenuniii pieens
. Axi nona sam Bigomi? HapepmiTe npuxiaau BazacMofiil 3a Jjomomo-
roi MUX moJiB.

. Axi nonoxeHHA ATOMHO-MOJEKVIAPHOr0 BYeHHA MNiATBEpPAMKYE
6poyHiBechERIl pyx? OGrpyaTViiTe.

. Axi nDono¥MeHHA ATOMHO-MOJEKYJAPHONO BYeHHA MOiATBEpPIHKYE
audyaia? ObrpyaTtyiire.
. 3 gKuX aToMip nepepaxHo cknajgaerscs Conne?

JocraTHii piBeEB

. MakcuManepHAa IUIOMIA OJiMHOI IIiBKH, HI0 VIBOPHJIACHA 3 KpPAILTi
oxaii 0o6'emom 0,5 mm®, gopirnioe 0,5 m°. Oninitrs poamip Moneryan
oJrii.,

. flrk Ha gocnifi MoMHA MepeKOHATHCH, 0 MOJEKYJIH: IPHTATVIOTh-

cA OJIHA 0 OAHOI; BiAINTOBXVIOTHCA OfHA Bifg ogHOI?
. UnwmM BifpisEAETHCA BOJA BiJl BOAHIO TA KHCHIO 1 IO V HEX COLIBHOTO?



§ 4. PI3HYHI BEJIHYHHHA

TA IX BHMIPIOBAHHSA

1. PiznvHi BETHUYHHH.
2. BumipioBanHA QisHYHAX BeJIWYHH.

1. diznuni BeJaHYMHY

Hapimo norpiéro sumipiosaTu BaacTHeocTi nmpupoau?

Busuaioum HoBKiNAA, nepimi JoCAIAHUKH NPHPOAA — YV4YeHi cTapoja-
BHBOTO CBITY — INVKAJW BiANOBiAL HAa nurtaHHA «Yomy?». Hanpuxaan,
Apicrorens nuras cebe: « Homy nagawTs Tinal» OgHar aHAHTH BiANOBIAL
itoMy He Baanocd. Ycenixie y nsomy pocarsye lanineii, Tomy mo Big no-
CTABHE MHTAHHA Ho-iEmMomy: «fK namaioTe Tina?» ConodaTky BUeHHIH JO-
CHLIHHM OIIAXOM YVCTAHOBHE, IO Tijla DagalTh OJHAKOBO, AKIIO 3HEXTY-
BaTH onopom noeitpAa. [lorim 3gepHYE yBary Ha Te, 10 MBHAKICTE TLA mijg
4ac NajiHHA 301NbIYVETRCAH.

BunycTiTh KinbKa pasiB 3 pidHOl BHCOTH HEBEJHKY KYJIBKY Ha J0JO-
Hi0. Bu Biguyere: o Hinkina BUCOTA, TO VAP BIAYYTHIIINIA.

ITpomopxyouHl MVKaTH Bignorigi Ha nuTasHa «fAk naganTs Tina?e,
l'anined agoragaBcA S3araJbMYyBATH MpOIEc NagiHHA: BiH MoYaB CKOYVBa-
TH KYJi 3 IOXHJI0] IJIOIMHEM | peTe/ILHO BHMIPIOBAB JIOBXKHHY, KYT HAXH-
AV NOXHUI01 IUIOMMHEY Ta Ya¢ pyXy KyJii.

Beck posenTOK diznku, mo nouascd 3 Bigkpurra Tanines, nokasas,
Mo B JocHimxeHH] 6vaAkL-AKoro ¢gisngyHOro ABHINA 9YH (hizawdHOro Tina BH-
piIIANTBHY poJb BilirpawTh BHMIPHOBAHHA.

dizHuni BeIHYHHH

3arkoHH QiZHKH BUPAXKAIOTECA V (pOpMi CHOIBBIIHOIMEHE MiK BEJIHYH-
HaM#, [0 XapaKTepuayioTk (iswaHl Tina ta asuma. | mob neperipnTi
JAOCHiITHUM HIJIAXOM COpaBe/IMBiCcTE [MX 3aKOHIB, noTpifHO HABUHMTHCE
BUMipoBaTH hisHuli BeITHYHHA,

Ilpurnagn ¢isHuEHRX BeJHYHH — AOBMKHHA, 9ac, INBHAKICTh, 00'eM,
TEMIIEpaTypa, Maca.

4.1. AxuMu pijoMumMu BaM GisHYHAMH BeJHYHMHAMH XapaKTepH3y-
10TecA diswgani Tina? HasegiTs npuknamgn.
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4.2, Axumu BijoMEMH BaM (GiZHYHHMH BeJJHYHHAMH XApaKTepH3Y-
oThed Mexaniuni aenma? Hasegite npurnagn.

4.3, Axuvnr BigoMEMH (iZHYHAMHE BEJHYHHAMH XAPAKTEPH3VIOTHLCA
rernosi asuma? HaseniTs npukaamgu.

MixkHaponHa cHCTeMa OJAHHHIE iZHYHHX BeJHYHH

Y cepeguri XX cToniTrTA BYeHi po3po0HIH MiKHADPOJHY CHCTEMY
OAMHHIL, AKY ckopoueHo HazueawTs CI (System International unites).

Y @il cucTeMi OHHHIEK JOBKHHH € MeTp (IO3HAYAKOTE «M#), a
OJMHHIEK YaCY — CeKYH/A (H03HAYAKTE ¢C» ).

OauHnNer mIoHli € KBaApaTHWi MeTp (MO3HAYAKTH «M #): mjoma
KBajapara 3i cTopoHO0I0 1 M.

Oaunnnern ob’emy € kybiunmnii Merp (nossauaroTes ¢M'»): ne ob'em
KyDa a3 pebpom 1 m.

3 opguauiAaMHY iHmux gisnuaux sennuns CI mu osmalioMumock 3ro-
oM. A MOKH 3BEPHITE VBary: miciA nodHadeHb ¢isnyaux pennuuH v Cl
KpPaOKy He CTABIATH.

¥ XXI er. npniiHAnIM HOBI BH-
3HAYEeHHA (PI3HUYHHX OJHHHIL AIHA
Toro, mobd ui oguEnni moxHa Oyiao
TouHO BigTBOpHTH. HOBi BHaHaueHHA
NOBOMNI CKAAAHI, TOMY BOHH BHXOIATH
3a MeKi1 MKITBHOTO KYPCY.

Ha nmpakTuni a MerpoM Ta ceKyH-
now eu jgobpe anaitomi. Ha mamon- Max. 4.1
Ky 4.1 sobpayeno, AK MOXKHa OpHOD-
nuauo BigMmipate 1 M. OgEa ceKvHAA NpUOAH3IHO JOPIBHIOE MPOMIMKY
MiXX JIBOMA YAAPAMH CEPILH.

Ak baunmMo, obUpawYH ONMHHUIN JOBHHHH Ta Yacy, BUeHl BHXOIHJIH
3 TOro, 110 «JIHJHHA — Mipa BcixX peueis: cupag/i, 0JJHH METp NOPiBHIO-
BAHHWI 31 3poCcTOM JIOJHHHA, A CEKVHIA BiMoBigac cepuebuTTIO.

IInpoxo BMKOPHCTOBYIOTE TAKOM KPATHI Ta YACTHHHI 3HAYEHHA iany-
euX pemuunH. Hanpukaan, 1 kinomerp nopieaioe 1000 M (1 kM = 1000 M), a
oxHa coTa MeTpa gopiBHoE 1 caTHMerpy (1 M = 100 cm). Ilpedixken nna
YTBOPEHHA KPaTHHUX 1 YaCTHHHHX 3HAYEHb BEJIMYMH HABOJAATH V (PiswmuHMX
JIOBITHHKAaX, & HAlYKHBAHIII] 3 HUX MOJAHO B TabIHIL.
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I MK
Mini 0,001 M
CanTH 0,01 c
IlElIH D: 1 A
Kino 1000 K
Mera 1 000 000 M

3asEaYHMO OKpeMo, o il Yac BEMipIOBAHHA 00’eMy piIHH BHKOPH-
CTOBYIOTH 4acTo Kybiunuil genumerp (am") — raxmit ob’'em pignan HasZN-
BAIOTh JITP 1 Mo3HAuUAOTH «J», | Kybiunuit casTumerp (cMm') — Takuii
o0'em piguaH HazuBawTh MinixiTp (ma) (1000 mn = 1 a).

HArmo noTpibHO NOpiBHATH 3HAYEHHA (Pi3MYHHX BeJIHYHH, HABEJEH] B
Pi3HHX OAMHEMIAX, HeoOXiiHO 3BECTH Bel Il 3HAYEHHA J0 OJHIE] OJMHMNIII.
MaiiTe ne Ha yBasi mig uac poas’AaaysaHHA 3ajnau!

4.4, CKinbKH KBAJAPATHAX METPiB B OJJHOMY KBaJpaTHOMY KimomeTpi?'

4.5, Crinern xyGiurux Merpis B ognomy KybiunoMy Rinomerpi?”

4.6. Mopxuna MigHoro cTpuxHa Aopisuoe 2,4 M, JOBXKHHA ANIOMI-
miesoro — 167 cm, a goexkuHa craneporo — 3680 mm. fknii crpHxeHs
HAA0BINHIT; HalikopoTmmi?®

Jlna BaMipOBaHHA Yacy, KpiM CEKVH/H, TAKOX BHKOPHCTOBYKTE He-
CUCTEMHI OMHHIL: XBHUIHHH (XB) Ta roaiuHH (roa).

4.7. Typuer mignimasca sropy 2 rog 20 xe, nicaa doro apobus npu-
BaN Ha miB roguHau. CiBmn Ha TpaBy, TypHcT 3a 20 ¢ BUNIHB (hAATY BOIH.

a) HaseniTh BKasaHi B nonepeqaboMy adsaii npomixkkn dacy B CI.

6) 3uaiiniTe BigHOIEHHESA NUX NPOMIMXKIB Uacy.

4.8. Yoro Ginbme: cexys) vy rogudi un Mertpie y kinomerpi? V cxine-
KH pasis 6inbme?

2. Bumiproanasa (pi3HUYHHX BeIHYHH

Konn mu kamemo, 1110 JOB¥HUHA KIMHATH JopiBHoe 4 M, TO 11g¢ 03HA-
qae, o AOBXHHa KiMHaTH B 4 pasn Oinbmma 3a ofHHHIIN JOBXKHHH —
O0HH MeTp.

' Bidnosids. 1 000 000,
*  Bidnosids. 1 000 000 000.
i ITopada. Bupasits 10BmMHRY BeiX CTPHMXHIE ¥ THX CAMEX OZMHIIIAX.
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Lleit npukaaa nmoxkasye, MO, BAMIPIOIOYH AKYCh (DI3NYHY BEJIHYHHY,
MH HACHPABJI BCTAHOBJIKEMO, V CKLIBKH pas3iB BHMipHOBaHA BeJIHYHHA
Oinema (abo menma) Big oguauni miel penwuuHH. Tomy, HABONAYH pe-
3VJLTAT BHMIpPHOBAHHA (Pi3MYHOI BeMMYHMHNM, HeoOXiJHO BKA3VBATH OJaH-
HHIK BHMIPIOBAHHA.

Bumipopaasni mpuaagn

@izpuHi BeIHYHHH BHMIipIOIOTE BHMIpIOBALHHMH ITPHJIATAMH.

Haitnpoerimuit sumiprosansuuii npunay — pobpe axaiioma Ham Ji-
Hiiika (man. 4.2). Haneceni va Hel nofinKkn — NpUKIaj WIKAJH BHUMipo-
BAJILHOTO IPHJIALY.

Yomy AopiBHIOE J0BXHHA 0JiBNA, 300paxeHoro Ha MaNHKY 4.27

ot ol b o
3

4 5 6 7 B 9 1011 1213 14 15 16 17 18 19 <

Mamn. 4.2

IHmMM npHKIAJOM BHMIPHBAJRHONO TPHJAAALY € BHMIipPHBAJILHHI
OHUIIHApP, 38 JOIOMOr0l AKONO BHMipwioTE 00’eM pigunn (pume. 4.3). Ha
HEOMY TAKOMK € MIKAJA.

4.9. Yomy gopieHwoe of6’em piguun v BuMipoeansHoMy nuaiggpi, so-
OpazeHoMy Ha MamioHKY 4.37

Man. 4.3
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loguHENK — BEMIpHOBAJBHHI NpHIAK, AKHM BHMIPHIOTE TPOMIMKKH
gacy. [{udepbnar cTpiioyHOro rofHHHHKA — TAKOM IIKAJa BHMIiplOBa-
NLHOTO IPHJIATY.

4.10. Yomy gopiBHIOE uac, AKHIl NIOKA3VE FOAUHHUEK, 300paesuii Ha
ManwHKY 4.37 YramxiTe roinHH, XBHJIHHN TA CEKVH/H.

Ilinow moginkyu NpHIANY HASHBAKTE PIZHHI 3HAYEHE (izuuHOI Be-
JHYMHKA, 10 BIAMNOBIAAKTE CYCIIHIM IITpHXaM Ha meani npuaaay. Ha-
NpPHKJIAM, [IiHA NOALNKH NiHIAKH Ha MamoHKY 4.2 nopieHioe 1 MM,

4.11. Yomy mopiBHIOE HNiHA DONIKH BHMIipIOBANLHOIO IHJIIHApPA, 30-
Gpaxenoro Ha MamoHky 4.37'

4.12. Yomy jopieHKE NiHa NOALIKH TrojMHHHUKA, 300pameHoro Ha
MamdoHKy 4.37°

Saspruai BHMIipIOBAMLHHIN TPHJIAL XapaAKTepPHIVETHCA MEKAMH BHMI-
pHOBAHHA: HAHOLNILIIAM 1 HANMEHINAM 3HAYEHHAMH (iZHYHHX BeJIHYHH HA
KA NpUaajay.

4.13. Axnvu € Mexi BUMIPIOBAHHA JiHIAKHA, 300paxeHol Ha MaJ0H-
Ky 4.27

4.14. fIxi mexi puMiploBaHHA BHMiplOBaNLHOrO NUIiHApa, 300pae-
HOT'O HA ManwHKY 4.37

[Hoxu6kn BHMipOBaHB

Bumipoepanua dararbox pizaMuHEX BeIHYHH, HANPHKIAL, JOBXHHH 1
Yacy, HeMOMJIMBO BHKOHATH aDCONIOTHO TOYHO: pe3yiaLTAT BHMipHOBAHHSA
€ HabamxeHnM, ToOTO MAE NEBHY NOXHOKY.

Haopuxnan, niniiikoo 3 niHow moginke 1 MM MOKHA BHMIpATH JO-
BUHY oniBnA 3 rTouHicro 1 mm. Ilna onisns, sobpayeHoro Ha MAaJoOH-
ky 4.2, peayasrar BuMipoBansa noTpibuo sanucarn rax: [ =(175+1) mm.

Tyt 1 MM — e aGcomoTHa noxudOxa BuMipoBaHHAa. Mu BBaXKaTHMeE-
MO, o abconwTHa noxuika BUMipHOBaHHA AOpPiBHIOE WiHI MOALIKK IKA-
JI1 BHMIipHBAJIBHOTIO NPHJIALY.

Bidnosids. 20 en”.
2 Bidnosaids. 1 c.
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AbcomoTEY NoxHOKY BHMIPHOBAHHA II03HA-
YawTh 3a JOMOMOTOK BEJIHKO] TpenbKol BYKBEH A
(¢menwTas), AKY SANNCYIOTH Nepel] NO3HAYEHHAM
EMMipHOBAHOI BeJIHUYMHM, HAUPHKIAK, OpH BHMI-
proBaHH]l JoBXHHKM [ NiHifiKOW 3 MiTiMeTpOBMMM
noginkamu: Al =1 mm.

BumipsaemMo Tenep Ti€ caMol0 JiHIHKOO,
TobTO 3 TaKow camMol abCoMWwTHOKW NoXHOKOW
TOBIHHY MaliTYpKH KHMXEHW (man. 4.4) Tta 3a-

Man. 4.4

nunieMo peavasTar: d = (3 £ 1) mm.

Hu moxcna ssaxamu, wo obudea sumipwseanna nposedeni 3 odHa-
K060 mouHicmio?

Hanesno, He MOMHA, TOMY [0 O] uyac BUMipOBAHHI JOBMHUHM 0JiB-
oA abcomoTHA MoXHOKA CTAHOBHTE OJM3BKO OfHIE] cOoTOl BHMiploBaHOI
BEJIHYHHH, A IPH BEMIipIOBAHHI TOBIIHHHA NAJITYPKH abco IOTHA MOXHOKA
CTAHOBHUTEL TPeTHHY BHMiprooeaHol sennunan, ToMy NpaBHALHO BBAXKATH,
110 AOBHWHA OJIiBIA BUMipAHA 3 OLIBII0KN TOYHICTIO.

Kpamoo omiHKOK TOYHOCTI BUMIipIOBAHHA BBAMKAKIOTE BiIHOCHY IO-
xHMOKY BUMIipHOBAHHA, AKA NOpiBHIOE BifHOmMeHHKW abconwTHOI noxHudKH
BUMIpHOBAHHA 10 BUMipoBaHol BenuuuHH. BigrocHy noxubry Bumipio-
BAHHA MO3HAYAITh: (<¢€ICHJI0H®) i YaCTO BHPaMKAITE V BiICOTKAX.

Hanpuxnaa, siggocHa moxuGka BHMIipWBAHHA OBXMHHH OJIBIOA B

PO3rASHYTOMY BHINE NpHKJIAAL
gE=s—=——-100% = 0,6 %.

Ile mo:xkHa sanucatTu rak: £ = 0,6 %.

4.15. BuaiigiTe BigHOCHY noxubKy BUMipOBaHHA TOBIIMHHM obKiIa-
NMHEN KHUTH V PO3TAAHYTOMY BHINE MpHKaaai.’

4.16. Yomy mopiBHIOIOTH AOGCOJMIOTHA TAa BiIHOCHA MOXHOKH BHMIipio-
BAHHA NpH BHMiploBaHHI 00'eMy piguHH BHMIpIOBANLEHM IHIIHAPOM,
sofpa)kesnM Ha ManwaKy 4.37°

! Bidnoaide.c=0,3 =30%.
2 Bidnogioe. 20 em®; 4%
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Jlaboparopua pobora N 2

UznaoMIeHHA 3 BHMIDHOBAJIBHHMH NMPHJIATAMHE.
BuanavenHa miHH NOALIKH IITIKAJIH

Mema: ozHaifloMHTHCA 3 HANNPOCTIMIHMMH BHMIPIOBANBHUME IIpUJIA-
AaMH, BH3HAYHTH I[IHY NOJLNKH, abcoaTHY NoXHOKY BHMIpIOBAHHA Ta
MeXi BUMipHOBaHHA NPUIALY,

O6aadnanua: niHiiKa, BEMipOBaIbHRI OHAIHIP, TEPMOMETD.

IMepeGiz poGomu

1. OzHailoMTeca i3 3aNpONOHOBAHMMH BHMIPHBANLHMMH NpHJIagaMH
(MiHIAKOK, TEPMOMETPOM TA BHMIPHOBAJILHHM IHJIHAPOM) TAa 3aN0BHITH
v aomuTi ana naboparopEux pobitT HaBegeny Tabnuiio:

BuamMmipoepansani

Jlinifika )
IHJILIHAP

Tepmomerp

1. Banipiosasa disHIHA BEJTH-
qYMHA

2. OguHANA BeTMYHHN

3. llina moginky meann

4. AbcomoTHa NoXHUOKa BHMI-
pHOBaHHA

5. Mexi BUMipIOBAHHA TPHIAIY

2. 3pobiTe BHCHOBKH 1 3anMIIITE IX.

JlaGoparopua poGora N: 3

BumipoBanns ob’emMy TBepaAMX TiJ, PiIHHE Ta CHNKHX MaTepiajis

Mema: sumipaTa o6’em TBepARX Tin npaBHABHOI TA HeNpaBHJIbLHOL
dopmu, 06’eM piAHHHE TA CHOKHX MaTepiajis.

O6aradnanna: BuMiploBanbHa JgiHilika, BHMipoBanbHH HHUAIHAD,
Aeper’ AHMH ODpyCcoK, TBEPJAE Tij0 HENpaBHJABHOI (hOpMH, NPHEPINJIEHE 0
HHTKH, [IIACTHKOBI CTAKAHUYMKH 3 BOJAOK Ta NIiCKOM, NaNepoBa CepBeTKa.

Ilepediz poGomu

1. Bumipaiite ninifikow poamipn aeper’sHoro Opycka Ta obumeniTs
Horo o6’em. PeayabraTr 3anminirtse.
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2. IlepecunTe micok 3i crTaKkaHYHEKAa 0 BHMipHOBANBLHOTO IHJIIHApA,
OOCTABTE LMHJIIHAP Ha CTLA 1 3JIerKa NOCTYHKAHTE nansleM 0o DHIIHADPY,
mod MoOBepXHA MICKY B HMUJIHAP]I cTANa roOpH3oHTAIbHOW. BumipaiTe
06’em micky V. Yraxirs Tounicts. Peayasrar sanumirs. Ilepecunre mi-
COK HA3AJ V CTAKAHYHEK.

3. [lepeaniiTe BOAY 31 cTaKAHYMKA [0 BHMIPHOBAJIBHOTIO HMJIHJpPA Ta
BHMipaiTe 06’eM Bogu V. ¥YKamxiTe TouHicTs. PeayasTaT anummiTs.

4. 3anypiTs V BUMIpHOBAJNBHUH IMJIIHAP 3 BOAOK TiJIO HEIIPaBHJIBHOL
¢opmu, migpimene Ha HATII. BamipaiiTe cymapamii o6'em V, Tina Ta Bo-
am. ¥YramxiTe TouHicTb. ObuncaiTe ob’'em tina 3a popmynow V. =V, — V.
PeayawTar sanumiTe.

5. BuiimiTe Tino HenpapuasHOI opMHE 3 BoAH, oDiTPiTE MlOTO CEpBeT-
k010. IlepenniiTe BoAy 3 BHMipIOBANELHOrO MUNIHAPA V CTAKAHYHK.

6. 3pobiThE BHCHOBKH 1 3aMHIINTE 1X.

)
JlaGoparopra pobGora N: 4 éﬁif’

BumipoBanna poamipis Maaux Tia

Mema: BAKOPpHCTOBYBATH METO/ PHAIB AJA BHMIPHOBAHHA PO3MIipiB
MATMX Tij,

Ob6aadnanua: nimiAka, MigEEHA ApiT, onisens, 20 ropomnH, KHHKKA.

IToachennan. Ilig yac BUMiplOBAHHA PO3MIipIiB MAJMHX TiN MOXHA BH-
MipATH CHOOYATKY 3araJibHUH po3Mip KiNBKOX OJHAKOBHX MAJHX TiI, po-
3TAIIOBAHHUX BIPHTYJ OJHE [0 OIHOrO, & MOTIM NOJLMATH Pe3yALTAT IbO-
ro suMipiooBansEa Ha uHenao Tin, Taxkumilt cnocid sumMiproBanHA poamipis
HA3HBAKTL METOAOM pPAALB.

Ilepebiz poGomu
1. HamoraiiTe apiT Ha oliBenk 4Yu py4KY TAK, MO0 BHTKH OpHIATATH
oguH ao ogHOoro (man. 4.5). IIpoeenites BuMiproBaHHA, HeoDXigHI AnA TOro,
mob aaaiiTh giaMerp Apory. [lani BHMipOBaHE Ta pO3paXyHOK 3AIHITITE.

Man. 4.5
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2. lloxknaziTe AiHIAKY HaA CTiN 1| BUKJAAITE Vel FOPOIINMHHE B3JI0BH JIi-
HililKH BOpHUTYA onHa Ao ogHoi. [lpoBemiTs BUMipoBanHA, HeoOXigHI AnA
Toro, mob axaliTu cepeaHiil giamerp ropommeH. JlaHl BumipoBaHE Ta
PO3pPaXVHOE 3aNHINNITE.

3. Bumipsaiire Topumuay 100 apkymis kMKl (cKopHeTaiiTecs HoMe-
paMH CTOPIiHOK, VPAXOBYIOYH, [0 HA KOMHOMY ApKyHIl JIBi CTOPIHKH).
3HAAITE TOBIMUAY Hanepy, Ha AKOMY HAJApVKOBaHO KHHMKKY. [lami BH-
MipHBAHBL TA 0DYMCIIEHHA 3AMHUIITE.

IIpo mo mu pisHaauCh?

. diznyHi BeJHYHHH XApPaKTepH3VIOTh (izmuHi Tina Tta ¢isHuni
asuma. Ilpukaaan gisuuHuX BeJWMUYMH: JOBKHHA, Yac, TeMmIlepa-
Typa.

. BuMmipaTe ¢isHUYHY BeIHYHHY — 1€ NOPIiBHATH 11 3 OAHHHIEK IA-

HOl BeauumHH. Peayawrar uMipoBaHHA (izudHO] BEeJIHYHMHH HA-
BOJATE i3 3a3HAYCHHAM OJHHHIILI.

. Ompuuunsa noesxkuau B CI — merp (M).

. Oauanna gacy B CI — cexynaa (c).

. @DizuyHI BeIHYHHH BHMIPHOTE 38 JONOMOT0H BAMIPIOBAILHHAX TPH-
JNanisg.

. Ilina noginku BUMipoBANBHONO NDpHIAAY — pisHUNA 3HAYeHE di-
SHYHOI BeNMHYHHH, AK] BiAMoBigamThs cyciiHiM IITpHXaM HAa OIKaJi
npwiaangy.

. Bumipiosannaa € Habnmxenumu., AGconwTHY NoXHOKY BHUMIpHOBaH-

HA I 4Yac nNpoBeleHHA JabopaTopHHX podiT NpHIMAIOTE PIBHOK
IiHI TOAINKH IKAJH BAMIPHBANBHOTO IPHIATLY.

JdomamHii eKciepuMeHT @
L=

4.17. BuropHcTOBYIOUH MipHHI KyXoab, BEMipaiiTe o6'eM oguiel eTomno-
pol moxRKH. lna abiasmenHAs TOYHOCTI B MIpHHI KYX0JIb HAJIHHATE
10-20 cTONMOBHX JIOMOK BOJH.

4.18. BuropucTOBYIOUH BOAY Ta MipHHil KyXonb, 3HaAliTL, AKAa YacTHHA
ob’eMy B CKAAHIL, 3AIIOBHEHIH mMicKoM, 3afilHATA BJACHE IMiNIHHKA-
MH, 4 AKa — OoBiTpaAM.
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JdoaaTKoBi 3amHTaHAA Ta 3aBAanHA Q:"%

4.19.
4.20.
4.21.
4.22.

4.23.

4.24.

4.25.
4.26.

4.27.
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[louaTkoewii i cepenniii piemi

HageniTes mpuxaaan BigoMux isHIHEX BETHYHH.

Axi opnauni gos:xwHEN Ta yacy B CI?

HapemiTes npHKJIaIH INKAJ BEMipIOBAJIBHUX NPHJIAIIB.

flx Bu3HavaoTE iRy nogiakn npuaany? Hasenite npukaagn miam
NOJiNKH pi3HUX NpHIagiB.

Ak BuanauawTs abconwoTHy NoXubKY BUMIpIOBAHHSA i yac npoee-
neHHA nabopaTopHEX pobiT?

HocraTHiil piBens

HapeniTs 2-3 npHKIagH YHCIOBHX 3HAYEHL KiAbKOX dismuamx
BEJHYHH, BHKOPHCTOBYIOUYHN PidHi OAMHHAI INX BEJIHYHH.

IIlo Tarke abconwTHA Ta BijHOCHA NOXUOKH BUMipHOBaHHAT
Axi Bam BioMi oAMHEKUI JOBXHUHK Ta Yacy, oKpim oguauns CI?

Bucoknii pisens

[loacHiTE, YoMy BHMIipHBAHHA MOBXHHH 3a JONOMOrom JiHIAKH
3 MiTiMeTpOBHMH HNOALNKAMH Oyae OlnbIl TOYHHM, HIM BHMIpPIO-
BAHHA Ti€l caMol JOBHHH 3a JIOIOMOI0 BHMIPIOBAJEHOL CTPIYKH,
HA AKil HaHeCeH] JHINe CAHTHMEeTPOR]L MOJLITKH.



PO3/IJI II. MEXAHIYHHUH PYX
TA HOI'O XAPAKTEPUCTHUKH

§ 5. OCHOBHI XAPAKTEPHCTHEH MEXAHIYHOI'O P¥XY
§ 6. IPAMOJIHIHHHUHA PIBHOMIPHHH PYX
§ 7. IPAMOJIITHIHHHH HEPIBHOMIPHHH PYVX




§ 5. OCHOBHI XAPAKTEPHCTHKH

MEXAHIYHOI'O PYXY

1. BigsocHicTs pyxy. CHcrema BinirRy.
2. MarepiansHa ToOuKa,
3. TpaerTopia, muaAx, NepeMilleHHA.

1. BignocHicts pyxy. Cucrema BiAIiKy

Binnocuicrs pyxy

Yu moxxe Te came (disnune Tino pyxarucs i nepebysarn B crnoroi od-
HovacHo! Barato XTo crame: «3BHYAHHO, HE MOXKe»., AJle PO3TIAHBEMO
TAKHH DpHKIaN.

Tpoe nacaxxupie nepedyBaTh B OMHOMY KYyIe NOTATA, HI0 PYXAEThHCA
(man. 5.1). I1i naca:xupH Tex pyxaloTkcd, YN 80HU nepedysanms Y cma-

i enoxkon?

Maux. 5.1

Koxen i3 maca:xHupis ¥ NacaXKHpoK cKaMe, o ioro cyein / eveigka
o Kyne nepefysae 6 cMaki cnokomw.

A moauHA, TOB3 AKY PYXAEThCA MOI3[ 3 MUMH NACAXMKHDAME, CKaXMe,
10 BOHH PYXaimbCA pa3’oM 13 NOTATOM.

I Bci BOHH MATHMYTE panilo, apKe NacakxHpH-cycinH nepebyBaoTh
y cTaHi cnokoo sidHocHo odun 0dHo20, ajle NPH LBOMY PYXAKTLCH BiJHO-
CHO Jawdell, depea, nos3 Aki npoixoiac nomaz.

Ha npomy npuknazni mu 6aunmo, mo pyx i cnokiit sidnocHi: nade Ti-
JI0 MOZKE pyxamucsa BIIHOCHO OJHOTO Tija 1 nepefysamu 6 cnokol BiAHO-
cHO inmmoro tina. Tomy

MeXaHiYHUull pyx — ye aMiHa 3 YACOM NOJIOMKEHHHA Tina abo vacTHH Tina B
npocTopi gidnocko iIRMAX TimN,
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5.1. ¥eamuo noguBiThca Ha MadwHOK 5.1. Aki Tina Ba nroMmy Ma-
JIOHKY pyXalThcA BiiHOCHO Oyab-Koro 3 macaxxkmpis? Hki rina mepeby-
BalTE ¥ cTaHi cnoxkow?

5.2. HapenitTs Kinska npHKAafis Tin, AKi sapas BigHOCHO Bac: pyxa-
H0TECHA; NepedyBawTh ¥ CTaHL CIOKO0H0.

5.3. Yu moxe GyIUHOK PYXaTHCH: YTODY; yaua?’

5.4, BignocHo akux Tin, sobpaxxenux Ha dorto 5.2, }ypagens HA HO-
Ji KIMAY: pyXaeThed; nepebysae B cnokoi?

Man. 5.2

Tino sigaiky. Cucrema Bigmixy
BigmocHo akoro Tina saseHuail poaraagalTe pyx asromobina? 3a-

aBuuaii BigHocHO 3emai. OmHAK HAC TAKOMK MOXKEe 3AIIKABHTH PYVX OJHOTO
apromo0LIA BIAHOCHO 1HIIOTO.

Tino, BigHOCHO AKOr0 pPO3rNAfAITE NOJOXKEHHA PYyXOMOro Tiua,
HAZUBAIOTE Misom eidaiky.

fAxe rino ppamxkalThL TiMOM BiANIKY, KONH Ka-
#HyTh: «[IpoBigHuK ige mo Baroays»? z
Ale yH JOCTATHEO BKA3ATH MIAbKU TLIO BiJ- ﬂ
niKy, mobd noBHICTIO OnHMcATH pyX jAaHoro Tina? /TRty
Hi, amwxe Taxkom HeoOXigHO 3HATH, 3BiAKH 1 B 6
AKOMY HATIPAMKY DPYXAETHCA JaHE TLNO, A TAKOMK
KOJH BOHO MOYAJNO PYXATHCA i B AKI MOMeHTH 4a-
cy nepebysano B tiif um inmii rouni npoeropy. g
Ilna nboro BBOAATE CUCMEMY Koopduham / y
i roAMHHEUEK, NOB A3aHi 3 Tinom Bigaiky (puc. 5.3). x

Man. 5.3

1 IMopada. ¥ asits cebe nacaxuposm nidra.
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Tino Bigniky, cHCcTEeMAa KOOpPAWHAT, MOB'A3aHA 3 HHM, i TOAHHHHK
VTEOPIOIOTE PA3OM CUCMEMY 6i0AIKY.

Ilig wac posraaay pyxy Tijla mo MpAMiil 3pyYHO CIPAMYBATH &ick al-
CUUC V31083 Miel npamMoi.

Baanuit Bubip cucTeMn BifIIKY MOKe CIIPOCTHTH ONHC PVXY TiJj, o
NOMOMOYKEe BHABATH JazaasvHi saxonomiprnocmi pyxy Tin. Ock, Mabyrh,
HaitAcKpaBiuii npuKnai.

IIporarom THcAYodiTE pyvx mnaHer CoHAYHOI CHCTEMH pO3TIANANH B
cucTeMi Bianiky, noe’sasaHiil ia dearewn. Pyxyu yeix niadHer 3jaBaniucs
CKJAIHHMH 1 3aIVTAHNMH: Y Iifl cHcTeMi BaskKo 0yIo mobadnTH 3aKoHO-
mipnoemi. Ane B XVI cronirri noaseskuil acrporoMm Muxonail Konepaug
BHABME, 10 B cHCTeMI BiAniky, noe’'azaxii i3 Conyem, yci nnaseTn, i 3eMm-
A TAKOM, pYyXawThkca HaBkoJgo CoHna maiixe xonoumH opbitamu. Ia
3aranbHa jaxoHomipHicms fonoMoraa asrniicskkomy BueHomy Icaaky Heio-

TOHY BIAKPHTH 3AKOHH PYXY TLI, AKl cIIpaBeJIMB] IJIA pYXY BCIX TLI.
2. Marepiansua Touka

Yn BpaxoByBAaTHMETE BH poaMipH aBtomobind, Km0 BaMm norpibHo
3HANTH uac iioro pyxy 3 oJHOr0 MicTa B iHme?

deuuaiiHo, Hi: ajxxe rabapuT MamuHEM B OaraTo pasie MeHuI Bij Bijg-
cTaHl Mixx MicTaMi. ToMy DOoN0XeHHA aBTOMODLIA Ha JOp03l B JaHHH 4ac
noznaieno movkow (puc. 5.4).

& e

T e e Lee ]
=] - 4 I
1 = = s

Man. 5.4

A up MOMHA 3HeXTYBATH pO3MipaMu TOro camoro asromobinsa, poa-
paxoByIO4YH, AK MaHEBpPYBATH, B'IxIxawumw B rapamx? Hi, He momxna:
aJKe po3aMipH MaIllHHH He HAATO BIApiZHAKTLCA Bij poaMipis rapa:a.
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OTixe, YH MOXKHA PO3TJIAJATH TLIO AK MaTepialbHY TOYKY, YH Hi, 3a-
JeXHTE He Bij poamipis Tina, a Bijg sadaui, axy pois’aaywmse.

5.5. Konn 3emMai0 MOMKHA pO3radlaTH K MaTepiaJlbHY TOUKY:

a) BuBuawuyn pyx 3emai saerono Corna (pucyHokr 5.5 a);

6) BuBua4n nobose obepranua 3emni (pue. 5.5 6).

O6rpyaTyiiTe cBol Bignogigi. 3raiigiTe HeobxinHi naHi camocrifiHo (He
sabysaiiTe mpo iHTEpHET).

Man. 5.5

5.6. ¥V AKHX 3aBAaHHAX JITAK MOKHA PO3TNAAATH AK MATEpPiaANbHY
TOUYKY:

a) po3paxyHOK <« MepTeol nerais (dirypa euinoro ninoraxy) (puc. 5.6 a);

0) 3HAXOMKEeHHA Jacy NepenboTy 3 OHOTO MicTa B iEme (puc. 5.6 6)?

i
-

Man. 5.6, a Puc. 5,6, 0

Yu GysawTh BHNAAKH, KOJM TiN0 MOMHA pPO3risiaTH 8K MaTepialb-

HY TOYKY, X04a HOro po3MipH MOMHA nopieéHamu 3 BiACTaHAMH, Ha AKI
pYVXaeThed e Tino?

Bianoeiaes Ha ue sanuTaHHA Digxkasyve mamwHOE 5.7. Ha HbOMY 30-
OpaxeHO pyX Tila, 3a AKOTO 6¢i 020 MOYKU PYXawmsca o0HAK060.
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Takuit pyx mira Hasusarwmes nocmynaisium. Woro BMsHAUAITH
PYXOM TinbKH oduiel (Dyab-Akoi) 3 fioro ToO4OK, TOMY 3@ NOCMYNAALHOZO0
pyxy miaa ozo moxcna pozzasdamu AK MamepiaibHy Moyky.

5.7. HaBeniTe cBiili npHKIag DOCTYNANLHOIO PYXY Tija.

Y npoMy HABYANBHOMY POl MH HaiiuacTime (ane He saBxmu!) poarna-
NATHMEMO 3ABJAHHA, V AKHX TLI0 MOXHA BEAMKATH MATEPIANEHOK TOYKOW,

3. TpaerkrTopia, nLIAxX, nepeMilmeHH
TpaexTopia

Bu, nanesno, Daumnam Jginil, aki «ManowTs v Hebis niTakw, mo BM-
coKo aiTaoTs (Man. 5.8). 1li ninil € mpaexmopiamu pyxy niTakis.

Maun. 5.8

Tpaexmopia Tina — ue aiHiA, AKY miJ yac pyxy OnHcye Tijlo, AKe
MOMNHA BBAEATH METEpiﬂJILHIJlD TOUYKOK.

Y HaBeeHUX NPHEJANAX BHAHO TpacKTOpil dirTakis, aje 3HAYHO YaC-

Tillle TPAEKTOPil Tin HenmoMmiTHI. doKkpema, v Hebl He BAMWMIIAIOTH CJHOIIIBE
NTAXH, A4 HA cyXoMy acdansTi — arToMoDLIi.

5.8. HaeeniTe cBOl npuxaay BHAMMEX 1| HEBHHMMUX TpacKTOpii TiI.

TpaexTopia pyxy Moxe OyTH npamoniniiinow (man., 5.8 a) 1 kpusoni-
Hiitnow (man. 5.8 D).

o8



5.9. HageniTe cBOI NpHKJIAAH NPpAMOJIHIAENX 1 KpHBOJMiHIHAX Tpa-
EKTOPpIii.

5.10. XBHIHHHOK CTPiNKOI HACTIHHOTO FOZHHHHKA BiJ oci cTpiikm
Ao il BiABHOrO KiHIA BOPOJOBMX MOJAHHYU Jide YK coHeuro. CxemaTHuHO
300pasiTs BHA TpAEKTOPIil pyXY COHeUKa B CHCTeMi Bigniky, moB'aaaniii:

a) ai erpinkoro, no AKii nise coeuko;

6) i mudepbaaTOM rOAHHEHKA. '

Ha nromy npuknagi mu Gaunmo, o euzasd mpaexmopii pyxy mira
( npamoainiitna yu Kpusoainiiina ) sarexums 6id subopy cucmemu sidnixKy.

3i me oaHie XapaKTepUCTHKOK TpaceKTopil pyxy Tina Mmu oaHailo-
MHMOCHA HA TAKOMY NPHKJIAMII.

5.11. Cepriii Buiimos 3 oMy Ao mxonn o 8-i roguHi pasky. Iicna
YPOKiB MiINOB HA 3AHATTA CHNOPTHBHOI cernil, moTiM zaiimos ao apyra i
noBepHYEBCA AofoMy 0 18-fi roguni. 300pasiTe cxeMaTHYHO NpHOTHIHHH
BUrnaa rpaertTopii Cepria B cucremi Bianiky, nos'asanii i3 3emnew. Poa-
TAIYBAHHA HAa cxeMi 6yaunaky Ceprifa, mKxoau, cnopTHBHOI ceknii i 6yan-
HKY Cepriesoro apyra subepiThk caMi.

HAxmo BE mNpaBHIBHO BHKOHAJH 1[I0 poboTy, TpackTopia Cepria — me
amknyma nigia, ampxe Kianeee nono:xeHHsa Cepris abiraerwea 3 iloro
NOYATKOBHM NOJOKEHHAM. TaKy TPAEKTOPiI0 HABHBAIOTE JAMKHY MO0,

Yu dyae TpaekTopia Cepria saMKHEYTA B Oydb-AKill cHeTeMi Bigniky?

Hi, apnuailino: manpukjaaja, y cucremi Biniky, nos'azaxHol iz Con-
nem, Cepriii He noBepTaBCcA 0 BUHXiTHOI TOYKH BBeYepi, oCKiTEKH deMns
pazom i3 Cepriem, pyxawdHcek CBOEK opbiTOI, 3a KOMHY CEKVHAY NpPOJi-
Tana 6anasro 30 kM.

5.12. Biacrans mix nmouaTkoBHM i KinmermmM nonoxxkeHHaM Cepris
B cCHCTeMI BIANIKY, moB Azanii i3 CoHnmem, MO/KHA BBAMKATH TAKOH, M0
mpubanaHo AopiBHIOE Bigerani, Axy 3emns npoiimiaa ceoew opbiTow a3a
Toit yac, konu Cepria ne 6yao sgoma. OwingiTe o Bigcrans.”

5.13. HaseniTs ABA DpHKJIAAH YACOBHX NpoMiMKKiB, INA AKHUX Tpae-
KTOpiA pyXy BLIBHOrO KiHIA XBHJIHHHOI CTDLIKH NOHHHHKA B CHCTEMI
BipmiKy, 3B’ A3aHii 3 nndepbaaToM rofMHENKA, €:

Bidnosids. a) TpackTopia pyxy — siapisor. 6) Tpackropia pyxy — cnipaisb.
2 Bidnosids. Binsme minsitona kinomerpin.
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a) 3aMKHYTOI;
6) He3aMKHYTOI.

OT:ke, 90 € TPAEKTOPiA Tina 3aMKHYTOK YH He3aMKHYTOHI, TAKOMX
Janexcums 8id aubopy cucmemu sidnixy.

0.14. YUn moxxe TPAEKTOPiA AKOICE MaTEpialbHOl TOYKH NEepeTHYTHCH
cama 3 cobow? IIpoimwoerpyiire ceow Bignopiae mamonkom.” *

Mlaax

JloexuEY TpaeKkTOpil pyXy Tijla HASUBAKTL WIAXOM, AKHH MOLOJNANO
TiNO,

Hlnax vacro nozaauawnTs [ lnax euMipooTs: B OIHHHIAX JOBM¥HHH,

5.15. Ha mamwoary 5.9 sobpaykeni TpaexkTopil KifbKOX MaTepiaib-
HuxX Touok. Ha axux pucyHkax npofigeni maaxu pieai?

Fasa———
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Mauxn. 5.9

5.16. 3a neennii npomMixok uvacy noisg npoixas 100 m B3goB:K nIaT-
dopmu crarnii. Yomy AopiBHIOE MUIAX, NpoHAEHHE 3a Uell NpoMiMOK
yaCy OZHHM 3 Naca)KupiBe, y cHcTeMi Bigniky, noe’asaniii:

a) 3l cTaHIie1;

6) ia cycigom/cyciikolo MBOTO Macazxnpa, Mo CHAXTE NopyY 3 HEM?

et npurnag nokaaye, o Wasx, AKui nodoaaro mino, 3aiexumns
gid sulfiopy cucmemu 8idaixy.

5.17. HagsepniTe ceiil mpuknajg, Ak muisax, npoiigenwuit TimoMm, aane-
MHTH Bifl BuGopy cucTeMu Bigniny.

5.18. ¥ axoMy BHIAAKY NpoiieHAI TiIOM IIAAX AopiBHIoE Hya0?'

Bidnoside. a) Byas-axa nina kinskicrs rogun. 6) Byas-axa senina wiasriers rogus.
ITopada. Poarnanemo, HANpUKIad, TpackTopiw pyxy dyrboaicra nmia wac Mmatay.
Bidnosios. Moxe.

Bidnogide. a) 100 m. 6) 0 M.
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Armo 3a gaEMi TPOMIKOK Yacy TiJI0 MPOXOAHTE NEBHY ALIAHKY Tpa-
€KTOpil Kiabka paiie, TO TIPOHASHHH TLIOM IMIJIAX AOPIBHIOE NOBMHHI 1€l
TiNAHKH, TOMHOMEHINH HA KIMBRICTE NPOXOAIB NiNAHKH.

Hanpuxnan, akmo Oxcana npobirna 2 paam no Beill KOJOBIH gopimil
sapnoexkn 200 M, To npoliieHHH Hel MIAX cTaHOBUTE 400 M.

5.19. ObMmiproryouH 3agauy 3 ¢isukn, Camko XoOHB AJIe€H IIAPKY
aapporxkn 200 M Bijg ognoro RinnA go apyroro i Hazajn. Bin agoranaecs,
AK po3B'A3aTH 3aja4y, Koau npomos aneeo 1 km. CKinbKM Yacy 3HAL0-
omnoca Camkosi, mod 3EafiTH po3s’A30K, AKIIO BiH NpoXOJQHB BiCTAHE
Bij oxHOrO KiHNA anei go Apyroro 3a 3 xpuauaA?”

[lepemimenna

[lopierAiiMo TpacKkTOpil pyXy MaTepialbHHX TOY0K, mo 3obpakeHi
Ha ManweEKax 5.10 (mudpnr [ i 2 BKasyiOTh HA NoYaTKOBe 1 KiHmEeBe mo-
NOEeHHA [[HX MaTepialbHHUX TOY0K).
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Mauxn. 5.10

Illnaxwu, npolgeri KOMHOK 3 OHX MaTeplalbHHMX TOYOK, piBHI, ajie
BijicTani, Ha AKI nepeMicmuaucAa TOYKH, pisHi.

5.20. Ha sy BifcTaHL NepeMicTHIACA MATepialhbHA TOYKA HA KOMK-
HOMY 3 ManmHKiE 5.107

Hanpamnenuil Bigpisor, mo 3'eHye NO4YATKOBe | KiHNeBe NoJIOMKEH-
HA MATEPIANIbHOI TOYKH, HASMBAKOTh NepeMille HHAM.

Ha mamwoeky 5.11 nokaszaHo TpaeKTopilw pyxy MmartepiaisHol TOYKH
Ta Il nepemileHdd nig yac pyxy 3 Touku A B roury B.

' Bignosids. Axmo tino B uift cuerenmi sixnixy nepefiysae B cTani CIIOKOI0.

2 Bidnoseide, 15 xn.
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Mu Gauumo, o nepeMmillleHHA Xxapa-
KMEePUIYEMbCA  HUCAOBUM  IHAYCHHAM
(v naHOMY BHNAAKY JOBMKHHOK) I Hanpam-
wom. Takl BETHYMHH HAZWBAOTH 8eKmMop-
HUMU BEAUMUHAMU, A YHCIOBe 3HAUYCHHSA
BEKTOPHOI BEJMYMHHM HAZUBAKTE 11 Mody-
AeM.

BexTopHi BeAMYMHN NMO3HAYAIOTE OYK-
BOIO 3i cTpinkow Han Hew. Hanpuxman,
nepeMileHH#A 3a3BNYuAail NO3HAYAIOTE 5.

drooM MH 03HAOMHMOCA 3 IHIIHMH BEKTOPHHMH BeTHYHHAMH.

Maumn. 5.11

5.21. Ha mamonkax 5.10 sobpakeHo TpaeKTopil 4YoTHPLOX MaTepia-
JTHLHHAX TOYOK.

a) YHomy popiBHIOE MOAYAL NepeMillleHHA MAaTepiaJbHOI TOYKH Ha
KOMHOMY 3 PUCYHKIB?

6) IlepeneciTes KpecieHHS [0 30IIUTA i NO3HAYTE HA KOMHOMY 3 HHUX
BeKTOp NepeMilleHHs MaTepiansHoi Toukn.'

5.22. Moayns mepeMilneHHA AKOICh MATepiankHOI TOYKH AOpPiBHIOE
HVJIIH.

a) Yu oboB’ A3KOBO MIIAX, NPOHJAEHIH WIEK TOYKOI, A0PiBHIOE HYI0T

6) Y moxke maax, npoiizenuii niew Touxoo, AopisdwoeaT Hyno?? *

OckinbKH BHJ TpacKTOpil pyXy Tina sanexHuTh Big Bubopy cHeTeMH
BiITIKY, TO i NepeMillleHHA TiJla 3aJeKHTh BiJl BHOOPY CHCTEMH BiJJTIKY.

5.23. 3a AKOro pyxy MoayJh NepeMillleHHA MATEpiansHOI TOYKH J0-
piBHIOE npoiigeROMY maaAxy?

5.24. MarepianbHa TOYKAa pYXaceThcA BaAoBx npaAamoi. Ym obos’aa-
KOBO 11 MOAYAE NepeMilieHHsA JopiBHIoE npoitgenomy maaxy?” "

Bidnogidw. a) 2 cm; 1 em; 6 em; 0 em,

ITopada. Aximo moayis nepeMiliedHs MATEPIANLHOI TOMKH AOpiBHIOE HYAW, 1€ 03HAa-
Yac Jume Te, mo 1 Kinnese noaoeHna 3diracTLCA 3 NOYMATHKOBHM,

*  Bidnoeids, a) Hi. 6) Taxk.

Bidnoside. 3a pyxy BafOBMXK NPpAMOI B OJHOMY HAIDAMKY.

Hopada. 3a pyxy BanoB® OpaAMOl TiNO MOMe 3MIHIOBATH HANPAMOK PYXVY HA NPOTH-
JeMHE,

Bidnosids. Hi. Hanpuraan, sxmo tino spilimno 3 noyatkosol Touky 1 yepes nesunit
NPOMIMOK HACY NOBEPHYJIOCH A0 Hel, MOAyAL foro nepemimenns 3a neit npoMimok
HACY AOpiBHIOE HYM0, Ale npofiacHnll MIAX He JOPiRHIOE HYMIO,
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5.25. Mypaxa mNOCNiIOBHO JA3WTL N0 CTopoHax Keajapara ABCD
(AB = 6 cM), mounHAIOYH 3 pepmmHEE A. OIHY CTOpPOHY KBAJpaTa Mypaxa
aonac 3a 4 c.

a) 3006pasiTe v 30IuUTi TPAEKTOPiD PYXYy MypaxH.

6) 3o0paaiTe nepemimennsa mypaxu 3a: 4 ¢; 12 ¢; 16 c.

B) 3HalAITE MIAAX i MOAYAL DepeMimenHsa Mypaxu 3a: 4 ¢; 12 ¢; 16 c.

IIpo mo mm gizHaance?

MexanivHuii pyx — ye aMiHa 3 NIIMHOM Yacy NOJIOMEHHA Tina B npo-
cTopi gidHOCHO IHIMAX Ti.

Tino, BIAHOCHO AKOro pO3rAANAKTE PYX IHIIHX TiA v AaHii cATyamii,
HA3UBAKIOTE Minom eidaiky.

Tino BiAmiKY, NOB'A3aHA 3 HAM CHCTEMA KOOPAHHAT 1 TOMUMHHHK VTBO-
PHTE CUcmemy aidairky.

dizuuny MoJeNk Tina, posMipaMH AKOro MOMHA 3HEXTYBATH &8 Janiil
Jadayi, HAZHBAKTE MATMEPIAALHON MOYKOW.

Tpaexmopicew pyxy Tina HASHBAKOTH NiHIK, AKY OIHCYE IIiJ Yac pyxy
TiNo, AKe MOMHA BRASKATH MATEePIANTLHOK TOYKOO,

JloBxHAY TpacKTOpil pyXy Tijla HAZHBAIOTE WLIAXOM.

Hanpamaennii Bigpisok, 1o 3'€1HYVE NOYATKOBE 1 KiHIEBE NOJNOMKEHHA
MATepianbHOl TOYKH, HAIHBAIOTE NEPeMilLl{eHHAM.

JoManmHii eKCliepHMEenT

5.26, IloknaniTes M'akHil oniBenks BicTpAM HA ApKyIND DATIEpY HA CTOJI.
TpuMarun oNiBellk HEPYXOMO IIOJ0 CTOJNY, HNepeMicTiTE ApKyIN Ia-
nepy Tak, moed oJiBels HAMAJIOBAE HA Nanepi AKV-HedOVIL TpocTy ¢hi-
rypy. BigsocHo axkoro Tina na girypa € TpackTopicio Kinna oxiena?

lonaTKOBI 3aNMTAHHA TAa 3aBAAHHA ooy

IlouwaTkosuii i cepexmiii piBHi

5.27. IOpko IHBHTECA 3 BiKHA BArOHA HA MOTAT, IO CTOITE HA cyciaHiil Komii.
Y Arniick MOMEHT 1leil OTAT MOYHHAE MOBLILHO PYXATHCA MOB3 BiKHO,
V AKe JHBHTHLCA XJIonenhb. Axuii BHcHOBOK Moyke 3poonTH O0pko?

5.28. Haxpecnits v 30ImATI TpackTopil pyXy ABOX MATepialbHHX TOYOK,
AKIO0 BiIOMO, 10 [eplla MaTepialbHa TOYKA NpoHiLIa mMAAx yaeiui
Oineommii, HizK apyra. CKopueTailiTeca KAITHHKAMHA 30IIHTA.
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5.29.

3.30.

9.31.

9.32.

5.33.

5.34.

3.35.

JIpa micTa, BificTaHbE MK AKHMH craHOBHTE 300 KM, 3'egHan] npa-
Mo goporow. JlBa apromobini Buixanm 3 nux mict HaszycTpiu OHUH
oggomy. o averpiui oguH 3 HHX npoliimoB NLIAX, 0 JAOpiBHIOE
100 kM. Axwii maax nogoaas Ao averpivi apyruii asroMobine?

JocrarHiil piBeHs

Haxpecnirs v 30IIKTI NpHKIALH TPacKTOpill MaTepianbkHHUX TOUYOK,
oA AKHUX BITHOMIEHHA NPOHAeHOro IMNAXY I0 MOOVIA epeMi-
meHHA JopiBHIoE: 2; 3; 4; 5.’

Haxpecnires y zomnTi pizni TpaekTopil pyxy ABOX MaTepialbHHX
TOY0K, AKINO BIIOMO, II0 NepeMIIeHHA IIHX MATeplaJlbHHX TOYOK
OJHAKOBI.

Iusnauncek v BikHO Baroma, Muxaiinuk nmoMiTHe, oo u@cja Ha Ki-
JIOMeTPOBHX cToBnax sdinemmunucs iz 220 go 350,

a) Axni maax npoimor norar?

6) Un moxkHa 3HAHTH MOAVIL NepeMilleHHA IOTAra, BUKOPHCTO-
Byvioun i gani? Axmo Hi, To Ak Mae 6yTH JonoBHeHa yMoBa?

Bucokmnit pigens

JlBa Tina pyxamoThcA TAK, IO IJAXH, AKI BOHM DPOXOAATH 3a TOMH
caMuil npomincox wacy, pizui. Yn MoxxyTh 0i tina Symu y cmani
cnokow sidnocHo onue ogHoro? IlpoimocTpyiiTe cBOW BiAmOBiAL HA
npukaami.”

IOpko BanycTue M'au 3 BucotH 1,5 M Hag migmorow. M'au ynas
i BiACKOYHB, ic/A 9Oro XJoHelb chifiMaB M'Ad4, IO pyXaBcA Bro-
pV, Ha BHcoTi 1 M.

a) Axuil mnax nponeTtie M’ AY pyXawuyuch VHU3; PYXaw4HUCk yro-
pV; 3a Beck yac pyxy?

0) Axuit Mmoayns nepemilenHAs M'Aua mig yac foro pyxy VHHI;
yropy; 3a Bech 4ac pyxy?

Iea micTa, BigcTans Mix axuMu cranoBuTes 300 kM, 3'eaHaHi npa-
Mol0 moporow. [Iea apromobini BHiXaan 3 nuxX MicT HazyceTpiy ouHE
ogHoMYy. Konn mepmmil aromobine npoixas 150 kM, BigcTans Mixk
apToMobinaAMHE gopieHBana 50 km. HAxuil mnax mogonas Apyru
apTomMobine 10 nsoro momenty?’

ITopada. CropuctaiiTeca KJOiTHHKAME 30MIXTA.
Hopada. Poarnauste, Hanpuxaan, Asi maiibn nemarts HA FrOpU3OHTANLHOMY Kpyai,

1o obepracThRCA HARKONO BEPTHKAMALHOL OCl, IO OPOXOANTE Yepes uentp Kpyra. Io-
pieaAlTe mnAxH, npoiiaeni maibamn nig wac oasoro ofepry AHCEA, 3a YMOBH, W10
maitbn poamimeni na pisniit sigerani sin oci obepranns.
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§ 6. NPAMOJITHINHHA PIBHOMIPHHHI PYX

1. Illo rake npamoniniitanii piesoMipanii pyx?

2. lllenaricTs npAMOJIHIAHOTO PIBHOMIPHOTO PYXY.
3. I'pacdhikn npaMoaiHifiHOTO PiBHOMIPpHOTO PYXYV.

4. fAx odopmaBaTH poaB’ AZaAHHEA 3amgadi?

1. lllo raxke mpaMOJNIHIHHHH PIBHOMIPpHMH pyx?

Ha manwnuky 6.1 nokasani nocaifjoeHi nonomxeHHA asromobing, mo
ine mo npAMii Hoposi Yepes piBHI npoMikkKH uacy (depes 1 c). Mn Gaun-
MO, 10 ABTOMODLNE 38 pieni npominiKu Yacy NPOXOAHUTE Pi6HI WAAXU.

Maun. 6.1

IIpamoniniitanii pyx, nid wac AKOro Tino NpoXoAUTh piBHI MINAXH 3a
OyaL-AKI piBHI NpPOMIKKW Yacy, HASHBAKTbL NPAMOAIHIUKHUM pieHOMID-
HUM PYXOM.

6.1. loseniTs: AKINO TiNo pyxaeThes mo npamiil i pissomipao, 1o iio-
ro nepemimenss 3a 6yas-aKki pieri npomiskku uacy pissai.’

6.2. BenocuneaneT ie npAMoiHiitHO 1 piBHoMipHO. 3a 10 xB nogonano
2 km. Sxuil MAAX BelocHIEAHCT 3f0ac 3a: 5 xB; 12 xn; 1 rog 20 xa?*

6.3. Asromobine ige no npamiil gopoai. 3a nepuy rojJUHY BiH Moj0-
naB 60 kM, a 3a HacTynHl miB roguEH — 40 kM. Yu Mir oeit apromobine
pyxaTHcs npamoiniiino i pisromipuo?” *

! IMopada. Hapucyitre i nopisnaiite nepeMimens Tina, o pyxaeTwcd npaAMoiiniiino
PiBHOMIpHO DPOTATOM ABOX NOCAIAOBHUX PIBHUX Hepiogis dacy.
Bidnoside. 1 km; 2,4 em;16 kM.
ITopada., Axbn uei aproMobine pyxasca npaMoninifino i pissoMipHo, To BiH npoxo-
aue On pisxi wasxu 3a Kox i NiB rofUHEK.

!  Bidnosids. He mir.
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2, HlenakicTs NpaAMoOJiHINHONO PIBHOMIPHOTO PyXY

ITeudkicmio npaMoXiHiilHOrO piBHOMIpHOro pPyXy HA3ZHBAIOTH Bijl-
HOLIEHHSA NepeMillleHHs TijNa § [0 NpoMiMKY uacy f, NPOTATOM AKOro

pigbysocA me nepeMilmeHHA:

v=—.

= | &l

3BimcH BHILIHBAE, IO WEUIKICME — W€ BCKMOPHA BeAUYUNHA. Ii ma-
npaMoK 30iraeTecda 3 HANPAMKOM NepeMmillleHHA, a MOAYIbL MBHAKOCTL

'=—, OCKLIBKH 38 NpAMOJIHIHHOIO PyXV B ONHOMY HANPAMKY MOIVIb

o
nepeMilleHHdA JOpiBHIOE NpoiieHoMY IIAXY, T0oOTO 5 = [, OTpHMAaEMO, 110

MOJAVJE IIBHAKOCTI @ NPAMOJIHIHHONO PiBHOMIPHOTO PYXY AOPIBHIOE Bi-
MHOIMeHHD MpoiileHoro MIAXy [ A0 DpoMiMKKY Yacy {, IpOTATOM AKOTO

e MAAxX npoijeHo:
l

==,

[

YacTo MOIV. b IIJBH.!IHDC'Ti CRODOYEeH0 HAGHBAKTE IIPOCTO HJBH,EERiCTH}.

M#u Texx yacTo e podHTHMEMO.
Opunnnewn menakocti B Cl € eMeTp 3a cexyuays» [u] . Pyxawouncs 3i
C

M
menaAkicTo | —, Tino 3a KomxkAy

E 5” £
CeKVHAY npoxoanuTs 1 M: ne meuj- —c ‘ -

KICTh HEKBANTHOL NPOryJIAHKH.
Ha pucyHKax mBHAKICTL Tina

3a3BH4all OO3HAYAKTE CTPLIKOIO,
pPO3TAIIOBAHOK Nopy4 i3 zobpaxeH- Max. 6.2

HAM caMoro tina (man. 6.2).
6.4. Yomy mopiBHIOE mMIBHAKICTE aBTOMODLNA, sobpaxeHOro Ha Ma-

moaky 6.27
6.5. 3raiigiTe mMBHARICTE pyXy aBToMobing Ha madoHRyY 6.2.]

! Bidnogide. 15 m/c.
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6.6. BigmykaiiTe B iIHTepHeT-I)KepejJaxX peKopiaHl peayasTaTH Oiry |
ana vyonopikie i mimox ma 100 M, 200 M, 1000 m i 5000 M. OGuncnirs
mEBERAKOCTI 6iry A8 KOMHONO BHNAJAKY 1 3anMmIiTh IX 3HAYEHHA B O/iH-
AunAx Cl. [lopisrsaiiTe peayasTaTH CBOIX pPO3paxyHKIB 3 pe3yJbTATAMH,

AKI OTPHMAaNN OMHOKJIACHHKH.

Ha nparkTHui BHKOPHCTOBVIOTE #H iHINI oaMHEMAIL
mengKocTi. OcobIHEO YACTO BHKOPHCTOBYIOTE OJfHHM-
KM

LK WBHAKOCTI ¢KinoMeTp 3a FOAHHY » [—) YV TAKHUX
roa

ONHHHUIIAX VKA3AH] 3HAYEHHA IMBHAKOCTI HA cOloMe-
Tpi aBToMobina (man. 6.3). Marn. 6.3

kM 1000m 1 ™ KM

L 7 i)

1 " - i
roqn 3600c 3.6c C roa

KM
6.7. IlopaiiTe B MeTpax aa cekyHAY MBHAKiCTE 54 = £

6.8. HapucyiiTe cxeMaTH4HO JBa ABTOMODLII, VKA3ABIOH IMBHIAKOCTI, |
M0 pVXaWThECA M0 OAHINA nmpawmiit goposi 3i meraakocramm 60 kM/ron
1120 kMm/roj, axnoio i aproMobini igVTE V:

a) TOMY CAMOMY HANPAMEKY; 0) npoTHIeXKHUX HATPAMKAX,

Poar’saywoun 3ajadi, 4acTo JOBOJAUTHECHA NEPEBOANTH 3HAYEHHA IIBH-
JAKOCTI 3 METPIiBE 3a CEKVH/Y B KiJloMeTpH 3a roguAy i Hasnaxku. Hactynri
3ABJAHHA JOTOMOMYTH HABYHTHCA POOHTH e MIBHAKO i Be3MOMHIKOBO.

6.9, Muxaiino ige 3i meuakictio 1 M/c.

a) Axuil mnuax onpoiige Muxaiino aa 1 roa?

6) Yomy mopiBHIOE MBHAKIcTE Muxaiina B KM /rog?”

6.10. HakpecniTs HABeeHY HH>KYe TAONHIKN B 30IIHTI Ta 3aNOBHITH
NOPOXHI KNITHHKH.

! Bidnoaids. 15 m/c.

2 Bidnoaids. a) 3,6 xu. 6) 3,6 xm/roja.
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SHaYeHHA WBWIKOCTI B MeTpax JHAYEHHS WBHIKOCTI B KilomeTpax

| 3a cexymy | 3a roxumy
| R -
: 36
15
20 _
' 90
30
144

6.11. Conigomerp, sobpaxkeHui Ha MATIOHKY 6.3, mokasye naitbiaviuiy
weudkicms asmomobiag, donycmumy 8 micmi.

a) fixe aHaueHHs wiel meugKocri B oguaniax CI?

6) Cxinbkn uacy norpibuo, mo6 apTomobine npoixae 3 TAKOW MIBHI-
KicTio BifcTaHb, M0 JOPiBHIOE JOBXHHIL IIKINEHOTO KJAACY (BBaMaliTe, Mo
BoHAa Aopisae 10 Mm)?

B) Ax aanexo npoige arTomMobiiE, PYXAKYHCE 13 TAKOK IMIBHAKICTIO,
3a vac, goxku Bojiil Oyae pigBonikarucs Ha Aaeinok renedony (Beamaiire,

mo Bin Tpueae 15 ¢)?’

6.12. Coocrepirapoun uepes BiKHO BATOHA 3A KiOMeTpOBHMH CTOB-
naMm, Mo nopoMaiaEyan, Muxaiamg BEMipAB, 0 YacoBHH TPOMIMKORK
Mi¥ MOABOK CYCIIHIX cTOBRIIB cTaHOBHTE 30 cexyHa,

a) flka meHAKicTs noTAra, v AkoMy pyxaersced Muxaiinuk (v kM/rog
iBwMm/c)?

6) koo Oyae mMBHAKICTE NLOrO MOTATA, KOJH YACOBHH NPOMIMOK
Mi¥K MOABOK CyCciHIX cToBImiB AopiBHIOBaTHMe 40 ¢ (B KM/ roniB ™ / ¢)?

B) Axnm Oyae yacoBHE NPOMIKOK MiXK NOABOI CYCIJHIX CTOBIIEB, KO-
s norar 6yae pyxartucs ai meugkicrio 100 km/rop?”

6.13. Binnit i wopumit apToMO0iNl pYyXawTLCH NPAMOJNiIHIHHO piBHO-
MipHO Ti€H CAMON AOPOTOK, A0 TOTO ¥ MBHAKicTeE Giloro aBromMobina
Gineima. 3a AKOr0 BIAEMHOTO PO3TAIIYBAHHA aBTOMOOLNIB BicTaHb MiMXK
HHMH;

a) a0LABIIYETHCH;

6) ameHmyeTRCA?

BuxonaiiTe MoACHIOBAILHI CXeMATHYHI PHCYHEH /1A BCIX MOMJIHBHX

BHIANKIB.

! Bidnosids. a) 13,9 m/c. 6) 0,72 c. B) 208 M.
Bidnoside. a) 120 kM /roa abo 33,3 m/ec; 6) 90 kM /roa abo 25 m/c; B) 36 c.
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6.14. Yeprornii i senennii apromobini pyxanTeca npaMoiainiiino pi-
BHOMIPHO Ti€H CaMO0I0 JIOporow B ogHoMy Hanpamiyy. lllemakicrs szene-
HOro apromobing B cucremi Bigniky, 3B’ Asaniil 3 weppoHUM aBTOMOOLIEM,
craHoeuTh 20 KMm/ron. HrkmMp mMoxyTe OyTH MOyl IIBHAKOCTEH HIMX
aproMobinie B cHeTeMi Binniky, as'asaniii ia 3emaewn? HasegiTs Tpu mMo-
JIME]L BApIaHTH BIATORIAL.

3. I'pacdirn npamMoainiiiHOro piBHOMIPHOTO PyXY

I'pacir zanexsocri maaxy eig uacy

3 Kypcy MaTeMATHKH BH 3HAETe, 10 3AJIEKHICTE ONHIEl BeIHUYHHH
Bij immol mo:xe OVTH NpeJCTABRIEHA He TIALKH hopMyN0w0, a it rpadikom.
Dopmyny 3aneHOCT] MAAXY BijJl Yacy 3a NpAMOJiIHIAHOrO piBHOMI-
PHOI'O PYXY MH MOXMEMO OTPHMATH 3 V3Ke 3Haliomol GopMyIH, [0 BH3HA-

YA€ MBHAKICTE pYyXy: 0 = i

3 uiei hopmynn BunINBaC:

I=w.

Ile dopmyna npamoi nponopuiithocmi, 3HAHOMA BaM 3 KypCcy Mare-
MATHKH: MnAX [ opaMo nponopiridamit yacy pyxy I, a xoegiyicum npo-
nopuiitnoemi — modyav weudkocmi v,

I'pacdix npamoi nponopniifinocTi — me BiApiszok npamol, KiHens AKO-
ro abiraerbcs 3 nouaTkoM KoopauHat. Came TakuM € rpadik sanesxHocTi
OIJIAXY BiJl 9aCY 3a TpAMOJIHIHHOTO piIBHOMIpHOTO PYXY TiJa.

6.15. Asromobine pyxaerses 3i meuakicrio 60 kM /roa.

a) HapucyiiTe ocl KoopaMHAT 1 MOZHAYTE Yac ¥ TOAMHAX 1 BiACTAHL ¥
KinomMeTpax.

0) IlosrauTe oy Touky rpadika, Axa Bignosigae gacy 1 rog.

B) BukopHcTOBYIOUH 110 TOUYKY, NobyayiiTe rpadik sanexHocTi mna-
XV BiJl 4ACY 3a TPH F'OJIHHH PyXy aBTOMOOLIA.

r) Bukopucrosywoun mobyaosaHuii rpadik, sHAlAiTE MAaAxXH, Opoii-
Aexi asromobinem: 3a 1,5 rox; 3a 2,5 rox.

r) 3a rpadgikoM 3HANAITL NPOMIKKH 4Yacy, NPOTATOM AKHX ABTOMO-
6ins npoixae 3 noyarrosoro nojxoxenna: 100 km; 150 gm.

' MMopada. Poaraausre BHNagkn, Koan asromobiai inyrs B 0fHOMY HANPAMEY i B mpo-

THASMHHX HATTDAMEAX.

69




6.16. Ha wmamosky 6.4 aobpakeni [, xm
rpadgiky 3aneXKHOCTI HIIAXY Bijg gacy
Ind mmoxoja 1 BeJloCHOegHUCTa, AKL 01-
HOYACHO BHPYIIHJIH N0 NPpAMIH Jopoai.

a) fAxi memakocri Tinm (v KM/rox),
rpadign AKHX nosHaveHi nudgpamn 11 27

6) Axwmii rpadik Bignosigac mimoxo-
oy, a saxuii — penocnnegucry? Csomo
Bignmosias obrpyaTyiiTe.

B) Cropucragiumce rpadikom, BH3HA-
gTe BLACTAHR M MIIOXO0IOM 1 BeIOCHIe-
aucToM uepea 2 roj mens No4YaTEy pyxy.

r) 3a gomomorow rpadika AisHANTECH, :
yepes AKMIl Yac IMc/JA MOYATKY pyXy mi- .
OXijx 1 BesocHOeHCeT nepelyBATHMYTE Ha Man. 6.4
' migerani 30 kM oguH Bij oguoro.' **

II1o6 mobvayveatu rpadik sanemxHOCTI DIIAXY Bij Wacy 3a IpAMOJi-
Hifimoro pisHomipHoro pyxy, gocuts nobyayeatH oduy TOUKY, BigMinHy
BiJl MOYATKY KOOPAHHAT, A4 MOTIM HAKPECJAHTH BiJIpi3oK, N0 NPOXOAHTH
uepes o TOYKY, 0IHH KiHelnbh SKOro 30iraeTecs 3 NOYATKOM KOOPIAUHAT.

A mod mobyayeaTH oZHY TOYKY rpadika, moTpibHO 3HATH ILIAX,
npoigeHnidl TinoM 3a OyabL-AKKHI npoMixKok vyacy. 3pobiMo e pasom.

I'padix zanexuocri meugrocri Biy vacy

IlobyayeaTn rpadirk sanemxHOCT] IIBHAKOCTI Bijg gacy AjA Tijga, mo
pyvXaeTeca 0 OpAMOMIHINHO piBHOMIpHO, IV¥Ke NOpPOCTO: I BIApPl30OK
NpAMOil, napajJelsHHE 10 oci yacy.

6.17. Ha mamorky 6.5 momani rpadikn 3anexHOCTI IIBHAKOCTL Bix
yacy ans agromobing i senocuneaucra. Axuil rpadik Bignoeijiae pesocu-
nemucty? IloGyayitTe rpacdikm, BigmosigHi rpadikH 3aMeKHOCTI MIIAXY
| Big uacy.

ITopada. a) 3uaiigites npoiiaennit KoxauM Tiaom maax 3a 1 rog. 6) Hlsnakicrs Hop-
MANLHOL X0AL0K He nepesniive b KM/ roa.

Bidnogide: a) b km/rog i 15 km/rog. 6) Ppadir I signosinae mimoxoay, a rpadir 2
— BeJiocunegncToii. 8) 20 KM, r) 3 roa.

Mpumimeka: mo Hinsma meKAKicTs Tina, To Oinbmmil KyT Haxuay rpadika sanemHo-
eTi maaxy Big uacy a0 oci wacy.
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4, dAx odopmaroBaT poas’saaHua 3ajaavi’

Poar’'azanuA 3amadi 3azsuyail oopMI0IOTE v BHTAAALL Tabanmi. Po-
arJIAHEMO IIe HA IpHKJANI TAKOTO 3aBIAHHA.,
Muxaitamk npoixae Ha Benocuneni 15 km 3i meuakicto 9 km/roa.
fIx noero Bim ixap?

Hano: CF Pozg ‘azands
[=15 M [15000 m ) . ) /
llIsnakicTs 3a piBHOMipHOTO PYXY U= -,
KM M !
v=9— 25— i
roj c
Orxe, 1 =—.
t —7 o
o 000N it =2 i 4055
M
2,5—
C

Bigmopins: 2 rog 40 xB.

CTHCI0 NPOKOMEHTYEMO TAKHII 3anuc poas’A3aHHA.

¥ nisomy croenui rabauui exasyoms, wo dado, a NiJ pUCKOD —
Te, 0 NoTpidHO FHaumu.

Axmo senuuuHl B yMOBi 3ajaui Brasadi He B oguuniax CI, pe-
KOMEHAVIOTE [IepeBecTH 1X V Il OJHHHII B ApVIoMY CTOBIIII.

¥ npaeomy croenui rabauni cnouarky 3anucyioTh OCHOBHI dian-
qyHl (OpMYIH, AK] cOpaBeNMIHB] A CHTYAaNil, oNHCAHOL B YMOBI
sazagi. Baxxano zanMcaTH HAa3BW 3aKOHOMIpHOCTEH, IO BiANOBi-
NAawTh LUM opMyIaM.

Ilani sanucyoTs GopMyIH, BHBEJEH]I 3 OCHOBHHX dopMmyn — ix
BUEOPHCTOBYIOTE AK PIBHAHHA JAJNH 3HAXO/MKEHHH HeBijoMOl Be-
NHIHHHA.

IIpumirka: qna HeBiTOMHX BEeJIMUMH He BBOAATE HiAKe J0JATKOBE
nodHaYeHHEA (Hanpukiaaa, x). CHMBOJIH BCiX BeJIMYNH BH3HAYEHI
TiNBKH IXHIM «Di3HYHEUM 3MICTOM»: HANPHEKNAJA, INBHAKRICTE 1103-
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HAYAIOTE ¥, maax [ i gac t, HeaaaexmHo 8id mozo, BigoMi i BeJIH-
YMHH Y HeBigoMmi.

e Bignosiaes 3anucyOTH i3 3a3HAYEHHAM BigmoBigHol disnaHOI oanH-
Huni. Inoal (aK y usoMy npuknafii) gjopeuHo JaBaTH Bignoeias B
ONHHHIIAX, 3PYYHIINHX AN4 JaHOT0 BHOAIKY, Hix oqmanmi CI.

IIpo mo mu gisHAIHCH? |E!E]

IIpamonimifianil pyx, 3a AKOTO TLI0 NpOXOJAHTE PiBHI MIAXH 3a OVIL-
AKI piBHI MPOMIMKKH 4Yacy, HAZHBAKTE NPAMOAIHIUHUM pisHOMIDHUM
pyxom.

Illsudkicmo npAMOJiHIHOrO piBHOMipHOTO PYXV HA3HBAITH BiIHO-
[MIeHHA NepeMillleHHA Tija § 0 MpPOMiXKKY 4acy f, IPpOTAroM AKOrO Bi-

. PO
AbyBasocA 1e nepeMilieHusa; U= P

Moayas WBHAKOCTL U IpAMOJIHIHHONO piBHOMIPHOTO PYXY OPiBHIOE
BIIHOIIIEHHIO TPOiJeHOro mwaaAxy [ A0 mpoMixkKy dacy f, IPOTATOM

[
AKOro NpoiifieHo welf muax: ¢=-.
t

I'padhir s3anemHOCTI IAAXY BiJl Y4acy AIA NpAMOJiHIITHOTO piBHOMIp-
HOTO pYXy — I1le Biipi3oK npaMol, OJiMH KiHellk AKOro 3biraeTnca 3
nouateoMm kKoopauHar. Illo Ginema meuariers rina, To Ginbmuil KyT
HaxXuay nsoro rpadgika ao oci gacy.

I'padix s3anexHOCTI INBHAKOCTI Bij Yacy AJA NpAMOJiHIAHOrO piBHO-
MipHOIO pyXy — Biipidoxk npamoi, napajeasHui 10 oci yacy.

JoManrHiil eKcriepuMenT

6.18. 3anpononyiiTe cnocib, AKMM BHM 3MOMeTe BUMIpATH MIBHUARICTB
xoaebn. OnuiniTes obpannii Bamu cnocid BUMIpIOBAHHA MIBHAKOCTI
i 3anMUImMiTL peayabTAT BHMIpIOBAHHA.

JlonaTKoBi 3aNMTAHHA Ta 3aBJaHHA @;ﬁ

IMouaTkoBwuii i cepenniii pismi

6.19. Arromobine npoixar 2 kM 3a 2 xB, 3anumiTe MBUJKICTE ABTOMO-
6ina B CI.

6.20. Morouukaict 3a nepmy rogauay npoixas 60 km, a 3a HacTynHi niB
roguan — 30 xM.
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6.21.

6.22.

6.23.

6.24.

6.25.

6.26.

6.27.

a) Yu mir MoTonmMKJIiCcT pyXaTHca piBHOMIpHO?

0) Yu obor’A3K0BO MOTOLMKNICT pYyXaBcA piBHOMipHO?

IOpro niB rogueEn iXaB Ha BenocHnenl 3i meuakricTio 6 Mm/c, a Ba-
cuab ixae 20 xB 31 meugKicTo 14 kM /roa. XTo i3 XJONIIB pyXagcH
mengme?

JocTraTHil piBeHb

Buropucroeyioun iHTepHer abo iHmi pixepena, BHKOHalTe 3a-
BIAHHA:

a) 3HAHAITE, AKHHA 3Bip HadmBuamui. Bupasite mBHAKICTE,
3 AKO el 3Bip moxe 6irrn, B ogmaAnAax Cli e km/rox.

0) 3pobiThk Te caMe AnA HAHMIBMANIONO ITAXA.

B) 3HANAITL, YOMY JOpPiBHIOE peKopj mBHAKoCTL aBromobina. llo-
naiiTe Mo mMBHAKIcTs B oguHEnAX Cl i B KM/ Toa.

r) 3HAHAITE HAHOLIBINY MIBHAKICTE CYYACHOTO JiTAKA 1 IIBHAKICTE
3BYKY B nogiTpi. llopieHaiTe ni msuakocTi.

CamocTifino BHOGEpiTE pO3YMHI 3HAYEHHA MBHAKOCTI JerKoBoro i
paHTaXHOTO asromMobinie (v km/rox). llpmitmiTe, mo mBHAKICTH
Jerkoeoro apromobing 8 1,5 pasu nepeBMIye MIBHAKICTE BAHTAMKI-
BKHM. 3a”HoTyilTe 11l 3HAYeHHSA.

a) 3HAlAITE, YOMY JOPIiBHIOE BiIHOIMEHHA MNINAXIB, NpolijleHUX AB-
TOMODLIIAMH 3a OJHH 1 TOH caMHIf IPOMIAOK Yacy.

0) 3a AKWIl DTpOoMIXKOK Yacy BaHTAMKIBKA NpoiJe TaKHI caMHH
MIIAX, U0 i JerkoBui asromobinae 3a 3 roa?

BanTaxkiska i aBrofyec BHIXaJMH 3 HACEJIEHOTO IYHKTY OJHOYACHO IIO
npAMiil fopoai B nporuaexHanx HanpaMirax. lIsnakicTs BaATaMKi-
BKH cTaHoOBHTE 60 kM /roa, a mBuaricTe asTobyca — 20 m/c. Yepea
AKHUH DpoOMiMOK Uacy BilcTaHL MiX BAHTAXKIBKOK 1 aBTobycoMm
craHoBHTHME 99 KM?

Mg zamaw 6.25-6.27. Jobepimb wucnosi 3HAYEHHA GeAUYUH
mak, wol ompumMane 3HaAYeHHA wWaeudkocmi asmomobiaa 6yao po-
FYMHUM.

CrnagiTe i poas’AxiTs 3aa9y HAa 3HAXOMKEHHA MBHAKOCTI aBTO-
MOOinA 3a BIIOMHMH 3HAYEHHAMH IIJAXY i yacy pyxy.

CrnafiTe i po3r’dxKiThL 3a/aUy HA 3HAXOMKEHHA NpoiifeHOr0 Belo-
CHIIeAHCTOM IIJIAXY 3a BIAOMHMH 3JHAYEHHAMH HOI0 IIBHAKOCTI
i gacy pyxy.

CrnagiTs i poas’axiTs s3afauy Ha 3HAXO/KEHHA Yacy pyxXy Himoxo-
Jia 3a BLIOMHMH 3HAYEHHAMH HOro IIBHAKOCTI i TPpOHAEHOTO HLIAXY.
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6.28.

6.29.

6.30.

6.31.

6.32.

Bucoxuni pisens

lenapa mepecrigyve aaTHaony. lemapa moxxke 6iraTH 31 mBHAKICTIO
30 m/c, ane Tinekn 1 XxB. AHTHJIODA MOsKe DirTH TpHBAaJAMHA 4ac 3i
meuakricro 90 kM /roa.

a) UYu Haszgo:KeHe remapj] aETHIONY, AKINO NOYATKOBA BilcTAHL
Mix HEMH craHoBsHaa 400 m?

6) 3a AKol mouaTKoBOI BiAcTaHl MiXk 3BipaMn aMiEMnaca 6 Biamosias?’

JIsa asTomobini ogHOYACHO BHIXAJMH 3 ABOX MICT Ha3ycTpid oJHH
OOHOMY IO nNpAMil goposi: oguH 31 mBHaKicTio 80 KM,/ Toa, Apyruil
al meuakicTo 120 kM/roa. Bigcrass mixk micramua — 400 kM. Ye-
pea AKMI Yac [icJaAa NoYaTKy pyxy:

a) apromoBini averpinuca?

0) BiicTaHs Mix aBToMODLIAMH mopieHBana 100 Km?’

Opro Buitmos i3 cena i o npaMo A0poroxw 3i MBHAKICTHO
4 km/roa. Yepea 2 rog micas uboro Esren BHIXaeE Ha BenocHnesi
B TOMY CAMOMY HanpaMmky 3i meuakicTio 12 kM/ron. 3apaiiTe apa
3aNHTAHHA 34 I[1€10 YMOBOIO 1 [aHiTe HA HAX BIAMOBLIL.

¥aBiTH, 10 B3JOBX¥ 3eMHOro exparopa Oyna nobyaoeaHa Xopolua
nopora. 3a AKHMA yac MoxHA 6vao 6 of'ixarn 3emmo mo miil gopoai
Ha aBroMoOimi, AKmo ixatTm 8rog wHa aoby 31 MWBHAKICTIO
100 km/rop? CamocTiitHOo 3HAHAITE iHQOpManio, HeobXigHY AnA
pO3B A3AHHA.

Ha mamonry 6.6 sobpaxkeno rpadik saJe;KHOCTI IIJIAXY Bij 9acy Aasa
Camxa, AKKUH BHIXAE i3 cesa Ha BeJIOCHIENl 1 JicTABCA [0 1HIIOTO ce-
na. Ilo popoai senocunen anamascs, i Cameo cnpobyeae ftoro nona-
roguth. [lissaiiteca a rpadika akomora Oinsme indopmaii,

[, kst
60 -1

401

204

1 i |
I I I |
0 1 2 3 5 6 I, ron

1
Maun. 6.6

1

ITopada. 3py4uno 3HARTH COOYATKY IIBMAKICTL renapaa 8 cucremi Bianiky, ap’asaniil

3 AHTHIAOMONY.
*  ITopada. 6) € xinska myRaHnx MoMeHTIB HaCy.

T4



§ 7. NIPAMOJIHIIHAN HEPIBHOMIPHHI PYX

1. lllo rake HepieHOMipHUI pyx?
2. CepeiHa MBUAKICTE HEPIBHOMIPHOTO PYXY.
3. Kniou 1o po3s’'AayBaHHA 3a1ad.

1. lllo Trake nepisnomipanit pyx?

Ha mamwosky 7.1 nokasaHo nocaigoesi nonoxxeHHs asromobing ue-
pea piBHI npoMikku yacy, Mu 6auumo, mo 3a i TpoMiM¥KH 9acy aBTOMO-
Oink NPOXOAUTE PisHi wasxu,

St S ¢ty B

Man. 7.1

Pyx, 3a Axoro Tijo mpoxoanTs pisHi MIAAXH 3a Pi6Hi MPOMIXKKH Ya-
cy, HABHBAKOTE HEPIBHOMIDHUM.

7.1. Camko i Tapac iagaTe Ha Benocunenax. Camxko mpoixae 2 KM 3a
10 xB, a 3a sactynHl 20 xB — 3 km, a Tapac 3a 15 xB npoixar 3 KM, a 3a
wactynHi 20 x8 — 4 kM. [Ipo Koro MokHa CTBEp/AKYBATH, 10 BiH pyxas-
csA HepiBHOMipHO?'

Murrepa MEHIKICTE

Jna onucy HepiBHOMIpHOro pyxy Tina BHKOPHCTOBVIOTE MUMMEBY
IMBHAKICTE — IIBHAKICTH Tija B AaEWd MomeHT dacy. [leransHime mo-
HATTA MHTTEBOI MBHAKOCTI MH pO3rjigHeMO B CTAPIIHX KJACAX, 4 MOKH
BH MOYKETe HAa0YHO YVABATH, HATPHKJAJ, MUTTERY IIBHAKICTE AaBTOMODLIA
AK MOKAZ cIijoMeTpa B 1eit MOMeHT.

2, Cepeana mBHaKIiCTH HEPIiBHOMIPHOrO pPyxy

¥YapiTh, mo o 9 rognHi paHKY BH BHPYIIMJIH ITI0-
TATOM i npuixanu Ha noTpibHy craduiw ob 11 pasky.
da KiJloMeTpOBHMH CTOBIAMH BH BH3HAYH.IH, IO Bij-
cTaHb, npoitesa norsarom, craHoBuTs 100 kM. Ilo
Aopoai 6yn0 KiJbKA 3YIHHOK, TEpe] KOKHOK 3 AKHX
NOTATr FAJEMYBAB, A IOTIM — pO3raHABCA.

! Bidnoaide. Tinsxu npo Camxa.
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Pyx norara 6ye, saenuaiito, HepisHomiphum. ARy QizanuEy BeJIHUNHY
MOMKHA BHKOPHCTOBYBATH JJIf XAPAKTEPHCTHKH TAKOro pyxy?
Lliew BennunHOW € cepedus weudkicme.

Cepednubol weudxicmio pyxy TiNna HASHBAKTHL BiTHOIMEeHHA Ipoijle-
Horo maaxy [ o npomixKry uacy f, 3a AKuil npoiieHo nei maax:

!
l-rc=_|
[

7.2. YoMy mopiBHIOE CepeHA MBHAKICTE MOTATA B IPHKJAa]i, ONHCA-
HoMYy BHme?’

Bu, appuaiino, moMiTHIH, Mo ¢opMyaa INA cepeaHbOl INBHIKOCTI
TAKA caMa, AK i ang meuakocTti pisHoMipHoro pyxy. Taka cxomxicTs He
BHOAJAKOBA, aJyKe cepedHa weudkicms HepisHOMIpHOzZO pYyxXy JopieHIOE
weudkocmi makozo pisHomipHo2o pyxy, 3a aKozo miao npoxodums ma-
KUl camMull WAAX 3@ MaKuit camui wac.

PoarnaasMo OpHEIaja.

7.3. Ha mamorky 7.2 3obpakeHo rpadikH saleHOCTI MIIAXY Bijg
yacy And ABOX aBTOMODLIIB.

a) Axwuii aproMobine pyxascs pieHomipro? fka fioro menakicrs?

0) fAka cepegua mMBHAKICTE aBTOMODOLIA, AKHI pyxapcsa HepiBHOMI-
pHO, 3a 2 rog pyxy?

B) flka meuakicTs aBTOMODOiNA, AKHI pyXaBcA HepiBHOMipHO mpo-
TATOM NepIoi roAiMEN pyxy; Apyroi roanan?’

[, M

100+

! Bidnosids. 50 km/roa.
2 Bidnogids. a) Mepmnii; 60 kv /roa. 6) 60 km/rog. 8) 40 kM /rog; 80 kM /roj.
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Y HaBegeHOMY NPHKJ&JI CepefHA INBHAKICTE ABTOMODLNA, AKHH py-
XABCHA HEepiBHOMipHO, AOPiBHIOE CepeJHLOMY APHMMETHYHOMY IIBHIKOC-
Teil, 3 AKUMH 1eil aBToMObiNE pyXaBcA NPOTAroM nepiuoi Ta Apyroi ro-
AHH, AJle YH 3aB#I0 [e cIpaBelIuso?

Poarnausmo nogibanit npukaai.

7.4. Ha manosKy 7.3 306paxkeHo rpadik salexHOCTI MAAXY Big ga-
cy AnA apromobind.

a) flka WBHAKICTE TPAHCIOPTHOTO 3acoly NPOTATOM NepuHIol rOAHHH
pyxy; Apyroi roguan? YoMy gopieHIoE cepeHe apHdMeTHYHE [HX INBH-
AKoCcTen?

6) flxa cepexHs mBHAKicTE ABTOMOO1LNA 3a 2 rog pyxy?'

{, KM

100

0 } 1
1 g f,ro8

Man. 7.3

Ha wnromy npumenagi mm OaumMo, mo cepedusa weudkicms He
0006’ A3Kk080 dopiéHoe cepedHboMy apudmemuuHoMy weudxocmi miaa
Ha piznux diranrkax pyxy.

2. Kimou qo poas’aayBanHAa 3a1ay4

HNeakri 3agadui «HA cepeHI0 INBHAKICTh» MOMKYTH 3JATHCA CKJAIHH-
Mu. M 1aM0 BAM «KJIIOY» 10 PO3R'A3VBAHHA CKIAJHUX 34744,

Ock 01HA 3 TAKHX 3a7a4.

HOpko nie roanau ixae Ha Benocuneni 3i meuakicrio 20 km/roa, a
noTiMm npoixae me 12 km 31 meuakicTio 16 km/roa. Axka cepenna men-
akicTs pyxy H0pka na Bexocumeni?

IMomyk npamol Bignmopini Ha 3anuTaHEA 3ajavi MIAXOM 34CTOCYBAH-

HA dopMyan U, =- He BeJle 0 VCIOiXy: B YMOBI He JlaHO aHi Bech maax [,
)

aHl Bech 4ac pyvxy t.

1 Bidnoeide. a) 40 xm/rog: 120 gM/rog: 80 kM /roa. 6) 60 km/rog.
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I Bce 3 Takm, KaOY g0 po3B'A3AHHA 3ama4Yi — y 1l YMORBI, a He B
samuranfi! «Cexper» po3B’A3aHHA 3aJa4i NOJATAE B TOMY, mob Jocepe-
dumues He HA 3anumanni, @ HQ ymoai.

Sakpuemo anumaHHi 3adaxi na deaxull vac i socepedumoca na it
ymosi. Hxy indopmauirn 3 nei Moxwna «sumazHymu»?

1) Ham pawmo uac pyxy 1 mBHAKiCTE HA mepmiil ginaHEni (mosHAYHMO
ix ¢; i v,), TOMY MOXKHA 3HANTH NPOHJeHNH MAAX HA IR LN

L =04, =1 =20 —-0,5ron=10kM.
roj

2) Ham Takox Aan0Th IBHAKICTE HA APYTi# AiaAHIL i mpoiaeRy Bigc-
TAHL (2, 1 [,), TOMY MOXKHA 3HallTH yac pyxy Ha nii ginasni:

f:"'i g 2.5 =0,75ro0n .
4 16 XM
romq

3) dHaOuUM NIIAXH, NpoiieH] Ha nepuriit i Apyrif AinAHKAX, a TAKOXK
gac pyxy HA OUX JiNAHKAX, MOJKHA SHAHTH 6eCch WAAX 1 8ech wac pyxy:
[=L+,=I=10kM+12xM=22kM; I=1,+1,=1=0,5Tron+0,75ron=1,25ron

4) 3anun Bech INIAX 1 Beck 4Wac pyxXy, MOKHA 3HANTH cepegHIO
LIBHAKICTE:

: i it sy T
! 1,25 ron rof

Orxe, BiAMOBiAE HA BANMHTAHHA 3aJaYi MH 3HAHIOIAH, MOYaBIOH Jo-
caidmysamu ii ymoBy, To6TO0 nmocraBMBINN 3anuTaHHA: «A Ky ingopma-
Yino MoxcHa sumazmu 3 ymosu?ls.

Konu BH BuTAr"Here inmdopmMalnino 3 vYMOBH, TO BHABHTe, mio abo
3HAHINAN BiJAMOBIAL HA 3anNMTAHHA 3ajad4i, abo cTano apoayMmino, AK Jer-
KO 11 3aHalTH. | och M0 BAXKINBO: He NODAYHBINKY NpAMO] BIAMOBIA] HA 34a-
NUTAHHA 3ajla4yi, BHM He 3anjyraeTecda, a HouyHere diamu, pyXawyHuch
OLIAX0OM, AKHH ODpHBeAe BAC [0 VCIIXY.

BayBaxKuMo, [0 MH BBOAWIH NOIHAYEHHA OAA 6eauyuM, aAki xapa-
Kmepusyoms cumyayio, onucany 8 ymosi, — HaBITh AKIIO Il BEJIHYHHHA
He BKAasaHl i 1X He norpiOHO 3HaxoauTH. | Bam Tex pagumo e spoburnH,
n10d 3aTHCATH Bel CHiBBiIHONIEHHA, AKI cOpaBeAJuBi AJA cHTYyaIlil, onmu-
caHol B YMOBI1 3aj1aui.
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7.5. Muxailnuk Dpoixas roguHY Ha BeJlocHIeAi, a NOTiM HpolmioB
Tarky camy gidcmans. A jioro apyr l0pko npoixars Ha Benocumeni 15 km,
MOTIiM TAKHH caMHi gac imoB mimmkH. BeaaiiTe mBHARICTE pYyXY Ha Be-
aocuneni 15 kM/roa, a mMBHAKICTE X0AR0H 3 KM /TO.

a) Axuii mnax nogonae KoxeH iz gpyain?

0) fx moBro pyxaBcs KOMKeH 3 HUXT

B) YoMy nopiBHIOE cepelHA INBHAKICTE KOAHOTO 3 HUX 7

r) Yomy cepenri menakocti BiapizaawoTeca?’

—

IIpo mo mu gizHAAMCH? Efj

e Pyx, 3a AKOro TiJio NpoxXoauTs Pisni MIAXH 4Yeped pieni NpoMimKN
qacy, HA3UBalThL HePiBHOMIpHHM.

Cepedua wesudkicms pyxy Tina — ne BiAHOIEHHA NPOHIEHOTO IILIA-

/
xy | 1o npoMixKy dacy !, 3a Akl npoijeno nei maax: U, = ; i

Cexper po3B’A3yBaHHA 3a]1aY MOJATAE B TOMY, N[00 socepedumuca He
Ha sanumanni, a Ha ymosi. Buraruite 3 ymoeH axomora Ginsme in-
dopmanii, 1 By 3gaiijere BiANOBIAL HA 3ANHTAHHA 3a1a4i.

JdomamHil eKCclIepuMeHT

7.6. SDaBemiTh irpallKOBY MANIMHKY 1 gaiTe 1H pyXaTHCA A0 3VIHHEHHA.
flki Bumipu norpibHOo 3poburTH, 1O BUMIPATH 11 cepejHID WIBHJ-
kiers? HapmaiiTe peayibTaTH BUMipIOBAHE | pO3paXyHKH,

JlonaTKoBi 3aNMUTAHHA TA 3aBJIaHHA

IMouarkoeuit i cepenniii pieni

.7. Asromob6ine mpoixas 20 km 3a 20 xB, a morim npoixae 40 kM 3a
30 xe. Yomy nopieHe cepefHa MEBWAKICTE apTOMODINA HA BCLOMY
nLaxy?

7.8. Beaocuneauer npoixae 10 km 3a 40 xB, noTiM aynuHHUBCAH HaA J XB,

niens woro 3a 15 xB npoixas me 5 KM.

a) YoMy fopiBHIOE cepelHA MBHAKICTE BenocHneucTa?

6) Axow Gyna 6 iforo cepeHA IBHAKICTE, AKON BiH He 3ymMHUHABCAT

s |

1 Bidnoside. a) Mlaax Muxafinuka — 30 ks, maax Opra — 20 km. 6) Muxaitnax
pyvxaeca 4 roaunan, HKprko — 2roa. 8) Cepeans memakicrs Muxafianka —
7,0 km/roa, cepegua meuakicrs 0pra — 10 km/rop. r) Muxaiinuk imos gosme,
uix Ixan, a FOpro Ixan | fimos ograkosnit yac.
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7.9. Ha manwrry 7.4 sobpaxesHo rpadik sajlemHOCTI NLIAXY BiJ d9acy
IOIA MOTOOHKJIICTA.

a) Axa MBHAKICTE MOTOIIHKIICTa Ha Nepuriil ginasni rpacu?

6) Axa mBHAKICTE MOTOIHKIICTA HA ApyTiil mingeni Trpacu?

B) fika cepelHA MBUAKICTE MOTOIIMKJICTA HA BCBOMY MLIAXY?

r) Un mopiBHIOE cepeHA IMBHAKICTh CEPENHBOMY ApH(pPMETHIHOMY
IBHAKOCTeH HA ABoX Alnaaxkax?

I, wn
[, Em 801
1004 o4
404
204
IE 1 i
1 2 t, roa | i | i i
I 1 I ] I
0 1 2 8 4 5 tron
Man. 7.4 Man. 7.5

JMocraTHiii piBeHE

7.10. Binerans Mix apoMa MicTaMH, AKA cTAHOBHTL 270 KM, NoTAr npo-

ixaB Oe3 aynunaku 3a 5 roauHd. IloTiMm go poskaaay nmoTaAra goaanan
OBi aymUHEKH mo 15 XB KoHa, ale Horo cepelHA NMIBHAKICTE He
aMiannacHd.

a) Yomy mopiBHIOBANA CEpeIHA IIBHAKICTE moTATa?

0) 3 AKOK MBHAKICTIO MOTATr INOBMHEH PYXATHCHA MiX 3YNIHHKAMH
3a HOBHM poaxaagom?’

7.11. BikTop i Muxaiino ogHO4YACHO BMIXAJM HA BEJOCHIELaX 3 OJHOTO
cejia i mpHixanu B iHme Tex ogHo4dacHO 4deped 2 rox. Ilpm nsomy
BikTop ixas Oea aynuHEKH, a Muxaiino apodUe 3ynIHHKY B J0po3l Ha
1 ron. Mis syIHHKAMHE BEJIOCHIIEHCTH PYXAJIHCH NPAMOAIHIAHO i
P1BHOMIpPHO.

a) Cepena mMBHAKICTE AKOro Benocuneaucta Ginema? ¥V ckinnknm
pasis?

0) IlIenakicTs KOro 3 BeJIOCHIIEAHCTIB i YaC PYXY MiK 3YIHHKA-
mu Ginsma? ¥ ckineku paszis?

1

[Topada. 6) Hiaunaiirecs, DpOTANOM AKON HACY DOTHAT PYXAETHCA 34 HORMM POAKIIASOM.
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7.12. Ha manmoary 7.5 300paskeHo rpadik saJeHOCTI HLIAXY Bij 4dacy
JANA BeJOCHIIETHCTA.
a) Homy lopiBHIOE cepelHA IBHAKICTE BelocHuneancTa?
0) HAxow Oyna 0 cepegHsa IMIBHAKICTH BeJOCHIIEAHCTa, AKOH BiH He
3pobME 3yNHHKY, a8 HOro IBHAKICTE HA 000X AlAAHKAX LLIAXY 3a-
JTAmIAnaca 6 Takow, AK Ha rpadgiky?

Bucokuil pieens

7.13. Ha nepmiil minamni maaxy aepromobine ixae 31 mMBHAKICTIO
80 kM /roa, a Ha apyrii ginaHni — 31 meuakicrio 100 km/rox.
a) Homy aopiBHIOE BiffHOINEHHA Yacié pyxy HA OBOX JiNAHKAX,
AKIO CepeaHA INBHAKICTE 3a Bech YaCc NOJAOPOXI CTAHOBHTH
90 kM /Ton?
6) Homy fopiBHIOE BIITHOWEHHA WAAXIE HA ABOX AinAHkax?

7.14. Ha mamorsKy 7.6 sofpameno rpadik
JAJNEMHOCT] MIBMAKOCTL Bij wacy ansa
BAHTAMXIBKH. v, M/C
a) Ilobyayitre rpadirk sanemHoCTi
MIAXY Bl YACY AJA BAHTAMKIBKH.

6) 3uaiigiTe cepeaHio MBUAKRICTL Ba- i o

HTAXKIBKH HAa  BCHOMY  OLIAXY ) 1 ;

(8 kM /Tog). e ;
7.15. Beaocuneguer migifimaeca no exuny 5 4 '

3l meuakicTio 10 kM/roa, moTiM poa- ;

BEPHYECH | [IOBEpPHVECH B [OYATHKOBE ] l I :

noaoxeHEHA depe3 1,5 rog micaa mo- 2 1 ¥ he

YATKY pPVXV, PYXawuucsk YHH3 3i Maxn. 7.6

meHaKicTo 20 KM/TO1.

a) fAika gomxuHa cxuny?

6) YoMy mopiBHIOE cepelHA IMBHAKICTH BEJOCHNEANCTA HNPOTATOM
yeiel nogoposxki?

B) flK M0Bro ixae BEIOCHIEQHCT: YTOPY; YHAS?

r) [obvaviiTe rpadik sarexHOCTI MIAAXY BijJ Uacy JAAA BeJloCHIe-
AMCTA.
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I'OJTIOBHE B IIbOMY PO3/1JI1

82

Mexanivium pyxom HA3UBAKTE 3MiHY 3 YACOM NOJIOMKEHHSA Tina sid-
HOCHO IHIIKUX TiJ.

Tino, BiAHOCHO AKOro po3riAfal0Th PyX IHIIAX TiA B AaHI# cHTyaIii,
HA3WBAWTE MiloM 8idniKy.

Tino Bigniky, 3B'#A3aHa 3 HAM CHCTEMA KOOPAMHAT i TOAMHHHK YTBO-
PHOIOTE PA3OM cucmemy sidaixy.

DiznuHY MOAens Tija, poaMipaMu AKOro 6 daxiii Jadavi MOXHA 3He-
XTYBATH, HAZHBAKOTL MAMEPIAALHON MOLKON0.

Tpaexmopiew pyxy Tila HAZWBAKIOTE JiHIKO, AKY OIHCYE Mij Yac pyxy
Tifo, AKe MOXHA BRBAMXATH MATEPIATBEHOK TOUKON.

JlopxuHEY TpaeKTOpil pyXy Tijla HABHBAKTE WAAXOM, AKAN TPOHIIIO
Tino.

Hanpsmnenuil Bigpisok, saxuil 3’equye nouaTkoee i kinnese mono-
JMEeHHA Tijla, HA3HBAKOTE NepeMiuieHHAM.

IIpamonirifiEmil pyx, mig yac AKoro Tino 3a 6yab-AKi piBHI mpoMi-
KH 4acy OpOXOJHTEL PiBHI HUIAXH, HAZUBAIOTE NPAMOAIHIUHUM pia-
HOMIDHUM pYXoMm.

IIeuakicTio NpAMOJIHIMHOrO piBHOMIPHOTO PYXY HA3HBAWOTE BiIHO-
MIeHHA NepeMIeHHA TiNa § 10 IPpOMIMKY Yacy t, 3a AKHH Bindynoca

—

: ~ 3
e NepeMIieHHA: ' =—.
t

Moayas mBHAKOCTI U NPAMOJAIHIHHONO pIBHOMIPHOTO pyXy AOpPiBHIOE
BiIHOIEHHI0 TpoMAeHOT0 MIAAXY [ 70 mpoMimKy uacy !, 3a AKHI

!
NpOHIEHO el nuIAX: U= —,
!

I'padhiromM zanemxHOCT] HUIAXY Bij Yacy 1A NpAMOJiHIAHONO piBHO-
MipHOTO PVXV € BifpizoKk npaMoi, ofHMH KiHems AKOro 3biraeTbcsa 3
nouaTkoMm xKoopauuart. IIlo 6inema meuakicTs Tina, To Gilaemuil KyT
HAXHIY 100 rpadika ao oci gacy.

I'pachikom sanesxHOCTI IIBHAKOCTI Bijf 9acy AJA ONpAMOJiHIAHOrO pi-
BHOMIpHOI'O pyXy € Biipiaok npamol, napaiensHuil 1o oci vacy.

Pyx, nia uac axoro Tisno 3a pieHi NpoMixKKH uacy joJae pisxi maaxu,
HA3HBAKTE HEPIGHOMIPHUM.



CepeHboK MBUAKICTIO pYXY TiNa HASHBAKTE BIAHOIIEHHA Npoiije-
HOTO mIAXY [ 10 npoMiKKY "acy ¢, 3a AKHI TpoiAeH0 el mIax:

«Cexper» po3r'A3YVBAHHA 3ajla4 noja#Arae B tomy, mob nepesecmu
yeazy i3 ianumanHa Ha ymosy. BaTarHiTeE AKHAKGINIBIIE iHDOpPMa-

il 3 yMOBH — i BH 3HailfeTe BiANOBIAEL HA 3ANHTAHHSA 3a0aYi.
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PO3S/1JI 11I. CUJIA B ITPHPO/I

§ 8, AIBHIILE IHEPIIII. MACA TLIA

§ 9. I'VCTHHA PEYHOBHHH

10. BSAEMO/IIA TLN. CHJIH B MEXAHIII]

11. CHJIA NIPYIKHOCTIL. PIBHOJIIHHA.
JOJABAHHSA CH.I

§ 12. CHJIA THYKIHHSA., BAT'A

§ 13. TEPTH

" A
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§ 8. ABHIIE IHEPIIII. MACA TLIA

1. Yu Mmoske Tino pyxaTHcA caMocTiitHo?
2, fsume inepuii.

3. Maca Tina.

4. BumiproBaHHA MacH.

1. YUn moxe Tilo pyXaTHCH «CAMOCTIHHO»

Cnocrepesxennsn

Bignasna noagpm noMiTHAH, O[O0 Bi3 ie JOTH, JOKH HOT0 TATHE KiHb.
Konn Kink 3ynuHAETLCA, 3YNHHAETLCA i Bia. JImcTA Ha AepeBax pyxa-
eThcA, KoaH ame Bitep. [llofHo BiTEp BIIVXae, MMCTA 3aBMHUpAE.

Tina, axi pyxawTsca caMi coboi0, JHOIH KOMHCE BBAMKAIH KHBHME: TAK
HapoJ:xyBaaucA Migu npo dorie abo ayxie BiTpY, BOAH, BOTHK.

Buxoaaum a3 mpx 30p0BHX YVABJIEHb, NABHLOTPENbKHIT yaeHHH Apic-
TOTE/Nbh BHCIOBHE JVMEKY PO Te, 10 HeXXHBE TiN0 pYXAEThHCH TiILKH TOAl,
KOJH XTOchk Horo pyxae. IlporaroM aBoX THCAYONITE A MO3HIIA 3JaBa-
JacA HACTLILKH OYeBHIHOK, IO HiXTo He cTaBHB 11 oig cymuiB. [Tepmum
3acyMHiBABCH B 11 npaBuasHocTi Bxe Bigommii pam Ianineo Tanineii.
OnupaoYlach Ha cBid MeTOJ HAYKOBOTO JOCTII’KeHHA, BlH BBAYKAB MO3H-
niw Apicrorens zinomesow, Aka NOBHMHHA OYTH NepeBipeHa gocnifoM.

Ilposenemo mocain

IllToexHiTH OpyCOK, N[0 J€XHUTH HA TOPH3OHTANBHIA cTpyraHifd me-
peB’ariii gommi (man. 8.1 a).

Man. 8.1 a Man. 8.16

Saznaunmo, o OpyCcOK He 3ynuHsembed e6idpasy nicas mo-
IITOBXY — AKHICH 9ac BiH Koe3ae cam coboio (man. 8.1 6), xoua #oro Hi-
XTO He pyxael
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IlopTOpHMO eKCIEpHMEHT, 3aMIHMBINN JoWw Ky Ha noxiposauy Iope-
pxHO (Man. 8.2). Baasumo, 1o mceiaa maxkozo camozo NOITOBXY Opycok

KOB3ATHMEe 3HAYHO Joslue,

-

Man. 8.2 a Man. 8.206

HAxknx BHCHOBKIB MOXKHA JiliTH 3 ObOTO Aocaiay?

1. Tino mosxe nepecyBaTHCH CAMOCTIHHO.

2. Pyx Tina nmo ropH3oHTANBHIA MOBEPXHI CNOBIABHIOEMBCA: T O3HA-
uae, [0 B3aEMO/if 3 MOBepXHE 2a.AbMYE TiNo.

3. lllo zaadkiwa noBepxHA, TO doGWe TiNO KOB3aE MiCAA NMOIITOBXY.
lle cBigunTE Npo Te, M0 IIBAAKICTE TiJIa 3SMEHIOVETHCA YE€PE3 MEPHA MK
TiJIOM i NOBEPXHE.

2. Asmme inepuii

Ha ocHoBi cB0iX mocnifie, Takux AKX omHcaHEH Bume, lanineii sigkpus

Asuwe inepyii': AKIO HA TiM0 He BIUIMBAKIOTH iHIIL Tina, To BoHO nepely-
Ba€e B cnokoi abo pyxaerscs 3 nocriitHOW MEBUAKICTIO, ToOTO N0 npaMiil
i pisrOMipHO.®

Ipurkaaan asuma iHepoil
I'opH30HTANIBRHOK JOPOTOK MOMHA TPHBAJIHHA Yac IXATH Ha BeJOCHIIE-
i, He KpyTAYH negani (man. 8.3 a).

iy 5 L i

Man. 8.3 a Man. 8.36 Man. 8.3 B

! fsnme imepuii, axe sizxpus Fanineit, inogi dopMynooTs ax saxon ivepnii.

¢ Tomopaun npo pyx Tin, poarasjaTuMeMo pyx signocno 3emi.
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Illafiba Tpueaanil Yac KOB3AE MO JLOAY HICJAA YVAAPY KJIWYKOK (Mas.
8.3 6).
Kpanni sogu nia yac cTpyVIIVBAHHA 3MiTAKOTE 3 MOKpOro oadary ado

NAapacoJbKH, TOMY 10 KPanii NpojoBXYIOTE pyX 0JAAry abo napaco/ibKn
(man. 8.3 B).

8.1. HageniTs cBol npHKJIagH ABAINA iHepIii.

8.2. Yomy, xKoan aBroOyc pisKo ranbMye, NACAMKHDH pisKo mepemi-
myooTecA BOepea?

8.3. Homy aBroMobink, 0 PYXAETECH, HE MOM¥E MHUTTEBO 3YITHHUTH-
cal AxumMu MoxyTe OYTH HACcHiAKH ILOro ABMINA ANA BOAIIE 1 mimroxo-
miB?

Aenme inepnil MUpPoOKO BUKOPHCTORYIOTE ¥ nobyTi, cnopri i TexHini.

8.4. HasenitTs piaHi npuKIaau 3acTOCYBAHHA ABUINA iHepuii.

Un moxke OyrH HeOeanewnnM ABHIIE imepirii?

Yu MOMHA MUTTEBO 3VIMHATH aBToMO00LnE, 1o pyxaerbea? Yomy?

R

8.5. Axil BUCHOBKH BHILTHBAKTE 3 HEMOMJIMBOCTI MUTTEROL 3YITHHKHN
PYXOMOT0 TPAHCTIOPTHOTO 3aco0y?

HYomy asuime imepunil TpuBaanil yac He 0yJa0 BiAKpHTHM?

Piu y Tim, mo BueHi He BHKODHCTOBYBAJM Haykoseuit memod doc.ii-
dxceHHA, HATPHKJAJ, HIXTO HE BHBYAB BIJIMB TEPTA HA pyX Tia. 3 niel
OpHYHHH ONPHOHHeHHA pyXy Tlla (Horo yooBlib- '
HeHHA) NOACHIOBANHN He 83acModieiw Tin 3a paxy-
HOK TepTH, A THM, 1110 TLIO HEe MOXKe PYXATHCH ca-
Me cobomo.

I Tinekn Tanineii, BHKOPHCTOBVIOUH HAYKO-
auilt memod docridmeHHA, CTABHB eKCNepuMeH-
mu, AK1 JOBeJH, 110 TEPTA MiW milamu ynopijik-
HIOE PYX TLI.

Crorofgi, KoM JOIH HABYHINCA 3MEHIIYBATH
TEpPTH, ABAIIE iHepil cTano 3eHuHUM (Man. 8.4).
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3. Maca Tina

ABnme inepnil osHadYae, MO 3MIHHETH MBHIKICTL Tina Mo Ha JTHIIE
Ni€0 Ma e TLno iHmoro Tija.

Ilpoeenemo gocaia

IIITopxHEeMO JABa ONHAKOBI BiskHM nmpubIH3HO 3 OJHAKOBOK CHIOID:
OMH MOPOXHIN, a APYrMH HABAHTAMKEHMH, Hanpukaan, nickom. Ilowmi-
THMO, III0 MOPOXHIA BizoKk HaOGYB Giabwol IMBHAKOCTI mic/iA DOIITOBXY,
Hid HABAHTAKEHWI,

Tak, aMIHATH INBHAKICTE HABAHTAMKEHOrO BidKa saxye, HiX IOpOMK-
HBOI'O: KAMYTh, IO iHepmHuicmbs HABAHTAMEHOrO Biaka Oinemia, HiM no-
POMHLOTO.

IBepTHICTE — HEe BAACTHBICTE Tina 30epiraTH CcBOK INBHAKICTH: IO
OlibIIa IHEPTHICTE TiNA, TO BAMKYE 3MIHHTH HOro IIBHAKICTE.

Cnoea «iHeprHicTh® Ta <«iHepuiss aAy:xe cxoxi, ane ixHi sHaueHHA
piaHi: iHEpPTHICTE — &Macmusicms Tina, a iHepuyia — bianuHe Asuule.

Miporo iHepTHOCTI TiNAa € loro mMaca.

Hocnin, onucanwii BHINE, CBiAYHTE, II0 Maca HABAHTAMKEHOTIO Biaka
Dinbina 3a Macy HOpPOXKHLOIO Bi3Ka.

OauEHIA MaCH -

Opuannewn macu CI e kirozpam (kr). 3 Benn-
KO TOYHICTHO MOMHA BBasgaTH, mpo 1 Kr — ne
Maca OJHOTO JiTpa mpicHOI BOAM (BHXOJAYH 3
nsoro, 6yaa obopana oguEHOA macH CI). BiasMmiTe
AitpoBy KopobKy MoJoka abo coKy — i1 BH oTpH-
MAaETe VARBJIEHHA Npo Kinorpam (man, 8.5).

YacTo BHKOPHCTOBYVIOTE 1 MOXifHI OAMHH- Maxn. 8.5
ni: zpanm (r) — popieeoe 0,001 kr, a Takomx
ToHHA (T) — mopieawe 1000 kr.

57

Vi & 4

8.6. Kopucryouncs iHTEpHETOM, 3HAHJAITHR MacH: MYXH, JACTIBKH,
CJA0HA, KHTA. SHAHIITh TAKOMK MACH: HAWJIErmoro aBToMobinA, HallBAMK-
4yoro aproModiad.
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8.7. 3naiiniTe macu: Micana, 3emni, Conna. Bpaxoeyiite, mo ana
3aMHCy BEIHKHX YHCEN BHKOPHCTOBYIOTH cTemneHi 3 ocHosow 10 (mampn-

knaa: 50 000 000 = 5 - 107; 0.02= % =210,

8.8. 3naiiniTs Macu OyaL-AKHX TPHLOX Tin HA Bam Bufip.

4, BumiproBanug Mmacu

Ar BH Bike 3HAETE, suMipamu OVAb-AKRY (QizaH4HY BeJIJHUHHY O3HAYAE
BCTAHOBHTH, V CKIMIBKH pa3iB 3HAYEHHA BHUMIipHOBAHOI BeJHYHHH Oinbme
(abo menme), Hixx oduHUYA NAHO] BeJITHYMHH,

IToropopuMo Opo ABa CIOCOOH BHMIipIOBaHHA Mac Tim.'

INopisaanna Mac Tix 3a Ix B3acMoIicio

Hexait aBa Tina B MOYATKOBHH MOMEHT nepedVBAalOTh Y CIIOKOI 1 B pe-
ayaerari BzaeMofAil miw Humu Habyan meHaKocTi, MOAYAL AKHUX Jopie-

HIOWTE ¥y i ©,. Toxl BigHOIMeHHA Mac mia ofepHene BIOHOWEHHID UUX
weudwocmeii:
m, U,

.
=

m] E]I

Bumipwoun BiHOMEHHA MBHAKOCTEH Tin, MH 3HAXO0AUMO BifHO-
IMIeHHA IXHIX Mac.

____liposexemo tocrin [N

BissmeMmo nBa odnarxosi sisku. [IpukpinuMo ABi ogHaKoOBI Nerki ena-
CTHUH] NAacTHHM HA BideH, 3irHeMo IxX i 3B AMMEMO HUTKOH JBa Bi3KH
(man. 8.6 a).

[lepenanumMo HHTKY — NOJACTHHH POINPAMIATHCA, ¥V Pes3yasTaTi
YOro BidKH BiAMITOBXHYVTLECH OJHH BiJl OAHOTO.

BumipoBaEHEA MOKAa3vVIOTh, OI0 B NEOMY BHOAAKY BizKH HaOyBawTh
pisnux 3a mojayiaem meuarxocreit (man. 8.6 6). Tomy macu oaHAKOBHX
BiaKiB pigHi.

— A e

Man. 8.6 a

! O6rpyHTYBAHHA IMX METOMIE BHXOJMTHL 38 PAMKH Kypcy dismkn 7 xnacy; Ix Mu Ha-

BegeNMO niamime,
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Man. 8.6 6

[lopTopuMoO eKcnepHMeHT, NOCTABMBINM Ha OJHH 3 Bi3KIB TAKHH ca-
MH BizoK. ¥ NbOMY BHOAJKY «O0oABiiiHMII» Bisok Habyae ydeivi meHuwiof
HIBMAKOCTI, Hik noposxHii (man. 8.6 B).

i) IJ.-"I 2

— ——

Man. 8.6 B

Tomy maca dsox ofHAKOBHX BidKiB ydsiui OLIbIna 3a MACY OJHOTO Bi3Ka.
Ili excnepuMeHTH JO3BONAIOTE JINTH TAKOro BHCHOBRY: 3d2aibHd

Mmaca dexiavikox min dopienwe cymi ixHix mac.

BumipoBanua MacH 3BAKYBAHHAM

deMnAa npuTATYE D0 cebe Bei Tina (mpo me MH moroBopuMo Oinkim me-
ranbHO gaji). llo Giasma maca tina, To Ginkma cuna TAxRIHEEA A0 3eMui.
w cuay sumipiooms 3a donomozoio aéaz (man. 8.7).

Ilna apyuHOCTI BUMIpHOBAHHA IMKANTY BAr
gJacTo KamibpywTes v Kimorpamax. [Ipm nsomy
BAI'M MOKA3VIOTE, Y CKiAbku padie naaHe Tino
CHJBLHINIE MPHTATYETBCA M0 Semai, Hix Tino,
Maca AKoro gopisawe 1 kr.

8.9. 3rigno 3 man. 8.7 BuanauTe mMacy Tina,
AKe 3BAXKVIOTh.

BuMmipioBaHHA MACH Til INJAAXOM 3Ba)Ky-
BAHHA € HalnpocTiuM cnocoboM BUMIpHOBAaH-
HA MacH, i ToMy 1or0o BHKOPHCTOBVIOTE AOBOJI
YACTO.

Hacrynra naGopartopHa poboTa NMpHcBAYEHA
BHMIipIOBAHHIO MACH Tijla METOIOM 3BAXKVBAHHA.
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Jlaboparopua podora Nt 5

Bumipoeanaua MacH TLI

Mema: BUMipATH MacH pi3HHX TiJ 3a AONOMOTOI TEpPE3iB.

Obnradnanna: BaminsHl Tepean 3 HabopoM BaMKIB, KiNLKA HEeBeIH-
KHX Tin piaHoi MacH, MocyIUHA 3 BOJIOI0, MOPOXHSA NJACTHKOBA CKJIAHKA,
minerka. '

Hoacnenna: anA BAMIpHOBaAHHA MacH ApiOHMX Tin (Kpamens BOAH)
MOKHA CKOPUCTATHCA MEeTOA0OM PAJIB.

Ilepebiz pobomu

1. Ilepesipre, un apisHoBakeni repean. fAxkmo mi, apisHoBaMKTE X,
BHKOPHCTOBYIOUH HEBEMHKI IIMATOYKH IANepy.

2. [lomicTiTh TizNo, MACY AKOM0 BM X04YeTe BUMIpATH, HA 6y MIATBKY
rTepezie. [TocTaBTe BaXKKKU HA OpaBy IIANLKY Tepesis Tak, mob Tepean Gy-
nHu B piBEOBa3i. ITouniTs 3 Bamkkis 6ineniol Macu, gocrasnaiTe abo sabn-
paiiTe BAXXKH HA MIAJBKY, MIOKH Tepe3H He OVIVTH 3piBHOBa)keHi. BepiTh
BAYKKH IMIHIIETOM.

3. BpienopakuBIIN Tepesn, mopaxyiiTe zaraibHy Macy Ba)KkiB Ha
npaeiil MIaneill 1 3A0MNINTE 11: BOHA JOPIBHIOE MACI IILOTO TLIA.

4. lllod6 BuMipATH Macy 3amponoHOBAHOro BamM 00’eMy BOAH, BHMI-
paiiTe CHOYATKY MACY NOPOMKHBOI CKAAHKH, A IOTIM MACY CKIASHKHA 3 BO-
N0W. SanUNIiTLE Vel peayaLTaTH BHMIDIOBAHE i oO0UHCIeH.

5. Ilna suMipoBaHHA MacH OofHiel Kpanai BoOAH cKOpHCTaliTecA Me-
ToAOM pAAiB (BumipAlTe, Hanpukaan, macy 100 xkpanens). danuumiTh
peayiabTATH BUMipHOBAHE 1 0DunClIeHE,

6. 3pobiTe BUCHOBKH i 3anumiTs iX.

o MH JidHAAHCH? |E|E|

e Aeuwe inepyil: AKINO Ha TiNO He AiW0TE iHMi Tina, To BoHO nepebyBae
YV CIIOKO1 abo pyXaeThed 3 NOCTIHHOK MBHAKICTIO, ToDTO Mo npaAMIN 1
pieHOMIipHO. fBHme imepuil Biankpue Naninei.

o [Hepmuicmes — 1e BAACTHRICTE TiNA 30epiraTH CBOK MIBUAKICTE: 110
OinbIna iHepTHICTE TiNA, TO Bad4ye aMIiHHTH Oro MBHAKICTS.

e Mipomw iHepTHOCTI Tina € Horo Maca.

e Opununen macu CI e kinorpam (kr). Ogun xinorpam npudiamano Jo-
piBHIOE MAaci OTHOTO JN1Tpa NpicHOI BOJH.

' Taxom MoHA BHKOPHCTOBYBATH eAeKTPOHHI Baru, AKm ix y kabimeri disuxn e goc-

TATHLO.
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¢ [lopisaarTn macu ABOX Ti MOXHA B pe3yiabTaTi BzacMoail MK UMy
TiaMH,

e HadinpoctimuMm cnocoboM BMMiIpHOBaHHA MACH Tijla € 3BaYKYBaHHA.

Jomammiid eKcTIepHMEHT Q

8.10. Ha nmopoXHK CKIAHKY NOKJAJITE HeBeJHKHIl apKyIl IIiiLHOTO
KapToHY a00 mJIacTHKY, 4 Ha HLOI'O — MOHETKY Tak, mod BoHA
ONHHHJIACA HAJI IEHTPOM CKJIAHKH. PidK0o mMTOBXHITE KapToH —
BiH BHJIETHTH 3-IIiJ1 MOHETKH, i MOHETKA BIAJE B CHKIAAHKY. JoMmy
MOHETA He NoJIeTia Ppa3oM 3 ApKVIIeM KapToHy?

8.11. lloxknaziTe apKyIm OILIBHOTO IAAJKOT0 MANEPY HA Kpail cCTOJY Tak,
mobd nMoJoBMHA ApPKYIIA BHCTYNANMA 3a Kpa# crony. Ha wacTuny ap-
KVIia Ha CTOJIi MOCTABTE NMOBHY CKAAHKY 3 Bogow. Minuo nputpu-
MVIOYH NDANBOAMH Kpail apKylla, 110 BHCTYOAE 3a Kpail cToay, pia-
KO BAapTe pefpoM MONOHI Mo YacTHHI apKyIIa, AKA HE JeXKHTHL HA
CTOMNi: JHCT BHCAH3HYB 3-MiJl CKAAHKH, 1 KOJHA Kpanjisa BOAH He
pununacal Yomy?

8.12. BumipaiiTe Macy KineKOX Tin 3a JONOMOTrol JOMANIHIX Tepesis i
BANHIIITE Ppe3yJILTATH BHMIipIOBAHB.

JlonaTkoBi 3anuTannA Ta 3aBAaHHA LS

I[Mouarkoru# i cepenniin pisni

8.13. PoskaxiTes KOPOTKO Npo ABMINE 1HEPIlil i HABEAITH NPHEJIAAN IbO-
ro ABMINA.

8.14. YoMy aBTOoMOOLNE 3 BHMKHEHHM JIBHTYHOM MOJKe JIeAKHH dac IXaThH
Mo ropH30HTaNbHINE Aoposi? YoMy npm nboMy SHHMKVETHBCA HOro
MBHAKICTE?

8.15. JIioguaa, mo 6iKHATH, CIOTHKAETECA 1 nagae. Yomy BoHa 3aszBudai
najgae sneped?

8.16. ¥ uoMy mpoABAAETECA iHepTHicTh Tina? fAxka ¢isnuna BeIWYHHA €
Mipow0 iHepTHOCTI?

8.17. Mo Take opuanna macu CI? HasexiTe npukaan tina, Maca AKoro
AOpiBHIOE 3 K.

8.18. fAki oguanni MacH BHKOpPHCTOBYIOTh Ha npaxktuni? Hasegits npu-
KJaj Tina, Mmaca skoro npubnausHo 1 Tonna.
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8.19.

8.20.
8.21.

8.22,

8.23.

8.24,

8.25.
8.26.

8.27.

8.28.

KopoTko onumiTe BijloMi BaM MeTOAH BHMIPIOBAHHA MACH TLIAa.
JocTaTHil piBeHs
Y AKHX BHIAX COOPTY i AK BEAKOPHCTOBYIOTE ABHIIE iHepIii?

Aptobyc noegeprae npasopy4. ¥ axkuil 0iK 1 3 aKol npuunHEN OVAYTE
BiIXHIATHCA NacaKupH asTobyca?

YoMy BeJOCHNEIHCT He MOBHHEH rajlsMyBaTH Hajato piako? o a3
HHM MOJKe CTATHCSH, AKIIO BiH 3aHAATO pi3Ko 3araisMye?

ITosicHiTL, YoMy Bi3 3VIHHAETLCA, KOJH KiHL nepecrae ioro Tar-
HyTH. YoMy JHCTA nepecTae pyXaTHcA, KOJH BiTep cTHXae?

JIromura, Maca axkol 50 Kr, cToiTh Ha raaakoMy JLOAY 1 KHIAE B
rOpH30HTAJIBHOMY HANPAMEKY cyMKy. Maca cymMKm 5 Kr, a msupm-
KieTh v MoMeHT Kuganua — 6 m/c. Yomy popiBHIOE MIBHAKICTH
JIOAHHHA Bipasy micad KHAAHHA CYMKH?

Bucokuii pisens
Homy nua eOMBAKTE PIZKUMHE YaapaM# No KUaumMy?

ConoprcMeH JeXXHTH HA COHHI HAa apeHl IHPKY. HGM}? Ha IpyoH
KJayTh MACHBHY MEeTAJeBY MJIACTHHY, N0 AKil mMonoroMm 6'e iH-
mui conopreMed. YUu nebeaneunnii neil HoMep JJIA COOPTCMEHA, IO
nexnaTh? CBoW BiAmOBiAL MOACHITE.'

Ha HUTKY maBimyioTh MACHBHY KyJo. Taky
CcaMy HHTKY MNPHMB'A3VIOTH A0 KVYJI 3HH3Y
(Man. 8.8). Axmio TArHYTH HUMHIO HHATKY
JIaBHO, BepXHA HHTHKa NOpPBETbCA, a AKIIO
CMHKHYTH PHEKOM 348 HHMHIO — HHM¥HH HHT- ‘
Ka nopserbed. [loscHiTs e ApHme.”

Croguu Ha ckeiiTtGopaax, Apoe mKongpie Bi- o
OINTOBXHYJIHCA pykKamu. Bimpasy micna nbo-
ro MBHAKICTE OJHOO 3 HHUX CTAHOBHTH

1,5m/c, a mBHAKiCTE Apyroro — 1 m/c. Aka
Maca Jermoro mKoJAApa, AKI0 Maca BaxK4io- Man. 8.8
ro 3 uux 60 kr?

1

ITopada. Poarnaubre iHepTHICTE MACHBHOI ILTACTHHHN,

2 Iopada. Poaraausre inepruicrs macuanol kyai, sxa npoasnaeTseA nig vac punka.
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§ 9. r'YCTHHA PEYOBHHH

1. fAka diswuna BeIHUNHA XapaAKTEPHU3VE peUOBHHY T
2. Hx BUMIpATH TYCTHHY PpeYOBHHH?

3. Hapaeuuaiina snacTusicTs asuuaiinol Boau.

4. llpnrnann po3s’'AzaHEA 3ajadq.

1. Axa disnuna BeaHUHHA XAPAETEPHIYE peuoBHEY T

YABITH, N0 BHM IHAWIILIH MMATOYOK OIHCKYYOro OBTOT'O METANY.
[IpunycTuMo, 010 e caMOPOAOK YHCTOTO 30JI0TA.

HAr ne nepegipumu, AKINO Yy BAC € AHTUKBADHA MOHeTa, AKAa, AK Bifo-
MO, BATOTORJIEHA 3 yHcToro 3oaora? Akl sumipu ana nsoro norpidHO apo-
butn?

OCKiNbKH MH IIPpHINYVCKAEMO, 0 MIMATOK METAJY i MOHETa BHIOTOB-
JeHi 3 Tiel camMol peyosuHu, BHHHKAKTE NHTAHHA.

e fxa diznuna BeIHYHHEA XAPAKTEPH3YE PeyosUHYT

o fx sumipamu o senuunny?

I'vernna pegoBuER

Biasmemo Ba ofHAKORI Tina 3 miel camoi peuOBHHN — HANPHUKJIANL, ABA
Opyekn (mamn, 9.1 a).

N 4

m, ¥ m, ¥ 2m. 2V

Man. 9.1a Man. 9.16

d'ennaemo i Opycku: orpumaeMo noApiHME Opycok, Maca AKoro
nopisuioe 2m, a o6'em — 2V, mo ckunanaeThca 3 mi€l camol pevuoOBHHH
(man. 9.1 6).

Bigsnauumo renep, umio maca nojagiiiHoro 6pycka yagiui Gineima aa
Macy ogHoro Gpvcka, a 06'em moasifiHoro 6pyeka makxox v 2 pasn 6ins-
muit 3a ob’em opHoro Opycka. Tomy BigHOmMeEHHA Macu do of emy AnA
ofuHApHHEX i moasilianx Opyckie odnakxose, Ormxe, TaKe BifHOINMeHHA Xa-
PAKTEPH3YE PEYOBHHY.
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Bignomenna macH m Tina, 0 CKAAJAETLCA 3 JeAKO0l peYOBHHH, 0
ob’emy V nworo Tija HABWBAKOTH ZYCMUHOW PEYOBHHH p 3 AKOI CKJIAJA-

€ThCH IIe TLIO:

P=F-

T'yeruHy npuilHATO NO3HAYATH IpelbKoI0 OYKBOK p (YHTAOTE «po»),

9.1. loBenits, mo oguaNIe0 rycTuHu Cl e lﬂl :
M

SBijicM BHILTMEBAE, 110 3HAYEHHA I'YCTHHHM pedyoBMHHM B oauHunax CI
YHCEeNLHO JOPIBHIOE MacCi ogHOro kybdiuHOro Merpa I1iel pedoBHHH, BHpAa-
MEeHOl B KiorpaMax.

9.2. 3uaiiiTe rycTHHY BOJAM, 3HAWOUH, [0 Maca OJHOrO JiTpa BOJAH
nopisawe 1 kr." *

Pagumo zanaM'aATATH 3HAYEHHA I'VCTHHH BoJH: 1 noTpifHO sHaTH ans
pO3B’A3VBAHHA 384481,

r

IHOAi BHKOPUCTOBYIOTH OIHHAIO IycTHHA | — .

CM

9.3. 3HaliAiTE BiTHOMEHHA OJHHHUIL I'YCTHHH: IE3 Ta IL; 2
M oM

9.4. Bupaaitk rycTHHY BOJIH B L‘
CM"

JHaueHHA I'YCTHHH JIeAKHX pedoBHMH, V TOMY YHCIL i THX, Aki BaM
3HANOONATHECA TiJ Yac pO3B'A3YBAHHA 3a7a4, BH MOJKeTe 3HATH B JOBij-
HHEKAaX.

Omrxe, mob nepepipuTH, YU € ONHCAHUN BHIIE HIMATOK METANY 30JI0-
TOM, HeODX1JHO BHMIPATH I'VCTHHY ILOI'0O METANY 1 NOpiBHATH 11 3 2yc-
MUHOK 30JI0TA.

ITopada. Cropucraitreca TaM, mo | s’ =107 n.

*  Bidnosids. |1 51
M

Mopada. Cropucraitrecsa TaM, mo 1y’ =10" cu’.
' Bidnosids. | _L_ = ' £1
cM M

" Bidnosids, | T _.
1:H1
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2. Ak BMMIpATH Ir'YCTHHY pe4YOBHHH ]

0.5. flki BenuuMEN, MO XapaKTepHAVIOThL AaHe Tijlo, HeobximHo BH-
MipAaTH, 1106 3HARTH I'YCTHHY PEYOBHHM, 3 AKOL CKaagaeTheA ue Tino? fAx
3HANTH rYCTHHY, BHXOJAYH 3 IHX BEMipoBans?' *

¥ nacrynuiit nabopatophiit poboTi NponoHYEMO BHMIPATH T'YCTHHY
Metany (abo cnnasy) i rycTHHY piguHA.

Jlaboparopra poGora No 6

Bu ﬁli]lH}HHII HA IN'YCTHHH DeYOBHHM

Mema: BHBHAYHTH I'VCTHHY PeYOBHHH TBepIHX Tijl Ta piaHH.

O6aadnanHAa: BaxinbHI Tepesn 3 HabopoM BaXKKig, OpPYCOK ¥V BHTAAmi
NpAMOKYTHOTO MapaJiefeminena, TiJo HenpaBHJIBLHOI (pOPpMH 3 NpHEKpIILIe-
HOK JI0 HBOT'O HUTHOK, OCY/HHA 3 BOJOW, NOCY/AHHA 3 PLAHHON HeBijoMol
T'YCTHHH, JiHiiiKa, MipHEIl IIiHAD, TOPOHA IACTHKOBA CKIAHKA.

Ilepeb6iz poGomu
1. 3a sonomorom Tepesis 1 JIHIAKH 3HAHAITE T'YCTHHY PEYOBHHH, 3 AKOL
BHTOTOBJEHHIH OpycoK. 3amHINiTE peavIETATH BHMIipIOBAHE i o0UHCIeHE.

2. 3a 1OTMOMOTOK TEepesiB i MipHOTO NHJIHApPa 3HAHIITH TYCTHHY pe-
YOBHHH, 3 AKOl BHTOTOBJEHEe Tijl0 HenpaBHIbHOI dhopMH. 3anHmmiTs pe-
3VJLTATH BUMIpHOBAHE 1 oDUHCIeHs.,

3. 3a ponomoroo Tepesis, MipHOro MHJAIHApPA i NOPOMKHEOI CKAAHKH
FHANHAITE I'YCTHHY HeRiloMol pianHN. 3aNHINITE peayabkTATH BHMIPDHOBAHL
i oOuHCIeHB.

4. 3pobiTE BHCHOBKH 1 3aMHOITE 1X.

a. HagssHuanua BAACTHBICTD 3BHYAHHOI BOIH

I'vernHa 6inbIDOCTi PEYOBHH V TBEPAOMY cTaHl Oiabina, HiXK y pIAKOMY.
Opaum 3 HebfaraTs0X BHHATKIB € BOJAA: 'VCTHHA JLOAY MEHUWA Bijl 'YCTHHH
sogau. Tomy 06'em awoay Giabuiwit, Hix ob’em Boan Tiel camMol MacH.

Iopada. CropucrafiTecs 03HAMEHHAM I'YCTHHH,

2  Bidnogids. Heofixiguo BuMipaTe macy 1 of’em tina, a norim amafiTi BigHOmMeHHSs
Mack a0 ob’emy.

Takox MOMHA BHEKODHCTOBYBATH eNeKTPOHHI Barg, KalopuMeTpHyaHM# murinap,
rafiky abo Honr.




9.6. Boza y Bigpi, BHcTaB/eHOMY B3HMKY HA ByJIHIN0, samepana. Ha-
CKLNBKH 30insmueea of’eM BOJH, KOJMH BOHA NepeTBOPIETLCA HA ain? Maca
BOJM CTAHOBHTE 5 Kr.' ®

Ila excrAW3HBHICTL (BHHATKOBICTE) BOAKM MAae BelHUe3He 3HAUEHHSA,
ajiKe BOJA € HANNOIMmMpeHimon piAHHOI0 Ha 3eMTi.

[Io-nepiue, Yepes M0 BHHATKOBICTE BOAH BiAOyBaEeTLCH BHBITDHOBAH-
HA CKeJk i rip, TobT0 IX mocTynoBe pyiiHyBaHHA. Boaa, nio morpanunia B
TPpLIIHHHK, 3aMep3ac, a4 OCKINBKH aij saiiMae Oinemuit o6'em, TO nocTyIO-
BO po3mHpioe 1i Tpimuad. Hazea «BuBiTpIOBAHHEA®» NOB'A3aHA 3 THM, IO
BiTep aabupae ApibHI YaCcTHHKH KaAMeHIO, AKiI VTBOPHUIIHMCHA B peayibTari
pVIHYBAHHA.

Ilo-apyre, Ao Boja 3aMepaHe B MeTANIEBHX BOJoONpoRigHuX Tpylax abo
pajiiaTopax, TO YTBOPEHHII JijJ Mo:xe posipBatH Tpydom abo Gartapei. Tomy,
AKI0 B3AUMKY He BHEOPHCTOBYIOTE TpyDH abo Darapel, Boay 3 HUX HeodXiHO
ZIMTH JI0 HACTAHHA XOJIO/IB.

ITo-Tpere, na ocobauBicTs BogH 30epirae 3XHUTTA B3HMKY B Oo3epax i
piYKAX B THX paHoHAaX, /e B3HMKY BOHM daMmepsaTbk. Ockiaekn nig ger-
A 3a BOAY, BiH He TOHe V BOAl, &4 MOKpHBaE 11 +KpHxaHOW mybowo».
SaBAAKH IILOMY CHOBLILHIOETHECA 3aMep3aHHA BOJAOHM, | HABITH 83UMKY
JHTTA B HUX 30epiraeThea 6iaa dna.

4, IIlpuknaan po3s’'azanHa zanaq
Opnopiani Tina
m i - *
Popmyna p:F cIpaBeAHBa AJMA odHopidxux Tia, TOoOTO TiA, HIO
CKJAJAKTHECA 3 OJHIE]l peYOBHHH I He MIiCTATH NOPOXKHHH. BHKOpHCTOBY-
o4l 1o dopMyay, MOXKHA 3HaAlITH OVIbL-AKY i3 TPLOX BENHYHH, IO BXO-
AATH A0 Hel, AKIO 3aJaHi AB1 1HII.

3HaHMOBINK I'YCTHHY PEUYOBHHH, MOMHA CKAa3aTH, WO 11 34 peYOBH-
Ha, BUKOPHUCTOBYIOYH JIOBIIKOBI fAaHi.

9.7. Maca metanepoi gerani, of'em axoi cranosuts 200 em®, mopis-
Hioe 1,78 kr,

a) flka rycTHHa MeTany, 3 AKOI0 BUTOTORIEHA AeTanb?

6) 3 Aroro Metany mMoxe OyTH BUTOTOBJIEHA 1A nerans?’

' Hopada. 3uaigite 06’eM BogH A0 3aMep3aHHA i 06'eM AbOAY, CKOPHCTABIINCH O3HA-

YEeHHAM MYCTHHH i 0BiAKOBEMH JaHNMIE.
% Bidnoeide. Ha 0,56 ga®,
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9.8. CamocTifiHO CKJIAAITE | po3B'AMKITE 38849y HA 3HAXO/>KEHHA Ma-
el Tina, AKmo eigomuil 06’eM nsoro Tina, a TaKoM peuoBHHA, 3 AKOl BO-
HO BHIMNOTOBJISHE.

9.9. CamocTiiiHO CKIALITE 1 po3B AMKITE 3AMAYY HA IHAXOMKEHHA
ob’emMy Tina, AKIIO BijjoMa Maca LLOr0 Tija, a TAKO pedYoBHHA, 3 AKOI
BOHO BHTOTORJEHE,

9.10. Maca nepmoro Migroro kyoa gopisaioe 400 r. losxuna pebpa
Apyroro mijHoro Kyvba B 2 pasn Oiisina, HidK Y Nepioro.

a) flxa maca apyroro ky6a?2

6) Axki 06’emu ky6in?3

9.11. AmomigieBi i CBHHIEBI KVJILKH MawThs piBHI Mmacu, 06’em axol
KyJabKH 6insmuii i 8 ckinekn pasis??

9.12. IopipusaiiTe 3HAYEHHA I'VCTHH Pi3HUX peYOBHH, IO HABe/EH] B
noBigKOBHX marux. YoMy rycTHHH rasie y GaraTo pasiB meHmIi, HixK rye-
THHH pifguH i TBepaux Tia?""

Tina 3 NOPOKHHHOW i CILIABH

Ha manwurgy 9.2 sobpaxena ckngHa npobKa 3 NOpOMHEHHUHOK BCepe-
JIHHL.

9.13. Maca cenarol npoOKH 3 MOPOKHHHOI CTAHO-
BATh 25 T, a ii ofi’em — 15 em®,
a) Yomy gopieHoe ob’eM ckia, 3 SKOI0 BHI'OTOBJEHA

npobra?
6) Yomy popisHIOE 06’eM MOPOXKHAHHA B mMpobmi?”’

Man. 9.2

9.14. 3 MigHNX NIACTHH BHTOTOBHIN Ky0 3 nopoxauHow. Maca kyba
nopienioe 153 r, a iforo o6’em — 27 em”.
a) Yomy mopieHioe 006'emM mimi?

Bidnoaide. a) 8 900 kr/m", 6) Hanpukaaa, mias ao mikens,

¢ ITopada. a) CropucraiiTecsa TuM, mo o6'em gpyroro kyba v 8 paais 6iasmmit 3a of’em
nepmoro kyba.

Bidnogids. a) 3,2 kr. 6) 45 en® i 360 em®.

Bidnoaidge, Amominiesol, v 4,2 paaa.

Iopada. 3ragaiite, M0 rasy Jerko CTHCKAIOThLCA.

Bidnogids. Ockiaskn B pianuax i Teepanx tinax aromu abo Moaekynn posramosasi
finakKo OfHI A0 OHUX, & B razax sigctani mix aromamu abo Monexyiaamu Habarato
Biapmri, #win poamip atomis abo Monexy.

Bidnoaids. 10 em®. 6) 5 em®.

B B e O
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6) Yomy popieHIoe 00’'eM DOpOXHHUHHE B Ky0i?

8) Homy popieHIoe goBxuHA pebpa kybiuHol nopoxHEHHAT

) Yomy aopiBHIOE NOBXKHHA pedpa nopoxHACTOrO Kyta?

r') Homy gopiBHIOE TOBIIMHA ILTACTHH, 3 AKHX BHIOTOBJIEHHH IIOPOK-
HHCTHIT KYD?'

V 3aBjaHHAX HA CILIABH 3a3Bu4ail nepenbfaudeHo, no of’eM cILIaBy Ho-
piBHIOE cYMi 00’€MiB MeTAJIB, BHKOPHCTAHWX JI/IA BHTOTORJEHHA CILIABY.

9.15. llna surorosinenHa 6porsH Oyno BaaTo 100 r mixi i 30 r onosa.
a) Yomy popisHioe 06'em migi?

6) Yomy gopieaioe ob’em onoea?

B8) Yomy popieHioe 06’em GpoHan?

r) Homy mopiBHIOE rycTHHA GpoHan??

o0 MH Ji3HAJIUCH? [’%@

e BigHomeHHa mMacw m Tina, OI0 CKJAAJAETHCA 3 JeAKOl pedoBHHH, 10
006’emy V mporo Tina Ha3WMBAKTE ZYCMUNOKW p PEYOBHHHA, 3 AKOI CKJIa-

. m "
Asethea ne rino: p=--. T'yeruHA XapakTepMaye pedoBHHY, 3 SAKOI

BHTOTORJIEHE JaHEe TiI0.
¢ JSHAYSHHA I'VCTHHH peuoBHHH B oguHHIAX Cl unHcensHo gopieHIOE Maci
oHoro kyGiuHoro MeTpa 1li€l peuoBHHN, BUpAXKEHIH ¥ Kinorpamax.

Momamuiin ekcnepumenT @

9.16. 3HaigiTe ryeTHHY BepIIKOBOIO Machna. BiseMiTh 08 HbOro naury
BEpPILIKOBOr0 Macna, BUMipsaiiTe 11 poaMipH i BH3aHauTe Macy Macia
3a HATTHCOM HA MAYIL.

9.17. BumipaiiTe «HACHIIHY» I'VCTHHY IVKEPOBOT0 NICKY 1 KYX0HHOI COJIi.

9.18. Bumipsaiire rycTuHy MeTany (abo cmuiary), 3 AKON0 BATOTOBJIEHI CTO-
soei noxkkn abo smpenkn. [lod migsmmuTi ToYHICTH, Bi3BMITE AJNA
Jocuaigy Habip i3 ImecTH NpeaMeTis.

! Hopada. Baysascre, mo nosminna pelpa noposuncroro kyba Giasma aa nonmsuny pebpa
EyOIuHOI NOpOMHHEN HA DOABIHY TOBIMHEY NIACTHH, 3 AKHX BEMNOTOBJISHAH Ky0.
Bidnosidb. a) 19 em”. 6) 8 cm”. 8) 2 cm. 1) 3 oM. 1) 0,5 oM.

i Bidnoaids. a) 11,2 en®. 6) 4,1 en®, 8) 15,3 en®. 1) 35:}[]“_1; =85.100 H; i
M M

]
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9.19.
9.20.

9.21.

9.22,

9.23.

9.24,

9.25.

9.26.

100

—

/lonaTkoBi 3anuTanus Ta 3apnanna S

[Mouarkoruit i cepenniit pieni
Yomy rycTHHa XapaKTepH3VE PeY0OBHHY, a He Tino?

Kopueryiouuch JOBiIKOBHMH JaHHMH, JaiiTe BiANOBiIL Ha 3amH-

TAHHA:

a) fAka a TabnuuHUX pedoBHH Mae Halbinemy ryeruny? ¥ cKiabkn
pa3iB A rycTHHa 6i1bIIa 3a IYCTHHY BOJHT

6) flka 3 TabnuuEUX peuoBHH MAE HaliMeHIIY rycTHHY? ¥V CKiIbKH
pasis A rycTHHA MeHIIA BiJl 'VCTHHH BOgH?

JIBa onHAaKOBI 3a poaMipamMu MeTaneBi IHIIHApPH, BHTOTOBJIEHI 3
pi3HHX MeTaJiB, MalTh piBHI macu. Hasenite npuxknangm meranis,
3 AKMX MOrJH DYTH BUIOTOBJEH] I ITHIIHAPH.

[MipmiTpoa nuAnIka 0o Binna HanoBHeHa GenauHOM. Aka Mmaca Ge-
H3HHY?

Buszuaure Haiifinemwuit o6’em pryri, mo momxe OGyTH B mocyaHHEI,
Maca Aol 1 Kr, adm BH MOrNH 11 MTHATH.

Uu mosxe GVTH 31MBOK, 06’€M HKOro cTAHOBHMTE 2 AM®, BUTOTORIE-
HHIi 13 YHCTOrO 30J0Ta, AKINO Big Jermuii Bijg anuska, o6’'em AKoro

5 am’, 3 uncroi Mini? Ceolo Bignmosins obrpyeTyiiTe.

3a JlaHMMH MadHKA 9.3 3HAlAITE Macy IHAIHApa, AKINO Bigomo,
mo Big BuroroBnenunilt 3 anwominiro.

|

- ]
=
j i

Hocrarniit pisens

Maca KBaApaTHOrO CKJIAHOTO JHCTaA 31 cTopoHOo 70 CM CTAHOBHTH
5 kr. Homy gopieHOe TOBIIWHA nHeTa?



9.27.

€ Bl KOTYIIKH JPOTY OJHAKOBOIO JiaMeTpa: OJHH MiJHHAH, JPYyTrHi
amominiesnit, Macn rorymox oaHakosi. Arnit apit posmmi? ¥
CKineKH pazin?

9.28. lloe:xuna pebpa amwominieroro kyba v 2 pasm Ginbma 3a JOBHHHY

9.29.

9.30.

9.31.

9.32.

pebpa craneeoro kyba. Yomy popieHwe maca craneeoro xgyba, sk-
oo Maca amoMiriesoro kyba 500 r?

YoMy mopiBHIOE MJI0HIA KIMHATH, AKIIO MACA MOBITPA B HIH JOpiB-
Hoe Bamiit maci? BraxaiiTe, 1Mo BucoTa KiMHATH CTAHOBHTE 3 M,

Y "amky, HANOBHEHY N0 BiHIA COHAIIHHKOBOK 0OJi€0, TMOKJATH
MiIHHH muaiEAp, maca axkoro gopisHoe 100 r. Yomy aopisHIOBA-
TUMe Maca poaauToi onii?

Bucoknii pisens

Kony cOHAMHUKOBOW 0Ji€0 JOIeHTY HANOBHHIN NOPOMKHIO MiB-

JiTpoBY DAaHKV, Maca NopHol OaHKH JOpiBHIOBANA (3D I.

a) Axow Oyme maca Tiel camol DaHKH, AKIIO 3aMiHHTH OJil0 Ha
cnupt?

0) Yomy mopiBHIOE Maca DOpPOKHEBOI DanKH?

0O6'eMmu 3omoTol Ta MigHOI KYJLOK piBHI, a Maca oHiel 3 KVILOK Ha
20 r 6inpma sa Macy gpyroi.

a) Yomy nopieHwe 06’eM KOMHOI KYJABKHT

6) YoMy mopiBHIOE Maca KoXHOI KVILEKH? '

9.33. llna BuroToBJeHHA cIaBy Oyio B3ATO CBHHENb i HiKeNb, 0 TOrO

9.34.

# 00'eM Hikenw yvasiui 6insinui 3a 06’em ceuHIIO. YoMy nopiBHIOE
rYCTHHA CILIABY?

€ nBi repMeTHYHi, HATOBHEH] JOIMEHTY, OAHAKOBL JiTpoBi nnamyH.
B onmiii 3 HUX € OMMBA, a B ApPYyTiii — Herigoma pigmua. Ax BAMI-
pATH TYCTHHY i€l piANHEN, AKIO MIAIIKA He MOMKHA BiIKOPKOBY-
satn? CtHCIo onuiiTe anropuT™ i 3pobite pospaxyHku. Heobxin-
Hi Aani eubepiTs HA BaacHUI poacy] (3anMINiTE iX).

1 IMopada. Cxnaaire pinnsuns, mob anafiri 06'eM KyALOK.
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§ 10. B3AEMOAIA TLJI. CHJIA B MEXAHIIII

1. Ax mengkicTs Tina Mosxe amiHoBaTHCA Nig giew inmoro rina?
2. Bzaemogia Tia i cuamn.

3. Cunu B Mexasini,

4, fAx amigweTECA MBUAKICTE TiNa, HA AKe Jie ogHa cHUiA.

5. OauHUIA CHIN.

1. g WBMARICTL TIIA MOKe 3MIHIOBATHCA Mg gick immoro riaa?

HBume irepnii Bkasve Ha Te, M0 IIBHAKICTE Ti/Ia MOYKe 3MIHIOBATHCA
TLIBKH 3aBJAKHA Ail Ha e TLNo iHWux Tiu.
Ak Mo3e SMIHIOBATHCA MIBHAKICTE TiJIa B ILOMY BHOAAKY?

IIpoBeaemo gocain

IMoknagemo M'AY Ha 3eMi0. BAApHBINHM M0 HLOMY M A4y, MOMKHA
afiavwumuyu Horo meuAKIcTs (Man. 10.1).

Man. 10.1 Man. 10.2 Man. 10.3

Pyxomuii M’ A4 MOXHa VIIOBLIEHHATH i HABITH aynuHEUTH (Man. 10.2).

Tako:x aMiHHTH MOMHA JHIle HANPAMOK mBWakocTi (Man, 10.3).

Otxxe, M G6aunMo, MO AiA iHODIOTO TiNA MOKe 3MiHIOBATH MOJYAb
menakocTi (adinsmyearn abdo 3aMeHIIYBATH), 4 TAKOM HANDAMOK INBHJ-

KOCTI JaHOoro Tijaa.

10.1. HagegiTs cBOi NpHEIagH, KOMH MiJ Ai€0 IHIDOroO Tiia IMBHJ-
KiCTh AaHOTO Tijna:

a) abinbpmyerses;
6) aMeHINYETHLCH;
B) 3MiHIOE HATTPAMOK.

102




2. Baaemoaia Tin i cHOH

ExcnepuMeHTH CBIJJUATH, IO TLIA 3aBXAM JA1IOTh odHe Ha odHe, TOD-
TO [IiA OJHOTO Tijla HA APYTe € NpoABOM &3acmodii Tiu.

Hanpurknaj, konu Bx 6’eTe HOrow no M A4y, To Biguyeaere, 1o M’ 844
6’e Bac o HoO31.

Baaemogino Mis TinaMH ONHCVIOTE 34 JONOMOr0K MNOHATTHA CUA: Ka-
HMYTh, 0 KOMHE i3 IBOX Tiad, AKI B3AEMOJIIIOTH, i€ Ha JApPyTe TiJlo 3 NeEB-
HOK CHJIO.

Hanmpurnan, Ha manoeRy 10.4 cxemaTHu-
HO 300pakeni cunu F, i F,, oo Ai0Th MiK HO-
TOK TPaBIA 1 M’ A49eM HOijJ 9ac yaapy o M A4y:
cuna F, gie 3 60Ky cronm Ha M’'sA4, a cuaa F, gie

3 OOKy M'A4a Ha CTOIY.

KomxHy cuny XapakTepHM3VIOTh HUCAOSUM
aHavenHam (Mogyvaem) i nanpamiom, TodTO CH-
Ja € BeKTOPHOK BenMMuuHOW, ToMy cHIH, 8K i
BCi BEKTOPHI BeJMYHHH, NMO3HAYAKTE OYKBAMH Marx. 10.4
3l CTPLIKAMH HAJ HUMH.

Huxue mu poarnasemMo oduHuyi CHUIH,

KoxHY CHIY XapaKkTepH3VIOTh TOYKOK OpHKIaganHda canu. Ha pa-
CYHKaX CHJIH NN03HAYAKOTE CTPIJIKAMH: [IOYATOK CTPLIKH 30iraeThca 3 ToO-
YK0K OPpHKJIANAHHEA CHIH, HANPAMOK CTPLiIKH BKA3VE HAIIDAMOK CHJIH, A
JOBMMHA CTPIAKH NponopuiiiHa 10 MOAYAH CHIIH.

OcKiITbKH KOMKHA CHJIA € TPOABOM 83acModili MixK TinamMu, TO, ONHCY-
IuM cuan abo poar’A3yIOUM 3aaul, Vv AKX PO3rIAanTs CHIH, Heobxin-
HO BKA3YBATH:

* 3 DOKY AKOro TiNA Oie A cuia,

® HA AKEe TiJo Jie A cuJja.

By, ranesxo, nomiTuam, mo Ha Mmanoery 10.4 cunm F) i F, axi ni-

10TEL 3 OoKy cTonmu Ha M'A49 i 3 Goky M'Ada Ha cromy, pieni da modyrem i
RPpoMuAewH i 3a HanpAMKOM,

lle me BHOANKOBO: HOCBIiN CBiMUNTE, IO TiNa JaéXdu B3AEMOTIIOTE 13
CHIAMH, PIBHUMH 3a MOAYJIEM | NPOTHIIEHUMH 34 HANPAMKOM,

Jlo Toro s e mie oHA AYiKe BAXKJIHBA XAPAKTEPHCTHKA CHJIH, IIPO AKY
MH 3apas IOroBOPUMO: Ue (izuyna npupoda cuiu.

103



3. Cuan B mexanini

Mexaniuni ABHIA MOXKHA ONHCATH 3a dONOMO200 MpLox 6udie cHn:
CHAM NPpYMHOCMI, CUI mepma i cun MAMIHHA,

Y npomy maparpadi HA DpHEJIALAX CTHCJO PO3TIAHEMO KOMXHY 3 IIHX
cun. ¥ HACTYNIHUX naparpadax MH po3rfifHEeMO KOMHY 3 HUX JeTalbHile.

Cuau npy:ksoeri

" Tiponexemo ocia_ PG

IIroexuiTs OpycOK, M0 JEeXWHTH Ha CcTOJL
(man. 10.5). Ilig vac moImTOBXY Ballla pyKa THCHe
Ha OpycoK: 1A CHIA € OKpeMHMM BHOAAKOM CHIHN
npy:a#HocTi. IIpn nbomy Opycok Takom THCHe Ha
PYKY — Ile TeX CHJIA NPY3HOCTI.

Hafipa:knmuBima BIACTHBICTE CHJI NPYHKHOCTI
OOJATAE B TOMY, IO Ii CHJAH 3aBXIOH CYIPOBO- -
IKywTHCA AedopManico Tin, AKi BaaeMOAioTH, Mau.
TobTO 3MiHOK IX dopmn i/abo poamipis. OgHAK
ua gedopMania 4acTO HACTLILKH MAaJAa, 10 HENOMITHA A OKA — HAK, Ha-
OpHKJaM, ¥ PO3rJIgHYTOMY BHIIE eKCIepPUMeHTi: BH, HANIEBHO, He IIOMITH-
JH Hi gedopmanii Opycka, Hi deghopmauil Kucri.

Hrmo poararayTi npy:xuHy oboma pykamu, i JoBKHUHA 36iabwiumo-
cA, TOOTO Npy:XKHUHA moMiTHO AedopmyeTheda. [Ipn nsoMy Ha KOXKHY PYKY
3 DOKY IpYHHH i€ CHJA NPVHOCTL 1 Ha IpY:HHAY 3 DOKY KOMKHOI pYKH
TeX i€ cuaa npy:xaocTi (Mman. 10.6).

10.5

Man. 10.6

¥Yei vomupu cHIN ODPYKHOCTI B IBOMY eKCcIIepHMeHTi (Bl aioTs 3 Do-
Ky IPYXHUHH HA pYKH, 1 me aei aboky pyK HA Npy:KuUHY) pieHi 3a moay-
nem. Yomy # nobpe BHAHO TIABKH AehOpMAILII0 IPYAHUHAT
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[IpyxuEnE cneniadbHO BHTOTOBJIAKTE TAK, mob ix gedopmania Gyaa
NOMITHOK HABITE TOAl, KOJH CHJIA NPYVXHOCTI HE HAATO BEJIHKA — CAME 3
i€l METO0 NPYXHHAM YACTO HANAIOTH (popMH crHipani. 3aBAAKH i
ocofnMBOCTI NPYMHUHM BHKOPHCTOBYIOTE /ANA BHBYEHHA BJACTHBOCTEH
CHJI TPYAHOCTI.

10.2. HapeaiTs cBol npuKIagn Aii cHa OpY3KHOCTI, KOMH gedopManis
Tij, AK]I B3aeMOJIOTE:

a) maitsxe HenoMiTHa,

6) nobpe momiTHA.

Cuam tepra

____Ilponexemo nocin {7M)

Konu micna nomToBxy OpycoK KOB3AE mMo CTONY, HOro MIBHAKICTE
amenwyemsbea (man, 10.7).

an

Man. 10.7

Sl

*—'

Ocrineky mBHAKICTE TiNA 3MiHIOETHCH (B JaHOMY BHIOAAKY 3MEHIIY-
€ThCH), 3HAYNTE, HA Tino gie cuxa (abo cuau) 3 bory 1HIKX Tin. ¥ Hamo-
MY NpPHKJaAl SMeHIIeHHA INBENAKocT] Opycka BiOYBAaEThCcA BHACHIAOK il
HA HbOZO CUJAU MEPMA Ko83aHHa 3 DOKY cToMA.

3BHuAiiHO, CHJA TepTA KOB3aHHA TAKOMK Jlie Ha cTin 3 Goxky Opvcka,
AKHH Koezae, OpHak 11 BIJIME HA CTL 3aNMHINAETLCH HENOMITHHM Yepea
BEJIMKY MACY CTOJY, A TAKOM Yepes B3AEMOAII CTONY 3 mignoroi (depes
CHJY TepPTA CROK0, AKY MH PO3rJAAHEeMO JaJi).

10.3. HaBeniTs cBol npuKaany Aii ¢HJ TepTA KOB3AHHA.
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Cuan BeecBiTHboro taxinnsa, Baaemoaia tin Consaunol cuereMu

Cunn npy»KHOCTI i cHaIH TepTHA AIOTE 3a Oeanocepedibozo Konwmakmy
B3AEMOJII0YHX TLI.

Tperiit Tan cun, AKi BUBUAKOTE vV MexaHini, — cuawu taxiaaga. Cuan
TAMIHHA JiIOTH MK TinaMu, M0 MOXKYVTH nepebyBaTH Ha sidcmani ogHe
Bij ogHOrO.

] |

HArxmo BigovernTn M’A4, BiH mouHe nada-
mu. Meuaricers M gua abiavwyemsen iy vac
HOro majgiHHA, 8 3HAYHTH, HA HBOMO [i€ AKACH
cuna (man. 10.8). Illo ue 3a cuna i 3 oKy AKOro
Tina gie?

Ha m’sau pie Taxinga 3emni. Ila cuaa —
OKpPEMHI BHNIAJOK CHJIH BCECBITHROTO TAMKIHHA,
mo AiTeE MK Oyde-axumu Tinamu (oi cuam
HAZHBAKTE 2zpasimayiiinumMu CHUIAMH Bl rpe-
OLEKOTO CIOBA « gravitass, Mo o3HAYAE mazap).

Mix Gyvab-AKHMH IBOMA TijaM# AiOTH I'pa-
BiTAIIHI CHJIW NMPHTATAHHA, aJlé BOHH CTAOTh
NOMITHUMH TiNBKH TOAi, Koau xoua O ogue 3
TijJl, M0 B3AEMOJITH, MAE BEeJIHYE3HY MAcCy —
HANpHENAM, € naaxemok abGo 3ope.

10.4. 3 boxy M'Aua, Mo Najae HA 3eMJi0, Ji€ TAKA CAMA CHJA TH-
sinedA, Ak 1 3 Goxy Semni Ha M"gu. YoMy Boiue TaxKiEHA Ha M g4 moMi-
THHH, & Ha 3eMJII0 HenoMiTHHEAT!

Cunn TAMKIHEA AiI0Th HA BEIMUYEZHHUX BiICTAHAX: caMe Ii CHIM YTpH-
MVIOTE 3eMio Ta inmi niaasetn CoragHol cucreMu Ha opbiTi BaBkono Co-
HIlA, a Micanes Ha op0iti HaBrono 3emiui. o Gyno 6, AxOH 1l CHIH 3HHUK-
JA B OgHH (30BciM He uyaoBmil) MomenT? Micanes nmonerie 6m Big demui,
PVXAaW4YHCEL 34 iHepliew no npaMii i piBHOMIpHO — 8K KaMiHb, 100 BHJII-
Tae i3 mpami, i 3emaa Taxk camo noaerina 6 eig Cormna B Geaxpaiiniil npoc-
Tip. Ha Semni nanyeana 0 siuna Hi4, g0 Toro x Oeamicauna. Ha macra,
OBOTO HIKOJIH He CTAHEThCHA, A/I7Ke CHJIH TAMXKIHHA JIATHMYTE 3aBXIH!

! Bidnogids. Tomy mo maca 3emni nabarato nepesuuiye macy m'sgua.
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10.5. UYn npaBHIRHO, IO KOJH Tino nepefyBae B cTAHI COOKOID, 3HA-
4YHTh, HA HBOrO He AilTh iHmi Tina? HaeegiTs npukaaz, axkuil nigareep-
AAcye Bamy Bignoeigs.'*®

3 AKHMH CHJIAMH B3acMOTIIOTH Tijia ooHe 3 ogHHM T

Mu B:ke roBopuaH mnpo Te, o 3a OyAb-AKOL B3aeMojil aBox Tin Ge-
PVTh V4ACTEL JBi CHAH, 38 JONOMOIOK AKHX Tila JiOTh odHe Ha odHe. ¥
HABEJIEHUX BHINE NMPUKJAJAX BH, MOMJHEBEO, NOMITHIHM, IO Ii ABI CHIH
3aBKAN Malomb odHaxosy Qisuiny npupody.

10.6. HaseaiThs NpHKIaaAH JBOX TiN, 0 B3AEMOAIIOTE Yepea:
a) CHIM npy:HOCTI, 0) cuam TepTa, B) CHIH TAMKIHHA.

4. Ik 3amiEOETHECH IMBUIKICTE TiJIa, HA AKe i€ onaHa cuaa?

ITousemo 3 BHOAAKY, KOJN HA Tijgo gie TiALKM odua cuaa.

10.7. fIxka enna 3asxau gie ga tino 6ing 3emai??

BueunMo Ha Aocaifi pyx Tina, Ha AKe Jie TLILKH cHia TAXkigHa,'

Bissmemo M’'A4 fo pyE 1 BianycTamo Horo (man. 10.9).

Mu nobauumo, [0 BiH NOYHHAE PYXaTHCH 6MU3, A
MIBHAKICTE #Horo abinelnyeThcA. 3a3zHAYMMO, HI0 B
IEOMY BHOAJKY CHJIA TAMIHHA, M0 Jie Ha M'A4, TeX
HANPAMJIEHA 6H L.

eit gocaia nopoaxye npunyuieHHa, Mo KOJIH HA |
Tino Aie ofHA cHaa, MBHAKICTL Tina HANPAMJIEHA TaK
camo, fK 1 A CHJA, 1 IIBHAKICTE TLIa 30iablUYyeEMbCA.

SayeaxTe, OfJHAK, 110 MM JOCI poarjisaxanmn Juine
TOH BHIANOK, KOJH MOYATKOBA MBHAKICTH Tija Iopi-
BHIOE HYJIW. A AK pyXaTHMeThCH i aiew Tiel caMol
CHJH TiNlO, IO MAE MEBHY MOYATKOBY IIBHAKICTE?

Maaxn. 10.9

MMopada. PoarnaHbTe KHHMXKKY, M0 JEXKHTE HA cToAi, abo cTin, AkKHi cToiTe HA nia-
Joai.

Bidnoside. Tino moxe nepefypaTH B cnokol, AKINO cHAK, MO Ai0TL HA HLOTO, Jpisa-
HOBANYIOMb OHA OJHY.

Bidnosios. Cuna raxinns.

! Hxmo mesakicTs Tiia HeaHaAuHA, CHA00 ONOPY NOBITPH MOMHA JHEXTYBATH.
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Yu mae sHaueHHA HANPAMOK nouyaTrosol menakocti? [lob signosicTi Ha
IIi 3aMUTAHHA, NIPOBEAEMO HOBl eKCIepHMEeHTH.

Iposesemo aociz

Knnemo m'au ynus (puc. 10.10).

Mu nobaummo, mo micas KUJAHHA BiH [POJOBIKYE
PYXATHCA 6HU3, ¥ HAOPAMKY CHIH TAXKiHHEA. | mBrz-
KiCcTh HoTro Tex 30ibImyeThCA.

Lleit excnepuMenT, 3paeanocs 6, nigTeepaMxKye NpH-
OymieHHA Mpo Te, [0 HAaNpAMOK IMBHAKOCTI Tina a6iza-
EMbCcA 3 HANTPAMKOM CHJIH, IO Ji€ Ha TiNno, i MIBEAKICTE
Tija abinsmyersca.

OjpHak MM pPO3rAAHVIM NOKH JHIIe BUNALKH, HOAM  Maxn. 10.10
NOYaTKOBA IIBHAKICTE Tina abo mopiBHIOE HyIK0, abo
HaNpAMJIeHA TAK CAMO, #K i cuna, 1o jie Ha ne Ttino. Ipogoe:xumo Hami
EHCITEPUMEHTH, BHOPABIIN IHIIMH HANPAMOK NOYaTKOBOI HIBHAKOCTI.

IIpoeenemo nocain

Tenep miarknaemo M’ a4 yzopy (man. 10.11).

ITicna kuganHA BiH JeAKHIH YacC JeTHTL YZopy — MpH
OnsoMy Horo MBHAKICTE HANDAMIEHa NPOMULENHO IO
CHJIM THAXKIHHA, 10 gie Ha M A4! OgHak Tenep MWIBMAKICTE
M’ A9a He 300LIBIIYEThCA, & SMEHIIVETHCA.

Ileit mocnin nokaave, Mo INBHAKICTL Tija Moxe Oy-
TH HANIpAMJIEHA [IPOTHJIENHO CHJ, 1110 Aie Ha Tino.

3ayBakTe, J0Cci MH PO3rIAHYIH BHIAOKH, 38 AKHX
NOYATKOBA IMBHAKICTE TiNa HAnDpAMIeHa abo mak ca-
MO, AK CHJa, Mo aie Ha Tino, abo v Gir, npomunem Hui
710 HANIPAMKY CHJIH.

A AK pyXaTHMeThCH TiJ0, AKIIO HOro NOYATKOBA IIBHAKICTE HAIIpA-
MJIeHA nid KymoMm 00 HAIPAMKY CHIH?

IIpoeenemo pociain

Kunwre m'a4 nig kyroMm jo ropuszonTy (man, 10.12).

Man. 10.11
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Man. 10.12

Ilicna kuaaHHA BIiH PYXAEThCA M0 KpusoaiHilHil TpaekTopil. A ne

03HAYAE, [0 IMIHWEMbCA HANPAMOK MIBHIKOCTI.

ITigcyMyeMo BUCHOBKH 3 HAIIIUX EH{!HEPHMEHTiB:

* AKINO MOYATKOBA INBHAKICTE Tina dopienioe nyaw abo sficaemuea
3a HANPAMKOM 13 CHJ0K, 110 Jie HA TLNO, TO MBHAKICTEL Tina 30i-
JAbLLYEMBCA,

* AKINO NOYATKOBA IIBHJKICTh Tila HANPAMJIEHA NPOMUIEHHO 00
cuau, o gie Ha Tino, To MBHAKICTE Tia IMEHWYEMbCR;

* AKINO NOYATHKOBA MIBMAKICTH Tija HanpsamieHa nid xymom A0 cUIH,
IO Ji€ HA TiN0, TO IMIHIEMbCA HANPAMOK MIBHAKOCTI Tina (MOayis
MBHUAKOCT] TLNA TAKOM MOMEe 3MIHIOBATHCH ).

Y rypci ¢disprn 9 KJaacy MH TOYHIIIE BHM3HAYHMO, AK 3MiHIOETHCA

MBAAKICTE TiJIA BHACKIOK Mil HA HLOT'O CHJIH.

10.8. BaraTo XT0 NOMHMJIKOBO BBa¥KA€E, 110 HANPAMOK IIBHAKOCTI Tijia
sapxau 30iraeThcA 3 HAIPAMKOM CHJIH, IO Ai€ HA Tino. YuM noAcHATH
raky noMmuaxy?’

2. OmuaEHIA cHIn

Opuauna cunu B CI oTpuMana HASBY «HBIOTOH» HA YeCTh AHTJiliChk-
koro BueHoro Icaaka Herorora, 11 nosravamTs seauxow aitepow H. 3se-
PHITE VBary: Hasesn (isHYHHX BeJIHYHH, HAZBAHHNX HA YeCcTh VUCHHX, [IH-
MYyTh 3 MAA0L JITEPH, A IXHE MO3HAYEHHA MHIIYTh 3 BEAHKOL JiTEpH.

OsHaueHHA ONHHHIIL CHJIH <«HBIOTOH» OVIe mojaHe B Kypci ¢isHKH
9 kanacy.

' Bidnoside. [lia cuan #ga Tino nomitaima, koan tino, axe nepefyeae 8 cnoxol, noun-

HAE PYXATHCH Mig giewo cuan. ¥ TaKoMy BHNAAKY HANPAMOK IIBHAKOCTL Tina gificao
abiraeThes 3 HANPAMKOM CHIIH,
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MH:

BHil nmaker cory abo Monoka, BiH THCHYTHME HA

JIOJIOHIO 13 CHJIOK, 1o npubausHo gopisawe 10 H
(man. 10.13).

aopieaoe 100 H. Jliognra, maca AKOl CTAHOBWUTH

Cuna 1 H Hesnayna 3a «TOACBKHMH#» MipKa-
HANPHKJIAJ, AKI0 MOKJACTH B JIOJOHIO JiTpO-

Koxen 3 Bac MOMe JIETKO NPHKJIACTH CHAY, IO

50 kr, THcHe Ha mignory abo r'pyHT i3 cHJ0i0, IO Max. 10.13
nopieaoe 500 H.

¥ nmacrynaomy naparpadi BM JisHaeTecH, AK

BHMipHOIOTH CHJIH,

Tina zapxaH TilOTH OJHE HA 0JHOTO, TOOTO AiA OJHOTO TLIAa HA IpyTe
€ [IPOABOM 83aeModil Tin.

Baaemoin MiM TizaMM ONHCYVIOTE 34 JONOMOIOK TMOHATTA CUA: Ka-
JKYTh, [0 KOMKHE i3 JBOX TiJ, AKi B3AEMOJIIOTE, Ji€ HA JApyre Tiao 3
MEeBHOK CHJIO.

KoxHEY cHAY XapaKTepH3VIOTh YUCAO08UM IHA¥eHHAM (Momviaem) i
Hanpamxom, To6TO CHIA € BeKTOPHOIO BEITHYHHO0.

KoxHY cHIY XapaKTepH3VIOTE MOYKOW NPUKAAJAHHA Cual.
MexaniuHi ABMIA MOMKHA ONUCATH 34 JONOMOZ0K MPbOX Gudis cUI:
CHJI IPYAHOCTI, CHJI TEPTA 1 CHJ TAMKIHHA.

Ilig miero cuaM 3MiIHIETHCA INBHAKICTH Tina: 3a moayaeMm i/abo Ha-
OpAMKOM.

Omuannero cunu B CI € BpioTOH.

—

Jdomamnuii eKcnnepumMenT E@

10.9. IlocnocTepiraiiTe, AK 3MiHIOETHCA IMBHAKICTE TiMa mig giew immEx
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npAMOK. ONHINITE CHIH, AK] J1AMH HA 1@ TLI0 ¥V BAIIHX JocHaigax.



10.10.

10.11.

10.12.
10.14.

10.15.

10.16.
10.17.

10.18.

JIONATKOBI 3aNMTAHHSA TA 3aBIAHHA JES

IHouarkoeuit i cepennii pieni

HapenitTs cBoil npukIagn il KOXKHOIO 3 TPLOX BHJIB CHJ, AKI BH-
BUAKTE vV MexaHini.

IloscHiTe, M0 03HAYAE TBEPKEHHSA: «CHIA — [@ BeKTOpPHA BeJIH-
ynHa». HasegiTs npurnagn, mobd npolmocTpyBaTH CBOK BiINOBIAb.

Ara ognanna cunu 8 CI? HasegiTe npurnag cuom 30 H.

Hapepits npurnajgM, KOAHM HANPAMOK MIBMAKOCTI Tijna B aaHu#
MOMEHT:

a) adiraeThcA 3 HANPAMKOM CHJIH, 10 Ai€ HA TiNO;

6) npoTHIexXHUN 0 HANPAMKY CHJIH, 110 i€ HA TinO;

B) VTBOPIOE TIEBHHH KYT 3 HAIPAMKOM CHJIH.

JlocraTHill piBeHb

ki cuam miroTe Ha Bac sapa3? YU\ 3piBHOBAMKYIOTH IIi CHJIM OJHA
onay? 3pobiTh pHCYHOK, 10 MOACHIOE BAINY BLAMOBiIE.

3 AKOI0 CHJIOK JHIHHA, Maca AKol 50 Kr, npurarye demawn?

HagpeniTs cBol NpHKIagH, KOJH i i€ CHJIH OIPYAHOCTI:
a) 3d0LNBIyeThCA INBHAKICTE TijAa,

0) aMeHIIVETECH IUBUAKICTE Tina,

B) 3BMiHIDETBCA HAIPAMOK INBHAKOCTI Tija.

Bucokni piens

TpakTop piBHOMIpHO NPAMOJIHIHHO PyXaeThCcA 110 MOPH30HTAJE-
Hiil gopoal il TATHe caHH i3 ApoBamMu. 300pas3iTh Bei cuam, AKI mi-
I0Th Ha caHu. fxka disnuna npupoga uux cun? 3 Goky AKHUX Tin
BOHH Ai10ThH? Ki cHaM 3piBHOBAMXKYIOTH OJHA OXHY Y
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§ 11.CHJA NIPYKHOCTIL. PIBHO/IIMHA.

JOJABAHHSA CHJ

1. Cnra mpy»HOCTI.

2. 3axoH I'vka.

3. BumipoBauua cHIH.

4. Pipnopiiina. JlogapaHHA CHJIL.

1. Cuna npyxuocTi

Bu Bxe 3HaceTe, Mo cuau npymHocmi noe A3ami 3 degopmauyicio
minx, Tobro aMiHOW IXHIX poaMmipie i/abo ¢opmu. Oguak Taka aedopma-
nia He aapxau noMmiraa. PoarnaneMo npuraaj.

11.1. Pykoio poaTAryTh NPYXKHHY, AKA APYIHM KiHOeM NpHEpin-
JIeHa 0 MillHOTO cTpHxHA (Man. 11.1).

a) IlepeneciTs MaNMOHOK 10 30mHuTa i 306pasiTe HA HEOMY CHJHN NpY-
JKHOCTI, 1110 Ail0TE HA IPYKHHAY i HA pYKY.

6) dedopMoBana Juile Npy:RKAHA UM pyKa Tex aedopmorana?

B) YUm mie cua mpyKHOCTI: Ha CTPHIKEHD; 3 BOKY cTpHKHAT

r) Uu gedopmosanuii crpuxens?’ *

fussssnsncs -

Man. 11.1

Yomy BuHHEKAE cHJIa NIPYKRHOCTI?

Konm Tino aedopmMyerhea, BiicTaHl Mix Horo 4acTHHKAMH (aTOMAaMH
abo MoneKkyIaMH) SMIHIOIOTHLCA. ¥ PeayiabTATi SMIHIOIOTECA CHIH B3aEMO-
Al mixk wacruakamu. [le npuasoanuTs 10 noaeu cun npy:xHOeTi 3 BORY
nechopMoBaHOTO TiJA.

ITopada. Bpaxyiite, mio Tina s3aeMoaioTs i3 cuaamu, Akl piedi 3a mogyaem i nporu-
JemH] 38 HANPAMKOM.

Y Bidnoaide. 6) Pyra Tem aedopmonana, xoua ii gecdopmania memnm nomitua, mnis ge-
dopmania npyxuan, 8) Ha crpuxens fie cHaa npyxHocTi 3 GOKY NpyXHHH, A HA
Npy#HUHY Jie cuna npyxHocTi 3 boky crpusudA. r) Crpuxens aedopMyeTrses, Xoua
ftoro gedopMalisa NpakTHUHO HenoMiTHA.
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2. 3arkon I'vka

IMlo6 xiaskicHo BUBYUTH B3aeMO3B 430K MM cHI0I0 npyaHocTi i ge-
dopmaIlieio, MOCTABHMO €KCOEPHMEHT: SUMIDAEMO, AK 3MIHIOETHCA Ie-
dopmalia npy:RKUHY 31 30iNBIMEeHHAM CHJIM NPYKHOCTI.

" Tiponexemo nocain_ 42N |

ITiggickTe TArapenk A0 HNPYXHHE — HOPYHHUHA pPOIMAZHEMbCA
(mam. 11.2).
§é % ------------ -
) =1
;
F, ="
Man. 11.2 Man. 11.3 Maxn. 11.4

Axmo Tarapens, OigpinreHu# A0 MpY)XKHHEH, nepefyBae v coKol, cHIa
OpYKHOCTI, [0 i€ HA HhOro 3 DOKY PO3TATHYTOL NPYKHUHHM, 3PIBHOBAMKYE
CHITY THXIHHA: e 03HAYAE, IO i cHIH pisni 3a modynem (man. 11.3).

Iligsimywun oAHAKOBI TATApIi A0 JAfzKk0i TMPYHRHHEHA (Macow AKOI
MOMKHA IHEeXTYBATH, NOPIBHAHO 3 MACOK TArApIlirR), noMmivaemo, o mij
YAC MiABIIIYBAHHA YeproBoro TArapnd JOBXHHA NPVAHEH 30LMbIIVETLCA
Ha maky camy eeauvuny (man. 11.4).

IToanaunmo foBxHHEY HeJedopMOBaHOL NpY:HHUHEA [, a JOBXKHHY pO3-
TATHYTOI NPYXHHH mnNo3HAYHMO [. BudosxenHAM MPYXKHHH HAZHBAKTH
BenuuuEy x=[{-1,.

Ham pocnig cBifunTh: AKNIO MACOI cAMOI OPYXHHH MOMHA 3HEXTY-
BATH, TO

CHJIA ONPY3KHOCTI NPV HAN Nponopilifina 11 BHAOBMEeHHIO:

F=k.
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Lle cnigBigHOINEHHA HAZHBAKOTEL saxoHom I'yka Ha yecTh aHrAilCcEROTO
suenoro PoGepra I'vka.

KRoedinienT nponopuifinocti k 8 3akoni I'vka HazueawTs wopcmiic-
mio npy:xuHEH. BoHa 3anexuTs Big dopMu i poaMipy OpyEHHH, 8 TAKOMXK
Bij MaTepiany, 3 AK0Oro BOHA BUI'OTOBJIEHA.

|
| S,

11.2. BuxopucroByioun 3akoH I'vka, foBefiiTh, 1110 OAHHHIIEK XKOpC-

TrRocTi Cl & -I:I-
M

11.3. Ilpn poararyeasni npy:xuau iz cunow 10 H euporxenns
OpVHHH CTAHOBUTE 2 €M,

a) Axum Gyae BHAOBMEHHA Iiel MPVIKHHEHA, AKOIO 11 POSTATHVTH CH-
nomw 40 H?

6) Axy cuny caij OpHKJACTH, POSTATYIOUH 0 IPYXHHY, mob i1 Bu-
JoBKeHRs AopiBaoBano 0,5 cm?'

H
11.4. JHoperricrs npy:xuan crasoeuts 100 o

a) 3 AKOK CHJO0K CJiJl PO3TATHYTH HPYXHUHY, 100 1i BHAOBMEHHA
nopieHoBaNO 3 cM?
6) fixum OGyae BHIOBKEHHA NPYVIKHHEH, AKIO 11 pO3TATHYTH i3 cHI010

TH??

11.5. Koau 3 AedaKo0 CHJIOK PO3TATYIOTH NepIly Npy:xKuHy, il BHjO-
BIKEHHA CTAHOBHTE 4 CM, & KOJH 3 TAKOI CAMOK CHJIOK PO3TATVIOTE ApPV-
Iy Opy:HHY, il BHAOBM¥KEHHA CTAHOBHTEL B cMm. ¥V aAxol npy:xuEH Oinsma

xoperricrs? ¥V cxkinbku pasis?®

11.6. Hoperricrs nepmol npy:xuean B 3 paan Ginema, Hix apyrol.
Ina aeAxoro BHAOBXKEHHA Nepmol Npy:KHHH DOTpi6HO NpHKIACTH CHIY
12 H. Axy cuny HeodXigHO IPHKIACTH A0 APYIol OPYAHHEH, mob i1 BHIO-

| BAKeHHA CTaJ0 TAKHM, AK ¥ nepmoi npyxuan?’

I'padik zaaemHOCTI CHIH NPYARHOCTI BiJl BEWIOBKEeHHA NPYyEHHN

Ockinekn cuna npysxsocri F,, npAamMo nponopnifiHa BHAOBMEHHIO
npy:xuHu x, rpadikom sanemxuocri F(x) e eidpisox npamol, ofHuHE KiHens
AKOTro 30iraeThcA 3 NOYATKOM KOOPAHHAT.

Bidnogios,. a) 8 cm. §) 2,5 H.
Bidnosios, a) 3 H. 6) T cM.
Bidnoside. Ilepmoi; v 2 paan.
Bidnoaide. 4 H.
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11.7. Ha mamosry 11.5 sobpasxkeni rpa- F., H
dikn 3anexKHOCTL CHIIHM NpYHHOCTL B BUO-
BXKEHHSA JJId BOX NMPYKUH,

a) #opeTkicts axol npyxuEn (1 un 2)
Oinema?

6) ¥ cKiTBKM paziB HOPCTKIiCTH OAHIE]
npy:xuHl 6insma, Hix gpyroi?

B) YoMy mopiBHIOE XKOpPCTKiCcTE KoxHOL
NpYRHAHEA?

30

20

104

i
é ’ll X, CM

Maxn. 11.5

11.8. ITobyayiite HA ogHOMY KpecaeHHI (B oaHill cneremi koopausar)
rpacixm sanexuocrti F, (x) 114 IBOX NpYy:KHH, AKIO BiIoMO, IO 3XOpPCT-
KicTh mepmoi NpyAHHEA V 3 pasH MeHINA BiJ KOPCTROCTI Apyrol MpyiH-
HH. 3anummiTe Dopyd 3 pucyHKoM (rpadikaM#), oMy AOpiBHIOE KOpPCT-
KiCTh KOMHOL NPYHRHAHN,

11.9. IloSyxayiiTe Ha ogHOMY EpecieHHi (B ofnill cHeTeMi KoopAHHAT)
rpadirm sanexuocTi F_(Xx) AnA ABOX NPYKHH, AKIO BiIOMO, IO KOPCT-
kicTs nepmol npy:xuan Ha 200 H/m 6insma 3a sxopeTricTs Apyroi npy-
SKHHH, 3anuuriTe nopy4 3 pucyskoM (rpadikamu), YoMy AopiBHIOE 3ope-
TKICTE KOXKHOI OIpY#HHHA.

I[Ipyxua i HenpyxHEa nedopmanii

 Tiposesemo socain W]

Aximo npyxuHY 3jerka poaTArgyTH, a NoTiM BignyceTHTH, TO JA0B-
FHHA MPYAHHH cTaHe nouaTkoBow. [ledhopmanio, AKa sHAKAaE menaa mil
CHJIH, HAZHBAIOTE NPYMNHON.

Armo npymxHUHY PO3TATHYTH 3aHAJATO CHJLHO, 11 JOBXHHA Dyae Oiib-
0K 3a MOYATKOBY HicJf Toro, AK Npy:HHEY BignyeruntH. [ledopmaniio,
AKA 3AMHIIAETHCH MCAA TPUNHHEHHA Iil CHIH, HABHBAIOTE HENPYM HOK.

Yu Oyvae pedopManisa npyxHEOKW af0o HENPYAHOK, 3AJIEKHTE He JTHIIEe
Bijl BesiMuMHM jAedopmaltil, ane il Bijy mamepiaay, 3 AKOr0 BUrOTORJIEHe
tino. Hanpuknan, AKIIo anerka 3airEyTH cTaJeBHI ApiT, BiH BHIPAMIIA-
€ThCH, KOMM MU #oro BignyeruMo. A MigHuil ApiT v TOMY CAMOMY eKCIe-
PHMEHTI 3aJIHINHTLCA 3IrHYVTHM.

3ayeaxkTe, mo saxkon 'yxa cnpasedausuit auwe 0x8 npymHux de-

gropmaniu.
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J. Bumipopanua cHian

Harapaemo, mo sumipamu $ianyHy BeJIHUYHHY 03HAYAE BCTAHOBHTH,
V CKiNBKH pasiB BoHA Oinema (afo MeHIIA) 3a ONHMHHINKD Iicl BeMHYIHHH.
Tak, mob BumipAaTH cuay, HeoOXiJlHO BCTAHOBHTH, V CKINBKH pasie 1A
cuna 6inema (abo MeHIIa) BiJf 0fHOTO HLIOTOHA.

3pobuTH e MoKHA 3a Jonomorow szakony I'yka. Jlna usoro gocrar-
HBO 3HAHTH, ¥V CKLIBKH pasiB BHAOBKEeHHA NPYAKHHH IIiJ 9aC PO3TATY-
BAHHA Ha 3ajaaHy cuny Ginbiue (abo meniue), Himxk 11 BUAOBKEHHA Nijg Aiew
caan 1 H.

HAxmo mig npyAHUHOK PO3MICTHTH IIKAJY, NpOrpagyviloBaHy B HbLIO-
TOHAX, TO BHije JuHaMOMemp — TPHJIAA AnA BAMipwoBaHHA can., Ha
ManwHEY 11.6 aobpaxennil MKINEHAN JTHHAMOMETD.

|
1

Y | o} =T
|||l.||,!!m|1.!| |5;tl|mll_|..l!'| 1

Man. 11.6

11.10. Yomy mopiBHIOE KOPCTKICTh NPYKHHH IHHAMOMETpa, 300pa-
sKeHoro Ha MmamoaKy 11.7?' *

t e, ] TR m"""’l”ﬁ

Man. 11.7

11.11. Ilixanow camMmopobHOTO THHAMOMETpA € JiHiHKa 3 MidiMerpo-
BHMH NoJAinKaMH. SKa »KOpCTKiCTh IPYXHHEH THHAMOMETPAa, AKIIO IiHA
noaiskyu mxana npuaaay 0,1 H??

[Mopada. MoxHa BHRKOPHCTORYBATH, HANPHKJAAZ, Teé, U0 Nig yac poaTAryBaHHA iz
ciaoK 2 H BHAOBMeHHA NPYARHHNA CTAHOBHTE 5 CM.

?  Bidnosids. 40 H/ m.

i Bidnoaids. 100 H/m.
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11.12, Ilina noginkn mxanu guEaMomerpa craHoBHTs 0,1 H. ITix xi-
e cuau 4 H sujorKeHHA NpyKUHH cTaHOBUTE 8 Mmm. Yomy sopisHWOE
BijlcTAHE MiX cycifHiMH No3HAYKAME Ha MEKATi?’

Y macrtynriit naGopaTtopriilt poboTi 3anNpoONOHOBAHO AOCHIIZKYBATH
OpVH#HI BAACTHEBOCTI Tin.

Jlaboparopua pobora Nt 7

,1()1.'.'!i.'l)ii[*lll-”i Td JdCTOCYHBAHHA MPYAHHX BJAACTHBOCTEH TLI

Mema: sumipamu Npy¥HI BIACTHEOCTL pizHHUX Tin, mobGyayeaTH npy-
SHUHHI TepesH 1 BUMIPATH 38 1X JONOMOroK Macy IMpoloHOBAHOTO TiIA.

OfaadnanHa: MTATHE 3 MydTOK i JANKOKW, THHAMOMETp i3 3akpH-
TOH IKANOK, TArapii BifoMol macu, JiHIAKA, TijN0 HeBijoMol MacH,
MMAaTKH CTaJieBoro i MigHoro ApoTy.”

ITepebiz pobomu

1. ITopiBHAiiTe NPpYAKHI BIACTHROCTI 3ANIPONOHOBAHOIO BAM CTAJIEBOTO
i miguoro apory. Koporko onuinirts, aki sigmMinsocri en nomiTuan.

2. 3a JonmoMoOroK AHHAMOMETpPA 13 BAKPHTONR IMKAJOK 1 JiHIAKH BH-
MipaiiTe OPCTKICTE NPYXUHE,. 3alHNIITE pe3yJbTATH BHMipIOBAHE i 006-
YHCJIEeHb.

3. BukopucToByW4H Tino Bigomol macu i saxon I'vka, BigkaniGpyiite
MKANy Opy:XHHEAX Tepeais.

4. BumipaifTe Macy 3ampolOHOBAHOIO TLIA. SATHIIITE PE3VJIbLTATH BH-
MipHOBaHE 1 004YHC/IeHE.

2. 3pobiTk BHCHOBKHM 1 3anMIIITE IX.

4. Pisnomuua. Jdlonasanua cun

S3a3Buuail HA TiNO OJHOYACHO MiKOTH KiNbKa cuJi. BUHHKAE nUTaHHA:
9H MOMHA 3aMiHHTH 1X edunow cuno, AKa naBana 0 maxuil camuil pe-
ayiawrar?

EREIIEPEMEHTH OOoKA3VIOTR, IID B THX BHOATKAX, KOJIH TLIO0 MOMCHA
BEAXATH M&TEpiﬂﬂLHDHJ TOUKOHK, I& MOXEIHBO.

! Bidnosaids. 2 mmM.
?  Momua BHKOpHCTATH BaHTaXi, Maca sxux 100 r, kanopumerpuunnit nuaingp, rai-
wy abo Gonar.
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Cuny, nia Axol Ha TiNO Taka caMa, AK JliA KiNBKOX CHJ, HA3UBAIMb
pienodiitnow nux cuu,

SHaAXOo/KeHHA pIiBHOAINHOI KiNBKOX CHJ HA3HBAKTh JdodasaHHAM
OHX CHJI.

¥ neromy HaBUANBHOMY poli ofMemHMOCA NOJABAHHAM CHJI, HATIPA-
MJIEHMX V3J0BX OJHiel NpAMOI AJA BHOAAKIBE, KOJH TiI0 MO¥{HA BBAMKA-
TH MATEPIANBEHOK TOYKO.

IlocTapumo GpycoK HA TIAAKHI TOPH3OHTAJBHHH CTiN (V IBOMY BH-
MagKy TepTAM Mix OpYCKOM i MOBePXHEI CTOJY MOX(HA 3HeXTYBATH).

Tenep norargemo OpyCcOK NpaBopyd 3a AONOMOI0K OJAHOrO AHMHAMO-
MeTpa, a JiBopyd4 3a jonomoroo apyroro (mazn. 11.8), mob Gpycok sanu-
MIABCA B CTAHI CIIOKOIO.

4 H 4 H
v—:;::o a:::::—c

Man. 11.8

Mu mobaunmo, o ABi CHAN FpieHosax yoms OIHA OJHY, AKINO BOHH
npomuaeNHo Hanpamaeni i pieui za modyaem. ¥ TAKHX BHNAJKAX piB-
HOAliiHA OHX cHI (a0o IX cyMa) JOPIBHIOE HYJK0.

¥ HacTynHoMy excnepumesTi mu OyaeMo TArHyTH OpYCOK IpaBopyd
3a JIONOMOrOK OJHOrO JHHAMOMETpAa, a4 JiBOpYyY — 3a JONOMOrow JABOX
amHAMOMeTpiB (Man. 11.9), ane Tako:k Tax, mob Gpycok nepedyBae y
CTaHi CNOKOIO.

iy 1H
ur =
S ““"'-'
4 H
Man. 11.9

Ilpn nsomy aBi cunm, HAnpamMiaeHi JiBopyd, 3piIBHOBAMVIOTE OLHY
CHJIY, HANPAMJEHY NpaBopyd. SHAYNTL 11 da6i cuau, HanpamaeHi 8 odun
Oix, MOKYTE OYTH 3aMiHeH] 0dHi€wW CHI0KN — IX pisHodiliHoW,
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Cxema Hamoro gocnaiay sobpasesa Ha maaoHKY 11.10.

Man. 11.10
Ileit Ta moxi6Hi excoepEMeHTH CBIIYATE OIPO T, IO

piBHOIHA ABOX CHJI, HATPAMJEHHX OJHAKOBO, HANPAMJIEHA TAK CAMO,
AK 1 i cHIW, 4 MOAYIE piBHOAIHHOL NOPIBHIOE CYMI MOAVIIB ITHX CHJ.

¥ usomy npuxnani F,=F +F,,

Ham mocnin Taxos no3BoJfAe 3HAXOAHTH pPiBHOAINHY CHJ, HATPAM-

—

neHux npomuaexHo. Hanpurnan, cuna F, apiBHOBa)kKye piBHOZIHHY cHa

F, i F,, nanpamnennx y nporunexni Goxu. Mu 6aunmo, mo

piBHOAINHA IBOX OPOTHIEMHO HAIIPAMISHHAX CHJ HANPAMJIEHA TAK CAMO,
AK 1 DinbIna 3 HUX CHJI, & MOAVJE PiBHOALHHOI AOPIBHIOE PIZHUIL MOJAVIiB
finemol Ta MeHIIOL CHII.

V nwomy npuxnagi F,=F - F,.

11.13. Cuan, moayai axux gopiesoioTts 1 H ra 2 H, sanpamiesni ya-
JoB:x onaHiel mpamol. Ym mMoxke Moayab iX piBHOAIHHOI JOPiBHIOBATH: a)
mynw; 6) 1 H; 8) 2 H; r) 3 H?

11.14. Caan, moayii sxknx gopisawwoTts 3 H ta 2 H, sanpamaeni ya-
nos:x onHiel npAamMoi. YoMy Moe JOpiBHIOBATH MOAYAL IXHLOI piBHOAIN-
uoi? [poinwerpyiite crow BiANOBiAL pHCYHKAMHE.

Ipo mo mu gizaaaucs? (EHE

e Cuau npymunocmi nos azani 3 depopmayierwy min, robro amiHOW 1X-
HiX poamipis i/abo dopmmn.

e 3axoH 'vka. Cuna npy)XHOCTL NPVXKHHEH ODponopliiina 11 BEAOBKEH-
HI0: I = kx . KoedinienT nponopuiiiHocTi k B 3akoni I'vka HasuBawThs
HopecmKicmio NPYHAHHA,
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I'padirkom sanemuocTi cuam npy:xHoeTi Bif aedopmanii € Bigpisok
NpAMOl, OWH KiHelb AKOTO 30iracThcA 3 MOYATKOM KOODAHHAT.
Iedopmalriio, AKA SHUKAE MiCAA Ail CHAN, HAZHBAIOTE NPYNHOWO.
HedopMalio, AKa 3ATHINACTLCA MCHA NPHIHHEeHHA il cHIH, HASHBA-
HOTh HENPYNCHOW.

3aron I'vka cipageiIMBHH JHiNe QJIA NPYRHEHUX AedopMartiii.

CHnn BHMIPHOIOTE THHAMOMETPOM.

Cuny, AKA YHHHETE TAKY CAMy 10 HA TLIO, AK i KiNbKa CHJI, HASHBA-
WTE pignodiiiHOW THX CHIL.

Pienopiiina aBOX CcHJ, HANPAMIEHHUX OJHAKOBO, HANPHAMJIEHA TaK
caMo, AK 1 Il CHJIH, a8 MOAVJEL PiBHOJIHHOI JOpPiBHIOE CYMI MOIVJIB
OUX CHJ.

Pisnopiiina ABoX HepiBHHX 3a MOJAYJEeM CHJI, HANPAMJIEHUX ITPOTH-
JeXXHO, HAIPAMJIEHA TAK cCAMO, AK i OiabpIna 3 mMUX cHJI, 8 MOAYJIE pi-
BHOAIMHOI fopiBHIOE pidHHO] MogvaiB OlnkInol Ta MEHIIOL CHIIL.

L]

JomMamnii eKCIepMMeHT h@

11.15. BuroToBre AHHAMOMETP CAMOCTIHHO. JaMicTh TPYVAHHH MOMKHA
BHKOPHCTOBYBATH pe3MHKY. HK BaHTa)M BijOoMOI MACH MOM{HA BH-
KOPHCTATH, HANPHKJIAL, NaYKy MACHAa.

11.16. BuroTopneHHM JHHAMOMETPOM BHMIpAHTE BAry AKOTOCh Tina (ana
3pYYHOCTI BHMIipIOBAHE MOKHA NOKJIACTH e TiJIO B JIETKHH IoJie-
THJIEHOBHIT naker).

—

JonaTkoBi 3anMTaHHA Ta 3aBAAHHA @;ﬁ

[Mouarkosuit i cepeaHin piBHI

11.17. anuumite gopmyny sakoHy I'vka. IlaliTe osnauenHsa Beix ¢ianu-
HHX BEJIHYHH, AKI BXOAATE N0 miel hopmynn. CkaagiTes 3agady Ha
SHANO/MEHHA CHJIN MPYIKHOCTI, AKY pO3R H3VIOThH 34 JONOMOIOHD
saroHy 'vka. Poas’axits o sanauy. llasi nobepits camocTiiiHO.

11.18. IloTpibHo BHMIpPATH MOPCTKICTE npy:xuaEH. AKi BeauumEm AnaA
neoro HeoOxiguo suMipaTn? fAki pospaxyHkn ciaig apobutn? Ha-
BeJIiTh NPHKJAJ Pe3yJbTATIE BUMIpHOBAHE 1 pO3paxXyHKIE.



11.19.

11.20.

11.21.

Koam go aBox npy:HH OiABICHJIN OJHAKOBI TATapui, TO BH/IOB-
JKeHHHA [Nepinol Opy:XHHH BHABHIOCA VABIYI OLIBIIHM 3a BHIOB-
seHHA apyrol. MoperkicTe Akol npy:xuEr Oiaesma? ¥ cRiasKH
pasiB?’

Koxm go nepmol npyHHEH DiABIIIYBAIH TATAPENs, & IO APYTrol —
TpH TAKi cami TArapui, BHAOBMKEHHA NPYVXKHAH OVi0 0HAKOBHM. ¥
AKOI NpyxHAHEH 6inbma mopeTkicTs? ¥ cKinbKH pazis?

Illo Take pisHOAiiiHA cua? HasemiTs npuKIagN, v AKAX piBHOZIH-
HA ABOX CHJ, HAIpAMJEHHX V3J0BX ofHiel mpamoi, 3a Momayaem
aopieaoe: 0; 1 H; 3 H.

JocraTHiil piBeHb

11.22.

11.23.

11.24.

11.25.

Ilig wac poararyeasnda cunow 20 H BujoB:xeHHs Opy:HHHEHH cTa-

HOBHTE 5 cM. Ilig giew AKol cHAM BHAOBMKEHHA NPY:XHHH Oyae Ha
- 2

2 cM OiapIIEM?

Koan npyxuBy poataryiors canow 20 H, i1 BHAOBKeHHA CTAHO-

BHTE 4 cM.

a) YoMy JopiBHIOE MOPCTKICTE NPYKHHEAT

6) Axum Gye BHAOBKEHHA NPYXRHUHEN, AKIO 11 PO3TACHYTH CHIIOK
30 H?

B) ARy cuny caig NpHKIACTH, PO3TATVIOYH OpYEHHY, o1od 11 BH-
NOBJKEHHA CTANO HAa 3 cM MeHIIHM?

Ilig ywac migBlIYBAHHA BaHTAMKY [0 NEpIIO]l NPY:XHHM 11 BHIOB-
JKEeHHA CTAHOBHTE 7 MM, a WiJ Yac mMiABINIVBAHHA TAKOTO CAMOTO
BAHTAXKY JI0 APYrol NpyxHHM 11 BH/IOBXKEHHA CTAHOBHTH 21 MM,
HopeTricTs mepmol npyxaE — 140 H/Mm. Yomy gopiBHIOE 2KOp-
cTHicTs Apyroi npy:xuau? MacaMu npy:RHUH MOXHA 3HEXTYVBATH.

IMpyxuny poapizanu Hasmin.

a) #HopcTKicTh KOMHOL 3 OTPHMAHHAX NPYHUH OiibIIa YW MeHIIAa,
Hi¥ 3»opcTKicTs naHol npy:xuEHT

6) ¥ ckinekn pasis 6inbma un megma?’

ITopada. CropucrafiTecs THM, [0 Oif yac MigBlNyBAHHA OJHAKOBIX TAMAPLiB 3HA-

HEeHHA CHIM NPY¥XHOCTI npy#uH pingi.

IMopada, 3uafifiTe CNOYATKY BHAOBMEHHA NPYXHUHN B APDYTOMY BHIAAKY.
Ilopada. Bpaxyitre, mo nig uac posTAryBaHHA NPYXHHN BHAOBMEHHHA NOJOBHHH

npy:UEY B 2 pasH MeHIne, Hid BHA0BMEeHHA Beiel npysuHn.
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11.26.

11.27.

Ilig yac poararysaHHA npy:xuHA 13 caaow0 6 H Bugosxenna npy-
HUHH cTaHoBHTE 2 MMm. I[lobyaviite rpadixk sanemsOocTi CcHIH
NPYHHOCTI NPYHHUHK B 11 BHAORKEHHA.

Ha Ttino giloTs Tpu cunu, HanpaMIeHl yauoe:x ofHiel npamoi, a

MOV KOMKHOI cHIH gopisEe 2 H.

a) ¥V axoMy BHNAJAKY MOAVAL piBHogiliHol mux cua HalGinemmii?
Yomy BiH nopieHIOE?

6) ¥ AKoMY BHIAAKY MOAVJL piBHOAINHOI MHX cHJA HaliMeHImHii?
YHomy BiH fopiBHIOE?

Bucokui pisenn

11.28.

11.29.

11.30.

11.31.

11.32.
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V Bac e aei npyxuan. HoperricTs nepmol npy:xuen rigoma. fAx
BHMIPATH JKOPCTKICTE APYrol Npy»HHH, BHKOPHCTOBYIOYH JHINE
niiiky 3 noginkamu? KopoTko omumiTe nociaifgosHicTs Aiill i npn-
Knaj obuncnens. [JlobepiTs uncnogi 1ani caMocTiiHO.

Konn go npyxHuHH OiBicHan TArapenb, JOB¥XHWHA NPYXHHH CTa-
HOBHJIa 18 cM, a KoJH miiBicHAH TpH TaKi caMi TATapIi, IOBAKHHEA
npy:xuau craHosuaa 22 em. Yomy popisHwe foBxuHA Hegedop-
MOBAHOI IpY:RHAEATY

Ilig wac poararyBanHA npy:HHEHA i3 cuaow 40 H posmxmra npy-
JHUHH cTAHOBUTE 10 ¢M, a i wac poaTaryeaHH4 is cunow 60 H —
posxuHa npyHuEN — 12 em. [lobyayiTe rpadik sanexHOCTI CH-
JIH OPVAHOCTL OpVAHEA Bl 11 BHIOBXeHHA.

Ha Tino miroTs TpH cHIH, HATpAMIeH] V3H0B® ofHicl mpamoi. Ile-
pllla CHJIa HanpAMJeHa nisopyd i gopisseioe 6 H, a gpyra cuna na-
npAMIeHa npasopyd i mopisHioe 10 H. Yomy mopiBHIOE MOAVIB
TPETHOL CHJIH i KYAH BOHA HANPAMJIEHA, AKIIO0 i Qi€ TPLOX CHI
TiJIO PYXAETHECA piBHOMipHO npamMoairiidro? [IpoinwcTrpyiiTe cBoo
BiAMOBIAL PHCYHKOM.

Jo Tina mpHKIajeHi TpH CHJIH, HAIPAMJEHI B3I0B ONHiel mpdA-
Mol i pieHi 3a moayaem eignoeigao 2H, 4 H i 5 H. Yomy moxe
JOpiBHIOBATH MoOAyAbs piBHOAiMHOI mux cua? I[IpoinwoerpyiiTe
CBOX BIANOBIAL pHCYHKAMM,



§ 12.CHJA TAKIHHSA. BATA

1. Cana TAXIEHA.

2. Bara.

3. MopisEw0EMO BaAry Ta CHAY TAXIHHA,
4. Heparomiers.

1. Cana THRIHHA

Haramaemo, mo

CHUJY, 3 AKOK 3eMAA NPUTATYE Tino 6iaA cBoEl NOBEPXHI, HAZUBAKOTL CU-
A0 MAMWIHHA.

2,

Cuny tamineg npuitaaTo noauavatu F .

1

Cnna TAXKiHHA COpAMOBAHA JI0 IEHTPY 3eMJi, a OCKLTLbKH 3eMJadA 3a
(hopMOW HATAAVE KYJ0, TO 1 HANPAMOK CHJIM THAMKIHHA B MUTENIB 3eMii B
pisHHX MicoAX HeogHakoBwil. Hanpwwrnana, ana semnan, Akl mepebysa-
I0TE ¥V AlaMeTpaJibHO NPOTHISHHHX TOUYKAX 3€MHOI MOBepXHi, HAIPAMEH
CHJH TAMKIHEA npornae:xHi (Man. 12.1). Came HaNpAMOK CHJIH TAMXIHHA
MH HAZHWBAEMO HANPAMKOM «VHH3#, TOMY HANPDAMKH «BHH3» V KHTeJIB
Pi3HHX KOHTHHEHTIE BiIpi3HAKTHCAH.

Man. 12.1

Hocaigm ceiguaTh, M0 CHJIA TAMKIHHA, AKA i€ HA JaHe TiN0, nponop-
yiltna 7o MacH ULOTO Tina (MH BXKe pO3NOBigaNH, SK I BHKOPHCTOBYIOTE
ANA BUMipOBaHHA MacH Tina). ToMy ana MOOYAA CHIH TAMXKIHHA MOMCHA
3AMHCATH

F =gm,
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dHaueHHA KoedilieHTa NPONOPIIHHOCT] £ MOMXHA BU3HAYHMTH, BHMI-
PABINH CHJAY TAMIHHA, OI0 i€ HA Tino Bigomol Mmacu. BumipoBaHnusa no-
KazyioTre, mo g£=9,8 H/kr. Jlna cuopomenHs poapaxXyHKIB nig wac
po3B'A3YBAHHA 3a/1a4 3a3BH4al BEAXKalOTh, mio £ = 10 H/kr.

Toury NpHKIAJAHHSA BATH HASHBAIOTE YEHMPOM a2y Tina.

e R e

12.1. fIxa cuna TAxiEHES gie Ha mIKoAspa, Maca AKOro JOpPiBHIOE
50 xr?

Y mipy BigganeHHA Bij moBepxHi 3eMJi cHila TAMKIHHA, IO Ji€ HA Te
caMe Tijo, sMeHinyerbed, 1o aMiny cuan TAXKIHEA MOMXKHA irHOpYBATH,
AKOIO BiICTAHB 0 TNOBepXHiI JdeMJi 3HAYHO MeHIna Bijg pagivea demi.
Ane, nanpurnaj, Ha Bigeradi Big nopepxui 3emui, mo gopisHioe 1i paaiy-
CV, CHJIA TAMKIHHA B 4 pasy MeHINA, Hi’K Ha MoBepXHI 3emi.

12.2. M'Aa49 KHIa0Th BEPTHKAILHO Bropy.

a) Un smiHIOBATHMEThLCHA CHJIA TAMIHHA, 10 Ji€ HA M’ A4, O 9ac Ho-
ro pyxy?

6) Yu aminuThCcA cHa THKIHHSA, M0 Aie HA M'AY, KOAH BiH BOaje HA
aemn?

=

12.3. Ha croni nemxare cynineHi (6e3 nopomseENH) MigHA i cTanera
KYJAbKH ofHaxKoBoro pagivey. Ha saky a kyasok gie Ginbma enna Taxin-
Ha? ¥V ckinexku pasie 6insma?

Konm Tino cnupaeThcA HA NeAKY ONOpY, CHIA TAXKIHHA, IO i€ Ha
TiJIO, BpiBHOBAMYETHCA CHIION0, 110 JIi€ HA 11e TiNo 3 GoKY onopH.
Hanpurknan, sa manwoeKy 12.2 cxemaTHuHO 300pa-
eHl ARl cuam, 0o Ai0Te Ha A0AYKO, AKe JIEXKHUTL HA N

CTONi: HANpAMIeHA BHU3 cHaa Taximaa F i manpamie-

HA Bropy cHja mpyxkHocti N, Aka gie a 6oky crony. Cu-

ay N HasHBAKTE CUA0N HOPMAABHOL peaKyil, TOMY IO
BOHA HANPAMJEHA [NepHeHAUKYIAAPHO A0 NOBepXHI Tina
(v naHOMY BHOAJAKY — cToJa), 3 0Ky AKOro g cHja Jie, E

a NepneHINKVIApD Oie HA3HBAKTE HOPMAJLII. Man. 12.2

OCKLIBKH B IEOMY BHIIAAKY CHJA TAMIHHA 1 CHJIA HOPMAJILHOL peak-
il 3pi6HOBANYIOM b OIHA OJIHY, TO BOHH piBHI 3a Mmoaynem: N = F |

Ha MmamoBEKY cHJIH, INO Jil0Th Ha A0JVKO, 300pamed] NpHKIaJeHHMH
B O0HY TOYKY, TOMY 1110 MH pO3rngjaeMo AbNYKO AK MATEPiAJIEHY TOUYKY.
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2. Bara

~ Tponezemo ocaix I8N |

Tloxknagemo AGAVEO Ha apKVII KapTOHY, Kpal AKOro JeXaTh Ha KHH-
rax (man. 12.3).

P

Man. 12.3

[TomiTimMo, 1m0 ApKYIN KAPTOHY NMPOTHYEBCA, ToOTO AedhopMyBaBeA mia mi-
€10 HATpAMJIeHOI BHH3 CHJIH NpyKHOCTI 3 Gory abayka. lle — saza abnyka.

Baza miana — ue cuna, 3 AKOK TiNO THCHE HA FOPH30HTAJNBHY ONOpPY
abo poardArye BepTHRANLHHI mijpic yHacaijjok NpHTAraHHA [LOrO Tiaa
no 3emi.

Ha abnayko 3 G0KY apEyIIa KApTOHY Ji€ BKe 3HAHOMA BaM CHJIA HOp-
ManbHOL peakIlil, AKa Jpi6HOBAN YE CUAY TAMIHEA, 110 Aie HA ADAVKO.

Bary wacTo no3HA9a0Th CHMBOJIOM P,

IMig enaneoM Bary Tina onopa saBmjau aedopmyersed, ane usg aedo-
pPMAIliA He 3aBKAH moMiTHa oky. Hanpurnan, nedopmamnia croay mijg Ba-
row abnyka HenomiTHa, NpoTe APKYIN KApTOHY Mij BArow TOro CaMoro
AbmyKa momiTHO nmporHEyecA. /ledopManioo croay min sBarow AbayKa Ta-
KO MOMHA BUABUTH 34 JONOMOI'OK TOYHHX IIPHJIAJAIB.

Bara rina & cmani cnoxoo 3a MogyneM NOPIBHIOE CHJIL TAMIHHA, 10
nie Ha me Tino: P = mg.

OckinbKK Bara — [e cHja, 4 OAUHHUIA CHJIH — HBITOH, TO Bary BH-
Mipl0TE vV HelOTOHAX. Ilig uac posB’saayBaHHA 3aga4 i BHKOHAHHA Jabo-
paTopHHX pobiT KOpHCcHO naM ATAaTH, [0 YHCI0BE 3HAUYEHHA BAIM Tija B
HbIOTOHAX nNpuianaHo B 10 pazis Oinkme 3a sHAYEHHA MACH TOT0 CAMOTO
Tina B kinorpamax. Hanpurnan, sara kisorpamogol rupi cTAHOBUTE NIpH-
6mmaro 10 EROTOHIB.

Opnar v nobyTi Bary 4acTo «BUMipoTEs Kinorpamamu (Hexai i He-
KOPEKTHO 3 HAYVKOBOI TOYKH 30py). flKIOI0 BH «OpaBHJIBHO® HONPOCHTE
npojfiaBna npojar sBam Abayka, sara axkux 30 HBHOTOHIB, HABpPAJ 4YM BiH
BaC 3po3yMie.

125




12.4. Axa pama Bara B HpIOTOHAX 7

12.5. fAxa Bara (B HEIOTOHAX) TiNa, AKe BH Moriad 6 migaaTa?

3. llopisawemo Bary Ta CHIY TARIHHA

Bary i enay TAMRIHHA 9acTO NAYTAKTH a00 NOMHUJIKOBO BBAXAKTE Ti-
€10 camMoio cuaoio. [lopisraiivo ol crm.

Mo eninsrOro y Barn Yum Bipizaa0THCH Bara
TA CHJIM THXIHHAT TAa CHJIA TARIHHEAT

¢« Bara mina 6 cmawni | Bara i cuna TAMKIHHA MawTe pisny ¢i-

CNOKOKN JAOPIBHIOE CH- JUNHY NPHPOLY: CHUJIA THMXIHHA — IPOAR
Ji TAMIHHA, W0 i€ CHJI BCECBITHBOIO THXKIHHA, a Bara —
HA e Tino: P=gm. CHI NpYAHOCTIL.

¢ Bara i cmna Taskigug * Bara 1 cmna taxkinHa diomb Ha pisui
odHaK080 HAIpAMIe- misna: cHuaa TAXIHHEA Ale HA gaHe Tino, a
Hi — obmaei i cuam Bara — Ha onopy (abo niagic).
HANIpAMJIeH] BHHUA3, e Bara i cuna TAxKiHEA Oi0TE 3 BOKY pia-

HHX TiI: cHJIa TAXIHEAA Aie 3 Gory 3emuni,
a para — 3 DORy ga”Horo Tina.

¥y BugHO 3 TADNHIL, ¥V BAI'HM TA CHJIH THKIHHA MeHIIe CHLILHOTO, HIMN
BigMiHROCTEI.

12.6. Ileperecite manoHoK 12.4 no sommTa. [losrauTe KomxEY i3 30-
OpajkeHHX HA MATIHKY CHJ i HAITHINITE MOPYY 3 KOKHAM MATIOHKOM:

a) HASBY CHJIH;

6) dbisuuHEy IPHPOAY IHET CHIH;

B) A0 AKOrO TiNa NpHKNA/IeHA [IA CHIA;

r) 3 Dory AKOro Tina fie s cuna.

Man. 12.4
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i. HeparomicTts

-

BignyeruMo M'Au i poarasHeMo #Horo pyx

|
(man. 12.5).
[lig uac BinbHOro HAJIHHA BiH He THCHe HAa . . m
omopy 1 He PO3TATYE MiABic: TOMY miJg 4ac majiH- _
HA HOro Bara dopiéHIoe HYAI0. Man. 12.5

Cran, 3a AKo0ro Bara Tina JopiBHIOE HVJIK, HAZHBAIOTE He8dZoMicmio. |

Tino nepebyrae B HeBaroMocTi, AKNI0 HA HBOTO Jie miAbku cuaa
MANCIHHA.

12.7. YUm 6yae oijg uac nonsory nepebyeBaTH B HEBATOMOCTI Tino, Ake
KHHYJIH:

i) BHH3; 0) Bropy; B) i KVTOM 710 TOPH30OHTY?

Onopom noeitps suexryiire.' *

Koxken 3 Bac Moxke BHOpoOYBATH KOPOTKOYACHHH CTAH HEBATOMOCTI,
npocTo crpubayemn (man. 12.6). IIporarom Benoro «noJbLOTY# BH Nepe-
fveaTHMeTe B HEBATOMOCTI.

Man. 12.6 Man. 12.7

KocMmoHarTH nmepebyBalOThE ¥V TPHBAJIOMY CTAHI HEBATOMOCTI IiJ 4ac
KOCMIYHOTO NOJMLOTY 3 BAMKHEHHMHA ABUryHaMu (man. 12.7).

' Mopada. Bpaxyirre, 1110 OPpOTANOM VCLON NOALOTY HA KHHYTE TiNO Aie Tiasku cuaa T4-

HIHHA.
2 Bidnosids, Byae.
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IIpo mo mMmu gisHanHcs? E[E

Cuna mamiiHi — Ie CHJIa, 3 AKOW 3eMJIA NPHTATYE TiJI0, PO3TAIIO-
BaHe binA 11 moBepxHi.
Moayns cunau TaxiHEA 06UHCII0IOTE 3a hopMynow F, = gm .

Cuna TAXKIHHA 3MEeHIOVETECA B Mipy BillaneHHA BiJl noBepXHi demi.
Bina noeepxui 3emni g = 9,8 H/kr. Jlaa cupoulesssa saseuuaii Bea-
KAKTH, Mo g = 10 H/xr.

Baza miaa — me cuna, 3 AKOK TiNI0 THCHE HA FOPH30HTAJBHY ONOPY
abo po3TATYE BEPTHKANBHMI MifIBiC 3a PAXYHOK NPHTATAHHA IILOTO
Tina go 3emui.

Bara mina 8 cmani cnoxo 3a MOIOVJIEM JOPIBHIOE CHIL TAMIHEA, IO
mie Ha ue tino: P = mg.

Yucnope 3HAYEHHS Bar™ Tina B HeooToHax npubianano B 10 pasie Bi-
NbLIIe 38 3HAYEHHA MACH TOT'0 CAMOTO Tijla B KilorpaMax.

Bara i cuna TAXIHEA MAKOTh pisHy (GisuyHy NpUPOAY: CHUIA TAMXKIHHA —
Ile [IPOAR CHJ BCEeCBITHROIO THAMIHHA, 4 BAra — CHJI NPV HOCTI.

Bara i cuna TtamiEEA dioms Ha piani miaa: cHIA TAMXKIHHA i€ Ha
JiaHe Tino, a Bara — Ha onopy (abo miggsic).

JoMamHii eKcniepuMeHT a@

12.8. 3pobiTes mMI0M OTBip ¥ JHI IIACTHKOBOI IIAMKHR. 3akpHiiTe iforo

NaJLIeM, HANOBHITE IIAMKY BOJAOK i IMiTkHO saxkopKyiiTe. Bin-
NYCTiThE TaJenb: BoJa BHIHBATHMETHCA 3 oTBOpY B aHl. IligkmaEsTe
nnamyy sropy. lloacHiTe, YoMy BOJIA HEe BHJAMBAETHCH 3 NJAIIKH
OpOTAroM yckoro noasory. Ileit exkcnepumeHT caijffi NpoOBOAMTH
HaaBOpi.

JlogaTKoOBI 3aNTNTAHHA Ta 3aBJaAHHA

IMouarkoenii i cepexniit pisui

12.9. Yomy nopiBHIOE cHNla TAMIHHA, IO /i€ Ha Tino, Maca AKOro JAopi-

BHIOE Maci pamoro rina?

12.10. YUYn gie cuna TAXKIEHA HA TiNO, AKE:
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a) IABAE HA NOBEpPXHI BOJM;
6) ToHe y BOAi;
B) HiIKHHYJIH Bropy?



12.11. JIsi Kyni piBHMX pajiyciB BHIOTOBJEHlI 3 JBOX Pi3HHX PEY0OBHH.
Bubepite ni pedyoBuHEN camocTiiiHO 3 AOBIAKOBHX JaHUX 1 Nopis-
HaliTe aHAUEHHS CHAN TSXIHAA, M0 Ai10TE HA KYJi: HAa AKY 3 KVIb
mie finema cuya TAMXKIHEHEA 1 ¥V CKiIBKH pasiB 6iasma?

12.12. 3obpasiTh cXeMATHYHO KV Macol M, AKA JeHThL Ha CTOJ, i
CHJH, IO[0 Ai0OTE HA 0 Kyaw Ta 3 fory miel kynai. Iloamaure Bei
CHJIH i 3anHIITh 1X dopMynn.

12.13. Bara nepmioro yuaa Ha 100 H 6insma, wvix sara apyroro. Maca
AKOro yuHs bDineima i HackineKu?

MocTaTHiil piBenEs
12.14. f6nyKo BHCHTE Ha r'ijimi, DOTIM BiipHBAETHCA BiJ riIKH, IajJac HA

3eMJI0 i, BPEIITi, JeXUTh Ha 3eMai. Ik npr npoMy aMiHIOKOTHCA:
a) cuna TAMKiHEA, 1o gie Ha Abayro; 6) Bara abayka?

12.15. Yomy Bara Tina, Axke najgae, qopiBHKOE HYI10?

12.16. ¥ Baay, Mmaca axol craHoeaTs 500 r, Hamanmn 2 1 soan. Hrow crana
BATA BA3H 3 BOAOK?

12.17. Ko nopoxHIK NOCYAWHY HANOBHHIW N0 BiHIIA racoM, Bara no-
cyauHH 3binemunaca ga 160 H. Axnii 06’em nocyauan?

12.18. ¥ Bac e mignoroei parg, Akl MaoTh Mexi eumMipoepasaa 20 kr i
200 kr. dAx 3EaiiTH Macy HeBeJHKOTO JOMAIIHBOTO TMTeCcHKA 3a JIo-
MOMOTI'0K THX Tepesis?

Bucokuii pieens

12.19. Un amiHweThcA Bara Jgitaka mig gac noasory? Cpolo Biznosiak
obrpyvaTyiiTe. '

12.20. 3 axoro marepiany Moxe GVTH BHrOTOBJIEHHH Ky0 3 JOBKHHOIO
pebpa 10 cm, AKIIO Ha HBEOTO Aie cuaa TAXKIEHEA 8 H?

12.21. Onor’aanii Ky6HK 3 goBxHHOW pebpa 10 cM THCHe Ha cTin i3 cm-
now 51 H.
a) Un € neii kyOUK CYILTEEUM, YH MAE DOPOKHHHY?
6) Axmo mae nopoHUAY, TO AKHI 11 00'em?

12.22. Crirkn mopo:XHEACTOTO Ky0a 3 JoBKHAHOK pedpa 7 ¢M BHTOTOBIAIOTE-
eA 3 MigHMX nuacTiy sasroBmkn 1 em. Yomy jopisaioe Bara kyba?”

12.23. Ha guo nocyauuam, AoBepXxy 3anoBHeHO] BOAOD, AKVDPATHO IOMIC-
THJIH CTAJMEeBY ILIACTHHY, Bara axol 3,9 kr. Ha crinskn abinsmn-
JIACA BATA NOCYIHHH 3 yMicToM?

! Iopada. Jlitak cnosusae NATHEO.

*  Bidnoaide. 19,4 H.
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§ 13.TEPTA

1. Cinna Teprs KOB3aHHA.

2. Cuna TepTs CIIOKOO.

3. Cuna TepTa KOYeHHA,

4. 3HaUeHHA CHJ TepTA B NpHpoAi i Texnini.

1. Cuna Tepra KOB3aHHSA

Mu B:Ke NpPOBOAHIM EKCHEPHMEHT, V AKOMY IOTOBXanu Opycok, 1o
NexHuTh Ha croJi. Ilicia momTosxy GpycoK KoB3a€ 1Mo cTOaY, i iloro msH-
AKiCTh 3MEeHIIVETHLCA A0 NoBHOI aynueakn. [IppunHoo sMeHIIeHHA IBH-
KocTi 6pycKa € cHJia TepTA KOB3aHHA, IO i€ Ha 6pycok 3 60KY cTOaY.

Cunn Tepra KOB3AHHA 34BN BHHHKAKTL MiX TinaMu, AKi CTHKa-
OThCA, KOJH BOHH PYXAKTHLCA OJJHE BiIHOCHO OJJHOTO.

IIlo 3yMOBAIO€ CHJIH TEPTA KOB3AHHAT
Ha nopepxHAX TBepAHMX TiJ 3ABM/JAH € HeaHauHi HepieHocTi. Komm mi
TLIA PYXAKTLCA OJHEe BITHOCHO OJHOI'0, HePIBHOCTL OJHOI0 T4 YiNJIAI0TE-
cA 3a HepiBHOCTI iHmmoro. CxemaTnyHO ne sobpaxeHo Ha ManwHKY 13.1,

Man. 13.1

Cuny TepTA KOB3AaHHA MOMKHA 3MEHIIHTH, NOJipyIOYH NOBEPXHi. Ane
npH NLOMY He BAPTO NepecTApATHCA: AKINO NMOBepXHI 3aHAATO TIAlKi,
CHJIA TEPTA KOB3AHHA MOKe 30iMBIIHTHCA Yepes il MIKMONeKyIAPHHX
CHJI IPATATaHHEA MiX MOJEeKVIAMH TL1, 0 AO0THKAKTHLCH.

Bix woro 3ajiexHTE CHAA TePTA KOB3IAHHA?

3a JonmoMoro AHHAMOMeTpa GyIeMo TATHVTH OpVCOK V3J0BXK CTONY
Tak, mob meuaAKicTs Opycka Gyaa cranomw (man. 13.2).
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Man. 13.2

Mu Bxe 3HaeMo, 110 B [ILOMY BHNAJAKY piBHOAlINHA cHJ, NpHKJIaje-
HHX 10 OpycKa, JOpiBHIOE HY.IIIO.

Tomy cuna HOpMansHOl peakilii 3 OOKY cTOJY, HANPAMJIEHA Bropy,
3piBHOBAJKYE CHIY TAMIHHA, A TOPH3OHTAJILHO COIPAMOBAHA CHJA TIPYK-
HOCTi, o jiie HA Gpycok 3 DOKY NpPYXHHH JHHAMOMETpA, 3PIBHOBAMKYVE
CHJIV TepTA KOB3aHH#A, IO Ji€ Ha Opycok 3 boky crony. lle osmagae, mpo
JIHHAMOMETD MOKA3VE, YOMY JIOPIBHIOE MOJY/L CHJIH TEPTH KOB3AHHA.

3anumemo 3HAYEHHA CHIH TepTA KOB3AHHHA 1 OOBTOPHMO eKCIIepH-
MEeHT, NOCTABMBINN Ha Opycok Takuil camuii 6pycok (man. 13.3).

Man. 13.3

IIpn nromy cuia HOpManbHOI peaknil sdinemuaaca y 2 pasm nopis-
HAHO 3 NepIIHM eKcInepHMeHTOM. | cuia Teprda KOB3aHHA, AK MOKA3AB
AMHAMOMETD, Tex sbiabwiunaca y 2 pasu.

lle mosponae eucyHymu zinomesy Opo Te, MO MOJYAb CUIU MepMA
KOB83AHHA NPAMO nponopuiitHuil modyaw cuiu HopMaabHol peakyil.

ExcnepuvMerTn 3 0inbmon KiabKicTHo OpyCKIB MATBEPAKYVIOTE IE

NpHOVINeHHA.
OTxe, MOKHA HATTHCATH

Fo =N,
KoedinienT nponopuifiHOCTI ¢ HA3HBAKOTE KoegiuicHmom mepma.

KoedimieHTH TeprAa MiX pi3HHMH MOBEPXHAMH BH3HAYAKThH €KCIe-
PHMEHTANLHO. ¥ AOBIIKOBHX JAHHUX HABeleHI 3aHaYeHHA KoedinoicHTis
TEPTA ANA JeK1JIbKOX THIIE NOBEPXOHB.
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ExcnepuMeATH CBigYaThH, 10 CHJA TEPTA KOB3AHHA NMPaAKTHYHO He
3ANeXHTE Big muonii 3iTKHeHHA Tin i Ix BigsocHOI mBHAKocTi. Tomy,
POo3BR’A3YVIOUN IIKIILHI 3aj1adi, BRAMKAKTE, 1[0 CHJA TEPTH KOB3AHHA 3a-
JIeXHTE JHIIE BijJl CHJIH HOPMAJBHOL peaKiril 1 KoedigienTa TeprA.

13.1. Yuens, Maca axoro Jopisamwe 50 kr, mij yac ypoky GiakyabTy-
pPH piBHOMIpPHO KOB3a€ 10 KAHATY BHHS.

a) Axi cuan girors Ha yuaa? Yn spiBHOBa:KYIOTE BOHH OjiHA 0JHY 7

6) fixa cuna TepTa KoB3aHHA Aic Ha yura?’

13.2. Yomy opMyny, AKA NOB'ARYE CHJIY TEPTA KOB3AHHA i3 CHIOID
HOpMAaJbLHOI peakilii, He MOKHa 3anucaTH y BeKTopHi# dpopmi?* *

13.3. Ha manwoary 13.4 HaBegeni rpadhikn 3aneXHOCTI CHIH TEpPTA
KOB3aHHA Bijl CHJIM HOpMANbHOI peakiii aAnsa ABoxX pisaux Opyckis, o
HOB2aKOTH 110 CTOMY.

a) [Ina axoro Opycka KoedinieHT TepTA Mix HHM i crosom Giasmmil i
B CKinbKH pasin?

0) YoMy gopiBHIOE KoedIiieHT TepTA ANA KOKHOrO 3 Dpyckin?

Free H

Beranosienns sajiemuaocTi MIZ CHI0K TEPTH KOBIaAHHA | CHIIOH
TAAKIHEA mi Yac pyxy Tilla mo ropH30HTAALHINE norepxHi.
BumipoBanna koedinicnTa TepTA KOB3AHHA

Mema: BumipaTi KoediloieHT TepTaA KOB3AHHA JepeBa o0 nepeBo.
O6aradnanna: depes’anuil Opycok, nepee’saHa jomka aGo ninifika, Ha-
bip TArapiie, maca AKUX gopieawe 100 r, THEAMOMETD, Tpo30opa JiHIAKA.

' IMMopada. CropuctaiiTecs THM, 110 VUeHL pYXacTLed npaMoainiiino pissomipuo.

Bidnopsaide, a) Cuna TaxiHEA | CHAA TEPTA KOBZAHHA. 3pisHoBaXYIOTE. §) H00 H.
Bidnogids. ToMy mo HAnDpAMKYN OUX cHA pissi: ui cunn copamMosani nepnendurkyia-
pHO OfHAa 10 oo,
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ITepetGiz poGomu

1. BumipsaiiTe pary Opycka i 2anuiiTe peayJsTar.

2. BumipsaiiTe cuny TepTA KOB3aHHA mij uac pyxy Gpycka mo gomuni.
3anuuiTe peayabTAT BUMipHOBAHHA.

3. IlosTopiTh Aocaign, mokaasinn Ha Opycok 2 i 3 Tarapii (mo 100 r).
J 1A KOMHONO eKCHIEPHMEHTY 3ANHCYHTE, YOMY JOPiBHIOE CHJIA HOPMAJh-
HOI peakKIril 1 cHJIa TepTA KOB3AHHA.

4. HakpecairTs cHcTeMyY KOOPAHMHAT (Bick abcuue — cHIa HOPMANLHOL
peaxnii, Bick OpJAHHAT — CHJIA TEPTH KOB3aHHA) Ta No3HauYTe B Hi#l oTpH-
MAHI eKCIepUMeHTANBH] TOUKH.

9. AAKmo B BUMipAIH TOYHO, TOYKH, AKI BH nobyayeanu, OVAVTE po-
aTamoBaHl moOau3y mpAMOl, 110 NPOXOAHTE Yeped MOYaTOK KOOPAHHAT,
OCKLNBKHN CHJIA TepTdA NpAMO NpOoNOpIiiHA 10 CHIH HOPpMAJNLHOL peakIrii.
IIpoeegiTe 0 NpAMY, BHKOPHCTOBVIOUH Npo3opy AiHiliky,

6. BUKOpHCTOBYIOUM NpPOBEAEHY JiHiO, 3HANHAITL BiAHOIIEHHA CHIH
TEPTA A0 CHJAM HOPMAJLHOI peakiii — i@ 3HAYEHHA BUMIpAHOIO BAMM
KoedimieHTa TEPTA KOB3AHHA. 3ANHIIITE Il 3HAYEHHA.

7. 3pobiThk BUCHOBKH i 3anmumiTs ix.

2. Cuia rTepra ¢nokow

" Hposesemo ocain N |

CopobyiiTe 3pymmeETH mady: AI8 OBOTO JOBe-
IeThCHd NPHKJACTH 3HAYHY cuay (man. 13.5).

IMokn npUKIageHa BAMH CHJIA NOPIBHAHO He3HAa-
yHa, mada sanumaeTbeA Ha micni. fAra x cuna Tax
TOYHO 3PiBHOBAYKYE BAITY CHIY?

Ile cunra mepma cnokow.

Bona BMHHKAae, KOJMH ABa Tina, AKi JOTHKAIOTL-
CH, HAMArawThCA 3PYVUIMTH OJHE BiIHOCHO OJHOTO.
[IppunHa BHHHKHEHHA CHJH TEpPTA CIOKOKI TA caMa,
o i CHIH TepTA KOB3AHHA — 3avellIeHHA HepiBHOC-
Teil Ha NOBepXHAX Tija.

Arugo sbinsiunTH cuay, NpUKIAAEHY A0 madn,
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BOHA nMouHe pyxaTucid. lle cBiqunTs Ipo Te, 110 B KOKHOMY KOHKPETHOMY
BHIIALKY ICHVE JeAKA MAKCUMAAbHA CUAA MEPMA CNOKOK.

Hocxiag mokaave, M0 MAKCHMAJNLHA CHJIA TEpPTA CIOKOK TPOXH Oiib-
A 34 CHAY TepTdA KoB3zaHHA. OgHaAK @i 4ac po3B'A3VBAHHA IMKINEHHX
3aBflaHe JUJIA CHOPOIIEeHHA BBAMKAIOTHL, IN0 MAKCUMAIbHA CHIIA Mepms
CROKOK COPIGHIDE CUNI MEPMA KOBIAHHA.

13.4. Jlo bpycka, AKHI JeXHTL HA CTOJI, OIPAKIANAIOTE TOPH30OHTA-
JIbHO Hanpamaery cuay. Maca 6pycka popisaioe 500 r, koedinienT repra
Mix OpyckoMm i crostom gopieHoe 0,4, YUn apymute Opycok 3 micna i go-
MY JN0piBHIOE PIiBHOAINHA NMpHEJAAeHHX A0 Opycka cHJ, AKINO MOAVIL
TrOpH30OHTANLHO HAPAMJIEHOI CHIH cTaHoBHTE: a) 1 H; 6) 5 H?' *

Yu moxe cuia TepTa CHNOKOW 3010bIIYBATH WMBH/IKICTE Tina?

Moske agaTHcA JHBHHUM 1 HABITH HEIIMOBIpHHMM, 1110 CAME CHJIA TEpPTH
CHOOKOI0 po3zatae apToMo0Lnl, HABITE TOHOYHI!

Piu y TiMm, mo TArose Kojleco aBToM0DOinA (AKe NPHBOAATE YV pPVX
ABUTYHOM) sidwmosxyembca Bil JOpOTH 3a JOIOMOIOH cUJAU mepms
CNOKOK: [IPO e CRIUATL, HANPUKIAM, vimKki caign Bijg MOKPpUX ABTOMO-
bineHuX muH Ha achanwri. Cnpaeal, AKOKM HAMHMIKYA TOYKA KoJleca He
nepebyBana B cTaHI CNOKOK BiJHOCHO AOPOTH, CHiAW mHH Oyam 6 pos-
MHTHMH.

Came TOMY MAIIMHA He MOXe pPO3irHATHCHA HA CHAH3LKOMY JsOAV: Ii
rojeca OYKCVIOTE Ha Kpuai — obepraloThed, ajle KOB3aKTh.

Ilix wac xoasbn MOAWHY TEX po3raHAEe cHiaa TepTAa cnoxow. Haopn-
KJaJl, KOJIH BH pobHTe KPOK 3i CTAHY CIOKOI0, BH HADHpacTe INBHAKOCTI,
gidwmoaxywyuce Big aoporu. Ilpn nromy
MiX MiA0IIBOIO i JOpPOrow jie cuna TepTH
CIOOKOK: HA e BKAa3ye YiTHKHI caig mi-
MOINBH (AKINO BOHA 3alTHIac cnigm). 3a
AOMOMOT0K CHJ TepTA CHOKOK BH Bixm- Fiep.ca1
TOBXVETE AOPOry Ha3aj, a BOHA IITOBXAE Man. 13.6
Bac eneped (man. 13.6).

Fﬁp. en.

! IMepada. llopisaaiite npuKkiageny CHAY 3 MAKCHMAILHOK CHA0K TEPTH CHOKOID.
?  Bidnoaids. a) He apymurs; 0. 6) 3pymnrs; 3 H.
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3. Cuna repra KoueHHH

TarayTu BaHTaX@ 3HAYHO BasK4e, Hi¥K KOTHTH Bi30K 3
TAKHM caMHM BaHTaxmeM (Man. 13.7).

Piu y TiMm, mo Mix KonecaMu Bi3ka, AKI KpyTATECA,
1 Joporow AilOTh CUAU MEPMA KOYEeHHA, aJKe HHMKHA
TOUYKA KoJeca nepefysae 8 cnokol BiffHOCHO jJoporu. A
CHJIM TEPTA KOYEeHHA 3a3BHYAH 3HAYHO MEHII, HiXK CHIH
TepTA KoB3aaHAa. CaMe B 3HAYHOMY 3MeHIIEHH] CHJIH Te-
PTHA i MOJIATAE MepeBara KoJjeca, reHialbHMH BHHAXITHUEK
AKOro TAK i 3a1THNIUEBCA HeBIAOMHM, Maun. 13.7

Ilixapo, mo B AeAKWX APeBHIX NHBiJizamiaX (HampHKJaja, V cTapoja-
BHIX erHOTHH i JoKonyMOoBHX B AMepHIll) KOJIecO He BHKOPHCTOBYBAJIH
B nobyTi, X0Ua ApXe0JIOTH 3HANILIM AUTAY] irpamkn v dopmi Biakig!

OcrinbsKH cHNa TepTA KOYeHHSA MEHINA, Hid CHJA TepTd KOB3AHHA,
TO A1 3MEHIIeHHA CHJIHM TEPTA B PiSHMX MeXaHI3Max HAMATaKwTbLCA 3a-
MIiHHTH TepTd KOB3aHHA TeprTAM KoueHHA., Hanpuknan, 3 miew MeTomo
BUKOPHUCTOBYIOTE nidwunnuku (man, 13.8).

Man. 13.8 Man. 13.9

4, SHAYEHHA CHJ TepPTA B NPHPOIl 1 TeXHII]

Poae cHn TepTrdA B NOBCAKIAEHHOMY KHTTL, IPHPOAL 1 TEXHINI BAKKO
NepeoiiHuTH,

Hanmpuknan, axkbm He Oya0 CcHIH TepTA, HEMOKIABO Ovao O
348’ A34TH JKOJIeH BY30J1: a]13e BY3JH TPUMAKTLCH JIMINE 34 PAXYHOK CH-
JIH TEPTA CIIOKOID.

Mebni Ta it unMano iHmMMUX npeaMmerie He TpuManuces 6 Ha cBoix Mmic-
nax. Mu (Tak camMo, AK i TBAPHHK) He 3MOrJIH O pyXaTHCA: BH B3Ke 3HAE-
Te, AKY poJb Biflirpae cuna Teprd B Xoaebl. Mamuuayu we mornm 6 iaguty,
1 HABITHE KOHI He MOTJIM TATHYTH BO3H: ajJKe KOHI BiIITOBXVIOTHRCA Bij
AOPOrH KOIMHTAMH 34 JOIOMOr0K CHJ TEPTH CIOKOI.
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Jna Geznexu pyxy 36iabmy0TsE KoedillieHT TEPTA MiX KOJIECAMH AB-
TomMobing i moporow. 1A nEOro MIMHH BHTOTOBJASIOTH 31 coemiaJsHHX
COPTIB I'YMH i HAJaOTHF NOKpAMKaM ocobansol popmu (Man. 13.9), a go-
POMHE NOKPHTTA — 13 IepmIagux Marepianie — acansTy i Getony.

¥ Texnini uacTo BHHHKae HeoOXinHiCTE sMeHwWUMU cHIH TepTd. [Ina
OBOTO CHJY TEPTA KOB3AHHA 3MIHIOIOThH CHJIOK TEPTA KOUeHHA.

Cuna onopy nijg uac pyxy B pigusHu un rasi sasemuail sabaraTo mes-
IIa Bij CHIH TepTA KOB3aHHA MiM CYXHMH HNoBepxHAMH. ToMy ana ame-
HIIEHHA CHJIH TEPTA BUKOPHCTOBYIOTE MACTHJI0: BOHO 3ANOBHIOE MPOCTip
Mi NOBEepXHAMH, i TOMY IXH]I HepiBHOCT] He HiNMHIOTECH 0JJHA 34 OJHY.

» ==
IIpo mo mu xizpanauce?

Moayas cHaH TepTa KopaaHHa F_ = uN, ge p — koegiyicum mep-
m#A, N — Moayns cHIIH HOPpMAJBHOL peakiil.

Cuna TepTA COOKOW BHHHKAE, KOJH Tina, AKi JOTHKAIOTLCA, HAMA-
ralThHCA 3PYIINTH OJHE BiIHOCHO OJHOTO.

MakcHMANEHA CHJIA TEPTA CHOKOK TPOXH Ginkma 3a cHNy TepTA KOB-
saaHA. OpHAK Wi yac po3B A3YBAHHA MIKINBHUX 3aBAAHB JJHA CIpO-
IeHHSA BBAMKAKTH, 0 MAKCUMAIbHA CHIIA Mepma cnoxkow dopieHioe
cuai mepma Ko83aHHA.

Cuna reprs KoueHHs 3a3pHuail 3HAYHO MeHINA BiJ CHIAM TepTsd KOB-
3aHHA, TOMY JJA 3MEeHIIEeHHA TePTA CHJV TePTA KOB3aAHHA 3AMIiHIOIOTH
CHJIOK TepTH KOUeHHHA.

Jomamuin eKcnnepuMeHT &@

13.5. 8a monmomorox BHTOTOBJEHOTO BAMH JHHAMOMETpAa NOpiBHAHTE
CHJIM TEPTH KOB3AHHA I KOUEHHHA Nij 4ac pyxy irpamkoBoro agTo-
Mobina (moMipkyiiTe, AK MOMKHAa 3abIOKyBATH KoJeca, mo0 BOHH
HE KpyTHJaIHcA). FKoro BHCHOBKY MOHA JiHTH 3 Bamoro gocaigy?

a—

JlogaTKoBi 3aNMHTAHHA Ta 3aBJaHHA @,\;}

IMouarkoeuil i cepeaniil piexi

13.6. SBamumirte dopmyay, 3a AK0K0 O0UYHCIKIOTHE CHJAY TEPTA KOB3AHHA.
HaapiTe KoMHY QisHuHy BeIHUHHY, [0 BXOJUTE [0 11iel hopMyin.
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13.7.

13.8.

13.9.

CrHeno onumiTe, AK MOXKHA 30LIBIIATH a00 3MEHINHTH CHJIY Tep-
TH KOB3AHHA.

flky ropHzoHTANBHY CHJY CJiJl OPHKJACTH M0 madH, Maca AKOI
aopieEwe 80 Kr, mobd spymmTH 11 3 Micua? KoedinieaT Tepra mMmix
madpoo 1 nignorow aopieaoe 0,3, IopisaaiTe nw cuny 3i CBOEW
BAT'OIO.

Homy mig gyac omeNegHIll BaXKKO NPHCKOPIOBATHCA 1 CHIOBLALHIOBA-
THCA (raTbMyBaTH)?

JocrarHiit pisens

13.10.

13.11.

13.12.

fArmo #a 6pycor, Maca axoro jgopisHwoe 2,5 kr, aie cuna 5 H, Bin

piBHOMIpHO KOB3A€E 110 CTOJIY.

a) fika cusa TepTa KOB3aHHA Jic Ha Opycor?

0) Axnit KoedimieHT TepTa MixK Opycom i ctonom?

B) Axbnm Opycok OVE vV cTaHl CIIOKOK, 1 HA HEOTO JiANA FTOPH3I0OHTA-
JNLHO HanpamaeHa cuna 3 H, To saxow 6vaa 6 cuna repra?’

Bpycok, maca axoro gopisaioe 0,2 Kr, mig Ai€ ropH3oHTAILHO HA-

npaMaerol cann 0,8 H pyxaeThea mo cToay 3i cTANOK0 IMBHAKICTIO.

a) Homy popisHioe KoediieHT Tepra Mix Opyckom i cronom?

0) Axy ropH30HTAILHO HANDPAMJIEHY CHJIY CJL OPHKJIACTH A0 Dpy-
cka, mo0 BiH pyxaBcA piBHOMIpHO, AKI0 Ha OpPYCOK MOCTABHIIH
BanTax 0,5 Kr?

Ha mamorry 13.10 zobpaxxesi rpadiku sane:xHOCTI CHIH TepTH

Biji cHJH HOpMAaJLHOI peaknii Imiji yac KoB3aHHA TiNa Mo JABOX pia-

HHX NOBEPXHAX.

a) ¥ crinsKH pa3iB KoedillieHT TepTA KOB3AHHA MO OJHIH MOBEpX-
Hi Ginkmmit, Hix oo inmif nopepxHi?

6) YoMy nopiBHIOIOTH KoedilieHTH TepTA B KOKHOMY BHNaaxy?”

Fupn H

30

20

10 20 30 40 50 N.H
Man. 13.10

1

ITopada. 8) BuagauTe ciouaTky, 4 apymuTs Gpycok 3 micua.

?  Bidnosaide, a) ¥ 3 paaun. 6) 0,21 0,6.

137



13.13.

13.14.

KoedinierT TepTa Mix Koaomgow i aoporow gopisHioe 0,4,

a) lllo nerme: TATHYTH KOJOAY 10 NOPHIOHTANLHIA Aopoal um mij-
HATH 117

6) ¥ ckinnku pasie germe?

3a ZJomoOMOroK ropH3OHTAJBEHO PO3TAINOBAHOI NPYHHH 3 MOPCT-

kKicTio 120 H/m pisBHOMipHO mepeMimyioTs mo cTroay Opycok, Maca

Axoro aopieawe 1,2 kr. Yomy popisHioe xoedilieHT Tepra Mimx
OpycxoM i cToIoM, AKINO BHAOBKEHHA NPYHHHEH CTAHOBUTE 3 cM?

Bucokni pisens

13.15.

13.16.

13.17.

Ha mamonry 13.11 zofpaxkernii rpadik 3alexKHOCTI CHIH TepTA
KOB3aHHA BiJl BArW BaHTAMKY IiJl Yac KOB3AHHA N0 IOpH3OHTANL-
Hill noBepxHi.

a) UYn MoKHA 3PVINHTH 3 MicIA BAHTAM, MAca SAKOro JOopiBHIOE

60 kr, nDpuKJIAZAKYH TOPH3OHTANBHO HAIPAMJIEHY CHIY
150 H?

0) ObuncaiTe Macy BAHTAXKY, AKHH MOMKHA 3pYIOHTH 3 MicIlA Ha
naHiil MOBepXHi, IPHKJABIIH [0 HEOI'0 FNOPH3OHTAJNLHO HANDSHA-
maeny cuay 150 H.

Frepe H

404

201

0 —t—t p—t
20 40 60 80 100 P.H

Man. 13.11

Ha cToni — cTonka 3 TphOX OJHAKOBHX OpVCKIB, IO JeXXaTh OAHH
Ha oxHomy. Illo6 aspymmTi Bepxnilt Opycok, yTpHMYHYH 1HIII,
HeobXigHO NpHKJAACTH TOpHM3oHTAJALHY cuay, Oiasmy 3a 2 H.
AKY FrOpHIOHTANBHY CHJAY CIi NpHKIACTH, 100 3pyLUIHTH cepel-
Hiii 6pyeok, yrpEMyIOuH inmi?’

11106 Gpycok piBHOMipHO NepeMiIYBATH IO CTOJY, 0 HROTO Heob-
XiiHO mpuEKJaacTH ropusoHTansHy cuay 0,8 H. Komm x Ba nen
OpyCOK MOCTABHJIM IHpIO, Maca AKOI CTAHOBUTL 2 Kr, s piBHO-
MipHOro nepemimensas Opycka norpibua canal,2 H.

a) HYomy popiBHIOE Maca Gpvcka?

6) Homy pnopieHioe koedinieHT Tepra Mixk bpycom i cronom?

! Bidnoagids. Binsmy aa 6 H.

138



FOJOBHE B IIbOMY PO3/1.J11

Asuie iHepyil: AKINO HA TLNO He A110TE iHMi TiNa, To BOHO NepebyBae
B CTaHl CMOKOK abo pyXaeThed 3 NOCTIHHOK IMBUAKICTH, TOOTO mpa-
MOJiHiAHO i piBEOMipHO. ABRme inepnii Bigxkpus Faxineii.
Inepmuicmps — ne BaacTHBicTh Tina abepiraTH cBOK MBHAKICTE: IO
Oinbiia iHepTHICTS Tija, TO CKJAaAHINIE 3MIHNTH HOTO MBHAKICTS.
Mipoio imepTHOCT] Tina € iloro Maca.

Omuuanneio Macu Cl € xinorpam (kr). OamH Kigorpam npuban3HO JI0-
piBHIOE MACI OQHOIO JAiTpa NpicHOI BOAH.

ITopisraTn Macu ABOX TiJ MOKHA B peayabTaTi Baaemosil nux Tia.
HainpocrimmyM cnocobom BUMipHOBAHHA MACH Tijla € 3BaXKYBAHHA.
Bigromensa Macm m Tina, OI0 CKAANAETLCA 3 JAeAKOl ped4OBHHH, JI0
06’emy V nnoro Tina HA3WBAIOTE ZYCHMLUHOK DEYOBHHH, 3 AKOL CKJa-

; i e
JaeTsCA e Tiao p = I'veruHa p XapakTepHaye pedoBHHY, 3 AKOI

BHTOTOBJIEHE IIE Tijo.

JHAYEHHA I'VCTHHH peY0oBHHH B oJWHHANAX Cl uHcensHO HopiBHIOE Maci
oaaoro kybiunoro Merpa rniel peyoBMHH, BUpasKeHill v Kinorpamax.
Tina saexam Ai0Th OJHe HA ofHe, TODTO AiA ofHOro TiNAa HA JApyre €
NpoOABOM G3a€Modil Ti.

Baaemogino Tin ONHCYIOTE 3a JONOMOTO0I NOHATTA CUl: KAXVTh, II0
KOM(HEe i3 JBOX Tin, AKi B3aaeMOli0Th, jie Ha iHIIe TiNO 3 NEBHOW CH-
J010.

KoxBy cHIV XapaKTepH3VIOTh YUCAO0BUM IFHAYeHHAM (Mopyviaem) i
HANPAMKOM, TODTO CHJIA € BEKTOPHOI BeJIHUHHO.

KoxHY cHIY XapaKTepH3VIOTh MOYKOK NPUKAAOAHHA CUIL.
MexariuH]I ABMINA MOXKHA OIMMHCATH Ja JONOMOZOK) MPbOX 6udi6 CUA:
CUJM NPYNCHOCME, CUA MEPMA 1 CUA MANIHHA.

Ilin mieo cHaM 3MiHIWOETHCA MBHAKICTE Tina: sa moaviaeMm i/abo Ha-
NPAMKOM.

Oauannew cuan Cl € seoToH.

Cuau npymcnocmi noe aszani 3 deghopmauyieio mia, Tobro aMiHOW IX-
Hix poamipie i/abo dopmn.
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3akon I'vka. Cuna npyxHOCTI npy:uHad nponopiiitaa go ii suaos-
#eHEA: F = kx . KoedimiesT mponopuifirocti k B sakori I'vka masu-
BAKITh MOPCMKICMIO IPYRHUHA.

I'padik zanemxxHOCT] NPYXHHEOL CHIH Bia aedopMalil € BIIpiaKoOM OIpda-
MOI, OIHH KiHelb AKOro 36iraeThea 3 MNOYaTKOM KOOPJAHHAT,
Jedopmarnio, AKa 3HUKAE MICAA il CHIM, HAZHBAIOTE NPYN HOWO.
Iedopmalrio, AKa 3aTHINAETECA MCIA NPUIHHEHEA i1 CH/IH, HASHBA-
H0TE HENPYM HOK.

Saron I'vka cnpase/IMBHHA TIABKH I NPYRHEAX Aedopmartiii.

Cunn BHMIpHIOTE AHHAMOMETPOM.

Cuna, AKA YMHHTH HA TiJO TAKY caMy i1, AK 1 KiJIBKa CHJ, OIPpHAKJAa-
JeHHX 0 Tila, HA3HBAKOTEL Pi6HO0IlHOW IIHX CHJI.

Pisnoaiitaa aBox cHui, HANpAMJIEHHX OJHAKOBO, HAIpAMJIEHa Tak
caMo, AK 1 11l CHAH, & MOAVJE PIBHOAIMHOI JAOPIiBHIOE cYMi MOAyJIiB
IHX CHI.

Pienogiiina apoxX HeplBHHX 3a MOAVJeM CHJ, HAOpAMJIEHHX OpPOTH-
JNexHO, HAIPAMJIEHA TAK caMo, AK i 6iaepina 3 HMX CUJ, 4 MOAYAE pi-
BHOAIHHOI JOPIBHIOE PI3ZHHALL MOIVIA O1ABINOI 1 MEHIIIOL CHJI.

Cuna mamwiHHa — Oe CANA, 3 AKOW 3deMlIda NPpHTArYE Tilo, poara-
moBaHe nobauay noeepxHi 3emui.

Moayae cuan TAXKIHEA BHpa)kawnTs GopMynow F =gm.

Cuna TAXXIHHA 3MeHIDVETHECA B Mipy BifganeHHA BiJ nopepxHi deMii.
Bina noeepxni 3emni g=9,8 H/kr. Jlna cnpomensaa sazsuuaii He-
pyTe £ = 10 H/kr.

Baza miaa — ne cuna, 3 AKOK TiJI0O THCHE HA TOPH3OHTAJNBHY OMOPY
abo poaTArye BepTHHEANLHHN MiABIC 3a paAXVHOK TAMIHHA NLOMO Tina
no Semi.

Bara mina 6 cmani cnoxoi 3a MOIYJIEM AOPiBHIOE CHJI1 TAMKIHHA, 0
Iie HA e TLno: P = gm.

Yucnope agaveHHA BArn Tina B HeloTOHAX NpubOauaHo B 10 pasie ne-
PEBHMIIYE 3HAYEHHA MACH TOTO CAMOTO TLJA B KiJlorpamMax.

Bara i cuna TAXIHEA MAOTE PisHy (isudKy TPHPOAY: CHJIA TAMKIHHA —
[le IPOAE CHJI BCECBITHLOIO THMIHHA, & BAra — CHJIA TPV HOCTI.

Bara i euna raxinus dimme Ha pizni miaa: na gaue Tino gie cuna
TAMIHHA, 4 Bara — Ha onopy (abo miggic).



Moayne cunu tepra KossanHa F_ = uN, ne u — xoeghiyieum mep-
ma, N — MOAyh CHIIH HOPMAJBHOI peaKILii.

Cnna TepTa cOOKOK BHHHMKAE 3a cnpobn mepeMicTHTH OJHE 3 TiM, IO
CTHEAITLCH, BiJHOCHO ApYroro, sAKMO(O Tila 3aiWINAalTLCH B CTaHi
CIOKOK OJIHE BiAHOCHO OJHOTO.

CHna TepTdA CHOKOI0 HE MEepeBHINVE MAKCHMAJIBHY CHJIY TepTA CHO-
Kow. Poar'aayioud mMKiNbHI 3agavi, BBAXKAKTL, 0 MAKCHMAJILHA
CHJIA TEPTHA CNOKOK A0OPiBHIOE CHJl TEPTA KOB3aHHA.

CHna Tepra KOYeHHsA 3a3BHYAH 3HAYHO MeHIIA BiJ CHJIH TepTA KOB-
3aAHHA, TOMY AJ8 3MeHIeHHS TepTd CHAY TepTd KOB3AHHS 3MiHIOKOTH
CHJIOK) TEPTHA KOYEHHA.
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PO3ALJI IV. TUCK TBEPJAHUX TIJI,

PIIHH I T'A3IB

14. THCK. THCK TBEPJHX TI.]

15. THCK PIJIHH 1 I'A3IB. SAKOH HNACKAJIA

16. SAJEZRHICTL THCRKY PLAHHH B I'IHBHHH.
SAKOH CINOJIVHEHHX TTOCY JIHH

§ 17. ATMOCPEPHHH THCK

§ 18. BHHIITOBEXYBAJIbHA CHJIA B PI/IHHAX

| TASAX. SAROH APXIME/IA. ILTABAHHS TLJ]

o R R




§ 14. THCK. THCK TBEPHX TLI

1. Cnia THCKRY 1 THCK.
2. Cnocobu amermIeHHA 1 3011bIIEHHA THCKY.

1. Ciaa THCKY 1 THCK

fAx BH BBaMaeTe: 3 AKOIK METOH BH-
KOopHeTOBYIOTE Auki? YoMy nwanHa B ue-
pPEBHEAX NPOBANKETLCA ¥V CHIl, a8 JHXHHK
JIerko XOoJHUTHE [0 TOMY CaMOMy CHiry
(man. 14.1)?

Piu y riM, mo ausxi asauHo 36iasimy-
0ThH IOy ONOpu, B pe3ayiabLTATI 4WOro 3a
riel camol cunu mucky (Axa JopiBHIOE BA-
31 MOAWHEKM) Muck HA CHIr 3HAYHO IHHIKY-
E€ThLCH.

Tuck p — uye sidHoweHHA MOAYAA CHIAH THCKY F, Mo jie Ha MEeBHY
miomy S noeepxHi, A0 miel naomi:

F

P=g-

Ha Bigminy Big cuan THCKY, AKa (AK i Oyae-AKa cuya) € BEKTOPHOK
BeIMUHWHOK, THCK € CKANAPHOK 8eAUYUHONI: BiH XapaKTepH3YeTLCHA JIH-
e YHCJOBHM 3HAYEHHAM — THCK HE MAE HATIPAMEKY.

CamMe THCK, a He CHJIA THCKY, BH3HAYAE, YH NPOBAJNHTECA JIIOJHHA

B CHIr,

14.1. HaseniTs piaHi NpHKIaAN 3aCTOCYBAHHA ABHUINA iHEpIii.

14.2. ¥V cKinbKH pasiB 3HUKYETHCH THCK, KOJH JIOJHHA HANIBAE JIH-
#xi? [Ina enponleHHs oGuHcNeHs NPATYCTHMO, [0 Mi0MBa J0pociol J1o-
OUHH — e OpAMOKYTHHE 3i cropoHamu 30 cm i 10 cm, a nuxka — mnps-
MOKYTHHE 3i croporamMu 210 cm i 10 em.’

14.3. ToseaiTs, mo oguannern Taexy CI e H/m®,

! Bidnosaide. ¥ T pasis.
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s oguHEALA THCKY OoTpUMAaJaa Haasy nackanas (Ila) — Ha uecTs (pa-
HIv3askoro sueHoro Biaesa Ilackansa, AkHil BiIKpHB 3aK0OH, NOB’A3aHHI
3 THCKOM, Npo AKMH MM noropopumo aani. Taxko:x BHKOPHCTOBVHTH Ki-
nonackans (klla): 1 kIla = 1000 Ila.

1 Ila — 3a emOACEKHMH» MipkaMn ayv:xe mannit Tuck, Ilod «piguy-

TH# e THCK, pOo3B’ fAMXKIThL TAKY 3a1a4y.

14.4. Maca 1 »" apkyma minsHOro Nanepy cragosuTs 100 r.

a) Yomy mopieHIOE Bara NLOro apkyma?

6) Axni THCK YHHHMTLCA HA el apKyIl, KOJH BiH JeXHTH Ha cTOai?

B) Apkyimn poapisanu Ha 10 uacTHH, Aki MawThL pisEi nnomi. Axknit
THCHK HA CTiJ YHHHTHME KOM¥EH 3 OTPHMAHHX KJanTHKRIB?

r) Um amMiENTRECA BiANOBiAL HA MONEepelHE 3ANHTAHHA, AKIIO po3pisa-

14.5. OnigiTs, AKHUH THCK HA OIAJOTY YMHHTE JIOJWHA, 1[0 CTOITh HA
mignosi. Jlna omiEKAE npENyCTAMO, [0 Maca JIOAHHH cTagoBHTE 60 Kr, a

mrona Koxuol nigomen — 150 em®.* ?

2. Cnocobn sMenmennd i 30iabpeHHA THCKY

Y HeAKHX BANAAKAX HeoOXiJHO FMEHWUMU THCK — HATPHKIAN, ANA
aBromobing, mo ige mo M'AKOMY I'PVHTY. 3 Ili€l0 MeTow ab0inviyroms
njaowy domuky KoJic i3 JOpOrox — OCk YOMY BCH/AHMX0JAH MAKThH TAKi
BeJIHK] H IIHpoKl KoJseca (man. 14.2).

Maan. 14.2

14.6. ,ﬁna qoro nwﬁiﬁﬁi ryceﬂnﬁi B Tpanmﬁi ?

Bidnoaide. a) 1 H. 6) 1 ITa. 8) 1 T1a. r) He aminaThca.
ITopada. Bpaxyiite, mjo J0aMHa ¢TOIThL HA ABOX HOTAX.
Bidnogide. 20 wIla.
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B immmx Bunaaxax notpibHo 36iabiiumu THCK — A OBOTO 3MEH-
IVIOTE ILIOIY, HA AKY Aie cuaa THcky. Hoxi, manpuknaj, saTouyvioTh
AN# TOro, od aMeHIINTH M0y, Ha AKY Jie CHJIa THCKY, — BHACHIAO0OK
IILOT0 THCE 30LMBIIVETHCA.

IIposenemo gociix

Armo HATHCHYTH NOAJLINEM HA JOIIKY, He 3aJHIIHUTECA HABITH
M ATHHA (Man. 14.3). YoMy K KHOIKA BXOJHTh B JIEPEBO 3a TAKOl camMol
CHJH THCKY (Man. 14.4)?

Man, 14.3 Man. 14.4

14.7. Ha croxi Tpu oanaxosi neraman (man. 14.5). [Iupusa nernan
v 2 paan menia Bij i goe:xusn i v 2 pasu 6insina 3a il TOBUMHY.

a) flka nersaa THCHe Ha cTix 3 Hafbinbmow canow? 3 HaiMeHIIOO?

6) Axa nersna uuHEUTL HAROLNLIIKIE THCeK Ha crin? Halimernmnit?

B) ¥ ckinbku pasis Ha#biTemM THeK 6inbmmil 3a HafiMenmMi?'

Man. 14.5

' Bidnosids. a) Yei nerausan THCHYTL Ha cTin 3 ognaxosow cuaow. 6) Tpera nernuna

YMHUTE Halinnmd Teek BHa eTin, nepima nerauHa — HafiMenmuit, B) ¥ 4 paan.
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[Ipo mo mu gizHaaucs?

¢ Tucxom p HABWBAWTL BilHOINeHHA MOAYAA cuian THCeKY F, mo gie Ha
F

TMEeBHY ILIOIY S MOBEpXHI, 0 miel muomgi: p = E .

s 3a OIHAKOBOI CHJIH THCKY THCK 3MeHIIYVETHCH, AKIO 30LIBIIYETHCA
mroimma, Ha AKY Aie 04 cuiaa, i 3dinsmyersbes, AKINO MI0IA 3MEHITY-
EThCA.

e  Opuauneso taeky Cl € nacxaaw: 1 [la=1 H/w".

Jdomamniil eKCnepuMMeHT

14.8. fx Mo}Ha BUKOPHMCTOBYBATH JiHifiky il nignoroei paru ans Bu-
MipIOBaAHHA THCKY, AKHH YHHATH HiXKKH CTiNBIIA HA TANOTY, AK-
o cTijenb He noMimaersea Ha parax? Crucno onumiTs cBiit goe-
Jif i sanumiTe peayasTar.

HNomaTkoBi 3alMTAHHA Ta 3aBIaHHA

IouaTkosmnii i cepenniit pieni
14.9. Yomy TypHCTHYHI HANMIIYHUKH MAIOTE HIHPOKI AAMKRT

14.10. JIpi ogHaKOBI HErJIMHH KJAAAVTE HA CTLA TPhOMa Pi3HHMH CNOCO-
Gamu (man. 14.6). Joexuua merad BABivi 6inkma 3a il mupuAy, a
mupuHEA BABiYl Oinkina 3a 11 Bucory. llopiBHAlNTE cHAM THCRY i
3HAYEHHA THCKY A1A NHX KoHIrypamii merinH.

Man. 14.6

! Mopada. 3naxreca cnouatky caMi, a morim ai erinsues v pyxax.
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14.11. flx smiEHMTHECA THCK, AKIO CHAY THCKY 30iasmmTa y 2 paau, a
ILIOMY, HAa AKY Aie na cunaa, 36inemurn B 4 pasu?

14.12. flxknii THCK YHHHATHL Ha cTia KyD, Maca AKOro JOpiBHIOE J Kr, 3 JI0-
B:uHOW pebpa 10 cm?

14.13. ¥V xacTpy/ 0 3 IIomeo AHEa 5 AM- Haauan 2 1 soan. Ak sMiansca
THCK KacTpyJi Ha ctia?

NocTaTHiil piBens

14.14. Konn myoadap, Maca akoro 48 Kr, cToiTe HA JHXKAX 3ABIIHPIIKH
6 cM, BiH YHHHTE THCK, mo aopiBHioe 2,5 klla. Yomy mopiBHIOE
AOBYKHHA BIADMTKA, AKHI KOMXHA JHKA 3AJHIIAE Ha CHIry?

14.15. JIronuea, Maca AKol 54 Kr, cTae HOraMH Ha TabDypeTKy, Maca AKO0l
6 kr. Hixxgm TabypeTkn BHTOTOEJeHiI 3 OpycKiB 13 KBaJpaTHHM
nepepizom 3i cropoHow 5 cMm. Aruil THCK YMHATE Tabyperka Ha
mignory?

14.16. Ax aMiENTBCA THCK, AKHH YHHHATH HA CTLI CYIINBHHA MIIHHH 1H-
JHHAP, AKINO 30INBIIHTH YABiYi:

a) BHCOTY HHJIIHAPA;
0) miamMeTp nWIHAPA;
B) giaMerp i BUCOTY UUAiIHAPA OgHOYACHOT

BucokuH piBeHBb

14.17. ¥ nopoxawo 6aaky, Maca axol 200 r, pannm 2 n soau. Ilpu nno-
MYy THCK OaEKH Ha cTin 30insmueca Ha 4 klla.
a) AxkumM cTaB THCK DanK® Ha cTin?
6) Axa naoma aoTHKY Mix aHOM GaHKH i cronom?

14.18. Yomy mopiBHIOE Maca MigHOTO Kyba, AKINO BiH YMHHTH HA CTiJ
ek 4 kI1a?’

14.19. Sxnit THCK YHEHTH HA MiAJOTY COCHOBA JOIIKA 3aBTOBINKH 5 cM?

14.20. CKnaEnii THCT YHHATE HA CTiA THCK, mo gopisaoe 100 [1a. Yomy
I0pPiBHIOE TOBIIMHA JHCTaA!

14.21. Axnii THCK YHHHTE IHAIHAPHMYHA IpaHITHA KOJOHA HA [pPYHT,
AKOI0 pajive KoJoHH cTraHOBHTE 30 cM, a Bucora — 6 M7 Ym €
B YMORI 3aiisi gaui?

' Iopada. Bupaairs THek, axuit unanTs Ky6, Yepes rycTHHY PEYOBHMHH, 3 AKOr0O 3pol-

nenutt kyl, i fopxnuy pebpa xkyba.
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§ 15.THCK PIJIHH I TA3IB.

SAKOH INACKAJIA

1. Tuck pignun.
2. Tuck rasy.

3. 3arxon [lackans.
4. ManoMeTpH.

1. Tuex piannan

IIposenemo mocin

Mu zpobumo oTBOpH Vv AHI # CcTIHKAX DOCYAHMHH i 3aKpHeMO IX BOJO-
HENPOHHKHAMH NJiBKaMH. flKImIo HAIHTH B TAKY NOCYAHHY BOAH, Yci
naiBKH — i B JIHi, | B cTIHKAX — BUNHYTHCH HA30BHI (Man, 15.1).

3 mpOro MoXHA 3po0HTH BHCHOBOK, II0 piAWHA THCHEe
He JHIIe HA JHO NOoCYyAWHH, a il Ha 11 cminku. Takum un-
HOM, THCK PiJHHH 3HAYHO BiJpiaHAEThHCA Bij| THCKY, AKHI
YHHHTE TBEPAE TiN0: AKIIO NOCTABHTH B MOCYIHHY, HATIDH- }
KJaj, Opycok, BiH THCHYTHME TLIBKH HA JIHO NOCY/IHHH.

THCK piiMHN Ha CTIHKH NOCYAMHH 3YMOBJIEHHU TiEK

CAMOI BJAACTHBICTIO PIAMHN, 3aBAAKH AKIH BoHA HADYBae |J
tpopmu nocyauer. LA snactasicts — mexywicme, Ilig &
BILTHBOM CHJIH TSIKIHHA piiHHa Mae BAACTHBICTE poaTi- Man. 15.1

KATHCA, AJIe CTIHKH CYAHHH YTPHMVIOTE 11, aMYINYVIOYH
npuiiMaTi dopmy nocyanau. [Ipn npoMy cTiHKH DOCYAMHEN THCHYTh HA
pignHy, a piiHHA THCHE HA CTIHKH NOCYAHHH.

Ax manpamieHa cujiaa THCKY?

Tuck, AK BM BiKe 3HAETE, € CKANAPHOK BeJN-
YHHOI0, aJ1é CHJIa THCKY, AK i Oyab-AKa cHia, €
BEKTOPHOK BelHYHHOKW. CHJIa THCKY HA OVAb-AKY
AINAHKY [OBEpPXHi, HA AKY YMHHTHL THCK pigHHAa, ¥
HAIpAMJICHA NEPRENJUKYAAPHO IO TTiel moBepXHi. e
Cuam THCKY pPIAMHE Ha pi3HI AINAHKH DOBEpXHI
miel camoil ofaacmi cXeMATHYHO IIOKA3AHI HA Ma-
mwoHKY 15.2.

F,

el
E
jr—

o

Bu, HaneBHO, NOMITHJIN: HA MAJIOHKY BHJI- Man. 15.2
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HO, 10 31 30inpImeHHAM rINOMEN THCK pianHA 36iasmyeTbhed. lerans-
Hille MH pO3rJaAHeMO e Jail.

2. Tuek rasy

CTHCHITE HAAVTY NOBITPAHY KVJABKY a00 M'A4 pyYKaMH: BH Bigdvere,
Mo NoBiTpa B KyJai abo B M’ a49i mucHe Ha cTinku (Manx. 15.3).

Man. 15.3 Man. 15.4

Tuck rasy ayMoBJIeHHI He B3AEMOJIIEK MOJIEKYA (AK YV BHIAAKY TRe-
pAoro Tina i piAMHEH), a pyxoM MoJdeKyJd. Sk BH BXKe 3HAETE, MOJEKYJIH
raay nepebyBawTh Ha BIJHOCHO BEJIHKHX BiCTAHAX oJHA BiJ oaHOl (nopi-
BHAHO 3 PO3MIpAMM CAMMX MOJIEKYJ) i 6e3yNHHHO XA0THYHO PYXAKTRCH.
Hvae gacTi yiapm MOJeKyJa 0D CTIiHKY NOCYAHHH NPOABIAKTLCA V BH-
rasgi GeanepepBHOrO THCKY 3 mocTifinow cunow (Man. 15.4).

e nosacHwE, 4OMY NpH CTHCHEHHI rasy Horo THCK NiJBHIIVETECH —
YACTIIAKTE VAApH MOJEKYJ, a TAKOM 3a MABHINEHHA HOT0 TEMIEpaTy-
pH — 30iNBEMYETHCA MBHAKICTE XA0THYHOTO PYXY MOJIEKYII.

Ar 1 v eunagry 3 piAMHOK, CHUIA THCKY rasy Ha OVib-AKY ALNAHKY
MOBEPXHI NepnenduKyiapHa Ao miel JLIAHKH.

3. 3axon Ilackaasn

3’eanaimo TpyOKY 3 nmopurHeM 3i ciepoio, B cTiHKaxX Aol spobaeni
HepenKi orsopu. HaGepemo B TpyOKY BoAy 1 MoYHEMO THCHYTH HA IOp-
medb. [Ipn nboMy niBkH BoAH NouHYTE GHTH Hascibiy 3 oTBoOpiB v cdepi
(man. 15.5).
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- * : "IiF“_
T m
Mauxn. 15.5
Tarkwil eKcnepAMEHT MOMKHA MOCTABATH HE JHIIE A piAWHH, a H I1A
rasy — HaOpHKJaj, noeirpa. [Iadg Toro mobd noBiTpAHI NOTOKH, 0 BHXO-

AATHL 3 OTBOPIB ¥ cipepi, 6yn0 BUAHO, MOBITPA «miaAdapboBYIOTh JHMOM.
IIi excrepMMeHTH NOKAZYIOTE, IO

THCK, AKHH 3AifCHIOIOTh 30BHIIIHI CHJIH HA piguHY abo ras, nepeaaceTbCA
0e3 3MiH ¥ KOMKHY TOURY pianan abo raay.

I BaacTueiers pignau i rasy HaswpawTb 3akonoM [lackansa, Tomy
oo BOHA Oyna BCTAHOBJIEHA NOCTIAHHM MIAXOM VYiKe 3HaAlloOMHM BaMm
(pasnysskum yuenum Bresom [lackanem.

daxon llackana ayMoBIeHHH pyxausicmio MOJeKyJa piAHHH 1 Tasy:
MoJeKyan pignan abo rasy GIHMCKABMYHO PYXAaWThCH B NOCYAMHI 3 AiasA-
HKH 3 O17IbII BHCOKHM THCKOM [0 JiNAHKH 3 MEHIIHM THCKOM, BHPiIBHIO-
HYH THCK B yCiil mocynuHi.

4. ManomeTpH

Ilpnnan, sa momoMorolw AKOr0 BHMIPHIOThH THCK
piguen abo raay, HasmBawTs maHoMeTpoMm. Ha ma- m
nmoEKY 15.6 npegcraBneHa cXeMa HadNmpocTimIoro
maHoMeTpa. Amuk 2 nomicTHan B mocyauHy 3 pigu-

HOK abo rasom, THCK AKoro morpibHO BHMipaTH. Pi-
ImHA abo raa THcHe HA enacTHYHy MemOpany 1. Mem-

Opana 3'eiHaHAa 31 CTpiNKOW J, AKA BKA3YE 3HAYEHHHA
THCKY Ha INKAaJIl OpHIagy.

Man. 15.6
IIpo mo mu xiznamucs?

 Pignaa THCHe Ha AHO i CTIHKH MOCYAHHHA.

e Cunna tTeckKy piguHHE abo rasy Ha OVIb-AKY JiNAHKY IIOBEpPXHI mepmne-
HAMKVJIAPHA A0 HIel AINAHKH,

 Tuck rasy Ha CTIHKY NocyJAMHH BiADYBaEThCA 3a paxXyHOK il Ha cTi-
HKY MOJIEKVJ]I I'a3dy, SKi Xa0THYHO pyXaloTheA.
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e Sawxon INackaaa: THCK, AKUH 30BHIMH] cHAM YMHATE HaA piaguHy abo
raa, nepegacTecA 0e3 3MiH B KOMKHY TOYKY pigmHHA abo rasy.
* Tuck pigus i rasie BUMIipIOIOTE M@aHOMeMPAMU.

15.1.

15.6.
15.7.

15.8.

JdomalmrHii eKcriepuMeHT

&

3pobiTe caMmopobuMil hoOHTAHUHK, BHKOPHCTOBYVIOUH ManwHoK 15.7.
[losacriTes npuHEOIND poboTH Takoro GOHTAHYHKA.

T e S

—
Maun. 15.7

IlﬂIl,ﬂT[tﬂ‘Bi JAllHTAHHA Ta 3aBIaHHA

IlowaTkoeui i cepeanin piBHI

IloacHiTEL, YoMy piAMHA THCHe He JIMIIE HA JIHO, 4 H HA CTIHKH IO-
CYAHHH.

fx HEanpAMIeHa cHJAa THCKY MOBiTpA Ha cTen?

Y yomMy npuuyHHA THCKY rasy?

Coopmynmwiite sakoH Ilackansa. Ax sa snacHoMy joceigi nepexo-
HATHCA B CIPABELTHROCTI IILOTO 3AKOHY?

JlocraTHiil piBeHb

Yomy sakoH [lackana copaBeamuBHil JHmIe AnA pigud i razie?

Jlna goro notpiber manomeTp? Po3KaKiTh KOPOTKO NPpo NPHHITHI
pobOTH NILOro OpHIANY.

3 AKOK CHJIOK MOTPifHO HATHCHYTH HA HNOPINeHL, ILIOINA AKOTO
popisaioe 10 cm®, mob cTBOopHTH mij NOpIIHEM THUCK NOBiTpA
100 xlla?
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§ 16.3AJEKHICTh THCKY PIIHHH

BIJA ''IMBHHNA,
3JAKOH CIIOJYYEHHX ITIOCY AHH

1. 3anexHIiCTE THCKY PIAAHHA BijJ rauOHHEHA.
2, 3aK0H CIIOJNVYEHHX ITIOCYHH.

3. BacTocyBaHHA 3aKOHY CIIOJYUEHHX IIOCYAUH,

1. 3anexnicTs THCKY PUIHHA BiX randouamn

¥ nonepearboMy nmaparpadi MH pO3TAAHYIH JAOCHIA, AKWH MOKA3VE,
mo THCK piamEn afinermyersca 3 raubOuHOo. Take NiIBHIeHHA THCKY
nos’A3aHe 3 THUM, 0 BEPXHI mIapH piiMHHA THCHYTh CBOEK BATOK HA HH-
JKHI apH.

o6 BueecTn dopmyny, AKA ONHCYE 3aNeXHICTE THCKY PIAHHH Bijg
rauOHHE", MOMKHA 3HANTH THCK PIAHHHA HA THO NOCYIHHH 3 PIAHHOID.

Xait pigumny, ryeruHa skol gopieHwoe p, HAMTATO |
B MHJIIHAPHYHY nocyauHy ao sucotH h. Tomi momvae F
CHJI THCKY piiHMHH HA JHO NOCYIHHH JOpPiBHIOE MOV "

para P pigman. OTxe, THCK p=§, ne S — nmnoma gHAa

| —

NOCYIHHH.

Bara pignau P = mg, ie m — maca piiuHu, HAAUTOL B nocyauHy. Mu
BIHE 3HAEMO, 1[0 MACY /M MOHA BHPA3UTH Yeped rycTuHy p i ob’em V 3a
monomoroo dopmyan m=pl . O6’em V' pigunan B HHIIHAPpAYHI] DocyH-
Hi MOXHA BHPA3HTH 4depe3d IOIIY AHA nocyduxnu S 1 BHCOTY CTOBOYHEKA
piguan h 3a ghopmyaow V = Sh.

P

IligcraBnAloun oTpHMaHI BHpasn y GopMyay THCKY p =E , OTpH-

MYEMO:
mg _pVg _pShg _
S 8 S

P
_——— hi
P S P&

Takum unHOM,

THCK PLAMHH 3 F'VCTHHOK p HA raubuHi /i 06unen0ioTs 3a QOpMYI00
p=pgh.
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Ileit THCK HAsWBAKOTE ZidpocmamuyHuM, TOMY 110 BiH 3VYMOBJIEHHH
JIMIIE BATO PiIHHH.

HAximo Ha NOBepXHIO PIAMHM YMHHUTHCA I0BHIINHIA THCK p, .. (11e Mo-
e OyTH, HANPpHKIAJ, THCK NOpPIODHA abo THCK aTMmocdepH, Ipo IO MH
NOrOBOPHMO jaii), To THCK piauHM Ha raubuHi i BupamxawTs opMmy-

now p=pgh+p_. .

16.1. Yomy popiBHWOE rigpocTaTHYHWIl THCK Yy BojAli Ha rauGwH]
100 m?’

16.2. Axa BHCcOTA PTVTHOrO CTOBNYHKA, L0 CTBOPIOE Takuil camui
rifpocTaTHYHMEI THCK, SK CTOBI BoAH 3aBBHIIKH 10 M?”

2. 3aK0H CNOJAYYEHHX NMOCY/IHH

Baxkpimumo Tak 3pary U-mogibpy cKAIAHEY TpyOKY B INTATHEI
(man. 16.1). [lei wacTuun Taxkol TpyOKHM HASMBAKTL KOMIHAMU: BOHH €
CROAYYEHUMU NocyduHamu — TAK HASHBAKIOTH MOCYAHHH, V AKHX piAHHA
MOMKe BiIbHO NepeMimaTHeH 3 oJHiel B iHmy.,

HArxmo pifnHY HATATH B 6VAL-AKe KOJiHO TpyOKH, BOHA YaCTKOBO IIe-
penneTsed B inme koaido Tak, 100 noeepXHA piguHu B obox koninax Gyue
BECh Hac nepefysamu Ha odHoMYy pieHi.

Maun. 16.1 Man. 16.2

Ilopepxua piguHM B Koxinax TpyOKM 3aIHINUTLCA HA OJHOMY pieHi
HaBiTH 3a Ii raxuny (man. 16.2).

Bidnoaids. 10 MIla.
2 Bidnoeids. TG M.
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3po0bHMO BHCHOBOK 3 HAIIMX EKCIIEPHMEHTIB:

y CHOJNYYEHHX MNOCYAHHAX NOBEpXHA PiAWHN poaMimyeTbCcA HA OJHOMY
plBHI.

Lle — zaxon cnoayvenux nocydun.

Ilorkaxemo, 10 el 3aK0H 3VMOBJIeHHH Terkyuic-
TI0 PiIHHH, & TAKOM THM, II0 THCK pPiAHHMA 36inbmIy-
eTheA 31 3binbmeHHAM PIHOHHN.

Ilpnnyernmo, B ofHIA 31 conolyYeHHX DOCYIAHH y s
MOBEPXHA PiIHHH B NOYATHOBHIl MOMEHT pO3TalllOBa-
HA HA BUIOMY PiBHI — HAUPHKJAM, V JiBil mocyauHi .

—_—

Ha ManwHKY 16.3.
Tomi Thck pinwan Ha AHI Hiel nocyauHM OlnbmImi, | 1

Hixx Ha ami apyroi mocyauHH, Y peayJbLTATI 4Oro Ha Mau. 16.3

ob6’eMm piAMHM B 3'€JHYBANBHIA TPYONi giaTuMe cuna,

Hanpamaesa npasopyd. ITig mielo miel cmnm pigmma Gvae meperikarhH

3 niBoi NOCYJAMHHM B NPABY JA0TH, AOKH MOBEPXHA PiAMHH B NOCYAMHAX He

pPO3MICTHTLCH Ha odHOMY pisHi.

. ;%EH"]'[H':'A'HEIHHH JAK0HY CNMNOOVYeHHX NOCY/IHH

Boporin
Ha mamwonry 16.4 exemaruuno 300pasKeHo cHCTEMY BOAONOCTAYAHHSA
B HEBEMHKOMY HaceJeHOMY NVHKTI. Boay sakauyioTs 10 BHCOKOTO pesep-
Byapa. 3 niel emHocTi BOJAA HAAXOAMTL V OVAMHKH, 3rijjHO i3 3aKOHOM
CIHOAVUeHHX NOCY/IHH.

Man. 16.4
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Haoan

Jaa poboru rigpoenexTpoerasiiii 3a gonomMorow rpebai, mo nepero-
POMXKYVE PivKY, CTBOPIOIOTH nepenaja pieHIB Boau. [lna nmpoxoay cyaen
nopy4 ia rpebaen podiaTh wWAKW3U, 01 AKHX TAKOM I'PYHTYETHCA HA 3a-

KOHI cnoayueHux nocyaus (man. 16.5).

Man. 16.5

Kamepn pigoxpemieni oaHa Bij ofHol HIINEHO 3aYMHEHHMH BOpOTAa-
mu. CyaHO MOKe MepenJIABATH 3 OJHi€]l KAMEPH B CYCiIHIO TLILKH B TOMY
BHNAAKY, AKIO piBHI BoAW B UX KamepaX odHakosi. [Ins BupirHoBan-
HA piBHIB BOJAH B KAMEpPaxX BOPOTA MiX HHMH TPOXH NiAHIMAKWTE, V pe-
ayJALTATI 4Oro Ii KaMepH CTAKTE CROAYYEHUMU NocyduHamu.

16.3. ¥V axiil nocxigoesocTi norpibuo BigunaaTy i oigitimaTe sopora 1
i 2, mob cyauo, aobpaxene Ha Manoaky 16.5, npoitmmo yepea sopora 27

Tlippasaiuysamit npec

Buxopucroeywun saxkon [lacka-
A8 i 3aKOH cOONYYeHHX [IOCYIHH,
MOX{HA OTPHMATH BHTpall y cuii 3a
nonoMorow zidpasaiunozo npeca.

Cxema rigpasniu”Horo npeca 3o-
OpaxeHa Ha MaawHEKY 16.6. 3anos-
HeHi piguHow 1 3'eana”i Tpybrow
muaigapn I i 2 € cnonydeHEMH TIOCY-
auHamu. o roro x mioma NopHiHA
S, B ApyroMy OHJIHAPI 3HA4YHO GiJb-
ma 3a Moy Nopmes S, y DepmoMy

uHAiHAPi.

l:l*-”'

Mauxn. 16.6
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Konm Ha mopuiess y BY:KY0MY IHJIIHAP] THCHYTH VHH3 13 CHI0K, MO-

N . i i i F,
Ayaes AKOL gopieHe F,, THCK Yy piAuH] fopiBHKWE p = S—‘ 3a zaxkoHoM [la-
1
CKAJA Hell THCK NepejaeThked B Vel TOYKHM piiMHH, TOMY HA NOpPIHIEHE ¥
HIHPOKOMY IHJAIHAPL AiATHMe HANpAMJEHA Bropy Ccmiaia, MOAVAL AKOIL

F;.Sz W & * =
F,=pS, = . SBLICH BHILIHBAE, IN0 BiAHOIMIEHHA CHJ, AKI OilOTH HA
1
= & = 'l F.-;. SE 5
MOpIIHI, IPONOpPIiiiHe BiIHOMEHHD ILJI0I] NOPIIHIB: Fh: E . Ockinskn
1

.., TO MAEMO, IO .., TOOTO BHTpAIN V CHII.
liapaeniuxHi npecH MHUPOKO BHKOPHCTOBYIOTE ¥V TEXHINLI: HATpHEAAI,
AAA WTaMnyBaHHA Bupobis, v BupobHMITE] 0nil, Kupis, rymu.

IIpo nio My Ai3HATHCH? ]EIE

¢ Tuck piguen 30iaemyeTsea i3 ranburow. Ha ranburi A THck BHpa-
xawThL hopmynow p =pgh, ne ) — rycTHHa pignan.

e  3akoH cnoayyeHux nocydur: v COoJyUeHHX MOCYAMHAX, V AKI HanwTa
Ta caMa pijnHa, NOBePXHA PiAWHA PO3MIIVETHLCA HA OIHOMY piBHi.

JoMammii ekciepwMeHnT @

16.4. BHKOpPHCTOBYIOUH 3aKOH CIOJVYEHHX IIOCYIHH, 3poDIiTE CaMoTy-
JKKH pireHb. /lna nwporo 3'egHaliTe rYMOBHMH TpVDOUKAMH JIBi
NJACTHKOBL NIAIIKH 3 00pisaHEM JHOM. 3a JIONOMOro IBOT0 PiBHA
MOXXHA NepeBipUTH, HAIIPHKJAJ, YH pO3MillleH] JBa LBAXH B CTiHI
Ha oHil ropuaocHTATI.

JdonaTkoBi 3anMTAHHSA Ta 3aBIaHHA

IMouaTkoBnii i cepenuiil pismi

16.5. IloacHiTE, YoMy THcK V pigmHi abinsmyerhbca 3i abinemerEAM
rIROHHHT.

16.6. fxow dopmyroKw BHpamkKalOTh 3ANEKHICTE THCKY B pPiAHHI Bijg
raunbnHEn?

16.7. IlopiBHAlTe 3HAYEHHA THCKY, 10 3[iHCHIOE BOJIa HA JHO KOMHOI 3
NoCyAWH, NoKazaHux Ha manwHKy 16.7. Un ograkosa Bara BoJan B
mux nocyaunax? Ilnoma gaa yeix nocyaMH ofHAKOBA.
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16.8.

16.9.

16.10.

16.11.

16.12.

16.13.

16.14.

16.15.

16.16.

Man. 16.7

ligpocrarwyrauit THCK y piauHi Ha raumbmai 12 cMm cTaHOBHUTH
852 Ila. IIlo ue moxe HyTu 3a piguna?

HocTaTHil piBeHb

¥ unnisaApHYHy DocyAMHY 3 naomeno gaa 100 em” Haanau 3 1 BO-
Aun. Axnit ruck 6ina gHa nocyaneEn?

PryTe, BOAY i1 MOTOPHY OJIHBY HAJIMJIM B IHUJIHAPHYHY NOCYAHHY.
TosmpHa mapy ko:xHOI piguanH — 10 cm. HAKuit THCK piguH Ha
IHO MOCYIHHAT

In aMiHATECA THCK BOAHM HAa AHO Oaka, AKIIO HA NOBEPXHIO BOIAH
noMicTuTy gepee’sHuil 6pycok, Koau:

a) fax 3amoOBHeHHWII HA NOJIOBHHY cBOro 0b’emy;

6) 6ak 3amoBHeHHIT BoJO0 A0 Kpais?'

I'impocTaTHyEN#E THCK BOAHW HAa AHI Daceitmy craHoBuTe 20 rlla.
flka maca Boam B DaceiiHi, AKIO HOTO JOBXHUHA JopiBHIOE 25 M, a
mupuHa — 5 M7

Axpapiym kyOiunol dopMH HANOBHEeHHI BIIepTh BOAOK. AKHI ria-
POCTATHYHHH THCK HA IHI aKBapiyMa, AKII0O MAcCA BOAH CTAHOBHTL
171?

Bucokunn piBens

Iuxiagp saspumkn 20 cM JoBepXxy 3aloBHeHHH PTVTTIO i Bojgoo.
HArHi rigpocTaTHYHAN THCK HA JHO NOCYAHHH, AKIN0 OAHAKOBL:

a) ob'eMn pimguH; 6) macu pigua?

¥ woninax U-noxgi6rol Tpy6ku micTAThCA BOAA i rac. Bucora cro-
enuukKa racy — 20 cmM.

a) [Ilo suine: pisess BoAKU YK piBeHE racy?

6) fAka pisEnna piBHiB piguHE B Koninax?*

AxpapiyMm 3apeHIIKH 40 cM HANOBHEHWH BIIEPThH BOA0OID., 3 AKOIO

CHJIOK BOJA THCHEe HA CTIHKY akKBapiyMa, fKIO INHPHHA CTIHKH
60 cm?’

ITopada. BpaxyiiTe, 10 THCK 3AJEXHTE TLALKH Biji BHCOTH CTOBIA PiAMHN.

2

ITopada. CropucTaiiTeca TiM, o Ha pisui poaginy pigns Tuek B ofox Koainax Tpy-

DxH OfHAKORINH,
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§ 17. ATMOC®EPHHUIH THCK

1. AtmochepHEHEA THCK.
2. Ak iforo Mo¥Ha BHABHTH JOCHITHMM INJAXOM i AK BHMIDATH THCK

atmocdepn?
3. Haniftamii mur.

1. ArmochepHHH THCK

M#u xuBeMO Ha IHI BeJIHYE3HOTO NOBiTPAHOrO OKeaHY, AKHI 0TOYye
geMuy kynw. Iloeirtpany obonorry demiai HazueawTs arMocheporw. Bouaa
NpOCTATHYIACA HA CcOTHI Kinomerpis i He mae uitTkoil me:xi. Ha manwon-
Ky 17.1 sobpaskena ¢gororpadia armoctepn 3emaui, 3pobiaeHa 3 KocMocCy.

Man. 17.1 Man. 17.2

Yepea TaxiaHA aTrMocdepa OTOUVE NMOBEPXHID 3eMJi 1 YMHATH Ha Hel
THCK CBO€K Barow. Bignoeizmo mo saxomy Ilackana, THcK aTrMmocdepn
nepeflaeThCHA YV BCIX HAIPAMKAX.

Trck uAMaNHii: HANPHKAAM, CHJIA aTMOchepHOT0 THCKY HA MOBEPXHIO
BaImoil gojoHi nprbIH3HO JopiBHIOE Basl gopocnaol moguean (Max. 17.2).

3a sarkoHom [lackans, armocdepa YHHUTE TAKUH THCK HAa BIAKPpHUTY
NOJIOHKD HABITH TOMA1, KOJH BOHA MOBEPHYTA 6HU.3!

17.1. 5k cruna THcKy aTMocdepn HanpamaeHa ao creni? Yomy crena
He pyXaeThed mifg xiew miel cmau?

' Hopada. Illp6 apaiiTh cuay THCKY HA BCIO CTiHKY, BisbMiTh THCK BOAM HAa BHCOTI, M0

AopiaHioe NONOBMH] BHCOTH CTIHKH.
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daasanoca 6, TaKkWi 3HAYHUH THCK aTMocdepH NOBHHEH CILTIOCHYTH
KoxHOoro 3 Hac. Ha mjacra, nsoro He BigfyBaeThca — aJiKe piHHH i ra-
31, 1m0 MICTATHECH B HAIIMX THAHMHAX, TAKOM NepedyBRawTh MijJl THCKOM,
0 OpHOIH3HO JOPIBHIOE aTMOChepHOMY.

2. Ik Horo MoxHA BHABHTH JOCAIITHHM HIJIAXOM i K BUMIpATH
THCK aTMochepu?

Haitnpoerimmil gocaiyy BHABIeHHEA THCKY BH MOXeTe 3pobfHTH caMo-
cTifiHO, i BaM He noTpidHe oaHe 0ONaTHAHHA,

Braruite moxn (man. 17.3).

A tenep sanuTaiiTe cebe: vomy
moku Brargyauca? I um gopeuso
TYT cJA0BO «BTATHYTH#*? Ym €
moch, WO MAZHe 34 WOKU 3cepe-
AuHA?

Illokn ¢GaxKTHYHO He «BTATY-
BANHMCA®, A <«BAABIKBAJIHCHA»: 1IX
BAABHE THCK aTMmocthepn.

Takomx 3a paxyHOR aTrmoctep-
HOI'0 THCKY OigHIMAaeTLCHA BOJa B
TpyBILl, AKIO NiIHIMATH NOpUIEHE Man. 17.3 Mar. 17.4
(man. 17.4).

CHHI cTpinIKH HA IbOMY MAJNHHKY CXeMATHYHO 300pa)KylOTh THCK
arMochepH — BOHA «3AIITOBXYE®» BOAY B TPYVDKY, KOJH MNOPHIeHE ITigHI-
MAKTE.

Hocaia Toppivenni

Irtanificerknil ¢isnk i maremaTnk Eranmxenicra Toppigvenni, yueHs
Tanines, aanponoHyYBAB TAKHII eKCIIEPDHMEHT.

danaAHY 3 OHOTO KiHIIA CKAAHY TPYOKY 3aBHOBXEH nprOAn3HO 1 M
ZANOBHIOBAJIM PTYTTIO, Hicjad vyoro BifkpuTuil Kinensk TpybKH THMYACOBO
zakopryBanau. [lorim TpyOKYy mepeBepHYJIH i 3aKOPKOBAHHH KiHEIE Tpy-
OKH 3aHVPHIIH B ALY i3 PTYTTHO.

Konu » HMXHIA KiHenbs TpyOKH BIIKOPKVBANH, HA NOAME DAraThOX,
PTYTE He BHAHJIACH 3 TpyOKH NOBHICTIO: V HIHl 3aIHINWBCH CTOBI PTYTI
saBBHIIKH npubanaso 760 mm (max. 17.5).
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Man. 17.5 Man. 17.6

ITig yac EaXUIAHHA TpYOKH piBeHL pTYTI B Hill 3aJHINABCA HA MOMY
camomy pieni 760 mM, gonoxku BcA TpyOKa He 3ANOBHIOBAJIACA PTYTTHO
(man. 17.6).

Pryrs He Bununacs 3 TpyOKH depes THCK amMocepu HaA NOSBEPXHIO
pmymi 8 wawi (mopipEANTE 3 HAITHM TONMEepeIHIM AOCHioM BTATVBAHHA
BOAH B TpYOKY nopuiHem).

Toppivenni sgoragasca, 0o el eKCIEPHMEHT, HA3BAHHH MisHINTe HOTO
iMenem, Moxke OYTH BHKOPHCTAHMI JUIA suMIpiO8aHHA THCKY aTMochepu.

PryTs v Tpybui nepebysae B piBHOBAa31 mij glew geox cua: 1) sanpsa-
MJIEHOl BHH3 CHJIH THMKIHHA mg, e m — Maca prTyTi B Tpyoni; 2) Hanpsa-
MJeHOl Bropy cuam THcky F. a3 Goxy pryTi B uamni, 3yMOBJEHOI THCHKOM
armocdepn. Tomy ni cann piBHL 3a Mmogyaem: F_ = mg.

Cumna racky F, = p S, ne S — nioma nonepevynoro nepepiay Tpyoxs.

Maca pryri B Tpybui, m =p, Sh ge p,, — rycruna pryri, h — Bucora
PTYTHOTD CTOBITIHEKA.

3sigcu orpumyemo: F, =mg = p S=p Shg = p, =p_ gh.

OTsre, ammochepruil muck sUpaXacmbcA Yeped UCOMY pmMYymMHoz0
cmosnyuka 8 excnepumenmi Toppiveani popmynrow

Pn = pplg'h "
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BukopucToByioun e, armochepHHil THCK MOXHA BHMIPHBATH BHCO-
TOK PTYTHOro croBmuuka. Tpusanuii uac Tak i podunn. I cworogui y npo-
rHO3axX MOrojH 3HadYeHHA aTMocepHOro THCKY YACTO NOJAAKTh ¥V MidiMe-
TpaX PTYTHOrO CTOBOYHKA (MM pT. CT.).

Hopmaabnum ammocghepHum muckom BBAMAWTE THCK, CTBOPIOBA-
HHH PTYTHUM CTOBITYMKOM 3aBBHINKHN 760 mm.

17.2. IlopaiiTe HOpMaIbHAI aTMoChepHAI THCK V DACKANAX, °

Poar’sayioun myinesi aanaui, ans cnponieHHA po3paxyHKie GepyTh
p, = 100 xlla.

17.3. 3 akolo cunom0 arMocdepHil THeK Aie Ha mosepxHIio 1 em”?”

Tak, Ha KOMeH KBaJ|paTHHI CAHTHMETp NOBepxHI aTMocdepa THCHe
i3 cHJI010, IO JAOPiBHIOE Basi KimorpamMoBol rapi.

17.4. Apgym minsHOrO Nanepy, Lo JeXHATh: HA CTOJi, YHHHATE THCK,
o npubanano gopiesawe 1 I[la. Slky BucoTy moBMHHEA MATH CTONKA nane-
PV, Mol BOHA YHHHJA THCK, [0 JOPiBHIOE HOPMAJLHOMY aTMoc(hepHOMY
rueky? Brasaiite, o TormuHa apkyma gopisuioe 0,1 mm.’

17.5. 3HaiiTe BHCOTY CTOBOA BOAH, AKHI CTBOPIOE THCK, IO JOPiB-
HIOE HOpMAJTLHOMY aTMochepHOMY?®

17.6. fAxuit Tuck B ozepi Ha raubnmi 10 M 3 ypaxyeauuamM arMmocde-
pHOro THeRY?®

17.7. Ilnonia erinpeEmmi — 1 M°,

a) flka cuna armocteproro Tucky Ha crinsHun0? IlopieuafiTe il a
Barow asroMo0ins, Maca AKOro CTAHOBHTE 1 TOHHY.

6) Yomy cusa arMocdiepHOro THCKY He JIAMAE CTIABHANI?’

Hopada. Cropuctaiiteca dopMynon p=pgh A18 THCKY CTOBNA PiguHM.

*  Bidnosids. 101000 Ila.

4 Bidnosids. 10 H.

! Bidnosids. 10 M (npubauano spcora TpHOOBepXoBoro GyauuKry).

*  Bidnoside. 10 M.

% Bidnosids. 200 kI1a.

Bidnosids. a) 10° H — ne npubauano & 10 pasis Ginsie 3a Bary Aerkoporo asromobing.
6) Ha cTinsamio sHHay gie TAKA CAMA CHIIA ATMOCHEpHOND THCKY, HANPAMISHA Bropy.
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bBapomerp

Tuck BMMipwIOTE 3a JONOMOroN NpHAAAY, AKHH HAZUBAWTL Oapo-
mempom. lle cnoso noxoanTs Big rpenbKknx «baros» — eTArap, BAaHTAM »
1 emetred» — «BHMIPIOWO*.

Iepmumnu bapomerpamu Oyna Bxxke 3aHalioma BaMm «Tpybka Toppiven-
Jis* 3 HAHECEeHOI0 Ha Hel IIKAaJ0l0, 38 AK0K BHMIPHBAJIH THCK B MLIIMET-
pax pryTHOro CTOBHUMEKA.

Taxki GapoMeTrpH, 0fHAK, MAJIH IBa cyTTER]L Hepoaiku, [lo-mepme, BO-
HH Oyam rpomizjaki it kpuxki. A no-apyre, napu pryri ay:xe mgIigaIusi
AA 300pOB' A JIOAHHH.

S NHX NPUYHH CLOrofHI BUKOPHCTOBYIOTE Dezneuni Ta apyuni Japo-
Mempu-anepoidu (v nepernajgl 3 rpenbkol — «0De3piinHHI» ), AKI He Mic-
TATE PiAHHN,

Manorok 17.7 € dororpadgiero Gapomerpa-asepoia, a MmanwHoK 17.8
CXeMaTH4YHO NokKaaye oro OvaoBy.

Man. 17.7 Man. 17.8

I'odposana (xBHAcTa) MemOpaHa ! 3akpuBae Kopobky 2, 3 AKol BH-
rauaHe noeitpdA. lllo Ginsmuit armocdepHuil THCK, TO CHJIARHIIIE IPOrU-
HaeThcA MemOpanHa. Crpinka 3, npHKpiniaeHa ao MemOpaHH, TOKAa3Vve
aHAYeHHA aTMocdepHOro THCKY HA KA NpHIagy.

Bn, manesro, nomiTHan, 1m0 KOHeTpyKIiA DapomeTrpa-aHepoija cxo-
A HA KOHCTPYKIiK MaHOMeTpa. Taka cX0XicTh He BHIOAAKOBA: ajie
obujaea 1l NpUAAAM DPpHUIHAYEH] ANA BUMIPDIOBAHHA MUCKY.

danemuicTs armocdepHoro THCKY Bijl BHcOTH. AIBTHMETP

ArmoctepHui THCK 3 BHCOTOK 3MEHINYEThCH, DO 110 BUIIE MM ITigHI-
MAEMOCH, TO MEHINY BHCOTY MATHME CTOBI NOBIiTpA, po3TalloBaHWil HAJN
HAMH.
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SMeHIIeHHA aTMocepHOro THCKY Mmijl 9ac MmijiHiMAHHA BHKOPHCTO-
BYKOTE YV OPHIANL NMH BHMIDIOBAHHA BHCOTH — aasmumMempi (Bl nar.
«AJBTYC» — BHCOKHI). AnpTHMeTpH paHille INMPOKO BMKOPHCTOBYBAJH
B JOTAKaX, aJle 3apad BHCOTY BHMIPIOOTE TOYHINIHMH OpHIALAMH, OCKI-
JBKM THCK aTMocdepn B JaHIl TOUYN] 3aNeXUTh He TINILKH BijJi BHCOTH, A,
HANOpPHKJIAL, IIe i Bl DOrogH.

Hagimo sumipoBaTi atMocihepHui THCK

Vueni gagHo nomiTHau, 1o nozody moxcHa nepedfayumu 3a aMiHOK
aTMocthepHOro THCKY. SJHHXXEHHA THCKY 3a3BH4Yail O3HAYa€, 1IN0 MOroja
NOripMMUThLCA, 4 NiIIBHINEHHEA THCKY 03HAYAE, [0 NOr0Ja NOKPALIIHTLCA.

Y yoMy npHYHMHA B3AEMO3B A3KY MiX THcKoM i morojaow? Piu y Tim,
0 34 3HHMKEeHHA THCKY B JiNAHKY 3HHKEHOrNo THCKY MOTPANAE NOBiTpA
i3 cyciHiX ninAaHoK. BoHO migHIMaeThcA Bropy, po3nIMpYHCE 1 0X0-
JoMKYIOUHCE opgHouacHo. IIpu oxonom:xenHi moriTpsa BojgAHA mapa, AKAa
3aBH/H € B NOBITPi, KOHAEHCYEThHCA (MEePEeTBOPKETHCA V BOAYV): CIOYATKY
VTBOPHIOTHCA XMapH, a HOTIiM i3 XMap YTBOPIOTLECA JONIOBL XMapH.

¥V mMeTeopONOriYHMX NPOrHO3aAX VHA3VIOTh
THCK Ie 3 ofaHiel npuuunn. Pigy v TiM, mo Gara-
TO JH0JAeH ¢«MeTeozaNexHis! IXHE CAMONOYYTTH
3anexHuT: Bing moroam. Ti, v KOoro aHHMKeHHH
aprepialeHHil THCK, NOTAaHO [EePeHOCATH 3HH-
JKeHHA aTMocdepHOro THCKY, a JIOJH 3 IiJgBH-
IeHUM apTepiajbHHM THCKOM MOTaHO NOYyBa-
OTHCA 3a MABAIIEHHA ATMOC(EepHOT0 THCKY.

o, HamliuaMue muT

ATtmocdepa HABKOJIO Hac, 3a Beiel cBoel M’ AKOCTI, € HAMIHHUM IIHTOM.

[lo-nepime, B armocdepi aropdawTs, He JOCATHYEBINN NoBepXHi demui,
MemeopHi miaa — HeBeNHKi KocmiuHi Tina. Ilpm usomy BOHM 3anuma-
I0TL HA HeDl ACKpaBHH cOiff, TOMY paHille IX BBAMKANH «JeTIOUYHMH 31p-
KaMH»,

ITo-gpyre, armocdepa mornuHae abo BinOMBae cOHAYHY pajianiio,
AKA B HAJAMIPpHHUX A03aX 3alIKOoMaa O HAM i BCLOMY KHBOMY.

ITo-TpeTe, aTmoctepa — uynoBa «InybDas: BoHa 3irpisae 3emiaio, aa-
TPUMYIOUH Terio, o BuxoauTs Bijg Harpitoi CoHueMm seMHOI nopepxHi.
HAx6m maBkoa0 3emai He O6yo arMocdepH, 3eMaA Oyaa 6 Ayike X0J0OAHOIO.
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Ane, Ha xanp, 3aMiCcTh BAAYHOCTI, JOJHHA NOoYaka 3A00JiIOBATH
IKOAY arMocdepi, COATOIOYH TAJHBO V Beandesnux macmrabax. Jleaxi
BYEHI BRAMKAKTE, 10 11e MOJE IPHUIBECTH J10 3MIHKN KaiMaTy (TaK 3BAHOIO
«rnobanbLHOrO TOTEeNMiHHA*). ¥ peayabTari pieens Bogu B CeiToBOMY
OKeaHI MOXKe NoMiTHO nigHsaTHcH, AeAKl npubepesxkHi KpalHHM MOXKYTH
OVTH 3aTOILIEHi, A pOAIYi 3eMJIi — NepeTBOPHTHCA B MYCTEi.

Moxiupo, came Balle NOKOJIHHA noabae Npo MOPATYHOK HaUol
ILIAHEeTH.

o
IIpo mo MU Xi3HAIHCE? |= |=

SeMJ0 0TOYYE NOBITpAHA 000N0OHKA — amMocepa.

YHacnigor seMHOTo TAXKIHHA aTMocthepa THCHe HA 11 MOBepXHIO i Ha
Bei Tina, poaramopadi noban3y nosepxHi 3emii,

Hopmansauit armocdepHnil THCK craHoBuTs npubamizro 100 rlla.
IIpubau3ao Takwili THCK CTBOPIOE cTOBO BogH 3aBBHmMEKEH 10 M abo
PTYTHUH cTOBIMUUEK 3aBeminKl T60 MM,

B excnepumenTi Toppivenni pryTek He BHAMBAETHCA 3 TpyOKH, 060 11
TAM VTPHMYVE THCK aTMocdepH HA NOBEPXHIO PTYTL B uami.
ArvochepHHl THCK BUMIPHOIOTE GapomMempon.

ArmochepHHI THCK SHHMKVETHCA Nepej NOTipIIeHHAM IOToaH 1 mijg-
BHIIVEThLCA Nepex 1i oK palleHHAM.

JlomamHii eKcniepuMeHT &@

17.8. V cxknsgay nasmKy Hanuiite soay i nepeseprirs ii. Boga Gyae Bu-
JusatTHcAa 3 OyiaskagaaM, [loriM HanoBHITE DodieTHIeHOBHIT Da-
KET BOAOI i MepeBepHITEH Horo: BoJAa BHJJEThHCA Oe3 ByIbKAHHA.
[MoscHITL O BiAMIHHICTS.

[

7.9. Onyeritsk nopoxualo 6aEKY vV BoAY i 3auepnHiTe B Hel Boay. Iorim
noYuHAaliTe mMigHiMaTH OAHKY 3 BogH moropH aHoM. IloacHiTE, Ho-
MY BOJla HE BHJIHBAETHCA 3 DAHKH.

.

JlopaTKoBi 3anMTAaHHA Ta 3aBAaAHHA @?

IlouaTkoen# i cepeaniil piBHi

17.10. PosraxiTh, AK MOXKHA ITEPEBIPHTH iICHYBAHHA aTMOochepHOTO THCKY.
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17.11.
17.12.

17.13.

17.14.
17.15.

17.16.
17.17.

17.18.

17.19,

17.20.

17.21.

Omumite gocaig Toppivenai. Axkow 6yna meTa nsoro gocaiay?

Ha sakiii BMCOTI PTYTHHH CTOBMYHEK CTBOPIOE THCK, 1IN0 AOPIiBHIOE
armochdepromy? fAxka Bucora BignmoeigHOro cTOBNA BOgH?

YoMy A0piBHIOE HOPMANLHUI aTMochepHHI THCK:
a) y MiriMeTpax pTYTHOTO CTOBITYHKA
0) v nackanax?

HocraTHiil pisens
YoMy He MOIKHA MOPIIHEM MigHATH Boxy Bume 10 m?'

PoakaxiTs npo Te, AK MOMHA BHKOpPHCTOBYBATH aociaig Toppi-
YyeJUTl IJ1A BUMipHOBAHHA aTMOC(hepHOTO THCKY.

IloacuiTh, AK npanioe DapoMeTp-aHEePOI.

Ha manmosxy 17.9 zobpamena nmoinka mana nraxie. [losacHiTs,
OpHHEILA 1T gii.

d i

Maun. 17.9 Man. 17.10

OnigiTes THCK, AKHI YMHATE Balli MDiJOMIBM HA Oignory, KOJH BH
CTOITE, 1 NTOPIBHANTE OTPHMAHE SHAYEHHA 3 ATMOC(hEPHAM THCKOM.

OCTATHINH piBeHb
p

Omunmite, mo 6yae, AKINO BiAKA4YATH MOBITpA 3 TpyVOKH, KOJiHA
AKOI 3aHypeHi B nocyauHau 3 sojow A 1 B (man. 17.10).

Ha akin ranbuai THCK B 03epi B 4 pasn nepesHIVeE HOPMAJIBHHUH
armMocdeprnii THeK?

Yy MOHA «CXOBATHCA» BiJf aTMocdepHOTO THCKY, IIOBHiCTIO 3a-
HypHBImHCE ¥ Boay?! [loacHiTs cBOXO BiNOBIAL.

i

ITopada. Croan soan saneumxy 10 M cTROpIOE THCK, 110 A0PiBHIOE THCKY ATMOCHEDH.
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17.22. Yomy JOpiBHKE THCK NOBITPA B KOMHIN 3 nmocyame A, B, C

(Man. 17.11), akmo B Tpydui — pryre? BeaxkaiiTe, 0 THCK 30B-
HiIHLOT0 NOBITPpA AOPiBHIOE HOPMANLHOMY aTMOChepHOMY THCKY.

Bignosias nogaitTe B MiJliMeTpax pTYTHOIO CTOBINYHEKA,

A |— -\', CM B — cM c ::-\I (M|
— || S0 LW =100 =100
=50 =H0 =80 |
=0 =0 |
=40
(=20

=

Man. 17.11

17.23. ¥ craasii Tpybdmi i3 sanasHAM BepXHIM Ki-
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HIeM € pTyTh (Maa. 17.12).

a) Yomy pryTh He BHINBAETLCH 3 TPYGKN? T
0) Yomy mopiBHIOE THCK NOBITPA HAL PTYTTIO,
AKIO THCK arMocdepH AOpIBHIE HOPMAaJILHO- g
My armochepuomy? IMopafite Bignopigs y Mi- S
JIMETpax PTYTHOI'O CTOBIYHKA.
=5
Man. 17.12



§ 18. BHIITOBXYBAJILHA CHJIA

B PIITHHAX 1 I'A3AX.
3AKOH APXIMEJIA. IIJTABAHHSA TI1.J1

1. BumrroBXyBanbHA CHIIA.

2. 3axon Apximeja.

3. T'igpocraTHuHe 3BaKyBaHHA.
4, IInasanna Tija.

1. BumrosxypaasHa cHjaa

IHposenemo mocaijn

IloknaniTe HA BOAYV Jeper’aHUil 6pycok. BiE naasamume Ha moBepx-
Hi Boau (man. 18.1). Tomy 3 Gory BoaAM HA DPYCOK JI€ HANPAMAEHA B820PY
CHJIA, AKA 3piBHOBAKYE CHIYV TAKIHHA.

Il cuny HaA3HBAKTHL BULLMOBXYBAABHONW CU-
Ao, abo cuaow Apximeda, HA3BAHOW TaK Ha
4ecTh JAaBHLOIPENbKOr0 BYEHOrO, AKHHE Neplnum
ii BHBunE, i nosnauaoTs F, .

Illo6 apoavmité @hisuuny npupody BHIITOB-
XYBaJbHOI CHJH, 3BepHEMO VBAry Ha Te, II0 Ha
YACTMHM [OBEpXHi Tina, 3anypeHi B piausy, Ai- Mau. 18.1
I0TE CHJH THCKY 3 DoKYy piguan. TaknMm unHOM,

BHINTOBXYBAJAbLHA CHJIA — Ie pieHodilina cun MuckKy piAHHHA Ha 3aHYpeHi
B piANMHY YACTHHH NOBEPXHI Tina.

2. 3axon Apximena

3uafigemMo BEpa3 anAa cAaad Apximena. lna mpocrotH aAki Tinmo poa-
riagHemMo Opycor v opMi NpAMOKYTHOrIO Napaneneiinena, aje oTpHMa-
HHI BHCHOBOK, AK TOKA3aJIH CKJAIHINI po3paXyHKH, COPABEIJIHUBHEI IA
Tina doaiasHol dopmu.

Iloaraunmo h ranbuHy, Ha AKIH PO3TAINOBAHA HUMNHA I'PaHB 3aHYpe-
HOTO V BoAy Dpycka, nmioma Aol gopisHioe S (man. 18.2).

Buaitgemo pisnodiliny cun mucky éodu Ha GpyCoOK.
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Cunim THCKY BOAH Ha NMpoTHIeHKHI DigHI rpa-
Hl DpycKa apisHosaxywoms O4HA OOHY, OCKLIBKH F
piBHI 3a MOAYJIEM i NPOTHIEKH] 38 HAIPAMKOM,

3pigcH BHNNIHBAE, IO piBHOAINHA CHI THCKY
BOJM HA YACTHUHM NOBepXHi DpycKa € TiALKKN cula

THCKY BOAH HA HH:KHIO TrpaHb Opycka. lla na- S
npamieHa &zopy cuna i e cuaow Apximeda.
SHalijleMo BUpaa A4 MOAYJIA M€l CHIM. Max. 18.2

Bu pae 3uaeTe, [0 MOAYAL CHJIH THCKY HA [EeBHY NOBEPXHIO AOpiB-
HIOE AOOVTKY THCKY Ha miaomy miel mopepxHi. OckinsKH Ha ranbuHI A
THCK BOJH p=pgh, y JaHOMY BHOAJAKY MOAVIL CHIH ApXimena
F,=pS=p_ghS.

3azgaunMo Tenep, mo aobyrox hS gopisHIOE 006'emy 3AHYPEHOL yac-
munu opycka V. Orme, F, =p gV .

Takwil BHCHOBOK cOpaBeNHBHIT 114 fydb-AKol piinEH, TOMY

MOAYJbL CHJOH ApxiMena, 1o Ai€ HA TiN0, 3aHYPEHe B PIJAHHY, BHPAKAKOTH
(hopMy 1010

F,=p,8V,,
Ae — p, rycTHHA pignan, V, — ob’em 9acTHHHE Tina, 3aHypeHOI B piiHHY.

A Tenep BigMmiTHMO, IO HOOYVTOK pnga nopiBHKWE 8asi ob'emy piguaR

B 00’emi 3aHYpeHO] YACTHHH TiJja.
OTxe,

cuna Apximesna, uio gie Ha saHypeHe B piguAYy TijNo, HANPAMIIeHA BREpX
Ta AOPiBHIOE 38 MOJVJIEM Basi pignHK B 00’eMi 3aHypeHOl YacTHHH TiJja.

Axmo Tino noswicmio saHypeHe B pigmHy, TO 00’'eM 3aHypeHOI uac-
THHU Tina, 3suuaiiHo ¥, JopieHIOE 06'eMy 8cbo2o TiNA.

18.1. Bpycok 3aBBMINKH d 3aHYPeHH ¥ PiAMHY 3 'YCTHHOIO p, TaK,

110 BepxHA rpads Gpycka nepebyeae Ha rnubuni a (man. 18.3).

a) 3 AKO CHUN0K piAMHA THCHE HAa BEPXHIO rpads Opycka?

6) 3 AKO0I0 CUNIOW PiiNHA THCHE HA HHXKHIO rpaHk Opycka?

B) Homy nopiBHE pisHOAiINAA F, cun THCKY pianaEM Ha 6pycor? Ky-
1 BOHA HANIpAMJIEHA?
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r) Uu pmopiBHIOE 3a Mozyiaem cuiaa Apximena Basi pigzmem B 06’emi,
mo gopiexioe 06’ emy Gpycka, v npomy sanaggy?’

Man, 18.3

Ha npuxnagi owporo 3apjaHHasa Mu 0auHMoO, [0 SULIMOSXYEAAbHA
(HanpAMJIeHa Bropy) cHJia 3yMOBJEHA 602010 piiMHM (CHI0K0, HANpAMJIE-
HOHK BHH3).

Tak, BHIMITOBXYBANILHA CHJA, 110 i€ HA MOBHICTH 3AHYVPEHUH B pign-
HY OpVcoK, BHHHKAE TOMY, III0 HA HAMHIO rpaHb OpycKa mie 6iabmma cuia
THCKYV, Hi}X HA BepXHK. A ne, v CBOIO 4Yepry, NOB'A3aHO 3 THM, IO THCK
pidunu sbiavuyemovea 3 2aubuxow. 30iNBINEeHHEA THCKY PiARHEA 3 randn-
HOK 3VMOBJEeHe THM, 0 BEPXHI IDapH piHEH THCHYTH CBOEN 6420/ HA
HHHI Imapu.

18.2. Ha nni nocyAuHEN 3 BOAOK JeXKATE anwoMirieBn# 1 migaui 6py-
cKkH (mig GpyckaMu € Boja). flke comiepinHomenHA cun Apximena, mo mi-
0ThL HA 11i BpycKHl, SK0L0:

a) ob'emm OpyCcKiB piBHI;

6) Mmacu 6pyckis pieni.”

18.3. Un Oyne BHIITOBXYBAJBLHA CHJA JiATH Ha TLNO, 3aHypeHe B pi-
JAHHY, B CTAHI Hesdazomocmi (HAMPHKIAMA, V KOCMIYHOMY Kopabii mijg gac
NOJBOTY 3 BUMKHeHHMH ABuryHamu)?® !

Bidnoside. a) F =p gaS. 6) F, =p g(d+a)S. ») F, =p gdS=p_ gV, : wHa-

npamaena sropy. r) Hopisawe.

Bidnoside. a) Ha 6pyern giors pissi coan Apxivesa. §) Ha amominiesnit Gpyeoxk gie
B 3,3 pasa Ginwima cuna Apximega.

ITopada. Bpaxyiite, 10 BHINTOBXYBAJLHA CHIA 3YMOBJEHA BArOKW ropimHix mapie
piguun Ha Ti, {0 POITAINOBAHI HIMKYE.

' Bidnoseids. He 6yge.

169




18.4. Ha nosepxHi BoH ILIaBA€ KOJOAA, Maca AKoi gopirHoe 20 kr.
Yomy jpopiBHioe cuia Apximena, mo Aie Ha mio konoay?' *

[HosiTponaasaraA

Mipryeanss, noaibnai 1o 3azgaueHHUX BHIIlE, CBIIYATE, 110

BHINTOBXVBAJBHA CHJIA TAKOM J1€ Ha T1J0 B rasl.

Came 1A cHia 3piBHOBaXKYE, HANPHKJAN, CHIOY TAMIHHA, IO Ji€ Ha
MOBITPAHY KV, 110 1aBae B noeitpi (man. 18.4).

Man 18.4

Saxon Apximeda cnpaBeHBHE i 108 rasis;

Ha Tijno, poaTalloBaHe B rasi, fic BHINTOBXVBAJILHA CHJI&, AKA AOPIBHIOE
Ba3i rasy B ob’eMi, AKHH JopiBHIOE 00’ €My Tina.

Mo:e BHHHEHYTH NMHTAHHA: YOMY MH He Bif[MYBAEMO BHINTOBXYBA-
JNLHOI CHJIH, 10 A€ HA KOMKHOIO 3 Hac i3 60Ky HABKOJHIIHLOIO NoBitTpa?
IIlo6 BixnmoBicTH HA IIe NHTAHHA, PO3B’ AMKITE TAKY 38184y,

18.5. OnigiTs BHMTOBXYBAJNLHY CHY, [0 i€ HA NOAHHY, Maca AKol
nopiBEIOE 50 Kr, 3 60KV HABKOJHIIHEOTO NMOBiTpA, 1 mopiBHAHTe ii 3 Ba-
row miel Joanean. BeaxkaiiTe, Mo cepeqHEA TVCTHHA JIOACHKOTD TiJa Aopi-
BHIOE I'YCTHHI BOAM. 3HAYEHHSA I'VCTHHH MOBITPA MOKHA JisHATHCH 3 J0-
Bigxoeux gammx.” !

ITopada. Bpaxyiire, mo konofa nepelypae B erani cnokomw.
Bidnosids, 200 H.

Iopada. Conouatky amaigite 06’em noacskoro riaa,
Bidnogioes. 0,645 H, mpo 8 775 paais Menine 8ij Bary mogmu.,
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3. IN'apocraTHuHe 3BAKYBAHHSA

Armo migsimeHe HA NPYXWHI TLIO 3aHYPHTH ¥V BOAY, TO MOMITHMO,
OO0 BHAOBMKEHHA MPVKHHA smenwumsca (man. 18.5).

S ——

Pue. 18.5

Ile apnme iHOAlI NOMHJIKOBO HAZHBAKTH BTPATON BArH TiMa miJ 4ac
#ioro sanypeHHda B piguny. Piu y TiM, mo nig vac sagypeHHd Tina, Ha-
NpHKJajJ, ¥ BOAY HOro Bara mpocTo NEpepoinodiiicmbpca: TENep TiAbKH
YacmuKa Barn Tijla NpHOajgac Ha nideic (y JaHOMY BHOAAKY IPYAHHY), a
pemTa — HA OROpY, AKOI € Boja. A AKIIO Ti/IO N1aBac HA NOBEPXHI BO-
AH, TO BOHO THCHEe Ha BOOY 8Ci€ CBOEH BATDH).

PoanopiMmo, AK <«BTpaTa Barus» (4epes Te, ONpo 0 HNLIOCA BHINE, Ii
clA0Ba MM BiZbMeMO B NANKH) BUABHIACHA <HA Bary 30J0Tas B [IpAMOMY
CeHCl MHX CJiB.

Ilap Cuparya (micta, ge mxus Apximesn) aa-

MOBHE CBOEMY HBEJipOBI KOPOHY i3 YHCTOTO 30- o
-

nora. Konn kopora Oyia roroea, map NONPOCHB
ApxiMena nepeBipuTH, YM CHpAaBji BOHA BHUIOTO-
BJIEHA 3 ¥ucmozo 30J0Ta. | opu mboMy mocTaBHB
VYMOBY: KOpOHA NOBHHHA 3JANHINHTHCH HEVIIKO-
JHeHo0! -y T -

Inea cnana Ha AVMKY BY€HOMY, KOJH BiH OVB v BaHHI: ApxiMen momi-
THEB, 0 IiJl Yac 3aHYpeHHA V BoAy Horo Tino crae aezwum. I anoranaecs,
AK II0 «BTPATY Bard» MOXKHA BHHKOPHCTATH A BHKOHAHHA MOCTABJIEHOTO
napeM saenasaal
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Pagicamit ApxiMeJ BHCKOYME 3 BAHHH | NOMYAaE BYJHIIEK, BUTVKYIO-
yn: ¢«Eppurals lleit BHTYK, mi0 B meperaaji 3 rpelbkol O3HAYAE «3HAT-
LI0OB#*, 1 J0OCl1 BXXHBAKTEL AJH BHPAXKEeHHA pajgocTi H 3aJ0BOJIeHHSA 3 OpPH-
BOJY SKOIoCh BiIKpHTTH, BUHHKHEeHHA BAanol el un v pasi poas’'asaHHs
BayXKol sagaygi.

HE e mir MmipkyBaTH BUeHHH 7

ApximMen 3poaymis, 0 «BTpaTa Bards TiJla JOpiBHIOE BHINTOBXYBa-
JAbHIM cuai, a UA cHaa 3a HOro BJACHHM 3aK0OHOM JAOpiBHIOE Bazl BOAH B
ob'emi, mo popieHe ob’emy Tina. OTixe, 3a «BTPATONH BArM*» MOJHA
3HaiTH 00’eM Tina, i, 3HAOYA 00'eM Tiza i oro Macy, MOXHA 3HANTH 2Y-
CMUHY peYosuHil, 3 AKOI BUTOTOBJIEHE IIe TLIO.

Iloapaunmo P Bary KOpoHH B noBiTpi, a P' — ¢Bara» KOpOHH NOBHI-
CTHO 3AHYPEHOL ¥V BOAY.

«Brpara Baru» kopouun P-P'=p gV, ne p, — rycruna soau, V —

06’eM KOpoHH. 3Bigen V = P-p 3
P.g
I'yeruey KOpOHHM p MOMHA BHDA3HTH Yepe3 Bary KOpoHH i il ob'em:

P a "
P, =V_' [lincTanawun B o ¢GopMynay HaBeAeHHI BHINE BHPas IJIA

g
ob'emy V, orpaMmyeMo

P. =P —P
E n P L P -

Bumipapmu P i P', aa gonoMoroio niei dpopmyan ApxiMej sHalmos
r'YCTHHY ped0oBMHHM, 3 AK0l Oyna BHrorosjesHa KopoHa. lla rycrusa, sa
JIereHI010, BHABHJIACA MEHINOIO BiJi TYCTHHH 30JI0TA.

Onucanmii cnocid BEMipIOBAHHA I'VCTHHH Tijla HABHBAIOTEL Zidpocma-
MUMHUM 38AMYBAHHAM.

18.6. Bara roponn 8 noeitpi gopieawe 20 H, a i «Baras» nig uac aa-
HypeHHsa y sogy — 18,7 H.

a) YoMy mopiBHIOE I'YCTHHA PEYOBHHM, 3 AKOI BUTOTOBJIeHA KOpoHa?

6) Un BUTOTOBIEHA KOPOHA 3 YHCTOrD 3070Ta?’

! Bidnoaide. a) 1540 xr/m*, 6) Hi.
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4. lInagaunsa tia
OcHoBHa YMOBa ILIABAHHA TIA

HArmo Tino naasae 6 piduxi (Ha moBepxHiI abo MOBHICTIO 3aHVPEHE),
TO cHJa TAMIHEA 1 cuaa ApxiMena, AKi Ai0Te HA He Tino, apisHosaN Y-
oms odna odHy, TOMY L0 TiIO nepefysae 6 cmani cnoxow (man. 18.6).

Man. 18.6

18.7. llepes’ aawii Hpycok, 0 MIABaE V BOJL 1 Maca AKOro AOPiBHIOE
200 r, nepesecaH y NOCYAHHY 13 PTYTTIO.

a) Um sminnnaca cana Apximena, mo gi€ Ha OpycoK, 1 AKINO TaK, TO AK?

6) YoMy popisaioe cuna Apximesa, mpo gie Ha Gpycok y koxxHiit a pi-
aua?!

YMOBM NJIABAHHA OJHOPLIHHUX TiA

Odnopidium HASMBAKTL TBEpPJE TiNo, 1o 3pobyeHe 3 OJHIE] peYoBH-
HH — HAOpHEKJag, Migauii Opvcok abo coCHOBA JOIIKA.

Mu posrnsHeMO TYT BHOAAOK, KOJH II€ TiJ0 Mae BHIVIAL NPAMOKYT-
HOT'O Mapanejeninefa, muniagpa abo Kyni, koam eéeck ob'eM pifuHEH, BH-
TicHeHHH TinoM, 3aMilIVETHCH pedOBHHOKW Uboro tina. OaHak ue tino He
NOBHHHE MATH, HAOpHEKJIAA, dopMy YOBHA — TAK] TLla MH OKpPeMO poar-
JAHEeMO NizHime, BUBYAKYM ILTABAHHA CY/IEH.

Axmo ogHOpigHe Tino, onMcaHe BHINE, IUIABAE B piAHHI, TO MOMKHAa
JamMcaTH

FJL - 'E:' = ppgpr: - I}rgvr =

Tyt .. — rycrusa pigwau, V, — ob’em sanypenol dacTHHH Tija,

= = F ¥ —
p, — T'YCTHHA pe10OBHHH, 3 AKOl BHI'OTORBJEHE TLIO, T'T — 00 eM TLIA.

' Bidnoside. a) Hi. 6) 2 H y xoxniit piguui.
173




18.8. JlopeniTs:

a) AKIIO IycTHHA Tina Oineina sa rycTury pigusu (p, > p,), TiN0 He
Oyae naaBaTH B piguHi (moToHe) — (Man. 18.7 a);

0) AKIIO ryCTHHA Tila JOopiBHIOE IyeTHHI pigweH (p, = p,), Tino Oyae
NJIABATH, MOBHICTIO 3aHYpeHe B piauny (man. 18.7 6);

B) AKINO IYCTHHA TiNa MeHIIe BiA rycTuHH pigusan (p, < p,), Tino Gyzae
IJIABATH HA NOBepXHI pigman — (Man. 18.7 B), a BinpomenHa ob6'eMy aa-
HYPEHOTO B PiIMHY Tija A0 BChOTO 00'€MYy Tina AOpiBHIOE BIAHOIMEHHID
I'VCTHHH TiNAa A0 I'VCTHHH piAHHH

Maxn. 18.7 Man. 18.8

18.9. fxa uacrura uﬁ;euy aitcbepra nepebysae nié BOJAOIO (MaJl. :h'l?:.Bj'_ﬂ'i

18.10. V akiit Eiﬁﬂnﬁﬁ BAM Pl.II.',IIEl MIaBATHME CTaNeBHil trpy'r?‘in |
 Gyne nnaearu B it camiit pigusi cpibuuit 6pycox? sonoTuii?’

[Topada. Cropucrafiteca pismicTio, ppgl": = p'gVT A TAKO THM, mo ob’eM 3aHype-
noi wacTunn tina V. se nepesnmye of'emy Besoro tina jp , To6TO NpaBRALHOK € He-
pirgicTh VJ = 'IF-’:'Fr :

ITopada. I'veTHHY NBOAY MOMHA JIHATHCA 3 JOBIAKOBMX JAHMX.
' Bidnosides. 9/10.

Bidnogide. ¥ pryri. Cpibaniit 6pycok nanapaTHMe, a 30n0THR — Hi.
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18.11. Craneenii Opycok, Maca akoro gopieHwe 10 kr, nepeHecinn 3
MOCYAHHH i3 PTYTTIO A0 HOCYAHHH 3 BOLOIO.

a) YUm amiannaca cuna Apximena, mo jaie Ha 6pycor, 1 AKIIO Tay, TO
AK — abinbIIMIaca 9M aMeHInnaaca?

6) Yomy popieHioe cuna Apximesna, ska gie Ha Gpycor v pryTi?

B) Yomy popiBHioe cuna Apximesa, aka jie Ha 6pycox y Bogi?' *

[Inasanna cynen

Onverite naacTanidHoBuil Opycok v BOAY — BiH nomole, ajxe ryc-
THHA NJACTHJIIHY OiNbIIA, HiZK 'YCTHHA BOIH.
Tenep aninmiTes i3 NLOro NAACTHJMIHOBOrO OpyCcKAa YOBHHK — BiH Oyae

naasami, xoua spobaernit a Toro camoro naactuaiay (man. 18.9).

.

Man. 18.9

Yomy na aMira GpopMH 3MYCHIA TLIO NJABATH?

¥V nomykax BiANOBiAL Ha He NUTAHHA PO3raAHbTe MadwHOK 18.9: Ha
HLOMY IOTPHXOBOK JNiHi€H nosHadeHHWH ob'em sodu, sumicHenol “wosHU-
koM. Mu Gaunmo, mo Bin noMitTao Oinemmmil 3a ob’'eM NIACTHIIHY, 3 AKOTO
BHTOTOBJIEHHH YOBHMK. A OCKIJBKH ciya ApxiMeaa JOpiBHIOE Bazi sumic-
HeHol minom piﬂuuu, TO 3aBAAKH opMi 4OBHHEKA cHJa ApXimema, oio gie
HA YOBHHWEK, MOYKEe 3pIBHOBAXKHTH CUIY THMKIHHA,

Ham npoctril gocnig mosacHie, YoMy
N1aBAKTHL BeJINYedHi cranerl kopabni, xo-
4ya I'ycTHHa cTanl malixxke y 8 pasle nmepe-
BHIIVE I'YCTHHY Boax (man, 18.10).

Piu v TiM, mo B mABOAHIH YaCTHHI
cyaHa (poaTallloBaHOI HUIKYE piBHA BOAM)
€ BeJINKl NMOpOKHHHH, 3aBJAAKH Y0MY Iij-
BOJAHA YaCcTHHA cyAHA sumicHae 06’eM Bo-
¥, AKHI v DaraTo pasiB mepeBHOIve ob’em
MEeTAJY, 3 AKOro BUTOTOBJIEHE CY/IHO.

! ITopada. a) 3sepuirs yeary, o cranesuii Gpycok naasae B pryTi i Tode y Bogi.
2 Bidnosids. a) 3menmmaaca. 6) 100 H. s) 12,8 H.
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Banmaxonidiiomricmo cyjHA HASUBAKTE MAKCHUMANBHY MACY BAH-
TAKY, AKHH MO}KHA Oe3nevHO NepeBo3UTH HA NLOMY cyaHi. BarTaskomin-
HOMHICTE BEJIMKHMX CYYACHUX TaHKepiB (Hanpurnaja, AJN# NepeBedeHHHA
Ha()TH) CTAHOBHTE COTHI THCAY TOHH.

18.12. IloacHiTE, oMy DifBOAHY YACTHHY CY/AHA YACTO JiJIATE Ha Bi-
AcikM, posjinesi BOAOHENPOHHKHUMHU Neperopogxkamu, '

Man. 18.11

Jlaboparopua poGora No 9

S SCYBAHHA YMOB ILIABAHHA Tina

Mema: 3" AcyBaTH YMOBH IJIABAHHA TiA ¥ piauHI.
Ob6aadnanma: Tepe3H 3 THPKAMH, MMOCYIHHA 3 BOJ0K, TPH Tina 3 pia-
HOI T'VCTHHOIO .

Ilepebiz poGomu

‘1. BumipsaiiTe cepefHIO I'VCTHHY KOMHOTO i3 3aNpONOHOBAHHX BaM
Tin Bigomum crnocobom. I[lopiensiiTe cepeflHIO I'YCTHHY KOMHOIO Tija
3 'VCTHHOI BOJAH. 3AIHIIITE Pe3yILTATH.

2. IlomicTiTe KOXHe Tino B BOAY i BM3HAYTE, UM IIaBae ue Tino, i
AKIIO TAK, TO AK — 3AHVPHBIIHACH V BOAY MOBHICTI0, YH YaACTKOEBO.

3. 3anumiTs peayiILTATH.

4, 3pobiTs BUCHOBKH 1 3anuuriTs ix.

Bidnosids. Axmp B ninpoauiit wacTuni cyaua 3’ asurses oTeip, To Bogow Hyae sanos-
Heno aume ol abo kKineka siacikia, ¥V nroMy BENAAKY CYAHO JAHYVPHTLCA ranbme
y Boay, ane ie nomose (man, 18.11).

Baxcano Gpati Taki Tpu Tina, mob nepme nnasano HA NoBepXxHi BoAH, ApYre [L1ABA-
10, MalxKe DOBHICTIO 3AHYDHUBIINCE ¥V BOAY, 4 TPETE TOHYIO ¥ Bogl. ¥ posal Takux Tia
3PYYHO BHKOPHCTOBYBATH HEBENHKi, NINBHO 3aKODPKOBAHI NAAIIEYKH, OO0 MICTATH
piany KinbKicTs micky.

Cepegnsa rycTHHa Tijta — ue sBiHomenHA MACH JaHoro Tina jo foro ob'emy.
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IIpo mo mu gisHAIHCH?

e Ha Tino, saanypene B piguny abo raa, lic HANpPAMJIEHA Bropy BHIITOBXY-
BAJIEHA cuia — cuaa Apxiweda. la cuna e piBHOAIMHOK CHI THCKY, 110
IiIOTHL HA BCi JiIAHKH NOBEpXHI Tina, sanypeHi B pimnay abo raa.

e 3akxon Apximeda: wa mino, sanypene 6 pinuny abo raa, Jie BHINTOB-
XVBaJbHA CHJA, AKA 3a MOAYIeM JA0piBHIOE Basi pigmaEm abo rasy
B 00’emMi 3aHypeHOl YACTHHH Tina.

e TonoeHa yMoBa NAaBaHHA TiJ: cHJa THXIHEA 1 cuna Apximeaa apie-
HOBAXXVIOTH OJIHA OJHY.

e VMOBA IIABAHHA OJHOPIAHHX TLN: AKINO I'VCTHHA Tina Gineima 3a rye-
THHY PIAHHH, TLIO TOHE; AKIIO YCTHHA Tila JOPiBHIOE IVCTHHI PiiMHEHA,
TiIO IIABaE, NOBHICTH) 3aHYVPHBIIHCE V PIAHHY; AKIO I'VCTHHA Tina
MEHIIA BiJl F'VCTHHH PLAMHHM, TiJ0 IJIABAE HA MOBEPXHI PIANHHA.

o [InapanHA cyAeH MOJIHBE 3ABAAKH TOMY, [0 B MABOAHIN YaCTHHI CV-
JHA (HU3KUYe piBHS BOAN) € BEIHK] NOPOXHWHHN, 3ABJIAKH AKHM NigBOI-
HA YACTHHA CV/AHA sumicHAc o0’eM BOAH, AKHH y 6araTo pasis nepesH-
mye 06'eM MeTANY, 3 AKOr0 BUTOTOBJIEHE CYIHO.

JdomalnHiil eKCriepUMeHT @

18.13. BuropucroByioun Haltnpocerimi repean (Hanpurnaja, kasrap (amu-
BiThCcA Man. 8.7), nocnocrepiraiiTe, AK 3MiHIWOETLCA BHIITOBXYBA-
JLHA CHJA, KOJH HifBilmeHe A0 TepesiB TiM0 MOCTYIIOBO 3AHVPIO-
BATH V BOAY. 3pobiTh BHCHOBOK NP0 3aJ€KHICTh BHIITOBXYVBAb-
HOI cuan Bijg 06’emy aaHypeHol v BOAY YACTHHH Tiia.

18.14. BumipsaiiTe rycTHHY Tina (HAOpHKJIAZ, KAMEHKO) 34 JOMNOMOTOI0
riIpOCTATHYHOTO 3BAYKYBAHHA.

18.15. 3pobite yoBHHEK i3 doaerd i BuMipsaiiTe iloro BaETaxOmigiioM-
HICTB.

JlonaTKOBI 3aNMMTAHHA TA 3aBJaAHHA @3}

IMouarkoen# i cepeaniin piexi

18.16. IloacHiTh, YoMy HA TiNO, 3AHYPEHE B PiAHHY, Ji€ BHIITOBXYBAJb-
Ha cuna. Axa npupoja el ecnan?

18.17. ChopmynwiiTe 3akoH Apximena.
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18.18.

18.19.

18.20.

18.21.

18.22,

18.23.

18.24,

18.25.

18.26.

18.27.

18.28.

flxk amiHwEeTHCA chna Apximega, mo i€ HA JHOAHHY, KOJH BOHA
EXOJHUTE V¥ BOAY, 3aHYpUYHchE yee ranbme? Ceowo Bignosiae ob-
IPYHTYVHTE.

Bpycok, 06’em Axoro gopisaioe 50 cM’, IOBHICTIO 3aHYpPEeHHI ¥ BOAY.
a) Yomy nopiBHIOE BHIITOBXYVBAJBLHA CHJIA, 1110 Jie Ha Opyveor?

0) YoMy nsa cHna He 347€3ATE BiJf MaTepiany, 3 AKON0 BHTIOTOBRJe-
HO 6pvcor?

B) YoMy 1# cuna He 3ajleuTh Bij Toro, jgexuTtsh Opycok HA jHi
TMOCYAHHH YH NigBimennii Ha AATII?

Konn meranesnii 6pycok, migpimesEnii 1o JHHAMOMETpa, OVB NOB-
HICTHO 3aHVPeHHH Y BOAY, NOKAZAHHA JHHAMOMETPA 3MEeHIIHINCAH
Ha 3 H. fAxunii BucHOBOK Mo HA 3pofHuTH 3 nkoro daxTy?

Konona niapae, 3aHVpeHA V BOAV HA NOJOBHHEY cBoro ob'emy. fAxa
rYCTHHA JepeBHHH?

Ilnpta misonnacTy 3aBToBmIKH 12 cM nnaesae HA BOJAL, 3aHYPHB-
mHes Ha 3 cM. Yomy fopiBHIOE rycTHHA NidonaacTty?

YoMy nosiTpaHA KV/IA He Najac Ha 3eMIn?

JocTaTHiil piBeHb

Axy cuny craipg npukIagaTH, mobd piBHOMIpHO DifHIMATH NOBHIiC-
T 3AHYPEeHUN Vv BOJY rpaHiTHMIE KaMiHk, MAca AKOroO JOpPIBHKOE
10 r?

Ha pgni akBapiyvMa 3 BOJ0O JeMKATE MADMYPOBA 1 IATVHHA KYJILKH,
flxe cnieBigHOmMEHHEA cua ApxiMena, mio JAilOTE HA HAX, AKIIO:

a) pagives KyJaLoK piBHI;

6) MacH KVILOK piBHi?

3a MOBHOTO 3aHYPEHHA YV BOAY MiABImMeHOI 10 AHHAMOMETpA KY.Ii,
ob’em Aakol gopisawe 280 cM®, mokasm AMHEAMOMeETpa CTAHOBJIATD
1,6 H.

a) Yomy mopiBHIOE Maca KyJi?

0) Homy popiBHIOE 'YCTHHA PEYOBMHHM, 3 AKOL BUIOTOBJEHA Kyna?
Ay cuny cnig npukiaactH, mobd yrpuMaTH 0iji BOJOK KOPHOBHH
Kv0 3 nopxkuHOWO pebpa 0,5 m?

CyninsHa KyiA TOHe B pTYTI.

a) Yn moxxe A Kyna 6yTH BUTOTORJEHA i3 somora?

6) Uu Mo Ha cKazaTH, 1110 0 Kya:A apobiena i3 sonora?’

! INopada. T'yeruua kyai Ginsima aa ryeTusny pryri
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18.29.

18.30.

18.31.

18.32.

18.33.

18.34.

18.35.

18.36.

18.37.

18.38.

YoMy mOBITpAHY KVJIK SANOBHIOOTH IA30M, TYCTHHA AKOTO MEH-
Ia BlJ I'VCTHHH HASKOAUWHBL0Z20 NOBITpA (HAOPHKIAL, HATPDITHM
noeirpam abo reniem)?

Axuii BHCHOBOK Npo cepefHK0 TYVCTHHY JACRKOrN0 Tijla MOMHA
3pobHTH 3 TOTO, IO JIOAHHA MOXKE JIeXKaTH Ha Boai?

Yomy miapawTh MeTasnesi kopabni?

Bucokni piBens

Cnan Apximesna, 1o Ail0Th HA Te CAME TiNO 34 MOBHOID 3AHVPEHHA
V BOAY i rac, Bigpiaaawreca na 4 H.

a) ¥ AKi#A piAuHI BHIITOBXYBAJLHA ciJa Oinkma?

6) Yomy gopisuioe 06’em Tina?

34 [OBHON'D 3AHYPEHHSA CYULILHOIO ANKOMIHIEBOIO NPYTa B piAHHY
Horo Bara amenmuaaca Ha 26 % . Illo ne mo:xe 6yTi 3a pignaa?

Iligeimeny Ha Tpoci MigHY jaeTanb, Maca Arol jopisHwe 8,9 Kr,
NOBHICTIO 3aHYPHJH V Boay. BHACNIZOK DBOT0 CHIIA HATATY TpOca
amermunaca Ha 20 H.

a) llerans cyninkHA YH NOpOXKHEHCTA T

0) Axmo BoHA MOPOXKHUCTA, YOMY JIOPiBHIOE 00'eM MOpPOXKHENHEATY

Kpmxnnara, maca axkoi 100 r, nnagae B nocyJAnHI 3 BOAOK.

a) Yomy mopiBHIOE cHa ApxXiMena, AKa Jie HA KPIKHUHKY?

0) Yomy popieaioe 06’eM 3aHYpeHO] V BOAY YACTHHH KPHAKHHER?
) Koau niag noericTo poarade, To piBeHb BOAM B NOCYAMHL migHi-
MeThCH, 3HH3HUThCA YH 3AMHINUTLCA NonepeaHimM?

Cranepa KyabKa miaaBae B pryTi. [le raubuna 3aHypeHHA KYIBKH
Dinbma — Ha 3emai un Ha Micani? ¥V ckineku pasis Ginsma? Ha
Micari cuna TAxkiEEA nprOansHO B 6 pasis Menma, Hixk Ha Semni.

Yomy nopiTpsAHAa KyJAA NOYHHAE NiiHIMATHCA, AKI0 BHKHHYTH
YACTHHY BAHTAMKY 3 KOIMHKA?

Konn Ginmit Bemmias, maca axoro jgopieHioe 600 kr, smbpaBca Ha
INOCKY KPHMXHHY, BOHA NOSHicmio v BOoAV He 3anypunaca. Yomy
MO3Ke JOPIBHIOBATH Maca KpHmxuHn?”

IMopada., Tnubuuy sapypenus Tina B piguuy BHIHAYAIOTE BIAHOMIEHHAM IVCTHHH

Tiga 10 rYCTHHH PiAHHA.

ITopada. BumrrosxyeansHa cuiaa, 1o Qi€ HA KPHMKHHY, ROSMICHIIO 3aHYDPEHY ¥ BOALY,

MAE MepEBHIIYBATH 3ATANTLHEY MACY KpHMHEY | BeaMend.
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I'OJJOBHE B IbOMY PO3ALII

Tuck p — ue BiAHOINEHHA MOAVJAA cHAM THCKY F, 1o gie Ha meBHY

5 F
ILIOMY MOBEPXHi S, mo miel miomi: p= E 2

3a ogHAKOBOI CHJIH THCKY THCK 3MEHIIVETBCA 3i 36inbmeHHAM mno-
mii, HA AKY Jl€ 1A cuaa, 1 30insmyeTheA 31 BMEHIIEHHAM I1JIOII].
Omnanneto Tacky Cl e nackaan: 1 Ila=1 H/™".

Pigwaa THCHe Ha IHO i CTIHKH IOCYAHHH.

Cuna Tucky pinmeu aGo razy Ha OVIL-AKY HiNAHKY DOBepXHi mepneH-
AUKYIAPHA 0 i€l JiINAHKH,

Trek rasy Ha CTIiHKY NOCYAHHH 3VYMOBJIEHHH VAApaMH B CTIHKY MO-
JeKyJl raay, AKi XaoTHYHO pyXaloThed.

saxon Ilackana: THCK, AKKUH 30BHIIIHI CHIM YHHATE HA piAnHEY abo
ras, nepefacThea Ge3 aMiH v KOMKHY TOUKY pignan abo rasy.

Tuek piinH i razie BUMip0O0OTE MaHOMeMPAMU.

Tuck pianen 3b0insmyersca 3 ranbuaow. Ha rauburi i Tuck supa-
#awThb hopMmynow p=pgh, e p — rycTHHA PiTHHH.

SAKOH CNOAYYeHUX nocyduM: y COOAYVYEHHX MOCY/ANHAX, V AK] HAIH-
TA TA cCAMa plAHHA, DIOBepXHA piANHHA ODepedyBae Ha OGHOMY piBHI.
3emMii0 oTouye NoBiTpAHA obonoHKa — amaocghepa.

VYHaacnifor raxinea no 3emnai armocdepa THCHe Ha 1i noBepxHIO i Ha
BCi Tina, posramoBani mo6an3y nopepxHi 3emii.

Armocheprnii THCK cTaHoBHTE npuOimano 100 xklla. IIpuGiuano Ta-
KHH THCK cTBOpIOE cToBn Boau sasenmkn 10 m abo croen pryTi 3aBBM-
mE#n 760 M.

B excnepumenTi Toppivenni pryTk He BHIHBAETHCA 3 TPYOKH, TOMY
mo il yTpAMYE THCK aTMocdepH HA NOREPXHIO PTYTI B Uammi.
ArvocthepHHIT THCK BHMIpIOIOTE 0apoMempoM.

ATmocdepHHii THCK 3HHIKYETLCA Nepej NOTipHIeHHEAM NOroju i mij-
BHIILVEThCA Nepel i MoK pallleHHAM.

Ha Ttino, sapypene B piguny abo ras, Jic HATpAMJIeHA Bropy BHIITOB-
xypansHa cuaa — cuna Apximeda. Ia cuna e piprojifiHO0 cua THe-
Ky, IO JiOThE HA BCl JiNAHKH NOBEepXHI Tina, 3aHypeHi B piguHy abo
ras.



Saxon Apximeda: Ha Tino, saHypesHe B piguny abo raa, jgie BHIITOE-
XVBAJIbLHA CHJA, AKA 3a MOOVJEM OOPIBHIOE Badl plAMHH ado rasy B
00’emi sanypeHol yacTHHH Tina.

lonopna ymMoBa nuaBaHHA TiJ: CHJIA TAMKIHHA i cuna Apximega 3pie-
HOBAXKYVIOTEH OJTHA ONHY.

YMOBA INABAHHA OJHOPLAHUX TiM: AKIIO YCTHHA Tina Ginkmma aa rye-
THHY PiIHHH, TO TLIO TOHE; AKIIO T'VCTHHA Tija JOpiBHIOE I'VCTHHI pi-
JHHH, TO TiN0 NIABAE, MOBHICTIO 3aHYPHBINIHCHL ¥V PITHHY; AKIID I'ye-
THHa TLIa MeHNIAa B I'YCTHHH PiAHHH, TO TLA0 NJABAE HA TOBEPXHI
piaguHHA.

[InapanHA cyjeH MOMUINBE 3ABJAAKH TOMY, 110 B NiBOAHIN yaCcTHHI Cy-
nHA (HIMyKYEe BiJ piBHA BOJAH) € BEJHKI NOPOMHHHH, Yepesd 10 IMiBOoJHA
yacTHHA Kopabnsa sumicnae ob’em Bogn, axnil v fararo pasie nepesH-
nryve 00’eM MeTany, 3 AKOT0 BHTOTORJIEHE CYIHO.
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PO3/JA1JI V. MEXAHIYHA POBOTA

I INIOTYKHICTDb. EHEPI'IA

§ 19. MEXAHIYHA POBOTA. MMOTYAKHICTD.
§ 20. MEXAHIYMHA EHEPT'IA. SAKOH SBEPEREHH S
EHEPI'Il B MEXAHIYHHX ITPOIIECAX
§ 21. MTPOCTI MEXAHISMH




§ 19. MEXAHIYHA POBOTA. HOTYKHICTH

1. Mexaniuna poGoTa.
2. lloTyxHICTS.

1. Mexaniuna pobora

ITamo BuaHaueHHA MexaHiuHOI poGoTH ANA YACTKOBHX BHNANKIB, AKI
MM PO3rJfHeMO B [bOMY HABYAJILHOMY poIii.

Armo HanpAMOK cHAH 30izaembeA 3 HAIPAMKOM NepeMillleHHsA, Mexa-
Hiuna pobora A dodammua i gopieHioe aobyTky Moayas cuam F Ha Moayis
nepeMinieHnsa Tia s:

A= Fs,

SHalaeM0, HATPHKIAL, poboTY CHIH TAMKIHHA, KOJH TLJI0, Maca AKOTO
nopieuwe m, nadae 3 sucomu h. ¥ upomy sunaaxky F = mg, a s = h, Ttomy
pofoTa CHJIH TAMKIHHA

A=mgh.

Axmo HaNpAMOK CHAH npomujexcHuil 0o HANPAMKY NepeMilmieHHs,
MexaHiuHAa pobora A sid’emna 1 mopisHIE HoDYTKY Moayas cuan F Ha
MOJVJIE NepeMilleHHA Tina § 3l aHakom Minye: A = — Fs.

Hanpuknag, pobory cunm TAXiHEA npu nidnimanni tina, maca fxo-
To IOPIBHIOE M, Ha BUcOTY f obuncaoioTs 3a GopMynom0

A=—-mgh.

Hrmo HanpAMOK CHIH nepneHOUKYAAPHUU J0 HANPAMKY Oepemi-
mMeHHA, MexaHiguHa pobora A mopisaioe Hyawo: A = 0.

Hanpuknan, mig yac nepeminieHHA Tija no zopusonmaadi pobora cu-
NH TAMIHHA JOpiBHIOE HYJIIO, HE3AJEHHO Bijl MacH Tina i mpoiigeHOro
HuM maxy: A =0,

Mexaniury pofoTy YacTo HASHBAIOTE npocTo pofomow. Mn spobumo
Te came, ane naM ATATHMEMO, [0 3HAYEHHA dizuuboro repmina «pobo-
Ta*» JNV3Ke BipisHAEThCA Bil 3HAYEHHA CJAOBA «podOoTar» yV 3BHYAHHOMY
aHaAYeHH].
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Hanpuknaja, Koam yd4eHs po3B’A3vVe 3ajgady 3
tisugn abo MaTreMaTHKH, MH IOBOPHMO, IIO BiH
npayloe rojloBOK, ane Mexdadiyvnol pofomu He BH-
KOHYVE.

He xoxua ¢ianyHA AKTHBHICTE € BMKOHAH-
HAM MexaHiunoi poBorm. Hanpmxnaz, koam maro-
AnHA TpuMae BaHTax (Man. 19.1), BoHa BTOMIKO-
EThCA, X049a MeXaHiuHol po0OoTH HEe BHKOHYE: ajl2Ke
nepeMinieHHsa BAHTAMY JNOPIBHIOE MY, 8, OTHE,
MexaHigdHa po0oTa JOpPIBHIOE HYJK. 3aMIiCTh TOTO
ol TPUMATH BAHTAM, JIIOJAHHA MOXEe MOKJACTH
HOro Ha NOJHIKD, AKA «TPHMATHME» BAHTAMK IIi-
noaob0BO, «He BTOMJIKIOYHCE? .

Man 19.1

Omuanua poborn

Opunnuneio poGotu B CI € dwoyaw (:x). Lo oguannio poborn Haasa-
HO Ha YecTh aHraificekoro gisuka [xxeiimea xoyna.

Opunr mxoynes gopiBHIOE pofoTi, AKY BHKOHVE CHJIA OJHH HBIOTOH,
KOJIM TLMO nepeMilllyeEThCA B HANPAMEKY CHAM HA oauH MeTp. Tomy

1Ix=1H-1mwm.

Takomx BHKOPHCTOBYIOTH Kinomwoyai (1 xllx = 10° [Ix) i Mmeramxo-

yai (1 Mx = 10° [Tx).
PobGora rina

Bume My gann BH3HaYeHHA poDOTH CHIH, ajle YACTO I'OBOPATE (1 Mu
TexK 1e poburumemo) npo pobory tina. Ilpn nsomy mamwTe Ha yvBasi pobo-
TY, BHKOHAHY CHJIOK, AKAa IpHKJIajeHa 3 DOKV ILOT0 Tina.

19.1, liogurea pisHoMipHO migmimae Ha 1 M ruplo, Maca Axol Aopis-
uioe 10 kr. Homy mopieHOE:

a) pobora, AKY BHKOHYE JIOJHHA;

6) poboTa, AKY BUKOHYE cHia TaxiaaA?"

19.2. Vuens, npukiaajawoun ropusosTansny cuay 2 H, pisnomipuo
nepemicTue o npamii #a 0,5 M no croay Gpycok, Maca AKOro JIOpiBHIOE
400 r.

a) YoMy HopiBHIOE CHJIa TEpPTH, 1o Ji€ Ha ODpycok?

6) Yomy mopisaioe poboTa, AKY BHKOHAB VIeHB?

! Bidnoaids. a) 100 [Tx. 6) ~100 [Tx.
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B) Yomy mopiBHIOE poboTa, AKY BHKOHANA CHJA TepTa?
r) Homy aopiBHIOE pofoTa, AKY BHKOHANA CHJIA TAMIHEAT
) Yomy mopieBHIOE poboTa, AKY BHKOHAJA CHJIA HOPMAJLHOI peak-
2 1z
il

Pobora aminnol cHaM

¥ neaKux zagavax moTpidHOo 3HAlTH poboTy aMiHHOI cHIH, TODTO CH-
M, AKA 3MIHETHCA MiJ Yac pyxy Tina.
Y TaxoMy BHOAAKY O0A poDOTH CHIH cOpaBediHuBa dropMyia

A:P:51

ae F, — cepeaHe 3HAYEHHA CHJIH M1 YaAC NepeMillleHHA TLIA.

HArxmo cuna AiniliHo 3AJI€XHUTE Bl NepeMillleHHA, CcepeIHe 3HAYeHHA
CHJIM JOPIBHIOE CepelHLOMY apHdMeTHUHOMY HaliMeHIIoro i Hanbinsio-
T0 3HAYEHb CHJIH.

Suaiigemo, Hanpueaaj, pobory, axy HeobxigHo BuKOHATH, 11100 pO3TAT-
HYTH NpPYEHHY 3 N0OYaTKOBOIO CTaHY, KOJH Npy:XHAHA He AedopMoBaHa, A0
KIHIEBOI'O CTAHY, ¥V AKOMY BHOBKEHHSA NPYXUHENA JopieHwoe x. Toal

X’ =0 ]
i }’:}FZ'{%{:}AIESZEI,

e

Tarxnii caMmuii BHCHOBOK cOpaBefNHBHH i ana poboTH, AKY HeobxigHO
BUKOHATH, 00 CTHCHYTH NPYHHY.
3BiacH BHIIHBAaE, 1Mo poboTa, AKY BHKOHVIOTH, INOO pPO3TATHYTH 4YH
CTHCHYTH CIIOYATKY HejedopMOBAHY NPYHHUHY, 004HCA00TE 38 GOpMYJI0K0
h:

A= >
2

e x — Moayiab Kinnepol gedopManii npyRuHM.

19.3. 3 nra ozepa KpaH pPiBHOMiIpHO MiIHIMaE rpaHiTHHI KyD 3 J0B-
sHuHOK pebpa 1 M. ¥ noyaTkoBoMy cTaHi BepxHA rpaHs KyDa nepebyrae
Ha piBHI BOAH, a B KiHNEBOMY — HH}KHA rpaHk nepedysae Ha piBHI BOAH.

a) Yomy mopiBHIOE Bara Kyoa?

0) Yomy mopiBHIOE cmaa Apximeza, oo Ji€ HA MOBHICTIO 3aHYPEHHH
Ky6?

' Hopada. a) Axmo OGpyecor pyxaeTsca pisHoMipHO | npaMonisifiso, To pisxoaifina

CILT, DPHEJAAJEHHX A0 HLOPO, JOPiBHIOE HYIIO.
?  Bidnoeids. a) 2 H. 6) 1 M. 8) -1 Oac. r) 0. 1) 0.
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B) YoMy nopiBHIOE CHIA HATATY KPaHOBOIO TPOCA HAa NMOYATKY Hifgfio- .
My Kyba?

r) Yomy mopiBHIOE CHJIa HATATY KPaAHOBOTO TpOoca B KiHOI migdoMy
Kyba?

r) Yomy popienioe pobora Kpana nij uac nigitomy ky6a?' ?

2, llorymnuiers

«[IIenaricTe» BHKOHAHHA poDOTH XaPAKTEPHAYETHCH NOTYHHICTIO.

Iomymxnicms N — ne BigHOImMEHHA BHKOHaHOI poborm A mo mpomi-
MKY uacy t, 3a AKHil BHKOHAHA 118 pobora:

N=2,
t

Oaununero nory:xHoeri CI € sam (Br). Bona Hazgana Ha decTh aHr-
nificekoro suHaxigEuka [I:xeiimca Barra.
ITory:xuicte gopieHwe 1 Br, akmo poborta, mo gopieHwe 1 3, Ba-
KOHAaHA npoTtarom 1 c.
|
1Br= Jx :

lc

Hlo6 eBiguyTHs» 10 OAMHHAIID NOTYHRHOCTI, pO3B AKIiTE 3aj1a4y.

19.4. Jlrognaa migHiMae NOBHE BiIpo BOAH, Maca AKOrN0 CTAHOBHTH
10 kr, ua 1 M 3a 1 ¢, YoMy A0piBHIOE HOTYKHICTE, AKY PO3BHBAE MOAHHEAT

Ak 6aunre, 1 Br — ne Mmana noTy:EHICTE 34 3BHUYAHHUMHE THOACBKHMH
MipramM#. Bu ninKoM MoXXeTe pO3BHEATH COTHI BAT NOTVYHAHOCTL.

IoryxuicTs pI3HHX TBHATYHIB
Ilory:xHicTe ABMIYHIB, AKi CcTBOPHIIA NOAHMHA, HADAraTO NepeBHIOYE
OoTYHicTE moanad. Hampuknaa, moTy:KHICTE ABHTYHA JErKOBOTO AB-
ToMobina craHnoRHTEL npubnuano 100 kBr, a eyMapHa NOTYHHICTE JBATY-

HIB BEAMHKONO MNACAYKHPCLKOro fairaxka — cotHi mezasam. IoryvauicTs
IBHTVHIE KOCMIYHHX Kopalbiais gocArae coTeHb THeaY MBr.

ITopada. ITid vae nidwimannid kyda cuna HATATY TPoca Ainilino 3anexuTs B nepe-
Mimenna Kyba.

?  Bidnoside. a) 27 kH. 6) 10 kH. 8) 17 kH. r) 27 kH. r) 22 x[x.

i Bidnoaids. 100 Br.
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19.5. KpaH piBHOMipHO nigeaAB GeTOHHY ILIHTY, Maca AKOL CTAHOBHTE
o T, Ha BucoTy 20 M 3a 100 ¢. fIky noTykHICTE PO3BMBAB JIBUT'YH KpaHa
mix wac poboru?’

Ax BHPA3HTH NOTY/EHICTE Yepe3 cHay i mBHAKICTE?
IloTy:xHiCTE ABHTVHIE TPAHCTIOPTHHX 3acofiB 3pYYHO BHpa>XaTH de-
pea CHy TArY i mMBUAKICTE pyxXy:
A F
N==="czF :=Pp.
t t t

1le comiBBRigHOIMEHHA NOACHIOE, YOMY

e 100 20LALIMIHTH MIBHAKICTE pYXY 3a Tiel caMol CHIHM TATH, Heob-
XiHO 30INBIIHTH NOTY:XHICTE (HATHCHYTH Ha Nefans ra3y Ha ro-
PHAOHTAJLHIN 10p03i);

e 100 abiNLINUTH CHAY TAIH 34 Tiel caMol NOTYXHOCTI, HeoDXINHO
3HM3HUTH IBHAKICTE (MIepeMKHYTH HAa 3HHKEHY Nlepejady Ha Iij-
Homi).

19.6. Yomy mopiBHIOE cHJIAa OMOpPY NOBITPA Hif 4Yac piBHOMipHOTO
nmpaAModiHiiHOro pyxy asromMo0iis [0 ropH3oHTANBHIN fopoai ai mBHAKI-
cTio 90 KM /Ton, AKINO ABHTYH aBToMO0LNA poasuBae notyxHIicTs 30 kBr?
BrakaiiTe, o TepTAM KOYeHHSA MOMKHA 3HexTyBaTH.”

IIpo mo Mu gisHAJHCH? IE[E|

e Jrmo HAanpAMOK cHaN 36izaembCcA 3 HANPAMKOM lepeMillleHHA, Me-
xaHiyHa pobora A dodamua i popiBHIOE noOYTKY Monvaa cuam F Ha
MOAVIAL aMimenna Tina s: A = Fs.

e Hrmo HanpAMOK CHIM npomuiexHuil do HANPAMKY NepeMilieHH#A,
MexaHigHa pobora A sid emua 1 nopisHIOE NOOVTKY Monvaa cuan F va
MOJIVJIE NepeMillleH s Tina § 3i agakom Minye: A = — Fs.

e fArumo HanpAMOK CcHAN nepneHIUKYAAPHUL A0 HAOPAMKY MNepeMi-
mieHHA, MexXxaHigaaa pobora A gopisHWE HyAwo: A = 0.

¢ Ompunnnew pobotu B CI e dwoyas (). 1 Tx=1H- 1 M.

Bidnoaids. 10 Br.

IMTopada. Tlig wac piswomipuoro npamoniuifiworo pyxy tina pismogifiua eun, npukna-
AeHHX [0 HBOrO, AopiBHE HYM0. ToMy B NbOMY BEHNALKY CHJIA ONOPY NOBITPA AOpIB-
HIOE CHUIL TATH ABHIVHA. 3HAYCHHA WIBNAKOCTI aToMobina supasits B oguannax CL.

3 Bidnoeids. 1,2 xH.
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PobGora, AKY BHHOHYIOTE, 00 PO3TATHYTH YM CTHCHYTH CHOYATHKY

HepedpOpMOBAHY Npy#UHY, obumcnwoTe 3a dopmyaow 4= 5"

e — MOAVAB KiHnesol gedopMamii npyxHHHA.
IHomyxnicms N — me BigHOImMeHHA BHKOHAHOI poborn A 710 mpomi-

A
SKY uacy f, 3a AKHI BUKOHAHO 110 pobory: N = i

Omnannero noryxEocTi CI € am (Bt). | Br= : ;H,m
c

ITory:xHiCTE ABMIYHA MOMHA BHPAZHTH Yepes CHAY THAI'H i INBUARICTE
TpAHCIIOPTHOTO 3acoby 3a dopmyaoio N = Fo.

Jomamuii eKCHepUMEHT &@

19.7. OniriTe, AKy pobOTY BH BHKOHVETE, IiAHIMAKYHCE N0 CXOZax

3 NepHIoro nNoBepxy Ha n'aTui. SKy noTyxHICTE BH pO3BHUBAETE
B OboMY BHOaAKyY? 3pobiTek Heobxigel BEMipH caMocTifiHO. 3anH-
miTh CBOL pO3paXYHKHY il OTpPUMAaH] peayJasTATH.

JonaTkoBi 3anMTAHHA Ta 3aBAaHHA

[lowarkoeuii i cepeanin piBHi

19.8. Hky pobory HeobXifjHO BMKOHATH, 100 JiTPOBMI NAKeET COKY mmij-

HATH Ha 1 M? Yomy nopiBHIOE poboTa CHIH TAMIHHEHA B BOMY BH-
nagry?

19.9. PobiTank onyckae Ha Tpoci BaHTa), Maca Axoro jopisHwoe 10 kr,

HA O M.

a) HYomy nopiBHioe poboTa cHAN THXKIHHA NpH bOMY?
6) HYomy popieHIOE poboTa, AKY BHKOHYE pobiTHHK?

19.10. Kpan pisHoMipHO migmimae 610K, Maca AKOI0 CTAHOBHTE 2 T, Ha
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BHUcOTY 4 M 3a 8 ceKyH].

a) YoMy mopiBHIOE cHJIa HATATY Tpoca, J0 AKOTO NpHKpinJeHMi
paHTaM?

06) Yomy mopieHIOE poboTa, AKY BHKOHYE IBHTYH KpaHa?

B) fIky noTyKHICTH PO3BHBAE IBUTYH KpaHa?



19.11.

19.12.

19.13.

19.14.

19.15.

19.16.

19.17.

19.18.

Jlidpr pieHOMipHO migeAB BaHTa:K Ha 20 m 3a 10 ¢, npn usromy aBmH-
ryd sukorysas pobory 200 g/l>x. Maca nidra cranosuts 580 Kr.

a) Axy noryxHiCcTE POZBHHEHYE ABHTIVH?

6) YoMy mopiBHIOE Maca BAHTAKY T

JocraTHiil piBeHs

Kynska, maca akol gopisaioe 100 r, ckoTnnaca 3 noJauii Ha BUCO-
Ti 2 M Big niiorn i Bnana,

a) Yomy popisHweana pofoTa CHIH THMXIHESA, KOMH KVILKA JeXana
HA ToaH?

0) Homy mopieHIOE poboTa, AKY BHKOHAMA CHJIA TAMIHHA I 4ac
najiHHEA KVIABKR Y

Illacpy, maca axol gopieHIOEe 80 Kr, piBHOMIPHO NepeMiCTHIH HA
5 m, BukoHaemu pobory 2 gllx. Yomy nopisawe rKoedinieHT Tep-
T4 Mix madow i nignorown?

Iz nra ozepa zaraubmrn 10 M piBHOMIPHO MIZHATHH HA NOBEpX-
HIO0 YABYHHMUI 31MTOK, Maca sAroro fopisxioe 10 kr. fAxy pobory
npu nsoMy BukoHaHo? BeaskaiiTe, mo poaMipaMu anHTKA MOXKHA
aHeXTYBATH.

Kpan pisnomipHo nignimae BanTax 31 meuaricro 1 m/c npora-
rom 20 ¢, NIpH NLOMY ABHIYH KpAHA PO3BHBAEC NOTYVHICTE 4 KBT.
a) YoMy nopiBHIOE MACA BAHTAMKY 7

6) Homy popieswe pobora ABuryHa kpasa?

AproMobink pyxaeTbed 3i cranow meuakicro 20 m/c. Ilpn usomy
ABUI'YH po3BuBae noty:xHicTs 10 kBr. YoMy aopisHioe cuna ono-
py noeitpa?

Karep pyxaeTbca 3 nocrifinow meuakicrio 27 km/rog. Yomy mo-
piBHIOE CHJIA ONOPY BOAH, AKIIO ABHIVH YOBHA PO3BHBAE MMOTVH-
"HicTs 150 kBr?

Bucokni pisens

BanTa:xHHK piBHOMIpHO NepeMillye BAHTAM, MACA AKONO JOpPIBHIOE
100 Kr, mo ropH30HTAJILHIN MJI03], TPHKJIANAIYH NOPH30HTAIBHY
cuay i BuKoHYVIOUM pobory 4,5 g/, KoedimienT Tepra mixk BaHTA-
seM i nignorow gopisxioe 0,3,

a) Axy cuny NpEKIaAe BAHTAXKHEUK?

6) Ha ary BijicTaHb nepeMileHo BAHTAMK 7

! IMopada. 3uaitgire of'em aaurra.
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19.19.

19.20.

19.21.

19.22.

190

Hacoc, noty#HicTs AKoro gopisxaioe 3 kBT, nepexauas 18 m* Bogn
3 raubuan 12 M.
a) Yomy mopisawoe pofoTa, AKY BHKOHAB JIBUTYH Hacoca?

6) Crinben yacy npaimioe Hacoc?

Ilig wac po3TATYBaAHHA NPYXHUHA BHKOHAJIN poboTy, IO AOPiBHIOE
0,75 Il:x. Yomy nopirHIOE BUAOBIKEHHA NPYXRHUHM, AKINO 11 3KOpe-
tricrs 150 H/m? ¥V nouarkosomy crai npy:xuna 6yna e gedop-
MOBAHA.

Ha nni osepa nexuts Getonnnii 6rox. Moro pisromipHo nignima-
KOThL Haj nopepxHew soaw. 'nudmaa osepa — 2 m, Bucora Ono-
ka — 0,5 M, maca Onoka — 2,5 7. ¥V KiHIeBOMY NOJOMEHHI Bia-
CTAHE BiJl MOBepXHI BOAW N0 HAKHELOI rpani 6doka — 1,5 M.

a) Yomy mopiBHIOE CHJIA HATATY KAHATY, II0 YTPHMYE OJIOK, KOJH
BiH NoBHiCTIO 3aHypennii v Boay?

0) Yomy mopieHIOE cHJIA KAHATY, 00 VTpUMYye BJ0K, KOJH BiH me-
pebypae Haj Bojo0?

B) Axy pobory BMKoHaMH, migHIMAaKYA 610K, KOJIHM BiH NOBHICTO
aaHypeHHii vy Boay?

r) fdry pobory BukoHaNR, nigHiMAKYK 620K, KOJH BiH YACTKORO
3aaHVpeHH# v Boay?

r') AAry pobory BuroHann, nigHiMawuu 60K, KOAKW BiH nepebyran
HAJ BONOIO?

a) Yomy popieHwoe Bea pobora, AKY BHKOHANM, nigHiMawun baor?

Ilnocka kpuxxuea 3asroBmkn 10 cm nnasae vy sogi. Maca kpuxu-
HHU gopieHwe 90 K.

a) Arxy cuny HeoOX1THO NPHKIACTH, MO0 KPHIKHAY MOBHICTH 3aHY-
PHTH ¥ BOAY?

0) Ary maiiMmenmy poborTy HeoDXimHO BHKOHATH, 00 MOBHICTIO
BAHYPHTH KPHIKHHY T



§ 20. MEXAHIYHA EHEPTISA.

3AKOH 3BEPEKEHHSI EHEPI'TI
B MEXAHIYHHX IT1PO

1. MexaniuHa eHepris.
2. 3aroH abeperxeHHA eHepril B MeXaHiYHHX Opollecax.

3. Barannuunii 3akoH abepesxkeHHs eHeprii.

1. Mexauniuna enepria

¥ AKHX BHIIAAKAX TiJo afo cHcTeMa TiJI MOMKYTE BHKOHYBATH podory?

Hapamo Biaky, mo cToiTk Ha cToxai, Ae- ¢ Fy
AKOl IIBHAKOCTI B HANPAMKY ITPHKPIILIeHOL - w
ropuaoHTaNbHOI NpyxuEH (Man. 20.1 a).

Bisok moxoTHTECA N0 NPVAKHHEH i cmuche
ii, aynmuHUBIIMCE HA MUTE (Man. 20.1 6).

IMoTiM cTHCHYTA NPYXKHAHA BHIPAMHTE- =I
cA 1 sidwmosxie Bi30K, AKHH NOKOMUMbBbCA
¥y aBpopoTHOMY Hanpamey (man. 20.1 8).

Axi BucHOBKH 3pofuMo 3 nLOrO Hocmiay? . 8,

Ilig wac raneMyBaHHA BI3OK, cmucka- ,
Yl NPYMUHY, BHKOHYBAB polomy. w
Man. 20.1

* Orxe, pyxoMme Tino (y HamoMy jgociaifgli — Bi30K) MOMe BUKOHYVBATH
pofoTy, SMEHIIVIOYH CBOK MIBHAKICTS.

Hegopmosana (cTHCHYTA) NpYHAHA, MOBEPHVEBIIHCE YV Heaedhopmo-
BaHuii crTaH, BUKOHANA pofomy, HANABIK Biary mWeuAKicTs (Y nporuie-
JKHOMY HANPAMKY 0 NO4YATKOBOI).

e Tomy gedopMoBaHa Npy:KUHA MOKEe BHKOHATH poboTy, 3MEHINYIOUH
nedopMAanio.

PoarnsiHemMo Tenep NpUKJIAL cucmemu siaemodilowux mia, sdamuux
suKoHyeamu poGomy.

Ha mamorky 20.2 3006pa:keH0 BOJAHEe KOJECO BOINAHOIO MAuHA B 3a-
KapnarckKoMmMy My3el HapoaHol apxirekTypH Ta nmobyry. Boaa, wo nada-
Jaa 3 xoao0a Ha JonaTi KoJseca, obeprana Horo, a KoJeco KPpyTHJIO JKOPHA
BogAHOro mausa. I ne 6yao ge avixe gaggo — y XIX eroairri.
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Man. 20.2 Man. 20.3

Tosi daxT, mo BoJa, AKA NAJAE, MONE UKOHYEamu poboTY, ChOTOJHI
Mae 3Ha4YHO mmupine 3acrocyeaddd. Ha manwoury 20.3 sobpasxena rpebaa
Juinposeskol 'EC (drinpol'EC), poaramopanol B 3anopimxi, Haino-
TV3KHIINOL rigpoeneKTpocTannii B ¥kpaiui. Boga, mo nagae 3 rpedni, BH-
KOHYE poDoTY, IPHBOAAYH B PYX eJeKTpOoreHepaTopH — BeJHYe3Hl mpH-
cTpoil, 0 TEHEPYIOTh eJIEKTPHYHHI CTPYM.

e [leil npurnaa CBIAUHTE OpO Te, IO HiAHATE TLIO MOMEe BHKOHYBATH
podoTy mijg yac nagiHHAg.

YoMy, mepmr Hid TOBOPHTH NP0 €Heprin mIHATOTO Tija, 3aragyeMo
cucmemu Tin, AKi szaemodiromn?

Piu y TiM, mo 3gaTHiCTE NIAHATOrNO TiJIa BHKOHYBATH pobOoTyY 3YMOB-
JNeHa iioro azaemodicio iz 3eMier0 AKA Npumszye e Tino.

3naTHicTsE AedopMOBaAHOI NMPYKHHEH BHKOHVBATH pofOTY 3yMOBJIEHA
MaKom B3AEMOIIED — B [IBOMY BHIAJKY B3AEMOIIE0 MiX YACTHHHKAMH
PEYOBHHH, 3 AKHX CKAAJAECTHCH NPYHKHUHA,

Qizuuny BeIHYHHY, AKA XApAKTEepH3ye 3IaTHICTE Tina abo cCHCTeMH Tin
BHKOHYBATH poDOTY BHACHIIOK 3MIHHM weudxocmi Tina abo szgaemMHoz0 pos-
MAWYBAHHA Min, AKi 63aemodioms, HA3NBAKTE MEXAHIYHOK eHepRieio,

Ar aminweTses MexaHiuHa eHepria nijg yac BMKoHaHHA poborn?

Komm Tino (abo cucrema Tin) Buxkonye dodamuy pobory, MexaHidHA
€HEeprifa mbOro TiMa (CHCTeMH Til) 3MEHUWYEMbCA HA BeJIHIHHY, AKA J0pi-
BHIOE BHKOHaHIN pobori. Hanpuknaja, eHepria pyxoMoro Biaka aMeHIIy-
ETLCH I1iJ] YaC ralbMyBAHHA,

Bn p:xe amaere, mo pobGora Tina abo cHcTeMH Tin mome OVTH
i 6i0°eMHON: HANIPHKJAJ, IPH poamAzysanti npyxcunu eid’ emuy poboTy
BHKOHYVE CHJIA TIPYVKHOCTI NPV HHH,

Konn tino abo cucrema Tin BUKOHYE &id’ emHy pobory, eHepria 1boro

Tija (cucTeMn Tin) fiabWyembcA HA BEJTHYHHY, 0 JOPiBHIOE BHKOHAHIA

poboTi.
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20.1. Ak amMiHIOETECA eHEpria pyXoMoro Tina sa:
a) a3binbImeHHA fioro IBHAKOCTI, 0) 3MeHIIeHH:A iloro MBAIKOCTI?'

20.2. Ak amiHWETHCA EHEPria Npy>XWHN 348
a) abinemenus nedopmanii, 6) amenmenns gedopmanii?”

20.3. Ax aMiHIOETHCA eHEepriA NiHATOrO TLIA 34
a) 30inbIIeHHA BUCOTH, 6) amenmenns sucorn?”

Onuunna eneprii

Ockinekn aMiny eHeprili BEMiplOTE BHKOHAHOK pobDoTolo, TO OOH-
HHUIIA eHEPTril Taka caMa, AK i oauanna poborn. Orxe, OTMHHIEK eHepril
CI e dwoyas ([Ix).

Takox BHKOPHCTOBVIOTE KPATHI OAMHHIIL eHepril: KiJoAXOVIb
(1 x[lz%x = 1000 I:x%) i meragovas (1 Mk = 1 000 000 ).

Mexaniuna eHepria AopiBHIOE cyMl KiHemuwHol i nomeHyiaabHol
eHeprii.

KineTnuna eHepria

Ddizuuny BeIHYHHY, 0 JopiBHIOE poboTi, AKY BHKOHYE pyXoMe Tino,
KOJH HOTO MBHAKICTE BMEHIIVETLCA A0 MOBHOI 3VIIMHKHW, HA3HBAKTE Ki-
HEMUYHOW eHepZicld BOTo TLNA.

Poapaxvaku, Aaxi M sigknagemo o 9 knacy, noKasviors, o

muv*
2

KineTuuny enepriio rtina obumcawioTe 3a popmynow E = , Ae

m — Maca Tija, ¥ — MOAVJIb HOro IBHAKOCTI.

20.4. Illenaricre aproMobing abinbmunaca erpuyi. ¥ ckinskn paasise
abimemmunaca fioro kKinernuna enepria?’

[HoTenniansaa emeprisa

@izuuny BeIHUYHHY, 10 XAPAKTEPH3VE 3AATHICTE CHCTEMH B3aEMO-

OilYHX Til BHKOHYBATH po0OTY 3a paXVHOK 3MiHH B3AEMHOIO PO3TAIIY-
BAHHA Tia (AB0 YACTHH Tizna), HA3HBAIOTE NOMEHYIAAbLHON €HEPTieln,

Y nLOMY HABYANBEHOMY POILi MH pO3rIAHEMO JBA BHJH NOTeHIIANLHOL
eHeprii:

Bidnoside. a) 36insmyersca. 6) Imenmyerses.
Bidnogids. a) 30insmyersea, 6) IMeHIIVETHCA.
Bidnoaide. a) 30Lasmyerscs. 6) 3MeninyeThed.
Bidnosids. ¥ 9 paain.

P - B -
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*  nomedyianbHa exepzia niOHamMozo mina: BOHA IYMOBACHA MANIH-
HAM miaa do Semai. Bamaneo poayMiTH, 10 e HACIPABAL NOTEHI-
ANBHA PHEPTifd CHCTEMH B3AEMOJIIOYHX TiA «MigHATE TiNno + 3eMafas;

* nomexyiarvha exepzia OepopMosanoi npyIuHU: BOHA 3YMOBJIEHA
B3AEMOJI€I0 Mi¥ YACTHHKAMH pPedYOBHMHH, 3 AKHX CKJIAJAETLCH NpPY-
FHHA.

20.5. losegits, mo

NOTeHNIANLHY eHeprino mMiaaAToro Tia oduHcIoTs 3a GopMyJI00
}_'7..‘*F =mgh,

e m — maca Ttina, h — BUcoTa, Ha AKY nigaaATe TiNo,'

20.6. [lopegiTs, mo

MoTeHIIANEHY eHepri AedopMOBaAHOL NPYXHUHY 00UHCII0IOTE 38 GOpMYII0I0
kx*
T
ae k — opeTRiCTE NPYIKHHHM, X — BenuuuHAa aedopmanii tina (posrar-
Henns abo crucuenHn),”

2. 3axoHn 30epexeHHs eHepril B MeXaHIYHHX Npolecax

Baaemue nmepeTBopeHHA KiHeTHYHO] TA MOTEHIIAJLHOI eHEepPriA

IIposenemo i E,»0
poBeaemMo J0cIrij M. T
IloBTOpHMO eKCIepHMEHT, V SKOMY o :::’::::::::1

PYXOMHH BIi30OK CTHMKAETHCH 3 NOPH30HTA-

JNLHOI IPVHHOIKD. E.-0 E +0
¥ nouarkoBomy crtaHi (man. 20.4 a) e=0
BI30K Ma€ KIHeTHYHY eHeprimo, a NoTeH- i iﬂ

nifiHa eHepria HefedoOpMOBAHOL NPYIKHHKA
NOPiBHIOE HY.JIIO. E, #0

¥ npomixxkaomy craxi (man. 20.4 6) wi- s E =0
HEeTHYHA EHeprifA Bi3dKa JOpIiBHIOE HY.ID oo J.mwuml
(Bizox Ha MUTL 3VIUHUBCA), ajlle CTHCHYTA
OpyKHHA Ma€ DOTeHI[1AIbHY eHepriio. Mamn. 20.4

! IMepada. CkopucraiiTeca supasos aas poborn cunn raminus.
*  Ilopada. CxopucraiiTecs BHpA3OM A48 poBoTH Nij Hac pOSTATVBAHHA OPYHCHHE,
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¥ kinunesomy crtadi (man. 20.4 B) Bi3OK 3HOBY Mae KiHETHYHY €Hep-
rixo, a noreHuianeHa eHepria HeedhOpPMOBAHOL NPYHHN 3HOBY NOpPiBHIOE
HYJIIO0.

Ieit gocnig cBigYNTH, 1IN0 KiHemuuHa i nomeHyiaabHa enepzii mo-
HYmb nepemsoposamuci odna 8 oduy.

ITocnocTepiraeMo e ABHIIE B iIHNIOMY eKCIEpPHMEHTI.

IligkuaemMo M'A4 BepTHKANBHO Bropy (Majn. 20.5 a). ¥ mouaTKoBoMy
noJoMKeHHl (V HAHHHMKYIH TOYIi TpacKkTopii) M'AY MaEe KiHEeTHYHY eHep-
rixo, Horo NoTeHiaIbHA EHEPria JOPiBHIOE HYJIHO.

V npoMixxKHOMY NOJ0MKEHH], KOJMH M’ g4 JOCATac HANBHIOI TOYKH TPACK-
Topil (man. 20.5 6), foro KiHeTHYHA eHEPriA JOPiBHIOE HYJIL (M'AY HA MHTE
3YNIHHAETKLCA), e BiH (AK migHATE TiN0) MaE NOTEHIIIATLHY €Hepriio.

¥V kiHnesomy nojsoskeHHi (3HoBy B Halinmxuill Tournil TpaerTopii)
M’'AY 3HOBY MA€ KiHeTHYHY eHeprilo, i iloro noreHniansHEa eHepria 3HOBY
popieEOE HYa0 (man. 20.5 B).
E,=0
E =0

]

& E‘ itﬂ' . ﬁ G 0 E; =0
EI" ='I:| : . Ep-:n
Man. 20.5

Koan mexaniuna enepris afepiraersca?

Konu MM nmepekoHANMHCH, 0 KiHETHKA i MOTeHIIANLHA eHepril Mo-
JMYTh IEPeTBOPIOBATHCH OJIHA B OJIHY, BHHUKAE NUTAHHA: Yu 30epizaemb-
ca Ixug cyma?

HNocaigy i pospaXyHEKH, 3 AKHMH MH O03HAHOMHMO BAC V HOJAJLIIIOMY
BHBYeHHI (PI3MKH, TIATBEPIKYIOTE, 110

AHIO TepTAM i OnopoM cepefOoBHILA MOMHA 3HEXTYBATH, TO MexaHiuHa
eHepria Tin, AKi B3AEMOAiI0TE, 30epizacmbeA:

E +E_ =const.

lle TBepaKeHHA HASHBAITE JAKOHOM 30epeweHMA eHepzil 8 MexaHi-
YHUX npoyecax.
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Ileit sakoH fo3BOAAE pO3B' AZYBATH HOBIL 3ajayi.
Hanpuknana, sHaiifiTe MIBHAKiCTE BaHTAXKY, IO BinkHO najgae Gea
MOYATKOBOI IIBHAKOCTI 3 sucomu h came nepej f0THKOM 10 3emi.

[Mosraunmmo Macy BaHTa)ky m. ¥ mnouaTkosuit moment k£, =mgh,

. . . mv’
E, =0.¥ rianesnit MOMeHT EF =0, E, = —2- , Ie ! — MOAVJbL MBHIKO-

CT1 BAHTAXKY Mepe]] JOTHKOM [0 3eMJIi.

a .
Ockinekn E, + E = const, orpuMyemMo % =mgh=v* =2gh.

20.7. 3eniTra crpinde peprukansHo Bropy. Ha arky Bucory mipsi-
MeThLCA CHADAJ, AKIO floro mMoYaTKOBA MBHAKICTE craHoBHTE 500 m/c?
BpaskaiiTe, 110 OIOpPOM MOBiTPA MOX(HA 3HEXTYBATH.' ~

20.8. Bisok, maca axoro gopisape 500 r, pyxawouncek 3i MBHAKICTIO
4 M/c, CTHKAETBCA 3 TOPH3OHTAJIBHOK MNPYXHHOW, XOPCTRICTE AKOI
1,25 kH/m (man. 20.4). fika MmaxcuManeHa NoTeHNilHA eHepria mpysxu-
au?? * Un e B yMoBi aaiisi gani?

3. 3araasHuil 3aKoH 30epexeHHn eHepril

____lponezemo socaix [EY

IIITopxHiTE GpyCcoK, O[O JeXHTL Ha cToji. Bim moume xomsaTtH, ane
Horo mBHAKicTE Oyae sHMKyBaTHCA, 1 HeszabapoM BIH 3YNHHUTHCA

(man. 20.6).
o, G
Maun.

ITopada. CropucTaiiTeca THM, [0 NOTEHIIANLHA eHepPria cHApALA B HARBHILIR ToYIL
Aopiswoe fioro KiHeTuuuii eseprii y MOMeHT BHALOTY 3 FAPMATH,

*  Bidnosids. 12,5 kM.

ITopada. CropuctafiTeca TIM, 1O 38 MAKCHMAJILHONO CTHCHEHHA NPYAHHN I NOTeH-
niajbHA eHepria JopisHIoe NOMATKOBLN KineTnuuii emeprii siaka.

' Bidnoagide, 4 IIxu. €,
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IllsmakicTs Opycka sHM3nANacA BHAcCHigoK Al Tepra xKoeaanHA. [lpn
IbBOMY OpPYVCOK 1 CTLI Hazpisawombusci, 4 BH BXe 3HAETe, WO 3d HAZPIBAHHA
miaa 36iavluyembca weudkicmes xaomuwnozo pyxy bozo moaxexya. e
O3HAYAE, IO MOYATKOBA KiHeTHYHA eHepria 6pycka He 3HMKJa DeacnigHo!

Enepzinw xaomuunozo pyxy aToMie i MONeKyJ HA3IMBAKOTE sHympiu-
HbOW eHepzicw: BABYATH il MH GyaeMo HACTYOHOTD HABYAJIBHOTO POKY.
Orie, NpH rajlbMyBaHHI OpycKa CHIOK TEPTA Mexamiuna eHepzia nepe-
MEOPHEMBCA I BHYMPIUIHK.

3aramom

eHepeia — uye (pizuvHa eeauvUHA, AKA xapakmepusye sdamuicms mina
afo cucmemu BIAeMOAIIOYHX TiN BHKOHYBATH pobOTY 3a aMiHM cTAHY Tina
abo cHCTeMH T,

Bigsmaunmo, mo HapeeHe BHINE 3arajibHe 03HAYEHHHA eHepril crocy-
eTbeH Oydb-Axkol aMiHK crany Tina abo cucTeMM TiJl, A He NIpOCTO 3MiHH
IMBAAKOCT1 ad0 B3aeMHOI'0 pO3TAIIYBAHHA TLIA.

ITonsaTra «eHeprifie € OJHUM 3 HAHBAMIIMBIINKUX B ycix HAVKAX Npo
npupony — y cdisumi, ximii, 6iomorii, megunnuai. [loEATTA ¢EHEpPria» Mace
BATOME 3HAYCHHSA B TeXHini.

dHAYEHHA MOHATTA «EHEPrifi» MH PO3KPHBATHMEMO IIPOTATOM YChOTO
BHBUEHHSA Kypcy ¢isuxku. Bu gianaerecs, mo icayooTh pisni sudu enepzil.

¥ cepeanni X1X cr. 6VB BIAKPHATHI 3aK0N 30epedeHMA eHepeil.

@Heprig He BHHUKAE i He 3HMKAE, a4 MOMKe JINIIe MepeTBOPIOBATHCSA 3 OJIHOTO
BHAV B IHINHII, & TAKOK NepeX0IUTH 3 OJHOTO Tija A0 iHmIoro.

Ileit 3ak0H NOB'A3VE BOEIWHO BCi ABHIA IPHPORH — CAME TOMY Ioro
BBAMKAITEL HAliBAXKIHUBIIIHM 3aKOHOM NPUPOJIH.

Tennori aeuryau. Enepria pivox i siTpy. Exoaoriuni xapakrepmuc-
THKH J/Kepesl eHeprii

OCHOBHEMH JyKepejaMH eHeprii AJA JOAHHH ChOTOAHL € menaosi
deuzynu (IepeBajkHO HA TEILIOBHX eJIEKTPOCTAHIIAX i B TpaHCIOPTHHX
aacobax), amomui erexkmpocmanuyii, zidpoerexmpocmanuyii, a TAKOMXK
eJeKTPOCTaHIil, AKI BHKOPHCTOBYIOTE eHepriiw BiTpy i CoHra.

Vel ui asxepena esepril Tak 4M iHAKINe BIJAMBAKTE HA HABKOJHIIIHE
cepeIOBHIIE.

Hanpuxnayg, nig yac pobory Tensosi ABUIYHH V HABKOJMILHE cepe-
JOBHINE BHKHAAKTHL NPOAVKTH 3ropAHHA nmanwsa. lle sabpyasaioe mosit-

pH, ocobnHBO Vv BeHMKHX Micrax, ae Dararo saeojgis Ta aromobiaie. Of-
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HHM i3 MPOAVKTIB 3rOpAHHEA € BYTJIEKHCJAHH ras, mMABHINeHAH YMICT AKO-
ro B arMocdepl 3yMOBJIKE «DAPHHKOBHH edeKTs: BlH NPOABIHAETLCA ¥V
TOMY, 10 aTMocdEepa ¢«HE BHNYCKAE» HA3aJ V KOCMIYHHI nmpocTip Tennio
Big Harpitoi Cornem nmopepxui 3emui. e momxe 6yTH oamico iz npHYHH
2100aabH020 NOMENAIHHA, AKEe NOCHJIIETRCH 1IIe H THM, [0 IOiJ 4ac po-
OOTH TEeNJIOBHX ABHIVHIB HATPIBAE€THCH HABKOJHIIHE CepeJOoBHILE.

AToMHI eneRTpOCTAHII] EKOJNOriYHO YHCTIINI — aNe TINBKH 3a yMO-
BH, IO € HAJIAHWII 3aXHCT BiJ aBapiil, v pe3ayJbTaTi AKAX MoMe BiaOyTH-
CH BUKHJ palioaKTHBHUX DEYOBHH,

ExonorivEo HaHYHCTIIIHMHA CHOTOAHI BBAJKAIOTH TiApPOeNIeKTPOCTAH-
1il, coHAYHi i BiTpoRi enerrpoerannil, npore i IxHA poboTa TAKOM BIIK-
BAE HA JOBKLJIIA.

Jna GpyHKRIIOHYBAHHA ripoejIeKTPOCTAHI] CTRBOPHIOTE BEIUKHI e-
penaji piBHIE BOZH YV pidni, Aaa goro OyaAvioTs rpebii, AKI neperopoixy-
IOTE piuKy. ¥ pe3ayiabTATI BOJa NOKPHBAE BeJHKL TepHTOpil, AKI HEeMOM-
JIHBO BHKOPHCTOBYBATH, HAIPHKJIAJ, V CLIECEKOMY rocnoJapcTei.

Birpoei enexTpocTaHnii TAKOM 3MEHIIVIOTEH [LI0MY CLALCEHOIOCHO-
AapchEKHX Yrijbk, 10 TOTO ¥ BIANAKYIOTE TRAPHH,

CyuacHHMH JKepelaMH eHeprii € TAKoX cOHAYHI naHeni il exekTpo-
CTAHIil, AiA AKMX I'PYHTYETHCA HA MOPCBKHX Ta OKEAHChbKMX NMPHILIHBAX
i pimmmueax. Ilpore BHeCcOK TAKHX JKepes eHepril DOKH mo BiHOCHO
MAaJHI.

po mo mu xizHadHCH?

o DiznuHy BeANUHHY, AKA XapaKTepuaye saaTHicTs Tina abo cHcTeMH
TiJ1 BHKOHYBATH po0oTy BHACHII0OK 3MiHH wsudkocmi Tina abo a3ae-
MHOZ0 POZMAWYBAHHA 63aEMOi0MUX Min, HABUBAWOTE MEXAHIYHOK
eHepzIen.

« Koan Tino abo cucrema Tin BUKOHYVE dodamuy poborTy, MexaHiYHA
eHepria neoro Tija (CHCTeMH TLN) IMeHWYEMbCA HA BeJIMYHHY, AKA
NOpPiBHIOE BHKOHAH1N poboTi.

e Koan Tino abo cucremMa Tin BHKOHVE g8id emMHy pobDoTy, eHepria mboro
Tina (cHcreMu Tin) 0iabliyembsca HA BeJHYHHY, 110 AOPiBHIOE BHKO-
HaHIA poboTi.

o Opunannero ereprii ClI € dawoyan ().

¢ Mexagiuna eHeprifg HoOpiBHIOE CcyMi KiMemuuyHOol Ta nOMeHUiaabHOl
€Heprif.
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Dizuuny BeaHUHHY, 1110 JopieHioe poboTi, AKY BUHKOHYE pyXxome Tino,
KOJH HOTO MIBHAKICTE 3HHMYETHCA J0 MOBHOI 3VIIHHKH, HASHBAKTH
KiHemuuHow eHepzicwo nworo Tina. ObuncnwioTh 3a GHOpPMYIOH

muo” : :
E, = 5 ne m — Maca Tina, ¢ — MOAYJb iforo mBHAKOCTI.

DianuHy BeHUHHY, AHA XApPAKTEpPH3VE 3MATHICTE CHCTEMH Tij, AKI
a3acmodilomb, BHKOHYBATH po0OTY 38 paXVHOK 3MiHH B3acMHOTO poO-
aramveadasa Tin (abo yacTHH Tina), HAHBAKTL NOMEHYIAABHOO eHe-
prieso.

IlorernianeRy eHeprio OigHATOTO Tina o64MHCAIOIOTE 3a (QOPMVIIOI0
E =mgh, ne m — maca Tina, h — BHcoTa, Ha AKY ODigHATe Tino.

ITorenuiiiny eHeprivo AedopMoBaHOL NpYHUHK 00UMCHOKOTE 3a dop-

kx®

MV 0K EP = , e Bk — KOpCTKICThL NPYXHHEM, X — BEJIHYHHA Je-

¢popmanii Tina (posTATHEeHAA A0 CTHCHEHHA ).

Kinemuuna i nomenyiaasHa eHepzii MOXymb Nepemeoposamuci
odHa & ooHYy.

SaKoH 30epemeHHA eHepPzii 68 MEXAQHINHUX nNpoyecax: AKIIO TEPTAM i
OIOPOM CepejoBHINA MOMHA 3HEXTYBATH, MexXaHiuHa eHepria Baae-
MOJIIOUYNX TLA 30epizaemsca.

Enepzia — ue ghisunna eeaunund, Axka xapaxkmepusye damuicms
mina ado cucmemu Tin, 0 B3AEMOJiWOTL, BUKOHYBaTH pobory 3a
3MIHH cTaHy Tina abo cHcTeMH Tija.

3axon 3bepeieHHA eHepzil: eHepria He BHHHKAE i He 3HHKAE, 4 MOXKe
JUIle [NePeTEOPIOBATHCA 3 OJHOIO BMAY B iHINUH, 4 TAKOMXK NepexoaH-
TH 3 OJHOTO Tina g0 iHmoro.

___Jlomamniii excnepuvent  [EBY

R

20.9. IligpickTe HeBeNMHKHII BAHTAM J0 HHTKH, BepXHill KiHenms Aroil

3aKpilIeHHd — oTpuMaceTe MaATHHK. Bigxmnite BanTam® y bikK,
BLANVCTITE 1 cOOCTEpiraiTe 3a KONTHBAHHAMHE MaATHHEA.

a) ¥ AKHX MOJOMMEeHHAX BAHTAMKY HOro KiHermuHa eHepria Hanbi-
abIma; HaiiMmeHma?

0) ¥ AKMX NOJ0MEeHHAX BAHTAMY HOrMO NOTeHIliaNbHA eHepris Haii-
Oinbima; HaiiMenma?
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B) 3a AKOro HANPAMKY PyXy BaHTaMXY (A0 mMoaoKeHHA pIBHOBATH

YH BlJl HLOI'0) K1HETHYHA eHeprid BAHTAXKY [NepeTBOPIETLCH B MO-

TeHianeHY?

r) 3a AKOTO HANPAMKY PYXV BAHTAXKY (0 MOJOKeHHA PIBHOBATH

Y Bijl HBOr0) NOTEHIIAJNILHA €HEePrisd BAHTAMKY MNePeTBOPHETHCH B

KiHeTHYHY?

r) Ym MoxHA CTBEpP/MKYBATH, 0 MeXaHiYHA eHepria MaATHHKA

abepiraeTsea mig 9ac Koaueaek? CBo BinmoBige obr'pyHTYVIITE.
JlogaTKoBi 3anNUMTAHHA TA 3aBJAaHHA TE?}%

Houarkoeuil i cepennii pismi
20.10. IToscHiTE, YOMY OJJHHHIA eHepril Taka caMa, AK OHHHUILA poboTH.

20.11. Yomy nopiBHIOE KiHeTHYHA eHeprifg KyJji, Maca AKOl CTAHOBHTH
400 r, m1o pyxaeTsca 3i meuaKicTo 5 M/c?

20.12. flx aminweTrbed KiHeTHUYHA eHeprisa asroMobins aa abinsmenHs
iHoro meaakocTi 3 60 km/rog qo 120 kM /roa?

20.13. Yomy nmopiBHIOE noTeHIIAJBHA eHepria OeroHHOro OGnoka, Maca
AKOT0 CTAHOBHTE 2 T, miguaToro Ha 30 M7

20.14. fx sMiEUTHCA MOTEHIIANBHA €HEPTiA NPYRHHENA, AKI0 3MEeHITHTH
ii BuioBKeHHA B 3 pasu?

20.15. 3a akux ymos abepiraeThea MexaHiuna emepria? HaeemiTe npuk-
Jaju.

JlocTaTHiit piBeREs

20.16. Ilo Tpaci pyxamoThca nerkoeuil aBroMobine i BanTamiska. Maca
BAHTAXKIBKH B 4 pasu binbmma aa Macy Jerkosoro asromobina. 3a
AKOro CIHIBBIHOIIEHHA IXHIX MIBUAKOCTEN IXHI KiHeTHYHI eHepril
piBHi?

20.17. Ilig yac pyxy B JidTi noreHnianbHA eHepria JOAWHHE, MACA AKOIL
AopieHwe 60 kr, adinvmunaca Ha 12 wJx.
a) Jlipr nmigHiMaBcA 9H onycKaBcA?
6) Axy Bifgcrans noxonas aidr?

20.18. Ilpyxunua is xopetricTio 200 H/m poararayra canoio 4 H.
a) Homy fopiBHIOE BHJIOBMKEHHA NPYHHUHENT
6) Yomy popieHIOE pofoTa 3 pO3TATYBAHHA NPVEHHEHA?
B) Homy jopiBHIOE NOTEeHIIANEHA eHeprid NPy RUHNT



20.19.

20.20.

Ha sakiit BucoTi noTeHnianbHa €HEpria KYJbBKH JOpiBHIOE 11 KiHe-
THUHIH eHeprii, AKMoO kKyaeka najgae 3 sucorH 10 m? Beaxkaiire,
1110 ONOPOM MOBITPA MOKHA 3HEXTYBATH.

M'au KHHYJIH BEepTHKAJLHO Bropy 3 MNOYATKOBOK MBHAKICTHO
10 m/c. BeamxaiiTe, 010 0MopoM MOBITPA MOXHA 3HEXTYBATH.

a) Ak Bucoko nigHiMeThCca M au?

0) Ha akiii BHcOTi moTeHIianTbHA eHepria M'A4Ya JAOPIBHIOE HOTO
KimeTuuHiil egeprii?

Bucokunii piseHn

20.21.

20.22,

20.23.

20.24.

[ligpimenwii HA OpYVKHHI BaHTA¥ NepedvBaE B MOJOMKEeHH]I piBHO-
pard. Banra) migHanm tak, mod npy:KuHa craeana Hejedopmo-
BAHOO, 1 BHOYCTHAH Oe3 momrToBxy. AK Oyae aMiHIOBATHCHA B IpO-
neci KoJMMBAHE BAHTAMKY:

4) KIHEeTHYHA €HEpPriA BaAHTAMKY;

0) noTeHOianLHA eHEprid BAHTAMKY;

B) NOTEeHIIAJbBHA €HEePrifd Npy>XHHEA?

Ilig wac yaapy no m'sauy ay:xe cHasHul dyrbonicT Moxe HagaTH
HoMy mouaTkoBY MBHAKicTE 200 kM/roa. Ha aky sucory mir 61 1mi-
JAHATHCA M A4, AKOKM TAKA NOYATHOBA INBHAKICTE Oyia cnipAMOBAHA
BEPTHKAJLHO Bropy i omopoM moBiTpa MoHA OVI0 3HEXTYBATH?

IIei cymineri Kynmi 3 pisBEEMH ob'emMaMm — anoMmiHieBa 1
0JI0B'AHA — MOYHHAITE BLILHO MAJATH 3 OJHAKOBOI BHCOTH.

a) flka kyna mae GiNBINY MOYATKOBY NMOTEHIIANBHY eHepriio? ¥ cki-
JILEKH pasis?

0) Axa Kyana mae GiaBmy IMBHAKICTh MEpe] THM, AK TOPKHYTHCA
no aemai? ¥V ckineku pasis?

B) flka kyna mae OinbOIY KiHETHYHY €HEPriio Nepes JOTHKOM J0 3eM-
ni? ¥V ckinekn pasis?”

IlepeB’ arnuil OpYCOK YTPHMVIOTE Ha JHI aKBapiyMa i BiIOVCKAaOTE.
Arx aminweTses nij yac cnauBaHEA GpyCKa:

a) moTeHIialLHA eHepria Opycka;

6) noTeHIianLHa eHeprig Boau B aKBapivmi?

ITopada. CropuctailTecs sakoHoM abepesxeHHA eHeprii B MeXaHIYHHX Nponecax.

2

Ilopada. a) 3uaiigiTe BigHomensa Mac kyab. ) Cropucraiiteca s3akonom abepexxen-

HA eHeprii B MexaHiuHHX Dponecax.
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§ 21. 11POCTI MEXAHI3MH

Baxine.

Bnorn.

IMoxuna mnonHHA.

«3onore npasuinos mexaniku. Koediuient xopmenol gii npocrux
MexXaHi3MiB.

L o

1. Baxias

¥moea piEHOBArd BaKeJd I JI€I0 IBOX CHJ

IIposenemo moecmin

Bu B:ke sHaiiomi 3 sawiaviumu mepezamu (man. 21.1).

Ha oany mansky tepeazie (3aspuuait mi-
BY) CTABJIATH Tijlo, AKe NoTpifHO 3BAMHTH,
aHa apyry (3azsuuail npaBy) — BaMXKH 3
Habopy. Tepean nepebyBaTHMYTE ¥V pigHosa-
3i, KOJIM Maca JAHOTO Tina JOPIBHINE cyMap-
Hill Macl BaMKOK.

Sa3sHAYMMO, [0 MaATBKH migBilmeHi go
KOpOMHCIAa Ha pisHux BijgeraHax Big oci
obepraHHA, 10 OPOXOAHTHL YEPEed CEepPeIHHY
KOPOMHCJIA.

1Ii Tepean HAZHBAKTE GANIALHUM me-
pe3amu, TOMY 10 IXHA JiA I'PYHTYETRCA HA
npasuti eaxens, AKe MH 3apa3 BiIK pHEMO.
3azHaAuUMMO JHIne, 110

Maxn. 21.1

8aAXiaAbL — Ue TBepAe Tino, 1Mo Moxe ofepTaTHCA HABKOJIO HEpyXoMol To-
YHH, AKY HASHEBAIOTE TOYKO ONOpu.

Byvaemo migpimryeaTH pisHi HaOOpH BAHTAMKIB 0 Ba)Keld 3 PIsHHX
Gokis Big ToukH onopH. Buasumo, mo Baxkine Moxe nepebysaTH B pigHo-
6a3i He TINBKH TOAl, KOJH OJHAKOBI BaHTAa;K1 miBimeHi HA piBHUX Bijc-
TAHAX BiJl TOYK# onopH (man. 21.2).
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(5

_my
M‘T‘I

Man. 21.2

ExcnepuMerTH J0BOAATE, IO BAMKLIL NDepeDyBae B piBHOBA31, AKIIO
R_b
F, |
ne F, i F, — cwml, mo Ai0TE HA BAXKiNE 3 DOKY DiBimMeHHX BAHTAMKIB (Barn
BaHTa)kir), a [, 1 [, — BijgcTraHi BiJl TOYKM ONOpPHM A0 TOYOK MijABICY BAHTA-
skis. ¥ npasiil yacTHHI ManoHKa 21.2 HapegeHl cXeMH eKCIOEpHMEHTIB.
3a3HAUMMO TAKOM, IO KOJMHM BaXXine nepebyeae B piBHOBa3l, CHIIH,
OpHEJAAeH] 0 BAXKeNnA 3 NPOTHIeHAX D0OK1IB TOYKH OINOpPH, HAMATAITHCH
obepraTi BAMINL B npomulex HUX HAPAMEAX.
o6 apobuTH BHCHOBOK 3 HAINHX AOCHiAiB, HAM CTAHVTE V OPHTOII
MOHATTA NJAeHd CUNU TA MOMEHMY CUIU.

ITaeve | cunn, npuKaageHol J0 BaskKens, — I BiICTAHB BiJl TOYKH
ONopH BayKess A0 NPAMOL, Y3A0BXK AKOI [ie 1A cuia.

Harapaemo, mo BijcTans BijJf TOYKH A0 NpAMOl — Ie JOBMXHHA Iep-
NEeHANKYIApa, DpOBeJeHOT0 3 Mi€l TOYKH 0 IpAMol.
3 onNMCcaHHUX JOCHiJiB BHIIAHBAE
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yMoea pieHOSazU 6axenA: BaxKiNb nepefyBac B piBHOBa3i, AKIO IpPHK-
JIaleHl 10 HROTO CHJIH IPATHYTH 00epTaTH HOro B OIPOTHIEAHHAX HAIDAM-
KAaXx, a MOAyJi cua obepHeHO NpONOpLiiHAIL A0 NIedel HX CHI:

F_L

——
—

F, L

Lle TRepykeHHA HASHBAIOTE Npasuiom eaxceas. Horo pigkpus Ha 10-
caijax Bxe Biomuil Bam Apximes. BiH mIMpoKo BHMKOPHCTOBYBAB NpPaBH-
JI0 BaXKeJad, 30KpeMa And CTBOpeHHA 30pol And 3aXHCTY pIAHOrO MicTa Bijg
PHMIIAH.

21.1. flgy BepTHKANBEHO HANPAMIEHY CHIY HeoDXilHO MPHKIACTH I0
Baxkens B rouni B (man. 21.3), mob eaxine nepebysas y pirsosazi? Ky-
au Mae OyTu HanpamieHa na cuna? Macolw Bamens sgexryiire. '

=

J1n |ER:

Man. 21.3 Man. 21.4

Baxine Moxxe nepefyBaTH B piBHOBa3i, KoM NpUHKIALEH] A0 HLOrO
CHJIH HANPAMJEHI NPOMUAEHNHO, AKIIO0 TOYKH NPHKJIAJAHHA OHX CHJI
po3Tamioeai 3 odnozo Goky 6id mouku onopu.

21.2. filxy BepTHKRANBHO HANPAMJEHY cHAY HeoDXigHO npUKaacTH 10
Baxkenda B Tourli B (man. 21.4), mob paxine nepebysas vy pieHoBazi? Ky-
A¥ NoBHHHA OyTH HanpsamieHa ua cuna? Macowo Bamens aEexTyiite.”

21.3. Baxins zagaosxKEna 1 M nepebyeae B piBHOBa3i, KOJH 0 Horo
Kinmis migepimeni sasTami 20 kr i 30 kr. [le poatamosana ToOYKa OOOpH
BAMKESA, AKIO HOro MACO MOMKHA 3HexTyBaTH? '

1
2

Bidnoaide. 3 H; yaua,

ITopada. Cnovarky asaiigiTe, v cKiAbKH pasis mieve cuan, npukaagenoi 8 rouni B,
fiabme, wid naevde cuaM, DpHKIATeHOL B Tovni A.

Bidnoegides. 1 H; yropy.
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Burpami i nporpami npH BHKOPHCTAHHI BAXKeHA

OaHiE 3 rOJOBHHX NepeBar BaxkemisB y modyTi # TeXHINl € MOMKIH-
BICTL OTPHMATH 8U2PAll Y cui.

21.4. Ha mamwukax 21.5, i 21.6 nokasano apa cnocoGH oTrpUMaHHSA
BUrpamy B cual mig yac nigHimasss padTaxky. OnumiTe ¢THCNO0, YHM
BiApisHAKTHECA [i METONH: AKEe B3A€MHE PO3TAIIVBAHHA TOYOK NpPHKJA-
JAaHHA CHJ i TOYKH ONOpH; KYJAH HAOpAMJeHI CHAH, DpHKJIafeH] M0 Ba-
#enda — B OJMH BiK M B npoTuiexHi oK.

TOMES OMODA

Man. 21.5 Man. 21.6 Man. 21.7

21.5, Hxwit Burpam y cHJl BHXOJAMTHL 3a JONOMOIOK HOMHUIL Y Ja-
HHil MomeHT, 300pa)kennili Ha MamoEKY 21.77 3pobiTte Heobxigmi BEMi-

pPHOBAHHA cAMOCTiHHO.

IIpore suzpaw y cuni 3a BUKOPHCTAHHA Ba)Kesld 3asmdu CcYIpoBO-
IDKYETBCHA npozpawem Yy nepemiujerMi, age TOYKA NPHEJIAIAHHA MEeH-
mol cuan podHTs DinbINe NepeMillleHHA, HIMX TOYKA NPHKJIANAHHA 0idb-
101 CHIM.

Hocaingym i po3paXyHKH JOBOIATE:

AKINO0 MACOK BAMENHA i TEPpTAM MOKHA 3HEXTVBATH, TO 3a BHKOPHUCTAHHA
BasKeJId NpOorpaloTs ¥ nepeMinmenHi y cTiibKH pasis, ¥ CKiTLKH BHI'DAKOTE
vV CHJIL.

Ane 3a ZONOMOroX BayKenA MOXKHA BHTpaTH i B nepemiwenni. Ha-
NPHKJaJ, M A3H PYK 1 HIir KpinaAThcA A0 OinbIl KOPOTKHX IJIeYel BaxkKe-
aie (G6ina cvrnobGis), ToMy 3a BifHOCHO HeBeJIHKOI'0 CKOpPOYeHHA M'f3a
KiHelnbk pyEH a00 HOM'H nepeMimacThcA HA 3HAYHY BiICTAHB.

! Bidnoeids. Ha migerani 40 oM pig Touxu nigeimysanns 6LaLmoro BaHTAKY.
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Ilpore Burpam v mepemiiieHHi
HeOAMIHHO CYTIIPOBOAMKVETLCH MPO-
rpameM Yy cHai. Mamosok 21.8
CXeMATHYHO 300payKye CHIH, M0
Ai0TH HA MUBHI ¢BamiNb, KOJIH
JIONHHA TPHMAE BAHTAM, V 3irmy-
Tiit pyai. [Ipn nskoMmy cina, mo gie
HA «Ba)Xinbes 3 DOKy m’'#A3a, npub-
nu3Ho v 8 pasziep Oinema 3a Bary
BAHTAMKY.

Torixa CFTECH I

R

Man. 21.8

MomeHT cHIH. 3arajsHa YMOBA PiBHOBATM BazKeJs

Ilpasuno pa)kensa AK YMOBY Horo piBHOBATH MOYKHA BHKOPHCTOBYVEA-
TH, AKIILO A0 BajXeNd NpHEJIaLeH] dai cuau (He BpAXOBYOYH CHIY, NPHK-
NajeHy A0 TOYKH OIopH).

A Axa yMoBa piBHOBATH Ba)KeJd B pasi, KOJMH A0 HLOT'O NpHKJAAeHI
TpH i 6ineme cun?

o6 signoeicTi HaA e NHTAHHA, HAM NOTpifHO yBECTH MOHATTHA MO-
MEHTY CHJIH.

Momenm cuau M e gobyrroM moayaa cunam F 5a mede miel cuam [:
M = Fl.

3 nporo o3HAYEHHA BHILTHBAE, M0 odunuyew CI momenmy cuau €
Helomon Ha memp (H-m).

21.6. [opexiTs, 0 NPABHIIO BAYKeNd %L = 51; 03HAYAE, M0 MOMEHMU
2
Cu, AKi HaMazalomuca obepmamu saxiav y npomuaexui Ooxu, pieni:
M =M,

Jane (popMyIIOBAHHA YMOBH piBHOBATH BAXKeNA MOKHA V3araJbHHTH
HA BHOAJ0K, KOJH I0 HEOTO NPHKJAAEHO OiabIne JBOX CHJI.

SAZAABHA YMOEA PIBHOBAZU BANEAA NOJAAZAE 8 MOMY, WO CyMa Mo-
Menmie cua, wo Hamazawmbses ofepmamu BaXKijlb B OTHOMY HANPAMKY,
NOpiBHIOE CYMi MOMEHTIB CHJ, 1[0 HAMArawTheA 0DepTaTH HOro B NpOTH-
JIeAHOMY HAMPAMKY.

Lle TBepayKeHHA HASHBAIOTh NPAGULOM MOMEHMIE.
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dacTocyemMo nNpaBHJI0 MOMEHTIB, pO3B A3YIOYH 3aBJAHHA, ¥ AKOMY JI0
BAKENA NpUKIaJeH] mpu cUIH,

21.7. I'ipnaaan tarapnis oo 100 r migpimeni no saxena (man. 21.9).
Bigcrans Mix cycigriMu mrpaxaMua — 10 cM.

a) Yomy mopiBHIOE MOMEHT CHIN, AKA HAMATAEThCHA 0DEPTATH BAXMKINL
3a rOAMHHENKOBOK cTpiakown?

6) YoMy JOpiBHIOE MOMEHT CHJIH, SKA HAMAracThCH ofepraTH Ba)inn
MpOTH TOARHEHKOBOI cTpiaku?

B) Kyau nopuEHA OYTH HanpAMJeHa CHJA, IPHKJIANEHA A0 BayKenA B
Touni A, nod Baxine nepebysas v pieHOoBasi?

r) HYomy Mae jopiHwBaTH MOMeHT Licl cunn?

r) Homy popiBHIOE L1eue miel cunu?

a) Homy nopiBHIOE MOAVIL el caam?

e) Sxmii BaETAaXxK HeoOXimHO moBicuTH B Toull A, mob Bamink mepe-
fysas y piseoBazi?’

Man. 21.9

Jlaboparopra po6ora Ne¢ 10

Bupuenns YMOBEM |JiHHLIH‘:lI'iI HAd#edH

Mema: nepeBlpHTH NPABANO PiBHOBAIH BAMKEJS HA NOCHIAl, BUMIpA-
TH MOMEHTH CHJI, IIT0 A1I0TE HA BAXKINE, 1 HIOPIBHATH 1X.

OfaradnanHA: IMTATHE 3 MYJTOK Ta JANKOK, Baminh, Habip TArap-
win, maca aknx 100 r, TuramMmoMeTp, diHilika.

IlepeGiz poGomu

1. 3adikcyiiTe Bick Baxkena B jJanni mrraTuea i apieHoBakTe iloro B
rOpH30HTANBHOMY [OJOMKEHH] 3a JONOMOroK peryjalnBalbHHX railox.

2. Iligpimywun TATApPHI A0 Ba)KeNdA V ABOX TOYKAX, PO3TANIOBAHHX
no pisHi 60KH Bifg fioro oci, mepeBipTe cOpaBeAHBICTL NPABHJIA BajKeNd

' Bidnoaidb. a) 1,2 H  m.6) 1,6 H- m. 8) Vaua. r) 0,4 H - m. r) 0,2 s 1) 2 H. e) 200 r.
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A1A ABOX BapiaHTiB HabOpiB TATAPIIE i TOYOK IX mijBicy. 3anumiThk AaH]
EKCIIePHMEHTY, Horo peayJibTAT 1 BHCHOBOK 3 HBOTO.

3. Migpimyoun TArapuoi Ao Baskelid B MPbOX TOUYKAX, OJHA 3 HKHX
poaTamoBaHa 3 ogHoro Doy Bij Horo oci, a ABi iHIII — 3 Apyroro, nepe-
BipTEe cHOpaBeAJHBICTE MpaBHJa MOMEHTIE AJA OAHOro BapiaHTa Habopis
TATAPILB i TOYOK IX migpicy. 3amHIIiTE aHl eKcNepHMeHTY 1 peayJabTAaT.

4, 3pobiTs BUCHOBKHM 1 3anumiTs iX.

2. Bnokwn

Hepyxomuit 610k

Hpanenemu AOCI 13 1T ]I

YUn mo:xBHa nidwamu BaHTAMK, DPHKJIAJANYH CH-
ny, sanpamieny BHH3? Ock nmpocTuil gochain, AKHii
JeMOHCTPVE TAKY MOMAHBicTs (Man. 21.10).

¥ npomy mocaifi AnA nigHIMAHHA BAHTAXKY BHMKO-
PHCTOBYIOTE HEPYXOMHH OJIOK — KOJeco 3 :onodom '
I1A Tpoca, AKe oDepTacThCH HA Hepyxomil zakpinne- Man.
Hili oci. 21.10

da JonmoMOroK HepYXoMOoTo OJoOKa MOKHAa 3MIHIO-
BATH HANPAMOK CHJIH.

21.8. flk 3a jonoMorow Hepyxomoro 6J0Ka 3BMIHHTH HANPAMOK CHIIH
Ha: a) 90; 6) 45 ? CraaziTe NOACHIOBANILHI PHCYHKH.

Hrkmo macow Tpoca i TeprAaM y OJ0Ili MOXHA 3HEXTYBATH, TO Hepy-
xoMuil 6nok nepedyeae B piBHOBA3l, AKIIO CHIN, NPHUKIAJSH] A0 pisaHHX
KiHIiE Tpoca, pisni 3a modyiem.

1106 apo3yMiTH, YoMy Tak BiaOVBAETHCA, 3ACTOCYEMO A0 HEPYXOMOTO
DJ0Ka VMOBY PIBHOBAT'H Baj<ensd.

21.9. Burkopucropywun wmanwHok 21.11, noscHiTb, uoMy CcHIH,

NpHEJIaZeH] A0 pi3HMX KIiHIIB Tpoca, NEepeKHHYTOr0 4Yepesd HepyXoMHil
6u0k, piBHI 3a Mogyaem.”

! Iopada. Baysaxre, mo Hepyxomuit 610K KoxHOI MUTI — Ne Bamine 3 piBEMME] nIe-

UAMM CHI.
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Maxn. 21.11

OTrxe, OXOANMO BHCHOBKY, IO

HepyxoMmuii OJIOK He jlae BUTrpamy B CHJIL.

21.10. Oosexits, mo

HepyxoMuii 6/10K He Zae Hi BHTpamy, Hi Iporpamy B nepeMimensi, '

21.11. HamanmwiiTe cXeMy TOro, AK MOMHA BHKOPHCTOBYBATH HeEpy-

XoMuil OJOK ANA MiAHIMAHHA BAHTAXKY Ha jAax OVAHHRY, NPHKJIAAAIOYH
CHJIY BHH3.

Pyxomui 610K i

IIpoeenemo aocain

Ak, He BHKODHCTOBYIOYH Ba)ink, MOMHA OifHATH
BAHTAMN, NPHKJAJAKYH CHAY, VABIU] MeHIIY Bij Baru Ba-
HTaxy?

=l

Ock AK Ie MOMKHA 3p00HTH 3a JONOMOTOI PYXOMOZO0
Oaoxa (man. 21.12).

PyxoMmum G/10K HA3MBAKOTE TOMY, 1110 BiH pyxaemsca s Man. 21.12
BAHTAMKEM, MABIMIeHHM g0 OI0KA.

Axmo Macoi Tpoca i TepraM v OJI0I MOXKHA 3HEXTYBATH, TO

pyxomuit 610K gae Burpain cuai y 2 pasm.

11106 spoayMiTH, YOMY TAK CTAETLCA, 3ACTOCYEMO NIPABHJIO BAYKENA J0
pyxomoro Broka.

' Iopada. 3sepHiTe yBary ma Te, 0 OCKiABKH Tpoc HepoaTa:Huil, ToO MoAy’ai mepe-

mimenns Kinnis Tpoca pismi.
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21.12. BuxopueroBylouH MamoHok 21.13, moscHiTh, YoMy pyxXomHii
bnox gae Burpan v cuai y 2 pasu.

F F
] i
5 P
i ]

Puec. 21.13

21.13. BaysaxTe, 0 pYXoMHH 610K KoXHOI MHTI — Oe Baxink, ogae
mwieve sxoro y 2 paau Gineine aa inme.

Oanak, AK 1 v BHAODAAKY 3 Ba)KeJleM, BHTPAII V CHJi CYOPOBOKYETRCH
npozpawiem y nepemiuwleHMi.

21.14, Mosenirs, mo

33 BUKOPHCTAHHA pyXoMoro Dioka yaBidi nporpaloTs v nepeMinjeHHi.

21.15. INopiengiire mMoxynai nepemimeHHs KiHOA Tpoca, A0 AKOTO
NpHKJIAZIEHA cUJIa, 1 pyxomoro Baoka, 10 AKOro MiABimeHUH BAHTAM.

21.16. 3a gomoMorow pyxomoro 60KA BAHTAX, MAcA AKOrNO JIOPIBHIOE
100 kr, pisHOMipHO migHiMaOTE Ha BHcOTY 3 M. BeaxkaiiTe, mo macow 610-
Ka i Tpoca, A TAKOM TepTAM MOMKHA 3HEXTYBATH.

a) Axy cnay HeoOXigHO IPHKIANATH, MO0 MTHIMATH BAHTAMK?
6) fAxy nomxuny Tpoca norpi6Ho Bubparn, mob nigaimaTy sasTAK?'

21.17. [ligniMmanaa BaHTAXKY 3AIHCHIOIOTE 3a JOIIOMOroK0 cucTemMn Oo-
KiB (man. 21.14).

a) Crinbxn Gnokie y miit cucremi i ari ne 6noxn?

6) Un gae ua cucrema 610KiB BUrpain v cill, 1 AKINO TaK, To AKAIT

B) Un mae ma cucrema GMOKiB Mporpamn y mepeMiljeHHi, i AKIMo Tak, To
axmii??

' Bidnoside. a) 500 H. 6) 6 M.

*  Bidnosids. a) JIsa nepyxomi Grokn Ta ogun pyxomuii. 6) Burpam y cuai yasiui. B)
[porpam y nepemimenni yaniui.
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3. Hoxuna naomuua

OTrpuMaTi BHIrpaml vy CcHil, HANPHKJIAJ, HDiTHATH BAHTAM, IIpHKJAa-
JaId MEeHNOIY CHIY, Hi3K BAra BAHTAMKY, MOXHa He JIHIIe 34 HJONOMOIOH
paxxenda abo pyxomoro 6ioka.

Oce AK ne MOMHA 3po0HTH, BUKOPUCMOBYIONU RNOXULY RAOWUMY
(man. 21.15).

Man. 21.15

Ha mamonky 21.15 mosHadeni JoB¥HHA MOXHA0I NI0mMKEHEY | i BHCO-
Ta noxuaol naomueEy b, ocnisgn i poapaxyHKEH JOBOAATE: AKIO TEPTAM
MOXHA 3HEXTVBATH, TO

NMOXH.JIaA NJAOIHHA A€ BHTPAII B CHJII B CTIILKH pasiB, vV CKiNBKH JJOBMH-
Ha noxuaoi naomuan [ 6iasmia 3a 11 sucoty A.

OpHaxk nmoxmiaa NJIOLMHA JaE TAKMH caMMil nporpaim y nepemMiieHHi
(AKINO TEPTAM MOKHA 3HEXTYBATH).

21.18. Jlloguea TATHE NOTOPH BAHTAXK II0 TOXHJIM MJIOINIHHI, TIPH-
KIAfAI0YHA CHAY, HANPAMIEHY yajgosx muonuean (Man. 21.16). Yomy xo-
piBHIOE 118 cHJA, AKINO BAHTAM, Maca AKoro craHoBUTE 120 kr, pyxaeTs-
cA piBHOMIpPHO, BHCOTA MOXWJI0] IJOIMHHEH AopiBHKE 1 M, a JoBKHHEA —
3 m? Beasxaiire, 110 TEPTAM MOKHA 3HEXTVBaTH. '

' Bidnosids. 400 H.
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R
|

Man. 21.16 Man. 21.17

21.19. Bizox piBHOMIpHO TATHYTE JOTOPH II0 MOXHJIHN NJIOIIHHI 3a J0-
nomMorow pyxomoro Gmoka (man. 21.17). Homy gopiBHIOE Maca Bidka, AKIIO
F =120 H, porxusa noxunoi nnomuan — 1,6 M, a emcora — 40 cm?' *

4. «Jonore npasuaos» mexanikun. Koediuniesr kopucnol aii mpoce-
THX MeXaHi3MmiB

«30JI0Te NPaABHJIO» MeXaHIKH

PosrnasyBmu npocTi MexaHiaMH: BaXKiib, DJIOKH 1 MOXHIY IIONIH-
HY, MH BHABHJH, IN0 GUZPAUL Y CURi 3a8M0U CYNPOBOONYEMbCA NPO-
zpautem Yy nepemiujenui, a euzpawi Yy nepemiujeHHi cynposodmyemscs
npozpawem Yy cuui.

Jocnian i pospaxyHKH A0BOJAATE: AKINO MOMKHA ZHEXTYBATH TEPTAM i
MACOK CAMHX MeXAHiaMiB, TO

38 JI0TIOMOTOK NPOCTHX MEXaHIGMIB MH BHI'DAEMO B CHJL ¥ CTINILKH pasis,
y CKiMIBKH nporpaemMo B nepemMimenHi, abo M BUrpaeMo B nepemMimeHHi y
CTiILKH pasiB, ¥ CKINBKH ONpOrpaceMo B CHJIL.

Ile TRepaAeHHA HASMBAKTE «30N0MUM NPAGUIOM» MEXAHIKU.
OckinbKH J0DYTOK MOAYJIA CHJIH HA NepeMillleHHA QOPiBHIOE MeXaHi-
YHIH poDoTi, TO 13 «30JOTOr0 IpaBHJIa* MeXaHIKH BHILTHBAE, 110

FOJEH NPOCTHI MeXaHiaM He jae BUrpamy B pobori.

Taxum YuHOM, ¢30JI0Te NPABMJIO» MEXAHIKM € HACALIKOM 3aKOHY
abeperkeHHA eHepril B MeXaHIYHUX Nponecax.

Koedimiear kopucHol Xil mpocTHX MexaHiaMiB

Burkopucrosyoun OVAb-AKHI #Apocmull MexXamisMm, HEMONIUEO
ompumamu euzpais y pobori, ane «BTpaTH» B poboTi OVAVTE.

! IMepada. Bpaxyiite, mo pyxomuii 6ok gae BUrpam s cuii y 2 paan.

2 Bidnoagidw. 96 kr,
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Jlna xapaxkTEpHCTHKHR e<lporpamys B poboTi BBOAATE Koediuienm
KopucHol dii Mexaniamy.

KoedinienT xopucHol Aii 1 AOpiBHIOE BiJIHONIEHHIO KOpPHCHOI poboTH
A__ 1o BukoHAHOI poboTH A, _, BHpaXEeHOMY V BiIcOTEaxX:

q:ﬂ-lm %.

KoedinienT kopucuol ail noarauvants KKII.

Poarnasemo npukaaj saaxomxesna KIK]L.

BanTam, Maca axoro craHoBuTe 20 Kr, piBHOMIpHO HigHIMAIOTE 3a
JOTMOMOTOK HEpyXoMoro 070Ka, NPHEJAJAYH CHJAY, 0 JOPIBHIOE
250 H.

[loaraunmo macy BaHTaRKy m, NpHKIageHy cuay F, Bucory migiiomy
BaaTaxy h. Toxi

A,.=mgh, A, =Fh,
3BiICH OTPHMYEMO
_mgh
" Fh

dBepHITE VBAry: po3s’ A3VHO4YH 3aa49y, M Opanau 0 yBAars BHCOTY IIi-
JHIMAHHA BaHTaxKy A, Xoua OA BeIHUYHHA He BKAaszaHa i 11 He nmorpidHO
gHaxoanTH. Tak gacto pobaATh, po3’Asvioun zajgavi. Axkmio szagaga
po3B'A3aHA NPaBHJLHO, TO V BiiOBiNi Bci NOAATKOBO BBeJeHI BeJIHYHHH

OyayTe BiACYTHI.

m'é“-mn%:sn%.

100 % =28 100 % =
F

21.20. 3a momoMoOrow BaykKenfd BAHTAM, MACA AKOr0O CTaHOBHTH 160 kr,
migaama #Ha 40 em, npukaasmm caay 700 H, sanpamnery sEmns. Kirens
BajKeNd, 10 AKOro ByJa NpuKaaJeHa A cuaa, onyernecs Ha 80 oM.

a) YoMy jopieHioe KopucHa pobora 3 migHiManHA BaHTAMKYT

6) Homy AopiBHIOE BHKOHAHA poboTa 3 MiAHIMAHHEA BAHTAMKY?

B) Yomy nopisaoe KKJ]I nworo paskena?’

21.21. Ilo noxnaii naommHi 3aBaoBxKA 10 M piBHOMIpHO MiAHIMAIOTE
BAHTAXMK, Maca AKoro craHoeuThk 120 kr, Ha BucoTy 2 M, NpHKJIAJNAIOYH CH-
ay, o gopienioe 300 H, nanpaMieny Bropy B3J0BH NOXHJIOL ILIOMIMHEN.

a) YoMy nopiBHIoe KopHcHA pofoTa 3 MigHIMAHHEA BAHTAMKY?

6) YoMy gopiBHIOE BHKOHAHA poboTa 3 MiAHIMAHHA BAHTAKY?

B) Yomy popisaoe KK]1 naroi noxmumoi naonmean??

! Bidnoaids. a) 640 1. 6) 560 dx. 8) 87,5 %.
2 Bidnoeids. a) 2,4 g3, 6) 3 w]lx. B) 80 %.
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OcKinBKH B pealbHAX YMOBaX TEPTH 3aBK/IH ICHYE, 4 MACH MeXaHi3-
MiB He gopisHoIOTE HyM0, KKl Oyae-AKoro peaJkHoro MexaHiamy MeH-
it Big 100 %.

JladopaTopua pobora N: 11

Bumipiopaana KKJl mpocroro mexamiamy

Mema: ekcnepumenransHo sHaiiTn KKl noxunol naomuan.
O6aadnanHa: JoMKa, AepeB AHHN Opycok, AWHAMOMETp, JiHiiKa,
HITATHE,

ITepeGiz po6omu

1. 3a gonoMorow mraruea 3pobdiTe 3 AOIMKH Noxuay naomuuay, Bu-
MipsiiTe 1 3aMHIITE 11 JOBKHHY 1 BHCOTY.

2. InaamoMeTpoM piBHOMipHO TArHITE Opycok yropy no noxmuiil
MJIOIIMHI | BUMipANTe NPUKIAJEHY CHNY. SANHUIITL PE3VALTAT.

3. BamipsaiiTe Bary Opycka. 3aIumIiTe peaynbTaT.

4. BukopHcToByOUH OTpHMAaHi aaHi, 3aHaljAiThH, YoMy JOpiBHIOE BH-
KOHAaHA poboTa 1 KopucHa pobora. 3anuiniTe pe3yiasTATH.

3. O6uncaite KKJl moxuaol naomuHEA B NEOMY BHOAAKY. SANHINITE
peayiabLTar.

6. 3pobiTs BHCHOBKH 1 3aMMIIITE 1X.

Ipo mo mu xizHaaHCh? EIE

e Baowiaw — ye TBEpJE TLIO, 0 MO}Ke 00epTATHCHA HABKOJIO HEPYXOMOI
TOYKH, AKY HA3HBAIOTE TOYKO OMOPU.

e [Ineve | cunH, NpHKJIAleHO] A0 Ba)Kend, — I¢ BificTaHek BiJf TOYKH
OMOpH BaXKeJdA A0 NPAMOL, V3J0BHK AKOI Ji€ 1A cHIa.

o Vmosa pisnoeazu eaxena: Baxins nepefyBae B piBHOBAa3i, AKMIO
NpHEIAZeH] 10 HLOTO CHIH NpardyThs obepraTH iforo B NpoTHIEKHHX
HAONpAMKAX, & MOAVJAL cHJ o0epHEHO NMPONOPIiHHI Ao miaedeill MHX
cna: —= h :

F |

s  HArmo macow BayKenA i TEPpTAM MOMKHA 3HEXTYBATH, TO 3a BHKOpHC-
TAHHA BAMKEIA NPOrpalTh V NepeMIleHH]l B CTIILKH pa3siB, vV CKiIL-
KH BUTPAKTE ¥V CHJII.,
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Momenm cunu € dobymkom MOAYIAA CHIM Ha naede niel cuam:
M = FIl.

Odunuuerw CI momenmy cunu € Holomon na memp (H-m).

3azaabHd YmMosda pieHO8a2U BANENA NOAAZAE 8 MOMY, WO cyMa MoMe-
HmMis cua, aki Hamazawmsea ofepmamu BaXKiNb B OJHOMY HANPAMEY,
NOpIBHIOE CYMI MOMEHTIB CHJI, II0 HAMATAIOTLCA oDepTaTH Horo B Opo-
THIEKHOMY HANPAMRY (npasuio momenmia).

Hepyxomuii 6mox He gae surpamy B ciii. Bin He gae Hi Burpamy, Hi
Oporpally B nepeMileHHi.

Hemo reprasM 1 Macow BaoKka MOMHA 3HEXTYBATH, pyxoMuil 610K Jae
BHTpaIl V¥ CcHJIl BABiYi. 3a BHKOPHCTAHHA pyxomoro Omoka yaBigi
NpOrpawTs ¥ HnepeMimesHi.

Aximo TepraM MoMHA 3HEXTYVBATH, TO NOXMJIA NIOIIHHA A€ BHTpaIl y
CHJIL B CTLILKH pa3siB, Vv CKLILKH JOBXKHHA NOXHJIOL INTOIMHEA OinkIna 3a
il BHCOTY.

«30J10Me NPpasua0» MeXauixu: AKII0 MOMHA 3HEXTYBATH TEepPTAM i
MACOK CAMHX MeXaHiaMiB, TO 3a JONOMOI'OK NPOCTHX MeXaHi3MiB MH
BHIPAEMO B CHJI B CTLIBKH pasiB, V CKIJBKHM IpOrpacMo B Nepemi-
meHHi, abo MH BUIpaeMo B nepeMilleHHi B CTLILKH pasiB, v CKLILKHA
OpOrpaeMo B CHJIL.

Foaer npocTHii MexXaHiaM He Ja€ BHTpamy B poboTi.

«30JI0Te NIPpABIJIO» MeXAHIKH € HACTIKOM 3aKoHY 30epeKeHHA eHep-
rii B MexaHIiYHHX [Iponecax.

KKl nopipHIioE BiHOIMEHHIO KOpHCHOI poboTH A, 10 BHKOHAHOI po-

boru A__, BHpaseHOMY V BijcoTKax: n=—-+-100%.

BIIR

KEK]I 6vae-akoro pealsHoro Mexaniamy mesmuii sig 100 %.

1 F

HomaiuHiil eKCrepuMeHT &j

21.22. 3pobiTs BaXKiNBHI TepesH, 3a JONOMOTr0l0 AKHX, BHKOPHCTOBYIOYH

NpaBUJIO BAXKeNd, MOXKHA 3BAYKYBATH Tijla, BHKOPHCTOBYIOYH HK
rupl Te camMe TLIO, Maca AKOro BifjoMa (HAOpHKIAN, JITPOBHH IIa-
KeT COKY, Maca Axoro npubanano gopieawoe 1 xr).
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JonaTkoBi 3aMHTAHHA TAa 3aBIAaAHHA

I[lowaTkoBwi i cepenmii piBHI

21.23. Ha mamorky 21.18 zo0paskeHo BaxKijns, Macow AKOTe MOMKHA
gHexXTyBaTH. HAKY BepTHKANLHO HAUpPAMJIEHY cuay HeobxigHo
npHKJAacTH B Touli B, mob sakine nmepeGyBaB v piBHOBAa3i, AKIIO
CHJIA, NpHKJIaAeHa B Touli A:

a) mopieaioe 2 H i sanpamnesa Bana?

6) nopieaioe 6 H i sanpamnena sropy?

A B A
£ I I I I I [ ] [ I (]

A A

Man. 21.18 Man. 21.19

=

21.24, Ha mamwosry 21.19 aobpaxkeHo BasKiNL, MAaCcOK AKON0 MOMKHA
sHeXTyBaTH. HKy BepTHKaANLHO HAOpPAMJIEHY CHIY HeoDXigHO
NpHEJacTy B Touni B, mod Baxink, nepedyeas v piBHOBA3l, AKIILO
cua, NpHKJIajeHa B Touni A:

a) mopieawe 3 H i sanpamnena sana?
6) gopienioe 6 H i sanpamnena sropy?

21.25. Axy BepTHKANBHO HANPAMJEHY CHAY CJIiJ] NpMKJacTy B Touni B,
nod Baxine, so0paxkennii Ha mamwHKY 21.20, nepebysaB v piB-
HOBAa3l, ArIo B Touni A nigeimeHnii BAHTAM, MACA HKOIM0 CTAHO-
BHTE 30 Kr?

L 1 1 1 # 1 f u u

[ [

Man. 21.20 Man. 21.21 Man. 21.22

21.26. Bamram piBHOMipHO migHiMallOTH 3a JomoMorow OJI0Ka, MpHKJAa-
Jawdi BEPTHHKAJIBHO HANPAMIEHY cHay, mo aopisdioe 200 H. Ma-
col GJ0Ka i TepTAM YV HBOMY MOMKHA 3HeXTyBaTH. fAka maca BaH-
TAWKY, AKIIO:

a) bmox HepyXoMHHT 6) 6ok pyxoMmHii?

216



21.27.

21.28.

21.29.

21.30.

21.31.

21.32.

21.33.

21.34.

21.35.

Ilig gac migHiMaHHA BAHTAMXKY, Maca Aaxoro gopieaoe 200 kr, 3a mo-
nomoro:mn omoka npuraagawTs cuay 1 kH. Hrwnit 6ok sBukopucTo-
BVIOTE V IBOMY BHIIAJKY, AKII0 MACOK DJI0KAa MOMKHA 3HEXTYBATH?

Ary cuny caiy nNpHKIacTH, mod piBHOMIpHO DIAHATH BAHTAMK,
MAacA AKOrN0 CTAHOBHTE D Kr, 3a JOTIOMOTOK cHCcTeMH BlokiB, 3o-
Opaxxenol Ha manweky 21.217 Macamu Onokie i TepraM MoxHA
3HeXTYBaTH.

Axy cuny ciaiag npHKnacTH, mod piBHOMIPpHO MIHATH BAHTAMK,
Maca AKOro CTAHOBHTH D Kr, 3a JONOMOTOK cHcTeMH GloKiB, 30-
Opaxxenol Ha manwoHKyY 21.227 Macamn 6210KiB i TepraM MOMHA
3HEXTYBATH.

Bisok pieHOMiIpHO HepeMillyOTE 10 MOXHUIIH NJAOHMIMHI, NPHKJA-
Aawoun cuay 100 H, ganpamaeny B3JoB#x NoXHI0l naomuHE. Yo-
MY HOOPiBHIOE MACA Bi3Ka, AKII0 AOBKHHA NMOXHJIOI NIONIHHH
10 M, a Bucora 2 m? Tepram MO HA 3HEXTYBATH.

Yomy popisawe KK]l Hepyxomoro bioka, AKIO 0ijg yac Horo Bu-
KOpHCTAHHA KopucHa pobora nopisHwoe 1,5 k][, a BUKOHaHa po-
6ora mopisHE 2 KJXK?

AKY BepTHKAILHO HANpPAMIIEHY CHIV CJAL DpHEKaacTH, mobd pie-

HOMIPHO HiJIHATH BaHTAX, Maca Axkoro gopieawe 160 kr, 3a no-
nomorow pyxomoro 6nora, axkuo KKJI 6a1oka ecrasoeuts 80 7% 7

BanTax, maca axoro gopieHioe 40 Kr, piBHOMIpHO OIZHIMAKTH
paxeneM Ha 1,2 M, sukonywoun pobory 600 [I:x. Yomy nopiBHIOE
KK]I saxena?

Y3108 NOXHII0L IOIHHHE PIBHOMIPHO HiJHIMAIOTE BAHTAMNK, Ma-
ca AKOTo craHoBUTE 18 Kr, nprkaagawoun cuay 40 H, sanpamie-
HY yajorx noxunol mnomuui. Yomy popierwe KKl noxmnol
ILTOMHHEA, AKIO 11 gqoxkuHA 3 M, a BHcoTa 50 cMm? Tepram moxHA
3HEeXTYBAaTH.

HJocraTHiil pieeHs

Ha mamoury 21.23 aobpaxeHo Baxiae, mo nepebveae v pisHOBAa3i.
Macoo Ba)kensa MOHA 3HEXTYBATH.

a) ¥ crineKM pasie Maca OJHOTO 3 BAHTAXKIB, NiBiIEHWX A0 Ba-
#xens, 6insma 3a macy immoro?

6) Yomy AopiBHIOIOTE MACH BAHTAMKIB, AKIO IXHA 3arajJbHa Maca
craHoBuTE 60 ®r?
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B) YoMy AopiBHIOIOTE MacH BAHTAXIB, AKIINO BATA OJHOr0 3 HAX Ha
24 H 6inkma aa sary immoro?

[ ] | 1 1 1 | 1 L 1

v i

Puc. 21.23

21.36. Ilneui ropH30HTANLHO PO3TAIIOBAHOIO BaxKenda cexanawTs 40 cm i
60 cm. [lo ogroro 3 KiHIiB Baxena npuraann cuny 12 H, sanpa-
MJIeHY BHH3. HKy cuny Tpeba NpHKIACTH A0 APYroro Kinna mame-
na, nob Bis nepebysas y pisnosaszi?’

21.37. Ha KiHIIAX roOpH20HTANLHO PO3TAINOBAHOTO JIEFKOTO CTPH3KHSA 3a-
proB:xkKH 1 M miasimeni panTami, MacH AKHX craHoBaATs 0,7 Kr i
1,3 kr. [le moTpibHO poaTAamIVBATH TOYKY OIOpPH, 00 CTPHIKEHb
nepedyeae v pieHopaai?”

21.38. 3a ponomorow cucreMH OJ0KiB, 300pamenol Ha mamoHRy 21.24,
pPiBHOMIPHO MiAHIMAKTE BAHTAM, MACA AKoOro crasoBuThk 10 kr.
Axy cuny npuKIagawTs 0o Kiana tpoca? Macow 6iokiB i Tepram
MOMHA 3HEXTYBATH.

[

Man. 21.24 Maxn. 21.25

21.39. 3a gonomorow cucreMH 6iokiB, sobpaxkenol ma manwHKY 21.25,
piBHOMIpHO NiAHIMAKTE BAHTAM, MAca AKOro craHoBuTek 20 kr.
fAxy cuny npuKaagamwTs 10 KiHODA Tpoca? Macow bnoKiB i TepraMm
MOMHA 3HEeXTVBATH.

21.40. Yomy popieawe KK noxunol nuomguan, sxuo nig yac i1 BHKO-
PHCTAHHA BHTPAIOTE V¥ CHJIL ¥ 8 pasis, a nporpaoTs vV NepeMilieH-
Hi B 10 pazis?

! IMepada. 3anaua Mac ABa pOaB A3KH.

?  IMopada. Ockinsku cTpHMtens Aerkuit, To loro Maco MOMKHA JHEXTYBATH.
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21.41.

21.42.

21.43.

21.44.

BanTa;x piBHOMipHO HmiIHIMAKIOTE 3a AONMOMOroKw pyxomoro bioka,
OPHKJIANAIOYH BePTHKANLHO HANPAMJEHY CHJIY, IO JOpiBHIOE
200 H. Yomy popisHwe maca BanTaxy, axmo KKJl 61oka craHo-
BHTBL 8D % ?

Bucokni pisens

Ha rinusx sasens, MACOK AKOr0 MOMHA 3HEXTYBATH, HiABiMIEH]
paHTAX1 12 Kr i 8 Kr. Baxins nepebyBace B piBHOBa3i, AKIIO TOYKA
ONOpH po3TamoBaHa HA Bigerani 10 eM Bij iforo cepeJHHH.

a) YoMy popiBHIOE BigHOLIEHHHA L11e4ell Bamena?

0) YoMy A0piBHIOE NOBKHHA BAXKENA T

B) YoMy JIopiBHIOKOTE NeYi BaKend?

Kosm kyaa masinieHa 10 KOPOTKOTO ILIeYA BaKesd, 11 3piBHOBAMKYE
repa 1 ke, nigpimena A0 JOBroro mnneda saxkensd. A KoJH 0" caMa
KYyJA mJBilIeHa [0 JOBrOro Ijeda BasKend, 1l 3piBHOBAMKYE THpA
9 kr, migBimena A0 KOpoTKOro mwieda. /loBXHHA BajkeNId CTAHOBHTE
80 eMm, MACO0 BAMKENA MOMKHA SHEXTYBATH.

a) Homy popiBHOE BiHOLEHHA Nedell samenn?

6) YoMy A0piBHIOIOTE ILIeY] BAKe A ?

B) Yomy popiBHIOE Maca kyni?'

3a pmonmoMoroxw cHcremMu OMoKiB, sobpaykeHol Ha mamoHKyY 21.26,
PIEHOMIPHO MiHIMAKOTE BAHTAM, Maca sroro craHoeuTe 20 kr.
fAxy cany npuknagaoTs Ao KiEna Tpoca? Macomw 6mokiB 1 Tepram
MOKHA 3HeXTYBATH.

l!li
0
I'

Puec. 21.26 Puec. 21.27

i

ITopada. BeegitTe noanaueHuy naevell saskens | cKIAZITE CHCTEMY plBHANL,
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21.45.

21.46.

21.47.

21.48.

21.49,

21.50.

220

BanTaxk, maca axoro jpopieaioe 400 Kr, migHiMAaROTL 3a JOIOMO-
rop MOXHI0l IJIOINHHH 1 pyxoMmoro OJoka, OpHKJIAAIOTE CHIY,
uo crasosuts 400 H, 1 HanpasneHa yaform® noxuaol NAOMIMHI.
YoMy A0opiBHIOE BHCOTA NOXHJI0I IJIOOIMHH, AKIO 11 AOBMHHA
cTaHOBHTE 10 M7 TepraM 3HeXTYBATH.

l'pagiTHy nauTy piBHOMIpHO MiAHIMAKIOTE 3 BOAM 3a JOTIOMOIOND
pyxomoro GJ0Ka, TPUKIAAAIOYH BEPTHKAJIBHO HATIPAMJIEHY CHIY.
¥ MOYATKOBOMY CTaH] ILTHTA MOBHICTIO 3AHYPEHA YV BOAY, 4 B KI1H-
[eBOMY CTaHI moBHicTHO nepebyveae HaL Bogow. Poamipn nantn —
10 x 50 x 60 cm. Macow 6roKa 1 TEPTAM MOMKHA 3HEXTYBATH.

a) YoMy nopiBHIOE MiEiMANLHe 3HAYEHHA NPHKIANEHOL CHIHT

0) HYomy popiBHIOE MAKCHMAJIEHE 3HAYEHHHA NPUKIaJeHO0] cuan?

Yomy nopisHIE Maca MEHIIO! rHpl B cucTeMi, 3o0paxkeHii Ha Ma-
moHKY 21.27, AKmo Maca KOMKHOL 3 ABOX DiNBIDHX rHp AOpiBHIOE
10 kr? Cucrema nepefysae B piBHOBasi, macow Gaokis i Tepram
MOKHA 3HEXTYBATH.

SanponoHyiiTe, AK, BHKOPHCTOBYIOUHM OJIOK 1 NOXHJY IJIOIIHHY,
OTPHMATH BHTpamn y ¢l B 6 pazis. 3pobiTek NoAcHIOBANEHI PHCYHKH,

BanTax piBHOMipHO HiHIMAIOTE 3a JOMOMOTrOK pyxXomoro 0Ji0Ka,
MACA AKOTO CTAHOBHTL 2 KI, NIPUKJAJAKYN BEPTHKAJLHO HANPA-
MJIEHY ciry, mo gopieaioe 200 H, Tepram Moy HA 3HEXTYBATH.

a) HYomy popiBHIOE Maca BAHTAMY?

0) Yomy mopieaioe KK/l 6noka B nboMy BHnAgKy?

BarTaxk pipHOMipHO NiJHIMAaKOTE 3a JOMOMOTOW pyXomoro 6JoKa,
NPHKIAJAIOYH BePTHKANLHO HanpamneHny cuay. Tepram moxkHa
3HEXTYBATH. ¥ CKINBKWM pasiB Maca OJoKa MeHIIa BiJl MACH BaH-
raxy, akmo KK]I 6nokxa cragoBaTE 75 % ?



T'OJIOBHE B IIbOMY PO3/ILJI

Axmo saANpAMOK cUNIH 30izacmbeA 3 HANPpAMKOM NepeMilleHHsi, Me-
xaHiuHa pobora A dodamua i popiBHIOE Ho0YVTKY Moayna cuam F Ha
MOIVJEL 3MinieHHA Tina s: A = Fs.

Axmo HATPAMOK CHIM NpomuiedHuil do HApAMKY NepeMmimienHsa,
MexaHiuHa pobora A sid’ emna 1 nopisHIE nobVTKY Moayaa cuan F Ha
MOJVJE NepeMilleHHA Tila s 31 apakoM Mminye: A = — Fs.

Axmo HanpAMOK CHIH NepneHOUKYAAPHUL [0 HANPAMKY HOepeMi-
IMeHHA, MexaHidHa poboTta A nopieHWE Hyaw: A =0,

Opuannero pobora B Cl e dxoyas (k). 1 Ix=1H-1m.

Pobora, Asky BMKOHYIOTH, 11006 pO3TATHYTH, YH CTHCHYTH CHOYATHKY

")

HeaedOopMOBaAHY HOpPYHHUHY, 00uncnwoioTes 3a dopmyiaow A == ne

X — MOAYJb KiHIEeBol aedopMalii npyKHHH.

IHHomymniems N — ne BigHOmeHHA BHKOHaHOI pobotH A 10 mpomi-
A

HMEY gacy f, 3a AWl BMKOHAHA 1A pobora: N = T .

1 x

C
Ilory:xHiCTE ABMIYVHA MOMHA BUPAZHTH Yepes CHUIAY TAMM 1 MBHAKICTE

Ompuannew noryxuocti CI € aam (Br). 1 Br=

TpaHCOOPTHOrO 3acody aa dopmynow N = Fu.

Dianuny BeMHUHHY, AKA XapaKTepH3ye 3JaTHiCTh Tina abo cHeTeMH
TiJ1 BHKOHYBATH pobOTY BHACHIAOK 3MiHM weudkocmi Tina abo esae-
MHO20 POZMAWUYEAHHA MiA, Wo 83acModilomb, HAZUBAIOTE MEXAHIY-

HOW eHepzie.

Konu Tino aGo cucreMa Tin BHKOHYE dodamuy pobory, MexaHidHA
eHepria nboro Tina (cHcTeMH Tij) IMEHIWYEMbCA HA BeIMUYHUHY, AKA
JIOpIBHIOE BHKOHAaHIH pobori.

Konu Tino abo cucrema Tin BHKOHYE 8id emuy poboTy, eHEpPria IBOTO
Tina (cucreMu Tin) bidblyembca HA BeJIHUHHY, 10 JOPiBHIOE BHKO-
HaHiil poborTi.

Ompuuannelo egeprii Cl € dwoyan ([1x).

MexaniuHa eHeprifa OopiBHIOE cyMl KiHemuuMol 1 nomeHuyiaabvHol
eHeprii.
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Diznuny BeNUUMHY, 110 AopiBHIOE poboTi, AKY BHKOHYE pyXxoMe Tijo,
KOJIH HOT0 IMBHAKICTE 3HMAYETHCA J0 MOBHOI 3YMTHHKN, HASHBAKTH Ki-
mo”

2

HEMUYHOK eHepziclo NBOro Tina. BupaxkaoTs dopmyaow £ = , e

m — MACA Tina, ! — MOoAYJIbL HOro MBHUAKOCTI.

DiznuyHy BEJIWYMHY, AKA XAPAKTEPH3YE 3JATHICTH CHCTEMH TiN, AKI
é3aemodilomb, BHKOHYBATH poDOTY 3a pAXYHOK 3MiHH B3A€MHOTO poO-
aramyBaHad Tin (abo yacTHH TiNA), HAZUBAKOTE NOMEHYIANBHOK eHe-
prieo.

IloTernianeEyY eHeprino OIAHATOTO Tijda BHpPaKawThE Q(OPMYIOD
}_"IF =mgh , 1e m — maca tina, i — BucoTa, HA AKY HOigHATE TiNO.
[Torenniitay eHepriwo jAedopMOBAHOI NPYHHHH BHPAMKAKTE GoOpMYy-

4
now £, =T, ne k — MOPCTKICTE NPYVXKHHH, X — BEJHYHHA Jedop-

Marii Tina (posTArHeHHEA A00 CTHCHEHHSA).

Kinemuyna [ nomenuyiaabna enepzii MOMNYMb nepemeoposamuci
ooHa 8 00HY.

3axon 3bepermeHHA eHepzil 8 MeXaHiYHUX Npoyecax: AKIIN0 TEPTAM i
OMOpOM CepeflOBHMINa MOMHA 3HEXTYBATH, MeXaHiuHA eHeprisg Baae-
MOJIIOYHX Tid sbepizacmbeA.

Enepzia — ue ghisuuna eeaununa, AxKa xapaxkmepusye sdamuicmeb
miaa alo cucmemu Tin, 1O B3AEMOAIOTH, BUKOHYBATH pobory 23a
3MiHH cTaHY Tina abo cHCTEMH TiJ.

3axon 30epexieHHA eHepzil: eHEPriad He BUHHKAE i He 3HHKAE, A MOMKe
JIHIlle NNepPeTBOPHBATHCH 3 OJJHOI0 BHAY B IHIINI, a TAKOXK Nepexoju-
TH 3 OQHOTO TLIa J0 1HIIOoro.

Bawiae — ue TBepae Tino, Axe moxe obepraTHcA HABKOJIO HEpPVXO-
MO1 TOYKH, AKY HASHBAKTE TOYKOW ONOpU.
ITneve | cinm, npEEIafgeHol A0 Ba)Keada, — I BicTaHb BiJ TOYKH

ONOPH BaXKeJd A0 NPpAMOL, V3L0BXK AKOL fAie uaA cuua.

Vmosa pisnosazu saxean: Baxine nepebyeae B piBHOBa3i, AKImO
OpHEKJIageH] 10 HbOT'O CHJIH NParayTek odepTarH Horo B IpOTHIEKHHAX
HANpAMKAax, a Moayai cun obepHeHO nponopuiiiHi go naedeil nux

CHJI: ﬂ =£

F, I



Ario Macow Bamens | TEPTAM MOXHA 3HEXTYBATH, TO IIpH BHKOpHC-
TAHH] BAJKeNdA OIpOrpaloTh V NepeMilleHH] V CTLIBKH Pa3lB, V CK1JIBKEH
BUTIPAKTE YV CHIIL.

Momenm cuau € dofymixom MOAYAA CHJIM HA maede miel cHIH:
M = Fl.

Odunuuyew CI momenmy cuau € uolomoun na memp (H - m).

3a2anbHa YMO8a PIBHOBAZU BANENA NONAZAE 6 MOMY, WO CYMa MOMe-
HMis cur, AKi Hamazaombes ofepmamuy BAXKLNE B OMHOMY HANPAMEY,
JOPIBHIOE CYMI MOMEHTIB CHJI, 110 HAMAarawTscsa obepraru iforo B npo-
THIEXHOMY HANPAMREY (npasuaio momenmia).

Hepyxomuii 6,10k He gae Burpamy B ciiai. Bin He gae Hi BHTpamy, Hi
Nporpaily B nepeMimesHi.

Arumo TepraM i Macow DJOKA MOXHA 3HEXTYBATH, pYyXoMuil 60K gae
BHrpam v cuai v 2 pasu. Ilin vac BHKopHCcTaHHA pyXoMmoro GJaoka
VABIUL NpOTPaKTE ¥V NepeMilleHHi.

HArmo TepraM MOKHA 3HEXTYBATH, TO NOXHJA NJIONIHHA AA€ BHTDALI
Yy CHJIL B CTLILKH pasiB, Vv CKIILKH JOBMHHA NOXHI0I nunoniwHM Oi-
JbIIAa 3a i1 BHCOTY.

«3000Me NPABUAO» MEXAHIKU: AKII0O MOMHA 3HEXTYBATH TepTAM i
MACOK CAMMX MeXaHiaMiB, TO 3a JONOMOroK NpPOCTHX MexaHiamie Mu
BHTPAEMO B CHJI1 V CTINBKH pAa3lB, V CKLIBKH MpOTpPAEMO B IepeMi-
meHHi, abo MM BUrpacMo B lepeMillleHH] ¥ CTINBKM pasis, ¥ CKiNbKH
OpOTPAEMO B CHJI.

Homen npoerHii MexaHiaM He Jae BETpamy B poboTi.

«30J10Te NPABMJI0* MEXAHIKH € HACHIKOM 3aKoHY 30epexkeHHA eHep-
rii B MexaHiYHHX Tpollecax.

KE]l nopiBHIOE BilHOIIEeHHID KOpHCcHOI poGoTH A 10 BHKOHAHOI po-

form A, , BHpaxkeHOMY Y BigcoTkax: 1=—1>--100%.

KEK]I 6yas-axoro peansHoro Mmexasiamy mesmmuii sig 100 % .
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'8.15. Baussxo 0,000001 M.

_ Mir crapryeari noTar Ha cyciguii ronil abo norsar, mo nepe-
Boaue IOpka, aGo o6uasa noraru oguouacso. | .82, a) 130 xm. 6) Hi.
MoxxHa, HAODPHKIAJN, JOMHCATH, O[O0 JOPOTa IpAMA. _ Mo VTE.
-a} 1,5m; 1m; 2,56 M.6)1,5Mm; 1 m; 0,56 M. _100maﬁnﬂfﬂ]xu.

_ 16,7 m/c. - a) Mir. 6) He 06oB’aA3koBO (MOTOODHE.IiCT Mir,
HaOpHEJIaA, npoixat 25 KM 3a mepiri misB roguHEA, a 3a APYTri miB romaH-
HH — 35 KM). _ Yepea 45 xB. _ a) He sasgoxene. 6) Axmo no-
YATKOBA BigcTadk MeHma, Hix 300 M. _ a) 2rom. 6) 1,5 romi 2,5 ropm.

- 72 km/Topn. - a) 15 ¥km/rox. 6) 16,4 xm/rom. - a) 80 km/To.
6) 40 km/roxm. B) 50 Km/Toa. r) Hi. _ a) 54 km/ronm. 6) 60 km/Tom.
- Cepeani meuaxocti enocuneanctis pieai. 6) lllrnakicrs Muxaiina
MK 3ynHHEAMH v 2 pasu Giawina. - a) 14 km/rop. 6) 17,5 km/roa.
'7.18. | a) Yacu pyxy Ha ginaHkax MaioTs GyTa piBaumu. 6) Joskuna apy-
roi minaeku B 1,25 pasn 6inema. _ 6) 42 kM/TO]I. - a) 10 xmM.
0) 13,3 km/roa. B) 1 rox; 30 xs.

- 0,6 m/c. _ Bixg yvaapy KMJaHM pyXaeTecd, a MHJ 4Yepes
Apuuie iHepuii aannmaeTeed Ha micii. Tomy npaBunsHime 6yie ckazaTu,
OI0 KHJHM BHOWBAKIOTH 3 IMTHJY. — Howmep ne € vebeaneurnnm. dasana-

KH 1HEePTHOCTI MacHBHA NJACTHHA HaOyBae HeBeJIHKOI MIBHAKOCTI micaA
VAAPY, V Pe3VJLTATI YOr0 BOJHE 3HAYHO NMOM AKIIVETHCA. - Yepes
iHepTHICTE MACHBHOI KVJi, HMicJAA pi3Koro pHBKAa HHM¥HBOI HATKH, BOHA
Halyeae HeaHAYHOI MBHAKOCTI i TOMY He BCTHIAE 3MICTHTHCA HACTIALKH,
ob po3ipBaTH BEPXHIO HUTKY. _ 40 rr.

19.24, | Mosxe. [9.25. 135 r. [9.26. 4,1 mm. [9.28. Amowminiesuii; y
3,3 pasa. [9.28. 180 r. [8:30. 10,4 r. [9.310 a) 670 r. 6) 270 r.

- 1,92 cm®, 6) Maca aonorol Kyaskn — 37,1 r, Maca MifHOT KYJIEKHE —
17,1r. [9.88. 9,7 10" kr/m".
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'11.19. Kopcrkicts apyroi npy:xumm yagiui 6inema 3a mopeTkicTh
nmepioi. _ HKoperkicrs apyroi npy:xuEm BTpHui G6inbia 3a mope-
TKicTE mepmoi. _ 28 H. _ a) 500 H/m. 6) 6 em. B) 35 H.
_ HopeTkicTs DONOBHEE NpYHHEH v 2 pasu O6inbina, HiM MopeT-
KICTE 1101 Npy#HHAHA. - 16 cm.

_ a) He aminwersea. 6) Koan abavko BHCHTE Ha riami i JexuTs

Ha 3eMJi, Bara A0JVKa JOPiBHIOE CHJi TAXKIHHA, 0 i€ HA ADAVKO; KOMH
AONVKO majgae, Bara A0JVEKA AOPiBHIOE HYJIIO. _ 25 H. 9. 20 n.
_ SBaMKUTHCA NOTPiIOHO CIIOYATKY CaMOMY, & IIOTIM — 3 IeCHKOM ¥

PVKAax. — Hanpurnag, 3 ayoa. — a) Mae nopoKHHHY.
6) 300 cm®, (12,22, 19,4 H. [12.28. Ha 34 H.

- Cuna moenaHa nepesnmysarn 240 H. _ a) 5 H. 6) 0,2.
8) 3H. (1811 a) 0,4. 6) 2,8 H. [18[2] a) V 3 paau. 6) 0,2 i 0,6.
_a} Jlerme TarayTtu. 6) ¥V 2,5 pasa. _ 0,3. _ a) Hi.
6) Menme 50 xr. [18.16. Binemry aa 6 H. [18.17. a) 4 xr. 6) 0,2.

1411, 5xlla. (1432, 5 x[a. [14:13. 36inemuscs ma 400 Ila.
14.14. | 1,6 m. [14.15. 60 xITa. | 14.16. a) 36immmuTea y 2 pasu. 6) He

aMiEHTBCA. B) 30insmuTECA ¥ 2 pasH. _ a) 5 klla. 6) 0,5 mm”.

1418, 0,8 xr. [1419. 200 I1a. [14.20. 4 mnm. [14.21.] 156 kIla; aii-

BHM € pajiiyc KOJIOHH,

'15.8. 100 H.

'16.8. Hanpuxnaa, Gemsun. 16,9, 3xITa. [16.10. 15,5 Ila.
_ a) 36iaemuTeEcA. ) He aminnThea. _ 250 T, _ 10 kIla.
16.14. a) 14,6 xIla. 6) 3,7 xIla. | 16.15. a) Bummii pisens racy. 6) 4 cu.

16.16. 480 H.

_ 30 M. _ ¥ nocyanHi A THCK cTaHOBHTE 560 MM pr. cT.,
B nocyauHi B cragouTs 160 MM pr. cT., B mocyauri C — 1160 MM pr. CT.

6) 560 mm pr. cT.
17.23.

_ a) 0,5 H. _ Illo of'em 6Gpvcka craHoBHTH 300 em’
18210 500 kr/v’. [18:22) 250 kr/v’. (18240 62 H. [18.25. a) 1.

0) Cuna Apximeaa, mo Jlie HA MAPMYPOBY KVJBKY, B 3,15 pasza Ginsma.
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'18.26. a) 440 r. 6) 1570 xr/v". [18.27. 950 H. [18.28. a) Mosxe. 6) He

MOMKHA. _ Cepesusa rycTHHA JI0ACLKOrO Tija MEHINA, HiX I'YCTHHA
somu. (1882, a) V momi. 6) 2am°. [18.88. Hanpuxnan, Gemsum.
'18.34. a) [lopoxuucra. 6) 1 av’. [ 18.85. a) 1 H. 6) 100 ev’. B) He awmi-
HHUTHCA. - 'nubura sarypeHHEA OV/Ie TAKOK CAMOIO. — bine-
ma 3a 5,4 T.

198, 10 [ix; -10 [Ixx. | 199, a) 500 [I:x. 6) -500 [I:x. [ 19.30. a) 20 xH.
6) 80 k[lm. B) 10 xBr. (1911, a) 20 xBr. 6) 420 xr. (1942, a) 0.
6) 2 . 19.13. 0,5. [19.14.| 860 [[:x. [19.15. a) 400 kr. 6) 80 x]Ix.
19.16. 500H. [19.47. 20xH. [19.8.] a) 300H. 6) 15m.
19.19. a) 2,16 M/3x. 6) 12 xs. |19.20. 10cm. [18.21. a) 13,6 xH.

6) 25 kH. B) 20,5 g]lxx. r) 9,60 xllx. r) 37,5 xllx. n) 67,55 xllx.
'19.22. a) 100 H. 6) 0,5 []x.

_ 2 Jx. _ S0insmyeTrsea B 4 pasu. _ 600 rJ:x.
_ SMeHIINTLCA B 9 pasis. _ IsnakicTs BarTaXKiBKKM Mac 6yTH
B 2 pa3d MeHINA Biji MBHAKOCTI Jerkoporo asromobins. _ a) Iin-
mimaeea. 6) 20 m. | 20.18. a) 2 em. 6) 0,04 [[x. 8) 0,04 Ix. 2019, 5 m.
_ a) 5 M. 6) 2,5 M. _ 154 m. _ a) ¥ onos'sanoi; v 2,7 pasa.
6) llIsmakocTti Kyas pisHi. B) B onos’anoi; v 2,7 pasza. - a) 36inn-
IVeThCA. §) 3MeHMIYETRLCA.

121.23. a) 1H, sanpamneny puua. 6)3 H, manpamueny sropy.
_ a) 1 H, mnanpamneny sropy. 6)2H, wnHanpaumieny BHHS.
, HANpAMJIEHA Bropy. _ a) 20kr. 6) 40xr.
'21.27. Pyxommii. |21.28. 50H. 21.29. 25H. [21.30. 50«r.
IZ0EN 75 o . [SESEN 1 «H. 2RSS 30 % . [SHSAN 75 % . [2HS0H 2) 9
pasis. 6) 6 kr i 54 kr. 8) 0,3 kr i 2,7 xr. [21.86.] 18 H, axmo ua cuna
NpHKJIAJIEHA [0 JOBIIOro njaeua axxens; 8 H, Aruio ua cuna npukiajieHa
710 KOPOTHIOTO ILJIeYa BasKend. - Ha gigcrani 345 em Big Touxkn mij-

sicy 6inbmoro santaxy. 21,88, 50 H. [21.89, 200 H. [21.40. 80 %.
21410 34 xr. (210420 a) 2 : 3. 6) 1 M. B) 40 cm i 60 cn. [20048) a) 1 : 3.
6) 20 cm i 60 cm. B) 3 xr. | 2044, 25 H. |21.45. 2 m. 21.46. a) 240 H.
6) 390 H. |21.47. 5 xr. 21.49. a) 38 kr. 6) 95 % . 21.50. V 3 pasn.
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— KopucHOI jaii
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MarepianbHa TouKa
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Me:xi BUMipHOBaHHA IpHAIALY
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HewToH

Omnanng dizuvHol BeTHIHHA
— KpaTHa

— YACTHHHA

Hackans
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[Ineue cunm

[Mocyanum cooayaeri
[oryxuicTs

[loxubra BUMipHOBaAHHEA
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[Ipasnao

— BAMEJA
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ITpec rigpaenivamii

Peuosraa
Pobora mexaniuyna

227



Pyx

— 3a iHepIED
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TAbLJIHUI ®ISHYHHUX BEJIHYHH

I'VCTHHA TBEPAHX TLI I'YCTHHA PLTHH

AmonMiHi 2700 27 bemun 710
beron 2200 22 Bona 1 000
I'pamit 2600 26 l'ac 800
Jv6 (cyxmii) 800 08 Hadyra 800
3amio 7 800 78 Onis MamHHAA 900
Jonoto 19 300 193 Omis COHAMHMKOBA 930
Ksapu 2 600 2,6 P1vrs 13 600
Kopok 240 0,24 Crmpr 800
Jaryus 8 500 8.5

Tlia 900 09 I'YOTHHA I'A3IB

Mapmyp 2 700 29 [3a Tepmeparypi O 0 1 ey 760 s pr
Mias 8 900 8.9

Ounoso 7 300 13 [ogitps 1,29
Mapadyin 900 0,9 Bosaens 0,09
Ihicok (cyxuii) | 1 500 1.5 Ienii 0,18
Ihatuna 21 500 21.5

Ceunels 11300 11,3 IHAMEHHA KOEMILICHTA TEPTH
Cpibno 10 500 10,5 JUEA TEARHN BHUUB HHOBEPAXOHB
Cocna (cyxa) 400 0.4

oo 250 | 25 | [
Cram 7800 78 CTais 0o aLoay 0,013
Dapdop 2300 23 Crane no cram 0,03-0,09
Lerna 1 600 1.6 Jepeso no nepeny 0,2-0.5
Hanx 7 100 7.1 IHian no cyxomy acdansry 0.5-0.7
Yanyn 7 000 7,0 Llmn no moxpomy achansty | 0,35-0,45
Snuma (cyxa) 600 0.6 Llinnu no rnagkoMy abogy 0,15-0.20




OCHOBHI DOPMYJIH RYPCY DI3HRH T RJAACY

: i ; ; [
[IsnakicTs npAMOAiIHIIHOrO piBHOMIPHOTO PYXY © = rk

: 1
Cepeansa meuariers v, = 5

I'vernHa pedoBHHH p = -E .

dakoH I'vka F = kx.
Cuna ramiana F, =gm, ne g =9,8 H/kr.
Cuna repra koesanna F,,, = uN.

r
Tuck p=—.
B S

Tuck y piguni sa rnuéuni p =pgh.
3axkoH Apximena F, =p_ gV
Mexaniuna poGora A = Fs,
lorymxuaicts N = %
[lorymxuicres N = Fr.

mu”

2
Iorenuiiina enepria nigaaroro rina E, =mgh .

Kimernuna enepria E =

[NoTenuiiina erepria gedopMoBaHOI OPYXHEHA E = Egi .
YmoBa piBHOBATH BAMKENA ...
MomenT cnmu M = FL.
JEAKI MATEMATHYHHI ®OPMY.IH
Jlopxuna kona | = D = 2nR
2
[Mnoma kpyra S = = nR*

INnoma nosepxni kyni S = 4nR*
3 4

O6'em kym V = EERE

06 em npamokyTHoro napanenenineia V = abe

O6'em muminapa V = Sh = nR°h



