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FOHI OPY3lI!

BI/I OYMHAETe OIIAaHOBYBATH HOBUI mpeameT — (disuky. BuBuatu Hayky (disuxky He-
Jerko. JIas 1mboro moTpibHO o3HAlOMUTHUCA 3 OaraThbMa SBUINAMHU i OpoIlecaMu, SIKi
BiZOyBalOThCA B HABKOJUIITHBOMY CBiTi, HABUMTHCA iX IOsiCHIOBATH. Bu IisHaeTe Be-
JUKY KiJbKicTb 00’€KTiB, III0 Bac OTOUYIOTh y IIIKOJIi, HA BYJUIli, yIOMa, BUKOHAETE
faraTo HOCJiIiB i criocTepeskelb, PO3B’ AyKeTe YMMAJIO 3a/5aU, HABUNTECA KOPUCTYBATH-
cs MpUJIafiaMu, 110 3aCTOCOBYIOTHCS B MTOOYTi, HA BUPOOHUIITBI, ¥ TPAHCIIOPTi TOIIO.

3acBoiTu GisMKy BaM IOIOMOXKE Il HMiAPpYyUYHUK, SKUi Oyae BipHUM CYIyTHH-
KOM IIPOTATOM yChOTO HaBuaabHOro poky. Orxe, BEPESKITH MOI'0O! ¥V migpyumu-
Ky € OaraTo igrocTpairiii, I1o AOIOMOKYTh Kpallle 3pO3yMiTH MAaTepiaj, OIIMCAHO
docnidu, AKi BU 3MOKeTe BUKOHATU CAMOCTiiHO a00 3 [JOIIOMOIOI0 BYUTEJ,
HaBeJIeHO CNOCMEePeMHCeHHs, AK1 NOIOMOMKYTh Kpallle 3po3yMiTu (ismunuil amict
SBUII, I1T0 BUBYAIOTHCS.

OcHoBHUII MaTepiay, AKUHA MOTPiOHO 3amam’ATaTH, BUAIJICHO KHPHUM ITIPUD-
TOM. 3aIlpPOIIOHOBAHO (i3uyHi 3adaui PisHWMX PiBHIB CKJamHOCTi: A — Ha 3aKpi-
mieHHA i B — TBopuoro xapaktepy. ¥ pyopuii «Po3B’sa3yemo pasom» HaBeIeHO
3pasKu PO3B’sI3aHHA 3aaa4.

Jlabopamophi pobomu, AKi Bu BUKOHAETe, 30araTsaTh BaC PO3YMiHHAM 3aKOHO-
MipHOCTEelN isMUYHUX SBUIII.

Pyopukra «Ile mikaBo 3HaTu» Ta MaTepias, MosHaUYeHUN g=, CTAHYTb y IIpU-

r-E'
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i
TOi TUM, XTO He 3YIIUHAETHLCA HA HOCATHYTOMY # X0ue 3HATHU Oisblle, 30araTUuBIIN
CBOl 3HAHHA 3 (PIBMKH MTOJATKOBOIO iH(MOpPMAIli€IO.

3BepTaeMo Ballly yBary Ha Te, IO 1€l MaTepiall He € 00068’ 13K08UM IJisi BUBUEHHS,
Mae ImigHaBaNdbHY (GyHKI0. Bin cayryBaTuMe KparioMy pPo3yMiHHIO i 3aCBOEHHIO IIpeJi-
MeTa. 3aBIaHHA I CAMOIIEPEBIPKU JOIIOMOKYTh CHCTEMATU3yBaTH Ballli 3HAHHA.

Marepian, mos3HaueHUH ‘%, IOTIOMOXKE MiATOTyBaTHCSA OO BUKOHAHHSA Ha-
BUAJIbLHUX TIPOEKTIB.

IIpamooun 3 TiAPpyYHUKOM, BUKOHYHUTE TaKi mopamgm:

1. He sanumaiiTe cBi#i mizpyuyHumk HamoBro B moprdesi. Kopucryiitecs HUM
TMOCTifHO.

2. TligpyyHUK HEeZOCTATHLO IIPOCTO UMUTATU, HAJ MOr0 TEKCTOM CJIiJ IPAIlf0BATHU
i3 3omIMTOM Ta PYYKOI0 B pykKax. He pobiTh HiIKMX HAIMCIB y HHOMY, a HaWBaK-
JuBiNIi BimomocTi 3amucyiiTe B 30IITHUT.

3. Ilpouurasiim TekcT maparpada, crpoOyiiTe maTu BigmoBiai Ha 3anumanHA
025 camonepesipku, siKi € B KiHIII KOKHOro maparpada.

4. Bes po3p’sA3yBaHHA 3aJlau HEMOXKJIUBO BuBUUTH (hisuky. Hamaraiitecsas Buko-
HATU SKoMora OiJbllle 3aBIaHb, SKi € B MAPYYHUKY i AKi MIPOIOHYE BaM yUUTEJb.

5. He cxixg sayuyBaTu HamaM’ ATh TEKCT HiIPYYHUKA, HOro Tpeda 3po3yMiTu.
fAxiio Bu 3abyiu 3HaUEHHA AKOTOCH (PIBSUYHOTO TEepMiHA, CKOPUCTANTECA CJLOBHU-
KoM i3uuHUX MepMiHi6, IO MICTUTHCA B KiHIII HiApyYHUKA.

6. PosB’ssyoum mecmogi 3a860aHHS, BPaXOBYITe, IO cepell HUX € 3aBIaHHA 3
KiJIbKOMA IIPaBUJIBHUMU BiAIIOBigaMu;.

11106 mpaBuabHO Ta e(PEKTMBHO OPraHi3yBaTW CBOE HABUAHHA, CKOPUCTAUTECS
nopajzaMu Ha c. 232.

HJacausoi eam dopozu 0o 3HaHb!

Asmop



BCTYN

@isyma € TIPUPOIHUYOI0 HAYKOIO, KA BUBYAE 3aTAJIbHI 3aKOHOMipHOCTI mepediry
SABUII] HABKOJUIITHBOTO CBiTy. ¥ mporeci BuUBYeHHA (DisMKM BM 3acBOiT€ OCHOBU
CBiTOpPO3yMiHHA Ha Pi3HWX pPiBHAX misHaHHA mpuponu. CydacHa (isuka, KpiM HAyKO-
BOTO, Ma€ BalKJIMBE COITIOKYJILTYPHE 3HaueHHsA. BoHa cTajia HEBiJy€MHOIO CKJIaZOBOIO
KYJIbTYPU BUCOKOTEXHOJIOTIYHOTO iH(OPMAIifiHOTO CYyCIiIbCTBA.

Y 7-9 kjacax BU OIaHYETe CYTh OCHOBHUX (PisMUHMX NOHATL 1 B3aKOHIB,
OBOJIOZi€Te HAYKOBOIO TEPMiHOJIOTi€l0, OCHOBHUMH METOJAAaMU HAYKOBOTO Hi3HAHHSA
Ta aJITOPUTMAaMU PO3B’A3yBaHHA PisMUHUX 3amaU, OTPUMAETE MOYATKOBI YABIEHHS
npo QisuuHy KapTHUHY CBiTY.

¥ moyaTKOBil IIKOJIi Ha YPOKaX 3 Pi3HUX IIPeIMETiB B O3HAHOMUJINUCA 3 IPOsBa-
MU GisMUYHUX ABUII IPUPOLH, 3aCBOIIM MOYATKOBI BimomocTi 3 (GisuKu, oBOJIOLIIN
eJleMeHTapHUMI HaBUUYKAMMU ITi3HAHHS mpupogu. Ha ypoxkax IpPHUPOJO3HABCTBA BU
misHajgucss G6araTo ITiKaBOro 3 TeM: JIIOAWHA SK JKHBA icToTa (HOPMAJbHI YMOBU
SKUTTEMIATBHOCTI — TeMIIepaTypa, BOJIOTICTh, THCK, 3€MHEe TAKiHHA, 3ip, CIyX,
TaKTUJIbHI [ii, JOBKUHA KPOKY TOII0); Mili OyAMHOK (yMOBU HOOYTY, ITOOYTOBI IIpuU-
Jaau, JKUTJIOBA eHepreTuKa TOIO0); MOs BYJIHUILA, MOE MicTO (PyX TPAHCIIOPTY); MO
miaanera — 3emuda (Couauna cucrema, 3emuia i MicAlb, 0CBOEHHA KOCMOCY TOIIIO).

Ha yporkax @ismkm Bu HaBumTecsa IOSCHIOBATH (QiswMuHi sBHINA 1 IIpoIiecw,
aHaJIisyBaTH, y3arajJbHIOBATH 3HAHHS, CHCTEMaTHU3yBaTHU IX, POOUTH BUCHOBKU. Bu
BMiTHMeTe OIpallbOBYBaTH HAYKOBY iH(popMmaiiro (3HaXoAuTH HOBi (paxkTu, ABUIIA,
imei, caMOCTifHO BUKOPHUCTOBYBATH iX BiAIIOBiZAHO /M0 mocTaBiieHol meTu). Tako:K Ha-
BunMTeCcsA poO3pisHATH G(isUUHI BeJIWUYMHHU, IX OAWHMUIN; pO3B’A3yBaTH 3aJaui Ha
BiZTBOpEHHS OCHOBHUX (hopMyJi; 3milfiCHIOBATH MaTeMaTHYHi Iii; caMOCTiiiHO PO3B’s-
3yBaTH 3a/ayi I BUKOHYBATU BIIPaBU, 00T PYHTOBYIOUM O0PaHUI CIIOCi0 iX po3B’ A3aHHS.

Y 1mporieci BUKOHAHHS JabopaTOpHUX pOOIT BW HaBUMTeCA ILJIAHYBATH i
TMTPOBOAUTH MOCTiAM, a caMe: CKJIaJaTH IJIaH JOCHiAy I BU3HAUATH HAWKpAIIi yMO-
BU HOTO IIPOBEMEeHHA; o0UpaTyu HeoOXimHe obOMamHAHHA i BUMiploBaJbHI MpuUIanu,
30upaTu AOCHiAHI YCTAaHOBKM UM €JEKTPUUHI CXEeMHU, PAIliOHAJIBLHO PO3MIITyBaTH
MpUJIaaAu, HEYXUJIbHO JOTPUMYBATHUCA MPABUJI 0e3MeKU JKUTTEAIAIBHOCTI mif yac
IPOBEJEHHs IOCJiAy; BU3HAUATH METy i 00 €KT CIOCTepe’KeHHsI, BCTAHOBJIIOBATU
XapaKTepHi pucH IINHY (QisUUYHUX ABUII i IPOIleciB, BUAIIATA iXHi cyTTEBi 03Ha-
KM; KOPHCTYBATHUCSA BUMIipPIOBAJbHUMH IpHUJagaMu i MipamMu, TOOTO BU3HAYATU
MiHy TOMIJMKY MIKaAJU IPUJIAAy, 11 HUMKHIO i BEpXHIO MeXKi, BUBHAUATH IIOKA3U IPU-
Jany; 3HAXOAWUTHU 3HAUEHHSA BeJUUYMH; I'OTYBaTH 3BiT IIPO IpOBeAeHY poOOTy, 3a-
MUCYBaTH 3HAUEHHA (Pi3UUHUX BEJIUUUH.

Ypoxu (isuku OyayTh IPOBOAUTHCS B CIIEIliaJbHO 00JaHAHOMY IPUMIIIeHH] —
¢disnunomy kabineri (maz. 1).

CyuacHi xKabiHeTu ocHaIlleHO OOGJaTHAHHAM, HeOOXiZHUM AJA IIPOBEIEHHS Ie-
MOHCTPAIifHUX i (PPOHTATBLHUX MOCJiMiB, BUKOHAHHS JabopaTOPHUX POOIT; me-
MOHCTPAIiIHUM CTOJIOM [IJIS BUMUTENA i pOOOUYMMM CTOJIaMM [Js Y4YHiB; Iadamu
nis 30epiraHHA IPUIaAiB Ta iHIMINX 3ac0o0iB HaBUAHHS, JUAAKTUUYHNX MaTepiajis;



BCTYII

Man. 1

KJIACHOIO i MYyJIbTUMEIifHOIO AOIIKAMM, KOMII IOT€POM i MYJbTUMEIiNHUM IPOEK-
Topom. Jlo cToniB migBemeno Hampyry 36—42 B.

ITig yac sHaxXOm:KeHHA y (pismuHOMYy KabiHeTi HEOOXiTHO ZOTPUMYBATUCA TAKUX
TMpaBUJ 0e3MeKH KUTTETiATBHOCTI:

1. Byapre yBaKHi, AUCIUILIIHOBaHi, obepe)KkHi, UiTKO BUKOHYINTEe BKAa3iBKU
BUUTEJS.

2. He sanumiatiTe poboue miciie 6€3 T03BOJY BUUTES.

3. PosmimyiiTe npuiagu, MaTtepianam Ta iHine obJagHAHHS TaK, 100 YHUKHYTH
iX mamgiHHdg.

4. OGepekHO KOPUCTYHTECA CKJISHUM IIOCYAOM, 11100 He po3butu ioro. He Bu-
fiMaiiTe TepMOMETPHU 3 HMOCYAUHU METAJIEeBUMU iHCTPYMEHTaMMU.

5. He mpoOyiiTe pianHy, sika BUKOPHUCTOBYEThHCA B JOCIigax, HA CMaK, He PO3-
JuBamTe i1 Ha CTiJ.

6. He TpumaiiTe Ha poboUuoOMy MicIli mpeamMeTH, He TOTPiOHI A BUKOHAHHA 3a-
BIAHHA.

7. KopucTyiounch TOCTPpUMHU IpPeIMeTaMU, HaMarantTecsa He TPaBMyBaTU PYKU
abo iHIri yacTuHU Tija.

8. VYci apibui mpeagmeTu 6epiTh TiAbKU ITiHIIETOM.

9. He xaamiTe Ha IMaJabKu TepesiB OpyaHi, MOKPi, rapaui Ta cumki Tina.

10. Ilepen TMM AK IPUCTYIIXUTH A0 BUKOHAHHS JIaOopaTopHOI pobOTH, CTapaHHO
BUBUITHE Ii omuc, 3’sacyiiTe Xin 1i BUKOHAHHS.

11. ITig yac ckJIafaHHA eJeKTPUYHUX KiJI, IepeMUKaHHS B HUX Ta iX AeMOHTa-
JKY IoKepesa CTPYMY IOBUHHI OyTU BUMKHEHi.

12. He BMuKaiiTe mxepesa cTpymMy 6e3 H03BOJY BUUTEJS.

13. CrexxTe, 1100 i30JsIiA APOTiB OyJia He MOIIKOAMKEHOI0, a Ha KiHI[AX IPOTiB
Oy HaKOHEUHUKHU, AKi MoTpi6bHO mobOpe 3aTHMCKATU KJIEeMaMMH.

14. BuaBUBINYM HECIIPABHICTh B €JIEKTPUYHUX IIPUCTPOAX, AKI 3HAXOAATHCA Iif
HATIPYTOI0, TEPMiHOBO MOBiOMTEe BUUTESI a00 BUMKHITEL MKepesio CTPyMYy.

15. Kopucryrounucs JiH3aMu, HE TOPKaWTecda iX MOBEpPXHi pykamu, IIfo0 He 3a-
JIUIIATU HA CKJIi MOTOKUPOBUX IJISAM.

16. He nmpuHOChTe B KabiHeT HeOe3meuHMX IpeaMeTiB abo mpeameTiB, sAKi He
CTOCYIOTHCSA YPOKiB (pisuKmH.

17. ¥ Bumaaky TpaBMyBaHHSI T€PMiHOBO 3BepTaiiTecs K0 BUMUTEJIsI — BiH Ha-
IacCTh BAM [OIIOMOTY.

SAMNMUTAHHA OO BUBYEHOIO

e H9| 1. [Ind yoro noTpiGHo BMBYATY ChisnKy?
J 2. lLlo noTpibHO maTK y gisuyHomy KabiHeTi Ana NnpoBefeHHsT YPOoKiB?
3. Akux npaBun noTpibHO AoTpUMyBaTUCS B KabiHeTi (i3nkn?




(/Doagm 7/
PI3HKA K IMPHPOAHHYA HAYKA.
[MIBHAHHA NMPHPO/AU

o CnocTepexeHHs o [locnian e« HaykoBun ekcnepumeHT o Teopis
o DisnyHi gBULLA, NpouecH i Tina e idnyHi BENUUNHN o BUMiptoBaHHS
o 3acob6u BuMiptoBaHHS e MidkHapoaHa cuctema oanHULb Pi3UYHUX BENNYMH
« BygoBa peuoBuMHY « Monekynn ¢ ATOMU e aepHa Moaerns atoma e VloHn
o OCHOBHIi MONOXEHHA aTOMHO-MOSEKYNAPHOro BYEHHS Npo 6ya0BY pevyoBUHU
e BugatHi BUeHi-(i3nkn ¢ BHECOK YKpaiHCBKMX YYEHMX Y PO3BUTOK
i CTaHOBMNEHHA (i3nkn o Pizvka B NOOYTI, TEXHILi, BAPOOHULTBI

§ 1. WO BUBYAE DISUKA

HepeHeCiMOCﬂ TNOAYMKM B NaBHOMUHYJII yacu, y I'pellito emoxu 3aBOIOB-
HUTBKUX TTOXO0AiB Asekcauapa MakegoHCHKOTO — BUXOBAHIA Ta YUHS BEJIUKO-
ro Apicrorens. Y Toi yac KoM 3HAMEHUTHUN IIOJKOBOAEIL BiB JIeTiOHU BifiCbK
Ha Cxipm i maBHI 1mapcTBa magaagu A0 HMOTO HIT, CTAPUU YUUTEIhb, IIPOTYIIOIUNICT
TIHUCTUMU ajieIMH 3aCHOBaHOTO HUM B AdiHax Jiliero, HaBUaB CBOIX YUYHIB
po3MipKOByBaTH IpO Te, IO TaKe CBiT, yac, pyx.

Cgit, npupona — @isuc (y mepexaazai 3 rpeinbkoi). 3Bijicu i MoxXoauTh Ha3Ba
Hayku ¢isuxku. Tak HaszBaB ii rpenbkuii ¢imocod Apicrorens (384-322 pp.
0 H. e.), AIKWHM HAIKUCaB MOHAJ MBI THCAYI POKiB Tomy mepiry «Pisury». Ause



PIBHRA AK IIPUPOJHHYA HAVKA. IIIBHAHHA ITPUPOOH

He CcJia aymaTu, IM0o I KHUXKKA YMMOCh CXOXKa Ha CyJYacHI HiAPYYHUKU 3
¢isuru. Y Hill He OyJI0 OIHKCY YKOSHOTO AOCJHIAY UM HPUIALY, He OyJI0 »KOTHOI
(disuunoi popmysau, xoua I KHUMKKA O0yJa IMiJIKOM HpPHCBAYEHA BUEHHIO PO
pyx. ¥ cBoiii «®Pisuii» ApicroTensr momaBaB po3aAyMH MPO IIPeAMeT, Micile,
yac, pyx i mpo npupoay Baaraji. Amike JIOOUHA KUBE y CBiTI IpUpoOaM, IIi3HAE
HaBKOJIUIIHIN CBiT, YHACJIZOK YOTO BUHHUKAE i MOCTiMHO PO3BUBAETHCS HAY-
Ka AK cucTeMa 3HaHb i BiIoMOCTel PO IPUPOLY.

Y HaBKOJHIIHLOMY CBiTi BigOyBaroThCcs HalpisHoMaHiTHimI ssuiia. SMiHa
IHA i HOUi, maJiHHA AOIOBUX Kpallesib, BUHUKHEHHA XBUJIb B OKeaHi abo Ha
MOpi, MJIaBJIEHHS METaJiB, MiTHIMaHHA BOJIOTH BiJl 3eMJIi O KOJIOCKA CTEOJIOM
pociuHYN, BUHMKHEHHS BeceJKM Ha Hebl mim uac goImry, Iepemadya CHUTHAJIIB
HEPBOBMMU BOJOKHAMH Biff MO3KY [0 Tijla — Ile ABUINA. K Mojxce 00HA HAYKA
posibpamuce y makiil 6e3nivi seuu?

IITo x# eusuae @pizura?
dizuka — HayKka PO NMPHPOAY Ta HaW3araJjbHIillli 3aKOHU IIPUPOIH.

3aBmaHHa (PisUKHU IIOJsITaE B TOMY, 100 BigKpuBaTu, mepemdadaTy i BU-
BUATHU 3aKOHU IMIPUPOAM Ta BUKOPUCTOBYBATHU iX AJiA moTped soguau. Hampu-
KJal, y pe3yJbTaTi BUBUEHHSA IMAAiHHSA TiJ 3 pisHOi BucoTm Ha 3eMJIIO BCTa-
HOBJIEHO, II[0 IPUYNHOIO MALiHHSA TiJ € MPUTATaHHA 1X 3emieio. [Ipu BuBUeH-
Hi pyxy mosiTps Oyjo 3’sCOBaHO, IO OAHi€I0 3 NPUUYNH BUHUKHEHHS BiTPY €
HepiBHOMipHe HarpiBaHHA Pi3HUX INapiB moBiTpA. BigKpuTTs 3akoHiB, II0
ONUCYIOTH TEILJIOBI ABUINA, MPUBEJIO IO CTBOPEHHS MAapOBUX MAIIWH, AU3€Jb-
HUX i KapOopaTOpHUX [IBUTYHIB, SAKi BUKOPHUCTOBYIOTHLCS Yy TPAHCIOPTI,
npoMucioBocTi. Jlocmig)KeHHA eJeKTPUUYHUX, MATrHITHUX i XiMiYHUX ABUII
3yMOBMJIO CTBOPEHHSA IOTYKHUX IKepes eHeprii, 0e3 AKUX He MOKe PO3BU-
BaTHCS IIPOMUCJIOBICTh, MaIuHOOyAyBanHsa. He obifiTucs 6e3 HUX i B momarti-
Hix ymoBax. OKyJIsapu, TeJIECKONHu, (poToamapaTi i BijeoKkaMepu CTAJIO0 MOIK-
JVUBUM CTBOPUTH TiJIbKU 3aBAAKU TOMY, IO (pi3MKM BUBUUJIU, AK IIOIIUPIO-
€ThbCA CBiTJIO B moBiTpi # ckJi. KoHcTpyoBanHsS i cHopym:KeHHsS KopaoJiis,
JiTakiB, MOBITPAHUX KYJb I'PYHTYIOTHCSA HA 3HAHHI 3aKOHOMipHOCTEN, AKUM
OigaAraTh pigwHM, radu U Tijga, AKi B HUX PyXamThCd.

Ane 1106 nmosicHoBaTH (pisuuHi sBUINA i IIpollecu, BigzxkpusaTu (isuuHi 3a-
KOHU, CTBOPIOBaTHU (piduuHi Teopii, OyayBaTM HOBY TeXHiIKY, CHHTE3yBaTU HOBIi
PEYOBMHU TOIIO, hi3MKM MAIOTh BOJIOAITY 3HAHHAMU 3 MAaTeMaTUKU, €JIEKTPO-
TexXHiKM, Ximii, O6iosorii, indopmaruku Ta iHmux Hayk. Hampukiaanm, 3aBOaAKu
BUBUEHHIO OyJOBM IITaxiB Ta IX mOJBOTIB OyJIO CTBOPEHO JiTaJbHiI amapartw,
BiIKpPUTTA B Ximil majyu MOKJIMBICTH CTBOPIOBATH HOBi PEeUYOBUHU I OyayBaTU
3 HuUX (pi3wuHe yCTaTKyBaHHSI.

OsHaliomyeHHA 3 (PisMKOI0 He 3aKiHuyeThca B IIKOJi. € creriajabHi Ha-
BUAJBHI 3aKJIaaM, Y AKUX IOTYIOTh YueHUX-(pisukis. AmKe Qpisuka morpidua e
TiILKY BUEHUM, ajie ¥ yciMm (paxiBigaMm: iHkeHepaM, poOiTHUKaM, KOHCTPYKTO-
paM, JiKapaM, arpoHOMAaM TOIIO, — TOMY III0 BOHHU y CBOIf MifAJBHOCTI KOpHC-
TYIOThCA 3aKOHAMHU (PidmKU U (PisMUHNMU OPUJIATAMU.

3ANMUTAHHA 4O BUBYEHOIO

1. Wo Take isauka? XTo BrepLue yBiB Lie NOHATTSA?
2. lllo BMB4Yae goisnka?
3. Komy noTpibHi 3HaHHSA 3 isnkn?




PO3JILII 1

§ 2. ETANU NMNI3BHABAJIbHOI OIANIbHOCTI.
CNOCTEPEXEHHA. AOCHIAN.
HAYKOBWI EKCMEPUMEHT

qu 3amucaiosanrucs 6u Had mum, 36i0Ku 63azali 3’ A6UNUCS 3HAHHSAZ

Koxen sHae, 110 Ha MOpPO3i Boja 3aMep3a€, a Ha IJIUTI — 3aKHUIIA€, MarHIT
OPUTATYE 3aJIi8HI IpeaMeTH, CTPiJKa KoMIlaca 3aB:KIU BKa3ye Ha ITiBHIU, 3ipBa-
He 3 JIepeB JUCTA Hafa€e Ha 3eMJI0, IiCJIA HOYi HAacTae MeHb, AKIIO JOTOPKHYTH-
cA 0 IOJYyM’s CBiUKHM, TO MOXKHA OOIEKTUCH. 38i0KU 3’ A6UAUCA Ui 3HAHHAZ
3HaHHA PO HABKOJUIIHIN CBIT JoquHa 3M00yBa€ i3 BIACHUX CIOCTEPE:KEeHb.

CrocrepeskeHHs JAal0Th 3MOT'Yy BCTAHOBJIIOBATH Ti UM iHIIN (paKTu (HAIIPUKJIAI,
Ipu HarpiBaHHI PiAWHM B MOCYAMHAX PO3IIUPIOIOTHCA, Bif ycixX mpeameTiB y
COHSAYHUU NeHb yTBOPIOIOTHCS TiHi), 3a IIEBHUX YMOB POOUTH y3arajbHEHHS
darTiB, hopMyaIOBATU 3arajbHi BUCHOBKM Ta IIePeBipATH iX.

Aute criocTepeskeHHS He 3aByK/AM JAIOTh MPABUJIbHI 3HAHHSA, TOMY ITOTPiOHO BU-
KOHYBaTH cIlelliajabHi mocaimu. Hocaigu BimpisHAOTHCA Bif cIlocTepe:keHb TUM,
110 iX BUKOHYIOTH Y IITYYHO CTBOPEHUX YMOBAX, 3a HAIEpe MPOAYMAaHUM ILjIa-
HOM, 3a JoIoMoroio mpumiaaniB. Ilig wac mocaimis 3ailiCHIOIOTHCA ¥ BUMipIOBaHHA.
Hamnpukaan, majio 3HaTH, 1110 IPU HarpiBaHHI 3a/1i30 POBIIHUPIOETHCS, a IIOTPiOHO
3HATHU IIle, HACKIJIBKM BOHO PO3IIMPIOETHCSA, 100 MOYKHA OyJo Iie BpaxyBaTH,
CIIOPYIPKYIOUM MOCTU, KOHCTPYIOIOUM MAIIIMHYU, BCTAHOBJIIOIOUMN KapKacu IiJ yac
OymiBHUIITBA BUCOTHUX OYIMHKIB.

Croocrepiraroun magiHHA TiJ, MU MOXKe€MO IIOMiTHUTH, IO Tija HaZalOTh,
301JIBIITYIOUN CBOIO IIBUAKICTD, Yac MagiHHA KaMeHs I apKyllla Iamepy 3 oaHa-
KOBOI BMCOTHU pisHUii. A 11060 BUBUUTH, K MIaJAI0Th Tijia, Tpeba BUKOHATH PAI
mocaigiB. Itamiticekuit yuennii I'aminmeo I'amineit (1564—-1642) ra auraificbkuit
¢isuk Icaax HproTon (1643—-1727), BUKOHYyIOUM AOCHiou 3 MamiHHA TiJ, ycTa-
HOBUWJIM 3aKOHU iX MamiHHA.

OToKe, MIAXOM y3araJibHEHHA AOCHiAiB O0yso chopmyaboBaHo (i3muHi mo-
HATTSA, HAIPUKJAJ Taki, K meepdi mina, pidunu, 2a3u, mexaHitHuUl pyx,
nadiHHa min TOIo; yBeAeHO (Gi3MUHi BeIMUMHU A1 XapaKTEePUCTUKU BJIACTH-
BocTell (pismyHUX 06’eKTiB: weudrkicmdv pyxy mina, maca i 06’em mina, 2yc-
MUHA PevLo6UHU, CUNA, 3 AKOI O0He mino 0i€ Ha iHule, MUCK 2a3y TOIIO;
chopMyJIHbOBAHO E€MIipHYHi 3aKOHM (3aKOHU, OTPHMAaHi 3 MOCHiAiB), Hampwu-
kaan 3akon Ilackana nina piguH i rasis.

IIpo mociim KasKyTh, IO BiH € METOJIOM BUBUYEHHS IIPUPOIMN.

ranineo Maninen Icaak HbloTOH



PIBURKA AR IIPUPOJHHYA HAYKA. IIISBHAHHA ITPHPOOU

Meron, AKuii gae 3MOTry Ofep:KaTy HOBi 3HAHHSA 3a JOIIOMOTOI0 ITPOBEAEHHS
nocyiny (eKcmepuMeHTy), Ha3WBaIOTh €KCIIePMMEeHTAJIbHUM.

ITeit meTon € ofHUM 3 OCHOBHUX CIIOCO0IB OTpUMMAHHSA HAayKOBUX 3HaHb. Bin
HaWuacTillle BUKOPUCTOBYEThCA Yy HMIKOJL Ha ypokax (isuku. IIpore BakIMBO
MaTu Ha yBasi, M0 JOoCaiau, IKi IpPOBOAATHCS Ha ypoKax abo BIoMa, — Ile Ha-
BUaJbHI gocaigu. BoHHN BigpisHsOTHCS Big HOCIimiB, IKi mNpoBOOATHCA B HAY-
KOBUX Jaboparopiax (maa. 2, 3).

Man. 2. Y npumiweHnHi Benukoro agpoHHoro  Man. 3. ATOMHUI peakTop Ana HayKoBUX
Konarngepa pocnigxeHb

HaykoBomy ekcriepuMeHTy Ilepeye oOI'DyHTOBaHA rimoresa, SIKa BU3HAYAE
MeTy i 3micT ekcriepuMeHTy. BuMipioBaHHA IPOBOJATHCA Yy CTPOTO BUSHAUEHUX
YMOBax, AaHi BUMipIOBaHb TOYHO 00POOJIAIOTECA. EKCIIepUMEHT 3aBepPIIyETHCA
OI[iHKOIO0 MOXMOKY OTPUMAHOTO PEe3yJIbTAaTy.

Bopmouac mopaj 3 mocaizomM SK MeTOJ BUBUEHHSA IIPUPOLU BUCTYIIAE TeOPisd
(8 rper. meopis — HAYKOBe Mi3HAHHA, HOCTIIKEeHHSA; BUKOPUCTAHHA IIHOTO TeP-
MiHa IpaBOMipHe TiJIbKM B 3aCTOCYBaHHI 10 HAyKHU).

Teopiss ysarayjbHIOE AaHi HOCJiIiB y mpolieci MuciaeHHs, 30arauye ix i ¢op-
MYy€ HOBi, OiJIbII IIMOOKi 3HAHHAI.

ExcnepumeHT yacTo MpOBOAMTHCA AJISA TOTO, 100 mMiATBEepAUTH ab0 CIPOCTY-
BaTu Teopito. OgHAK caM II0 cOo0i eKCIepuMeHT, SAKINO BiH He IIOB’sA3aHUIl 3
NIEBHUMU TEOPETUUHUMU Ilepen0auyeHHAMY, He Ma€ HAYKOBOl I[iHHOCTI.

ExcnepumeHTaNbHNHE METOJ Ja€ Pe3yJbTATH TiTbKH B IIOETHAHHI 3 TEOPi€Io.

Teopia cucremaTnsye maHi ZOCJiZiB Ha OCHOBiI IIEBHUX y3araJbHEHb, iflei.
Bowna ciyrye sacobamMu oTpuMaHHA HOBUX 3HAHDb i BKA3ye IIIAXYU IPAKTUUYHOTO
BUKOPUCTAHHA BigKpuTuX 3aKoHoMipHocTeili. Kpurepiem mpaBuiabHOCTI
BUCHOBKIB Teopil CIAyTryOTh MOCTif, TPaKTUKA.

Orxe, TIpoITec Mi3HABAILHOI AiAIBHOCTI BiOyBAaeThCA TaK: Bif mociimy (crocrepe-
JKEeHHS, eKCIIEPUMEHT) /10 aOCTPAKTHOI'O MUCJIEHHA — Teopii, a BiiTak — 10 TPaKTUKU.

3ANMUTAHHA 0O BUBYEHOI'O

1. Ak niognHa 3000yBae 3HaHHSA NPO HABKOJULLHIN CBIT?
2. Yum Bigpi3HAOTBCS focnign Big cnocTepexeHb?
3. Aky pornb Bigirpae y BUBYEHHI MpMpoOan ekcnepuMeHTanbHun meton?
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§ 3. ®I3NYHI ABULLA, NPOLIECU | TINA

MOBa ismKm — 11€e MOBa, Y AKifl BUKOPUCTOBYIOTH CHEIliaJIbHI TepMiHU: A6U-
we, npoyec, mino, pewoéuna, mamepis.

Pyx mimmoxoma, aBroOyca, pakeTu, IapalryTUCcTa; HarpiBaHHs MOBITPA B KiM-
HaTi Big OaTapel BOAAHOTO OIaJIeHHA; CBiTIHHA eKpaHa TejieBidopa, BUHUKHEHHS
OJMCKAaBKU Il Yac I'PO3U, IMOJIAPHE CAHBO — yce e MpUuKIagu QisuuyHUX SBUII.

VY ¢isumi BUBUAlOThL MexaHiuHi, TeILJIOBi, eJeKTPWYHi, MarHiTHi, CcBiT/JI0Bi
ABUINIA. Yci Ii ABUINA HA3UBAIOTh (hi3MUHUMU.

Byab-aki 3miHN, 10 BigOyBalOThCA y MPUPOAi, HA3UBAIOTh AGUWAMU.

Hanpukaazn: pyx xarepa mo mopio (Maji. 4); 3amep3aHHsA Bogu (MaJ. 5), Ku-
MiHHS BOAW; BUHMKHEHHS OJMCKABKM IIiJ 4Yac I'PO3H, CTBOPEHHS IITYYHOL
OnuckaBKku (MaJi. 6), CBiTIHHA eIeKTPUYHOI JaMIIN; IPUTATAHHA eJIeKTpoMar-
HiTOM MeTaJsy; moinupeHHs cBiTia Big Coumda (Maj. 7) #i eIeKTPUYHOI JaMIIA.

SBumia mpupogm MOXKYTHh 3MiHIOBAaTHCH i3 wacoM. Taxky 3MiHy HasMBaIOThb
IPOIECoM.

dDizuuHMil Mpoiec — Iie MOCITiTOBHA 3MiHA CTaHiB ABMII IIPMPO/IH.

Man. 4 Man. 5

Man. 6 Man. 7



PIBHRA AK IIPUPOJHHYA HAVKA. IIIBHAHHA ITPUPOOH

3aMepsaHHsa BOAU — IIe IPOoIec IIePexXoy BOIM 3 PIIKOro y TBepauii ctaH (JIixg).

Y ¢isuri Oygb-IKMi OpeaMeT Ha3uBaIOTh TiJIOM.

Tinamu € yoBeH, Boga, JaMiia, Jin, gepeso, (isuuHuit npuaan, CoHlle TOIIO.

OCHOBHOIO 03HAKOIO TiJIa € Te, IO BOHO Mae opmMy Ta 00’€M i B IIEBHUU Uac
3HAXOAUTHCSA Y KOHKpeTHoMYy Miciii. @opma Tijia MOKe 3MiHIOBATHUCS IIif Hi€I0
iHImUX TiJ. 3a TIeBHUX YMOB MOKe 3MiHIOBaTuCA i1 00’eM Tisia. HanpukJiazn, npu
HarpiBaHHI pifuHYU B mocyAuHi ii 00’eM 36iJbIITyETHCA.

Tina cKIagarOTHCI 3 PEUYOBHUH.

IIBaxwu BUTOTOBJIEHO i3 3aJrida, mocyna — 3i cKJa, Mini, adoMiHilO, ILJTacTMacu.

VYce, mo € y BcececBiti, HasuBaioThr mMartepiero. MarepianbHi (TO6TO AificHO
iCHYIOTh y HIPUPOJi) pocauHU, TBapuHU, 3emJs, CoHIe, iHIII KocMiuHi Tija,
PiBHI peuyoBUHU, 3 AKUX CKJIAAAIOThCA (GismuHi Tija: amoMiHil, moBiTpa, Boga
Torto. Tepmin «MaTepissi» o3HaUae Bce, IO PeajbHO iCHYE, IO HAC OTOUYE I
He 3aJIeXKUTH Bim HaImoi cBimomocTi. Ase, HaIpuKJaaL, HAIML IYMKH Ta CHHU He
MOKHa BBa)KaTU MaTepPiaJbHUMU, TOMY IO BOHU iCHYIOTH JIMIIIE B HAII CBi-
nomocti. @opmu icHyBaHHA MaTepii — peuoBuHA i pismune mose. PeuoBuua —
BHUJ MaTepii, AKa XapaKTepU3yEThCA MACOI0 Ta CKJAJAETHCA 3 eJIeMeHTapHUX
YaCTUHOK.

®dizuune moae — ocobamBa opma maTepii, sKa POSKPUBAE B3AEMOMII0 MixK
YaCTUHKaAMU PEYOBWHU, €JEeKTPUUHE II0Je — NPUTATaHHSA a0do BigIIITOBXyBaH-
HS YaCTUHOK PEYOBUHU.

3AMNMUTAHHA O BUBYEHOIO

=1 1. Wo y disunui HasmsaloTh Tinamn? asuwamn?
; “'-‘ 2. Yum Bigpi3HaeTbCA Npouec Big aBmwa?
3. lWo o3Havae TepMiH «maTepian»?

§ 4. ©I3UYHI BENMUYUHU. BUMIPHOBAHHSL.
3ACOBU BUMIPIOBAHHA

«Hayfca OYMHAETHCSA 3 BUMipPIOBaHb...» — IIi CJIOBA BEJMKOIO BUEHOTO-XiMi-
ka [I.I. MenneneeBa € 0cobanBO aKTyadbHUMH. [ificHO, BAKKO YSIBUTU OYIb-
AKY TraJly3b Cy4YacHOI HaAyKH, TEeXHIKM ab0 IIPOMMCJIOBOI'O BHUPOOHUIITBA 0e3
BUMipOBaHb. BuMipoBaHHSA — OAMH 3 OCHOBHMX CIIOCOOiB Hi3HAHHSA IPUPOLHU,
ii aBuUIT i 3aKOHIB.

IIpenmeroM (pismuHMX mOCTiAKeHb € (pisuunHi Tima, ABUIIA, IpoIecu, AKi
MaioTh 6araTo BiaactuBocteii. I1[00 omucaTu 11i BJIACTHUBOCTi, IOTPiOHO BBOAUTH
pisHomaHiTHI (isuuHi BeaTUUnHH.

Di3uHOIO BEJINUYNHOIO € Yac, OCKLJIbKM BCi 3MiHM B IpHPOAL BiZOyBarThCs
IpOTATOM IIEBHOT'O iHTepBasy uacy. Maca, 00’eM, TemMmepaTtypa Tija, IIBHI-
KicTh fioro pyxy — 1e Taxkoxx (isuuHi BeanumHu. Be3 (pisuuHMX BeJIMUYUH BU-
BUEHHS IIPUPOAN O0MEKYBaJIOCS O CIIOCTEPEeKeHHAMU i 3aJuIIagocsa 0 Ha OIu-
COBOMY piBHi.

dDisnuHy BeJUUMHY Tpeda BUMipIOBATH.

11
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Bumipsaru ¢izuuyny BeJnuuHy 03HAUA€ MOPIBHATH ii 3 OTJHOPITHOIO BeJINMUH-
HOIO, AKY B3SITO 3a OAWHUIIO I[i€l BeJIMUYNHH.

Man. 8

Hanpurnaan, BuMiprooun JOBKUHY Tijia, MH HOPiBHIOEMO ii 3 JOBXKUHOIO
CIeIliaJIbHOTO eTajioHa, 1110 Ha3WBAaIOTh METPOM.

Eranon (is dpanmn. emanon) — 3aci6 BUMipoBaHHA, IPU3HAYECHUN AJA Bif-
TBOPEHHsI 1 s30epiraHHsa (i3sMuHOI BeJMUMHN, a TaKOX [IJs IepeBipKu Ipa-
BUJBHOCTI BUMipIOBaHHS I[i€l BeJIUYMHU.

IuTepBan vacy moOpiBHIOEMO 3 iHTepBaJioM, AKWUA Ha3WBAlOTh CEKYHIOIO,
Macy Tijla — 3 MacO0 eTajjoHa Macu — KiJiorpaMoM.

Mixkuaponui 3pasku (eranmonu) merpa (Maj. 8) i Kimorpama (maj. 9) 36epi-
raiotbcsa y ®pannii, y m. Cespi, 1o mobausy Ilapu:xka. Bouu BuUrorosjeHi 3
IJIATUHO-ipUAi€BOro CILIABY i MalOTh CBOI (popMHU: A MeTpa — popma, 300pa-
JKeHa Ha MaJIIOHKY 8, 8, a IJsd Kijorpama — gopmMa IMJIiHApa JiaMeTpoM i 3aB-
BumiKu 39 MM (masi. 9, 6). 3a nuMu 3pasKaMi 3 BUCOKOIO TOUHICTIO BUT'OTOBJIE-
HO KOIIii AJia Bcix Kpaiu cBiTy. B Ykpaini, Hanpukaanm, 3HaX0IUTHCS IIPOTOTUII
Kimorpama Ne 12, y CIITA — Ne 20.

g BumipioBaHHA (isMYHUX BeJIUUYNH BUKOPUCTOBYIOTh Pi3Hi BUMipioBaIbHi
3aco0u — mipu Ta mpuaagu. [[o BuUMipoBaJIbHUX 3ac00iB HaJIE’KaTh TePMOMETPH,
JIIeHCUMEeTPH, IIITaHTeHIIUPKYJIi, MiKpOMETpH, aMIepPMeTPH, BOJIbTMETPH TOIIIO.

Man. 9



PIBHRA AK IIPUPOJHHYA HAVKA. IIIBHAHHA ITPUPOOH

OCHOBHUMU XapaKTePUCTUKAMU BUMipIOBAJIbLHUX 3aco0iB € Taki.

ITosnauka mkaaum — 3HAK Ha MIKaJi (pucka, 3y0ellb, KpallKa TOIIO), IO
BifimoBiae meAKoOMy 3HaUEHHIO ()i3MUHOI BEJIUUMHMN.

YucioBa moO3HaAYKa NIKAJM — IIO3HAYKA INKaJaM, OiJigd sAKOI IIPOCTaBJIEHO
YHUCJIO.

HynpoBa mo3Hauka — II03HAYKAa IIIKAJMW, IO BiAIIOBiTae HYJIHLOBOMY
3HAUYEHHIO BUMipIOBAHOl BEJIMUNHU.

Iloginka mKaau — IPOMIKOK MiK ABOMA CYCiIHIMHU ITO3HAUKAMMU IMKAaJIHU.

JoB:KMHA MOMIJIKM WIIKAJU — BifcTaHb MisK ocAMH (a0o0 IIeHTpaMu) ABOX
CyCiIHiX TO3HAYOK IIKaJIM, BUMipAHA B3JOBXK YABHOI JIiHiI, IO IPOXOAUTH
yepes3 cepeIrHU HAaNKOPOTIIUX ITO3HAYOK ITKAJIU.

IMima mominku mKaduM — PiSHUIA 3HAUYEeHb BEJIMUYWHU, IO BiJIOBiZAlOTH
IBOM CYCiIHIM mMO3HaAUKaM IMKaJU.

JoB:KMHA IIKAJWM — JOBMKWHA JIiHiI, 1[0 IPOXOAWUTH Yepes IEHTPU BCixX
HAWKOPOTIIINX IIO3HAYOK IIIKAJWM ©W oOMeKeHa I[IOYaTKOBOIO 1 KiHIIEBOIO
nos3Haukamu. JIiHia mMoxke OyTu peanlbHOIO0 ab0 YABHOIO, KPUBOIO ab0 IPSIMOIO.

IlouaTkoBe i KiHIIeBe 3HAYECHHS IIKAJU — HaliMeHIIe i HaiOiabIlle 3HAUeHH S
BUMIipIOBAHUX BEeJWUYNH, YKa3aHUX Ha MIKaJi npuiaagy abo iHCcTpyMeHTa.

Hdiamazon mnoka3iB mkaau — o0JlacTb BHaUYeHb IIKaiau, obOmerkeHa Iii
MOYaTKOBUM i KiHIIEBUM 3HAUYEHHAMU.

Meski BuMmiproBaHHA — HaWOigbIIa @ HallMeHINIa BeJWYMHU, AKi MOXKHA
BUMIPATY JaHUM iHCTPYMEHTOM a00 HmpPUIAIOM.

Bumipsasiu BemnunHy, MU 3HaXOAMMO i1 YMCJIOBe 3HAUEHHSA, BUPA’KEHE B IIeB-
HUX OAMHUIAX. [ KOKHOI (PisMUHOI BEJIMYMHU BCTAHOBJIEHO CBOI OJMHUILI.

NabopartopHa po6oTa Ne 1

.l"-""..-
&®”) OsHajioMIeHHA 3 BUMiPIOBAJIBHAME IIPHIATAMH.
BusHaueHHS IiHU MOTIIKU IIKAJIUH IPHIATY

Meta po0OTH: 03HATOMUTHUCSA 3 BUMipPIOBAJbHUMHU IPUIafaMu, AKi OyAyTH
BUKOPUCTOBYBATHUCS IJIS IIPOBEIEHHS MOCJHiAiB 3 PisuKy B 7 KJjaci, BUSHAUUTU
MiHy DOMiJIKY NIKAJIX BUMipIOBAJIbHUX MPUJIAiB, BUSHAUUTU 34 1X JTOIIOMOTOIO
3HaUeHHA (PiBUUYHUX BEJIUYMNH.

IIpunxagu i maTepianu: MeH3ypKa (BUMipIOBaJbHUN IUIIHIP), TEPMOMETD,
IUHaMOMETD, 0apoMeTp-aHepoisn.

Ximg pobGoru

1. BuBuiTh mKaaum MeH3ypPKH (BUMiplOBaJbHOTO IWJIiHApPa), TepMOMeTpa,
IuHaMoMeTpa, bapoMeTpa-aHepoina i 3aMOBHITH Ta0JIUITIO.

MeHaypka BapomeTp-
HasBa npunagy (BumiptoBanbHui | TepmomeTp | AuHamomeTp e
uuninap) PoiA

Aky isnyHy BenuMunHy
HUM BMMIPIOIOTL?

O,EI,I/IHMLl'Fl BEeJTMYNHU

13
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IIpodosicenns madbaruyi

MeH3ypka
Hassa npunagy (BuMmiptoBanbHuin | TepmomeTp | OuHamomeTp 5252M§|_Tp-
UnniHap) et

Mexi BuMiptoBaHHA

3HayeHHs cycigHix oym-
(bpoBaHNX MO3HAYOK

KinbkicTb noginok mix
cycigHimu oumdpoBa-
HUMUW NMO3HaYKamm

Llina noginku wkanm

2. Posraaabpre 300paskeni Ha Mmamionkax 10—14 mpuiaanu, BusHauTe I[IHY
DOJIIKY IIKaau KoxHoro 3 Hux (C,, C.,, C a4, Cn, Cy).

$||I|'|_||II|I|'.5-'|I .|E

Man. 14

3. 3anuIriTe, AKi mokasu 3adikcyBaB KOKHUU i3 MpUJIamiB.

14



PIBHRA AK IIPUPOJHHYA HAVKA. IIIBHAHHA ITPUPOOH

) [J1d TOMMTINBUX

1. BusuauTre Ta 3aIHUIIITh OCHOBHI XapaKTepPHCTHUKIU BUMipIOBAIbLHUX
3aco0iB, AKi € y Bac yaoma.
2. BuroroBTe MeH3YPKY, BUKOPUCTABIIH JJIS ITHOTO CKJISHKY.

3ANMUTAHHA 4O BUBYEHOIO

1. Haeegitb npuknaam isnyHnx BENUYMH, NpUKNaan oguHULb BENTUYNH.

2. Wo o3Havae BMMIpATM idny4HY BENUYMHY?

3. SAki BU 3HaeTe BUMiptoBanbHi npunagun?

4. o Take uiHa NoAinku WKanu npunagy, mexa BUMIiptoBaHHA npunagy? Ak ix
BU3HAYUTKN?

5. Aki 3 HaBe4EHUX HUXKYE TePMIHIB 03HAYal0Thb (I3NYHI BENTNYNHM:
OyavHok, rmmnbuHa o3epa, Bucota OyAMHKY, 06’éM MOCYAMHN, LUBUAOKICTE PyXy
noisga, aBToMobinb, NiHinka?

§ 5. TOYHICTb BUMIPIOBAHHS.
MDKHAPOOAHA CUCTEMA OAUHULb
PISNYHUX BEJINYUH

BHROHaHHa JabopaTopHUX POOIT OB’ sA3aHe 3 BUMIPIOBAHHAM Pi3HUX (Pisuy-
HUX BeJIMUYUH 1 IOZAJIBIINOI 00pOoOKOI0 pesyuabrariB. OmepskaHi pesyabTaTH
B XOZi OyIb-KOTO (hiBMUHOTO €KCIIEPUMEHTY 3aByKAU MiCTUTUMYTH HEBHIi II0O-
xubKu (0yAyTh HETOUHUMU), OCKIJIBKY BUMIipPIOBAHHSA IMPAKTUYHO HEMOXKJIBO
IPOBeCT! 3 aOCOJTIOTHOIO TOUHICTIO.

BuwmipoeaHHs — 3HaXOIKEHHA 3HAUeHHA (PisuyHOI BEJIMUYUHU HOCJIiTHUM
IIJISAXOM 3a JOIIOMOI'0I0 3aC00iB BUMipIOBAHbL.

IIpami eumipio6anns — 3HAXOAKEHHA 3HAUEHHA (DisnUHOI BesnmuuHU 6e310-
cepefHBbO 3acobaMM BUMipIOBAHHA.

Henpami sumipoganns — 3HaAXOMKEHHS 3HAUeHHA (Pi3MUHOI BEJIMUYMHU 3a
dopmyoro, 110 moB’A3ye Ii 3 iHmuMu PisMUYHUMY BeJUYNHAMU, SKi BU3HaAUA-
IOTh IPAMUMU BUMipIOBAHHAMMU.

ITosmauuMmo (pisuuHy BeqMUnHY JiiTepoio A.

A, — HaOLu¥ceHe 3HAYeHHA Pi3uuHol 8eJudurlU, TOOTO 3HAUEHHd, 3Halige-
He 3a OTIOMOTOI0 IIPAMUX a00 HEMPAMUX BUMipIOBaHb.

AA — abconromna noxubka 6uMipOBAHHS Pi3UUHOL BeAUYUHU.

AGcComroTHI iHCTPpYyMeHTa IbHI MOXUOKHM 3aCc00iB BUMipIOBaHHS

. AbBcontoTHa iHCTPY-
Ne 3.3006” Mexa L MeHTarnbHa noxmbka
n/n BMMIipIOBaHHS BMMIiptOBaHb noajinkm (AA)
1 JliHivika y4yHiBCbKa 0o 50 cm 1 MM 1 Mm
BumiptoBanbHun uuniHgp 0o 250 mn 1 mn +1wmn
LUTaHreHunpKynb 150 mm 0,1 mm 1+ 0,05 mm

15
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IIpodosicenus mabauyi

. Ab6corntoTHa iHCTpY-
Ne 3_a006m I\_/Ie>|<a L|,|!-|a MeHTarnbHa noxmobka
n/n B/MIpIOBaHHSA BMMIipIOBaHb noAinku (AA)
4 MikpomeTp 25 mm 0,01 mm + 0,005 mm
5 | Auramometp 4H 041 H 0,05 H
HaBYanbHUN
Tepesaun HaB4YanbHi 200r - +0,01r
CekyHgomip 0-30 xB 0,2c +1c3a30xs
TepmomeTp o o o
8 naBopaTopHuii 0-100 °C 1°C +1°C
9 BapomeTtp-aHepoig 720&7?:2 MM 1 am pT. CT. + 3 MM pT. CT.

AA — abconromua noxubrka 6i0niky (yHACHiIOK He JOCUTh TOYHOTO 3HiMaH-
HS IIOKasiB 3acobaMu BuUMipioBaHHsI). BoHa mopiBHIOE 37€0i/IbIIIOTO ITOJOBUHI
IMiHM MOAiJIKM; a KOJY BUMIipIOIOTh Yac — IIiHI IMOMIJIKH ceKyHaoMipa abo ro-
IUHHUKA.

MaxcumanvHa abcorromHa noxubka IPSIMUX BUMiproBaHbL — Ie cyma abco-
JIIOTHOI iHCTPYMEHTAJBHOI ITOXUOKY I a0COJIIOTHOI ITOXUOKY BilIiKy:

AA = AA + AA.
AOcosroTHY IMOXMOKY BHMipIOBaHHS 3a3BUYAlil OKPYIVIIOIOThH A0 OnHiel 3Ha-
gymioi muppu (AA = 0,17 ~ 0,2); uncioBe 3HaUEHHS Pe3yJbTATy BMMipIOBAaHb
OKPYTJIIOIOTH TaK, 1100 fforo octanusa mudpa O0yaa TOro caMoro pos3psaay, 1o i

mudpa moxubku (A = 10,332 =~ 10,3).
7151 TIOBHOI XapaKTepUCTUKY BUMipPIOBaHb BBOIUTHLCSA 8i0HOCHA NOXUOKA:

A4
AO'

¥V 1960 p. OguHaaIiATO reHepaabHO0 KOH(GEPeHIlieo 3 Mip i Baru 0yJio Ipu-
maaro MixkHaponuy cuctemMy ogumHuIilh Qismunux Beanuus (CI), mo0 saminuTu
icHyIOUi Ha TOI Yac CMCTeMHU OAWHUITH i CIPOCTUTU KOPUCTYBAHHS HUMMU.

OcHOBHUMY OMHUIAMHU (PisSUUHMX BeIUYUH € 7 BeawuuH (Tabdma. 1).

OcHoBHi (hizuuHi BeamuuHN Tabauysa 1
Benuunna OanHunusa
[Mo3HayeHHs
Hassa [Mo3HayeHHs Hassa = -
yKpaiHCcbke | MiXkHapogHe
HoBxunHa L MeTp M m
Maca m Kinorpam Kr kq
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ITpodosixcernns madauyi 1

BennunHa OaunHnusa
HasBa Mo3HayeHHs Hassa = |-|O3Ha‘~le.HHﬂ
YKpaiHCbKe | MiXHapogHe

Yac t cekyHaa c S
Cuna ctpymy 1 amnep A A
Temnepatypa T KenbBiH . 0K OK

t rpagyc Lenbcis C C
Cuna cBitna J KaHgena KO kd
KinbkicTb pe4oBuHK v MOJb MOIb mol

Kpim ocHOBHUX OAMHUIIL, ¥ (Pi3UIll BUKOPUCTOBYIOTH TAaKOK KpaTHi ¥ uac-
TuHHI oguHUI (Tabi. 2).

Tabruusa 2

OanHunusa Mpedikc [No3HayeHHda MHOXHMK
TpunbiioH Tepa T 10'2= 1 000 000 000 000
Minbsapa rira r 109= 1000 000 000
MinblioH mera M 108 = 1 000 000
Tucsaua Kino K 103 = 1000
Cto rekTo r 102 = 100
JecaTtb aeka aa 10" = 10

100 = 1

OpHa pecarta aeum a 10-1= 0,1
OpHa coTa CaHTu c 10—2= 0,01
OpHa TncavHa Mmini M 10-3= 0,001
OpHa MinbiioHHa MiKpo MK 10-6 = 0,000001
OpHa minbApaHa HaHo H 109 = 0,000000001
OpfHa TpunbiioHHa niko n 10-2=0,000000000001

3AIMNMUTAHHA 0O BUBYEHOI'O

47 1. Lo Take TOYHICTb BUMIptOBaHHA?

2. Konu 6yno npuiiHsaTo MixkHapogHy cucteMy oavHuub 4isnyHux BenuudmH (Cl)?
3. Aki oaMHULi Pi3NYHNX BENMUYMH NMPUAHATO 3a OCHOBHI?
4. Aki BU 3HAETe KpaTHi 1 YaCTUHHI 0aMHULI?

NabopaTtopHa po6oTa Ne 2

BumiproBanHsa 00’eMy TBepauXx TiJ,
piguH i cunkux Martepiaiis

Mera po6oTH: HaBUUTHCA BUMipioBaTu 00’€M TBEPAMX TiJ, PiAWH i CUIIKUX
MaTepiaiis.
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IIpumagu i maTepianau: Tijio mpaBuiabHOI GOPMHU, TiJIO HEIPABUJIBHOI (op-
MU, IIOCYJUHU Pi3HOro 00’€MY, CUNIKi MaTepiaau (IIIII0HO, TOPOX, I'PeUKa TOIII0),
JiHiAKa 3 MiIiMeTpPOBMMH IIOAiTKaMU, MEH3YPKa, BUMIiPIOBAJIBHUUN ITWJIIHAD,
MipHa cKJIsgHKA (1modyTosa).

Ximg pobGoTu

1. Busnaure 1iny noginku mianu Jginiiku C , mensypku C , BUMipIOBajb-
HOTO IIMJIiHApa CBH.

2. BumipsaiiTe n1iHifiKOIO TOBKUHY, IITUPUHY i BUCOTY Tijia MpaBUJIbLHOI (op-
mu. 3a popmyaoio V = abc BusHauTe #ioro 06’eMm.

3. ¥V MeH3ypKy a00 BUMipoBaJbHUI IMUIiHAP HaaIuiTe Bogu. 3adikcyiiTe ii
o6’em V. BiseMiTh TisO0 HempaBUILHOI ()OPMM i 3aHypTe HOro IOBHICTIO y
Bogy. 3a(ikcyiiTe 06’eM BOAM 3 TioM HempaBuiabHOI (opmu V,. Busnaure
00’em 3amypenoro tina V =V, -V,.

4. HanutiTe 110 4epsi BOAU B KOXKHY 3 IIOCYAUH, a IMOTIiM 3a JOIIOMOI'OI0 MEH-
3ypPKH (BUMipIOBaJIbHOTO NUWIiHApPA) BUMipaiiTe ix o6’emu: V,, V,, Vyi T. 1.

5. ¥V MeH3ypKy HacumTe IImoHa (rpeuku, ropoxy). HanuiiTe B MeH3YPKY 3
MIIIOHOM (T'PEYKO00, TOPOXOM) BOAM TaK, 1100 BOHA IOBHICTIO HOTO ITOKPHJIA.
3agikcyiiTe 06’eM BoAHM 3 IMITOHOM (IpeuKoio, ropoxom) V,. O0epesKHO 3auiiTe
BOAY y BHUMIpPIOBaJBLHUN IUJIIHAP, BuMipaiTe ii 0o6’em V,. Busmaure 006’em
nmrona (rpedku, ropoxy) V="V,—-V,.

6. Yci pesyabTaTé BUMipIOBaHHA 3alUIIiTh y BUraaai V= (V, £ AV).

7. PosrisabTe MipHY CKJIAHKY (m0oOyTOBY). 3’sAcyiiTe, AKi IIKaIW Ha Hiit
HaHeceHo. 00’eM AKUX PEUOBUH MOYKHA BUMIpATHU 3a ii JOMOMOT0H0?

Jdasa monmuTanBux

1. 3a momomMoOromw MeH3ypKU, AKY BUTOTOBWJIM B JiabopaTOpHill poboTi
Ne 1, BumipsaiiTe 06’eM HEBEIUKOI KapTOIJIMHMN.

2. BusHauTe 3a [OIIOMOrOI0 MEH3YPKU, AKY BUTOTOBUJIU, CKiJIbKU
BOJIU BMIIITye UYaifHA JIOMKKA, HEBeJINUYKA KaCTPYJIs.

ITe mikaBo 3HATH

Y pi3HMX niTepaTypHUX TBOpax Ham TPaMAsTbCS Ti YW iHWI oguMHULi 06’emy.
lMiHTa, kBapTa, ranoH, dyLens, YBepTb, WTOd, WKanmK, nnsLwka... LLlo BoHn o3Hava-
toTb? [leplwi 4OTMpU MipY BUKOPUCTOBYKOTBCA B aHIMIOMOBHUX KpaiHax, OCTaHHi
icHyBanu B Pocii o BBegeHHA MeTpuyHoi cuctemu mip. 1 6o4ka (491,96 n) gopisHio-
Bana 40 sigpam (12,299 n — 1 Bigpo). 1 Bigpo ainunoce Ha 4 yBepTi (3,0748 n),
abo Ha 10 wTrodis (1,2299 n), abo Ha 100 yapok (0,12299 n), abo Ha 200 wkanukis
(0,0615 n).

Mi>x aHmiNCbkMMN MipamMm TakoX iCHYHOTb BiQMNOBIAHI chiBBiAHOWEHHSA. Hanpu-
knag, 1 kBapta = 1/4 ranoHa = 2 niHT1. Ane B AHrnii i CLLUA ogHakoBi 3a Ha3BO
OOMHULI 00’eMy MatoTb Pi3Hi 3HAYEHHS: aHMMINCLKUIA ranoH gopieHioe 4,54609 n,
aMepuKaHCbKUI ranoH ana piguH — 3,78543 n, a gns cunkux peyosuH — 4,405 n,
O6puTaHcbkuin Bywens gopisHioe 36,3687 n, a amepukaHcbkuin — 35,2393 n.
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NabopartopHa po6oTa Ne 3

BumiproBaHHA PO3MipiB MaJMX TiJ
pisHUMMU crocod0aMu

Mera poGoTHu: BUMipATH PO3MipU MaJIMX TiJ.
IIpumaam i maTepiaau: JiHifiKa 3 MiJIiMeTPOBUMY MOAIIKAMU, MiTHUNA IPiT,
10—-20 ropoiuH (A5 KOYKHOT0O yUHS), HAbip CKOO 1A cTeliepa, HUTKA.

Xig poborTu

1. Busnaute miny nopinku meanu JgiHivikm C .
2. Hamoraitite Ha oxiBernb N (10—20) BuTkiB migmoro apory (maa. 15). Bu-
MipdAiTe JiHINKOI MIUPUHY HAMOTAHUX BUTKiB /. BusHaure giameTrp ApoTMHUI

l . . .
d, = —7. Pesynbratu BUMipoBaHHA 3anulliTh y BUrIAAi d = (d, = Ad).

N
I .

‘HHU\H‘HH\HH‘HHU\H‘HHU\H‘HH\HH‘HH\HH‘HH|HH|HH
2 3 4 5 6 7 S

Dicn 1 WZ2EEN3

cM

Man. 15 Man. 16

3. IlokmaniTe mo JgiHikiku 1miabHO B pAxg N (15—20) ropomuu i BumipdAiTe
. . - l
tioro moB:xkuuHy [. BusHauTe miameTp omHiel ropomuHu do = F PesynabraTtu Bu-
MipIOBaHHA 3aNUIITh y BUrIaAni d = (d, + Ad).

4. BumipsaiiTe TOBIMUHY CKOOU mys cTemiepa b (man. 16). PesynabraTu Bu-
MipIOBaHHA BaNUIITh y BUMIALL b = (b, + Ab).

5. Ax MOKHA HigABUINUTH TOUYHICTL BUMiproBaHHS JIiHiHIKOIO JiamMeTpa TOH-
kol gporuuu? ToBIIMHN TOHKUX BUPOOiB?

) 1 TOMUTINBUX

1. BumipsatiiTe 3a JOIIOMOTOIO JIiHIAKY TOBIMUHY HUTKU.

2. BumipsaiiTe giamerp HIBaIbKOl I'OJKM, CKOPHCTABIINCH HUTKOIO Ta
JiHIAKOIO.

3. BusHaute, CKiJIbKM KPUCTAJIWKIB IIYKPY BMIIIyeTbCA B YalHINA
JOKIIL (BBasKaTH, IO KPUCTAIUK IIYKPY Mae GopMy Kyda).

@ § 6. PO3BMTOK BYEHHS NMPO BY[1I0BY PEYOBUHHU

Il;aBHi IPeKHN aKTHUBHO I[iKaBUJINCA OyJOBOIO HaBKOJIUIITHLOTO CBiTYy. ¥ BUeH-
HAX cTaporpenbKkux (imocodin Jleskinma (6. 500—440 pp. 10 H. e.) Ta demo-
kpita (460—-370 pp. mo H. e.) i rpenpkux ¢isocodis Emikypa (341-270 pp.
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JleBkinn OemokpiT i Mepaknit Enikyp Jykpevuini Kap

o H. e.), Tira Jlykpeuis Kapa (96-55 pp. mo H. e.) OyJI0 BUCIOBJIEHO TEPIITi
3I0TaAKY PO BHYTPIIIHIO OYAOBY Tijsi. BoHU AifiIIy BUCHOBKY PO HEMOIKJIU-
BicTh 0€3MEeKHOT0 IIOAiJy PeUOBMHM, OCKIIbKHY B KiHIIEBOMY Pe3yJbTaTi OTPH-
MaeMO HeIOAiIbHI YaCTUHKU.

HaiinosHimne 1me BueHHs omparioBaB lemokpit. Criocrepiraroum pisHi aBuU-
II1a HaBKOJIUIITHBOTO CBiTY, YUeHUI HaMaraBcs JaTHU iM HOsIcCHeHHs. Boma mepe-
TBOPIOETHCS HA HeBUAUMY IIapy U HiOW 3HUKaE. Ak ue moxcHna noscnumu? Ado
YoMy, HAIPUKJIAL, MU CIIPUHAMAEMO apoMaTU Pi3HUX KBiTiB Ha 3HAYHUX Bif-
craaax? PosamipKoByoun Haja HMOLiOHUMEU 3aluUTAaHHAIMU, Qigocod miiiiios Bu-
CHOBKY, IO Tija JUIlle 3Jal0ThCSI HAM CYIiJIbHUMM’, HACIIPAB/l K BOHM CKJIa-
IAIOThCS 3 HAMAPIOHIININX YaCcTHHOK, TAKHUX MAJUX, III0 MO0AUUTH IX HEMOK-
JUBO. AHAJIOTIYHO O TOTO, AK 3 BEJMKOI BificTaHi CYI[iTFHOIO 3Ja€THCA HAM
Kyma micky i, juiie migifnoBmiu 0JauKye, MU IIePeKOHYEMOCSH, 1[0 BOHA CKJIa-
IaeThbCsA 3 BeJIUKOI KiJTbKOCTI APiOHMX MillIUHOK.

Opmoro pasdy [leMOKpIiT 3aMUCJIMBCA PO BHYTPIITHIO OYIOBY TiJI, TPUMAIOUU B
pykKax s0yKo. YueHUII MipKyBaB TaK. S10/IyK0 MOKHA po3pisaTy HABIILJI, IIOTIM IIie
pas HaBmia i T. n. HapernTi HacTane MOMeHT, Koy, Ha AYMKY (isiocoda, momaab-
IIUH TIOAIJI BUSSBUTHCA HEMOYKJIMBUM: YTBOPIOIOTHCSA BYKE HEIOAIJIbHI YaCTUHKU.

ITixkaBo, ckinbku pasiB [leMoKpiTOBi moBesiocs 6 pisaTu HaBIIiI A0IYKO, mia-
meTp sixkoro 10 cMm, 1100 mepen (isocodoM Jieskaan BiKe HETMOMIMbHI YaCTUHKMI?
Ha cporogui Mmum MorkeMo mifpaxyBaTu, 10 KoJau J[eMOKPIiT minuB O0u A0JIYKO
He TTOAYMKHU, a HacupaBli, TO JAOBeJiocs O pisaTu #1Ooro HaBMiJ JeB’AHOCTO pa-
3iB. 3BMuUaliHO, M0 HiAKe Jie30 He momomorJo 6 IleMokpiToBi, Ta i1 He MoGaUMB
O0u Bim miel HemominbHOI yacTuHKu. MaOyTh, 3BifcH IMOXOAUTHL TEPMiH «aTOM»
(v meperJiazi i3 rpei. atomos — HEMOiIbLHUIH).

IIpo aTomuy 6ymoBy Tia JleMOKpPiT mucas, IO «BCe CKJIaJaeThCcsA 3 aTOMiB, a
peui BigpisHAIOTHCA aToMaMH’, 3 AKUX BOHU CKJAJAIOTHCS, 1X IMOPSAIKOM i IT0-
JIO}KEHHAM » .

¥ Toit cammuit uac B anTuuHiii I'perii BuernHns [lemokpiTa mpo aTomHy 0y/10-
BY peuoBUHU He OyJio maHiBHUM. CyuacHuK JleMoKpiTa AHaxkcarop, SKuil :Kus
y V cr. 10 H. e., BBa)KaB, IO MesKi momijbHOCcTi Tin He icuye. IlomibHuX II0-
TJIAAiB JOTPUMYBABCA i BUAATHUIT HaTypaJicT Ta gigocod Apicrorenb. 3rigHo
3 yueHHAM ApicToTesis, yce B IPUPOMAL € IMOETHAHHAM YOTUPHOX OCHOBHUX
AKOCTEeM — HauaJl: TeIlja, XOJIOAY, CyXocTi if Bojsiorocti. IToegHanHAM pisHOI
KiJIBKOCTi IIMX YOTHUPHOX €JIEMEHTIiB IIOSICHIOBAJINCS BJIACTUBOCTI BCiX TiJ mpu-
ponu. BracTtuBocTi KMBUX Tijg ApicTOTENb MOACHIOBAB iX MparHeHHAM IO BU-
KOHAHHA II€BHOI MeTH.
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LA A
I[bxopaaHo Mep PobepT Bolinb Mwuxawno
BpyHo ["accenai JlomoHocoB

B enoxy CepenuboBiuus BUueHHsS npo aToMu 3a0yau HamoBro. OmHUM 3 mep-
KX 3a BiApPOM:KeHHsS ifell aHTMUYHUX ATOMICTiB BHCTYIIUB iTaNiHCBKHI yue-
Huit [sxopmano BpyHno (1548-1600), koTporo 3a mepesoBi HAYKOBi TOCJIIiTKeH-
Hs OyJio cuasieHo Ha Boruuiri B 1600 p. aAK eperuka. OgHak yci HEUIIiBHI mepe-
CAigyBaHHA i cTpaTH He 3MOIJIM 3YIUHUTH IOCTYHAJbLHOrO PO3BUTKY HAYKH.

Iamuit irtangiens — Iagimeo Tagimeit — Bigpomxye (dinmocodiro Iemokpira, a
B 1647 p. Buxoauth y cBiT KHMKKa (inmocoda II’epa T'accenai (1592-1655).
ABTOpD mHCaB, IO «BCi PEUOBWHU y CBiTi CKJIaJalOThCA 3 HEIMOAiJIbHUX YaCTHU-
HOK — aToOMiB. ATOMU BiIpi3HAIOTHCA OOUH BiJ 0JHOTO (pOPMOIO, BEIMUUHOIO i
Baromo. Bouu MOKyTh OyTH KyTacTi, KyJaemoaiOHi, € aroMu i3 3aroCcTpeHHAMU,
€ 1 rIageHbKi...».

¥V rinax pisHi aTomMu 00’€HYIOTBCS y Tpymu, aki I'acceHai HasBaB MoOJIEKY-
JamMu (DOCJIIBHO TepeKJaJAEThCs 3 JATUHCHKOI MOBHM AK «MajJeHbKa Maca»).
Monekyau BimpisHAOTBCA OZHA Bif OAHOI KiJBKiCTIO aTOMiB, 3 SKUX BOHU
CKJIaIAaIOTLCS, i «COPTOM» ITMX aTOMiB.

ITarkuM TPUXUILHUKOM aTOMICTHYHOTO BYE€HHS OyB
amruificekuii gisux PoGepr Boiias (1627-1691). Horo
craiBBiTun3HuK Icaak HpIOTOH BBasKaB, IO BCi Tija cKJia-
IalThCA 3 «MIIIHUX, HEIIPOHUKHUX, PYXOMUX YACTUHOK,
AKi maroTh Macy». Pociiicbkuii yuenuin Muxaiiao Jlomo-
HOCcOB (1711-1765) He nauIle BU3HABAB CIPABEIJIUBICTH
aTOMHOI OYZOBM OTOUYIOUUX TijJl, ajie i BUKOPUCTOBYBAB
BUEHHS IIPO aTOMU [JIS MOSICHEeHHS Pi3HUX BJacTHUBOCTeI
i mepeTBOpEHL PEYOBUHMU.

Y 1803 p. anruiticekuii Gpisuk i ximik Txon TaabToH Hoxox [laneToH
(1766—1844) niiiiioB BUCHOBKY, 1110 (p)aKTH, AKi BiZKpUBa-
JUCSA HOBOIO Ha TOHM Yac HAYKOI0 XiMi€ro (HampuKJIad, YUM
TMOACHUTH 3IATHICTH €JIEMEHTIiB BCTYIIaTH y CIIOJYKU OIUH
3 ONHMM Yy IE€BHUX MIPOIOPIIiAX), HAWUJEriie HOACHUTH,
OPUIIYCTUBIIIM, IO BCi Ximiuui eneMeHTH mOOyIOBaHi 3
HAMEeHIINX HEMOAIIbHUX YACTUHOK — aTOMIB.

ITomanpminM KpPOKOM yHepen aTOMiCTHUHA Teopisa
3000B’s13aHa irasiificbkKomy (pisuxoBi Amameo Asoraapo
(1776-1856), axuit y 1811 p. BBiB Yy HayKy MOHATTSA PO
MOJIEKYJy K HalMEHILy YaCTUHKY PEYOBHMHH, IO 37aTHA
IO CaMOCTiiHOTO iCHYBaHHS i AKY He MOYKHA IIOTIJIUTU 3a
nJormomororw ximiunmx sacob6is. A B 1860 p. y mimenpkomy  Amaneo ABoraapo
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micti Kapicpye Ha Ileprriomy miskHapoauomy 3’isai xiMmikiB
0yJI0 IPUHHATO BUBHAUCHHSA aTOMa AK HAWMEHIIIOI YaCTUH-
KU XiMiYHOTO ejieMeHTa.

Hoci Mu roBopuad PO aTOM SIK HAWMEHIITY HEIOJiJbHY
JacTUHKY Ximiumoro enementa. Ogaax y 1896 p. O0y.so Bcra-
HOBJIEHO, IO aTOMM... He TaKi BiKe U HemomijbHi. Ppan-
my3bkuii pisux Aupi Bekkepeas (1852-1908) Binkpus siBu-
11e, y mporieci SKoro 3’scyBajocs, 10 aTOMHU MOKYTh CaAMO-
BLJILHO pO3IaJaTHCA Ha YaCTHUHKHU, IO MAIOTh 3HAYHO MEH-
mri posmipu. AJjie Ipo e BU Ji3HAETECA ITi3HiIIe.

3AMNMUTAHHA ANA CAMOMNEPEBIPKU

1. Ake NOXOMAXXEeHHS crioBa «aTomM»?
2. XT0 3 y4eHux ctosB Oinsa BUTOKIB y4eHHs1 Npo 6ynoBy pevyoBUHU?
3. XTo BnepLue BBIiB NOHATTA «MOnekyna»?

§ 7. BYOOBA PEYOBUHU

JIIO,Z[I/IHY 3/laBHA I[iKaBUJIO: YOMY, HAIIPUKJIaJ, BOJa, HArpiBalOUMUCh, MOKe IIie-
PeTBOpIOBATHCSA B APy, a OXOJIOIKYIOUNChH, — Y JIiJI; YOMY JIMM 3HUKA€E B IIOBiTPi;
YoMy BOJA PO3TIKAETHCA, KOJIM il PO3JIMBAIOTH HA IIiJIJIOTY, a HA rapAdiil CKOBO-
pizii Boma 30upaeThCA B Kpallii; YoMy (apda posuMHAETHCA Y BOMAi, a OJid — Hi;
YOMY TOBITPS JIETKO CTUCHYTH, Y TOW Yac AK BOJAa CTUCKYETHCA JOCUTH BaKKO;
YOMY 3MiHIOIOThCS (hiBWUHI BJIACTHMBOCTI TiJ Iif yac iX HaArpiBaHHA TOIO?

Ha Bci mi Ta iHmi sanuTaHHA MOYKHA BiAIIOBiCTM, BUBUUBIIN BHYTPIIIHIO
OyIOBY PeUYOBMHUN. SHAHHS IIPO OyJOBY PEUOBMHU OAIOTH 3MOT'y HE TiJIBKHU IIO-
sAcHIOBaTU O0araTo (PisMYHUX SIBUIIl, BOHU OOIIOMAaralmTh lepeadavaTi, AK Bif-
OyBaTHMeTbCsA SABUIIE, IO IIOTPiOHO 3poOUTH, 11100 HOro MPUCKOPUTH a00 BIIO-
BLJIBHUTHU, TOOTO MOIIOMAralTh KEePyBaTU SABUIITAMU.

BuBuuBIm 6ymoBy TijI, MOJKHA IOSICHUTHU IX BJIACTUBOCTI, & TAKOYK CTBOPUTU
HOBIi PeUOBMHHU 3 IMOTPIOHMMU BJIACTUBOCTAMU — TBEPAi Ta MiIHi ciaBu, Kapo-
TPUBKi MaTepianu, mjaacTMacu, IMITYYHUN KaydyyK, KalpoH, JlaBCaH TOMIO. YcCi
Ii MaTepiajau 3HAWIIIN IITUPOKE BUKOPUCTAHHSA B TEXHilli, MeIUITNHi, MOOyTi.
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IIpo 6ymoBy peuoBMHU MOKHA AiBHATHUCA 3 JeAKUX SIBUII ¥ TOCJiIiB.

Ao cTucHyTH pyKaMu M’sd, TO 00’€M IIOBITpPs, IO 3aIIOBHIOE M’ A4, 3MEH-
MINThCA. [IpUKIABIIIN 3yCUIIA, MOMKHA 3MEHIIIUTH i 00’€M IIIMaTKAa I'yMH, BOCKY.

Ane 3miHa 00’eMy BimOyBaeThcA He TiJIBKM Uepes MeXaHiuHy Iiio Ha Tijo.

Hocaig 1. CraseBy KyJbKY HPOIYCTHUMO Uepe3 KiJbile. ¥ XOJIOMHOMY CTaHi
BOHA BiJIbHO IPOXOAUTH Uepes Kiyibite (masa. 17, a). Harpiemo KyabKy B mosrym’i
rasoBOoro majbHUKa abo cunupriBku (maja. 17, 6). Ilicaia marpiBamusa KyJabKa
POSIIUPIETHCA 1 3acTpsie B Kiablli (Maj. 17, 8). OX0JI0HYBIIHN, KYJbKa CTHUCKA-
€ThCsA 1 BHOBY IIPOXOAUTH KPisb KiJbIle.

Hocaig 2. Bisbmemo K00y, HAITOBHUMO Ii BOJIOI0 i ITOMiCTHMMO B IIOCYIUHY
3 Bogmoio (masa. 18, a). Byzemo 3a JOommOMOroo0 COMPTIBKKM HATPiBaTU MOCYIUHY
3 Bojoio (maui. 18, 6). PiBens Bogu B K0J0i mpu HarpiBaHHi Oyae HigBUIITyBaTHCS.
IIpunuamMo HarpiBaTu BOAY, PiBeHb BOAM B KOJIOi uepes IeBHUI yac 3aiime
nomnepenHe moJiodkeHHA. OTiKe, MOCHiAM TOKa3yiOTh, IO O00’€M Tijia MOXKe
3MiHIOBaTHCA: 3MEHIITyBaTuCA a00 30iJbIITyBaTHCS.

IIpu marpiBamHi pO3IMIMPIOIOTHECA HE TiABKU TBEP/i Tija, ajde ¥ piguHU.

Yum MOKHA IOACHUTH 3TaTHICTh TiJl 3MiHIOBATHU CBiit 06’eM?

ITosicuroeThCA 1€ TUM, 110 PEYOBUHHU CKJIATAIOTHCS 3 OKPEMHUX YACTUHOK, MiK
AkuMu € npomiskku. Koaum 1i wacTMHKH BigmanasioTbcsa OAHA Bif OgHOI, TO
00’eM Tisa 36iabITyeThCs. IIpy HAOMMIKEHH] YaCTUHOK 00’ €M Tijla 3MEHIITyEThCS.

fAx y:xe sasmavasiocsd, rirmoresa IIpo Te, 110 BCi PEUOBUHU CKJIAJAIOThCSA 3 Hall-
OPiOHIIMKUX YacTUHOK, Oyja BUCJIOBJIEHA NaBHLOTPEIIbKUMM BUEHUMU. BOHU
00TpYHTOBYBAJIHU ii THM, IO MOITUPEHHS apoMaTy, BUITapOBYBAHHS PiAuH, II0-
CTYIIOBE 3MEHIIIEHHs 00’eMy KaMeHs Mif Ji€l0 XBUJIb MOSICHIOIOTHCA BiJOKPEM-
JIEHHAM Bifg TiJ HalApiOHIINMINX YaCTUHOK.

Yomy xn modi eéci pewosunHu — 600a, cmanb, 0epeo — 30aOmvbcsi HAM
cyuinvrhumu? Piu y Tim, 1[0 YACTHUHKHU, 3 AKUX CKJANAIOTHCA PEUOBMHU, HA-
3BUYANHO MaJi ¥ poaTallloBaHiI Ha Ay:Ke MaJMUX BiACTaHAX OJHA BiJ OIHOI.
VYsaBJeHHS PO PO3MipHU IIMX YAaCTHUHOK A€ TaKHUIl JOCJiA.

Hocuin 3. Kpucranuku MapraHiieBOKKUCJIOTO Kalito (MapraHiliBKu) PO3UMHU-
MO y BOJi, HAIuUTi# y BuMmiproBasbuuil muriaap (maa. 19). Ilorim Tpoxu 3abaps-
JIeHOI BOAM IIOMiCTHMO B iHINIKII BUMipIOBAJbHUHN IWJIIHAP i JOoJaMO B HBOTO
yucTol Bogu. ¥ APYroMy IHUJIIHAPI po3umH 3abapBJieHHI ciaalKille, HixK y mep-
mIoMy. 3 APYTOTO BifiJIIEMO TPOXY PO3UYMHY B TPETiHl IMUIIHAP i BHOBY JOJIJIEMO
B HBOrO 4yucToi Boau. Tak OymeMo IPOJOBIKYBAaTU OOTU, HOKW PO3UMH CTaHE
30BCiM CBITJIUM.

PosrianyBmiu 1eii posuuH, mob6avumMo, IO BiH
X0u i Jemb-ienb, aje PiBHOMipHO 3abapBJIeHMUIA.
OT:xe, Y KOXKHil 1I0T0 KPAIlJIMHI MiCTATHCSA YaCTUH-
KM MapraHIeBOKUCJIOTO KaJifo. AKe y BOIiI poO3-
YUHUJIUA HOTO Ay:Ke MaJIeHbKi KPUCTAJIUKU, 1 JUIIIe
YyacTUHA iX MOTpammia B ocTaHHill posumH. OT:Ke,
KPHUCTAJIMK CKJaIaBCA 3 NysKe BeJUKOl KiJbKOCTi
YACTUHOK, PO3MIipU AKUX HAJA3BUUYANHO MaJli.

ITi # Gararo iHIIMX SABUI 1 AOCJigiB IigTBEp-
IKYIOTH TimoTe3y mpo Te, M0 BCi Tijla cKJIamgaloThes l!
3 nysKe MaJieHbKuX yacTuHOK. 1o K 11e 3a wacTuH-
ku? Ilpo 1e misHaeTecsa B HacTymHOMY IIaparpadi. Man. 19
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PO3JILII 1

3AMNMUTAHHA Ansd CAMOMNEPEBIPKU

1. [ina yoro noTpibHO 3HaTK ByaoBy pevoBUHU?

2. Aki B 3HaeTe maTepianu, CTBOPEHi NIOAUHOK?

3. YM nosicHIETLCA 3AaTHICTb Tin 3MiHlOBaTK CBil 06’em?

4. Aki sABMLLA NOKa3ylTb, L0 TiNa CKNnagarTbCs 3 HaWAPIOHILLMX YaCTUHOK, MiX
5

AKMMU € NPOMIXKKIN?
. Yomy, He3Bakatoum Ha cknagHy 6yaoByY, YCi PEHOBUHU HaM 30at0TbCHA CyLLNbHUMN?

§ 8. MONEKYNK

FiHOTGBa PO Te, IO BCi PEUOBWHU CKJIAMAIOTHCA 3 OKPEMUX HAWAPiIOHITITIMX
YAaCTUHOK, 3’ sIBUJACA AYsKe NaBHO, OijJbllle IBOX THCAY POKiB TomMy. AJjie Juiie
Ha Mexki XIX—XX cr. OyJI0O BCTAaHOBJIEHO, SKi IIe YaCTUHKHU i IKi BJIaCTUBOCTI
BOHU MAaIOTh.

‘-Iac'rnmm, 3 AKMX CRJIANAIOTHCA PEYOBHHU, HASUBAKOTH MOJ/EeKYlamuU.

Hanpuknazx, maiMeHIIa YacTUHKA BOAY — Ile MOJIEKYJIa BOAU, HaWMeHIIIA
YacTUHKA I[YKPY — Ile MOJIeKyJia IYKPY TOIIO.

AKi po3mipu monexkya?

Bigomo, 110 mIMaTOK IIYKPY MOKHA PO3TOBKTU Ha My:Ke MaJIeHbKi KPUCTAJIM-
KU, 3epHO IIIIIEHNUIIi MOKHa po3MoJioTu Ha 6oporrHo. Kpamia oxii, posrikarounch
110 TIOBEPXHi BOAM, MOK€ YTBOPUTH ILIiBKY, TOBIIIMHA SKOI B MECATKU THUCAY pa-
3iB MeHIIIa BiJi AiaMeTpa BOJIOCUHMU JIIOAUHMU. AJie B KPYIHUHITI OOPOITHA i B TOBIITL
oJIifiHol MJIiBKM MiCTUTBHCA He OofHa, a 6araTo mojekya. OT:Ke, PO3Mipu MOJIEKYJI
X PEUOBHUH IIfe MEHII, Hi’K pPO3Mipu KPYIMHKYN OOPOIIIHA i TOBIMHA ILIiBKHU.

Mosxza 3po0uTH Take MOPiBHAHHSA: MOJIEKYJa B CTiJIBKM pasiB MeHIIIa Bin
sA0JyKa cepeIHbOro PO3Mipy, YV CKiJIbKM pasiB A0IyKO MeHIIIe BiJ 3eMHOI Ky.JIi.
Axbu posmipu Bcix Tin 30iabHINTH B MijJbHOH pasiB (Ipu I[bOMY TOBIIIHHA
majgblA JIOAUHU gopiBHIOBasia 6 10 KM), To MojeKyJjia Maja 0 po3Mipu, IO
CTAHOBJIATH IOJIOBUHY KPAIKU APYKAPCbKOTO IMIPUPTY IbOTO HMiAPYUHUKA.

MoJiekyan He MOXKHA IIO0AUYNTU He030pOeHuM OKOM. BoHU HacTiibKu Maui,
0 iX HEMOMKJMBO PO3TJIENITHM HABITH y 3BUYANHUIN MIiKPOCKOII, IO Ia€
1000-kpaTHe 30iIBbIIIEHHS.

Biosoru 3HarTh MikpoopraHiamu (HanpukJjaazg, 6axkTepii), 110 MarOTh PO3Mi-
pu 1o 0,001 mm. Monexkyau 3 y coTHi 11 Tucaui pasdiB menmri. Ha mamtoaky 20
3o0paskeno mosekyay IIHK (momexkyny, B kil 36epiraerbcs crmagkoBa iHdOP-
Mallisg), a Ha MaJoHKY 21 — MoJIeKyJay remMoryob6iny (3asnisoBmicHoro 6inka,
110 MiCTUTHCA B KPOBIi JIIONWHN).

Man. 20 Man. 21



PIBHRA AK IIPUPOJHHYA HAVKA. IIIBHAHHA ITPUPOOH

Iia BU3HAUEeHHSA PO3MipiB MoOJIeKyJ OyJio MpOBeAeHO PidHi AocJigun.

Hocaig. ¥V umcTy BeJIMKy IOCYAMHY HaJIJIEMO BOAM i Ha Ii MOBEpXHIO 3a M10-
TIOMOTOI0 TIMeTKN KamHeMO KPAIlJIMHY cTeapuHOBOI oxii. Ojsis moumHae poaTi-
KaTucs [0 MOBEPXHi BOJAM, YTBOPIOIOUU ILIiBKY. ¥ Mipy PO3TiKaHHA OJIil TOB-
IIYHA IJIiBKU CTae AefaJi MeHIo. Yepes AeAKUHA Yac PO3TIKaAHHSA IIPUIIUHSI-
€ThCA.

SAKmIo mpumycTuTH, IO Iie BimOyBaeThcsa uepes Te, IO BCi MOJEKYJIH OJIii
ONMMHUJINCSA Ha MOBEPXHi BoAM (YTBOPIOIOUM ILJIIBKY 3aBTOBIIIKY B OIHY MOJIEKY-
Jy), TO, 1100 BUSHAYUTH AiaMeTp MOJIEKYJU, JOCUTh 3HATH TOBIIUHY YTBOPEHOI

IUTiBKU. v
ToBiuHY IIiBKKM d BU3HAYMMO 13 CIiBBigHOIIEHH:: d = 3

06’eM IIiBKK — Iie 06’e€M HOMimjeHOI Ha IOBEPXHIO BOAM KpAILIUHU. Moro
BUMipanu 3a momomoroio minetku V = 0,0009 cm3, a miomna MIiBKHU, 10 yTBO-
punacsa 3 kpannausau, — S = 5500 cm2. IlizcTaBuBimn 11l 3HAUeHHA y POPMYJIY,
mu orpumanu d = 0,00000016 cm = 0,00000000016 .

ITum umcsioM i BUBHAUAETHCA MIPUOIU3HUM POSMIP MOJIEKYJIN CTEAPUHOBOI OJIii.

OCKiJIbKY MOJIEKYJIU AYiKe MaJli, TO B KOKHOMY TiJi IX MicTUTBCA BeJanues-
Ha KingbkicTh. II[00 cTBOpUTU YSABJIEHHA PO IX YKCJIO, HABeAEeMO IPUKJAL:
AKIIO AUTAYY TYMOBY KYJbKY, HAaIIOBHEHY BOAHEM, IIPOKOJIOTH TaK, 1100 3 Hel
IOCeKYHAN BUXOAUIO MiJbHOH MOJEKYJ, TO IJA BUIBOTY BCiX MOJIEKYJ 3
Kyapku 3uHamoourbes 30 mineapmiB pokis! I me mpu Tomy, I[o Maca BOLHIO,
SAKNII HalOBHIOBAB KYJbKY, CTaHOBHJA O yCHOTO 3 T.

IMe mikaBo 3HaTH

AHrnivicekun ik Mankn ®apagen (1791-1864) ona BU3HaAYEeHHS po3mipiB
MOJIEKYN PO3NIIOLLYBaB LWMATOYKM 30510Ta Ha Taki TOHEHbKI NIIaCTUHKK, WO 1X TOB-
LWmHY Byno HEMOXNMBO BUMIpSTM 6e3nocepeaHbo. MoxHa 6yno nuwe ob4mcnmTu
i, 3Hato4YM 06’eM LWIMAaTOYKa 30510Ta i NAOWY NIACTUHKK. TPUAHABLLUM HABIMXEHO
TOBLUMHY LUMaTouKa 3a giameTp mMonekynu, dapagen BCTaHOBMB, WO Len diaMeTp
MOBMHEH CTAaHOBUTU He BinbLuUe HiXX Kifbka MiNIbMOHHMX YacToK MinlimeTpa. Habara-
TO TOYHIWMI METOA BM3HAYEHHST PO3MIPIiB MOSEKYS 3anpornoHyBann OgHOYaCcHO 1
He3anexHo OAMH Bi4 OAHOro ABa BigoMuX (hisuKn-eKcnepMMmeHTaTopyu — HiMeLbKni
yuyeHu Binbrenbm PeHTreH (1845-1923) i aHrnincoknii ydeHni OxoH Penewn
(1842—1919). Y4eHi focnigHO BCTAHOBWIN, LLO Oflid PO3NMMBAETLCA MO MOBEPXHI

Marikn Binbrenbm [>xoH Penen
dapagen PeHTreH
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PO3JILII 1

YMCTOI BOAM OyXKe TOHKOK HEBMAUMOI NiBKO. TifbKM-HO BCHA BiflbHa NOBEPXHSA
BOAW BKPUETHLCS TAKOK MAiBKOK, HAAMNMLLIOK Ofil yTBOPKOE Ha BOAI OMiNHI KpanernbKu
(ix 3aBxaoM MOXHa NMobavmTn Ha NOBEpPXHi OynblOHY). PeHTreH i Penein ToBLMHY
LIMX TOHEHbKMX MMiBOK 6panu 3a giameTp MOneKkynu.

MpoeeneHi PeHTtreHom i Peneem gocnign nokasanu, WO onig MoXxe yTBoptoBaTu
nnisky ToBLLUMHOW 10-8 cm.

3ANMUTAHHA 4O BUBYEHOIO

¥ 1. Ak Ha3MBalOTb YACTMHKM, 3 SIKMX CKIaAalTbCst PEYOBUHN?
2. OnuwiTe gocnig, 3a AOMNOMOrol SKOro MOXHa BM3HAYMTU PO3MIp MOSEKYNN.

§ 9. ATOMU. NOHU

qua MOJIEKYJIU I Ty:Ke MaJleHbKi YacTUHKU, ajie I BOHU OiaAThbCcsa. JacTuH-
KU, 3 AKUX CKJIATAIOThCA MOJIEKYJIU, HA3WBAIlOTh aTOMAaMMU.

ATtoM — me HaWApiOHiIIa YaCTMHKA PEYOBUHHU, AKa 30epira€ BJIaCTUBOCTI
caMoi PeYOBMHH.

BupimansHay posb y po3sKpUTTiI OymoBu aToMa Bimirpa-
JU Docaigu, ki mpoBiBy 1911 p. 0OCHOBOMIOJIOKHUK AIep-
Hoi ¢disuxku Epnect Pesepdopa (1871-1937). Biu mpo-
OyCKaB BUIIPOMIiHIOBAHHA PAJiOaKTUBHUX €JIEMEHTIB ue-
pes 30J0Ty (posbry. 3a XxapakTepoM PO3CiloBaHHA aJibda-
yacTuHOK (aTomiB I'esrito) Pesepdops ycTaHOBUB, IO aTOM
B OCHOBHOMY IIOPOKHIiW: y IIEHTPi HOTO0 B3HAXOAUTHCS
IysKe MaJeHbKe 1 JysKe TycTe HO3UTUBHO 3apsaiKeHe
sITpo, a 330BHI — ejexkTponu. Ha mamiorkax 22 i 23 3o-
opaxxeno mogeui aromis I'estiro i Kapoony.

YV meHTpi aToMa 3HAXOAUTHCA AMPO, a HABKOJO Aapa
pYyXamThCs eJIEKTPOHM.

dAxIo arom BTpauae eJIeKTPOH abo0 KijJbKa eJIeKTPOHiB,
TO TAKMHA aToOM Ha3MBAIOTh IO3SHUTHBHHM #OHOM. BigmosimHo artom, SKMi
OpuegHaB 10 cebe oauH ab0 KilbKa eIeKTPOHIB, HA3MBAIOThL HEraTUBHUM HOHOM.

EpHect Pesepdopa

&

Man. 22 Man. 23



PIBHRA AK IIPUPOJHHYA HAVKA. IIIBHAHHA ITPUPOOH

Busasunocs, 110, HOpiBHAHO 3 posMipamu camoro aroma (~ 10710 m), sapo
nysxe madte (~ 10714 v). Il[o6 yaBUTH Ie, BAPTO PO3TIAHYTHA TaKy MOJEb: AAPO
aToMa — Ie KyJbKa, aiamerp aAkoi 1 MM (miamMeTp TOJIOBKU MINUILKI), TOIL
aToMm — 1e KyJsd, giamerp sikoi 10 M (BMcoTa TPUIOBEPXOBOTO OYAMHKY).

disuKu i XiMiKu 300pasKalOTh aTOMU PEUOBUHU Y BUTJIAIL KOJIBOPOBUX KY-
JaboK (Maj. 24, 2). Ko KisbKa aToMiB 06’€IHYIOTHCA B OJHE I[iJie, BOHU YTBO-
PIOIOTH HaAMAPiIOHINTY YaCTMHKY HOBOI, y’Ke CKJIQJHOI PEYOBUHU — MOJIEKYJIY.

Yeci aromu oxpmiel i Tiei camol peuoBuHM ogHaKOBi. 3amizo, mMigb, 30710TO —
npocti peuoBuHu. OTiKe, MeTaJ M CKJIALAIOTHCA 3 aTOMiB, TOOTO BOHH MAalOTh
aTOMHY OyIOBY.

D
P -
oD

OkcuzeH
lidpozeH
KapboH
HimpozeH

Xnop

00000 ®

Cynbepyp
@

Man. 24

YucTi peYOBUHM CKJIAJAIOTHCA 3 OJHAKOBMX aTOMiIB. ATOMH OJHi€l peuoBHU-
HM OJHAKOBi, a Pi3SHUX PEYOBUH — Pi3Hi.

BinpuricTs pigme i rasiB cKJIamaeThCa 3 MOJIEKYJ, TOMY Ka)XyThb, IO BOHU
MaioTh MOJEeKYJIapHy OynoBy. Hampukiaan, moaerkyaa OKCUTEHY CKJIAMAAETHCSA
3 nBox aromiB Oxcureny (maJ. 24, a), MoJeKyJjaa Bogu — 3 ABOX aToMmiB I'impo-
reny u ommoro aroma Okcureny (Maju. 24, 6), MOJIeKyJa BYIJIEKUCJIOTO Iazy —
3 aroma Kapb6ony i nBox aromiB Okcureny (mana. 24, g).

HocaizaMmu BcTaHOBJIEHO, IO JIiHiHHI posMipm Bcix aToMiB mpuOGJIM3HO Of-
HakoBi. Arom Tizporeny mae miamerp 10710 M, i BiH € HalfiMeHIIUM 3 aToMiB.
Posmipu aroma Aypymy craHoBaaTh 2,7 - 10710 M, IToTpiGHO mOKJIAcCTH B PAL
50000 aTomiB Aypymy, 11100 oTpuUMATH PO3Mipu BoJOCHHU. Po3Mipu MOJIeKy.I
3aJIesKaTh BiJ TOro, 3 AKMX ATOMIB BOHH CKJIAJAIOTHCSI.

-_,.,.[ 3ANMATAHHA 4O BUBYEHOI'O

- I‘ 1. Ak Ha3MBalOTb YaCTUHKM, 3 AKUX CKINagarTbCa MOMNEKynn?
=¥ ) 2. Axa 6ynosa aToma?

3. Wo Take 1ioH?

4. 3 aknx aTOMIB CKlagaeTbCsa Morekyna Boaun?




28

PO3JILII 1

§ 10. PYX | B3BAEMO/IS MOMNEKY

0 OCHOBHUX JOCJIiJHMUX HOKAa3iB TOTO, II[0 MOJIEKYJIUN PYXaIThCSA, HAJIEKUTH
ABUIIE, sKe MOepmimM croocrtepiras y 1827 p. amrmificekKuii 6oTaHIK

PobepT BpoyH

PoGeptr Bpoyn (1773—-1858), posriamaioun B MiKPOCKOI
CIIOPM POCJIUH, 10 epedyBaioTs y piguni. Tomy pyx myske
IPiOHUX TBepPAUX YACTUHOK y pimuui (Mas. 25) i HasuBa-
IOTH OPOYHIBCHBKMM PyXOM.

Cnocrepe:xenna 1. BpoyHiBCcbKUI pyX HiKOJU He MIPH-
OUHAETbCA. ¥ Kpami Boau (AKIINO He AaBaTH il BUCOXHY-
TH) PYyX YaCTUHOK MOYKHA CIIOCTEPiraTu mMpoTAroM 6araTbox
IHiB, MicAIiB, POKiB. BiH He MpUOUHSAETHC aHi BIITKY, aHi
B3UMKY, aHi BAeHb, aHi BHoui. Ha masoHKy 26 300pakeHo
TPAEKTOPil0 PyX TPhOX YACTUHOK, 3aBUCAUX Y PiAUHi.

Man. 25

>Kan lMeppeH

Man. 26

IIprunuaOI0 OPOYHIBCHKOTO PyXy € 0Oe3mepepBHUN PYyX
MOJIEKYJI Tiel piquHn, v AKiA 3HAXOAATHCA YaCTUHKU Tija.
Kany Ileppeny (1870—-1942) Brasocs 3a OIIOMOTOIO IleH-
Tpudyr1 BUIIJIUTH 3 MOJIOYHOTO COKY POCJHH JTOCTATHIO
IJISI eKCIIEPUMEHTIB KIJIbKiCTh OTHOPIAHUX YACTUHOK JKOB-
TyBaTOl PEYOBMHU T'YMIryTy i crocrepiratu OpOyHiBCbKUI
pyx (mau. 27).

3BuuaiiHo, Ii yacTUHKMK B O6araTo pasiB OijbImri 3a cami
MOJIEKYJIX, i KOJIu MU 6aUYMMO IIiJ] MiKpPOCKOIIOM iX pyX, He
cJim mymaTH, 10 MH 0aUYMMO PyX caMux MoJieKyJi. Moure-
KyJd He MOYKHA II00AUUTU y 3BUUYAMHUIN MiKPOCKOII, aJe
MOXKHA POOMTH BUCHOBKU PO iX icHYBaHHA i pyX 3a TUMU
MOIITOBXaMHU, SIKWX BOHM 3aBAAlOTh KpynmHKam ¢apbwu,
OPUMYIIYIOUU iX pyXaTucsd.

Bigkpurrsa OpoyHiBCBKOTO PyXy MaJjio BeJInKe 3HAUEHHS
IJIs BUBUEHHS OyI0oBU peuoBMHM. BoHO mMOKasaJo, 1o Tija
CIPABJi CKJIAJAIOTHCA 3 OKPEeMHUX YACTHHOK — MOJEKYJ i
[0 MOJICKYJIM IepedyBaloTh y Oe3lmepepBHOMY 0e3J1aHO-

MYy pyci.



PIBURKA AR IIPUPOJHHYA HAYKA. IIISBHAHHA ITPHPOOU

Cnocrepe:xkenns 2. ko Bu 3aiifiere y BaHHY KiMHAaTy, oapasy Bimuyere

) |
1-‘

apomaTu pidHUX map@yMiB, KpeMiB, Muja ToIo (maJa. 28).

SAKmIo posauTu AKuii-HeOyab mapdyM, TO HOro apoMmar uepes OeAKHuil uac
MOIITUPHUTHCA 110 Beilt KBapTupi. Ile osHauae, 1110 MoJIeKyIu map@yMiB MPOHUK-
au ckpisb. OTiKe, BOHM PYXalOThCs, CTUKAIOUNCS 3 MOJEKYyJaMHu rasiB, IO
BXOJSTh M0 CKJIAAy IOBiTPs, 6araTo pasiB 3MiHIOIOTH HAIPSAM CBOTO PyXy i,
0esJiaIHO IePeMiIyIoUunch, poaaiTaloThbesa Mo KimMuari. Ilomupenus apomMary —
CBiTUeHHS IHOTO.

Te, 110 MoOJIeKyJIM BCiX Tij GesmepepBHO i 0e3JagHO PYyXalOThCs, IIiATBEP-
IKyeTbCs W mocaimamu.

Hocaixg 1. ¥V mocyauHi MicTATbCSA ABa rasu, PO3[AijeHi HEIIPOHMKHOIO Iepe-
ropoakoio (man. 29). MoJsiekyau rasiB 6e3jaJHO i XaOTUYHO PYyXalOThCA, CTU-
Kamuuch ofgHa 3 ogHOI0 (MaJi. 29, a). KMo meperopoaKy 3adpaTiu, TO MOJIEKY-
JIU Tas3iB 3MilalThCA, TOOTO ra3du MPOHUKHYTH OAWH B omgHOTO (MaJ. 29, 0).

Hocaix 2. ¥V CKIAHY MOCYANHY HAJJIEMO BOJHOTO POSUUHY MiJHOTO KYIIOPOCY
(cyanbtpary mini). et po3unH Mae TeMHO-0JIAaKUTHUHN KOJIip, BiH BAXKUMUIA 32 BOLY.
IToBepx posUMHY B IMOCYAUHY IysKe 00epesKHO, 1100 He 3MilaTu piAuHu, HaJIuBa-
emo umcroi Bogau. Ha mouarky mociigy 6aunmo YiTKy MeKy MisK BOJOIO i pO3UmHOM

©) © i
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MigHOrO Kymmopocy. SIKIo MoCcyAnHY 3aJUIIIUTHA ¥ CIOKOI i crocTepiraTu 3a Mesxero
OOy PignH, TO Uepes3 KijbKa JHIiB CIIOCTepPiraTuMeMo, II0 MerKa IIOI1Iy PO3ILIIB-
nacsa. Yepes KiJibKa THIKHIB 11 MeyKa 3HUKHE. ¥ IOCYAVHI YTBOPUTHCS OTHOPITHA
piguHa 61im0-61aKUTHOTO KOThopy (Mas. 30). OTke, pifwHM 3MiMIaancs.

Jl L

Man. 30

B3zaemMHe NPOHUKHEHHS PEYOBHMH OHA B OJHY IIPHU 0Oe3locepegHbOMY CTH-
KaHHi, 3yMOBJIeHe 0e3JIATHUM pPyXOM 4YaCTHHOK PEYOBUHH, HA3MBAIOTH
Jugy3siero (y mepekaagi 3 jaT. 03HAUAE PO3ZMIKAHHS, NOWUDEHH ).

ABumnie nugysii moscHOeTbCa TaKk. CIIoYaTKy MiHAIOTHCA MiCI[IMU BHACJIi-
IIOK CBOTO PYyXy OKPEeMi MOJEeKYyJU BOAW W MiZHOTO KYIIOpPOCY, AKi MicTATbCS
6ina mesxi mominy nmux pimua. Meska mominy piguH cTae PO3MINBUACTOIO, TOMY
10 MOJIEKYJIM MiTHOTO KYyIOPOCY IIOTPAILIAIOTh YV HUMKHIN 1m1ap Boau, i HaBOa-
KM, MOJIEKYJN BOAW — Y BEPXHIH MIap Po3uMHy MimgHOro Kymopocy. Ilotim
YacTUHA IIUX MOJIEKYJ MiHAETHCA MICIIAMU 3 MOJEKYJIaMU, AKi € B HACTYIHUX
mapax. Meka momisy piiuH cTae I1e posmauBYacTiimoo. OCKiIbKY MOJIEKYJIN
pyxarThcsa Oe3mepepBHO i 6e3JaaHO, TO IIel IIPOIeC HPUBOAUTH O TOTO, IO
BCs piAnHA B IIOCYAMHI cTae OGHOPiIHOIO.

Hocuix mokasas, 110 B pigumHax au@dysia BimOyBaeTbedA MOBigbHIiIIE, HIXK ¥
rasax. IlosicHIOETBCA IIe TUM, IIIO BificTaHI MiK MOJIEKYJaMHU B PiAMHAX 3HAYHO
MeHIIIi, Hi’K y rasax.

Hudysia BigbyBaeThca i y TBepAUX Tijax, aje AyKe MOBiJIBHO.

Icropuunuii mocain. I'tameHbKO BinmaihoBaHi CBUHIIEBY ¥ 30JI0TYy MJIACTUH-
KU TIOKJIAJY OJHA Ha ofHY i ctucHynu TarapeMm. Ili niacTunku 36epiranucsa 3a
Temnepatypu 0au3bKo 20 °C 5 pokiB. 3a 1eil yac 30/10TO i CBUHEIb ITPOHUKJIN
OIHEe B OLHE Ha BifcTaHb OJU3BKO 1 MM.

Hudysia mae BeliMKe 3HAUEHHA B YKUTTI
aoguHu i TBapuH. Tak, HaOIpUKJIAL, KUCeHb
3 HAaBKOJIMIITHBOTO CEPEeIOBUINla BHACIIOK
nudysii npoHnKae BcepeauHy OpraHismy ue-
pes 1mKipy Ta Jerexi gioguau (Maj. 31).

Ilo:xkmBHI peuoBMHU B3aBOAKU Audysii
ITPOHUKAIOTh 3 KUIIIEYHUKY B KPOB.

Hudysisa BinbyBaeThca i mix uac masdH-
HA MeTaJIeBUX JeTaJjeil.

Cnocrepeskennsa 3. SIkino cnocrepiratu
mugysito piguH y IBOX IIOCYAWHAX, OJHY 3
AKX Ha TOYATKY AOCJTiy IOCTaBUJIUA B XO-
JIOZHE MicIle, a APyry — B TeIlle, TO MOXKHa
BCTAHOBUTHU, 110 au@ysia BigdyBaerbcs
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mBUAIIe 3a BUIIOI Temmnepatypu. Ile osHauae, 1110 IIBUAKICTD PyXy MOJEKYJ i
TeMIlepaTypa Tija IoB’sI3aHi Mixk coboro. Hampukiaan, IyKop i cisb IIBUAIIIE PO3UL-
HSAIOTHCS B rapAYiil BOJL, HidK Y XOJOTHI.

Tema Boja CKJIALAETHCSA 3 TAKWUX CAMUX MOJEKYJ, IO ¥ XojoaHa. Bigmin-
HICTH Mi’K HHMHU IIOJISITAE B TOMY, IO MOJIEKYJU TeILJIOI BOAU PYXalOThCS
MIBU/IIE Bifl MOJIEKYJ XOJOIHOI.

fAx 6aunmo, TBepai Tijma I piguMHM He PO3MAJAIOTHCA HA OKPEeMi MOJEKYJIu,
He3BaKaluM Ha Te, 110 MOJIEKYJH BiloKpeMJeHi IpoMisKKaMu ii mepe0yBaloOTh
y 6e3mepepBHOMY 0e3JIaJHOMY PYCi.

Tina He TiMTBKM He PO3WANAIOTHCA HA OKPEMi MOJIEKYJIM, aje, HaIPUKJIAI,
TBepJe TiJI0 HaBiTHL BaXKKO PO3TArTH abo posjaMari. YuM iKe IMOSICHUTHU, IO
MOJIEKYJIM B TijJlaX He TiJIbKU BTPUMYIOTHCA ONHa 0ijd OmHOI, a B y AeAKuX
BUIAJKAaX IIPOMIiMKKHN MisK HUMU BaKKo 30inmbmutu? Piu y Tomy, 1110 MiK MO-
JeKyJaMu icHye B3aeMHe IpuUTAraHdsa. KokHa MoJeKyjaa IIpUTArae ao cebe
cycimHi MoJeKyau ¥ caMa MPUTATAETHCA OO0 HUX.

OnHaK AKINO MU PO3JaMaEeMO TPYAOUYKY Kpelau Ha ABI YaCTHUHU i 3HOBY
CKJIaZeMO IX, TO BOHU He BTPUMYBATHUMYThCA omHAa 6iis ogHoi. Yomy?

Ilpuraragaa MiK MOJeKyJaMH CTa€ IOMITHHUM JIMIle Ha BigcTaHaX, IO
Tpoxm OinbIIi 3a po3mipu camMmux MoJaeKyJsa. Ha Bigcramax, 1o HabaraTo 6ijibIri
3a PO3MipU MOJIEKYJI, IPUTATAHHA MiK MOJEKyJaMu 3HA4YHO cjalrmae. [[yxe
MaJiol IianHY MixK yactTuHKamu kpeiau (mexre Bix 0,000 001 cm) y:xe 1OCUTD,
100 IPUTATAHHSA MiK MOJIEKYJIaMHU 3HAUHO 3MEHIIIUJIOCS.

Hocxixg 3. BisbMeMo Ba CBUHITEBUX ITUJIIHAPH, 00Pe BiAIOIipyeMo iXHi TOp-
mi i 3’emHaeMo iX MixK co00i0 TaK, sSIK IIOKa3aHO HA MAaJIOHKY 32.
Hunisgpm 3nmnmamoTbCA TaK, 0 HE PO3PUBAIOTHCA HABITH IIpU
TOPiBHSAHO BEJIUKOMY HaBaHTAMKEHHi.

IIImaTouky pPo30OUTOr0 CKJA He 3JUIAITLCI OAWUH 3 OJHUM
TOMY, IO BOHU JOTUKAIOTHCA JIUIIIE B AETKUX TOYKAX 1 MOJIEKY-
JU He 30JIMKYIOTHCA Ha BiflcTaHb, JOCTATHIO AJA IX IPUTATAHHA.
Ta kosu Kpai iX HArpiTu Tak, IO BOHU HOYHYTH IIJIABUTHUCS, TO
IX MOXKHA MIITHO 3’€IHATH.

Ha nbomy r'pyHTY€eTbCSA 3BapiOBaHHS METAJiB, a TAKOXK HMadHHSA
i CKJIeI0OBaHHA.

Or:xke, MisK MoJeKyJaMHM icHye B3aemMHe nputAraHHa. Ile
NPUTATAHHA MIOMITHO IIPOABISIETHCS JIUIIE HA BiCTaHAX, AKi
MOPiBHAHHI 3 po3MipaMu caMHUX MOJEKYJI.

Aute Toni BUHMKAE 3alUTAHHA: YOMY iCHYIOTh IPOMIiMKKY MidK
Mosekynamu? 3paBasocsa 6, MOJEKYJW TMOBUHHI MPUTATHYTUCS
OoHA 0 OnHOI i «3numHyTHCA». I[hOro He OyBae TOMy, IO MiXK
MOJIEKYJIAMY OJHOYACHO 3 IPUTATAHHAM iCHY€E I BiIIITOBXYBaH-
Ha. IIpu 30gMKeHHI MOJIeKyJI OO BifcTaHell, IOPiBHAHHUX 3
poamipoM caMUX MOJEKYJ, HOMITHiIlle IIPOABJIAETHCA IIPUTA-
TraHHs, a IPU JAJbIIOMY 30JMKeHHI MounHae OiabIlle IIPOSABI-
Tucsa BigmroBxyBaHHA. [Ilo BimmToBXyBaHHA icHYE, BUJHO 3
0araTboX SBUII, HAIPUKJIAJ, CTHUCHYTI Tijla BUIPAMJISIOTHCA
TOMY, IO NPU CTUCKAHHI MM Tak 30JMIKYEMO MOJIEKYJIU, IO
BOHU BiJINITOBXYIOTHCA OAHA Bil OFHOI. Man. 32
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3AMNMUTAHHA Ansd CAMOMNEPEBIPKU

1. Axuii pyx Has3mBaTb GpoyHiBCbkuM? Lo BiH foBOANTL?

2. Wo Take andysia? [e BoHa BiabyBaeTbcA?

3. Ak BiobyBaeTbca Andysist Npu BULLIN | HUXYIN TemnepaTypax?

4. 3a aKnx yMOB NPUTAraHHA MiXX MOfeKynamm noMiTHe?

5. Aki aBuwa ceBigyaTh Npo Te, WO MOMEKYNN He TifbKU NPUTAryIoTbCa ogHa A0
OHOI, a 1 BiALWTOBXYHOTbCA?

§ 11. OCHOBHI NONOXEHHA ATOMHO-MOJIEKYJIAPHO-
O BYEHHA NPO BYAOBY PEHOBUHU

5 paxoByioun posrasayTe B § 10, Mo:kHa chopMyIroBaTU TaKi OCHOBHI II0JIO-
JKeHHSI aTOMHO-MOJIEKYJISTPHOTO BUEHHSA IIPO OyA0BY PEUOBUHU:

1. ¥Yeci Tina ckiragaoThed i3 YaCTUHOK (MOJIEKYJI, ATOMIB).
2. YacTUHKHM BCixX TiJI 0e3lepepBHO i xaoTuuHO (0€3JIaJHO) PyXaIOThCS.
3. Misk yacTHHKaMM TiJI iCHy€ B3a€MHe HPUTATAHHS i BiIIITOBXyBaHHS.

CrocTepeskeHHs i JOCTiau MOKa3yioTh, AKi BJIaCTUBOCTI MalOTh TBEPAi Tijia, pigu-
HU ¥ rasu. 3HAHHS IPO OyI0BY PEYOBMHU MOTIOMOKYTDH IMOSCHUTHU IIi BJIACTUBOCTI.

Hanpuknan, aig, Boma i BogAHA mapa — TPU CTAHU Tiei caMoi peYOBUHU —
Bomu. OTiKe, MOJIEKYJH JIBOAY, BOAU ¥ BOASHOI Iapy He BiAPi3HAIOTHCA OxHA
Bim omuoi. TaKMM YMHOM, IIi TPU CTAaHM BiAPi3HAIOTHCA HE MOJIEKYyJIaMH, a
THM, AK MOJIEKYJIH PO3MillleHi i AK pyxaroThkcd. IK came posmirieni i Ak pyxa-
IOThCS MOJIEKYJIU rasdy, piguuu i TBepmoro Tima?

T'as MoikHA CTHCHYTH TaK, IO HOro o0’eM 3MEHIIUTLCSI B KigbKa pasis.
Or:xke, y ra3ax BificTaHi Mijk MOJIEKyJlaMM 3HAUYHO OLIBIINI 3a PO3Mipu caMuXx
MOJIEKYJ. ¥ cepeJHbOMY BificTaHi Mi)K MOJIEeKyJlaMU TasiB y JecsaTKU pasiB
OinbIri 3a posmipu moJexyJ. Ha Takmx BifcTaHAX MOJIEKYJIM HAATO CJIA0KO
IPUTATYIOThCA onHa mo omHoi. CamMe ToMy rasu He MalOTh BJACHOI (opmu it
crajyoro 06’emy. He MOKHA HAIIOBHUTU ra3oM, HAIIPUKJIA, IIOJOBUHY IIANIKHI
a00 CKJIAHKU, TOMY II0, PyXaluuCh B yCiX HAMpAMAaX i Maiike He MPHUTATYIO-
YHCh OJHA A0 OJHOI, MOJIEKYJHU Ta3y MBHUIKO 3aMOBHIOIOTH YCIO IOCY/IHUHY.

BiacTuBocTi pifvH MOACHIOIOTHCS THUM, IO HPOMIMKKU MiK IXHIMU MOJIEKY-
JaMU MaJi: MOJIEKYJM B PiAMHaX PO3TAIllOBaHi TakK MIiJbHO, IITO BiICTAaHb MiK
KOKHUMH JBOMAa MOJIEKYyJIaMU MeHINa Bif po3mipiB camoi mosaexkyau. Ha Ta-
KHUX BificTaHAX B3a€EMHe MPUTATAHHS MOJIEKYJ yiKe 3HauHe. ToMy MOJEKYJIH
pinuHN He PO3XOAATHCA HA BEJUKI Bimcrawmi i pigmHa 3a 3BMYAWHUX YMOB
30epirae cBiit 06’em. IIpore mpuTAraHHA MOJEKYJ PiIUH Ile He TaKe BeJluKe,
100 pimmua 36epirajsia cBoro ¢opmy. Ilum mosicHIOETHCS, M0 PiAWHU Habupa-
IOTh (JOPMU IMOCYAWHHU i IX JIeTKO pPo30pUB3KATHU Ta MEPEeJIUTHU B iHIITY IIOCYAUHY.

Cruckamuu pifnHy, MH Tak 30JMKYEMO i MOJIEKYJIU, 1[0 BOHU IIOYNHAIOTH
BigmroBxyBatuch. Och YoMy PiAMHY BayKKO CTHUCHYTH.

TBepxai Tina 3a 3BUUaiiHMX yMOB 306epiratoTh i 06’em, i popmy. Ile moscHio-
€ThCS TUM, IO OPUTATAHHA MiXK iX YaCTHHKaMH IIe OijabIlle, HidK y piawH.

Heaki 3 TBepAMX TijJ, HATPUKJIAJL CHI’KUHKN, MAIOTh IIPUPOJHY IIPABUWJILHY i
KpacuBy dopmy. HacTuuKu (MoJIeKyJIn abo aToMu) OiJbIIIOCTI TBEPAUX TiJl, TAKUX
AK Jim, cinb, HaTaJIiH, MeTa, PO3MIIlleHi B IeBHOMY IMOPAAKY. X0U YaCTUH-
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KU WX TiJ i mepebyBatoTh y pyci, ajle KOsKHA 3 HUX PYXa€ThCA HABKOJIO IEB-
HOI TOUKHM IIOTiOHO 40 MAATHHKIB romuHHNKIiB. YacTuHKA He MOJKe IIepeMicTu-
THCS AAJeKO Bif Iiel ToOuKu, TOMY TBepze Tijo 36epirae cBoio gopmy.

Ha manonky 33 mokasaHo po3MillleHHS YaCTUHOK OfHiel i Tiei camoi peuo-
BUHU ¥ TBEPAOMY, pigkomy i rasyBaTromy cranax. OJHUM 3 OCHOBOIIOJIOKHUKIB
YUEeHHS IIPO aTOMHO-MOJIEKYJIAPHY OyIOBY PEUYOBHMHM OyB BUAATHUUN yUYeHUI
Muxaiiaxo Jlomonocos. Och K yABJIAB BiH OymoBY rasis: « HacTUHKHU rasy CTH-
KaloThbCA 3 IHIMNMMU, CYCimHiMM, BiICKAKYIOTH OLHA Bifl OAHOI i 3HOBY CTHU-
KaloThCA 3 iHIMUMU, OJMKUYUMU, 3HOBY BiJICKAKYIOTH TaK, II0 HaMaramTbCsd
poscumaTucs Ha Bci O0KM, MOCTiMHO BiAINITOBXYIOTHCSA OAHA BiJ OOAHOI TaKUMU

JysKe JacTUMU B3a€MHUMHU yTapaMu».
3ANMUTAHHA 0O BUBYEHOIO

[I0BY PEYOBUHM.

. Ak po3milLieHi Monekynu rasis?

aAbwWN

CBOEi hopmn?
. Yomy TBepai Tina 36epiratotb cBOI hopmy 1 06’em?

»

. Yn € BigMiHHICTb MiXk MOneKkynamu nboay, BOAM 1 BOASHOI napu?

. Homy rasu 3anoBHIOIOTb YCIO MOCYAMHY, Y SKil 3HAX0O4ATbCA?
. Ynm nosicHioeTbCA AyKe mMana CTUCNMBICTb pigMH? YoMy BOHM He 36epiratoTb

1. ChopmyntoiTe OCHOBHI MONOXEHHSI aTOMHO-MOMEKYNAPHOrO BYEHHSI Mpo Oy-

§ 12. ICTOPUYHUNA XAPAKTEP ®I3UYHOIO 3HAHHA.
BHECOK YKPAIHCbKUX YYEHUX Y PO3BUTOK

| CTAHOBJIEHHA ®PISUKU

OCHOBO]‘[OJIO)RHi (disuuni Teopii 3aB:KAM OyaM B IIEHTPi yBaru BUJATHUX yue-
HUX pisHMX emox. I'penbkuit dimocod Hemoxrpit mie B V cT. 10 H. €. BUCYHYB

imero mpo Te, 110 BCi Tijla cKJIagaOThCA 3 HAWAPiOHIIINX yac-
TUHOK.

BynoBy peuoBuHUM BuBUYasM pocilicbKkuit yuenmii Muxaii-
a0 JlomoHocoB, auriificbkuit ¢isux Ixkeitmc MakcBeina
(1831-1879), aBcrpiticbkuii ¢isuxk Jlogsir Boasmman
(1844-1906) Ta iH.

TBoplemM MexaHiKM cTaB BUAATHUIN aHTJIINCBKUN YyUeHUN
Icaaxk HproTOH.

Y 380-ti poku XX cT. B YKpaiHi axkTuBisyBajucsa 1o0-
CIHiIyKeHHs B 0OararboxX raay3ax (Qisuku, 30Kpema
B XapKiBcbKOMYy (hi3MKO-TeXHiUYHOMY iHCTUTYTI (JIimep axep-

xenmc
MakcBenn
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-

JloaBir AHTOH "eoprivi OnekcaHap
bonbuymaH BanbTep Jlatnwes JlennyHcbKnin

HUX JOCHiMKeHb B YKpaini). Auton Bamsrep (1905-1965) BuBUaB NuTaHHS 3
(isuKmM miesleKTPUKiB i HamiBIPOBiIAHUKIB, (i3MKM aTOMHOIrO Anpa, TEXHIKU
BUCOKHMX HAINIPYT i TEXHIKM BaKyyMy, IPUCKOpPIOBaJbHOI TexHiKu. I'eopriit Jla-
Tumes (1907-1973) mpoBoaAUB AoCaifKeHHA B ranysi amepHoi ¢gisuxu. OQJek-
cauap Jleitmyunceskuit (1903—-1972) mocaimgxyBaB mpobjeMu aTOMHOL Ta AAepPHOL
¢disuru, amepuoi texHiku. Aragemik HAH Vxkpainu Kupuao CuHeIbHHKOB
(1901-1966) ouosrroBaB HOCJHigHI POOOTH 3 KEPOBAHUX TEPMOAIEPHUX PEaKIIiil.
CTBOpUB HayKoOBY MIKoJy (QisukiB-agepHukiB. I1i yeTBepo BueHUX 3miNICHUIN
MepIly B HaIliil KpaiHi MITy4YHy sifepHy peakiito (1932 p.).

Bunaxigauk, TBOpelb AYroBoro ejeKTposBapioBaHHA Mukxosga Benapmoc
(1842—-1905) croHCTPYIOBAaB aBTOMATU [IJis1 3BAPIOBAaHHA BYTIIBHUMU i MeTa-
JeBUMHU eJIEKTPOJaMU, aBTOMATHU IJA €JeKTPUUYHOTO PidaHHS MeTaJIiB, BUHAM-
IIIOB CIIOCI0 eJIeKTPUYHOTO IIadHHA pPO3KaApeHHAM. AKaleMiK, IpPe3umeHT
HAH Vkpainu, nupekrop IHCcTUTYyTY enekTposBapioBaHHs imeHi €.0. IlaTtona
HAH Vxkpaiau Bopuc IIaTon (1918) pasowm 3i criBpobiTHMKaMu po3poOuB Teo-
piro AyroBux aBTOMATIB i HamiBaBTOMATiB, HOBUX CIIOCO0iB €JIeKTPO3BapIOBaH-
Hs, 3aCHYBaB HAayKOBY IITKOJIy B raJiy3i eJIeKTpO3BaplOBaHHA.
npupopoxocyaigauk Boaogumup Bepuagcermii (1863—1945) BucynyB psapg Teo-
PETUYHUX IIOJOMKEHb 3 Treoximii pigkicHmMX i poa3ciTHMX ejleMeHTiB, IOIIYKiB
pamioaKTUBHUX MiHepaJiB.

Vxpaincoruii ¢isux Jes Ilyonukos (1901-1945) € ogHMM 3 OCHOBOIIO-
JOKHUKIB (isMKM HUBBKUX TEMIIEPATYP, BiAKPUB aHTU(GEPOMATHETU3M
(1935 p.). Jles Jlanmay (1908—1968) crBopuB Teopito mia- i pepomaraeTusmy.
Aépam Hodde (1880-1960) saiimaBca mpobaeMaMy MiIIHOCTI, ILIACTUYHOCTI,

Knpuno Mwukona Bopuc Bonogumup
CVHENbHUKOB beHnappoc [aToH BepHapgcbkui
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JleB JleB Abpam OnekcaHgp
LLly6HukoB Jlanpay Mo e Axiesep

eJIEKTPOIPOBimTHOCTI TBepaoro Tija. Pisuk-TeopeTuk, akagzemikx HAH Ykpai-
U Omexcanap Axiezep (1911-2000) crBopuB mKosy Gi3MKiB-TEOPETUKIB, BU-
BuaB mpobjeMu Teopii TBepaoro Tinga, amepHOl pisumKIM, JOCTIANB HOTrINHAHHS
3BYKY B TBepAMX Tijax Ta iHir aBuia ¥ mpoiecu. IBam O6peimon (1894—
1981) mpaiffoBas y ranysi isuKu KpHUCTATiB.

Bararo yxpainchbKux yueHux Oy/au 3MYIIEHi IIpaIfoBaTu 3a MeKaMu ¥ KpaiHu.
Bupatuuii yuenwmit emoxu kjaacuuHol (isukm, Qisuk i emexrporexuik Iranm Ily-
groi (1845-1918), ypomxenenp M. I'pumaitiniB TepHomiibCcbKOI 0bJacTi, mparrto-
BaB y Himeuunni, FOrocnagii, Yexii, IpoBOAUB JOCHiIKEeHHS B Tray3i MOJEKY-
aspHoi Qisuku, X-mpomenis. «Jlamma ITymios» (1881 p.) GyJia IPOTOTUIIOM PEHT-
TeHiBChKOI TPyOKU. PisUK-ANEePHUK yKpaiHCBKOro mnoxomkenHs I'puropiii Illap-
nak (1924-2010) craB mepmium Jsaypeatom HoGeniBecbKol mpemii y ramaysi disukn.

IIpodecop Oaexcanap Cmakyaa (1900—1983) Bigkpus cmoci6 IpoCBiTIeHHS
orntuku (1937 p.), 1110 COPUUYMHUIIO PEBOJIIOIiIO0 B ONITUYUHIiM, (poTorpadiuniit Ta
Kimemarorpagiuniii Texnosoriax. Jleowinm Manmeapmram (1879-1944) zaii-
MaBCs MUTAHHAMUI ONTUKHU, PagioPiduKu.

VxpaiHcbKi BueHi 3po0uyn 3HAUYHUI BHECOK Yy PO3BUTOK aBiarii i jiTako-
oynyBamusa, sokpema Irop Cikopeskuit (1889-1972) cupoexTyBaB i moOyayBaB
KiJIbKa BepTOJILOTIB, JiTakiB-6immanis. 29 rpynuaa 1911 p. Ha jgitaxky BiacHOl
KoHCcTpyKILii C-6 BiH ycraHoBUB cBiTOoBMI peroph mBuakocti — 111 Km/rof
(3 exinaskem). Ilig fioro KepiBHUIITBOM HOOYJOBaHO IIEpIli y cBiTi GaraTomo-
TOpHi JiTaku «PycbKuii Butasb», «Lunaa Mypomens» Ta in. ¥ 1911 p. imxe-
Hep-KOHCTPYKTOp Pemip Anmepc (1868—1926) cTBopuB mepiuii upukadIb
muBigbHOTO nmpusHaueHHa «KuiB» (M’saxoi xKoHcTpyKIlii). Pospobus (1924 p.)
OpUTIiHATBPHUUA TPOEKT AUPUIKAOIA KOPCTKOI KOHCTPYKILil 3i 3MiHIOBAaHUM Y

VN
IBaH IBaH "puropin OnekcaHgp
O6peimoB Myntori LLlapnak Cwmakyna
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PO3JILII 1

JleoHin Irop Ddepip Oner Mukona
MaHgenbLtam Cikopcbkui AHpaepc AHTOHOB Knbansumy

r—

HOpin Ceprini BaneHtuH Bonoanmup Mwuxawino
KoHngparttok Koponbos Mywko Yenomeri Anrens

mosboTi 06’emomM. ABiakoHCcTpyKTOpP Oser AHTOoHOB (1906—1984) cTBOPUB 1O-
Hag 60 TUHOiB TpaHCHOPTHUX JiTaKiB i maamepis.

PeBoutioniinuM BHECKOM Y PO3BUTOK KOCMOHABTUKU 0YJIO
CTBOPEHHS TOTY;KHUX PAKETOHOCiiB, 3JaTHWX BUBOAUTHU B
KOCMOC CYOYTHUKM I KopaOJi 31 CKJIaHOIO amapaTypoio Ta
gogbMu Ha 6opry. TamamoButuit BuHaximauk Mwukomaa Ku-
o6ampunu (1853—1881) po3spobuB TPOEKT JIiTAJIBLHOTO amapara
3 PaKeTHUM ABUTYHOM IJIA KOCMiUYHUX MOJbOTiB. KOHCTPYK-
Top, yuenmii-treopetur IOpiit Konapatok (Osnexcanzap I'na-
roBuu [Ilapreit) (1897—-1942) y cBoiil KHMAKIT «3aBOIOBAHHSA
MIKILIaHeTHuX IIpocTopiB» (1929 p.) po3podbuB OCHOBU MiK-
IJIAaHeTHUX KOCMIUHMX IOJILOTiB. BiH € aBTOpOM Teopii Gara-
TOCTYHiHYACTUX PAKeT, PEIelNTiB pakeTHOro majupa. Iloit
«Amnosona-9» 3 actporasramu g0 Micsals i BucagKy Ha HBO-
ro 3aificHeHo 3a «Tpacoro KoHapaTioka». AKameMiK, reHiab-
auii KoucTpykTop Cepriii Kopoasos (1907-1966) pospobus
OPOEeKTU KePOBaHUX PaKeT, PaKeT-HOCiiB, mif oro KepiBHU-
IITBOM 3aITyIIeHO MEePITUi MITYYHUHN CyITyTHUK 3eMJIi (4 »KOoB-
A 1957 p.), 3mificHeHO HEPIUH TOJIT JIOAWHU B KOCMOC
(FOpiit I'arapin, 12 kBiTHa 1961 p.), nepinuii BUXif JIOTUHT
y BigkpuTtuii Kocmiunuii mpocrip (Ousexciit Jleornos, 18 Gepes-
HA 1965 p.), mepmwmii moniT cymyTHuka Ao Micamda i goro-
rpadyBaHHsA IOr0 3BOPOTHOTO OOKY. BiH CTBOPHMB HayKOBY
IIKOJIy KOCMIUHMX JOCTiAKeHb. I1ig KepiBHUIITBOM aKaaeMi-
Ka, BUJATHOTO BUHAXITHWKA PaKETHO-KOCMIUHOI TeXHiKu




PIBHRA AK IIPUPOJHHYA HAVKA. IIIBHAHHA ITPUPOOH

Banentuna I'mymka (1908-1989) crBopeno nBuryHm, siki 0yJio BCTAHOBJIEHO Ha
pakerax-uHocisix «BocTok», «Kocmoc», «IIpoTom».

BunaxigHuk, BuAaTHUN KOHCTPYKTOP Yy Taaysi paxkeTHol TexHikm BoJsomn-
mup Yeaomeii (1914-1984) cTBOpUB HOBUI TUII PEAKTUBHOTO ABUTYHA; BiH €
aBTOPOM imei PO3KPUTTA Kpuia paketrum B moBiTpi. Ilig #toro KepiBHUIITBOM
O0ys0 cTBOpeHO pakery-Hociii «IIporom» (masa. 34), 3a HOIMOMOIOI0 SIKOi OyJI0
BUBEJIEHO B KocMoc KocMiuui Kopabui «Coros», «Mup», «IIporpec», aBTOMa-
TudHi crauIlii «Bera» nns BuBueHHs miaaHeTu BeHepa, komeru lammes. Yue-
HUN-MeXaHiK, KoHCcTPYKTOop Muxaimao durens (1911-1971) oparioBaB y raay-
3i CTBOpPEeHHSA PAKETHO-KOCMIiUHOI TeXHIKMH.

3AMNMUTAHHA 4O BUBYEHOIO

1. HasBiTb iMeHa B1AaTHMX YKPAIHCbKUX YYEHUX. YKaxXiTb 1X OCHOBHI JOCATHEHHS
B HayLji.
2. MNMigroTynTe KOPOTKi pedepaTt Npo OAHE 3 BU3HAYHMX BIAKPUTTIB Y bisni.

ﬁ% § 13. ®I3UKA B MOBYTI, TEXHILI, BAPOBHULTBI

¢ism¢a € ocHOBOIO TexHiKU. Ile cBiquuTh IIpo Te, 1110 PidHi TexHiUHI TpUCTPOL
I'PYHTYIOTHCA Ha BUKOPUCTAHHI SBUII i 3aKOHIB IPUPOAM, BiIKPUTUX i BUBUE-
HUX y (isurii. Yci mobyToBi mpumagu (man. 35), 6e3 AKMX He MOKe 00ilTHCA
cydacHa JIIOIMHA, CTBOPEHO 3aBIAKY BUBUEHHIO 0araThoxX (PisMYHUX SIBUIII.
VYcim Bimomo, 110 COHAYHE CBITJIO € IPUPOAHUM 0i0JIOTiYHO HAUIIIHHIIIIUM BU-
IOM OCBiTJIeHHS, O AKOI0 MaKCHMAaJbHO IIPHCTOCOBAHE OKO JIOAWHU. B yMmo-
BaX 3POCTAHHS I[iH HA €HEepropecypcH, a TaKo:K IIiIBUINEHHSI BUMOT IO AKOCTL
OCBiTJIEHHS Oenajii aKTyaJIbHIIIIUM CTa€e NMUTAHHS 3HMKEHHSA BUTPAT Ha eJIeK-
TPOEHEPTiI0 i migBUIeHHA e(DEKTUBHOCTI OCBiTJIIOBAJIBLHUX yCTaHOBOK. ChOTo[I-
Hi cTBOpeHO KoMnakTHi JoMiHeciieHTHI jJamnu (KJIJI — eHepros6epiraioui jiam-
nu, maJj. 36), aKi CIOKMBaIOTh eJeKTpoeHeprii mpubinsHo B 6—8 pasiB MeHIIe

Man. 36
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Bij JlaMO pO3’KapIOBaHHA IIPU Till camiil cBiT/I0Bi# Bigmaui. BoHu MaroTh 6ijib-
muii Tepmin Bukopucrtauua (y 10 pasiB Oinbinuii Biy TepMiHy BUKOPUCTaHHS
JaMIIV PO3:KapIOBaHHA 3 BOJIL(PaAMOBOIO HUTKOIO), MEHIII 3aTpaTu Ha 00CJIyTo-
BYBaHHA IMOPiBHAHO 3 JIaMIIaMU PO3’KapiOBaHHA.

VckiagHeHHA Cy4acHOTO ITPOMMCJIOBOTO BUPOOHUIITBA, 3POCTAHHS B3a€MO-
3B’S3KiB MiK OKpeMUMU IiAMPUEMCTBAMY BUMAaramTh aBToMaTu3aIlii 6ararbox
Kepyouux QyHKIii. [le MoyKkHa 3qificHUTY JUIlle 3a TOTOMOIOKI0 €JIEKTPOHHUX
aBTOMAaTM30BAaHWX CHCTEM YIIPABJIiHHS, MaTepiaJbHOI0O OCHOBOIO HAKHX €
KOMII'IOTePHI TeXHOJIOrii.

Huni KoM’ oTepu MIMPOKO 3aCTOCYBYIOTHCA B yCiX cdhepax HayKH, TeXHIKU
" BUpOOHUIITBA. BOHM BiIKpPHIM BeJNKi MOKJIMBOCTI He TiJIBKM B IIapuHi
YIPaBJiHHA BUPOOHUUYMMU IIPOIlECAMU [Jisi IOOYIOBU aBTOMAaTU30BAHUX CU-
cTeM TeXHOJIOTiuHOi cdepu, a i1 y agmiHicTpaTuBHiN ranysi. Komm’ torepu 3a-
CTOCOBYIOTH ¥ BepcTaTax 3 IPOTPAMHUM YIIPABJIiHHAM, 3a iX JOIIOMOTOIO Kepy-
IOTh TPAHCIIOPTHUMU 3aco0aMu, HAITPUKJIAL eJeKTPOomoidgaMu, JiTakaMu, KO-
pabyiaMu, 3AiHICHIOIOTH KOHTPOJIb 38 PYXOM B aepomopTax Ta Ha aepoapoMax.

CyuacHi TexHOJIOTII [alOTh 3MOTY CTBOPIOBATHU SIK MiHiaTIOPHI BUpPOOU, Tak i
BeJIMYe3Hi KOHCTPYKIii. Hanpukian, meranb, AKa JIETKO IIOMiCcTHIACA HA KYJIb-
0a6i (man. 37), IliBnenuuii mict uepes [{uinpo, nodynoBauuii y Kuesi (mas. 38).

Man. 37 Man. 38

Maiixke B ycix ramyssx MamIuHOOYIyBaHHSA
3aCTOCOBYIOTHCSA aBTOMATH30BaHI TeXHOJJIOTiUHI
nporiecu. Ha TpaHcmopri 3BUUYHUM SBUIIEM €
aBTOMATUYHI 3aJi3HMUYHI COPTYBaJIbHI CcTaHIIi.
IToisgu 6Oe3 MmallIMHiCcTa CHLOTOIHI BiKe peaJib-
HicTh. B aBiairii 6araTo pokiB BUKOPHCTOBYIOTh-
ca asromijotu. IIIWPOKO BUKOPUCTOBYIOTHCS
aBTOMATHU30BaHi pamioJiokalliiiHi i aBiaHasira-
mifiHi mpucTpoi.

YueHi-aCTPOHOMU BUKOPHUCTOBYIOTH IIOTYK-
Hi paxgioresneckonu. HaimikaBimuMu 3 HUX €
PT-70 y menTpi KocmiumOi TeleKOMyHiKaIlii
(M. €Bmaropisa, man. 39) i PT-22 8 Kpumy. Pa-
nioreneckon PT-70 — yHikagabpHuii pagio-
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TeJIECKOII, OAWH 3 HalOijabImux y cBiti. /liamerp mapabosiuHOro AsepkaJa Io-
piBaIOE 70 M. PT-22 poaramioBanuii y cenuiri Kamuesi, Ha 6epe3i YopHoro
mopsa (mag. 40). Teneckon mae amory cmocrepiratu CoHIle, 30pi, TaJaKTUKU B
CaHTUMETPOBOMY 1 MiJIiMeTpPOBOMY HiamasoHaX MOBYKUH XBUJb.

CyuacHuil mporpec KOCMOHABTHUKM, PaliOeJIEKTPOHiIKM, aTOMHOI eHepre-
TUKU, aBialii, MamuHOOYAyBAHHA TOIIO — PE3YyJbTAT JOCATHEHb Yy rajaysi Bu-
POOHUIITBA IITYYHUX MaTepiaiB: HaATBEePAUX, KaPOMIITHIX, aHTUKOPOIIHHUX
TOIO; BUKOPUCTAHHA PiAKicHMX MeTaJsiB Ta iX cmaaBiB. 3HaHHA 3aJI€KHOCTI
XiMiuHUX i (QiBMUYHUX BIACTUBOCTEH PEUOBUHU Bin il (ismuHOI CTPYKTYypU Ta€e
MOJKJIMBICTh YUEHUM IepeadavaTy MaiiOyTHI BJIACTHUBOCTI TOTO UM iHIIIOTO Ma-
Tepiany i IiJlecnpsAMOBaHO CHMHTe3yBaTH MaTepiaju i3 3aszgaJierigp 3aJaHUMU
MeXaHiYHUMM, MATHITHUMY, ONTUYHUMU Ta iHIIUMU BJIACTUBOCTIMU.

Bakko mepeoliHuTH 3HAUEHHS JOCATHEHb Y BUPOOHUIITBI HAIIiBIPOBimHU]-
KOBUX Ta IHIMNX MaTepiajiB AJid cydacHOI pamioeeKTPOHIKHU.

3AMNMUTAHHA 4O BUBYEHOI'O

1. HasBiTb (hi3anyHi ABMLLA, HA OCHOBI KX I'PYHTYETLCA Ais NOOYTOBMX Npunagis.
2. Ak noe’A3aHi Mixx coboto isnka i TexHika?
3. Wo pae dizmka ona po3BUTKY iHLWNX HAyK?

3AOAYI TA BMNPABU

Posp’sa3yemo pasom

1. BumipsiiTe TOBIMUHY apKyIlla KHIKKY, Ha SKOMY HAAPYKOBAHO I[I0 3a1a4y.

Posp’aszannsa. BumipATu TOBIMUHY OOHOTO OKPEMO B3ATOrO apKyIlla He
BJIaCThCA — IA TOBIIIMHA HaATO MaJjia. MokHa, HAIIPUKJIAL, BUMiPATH 3arajbHY
TOBHIUHY apKymIiB 3 1-i mo 100-Ty cTOpiHKM BKJIIOYHO, a MOTIiM OTPUMaHe 3Ha-
yeHHA nofisiuty Ha 50 (amke Ha KOKHOMY apKyVIIi ABi CTOpiHKH).
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2. fki npunamgu 300pakeHO Ha MAJIOH-
Ky 41? fka miHa mogiJKu MIKaJ I KOMKHOTO
npuaany? Illo mokasyooTs mpuaagn?

Posp’as3anua. Ha manouky 41, a 300pa-
JKeHo MeH3ypKy. lliHa momiJKm ImIKaau
MeH3YPKH — 25 M. Y MeH3YPKYy HAaJUTO
175 v piguau. Ha mamouky 41, 6 300pa-
JKeHO BuMiproBasmbHUN nuiainap. Ilina mo-
OIIKY MKW IWIiHApa — 5 M. ¥ BuUMipro-
BaJIbHUU IMWIiHAP HaauTo 135 M pigmun.
Ha mamiouky 41, 8 300pakeHO MEH3YPKY.
ina moxinkm mranm meH3yprm — 10 mui.
Y mensypky Haauto 90 M pigumHH.

3. Kpannsa ouii 06’emom 0,002 mm3 pos-
JIUJacs 10 MOBEPXHi BOAY TOHKUM IIIapoOM,
mwroma axoro 100 cm2. Bpaskaroum, IO TOBIWHA LIAPY AOPiBHIOE giaMeTpy
MOJIEKYJIu 0JIii, BUBHaAUTe Iieil miamerp.

Hamo: PosB’sa3aHug
V = 0,002 mm3 3 popmynu V = Sh = Sd (3a ymoBowo h = d) BU-
S =100 cm2 = 3HAYMMO:
=10 000 Mm? i-v
d-7? o
IligcTraBUBIIM 3HAYEHHSA BEJIUYNH, OTPUMAEMO:
d = 0,002 mm3 : 10 000 mm2 = 0,0000002 M.

Bionosidv: d = 0,0000002 mm.

PiBens A

1. BubepiTh 3 HaBeleHUX NPHUKJIALIB OKPEMO Tijla, a OKPEMO PEUYOBUHN:
BOJa, T'PaHIT, KpaIljs BOAHU, IOBITPS B Kamepi pyTOOJBLHOTO M’sdYa, MOJIOKO,
MOJIOKO Y IIJIAIIII, IPaHITHA IIJIHTA.

2. BayjoH njs rasoBoi IJINTH HAIOBHEHHUII IPOIIAaH-OyTAHOBOIO CYMIIIIIITIO.
TisoM M PEUOBUHOIO € I CyMirm?

3. 3 HaBeleHUX NPUKJIALIB BubOepiTh (hisuuHi aBUIAa: KUCEHb, I'PiM, TOIUH-
HUK, OETOH, BeceJiKa, KUIiHHSA BOAU, €JIeKTPUUYHA JaMIIOUKa.

4. fIki 3 HaBemeHUX ABUIL € PISUUYHUMHU ABUIAMU: CKICJIO MOJIOKO, PO30-
Jacd CKJAHA IJIAIIKA, Y Iedi 3ropijiu ApoBa, 3a/I3BeHiB I3BOHUK, 3acBiTHINCA
Ha BYJIHII eJIeKTPUYHI JixTapi, sarumia nudyanHa, Harpijaca KacTpyasa?

5. Ckinpknm cm mae 1 m? Crinbkum cm? mac 1 m2? Crinbku cm® mae 1 m3?

6. YcTaHOoBIiTH IiHY HOMiJIKYM MIKAJM JiHIAKN, AKIIO MiK pHUCKaMu, IO Bi-
noBigaroTh 3HauenHio 10 cm i 11 cMm, € Ie YOTUPU PUCKU.

7. HakpecuiTh mikaay tepMmoMeTpa is minowo moxiaku 0,25 °C.

8. 06’em ryxas 0,5 nm3. BupasiTh meil 06’eM y KyOiuHMX caHTHMeTpax i
KyOiuHMX MijgimMeTpax.

9. ki mpunagu 3o0pakeHo Ha MasioHKY 427 fka 1iHa TOINKM ITKAIN
Ko:xHoro mpuiany? Illo moxasyiors mpuaagm?
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10. Busuaure 06’em Tina (mas. 43).

11. dx BumipAaTu (HabJMIKEHO), CKiTBKHU 3ep-
HUH pucy BMmimyerbesa y miadAmi? IIlo Bam aas
IIBOTO 3HAZOOUTHCA?

12. Illo 3yMOBJ/II0O€E HEMHHYYi HETOYHOCTI MHpu
BUMIipIOBaHHI po3MipiB Tin?

13. fdAKi BeJMUYNHN MOKHA BUMIPATH abCOJIIOT-
HO TOYHO?

14. Y wmaseHbKY HPOOipKYy HAJIWATE TPOXU
BOJI, a IOTIM 00epe:XHO HAJUiiTe CTIJIBKKM caMo
CIIUPTY-AeHaTypaTy. BigmMiTbTe HUTKOIO piBeHb
cuupTy. 3aKkpuiiTe MPOOipKYy MaJbIIEM i IIPOTATOM
OnHi€l-TBOX XBUJWH B300BTyHTe TPOOIPKY TakK,
1106 piguHM 3mimmanauch. Ik 3MiHUBCA pPiBeHb CY-
Miii mopiBHAHO 3 mouaTKoBuM piBHeM? Yum 1o- Man. 43
SCHUTU 3MEHIIIeHHSA 00’ eMy?

15. Yomy apomaT pos3jauTOl B KiMHATI maxydol pedyoBUHM i3 yacoM BiguyBa-
€ThCsA B OyIOb-AKOMY MicIi KimMmuaTu?

16. Ik 3MiHIOETBCS IIOJIOKEHHS MOJIEKYJI IIPKA PO3TATYBAHHI I'yMOBOI TPyOKM?

17. Y CKISHKY 3 BOJOI0 KamHITHL Kpamaio MoJyioKa. IIpocre:xTe, IO 3 HeEr
crameTbcs. [IoscHITH cmmocTepesKyBaHe SBUIITE.

18. Yomy cisb po3UMHSETHCA Y BOJI IIBUAINE 34 BUIOI TeMIepaTypu?

19. BispMiTh IIIMAaTOYOK CBUHIIO, PO3PisKTe HOro rocTpUM HOMKEM Ha JBi uac-
TUHY i B Micii po3pisy cTyaiTe. YoMy BOHU He BifllamaioTh OfHA Bix OgHOI?

20. BispMiTh [Ba IMIMaTOUYKM CKJIia, AoOpe obdMmwuiiTe ix i BucymriTh. IIputy-
JIITH IMiJIBHO OgWH A0 oxHOro. Jlerko um Baxkko ix posd’emmaru? Te came mpo-
pobiTh 3 MOKpuM cKJoM. IloscHITE Hacaigku mocaimy.

5
¥
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PiBenr b

21. ITpo aki ¢pisuuHi BeIUUYNHU HaeThCcAd B TAKUX MPUKJIagax: MIAINIKA MicT-
kicto 0,5 1; cmigomerp nmokasye 80 KM/Toz; XBOpoMy IIIpUIIOM Beeau 1 cm3
JikiB; cmoprcemen mmpobir 100 m 3a 10 c; m106 oBOUYi He BTPATHJIM BiTaMiHiB, iX
crepuiisyors mpu 90 °C?
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22, AxuMU OOIWMHUIAMU JOBKUHN HAW3PYyUHillle BU3HAUYATH TaKi posmipu:
IOBXKUHY apKyllla KHUMKKU, BUCOTY ABEpEeli, TOBIIUHY IPOTY, diaMeTp Tpyou,
IOBXKUHY TeJsierpaHOTO IPOTY Mi’K JBOMA HaCEJeHUMU ITyHKTaMU, TOBITUHY
BoJsiocuuu? Yomy?

23. 3polbiTh cxeMaTUUYHUNA MAJIIOHOK YacTHUHH Hudepdsaara, I[iHa MOTIIKHU
sAKOTO — 5 C.

24. Ha many6i cygHa € OpAMOKYTHUII MaWgaHuymiK poamipamm 10x15 wm.
CKiJIbKY KOHTENHEePiB MOKe BMiCTUTHUCA Ha MaWTaHUUKY, AKIIO0 KOHTEHED —
e «KyOUK», TJOBKMHA pedpa AKoro 2 m?

25. ¥ Bac € KOopoOKa KaHIEeJAPChbKUX CKPIiIoK. SIK 3a JOIIOMOT0I0 MEH3YPKU
BUMIpATH 00’eM OnHi€l cKpimKu?

26. Ha moposi mosmaueno gucraumiio 100 m. Ak Haiimpocriine BigmipsTu
nucraniio 500 M, Begyuu TOPOroio BeJiocuiien?

27. Auriifickka Mipa [IOBXKMHU QYT Yy [AaBHUHY BuU3HauvajgacAd Tak:
12 mKeHTJAbMEHIB CeJUINa CTaBUJIM CTYIIHI BIPUTYJ OOHY OO OAHOI, BUMipIo-
BaJIM BiZCTAHb BiJl «IEPIIIOTO HOCKA» OO «OCTAHHBOI IM’ATKM» i I[I0 BiAcTaHBb
minuau Ha 12. Buxomuiao 6ausbko 30 cm. Hasimmo 6yso samydaTu OJis BU3HA-
YeHHSA ONUHUIIL MOBMKHUHU CTiIBKOX Jiomeii? Yum momisbHO OyJjo 3mificHIOBATH
BUMipoOBaHHsA 3 TouHicTioO 1o 0,001 dgyra?

28. 3 HaBeeHUX MIPUKJIALIB BUOEPITH Ti, y AKUX OIMMCAHO CITiJIbHI BJIACTUBOC-
Ti: rymMa ImoraHuWi MPOBiJHUK cTpyMy; Bucora croBia 10 m; Bucora Bikua 160 cwm;
OPOTHU OJIS eJIeKTPUYHOI MepesKi BUTOTOBJISIOTh 3 Mifi; CTijT BUIIUII 3a CTijIellb;
eJIeKTPUYHI APOTHU i30Jb0BaHi rymor0. HasBiTh IIi BJIacTUBOCTI.

29. IToscHiITE pe3yabTaTHU JOCIiAy 3a MaJioHKOM 44.

30. Ko pisko Imm1asoM OOJOHEIO 3pOOUTU PYyX 3BEPXy BHU3, TO MU MalKe
He BiuyBaeMoO omopy MmOBiTpA. SIKIIMO mpW TaKOMy PyCi MM TOPKHEMOCS IIO-
BepXHi BoaM, TO BiguyeMmo 0inb, AK Big ymapy IIo IMOBepXHi TBepmoro Tiga. K
HOSCHUTH ITe sABUIlle?

31. ¥V micnax, ge HemMae MPUPOAHOTO rasdy, IJid ra30BUX ILJIUT 3aCTOCOBYIOTH
0asloHUW, HANOBHEHi HpomaH-OyTaHOBOIO cywimmmmio. [{o 1miel cywmimii gomaroThb
He3HauHy KiJbKicThb myske apomaTHOi peuoBuHu (omopanta). IlosicHiTE, yomy
I peYOBUHA CUTHAJII3y€e PO BUTIKAHHSA T'a3y BHACJIJOK HECIIPaBHOCTi ra3oBol
YCTaHOBKH.

32. VY mposopy mocyauHy 3 BOAOI0 BUJIWJIM HEIPO30py piary dapby. Homy
uepes MesAKUI yac Boja crae 3abapBJIeHOI0, ajie ITPO30POI0?

33. Yu 30imbIiryeThess 06°eM KOXKHOI MOJIEKYJIM TBEepPIOTO Tija IIpu Horo Ha-
rpiBanHi? fIK 3MiHIOETBCA TpPU IIBOMY BiJICTAaHb MijK YaCTMHKAMMU, 3 SKUX
CKJIQHAETHCS I1e Tiio?

T i
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34. YoMy mesAKi TKAHUHU JUHSIOTH, AKIIO IIOKJACTH iX y BOOy?

35. Uu moskHaA cKasaTu, o 00’eM, SKUH 3aiiMae IeBHUII ras, MTOPiBHIOE
cyMi 00’eMiB IIOTO OKpPEMUX MOJEKYJ?

36. Ha 1m0 KOKHOI 3 BOX CKJIAHOK MOKJAMITEH II0 KPUCTAJIUKY MapraHIleBo-
KHCJIOTO KaJjito (MOKHA IIIMAaTOYOK XiMiUHOTO OJIiBIA), B ONHY CKJIAHKY HaJIUH-
Te XOJIOGHOI BOIM, a B Apyry — rapsuoi. HakpuiiTe CKIAHKYN TKaHUHOIO. Yepes
KOJKHI ITiBrogmHu mmosHauvaiiTe piBeHb 3abapsienoi Bogu. [loscHiTh ABuire.

MEPEBIPTE CBOI 3HAHHS

KouTpoapHi 3anurtanusa

. Ynm BigpisHAOTLCA AOoCHig | HAYKOBUIM €KCNEPUMEHT Bif, COCTEPEXEHHS?

. HasBiTb, ski ¢hisnuHi npouecn moxHa cnocrtepirati B nobyTi. HaBeaiTb npuknagm oi-
3UYHUX ABULL Y NPUPOAi.

. Fke 3Ha4YeHHs B XMTTERIANBHOCTI NIOANHM MatoTb BUMIpIOBaHHA?

. 3 dkoto meToto Byno npunHaTo MidkHapogHy cucTeMy oanHULb Pi3UYHUX BEMNYNH?

. Ha3BiTb OCHOBHI eTanu po3BMTKY BYEHHS NPO Oy40BY PEYOBUHW.

. Aki meTOAM BMMIpIOBaHHSI pO3MipiB MOMEKYN BX 3HaeTe?

. £AKi OCHOBHi MONOXEHHS1 aTOMHO-MOMEKYNAPHOT OyaoBM pevyoBUHN? Aki gocnign ix nig-
TBEPOAXYIOTb?

. Y BOAi pivOK, 03ep Ta iHLIMX BOAOWM 3aBXAM € MOMNEKYNM rasis 3i cknagy nositps. YHa-
CNigoK sIKOro sBMLLA Lii MOMNEKYNX NOTpannsioTb y Boagy? YoMy BOHV NPOHMKaOTb A0
OHa Bogoim? OnuLiTb, SIK 3MILLYETLCA MPU LbOMY MOBITPS 3 BOAOHO.

9. Yomy ABa cyxux apKyLli nanepy He 3nunarTbCs, SKLWO IX MPUKIacTu OAMH 4O OAHOrO,

a 3MOY€eHi BOAOK — 3nNnnarTbCa? Yun 3nunHyTbCA ABa apKyLli nanepy, SKWo oauH 3

HUX 3MOYMTU BOOOMO, @ ApYrui — oniet?

1
2

NOoO Ok~ W

o

IITo s 3HarO i BMir0 poduTH

5 BMit0o BU3Ha4YaTH LiHy NOAINKKY WWKanu npunaay i 3HimaTty nokasu 3 Hboro.

Man. 45 Man. 46

1. Aki npunagn 306paxeHo Ha MantoHkax 45, 467 Aka uiHa noginky Wwkanu npunagis?
LLlo nokasytoTb npunagm?

$1 Bmiro BumiproBaTu JiHiNiHI po3mipu i 00’emu Tiu.

2. 3a 4ONOMOro MifiMETPOBOI MiHINKM BU3HAYTE TOBLUMHY apKyLua nigpyvHuka 3 ismku.

3. 3a ponomoroto ctonosoi (15 mn), geceptHoi (12,5 mn), YanHoi (6 M) NOXokK i BoAW
nporpagyonTe MapkepoMm CKIsIHKY, LLo6 MaTu JOMALUHIO MEH3YPKY.
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4. Bigkpunte KpaH Tak, Wob 3 Hboro neaee kanana Boga. lMoniviTb, CKiNbKKM Kpanenb
BOOWM MICTUTb YalHa Nnoxka. BuaHaute Takum cnocobom o6’eM ofHI€l kpannuHu Ta BTpaTy
BOAM 3a o6y, KOnu Tak BigKPUTO KpaH.

A 3Hato, 5K BigbyBalThcA isMyHi aBULa.
5. MosicHiTb pesynbratn gocnigy, 306paxeHoro Ha MantoHKy 47.

A 3Hao hi3nYHi 3aKOHU, AKMMU NOSICHIOTLCA ANBOBWXHI 3A4iIOHOCTI NnpeacTaBHU-
KiB TBapUHHOIO CBITY.
6. YoMy rekoH nerko TpMMaeTbCst Ha BepTUKanbHOMY ckri (Man. 48)7?

51 BMito BUKOHYyBaTu gocniaw.

7. MNpoBegitTb oanH 3 gocnigis. locTasTe Kinbka 3annTaHb 40 LbOro AoCnigy i 3anpono-
HyMTe CBOIM TOBapuLiaM AaTh Ha HUX BiANOBIAI Nig Yac AEMOHCTPYBaHHS gocniay.

8. 3MiHiTb hopmy rymMku Tak, Wob BigcTaHb MiX il MOnekynamu B ogHOMY Micui 36inbLum-
nacs, a B iHLLOMY 3MeHLUMacs.

9. Matoun napdymMu, roaNHHKUK i3 CEKYHOHOK CTPINIKO, MiHiNKy, BU3HAYTe, Ha sKY Big-
CTaHb MOLUMPUTLCHA apomar napgymis y BaLLiil KiMHaATI 3a OfIHY CeKyHAy.

10. HanunTte B CknsHKy rapsyoi Bogw, 4odanTe coni Ta po3milante. HakpunTe ii 6rroguem.
Yepes 1-2 xB Ha bnitoaui 3'BNATLCA KpannuHu Boaun. Yomy Ha bnrogui Hemae KpucTanumkis coni?

£ 3Halo, IK BU3Ha4aTy po3Mipu aTOMIB i MONEKy’.

11. Kpannsa cteapuHOBOi KUCMOTU PO3TIKAETLCA MO MOBEPXHi BOOW, YTBOPHOOYMN OyxKe
TOHKY MMiBKY TOBLMHOW 6nm3bko 0,000002 mM. TOHKiWMX MMiBOK CTEapWHOBOI KMUCIOTU
ofepKatu He BOAETbCS. AK MOXHa NOACHUTY Len akT? AkuiA, Ha Bally AYMKY, pO3Mip MO-
neKynu CTeapuHOBOT KUCNOTK?

12. lmaTtoyok napadpiHy o6’eMom 1 MM3 KuHYNM B rapsdy Bogy. MapadiH po3nnasuscs i
PO3TiKCS MO MOBEpPXHi BOAW, YyTBOPUBLLM TOHKY MNiBKY nnolueto 1 M2, BusHaute giameTp Mone-
Kynu napadiHy, npunyckaryu, Lo TOBLUUHA MAIBKU JOPIBHIOE AiaMeTpy MOSeKynu napagiHy.
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TECTOBI 3ABOAHHA

BapianT 1

1. Lo HanexuTb A0 NOHATTA «di3NYHe Tino»?
A ryma, onisi, aBTomM0binb, CTin, pyyka
B ryma, aBTomo06inb, CTin, py4yka
B aBTOMOOinb, CTiN, pyyka, LUBsx
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2. ki 3 HaBegeHUX cniB 03Ha4alTb (hisnyHe aBuLLe?

A canBo bnuckaeku, XypTOBMHA, MOBiHb, FYPKIT rpoMy
B xypToBuHa, LLEeNecT NUCTS, CBITIHHA eNeKTPUYHOT NamMmnoYKy, refnikontep
B cBiTaHOK, moxonogaHHs, nuctonag, NMCTok 6epesun, NoniT rycemn

3. Aki ogmHuui goBxuHM, macu, nnowi, o6’emy B CI?
A M, kr, c, am3, m3
B wm, kr, rog, m2, m3
B m, kr, M2, m3

4. o6 Bn3HaumMTK o6’em Tina marnoi Macu (KHOMKK, LBsixa), MOTPibHO...

A 3aHypuTK iX N0 OAHOMY B MEH3YPKY; BU3HAYNTK 06’€M

B 3aHypuTyK iX gkHanbinblie B MEH3YPKY; BU3HAYNTK iX O6’€M i NOAINMTN Ha iXHIO Kifb-
KiCTb

B BM3HaunTK 06’eM OOQHOrO NPeAMETA i MOMHOXUTM Ha iX KiNbKiCTb

5. Bwu 3HaeTe, LLO BCi peYOBUHM CKIMaAaTbCs 3 HAMAPIOHILLMX YaCTMHOK — aTOMIB. I"pyHTyro-
YNCb Ha LIbOMY, MOSICHITb, YOMY MarieHbka Kpanns apbu MoXxe 3MIHUTK KOMip BENUKOI Kifb-
KOCTi BOOMW.

A po3mipu aTomiB hapbu HaaTo mani, ix ayxxe 6arato B manomy o6’emi, i BOHW, noLumpto-
roumnch y Bogi, 3acdapboBytoTh il

B npu 36inbLweHHi 06’emy Tina aTomm po3xogAaTbCs Mo PiguHi

B BigcTaHi Mix YacTuHkamu 36inbLUyOTLCS 3 NiABULLIEHHSAM TeMnepaTypu

6. Y npobipky cnoyaTtky Hanunu Boawu, a notiMm goganu napdymis. Konv nepemiwanu sogy
3 napgymamu, o6’em cymilli ameHwmBca. Yomy?

A monekynu napymis CTUCHYNM MOMNEKYNU BOAU

B monekynu napdymiB NPOHMKAM MidK MONEKYNM BOAM

B ue Hemoxnneo

7. Tlpwn HarpiBaHHI Y1 OXONOOXKEHHI Tifla 3MiHIOOTb CBi 00’eM (OCNIA 3 KyNbKOK i KinbLEeM,
TepMOMETP). I3 LbOro MoXkHa 3pobUTK Taki BUCHOBKU:
A npu HarpiBaHHi Tina noro YaCTUHKM BiAX0AATb O4HA Bif O4HOI, Yepes Le 36inbLlyeTbCs
ob’em Tina
B npn oxonomkeHHi Tina 4acTMHKM HabnuxatTbCs OgHa 4O OOHOI, Yepes Le 3MeHLUy-
€Tbcs 06’em Tina
B npomixkku Mixk YaCTUHKaMU, 3 IKMX CKINagaeTbCA Tino, 3MiHIOKTbLCA 3i 3MiHOK TemMnepa-
Typv AaHoro Tina

8. PosTawyiite pevyoBuHM (Migb, BYIMEKUCAMIA ra3, Boga) B NOPsAKY HAPOCTaHHSA B HUX OW-
doyaii, AKLLO YMOBW J0Cridy OAHaKOBI.

A Byrnekucnui ras, Boga, Migb

B Boga, Byrnekucnuii ras, migb

B migb, Boga, Byrnekucnumi ras

9. Yowmy Tinbkn Npo pianHy MOXHa cKka3aTu «JINeTbCsa»?
A MK Monekynamm BiACyTHi 3B’A3KM
B Monekynun po3TalloBaHi NOBEPXHEBO OAHA Haj, OAHOM0
B B3aemogia Mixx Monekynamu cTirika, nepebyBatoTe ogHa 6ins ogHOI, NPUTAraHHSA MiXK
MorieKkynamm 34iNCHIoTh TiNbKM HANBNMXYi cyciam
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10. Y ki 3 pe4oBUH cuna B3aeMOgil Mk Mornekynamu Ginbwa?
A Kncenb B migb B Boga

11. YoMy HeMOXnMBO 3pobuTn 06’eM PeHOBUHM AK 3aBFOAHO Manum HaBiTb NMpPU BENTMKOMY
CTUCKYBAHHI 1i?

A Mani NpoMiXKKM Midk Monekynamm

B Monekynu mano cTuckaTbCst

B Ha 6nu3bkux BigCTaHAX MOMEKYNN BifLLUTOBXYOTHCS

12. a3 MiCcTUTbCS B 3aKpuTin nocyauHi o6’emom 2 n. [o uiei nocyanHn npuegHanu gpyry
nocyauHy o6’emom 4 n. Akun o6’em 3arime ras?

A2n B4n B6n

Bapiant 2

1. LLlo HanexuTb 40 NOHATTA «pevoBUHA» ?
A Kynbku, Mifb, 3arni3o, 4epeBO, MEH3YPKN
B 3emns, pocnuHa, TBapuHa, 3aBog, BiTep
B rnuHa, Boga, Migb, KMceHb, Kperaa

2. Bubepitb 3 nogaHoro nepeniky isanyHi aBumLLa, pe4oBuHM, isnyHi Tina.

A HarpiBaeTbCcs BOAa, iae Aow, MalmHa, cBituTb CoHue
B 6eH3uH, nia, Boga, CBMHELb, rac, ornis
B kHWxKa, BikHO, niTak, TENMOBO3, Kyfbka, MeH3ypKa

3. Axi ocHOBHI ognHWLi i3n4HNX Benn4dnH y CI?

A meTp, cekyHAa, Kinorpam, Morb, amnep, kKaHgena
B meTp, cekyHaa, minirpam, Monb, amnep, KaHgena
B monb, amnep, kaHgena, roguHa, MeTp, Kifiorpam

4. O6’em kyxns 0,5 n. Bupasitb Len 06’eM y KyBiuHNX geuumeTpax, KyBidHMX caHTUMeTpax,
KyBi4HMX MinimeTpax.

A 0,5; 50; 500 000 B 0,5; 500; 500 000 B 0,5; 500; 50 000

5. HagyTtuii M'sd abo gntady KynbKy MOXHa CTUCHYTU. [po wo ue ceigunTb?

A aTomMK i MoneKkynu MoXHa CTUCHYTU, BOHW CTalOTb MEHLUMMM
B 3meHLwyeTbcA 06’eM rasy 3a paxyHOK 3nMTTS aToMiB
B Mk aTomamu i Monekynamm € NpoMiKkW, y pesynstaTti CTUCKaHHS BOHU 3MEHLLYIOTLCS

6. Y fAKOi 3 peqoBMH — BOAM YK Napu — 0QHAKOBOro 06’eMy BigHOLLEHHS 06’eMy pe4OBMHUN A0
cymy 06’emiB okpemux monekyn binbLue?

A opHakoBe B 060X
B y Boan
B y napv Bogu

7. Yci pe4oBUHM CKNadarTbCA 3 aTOMIB | MONeKyr, siKi...

A GesnocepegHbo nepebyBaloTb y 6e3nagHOMy, XaoTUYHOMY PyCi, WO MiATBEPOXYE
ofHe 3 i3NYHNX ABULL — ANdY3ito

B matoTb Mixk COBOH MPOMIKKM

B npuTtsarytotbcst abo BigLITOBXYOTLCS
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8.

CepenHs WBMAKICTb MOSIeKyI rasy 3a KiMHaTHOI TemMnepaTtypu AOPIBHIOE COTHI MeTpiB 3a

cekyHay. Yomy x Toai apomat napgymiB NOLUMPIOETLCS 3HAYHO MOBINbHiLLE?

10.

1.

12.

A MK Monekynamu rasy Masi NpoMiKK/
B po3mipy Mmonekyn napdymis GinbLui 3@ pO3Mipy Morekyn rasy
B monekynu napdymiB BeCb Yac CTMKalOTbCS 3 MOMeKyrnamu rasy

Ak 3MiHIOKOTBCA PO3MipY MOMEKYN NPU NEpPexodi PeYOBVHN 3 TBEPAOro CTaHy B radyBaTuin?

A 36inbLyoTbCs
B 3anvwatoTtbeca ctanumu
B 3meHwyloTbCS

YoMy po3GuTe ckro He 3nunaeTbCs Mpy CTUCKaHHI, a Borora rmvHa 3nunaeTses?

A ckno TBepgaille, HixX rmmHa

B cKIo MeHLLE CTUCKAETLCS, HiX MMnHa

B monekynu ckna He HabnwxatoTbCa 4O BiACTaHI, Ha KN NPOSIBNAETLCS MPUTAraHHS
MOreKyn

Mpw 36iNbLUEHHI BiACTaHI MK MOfIEKyriamMun BOHMW. ..

A He BNNMBaloTb Ha NpoLieC po3TallyBaHHS
B 4nHATbL onip po3TaryBaHHo
B cnpusitoTb po3TsiryBaHHi0 (BifLLTOBXYHOTHCS)

o6 36inbwmnT MiLHICTb CTaneBux AeTanew, ix noBepxHto 36aradytoTe xpomom. Llen

npoLec Ha3nBakTb XPOMYBaHHSM. [pyn xpoMyBaHHiI getani BmiwytoTbs Ha 10—15 rog y no-
POLLIOK XpPOMY i HarpiBatoTb y cneuianbHux nedax go 1000 °C. Ake ocHoBHe hisnyHe siBULLE
npu LboMy BiAbyBaeTbCA?

A HarpiBaHHS
b andysia
B xpomyBaHHS
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(/Dosgm % )
MEXAHIHHHH PYX

e Tino Bigniky e Cucrema Bigniky e MatepianbHa Touka e TpaekTopis e LLnsx
o [MepeMmieHHs o PiBHOMIpHUI NPAMORIHIAHWI pyX e LLIBUAKICTE PIBHOMIPHOMO
NPAMOIIHINHOIO pyxy e HepiBHOMIpHUI NpPAMONiHIHWI pyX ¢ CepeaHs WBUA-

KiCTb HEPIBHOMIPHOIO pyxy e PiBHOMIpHUI pyX MaTepianbHOI TOYKM MO KOy

o [epion ob6epTaHHs o LLIBMAKICTE MaTepianbHOI TOYKK Nig Yac pyxy No Kony

o KonuearnbHuin pyx ¢ AMNiTyaa konveaHb e [epio konveBaHb ¢ MasTHMKN

§ 14. MEXAHIYHUN PYX. BIQHOCHICTb PYXY

O,Z[HI/IM 3 HaWnpocTimux GisMYHUX ABUI € MeXaHiuHUMN pyx Tija. Mu Gauu-
MO, IIIO TiJia, IKi HAC OTOUYIOTh, PyXalThcs ab0 ImepedyBaloTh y CIIoKoi. Pyxa-
IOThCS JIIOAU, JITAlOTh OTAXU # JiTaku, IIaBaioTh pubdbu Toiro. HepyxomMumu
€ mepeBa, OyAWHKM, CTOBIIH JiHi#l eJeKTponepenad. SIK Mu BU3HAYAEMO, pyXa-
€ThCA TiJIO UM Hi, 0COGJMBO KOJM BOHO 3HAXOIUTLCA OAJIEKO Bim Hac i mwu,
HaIPUKJIAL, He YYEMO POOOUOTO IITyMy ABUT'YHA aBTOMOOiJIA Ta He 6aUnMO, UK
obepTamThecA Horo KoJjeca?

Cnocrepesxenns 1. IIpocTekuMo 3a IIOJIOMKEHHAM aBTOMOOiIsA Ha I0Opo3i
BiJHOCHO SKOT0OCh HEPYXOMOTO IIpeaAMeTa, HalIPUKJIAL AepeBa Ha y30iuui. Ao
BificTaHb Bif aBTOMOOLJISA 0 IIpeaMeTa i3 4acoM 3MiHIOETHCS, TO POOMMO BUCHOBOK,
IIT0 aBTOMODLIIb PyXa€eThes. IKINO 3MiH y MOJOMKEeHHI aBTOMOOLIS BiTHOCHO AepeBa
HeMae, TO KaKeMo, III0 aBTOMOOiJIb He PYXa€EThCs, TOOTO mepedyBae y CIIOKOi.

Tak caMO BU3HAUAEMO, PYXa€ThCA UM IIepedyBa€ y CIIOKOI I0is[, mapoILiaB
a6o O0yIb-AKe Tijo.



MEXAHIYHHH PYX

3MiHy IOJIOKEHHS Tijla i3 YacoM BiTHOCHO iHIIMX TiJl HA3UBAIOTh MeXAHIY-
HUM DYXOM.

ITpuknagamMu MexaHIUHOTO PYyXy € PyX mIaHeT HaBKoJyio CoHIlsg, xXMap y
HeOi, BOOM B piuKax Ta oKeaHaX, Pi3HMX YACTHUH MAaIIIMH i BepcTaTis, JIOIEH,
TBapWH, IIOJIT IITaxis.

YpaxoByouu Te, II0 MeXaHiUHUIN PyX € 3MiHOIO IIOJIOJKEHHSA Tija i3 uacom
BiIHOCHO iHINIWX TiJI, MOXKeMO CKasaTu, III0 YOBEH, HAIIPUKJIAM, PYXaETbCS
BigHOCHO Gepera piuxku abo os3epa, aBTOMOOiJIbL — BiIHOCHO ZOPOTH, JIOAWHA —
BimHOCHO ZepeB a00 OyIMHKIB, pisensb TOKApPHOTO BepcTaTa — BiITHOCHO OCHOBU
BepcTaTra, I0i3J MeTPOo — BigZHOCHO miaaTdopMu, KOCMiuHMI Kopabeiab — Bif-
HOCHO 3eMJi abo iHIIKX MJIaHer.

Croocrepe:xenHs 2. YsaBimo macaskupa, Axkuii ige y Baroui moisga. Ilo moxx-
Ha CKasaTH IPO MeXaHiuHWMi craH macaxkupa? Moro cycig mo Barony craixe,
10 TOW HEPYXOMUIi, TOMY IO CUAWTH Ha MiCIli, a MOJOPOIKHil, MOB3 SKOTO
PyXaeThcs II0i3M, 3alleBHUTH, IIO MacakKUpP PYXaeThCs MOB3 HBOro. I cmpanmi,
KOJKEeH 3 HUX MAa€ Pallilo: CyCiJ 0 BaroHy pO3TJIAAac IMOJOKeHHA Imacakupa Bij-
HOCHO IIpeIMETiB y BaroHi, a MOJOPOXKHIN — BiZHOCHO 3aJIIBHMYHOIO IIOJIOTHA,
BimHOoCcHO 3emJi abo BigHOCHO cebe.

¥V 3B’sIBKY 3 TUM, 1110 O0HMIBa CIIOCTepiravi posrysamaiu MOJIOKeHHS Iacaku-
Pa BiZHOCHO PiBHMX MPEIMETIB, BOHU W MiHIIIM Pi3HUX BUCHOBKIB.

Cnocrepe:xkennsa 3. [lacakup cuAuUTh y BaroHi, ABepi AKOro 3aunHeHi, a
CKJIO V¥ BiKHiI Hemposope. Yu 3MorKe BiH cKasaTu, y AKOMY CTaHi mepeOyBae
Barou? SfIKimo BaroH Oy[e MOBiLJIBLHO pyXxaTucs 0e3 IIOIITOBXiB, IIOBOPOTIB i I'yp-
KOTYy, TO HEMOYKJINBO BUBHAUUTHU, PYXAEThCs BaroH uu Hi. Tpeba mimititm mo
BiKHA 1 MOAMBUTHCSA, UM 3MIHIOETHCS i3 YACOM MOJOKEHHS BaroHa BiJJHOCHO
OymiBesb abo iHINIMX HEPYXOMUX IIPEAMETIiB y3I0ByK 3aJi3HUYHOrO IIOJOTHA.
TinpKy micasa IILOTO MOKHA CKal3aTH, PYXAE€ThCA BaroH YM CTOITHL Ha MicIi.
Bakko 3’scyBaTu, unm pyXaeThCs IapPOILIaB, AKIIO BiH PyXaeThCsd Y CIOKiHHINA
BOJi Ii mepeOyBae B TyMawi.

Cnocrepe:xenHs 4. Bu cugure B macakUpCcbKOMY BaroHi MHig yac 3yIHHKH.
Ilopsan croiTh cycimwHiii moisn, AKWII 3aKpUBa€ BiJ Bac CTaHIIHI cmopynu.
Koau pamnrom BikHA CcyciZHBOrO II0i3a MOYHYTH «IIPOILJIMBATH» IIOB3 Bac, y
IepIry MUTH 3Ma€ThCA, IO Ile PYIIUB Ball BaroH. TinbKu i3 wacoM, KOJU IIO-
GaunTe, IO BOK3aJ CTOITh Ha MiCI[i, YCBiIOMJIIOETE CBOIO IIOMUJKY, POOUTE
BUCHOBOK, III0 PYXAa€ThCA CYCiAHIN ITOi3I.

IIa momMunka mpupogHa, IPpUYMHA i1 TOJATAE Y BiTHOCHOCTI PyXy i CIIOKOIO:
BimHOCHO 3eMJIi Balll BAaroH ImepedyBa€ y CIOKOI, CYCigHiN 1moisg — pyxaeThbed,
SAKIIO BBa’sKaTH, IO BiH mepebyBa€e y CIIOKOI, TO Yepe3 3MiHy BiIHOCHOTO TIOJIO-
JKeHHS 3JIa€THCS, 1110 PYIIIUB BaIll BaroH.

Pyx Tin 3aB:xkau BimHOCHMI. Yci Tisa mpupoagu mepeOyBaroTh y pyci, Tomy
Oyab-aKMi pyX a0o0 CIOKili € BiTHOCHMMH, TOOTO CTaH Tijla 3aJI€KUTH Bif
TOr0, BiTHOCHO AKOIO TijIa I[eii CTAH PO3TIALAIOTH.

3AMNMUTAHHA O BUBYEHOIO

1. Lo Ha3mBaloTb MEXaHIYHUM pyXoM?
2. HaBepfiTb npvknagm MexaHiuyHux pyxis.
3. Akwnii pyx Ha3uBalTb BiAHOCHNM?
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§ 15. TINO BIAJIIKY. CACTEMA BIAJIIKY.
MATEPIAJIbHA TOYKA

00 BM3HAUUTH, PYXAETHbCA TiJO0 UM Hi, MM IIOBUHHI BKasaTH, BiJHOCHO
AKOIO TiJIa PO3TJISAZAEMO PYX.

Tino, BiTHOCHO SIKOTO PO3riIANaIOTh PyX, HA3UBAIOTh MiNOM GiONIKY.

Tina Bigmiky obuparoTsk moBinbHO. Ilig yac BUBUEHHS PisHMX PyXiB 3a Tijgo
BiIIIKY mpuiiMaTuMeMoO 3eMJII0, IIapoIlias, Oy AMHOK, I0i3a abo Oyab-sdKe iHIe
Tijlo, HepyxoMe BigHocHO 3eMJi, HaOpUKJIaL CTiJa (ismuHOoro KabiHeTy, Ha
AKOMY BUKOHYBAaTUMEMO JOCJiTU.

Or:xe, 11100 TOBOPUTHU IIPO T€, PYXAETHCS TiJIO UM IepedyBae y CTaHi CIIOKOIO,
HOTPiOHO CIIOUATKY BUOpPATH TiJjIo BiAIiKy, a moTiM mepecBiguuTucs, un 3MiHIO-
€ThCA BiJHOCHO HBOTO MOJOMKEHHS AOCJiAKYyBaHOTO Tija.

BaactuBocTi MexaHiuHOTO PyXy, 30KpeMa BilHOCHICTbL PyXy i CIOKOO, BU-
BUaB 3HAMEHUTHUH itanificbKkuii yuenuit I'aminmeo Iamineii.

1106 BuMBHAUUTH MOJIOMKEHHS TijJla BiHOCHO Tijia BiJIiKy, KOPUCTYIOTHCS
CHCTEMOI0 KOOPAMHAT. 3a IOYAaTOK CUCTEMHU KOOPAUHAT 6€PYTh AOBiJIbHY TOUKY
TiJla BimJiKy, a oci cucTeMHu BBasKalOTh HEPYXOMHMHU BiZHOCHO HBOTO. IloJio-
JKeHHS KOKHOI TOUKHU, HAIIPUKJIA/I, Ha IJIOIIMHI MOKHA 3aJaTh JBOMA KOOPIU-
HaTaMu, a Ha OpAMii — oxHieo (man. 49).

SKI10 TouKa pyxaeTbcsA BiJHOCHO Tija BimJIiKy, TO IMOTPiOHO 3HATH, J€ BOHA
nepedbyBae i Koau BoHaA TaM epedysae. OTike, OJs IIOBHOI iH(popMaIllii mpo pyx
Tijta Tpeba BMiTH BuMiploBaTu uac. Hac BUMIipIOOTH, HAIIPUKJAL, TOSUHHN-
KOM, CeKYHIOMipOM.

Tino BimiKy, 3 AKMM IOB’sI3aHA cCHUCTEMa KOOPAMHAT, i TOMUHHUK IJISI BU-
MipIOBAHHS 4Yacy YyTBOPIOIOTHh CHCTEMY BiIJIiKy.

A AKy poJb BimirpamoTs po3Mipu Tija mim uac ommcy #oro pyxy? ¥V meAKux
BUIMAAKax 0e3 yTOUHEHHs PO3MipiB Tijia Ta Oro YacTuWH O0OiNTHUCS HEMOMKJINBO.
Hanpukiaazn, xKoaum aBTOMOOLIL 3al:KAsKae B rapask, TO PO3Mipu rapaska i
aBTOMOOiJIA IJIA BOMiA MaTHUMYyTh Haiibijibllle 3HAUeHHs. AJjie € 6araTto TaKux
CUTyaIlill, KOJIX PO3MipaMu Tijla HeXTyOTh. SIKIMO, HATPUKJIAL, 3raJaHUN aB-
TOMO0OiIb pyxaerbess 3 Kuea mo IlosraBu i moTpiOHO po3paxyBaTu uac Oro
pPyXy, TO He Ma€ 3HaUeHHs, AKi OTo po3Mipm.

yl\
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SAxKmro posmipu Tiza HabaraTo MeHIII Big BigcTaHi, AKY BOHO IPOXOIUTD IIij
yac pyxXy, TO IJA COPOINeHHA MOCJiAKeHHA IILOT0 PyXy po3MipaMu Tijla MOK-
Ha 3HEXTyBaTU, TOOTO 3aMiHMTU peajibHe IIPOTSIKHE TiJIo HA Horo Qismuny
MOJeJib — MaTepiajibHy TOYKY.

MarepianbHa Touka — I1e 00’€KT 6e3 po3MipiB MOmiOHO MO reoMeTPUUIHOL
TOYKM, AKMI Ma€ Macy JOCTiIKyBaHOTO TiJa.

Hapami 3anerxsO Biff yMOB PyXy AOCJIiAXKYBAaHOTO Tijia BBaYKaTHUMeMO HOTO
abo MaTepiaJbHOIO TOYKOIO, a00 TAKMM, IO CKJIALAETHCA i3 CYKYIIHOCTI MarTe-
piaJIbHUX TOYOK.

. Ake TiNo HasuBatoTb TifIOM BiAniKy?

. Ak BU3HAUMTK, pyXaeTbCs TiNo 4m nepebyBae y CTaHi CNoKo?

. XT0 nepebyBae B pyci: nacaxup, 9kun ige B aBTobYyCi, 4 NMogmMHa, sika CToITb Ha
aBTOOYCHII 3ynuHLi?

. o HacnpaBgai pyxaetbcs: 3emnsa HaBkono CoHuys ym CoHue HaBkono 3emni?

. Wo Take cuctema Bigniky?

. Ynm pisHaTbea Tino Bigniky i cuctema Bigniky?

. Y AKnx BMNagKax Tifno MOXHa po3rnagaTv sk maTepianbHy TOUKy?

. YUu moxXHa BBaXxaTn MaTepianbHOK TOYKOK 3€MHY KyIo?

§ 16. TPAEKTOPIA. LUNAX. NEPEMILWEHHSA

y MIPUPOJi, TexHiIi, mo0yTi icHye 6araTo BUAiB MexaHiuHOro pyxy Tija. Haii-
TPOCTIIIUM 3 HUX € TOCTYIIaJbHUMA.

Pyx aBTOMOOiNSa Ha MpAMOMiHIAHIT AiAgHI JOopoTH, PYX IOPINHS B IUJIiH-
Ipi ABUTyHa aBTOMOOIJA, PyX INYXJIAAU, AKY MU BUTATYEMO 3i cTOJIa, € IPU-
KJIaJaMHi MOCTYIaJbHOTo pyXy. Ilig yac mocTymaJabHOTO PyXy OyAb-AKUHA BUIi-
JeHUU HAIPAM Y TiJi, II10 PyXaeTbCcA, HAITPUKJIAL IIJIaHKA Y BUCYBHIN MIyXJd-
i, 3aJIMITIAEThCA MapajeJbHUM CBOEMY IIOYATKOBOMY IT0JOKeHHI0. Ha MaJTtoH-
Ky 50 moxkasaHO IIOCTYIIAJbHUI PYX OJIIBIIA: V Pi3HI MOMEHTH PyXy 300pasKeH-
HA OJIIBI[A ITapaJiesbHi.

Axio 6esmepepBHO QiKCyBaTH B IIPOCTOPI IOJIOKEHHA IeBHOI MaTepiaJabHOI
TOYKM PYXOMOTO Tijla, TO OTPUMAEMO JIiHiI0, AKY HasWBAIlOTh TPAECKTOPi€IO

pyxy.

TpaexkTopia — 1e ysIBHA JiHifA, Ky OIIMCY€ MaTepiaJbHa TOYKA IIi[{ Yac Pyxy.

TpaekTopii TPHOX TOYOK OJIBIA IIiJl YAC IMOCTYIIAJBHOTO PYXYy MAalOTh OJHA-
KoBi popmy i moB:kuuy. Tomy, 1100 BUBUNTH IIOCTYIAJbHUI PyX Tija, JOCTAT-
HBO BUBUUTHU PYX OAHi€l 3 IOTO TOUOK.

Kosu maTepianbHa TOUKa PyXaeThCsa B3JAOBIK MPSAMOI, TO TaKUH pyX HasuUBa-
IOTh MPAMOJIIHIHHUM, a AKII0 TPAEKTOPi€I0 TOYKU € KPWBA JiHifA, — KPUBOJIi-
HiltHuM (Maa. 51).
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Man. 50

YacTo TpaeKTOpPilo Tija MOMKHA CIIOCTepiraTu HAOYHO — 3ipKu mimg uac oTo-
rpad)yBaHHSA 3aJUMIAIOTH CJIiJ Ha (DOTOILIIBIIL — TPAEKTOPiO iX pyxy (Mana. 52).
TpaexkTopito MOJIBOTY TEHICHOrO M’sua MM BHU3HAUAEMO 3a NOIOMOIOI0 CIIeIli-
anbHOI 3ifioMKu (May. 53).

Man. 52 Man. 53

dopma TpaeKTOpii 3asIe;KUTh Bix BuOopy Tijna Bimriky. Hanpukaanm, BigHOC-
HO 3eMJi TpaexkTopia pyxy MicAnsa e Koaom, a BigHocHo CoHIlA — JiHi€O
CKJIamHiIIoi dopmu.

¥V mopanbIiioMy, AKINO He BKa3aHO iHIMI Tija BiIJIiKy, POSTIALATIMEMO PYyX
Tin BimHOCHO 3emuri.

Kosu Tijo pyxaeThcs MeBHOIO TPAEKTOPi€io, MJOBKMHA HPOUAEHOI HUM [Ii-
JSHKYU MUISAXY i3 yacoM 30iJbIITyEThHCA.

JOBKUHY TPAEKTOPil, AKy ONMMCYE TijIO IiJ Yyac pyxy IPOTATOM IE€BHOTO iH-
TepBaJy 4acy, Ha3UBAIOTh WAAXOM.

[Inax mosHauaoTh MAJOI0 JIATUHCHKOIO JiTeporio L.
Opununrero maaxy B CI € ogun metp (1 m).
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Ha mpaxTuiii xopucTyoTbCsI TaKOK iH- TpaekTopisa

UMY OJUHUIAMU ILJIAXY:

1 m=100 cm = 1000 mm;

1 kM = 1000 m = 100 000 cm =
=1 000 000 mm; ) .

1 cm = 0,01 m; 1 mm = 0,001 m. Ilepemimenns §

Koau TtpaexTopisa pyxy HeBimoma, Bu-
3HAUYUTHU ITOJIOMKEHHS Tija (fIoro KoopauHa-
TH) y KiHIII pyXy HEMOKJIUBO, HaBiTh SAKIINO BiflOMi MOYaTKOBE IIOJOYKEHHS
Tijga i maax, npougenui timom. Hampukiaan, 3HaOUM IMOYaTKOBE MOJOMKEHHS
JiTaka ¥ IJIAX, OPOUAEHUNA HUM, MM He 3MOYKEMO BUBHAUUTU KOOPIMHATHU
JiTaka B KiHI[I TTOJBOTY: JIiTAK MOXKE PYXaTHCh Y OyAb-AKOMY HAUpPAMi U IO
Oynb-akiit Tpaekrtopii. IIlo6 y mbomMy BuUIIaAKy BU3HAUUTU IIOJIOMKEHHSA Tija,
Tpeba 3HATH He IJISAX, NPOHAeHNI HUM, a 30BCiM iHINY (pisuuHY BeIWUYUHY —
nepeMilieHHs Tija.

IITo # maxe nepemiweHHs mina?

Hexaii Tino pyxamnoca 3 Ttouku A B Touky B (maj. 54). Ilpoiigenuit HUM
HIIAX — IIe JOBMKMHA Joporu [ y3moB:k TpaexkTopii. Pasom 3 Tum Timo mepe-
micTuaocs 3 Touku A B Touky B. Ilfo 3MiHy IIOJIOMKEHHS Tijla MOMKHA OIiHUTH,
CIIOJIYUYMBIIIY IIOUATKOBE i KiHIIeBe HOT0 IOJIOMKEHHA IIPAMOIO JIiHi€io i BKasas-
I HAOPAM PYXY.

OTmixe, mepeMillleHHA TOYKHM — Iie BeKTOp (HampaAMJeHHMH Biapiszox mpsa-
MOi1), AKUH CIIOJyYa€ MOYaTKOBE MMOJOKEeHHI TOYKH 3 KiHmeBuM. J[lokaagHiine
PO BEKTOD BU Ji3HAETeCs Mi3HiIme.

IlepeminiesHsa ITO3HAYAIOTH JiTepoio S. Mozayib (a0 NOBKUHA) IIepeMileH-
HA — YWCJO, II[0 IIOKAa3ye, CKiJIbKOM OAWMHUIIAM JOBKHUHU TOPIiBHIOE Ile Iepe-
mimenna. Moaysib TepemileHHS Mo3HavaeMo Tak: |3. BexTop BU3HAauaoTh
#oro MomyJeM i HampsaMOM.

Omxe, MO0 BU3HAYUTH IOJOKEHHS Tijia B OyIb-AKUI MOMEHT 4acy, Tpeda
3HATH HOTO0 MOYATKOBE IOJIOKEHH i mepeMilieHHs, 3ificHeHe TiJIOM 0 IIHOTO
MOMeHTy uacy. Ilig gac pyxy Tija mOBMKWHA IPOUIEHOr0O MLIAXY 1 3milicHEeHEe
mepeMilieHHsS MOMKYTh He 30iratucs. Bomum 36irarorTbcs Jwuilie B TOMY pasi,
AKIIO TiJI0O PyXaeThCs B3AOBK IPAMOI i He 3MiHI0O€ HaNpAMY PyXy. ¥ BUIAI-
KaxX, KOJIM TiJI0, PyXalouuch, IIOBEPHYJIOCA B TOYKY, 3 SAKOI MOYMHAJIO DPYX,
MOJYJIb IIEPEMIITIEHHA JOPiBHIOE HYJIIO.

Man. 54

3ANMUTAHHA 4O BUBYEHOIO

1. Wo Take TpaekTopin?

2. Aki byBaloTb MexaHiYHi pyxu 3a hOpMOt0 TPAEKTOPIi?

3. Axuii pyx HasuBaloTb MocTynanbHUM? HasediTb npuknagu NocTynanbHOro
Pyxy.

4. Wo take wnax? Aki oavHULi Wnaxy BY 3HaeTe?

5. lWo Take nporifeHui Wnsax i nepemiweHHa?

6. Ynm Bigpi3HAETLCA NEpeMILLEHHS Bif NPONAEHOrO LWsAXy?

7

8

. BusHaute nepemilleHHs roguHHMKOBOI CTPInkK 3a aoby; 3a 2 rog.
. Konn npongenunn wnax i nepemiweHHs 6yayTe ogHakoBummn? Haeegitb npuk-
nagw.
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§ 17. NPAMONIHIAHUA PIBHOMIPHUW PYX. LUBUAOKICTb
NPAMONIHIAHOIO PIBHOMIPHOIO PYXY

H}cmo TiJIO 3a mepITy CeKYHAY IIPOMIILIO MIIAX 5 M,
:ﬁ 3a IpPyry — 3HOBY 5 M, 3a TPETIO — TAKOGK S5mir. m.,
TOOTO 3a KOKHY OyIb-IKY CEeKYHOY TiJIO IPOXOIUTh
OHAKOBUU IIJIAX, TO TAKUH PYX € PiBHOMIpHUM.
Hocain. BisbMemMo BUMipoOBaJbHUN ITUJIIHAD 3aB-
moB:kKu 40 cMm, giamerp axoro 4 cm (mana. 55). 3a-
KPHUEMO HOTO KOPKOM, TOIIePEIHBO HAJUBIIUA B HHOTO
BOAMW M TOMICTUBINIM KYyJbKY. BcTaHOBHUMO HUMJIiHAD
BEPTUKAJBHO a00 3 HAXWJIOM TaK, 100 Y ITOYaTKOBUHA
MOMEHT KyJbKa Oyjia po3TalloBaHa y BEPXHBOMY
Kinmi muaingpa. KyapKa moude ImoOBiJILHO TOHYTH, i
' OyIe 3pyYHO cIIOocTepiraTm 3a xapaxTepoM Il pyxy.
n VY pesyabTaTi mocaimy mepekoHaeMocs, IO KYJabKa
IPOXOAUTHUME OTHAKOBI BiIpidKu IMJISAXY 3a OOHAKOBIL
Man. 55 inTepBasiu yacy. OTiKe, pyX KyJbKHU € PiBHOMipHUM.

Pienomiprum pyxom Ha3WBAIOTh TAKMH PyX, IIiJ Yac SIKOTrO Tijo 3a Oyab-
AKi OJHAKOBi iHTepBaJM Yacy IMPOXOAUTHh OMHAKOBUI IIIIX.

IIpukaagom piBHOMIPHOrO PyXy € PyX TOUKHU 3€eMHOI IIOBEPXHIi Imig uac odep-
TaHHA 3eMJIi HaBKOJIO cBOei oci. 3a piBHOMipHHUIT pyX MOKHA MPUUHATH PYX
TOYOK TONAMHHUKOBUX CTPiJIOK, PIBHOMIDHO MOKe pyXaTucAd aBTOMOOiNIbL IIO
npamiit i piBHIN g0pO3i.

Or:xe, yci Tisa mpupogu nepedyBaloTh y MexaHiyHOMY pyci. BoHU MOXKYTH py-
XaTucsA PiBHOMIPHO a00 HepPiBHOMipHO IT0 6e3Jridui pisHMX TPAaEeKTOPil, AKI MOXKYTH
OyTu my:xe ckjaagHumu. Hagaai Mu OyneMo posTIAfaTy HAWIPOCTIIIINHA IS JOCJTi-
IXKeHHS ¥ ONMCY BUJ MEXaHIYHOIr0 PyXy TiJl — MPAMOJHIHHUNA PiBHOMIipHUI pyX.

IIpamosiniiauii pyx — Ie TaKuil pyxX, OiJ yac AKOTO TPAEKTOpieio Tija €
npama Ji"ig. [IpukaagomM IpAMOJIiHIAHOrO pyxXy MoOKe OyTH PyX aBTOMOOiIsa
o TiJIAHIIL IIToce, Je HeMae MigiioMiB, CIYCKiB i TOBOPOTIB.

IIpamoniniiHum pi6HOMIpHUM PYX0M HA3UBAIOTH TAKUI PYX, Hix Yac SKo-
IO Tijo 3a OyOb-SKi OMHAKOBi iHTEpBaJM Yacy MPOXOTUTHh OJHAKOBUM HLIIX
M0 MPSAMOJiHIWHIH TPa€KTOPii.

Croocrepesxenns. Mu 3HaxXoAuMOCA BIITKY Ha BiATTOUuMHKY Ha 6epesdi HopHo-
ro mops i 6aummo, AK KaTep, I0 PIBHOMIPHO PyXaeThCs IO MOPIO, OOTAHAIOTH
nenbdiHm, AKi TAKOK IJIMBYTH PIBHOMIiPHO.

YuM pisEATHCA Ii PiBHOMIpHI pyxu: yoBHA i menbdinis? Ix BigmimmicTs MO-
JAra€e B TOMY, IO Aedb(piHN PyXamThCA IIBUAINE BiJ YOBHA.

Hanpuxian, giTak pyxaeTbcs IIBUAINE, HidK IOIi3nm, ajie IOBiiIbHIiIE, HiXK
MTYYHUU CYOYTHUK 3eMJi. A I1e 03HAYAE, 1[0 IPOTATOM TOT'O CAMOT0 iHTePBATY
yacy aeiab(hiHy IPOIINBAIOTh OlIBINNI IIIJIAX, Hi’K Y0OBEH, JiTak IpoJiTtae 0iib-
MIUHA ILIAX, HidK OPOLKAMKAE I0i3], a CYIIYTHUK — OLIBIINI HIIAX, HidK JiTak.
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Pyxu uoBHa, meabdiHiB, moisma, JiTaka W CymyTHHKA BiIpisHAOTLCS ix
mBuakicTio. Ka:KyTh, 110 Te Tijo, SKe 3a OQUHUIII0 Yacy HPOXOAUTH OiJMBIITHMIA
MJISAX, PYXa€ThCA 3 OiJBINOI0 IIIBUAKICTIO.

IlIBuakicTs piBHOMiIpHOTO PyXy Tijla — 1e (pidMuHa BeJIMUYNHA, IO MIOKA3yeE,
KU IUJIAX IPOXOXUTH TiJI0 32 OMMHUIIO YACY.

Hanpukaazn, AKImo 3a KOKHY T'OAWHY aBTOMOOiIbL Hpoixkaikae 60 KM, a Jii-
Tak mpoiaitae 600 KM, TO KayKyTh, III0 IIIBUAKICTh PyXy aBTOMOOiJIA JOpiBHIOE
60 KM 3a roguHy, a IMBUAKICTL pyxy JiTaka — 600 KM 3a rogumHy.

IIBuaKicTs PpyxXy Tija MO3HAYAIOTH MAaJIOIO JATHUHCHKOIO JiTepoo v. OnuHnu-
mero mBuaKocTi B CI € oguna metp 3a cekyHmy (1 m/c).

1 M/c — me MBUAKICTH PyXy Tija, Hig yac SIKOTO BOHO 3a 1 ¢ MPOXOAUTH
max 1 m.

3acTOCOBYIOTH IIfe I TaKi OAMHUII MIBUAKOCTI PyXy Tija:
1 m/c = 0,001 km/c; 1 xm/c = 1000 m/c;
1 xm/rox = 1000 m/3600 ¢ = 0,28 m/c; 1 m/c = 3,6 Km/rof.

IITo6 Bu3HAYUTH MBUAKICTh PiBHOMipPHOrO pyXy Tina, Tpebda HmLIfaX, Ipouge-
HUH TijTOM 3a NMeBHUH iHTepBaJ yacy, HOJIIUTH Ha el iHTepBaJ:

v=-,
t

Ie v — MBUAKICTh PyXy Tija; [ — HLIAX, IPOUAEHUN TijioM; ¢t — yac pyxy Tijua.

Ha sigminy Bing iHmmx (ismuHMX BeJIWUYNH, 3HAUEHHS IIBUIKOCTEH JIEXKATh
y BudHaueHUX Mexkax: Big 0 (Koyu Tijo mepebyBae y CHOKOI) A0 IIBUAKOCTI
MOITUPEeHHA CBiTsa B 6e3moBiTpAHOMY mpocTopi, Aka mopiBHioe 300 000 KM™m/c.

IIBupkicTs 3BUUaiinol xonu goguau gopiBHIoE 1 M/c. IIig uac 6iry Ha q0Bri
OVCTaHINI] JIIOAMHAa PO3BUBAE IMIBUIKICTE M0 7 M/c, a HA KOpoTKi — mo 10 m/c.
Benocunenuct moxke ixatu 3i mBuakictio 14 m/c. ¥V BoAi miaBemb PyXaeTbCcs
3i mBHUaKicTIO 2 M/C.

ITi sHaueHHs MIBUAKOCTEll He3HAYHI ITOPiBHAHO 3i IIBUAKICTIO MPEACTABHU-
KiB TBapumHHOro cBiTy. IKOM HOTHM CcHOpPTCMeHa-OiryHa pyxajucs Tak caMo
IMIBUJKO, SK HOTM MYypalllKu, TO BiH PO3BUHYB 0u mBuaKicTs 70 1500 x™M/rog.
Haii6inpmia mBuakicTs pyxy JIOAMHKM BTPUUI MEHIIA Bif IIBUIKOCTI PyXy Te-
napga. ¥ BomAi JiogumHa mjaBae y 18 pasiB mosinbHIiINIe, HidK HAAIIIBUIIITANA
JKUTEJIb OKeaHy — puba-meu. CuHill KuT, Maca AKoro mopiBHioe 130 T, MoxKe
posBUBATHU y BOMAI IIBUAKICTH mo 37 Km/rox. Ilis mMOpiBHAHHA BKaMKeMO, IO
MOTOPHUII YOBEH MOJKe pyxarucs 3i mBuakictio 30 Kkm/rox.

IIpore sommua cTBOpMJIA TPAHCHOPTHI 3aco0u, sKi PoO3BMBAIOTH 3HAUHI
mBuaKocTi. ['emapa y»Ke He MOKe 3MaraTucsa 3 JIETKOBUM aBTOMOOijieM, I10i3-
moM um MoTonukjgoMm. CreriaabHi TOHOUHI aBTOMOOiII PO3BMBAIOTE IIIBUAKICTD
no 284 m/c (1022,4 xm/ron). Iemikonrepu i JiTaku 3HAYHO BUIEPEAKAIOTH
calcaHa — HaWMIBUAIIOrO mraxa. KocMiuHMM pakeraM, AKi JIETATH OO0 iHIINX
IIaHeT, HAAAIOTh mBUAKocTel Big 10 mo 17 KMm/c.

IIBuakicThs pyxy Tija XapaKTepU3yeThCA He TiJbKM YUCJIOBUM 3HAUEHHM,
a ¥ mampamom. Hampukiaz, o0 misHaTucs, ge Oyme duepe3 5 ol IMOJOPOKi
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TypuCT, AKU BuUilioB 3 KueBa, Tpeba 3HaTU He TiJBKH, 3 AKOIO IITBUAKICTIO
BiH PyXaeThbcs, a U y AKOMY HampaMi (HampsaM IITBUILKOCTI).

Bennunnan, aAKi 3ajexars BiJ HaIpAMY B IIPOCTOPi, HA3WMBAIOTh BEKTOPHU-
MU BeJUYUHAMM, 200 BEeKTOPAMHU.

IIIeugkicTs pyxy Tijla € BEKTOPHOIO BEJIUMUYMHOIO.

* ¥ 3 Ha manroHKax BeKTOp MIBUAKOCTI 300pa-
= KaIOTh CTPiJIKOIO, HAIPAM KOl 30iraerncs
::==' 3 HANPAMOM IIBHAKOCTI, & JOBKHUHA JOPiB-
? HIOE YNCJIOBOMY 3HAUYEHHIO IIBUIKOCTI B

neBHOMY MactiTabi (mas. 56).
3HaYu IIBUAKICTH PiBHOMIPHOTO PYyXY
Tija, MOXKHA BU3HAUUTHU IIJIAX, AKUUA BOHO

- £
. o y— IIPOXOJUTH 3a IIeBHUU uac. HexaI/I,. HaIpu-
- = KJIaJ[, BeJIOCUIIeJUCT DyXaeThbcA 31 ImBUI-
Man. 56 Kictio 5 m/c. Ile osmauae, 110 3a KOMKHY

CeKyHnay BiH mpoixkmxae 5 M. OcCKinbKu
pyX Bejocumeaucra piBHOMipHMI, To BiH 3a 10 ¢ momosae misax, y 10 pasis
OinpIuii, To6TO 5 M/c momuOKKUMO Ha 10 ¢ i orpumaemo 50 M.

IIlo6 BM3HAYNUTH NLIAX, AKUH MPOXOAUTH TiJIO Wi Yac PiBHOMipHOTO PyXYy,
Tpeba MIBHAKICTH PyXy Tijla HIOMHOKUTH HA Yac HOro pyxy:

l=vut.

3HaoU" MIIAX 1 MBUAKICTh PIBHOMIPpHOTO pyXy Tijla, MOXKEeMO BU3HAUUTU
yac #oro pyxy. Hampukiazn, 3a AKHi yac IJIaBelb IIEePelruBe 03epO 3aBIIIUP-
miu 200 M, AKIMO BiH miamBe 3i mBUAKicTIO 2 M/C?

3a 1 ¢ cnoprcmen npomyuBae 2 M. II[o6 BusHauuTu, CKiJIbKU CEKYHI BiH
3aTpaTuTh Ha Te, 100 npomauBTu 200 M, Tpeba AisHaTHCs, CKiIBKM pasiB y
200 m ymicturbea 2 m. uas mporo 200 mominumo Ha 2 i orpumaemo 100. Yac,
3a AKUI IJIaBeIb IIPOILINBe 03epo, mopiBuioe 100 ¢, a6o 1 xB 40 c.

IIlo6 Bu3HaUMTH Yac PyXy Tija, Tpeda MPOHIEHUH TiJIOM ILJIAX IMOMIJIUTH Ha
IIBUAKICTH PyXy Tijna:

IIe mikaBo 3HATH

=)
I' e AmepukaHcbka sulipka Girae no Bogi, Sk No TBepAih 3emni, 3i LBUAKICTIO
11 km/rog. LLo6 ue morna 3pobutn noguHa, ii CTynHi 3a po3mipamu manu 6 HaragyBsa-
TN PO3KPUTI Napacorbkuy, a 3a cekyHay BoHa mana 6 pobutun 20 Kpokis.

¢ B ABcTpanii LopoKy NpoBOAATLCS 3MaraHHs, y skux 6epyTb y4acTb HE3BUYAHI
BiryHn — 3eMnsiHi YepB'skn — HarwBMAaLWi 6e3Hori GiryHn (NOB3yHU), SIKi pyxatoTbCs 3i
wsuakictio 15 m/roa.

o XKyk-ckakyH Mae rapHun 3ip, ane nig vac 6iry 3i wsnakicTio 8 km/rog BiH HiYOro
He 6aunTb. Ak6M BiH MaB po3mipu nogmHn, To 100 m npobiras 6u 3a 0,5 c.
e Akyna nnaeae B 10 pasiB WBKUALIE, HiXX MOAMHA-CNOPTCMEH, JOCArayn WBUA-
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kocTi 50 km/rog. A kpeBeTKka-60romon HaHOCUTb yaap KneLuHelo 3i WBuAKICTo Apib-

HokanibepHoi kyni (yaap tpusae 0,005 c).

o Y nigpyyHukax 3 6ionorii BM 3Hangerte 6araTo LikaBux BigomocTen. Hanpuknag,
LLIO WBMAKICTb PyXy BoAM Y CTOBOYpi XBOMHUX pocnuH csrae 0,5-1,0 cv/roa, a B nuc-
TAHUX — HabaraTto Ginblwe — 40 cm/roa. LUBuAKicTb LA 3anexuTb Bifg GaraTbox 30-
BHILLHIX YWHHWKIB, i NepeayciM — Bif TemnepaTypu HaBKOMULLIHLOIO CepefoBuLLa.

3ANMUTAHHA 4O BUBYEHOI'O

PiBHOMIpPHOrO.

1. AxuiA pyx HasmBaloTb pPiBHOMIpHUM? HaBeaiTb npuknaau pyxy, 6nunsbkoro Ao

2. Yum Bigpi3HATLCA OAMH Bif OOHOrO PiBHOMIPHI pyxu nnasus, renapga, opna

i nitaka?

. o nokasye WBMAKICTb PiBHOMIPHOro pyxy Tina?

. HasBiTb ognHuui LWIBNAKOCTI pyxy Tina.

3
4. 7K BU3HAYNTU LWBUAKICTb, 3HAKOYM NPONOEHUI LINAX | Yac pyxy Tina?
5
6

. Wenakictb pyxy Tina € BEKTOPHOW BennynHoto. Lo ue o3Havae?

§ 18. PIBHAHHA PYXY. TPA®IKU PIBHOMIPHOIO

NMPAMONIHIAHOIO PYXY

PiBHOMipHI/Iﬁ TPAMOJIIHIMHUY PyX Tija AyKe 3PYUYHO IIPEACTABJIATH i BUBYA-
TH Y BUTJIALL rpad)ikiB 3aIeKHOCTI IIIAXY, IIPOUAEHOrO TiJIoM, Bim dacy Horo
pyxy (rpadik pyxy) i 3ajie;KHOCTI IIIBUAKOCTI Tijia Bif yacy #oro pyxy (rpadik

IMIBUJKOCTI).

Posrinamemo npuriaan. Hexaii aBromobinb pyxaersbess 3 Kuesa mo Omecu 3i
mBuaKicTio 100 KM/rox, a MoTonuKJa — 3i mBuakictio 50 xMm/rox. as Toro
o0 mobyayBaTu rpadik sajie;KHOCTI IPOHAeHOro aBTOMOOiIeM IMIIAXY Bin
yacy pyxy, MOTpiObHO cKopucTatucsa GopmyJioro [ = vt i cKJIacTu Taky TabJIUIlIo.

LUnax 7, km
Yac ¢, rog -
ABTOMOGINb MoToumkn
0 0 0
1 100 50
2 200 100
3 300 150
Jlaymi Ha BepTUKAJBHIN OCi BigKJIamaemo .
B MaciuTabl 3HaUeHHA LLIAXY [, a HA ropu-
30HTAJIbHIN — BiAMOBiAHI iM 3HaUeHHS Yacy
pPyxy t, HAHOCMMO TOYKM Ha IJIOIUHY i 0Y- 8007---——-------2 |
nyemo rpadiku pyxy (maua. 57). 2004— - __ !
Ax BuUAHO 3 MadOHKA, rpadik samex- |/ 1
HOCTi IIPOHAEHOrOo TiJioM IIIAXY Bix dacy, 1004-———~Z—— ! I
a6o rpagik pyxy, — Ie mpama JiHig, AKa LA | |
IIPOXOUTH Uepes IIOUYaTOK KOOpAUWHAT i Ha- : i '
IpAMJIeHA IIif KyTOM IO OCi 4acy, IpUu4oMy 0 1 2 3 t, Tog
KYT HaXWJIy A0 OCi yacy TUM MEHIITUH, YUM Man. 57
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KM — ABTOMOGis MEHIIA IMBUAKICTE pyXy Tina. IIIBuakicTs
Y ron PYXy aBTOMOOLIA OinbIa 3a NMIBUAKICTD
PYXy MOTOIIMKJIA, TOMYy KYyT HaXuJy rpa-
100 | (bifcfl pPyxXy aBTomMo0ijisi g0 oci yacy 06ijb-
| MU,

| 106 mobyayBaTu rpadik 3ayIeKHOCTL

| IMIBUAKOCTI pyxXy Tija Bix yacy pyxy, abo

| rpadik mBUIKOCTi, TOTPiOHO Ha BEpPTHU-

0 1 2 3 t,ropn KaJbHIH oci BifKJacTu 3HAUeHHS NIBU.I-

Man. 58 K.OCTi U, a Ha TOPU3OHTAJBHIN — BigmoO-

BilHe 3HAUYEHHS 4Yacy pyxy ¢, HaHECTHU

TOUYKM Ha IJIOIIUHY 1 IIPOBECTH Uepes

HUX CYIiJbHY JiHifo. [Igs aBTOMOOijA i MOTOIIMKJIA OTPUMAaEMO ABI mpsami

Jinii, mapanaeapHi oci wacy (mas. 58). Ile HaouHO MOKa3ye, 110 PiBHOMIipHUII
PYX € PyXoMm 3i crajyoio (He3MiHHOIO i3 YacoM) IITBUAKiCTIO.

Temmep posriisHeMO iHIMII BUIIAAOK. Hexall BejocumeamcT pyxaBcs b ¢ 3i
mBuakictio 10 m/c, a HacTymHUX 5 ¢ — 3i mBuUAKicTIO 5 M/c. [Tobyayemo rpadiku
3aJIE’KHOCTI IIPOMIeHOr0 BEeJIOCUIIEAUCTOM MIJIAXY 1 IMTBUAKOCTL IOTO PyXYy Bix uacy
pyxy. ITo0y10By BUKOHAEMO, SIK i B IIOIEPEeIHLOMY IIPUKJIALl, CKJIABIIN TAOJIHIIIO.

== MOTOIIUKJI

50

Yact, c 0 5 10

Wnax {, m 0 50 75

3 rpadika pyxy (man. 59) BumHO, 1[0 Ha II'ATif CEeKYHIi BEJOCUIIEINCT
3MEHINUB IIBUAKICTh PYXYy, TOMY i KYT HaXUJIy IIPAMOI 3MeHIIuBes. I'padikom
TaKoOTO PyXy € JaMaHa.
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Man. 59 Man. 60 Marn. 61

T'padik s3amexHOCTI IMIBUAKOCTL PyXy Bixg wacy (maJ. 60) Mae BUTJISA CTYITiH-
gacToi JiHil — «CXOAWHKMN», IKa yTBOPUJIACA TAaKOXK Uepel3 3MEHINeHHA BIBiui
IMIBUIKOCTI PyXy BeJOCUNIEANCTa Ha IT’ ATl CeKYHII.

Posraaremo 3amrpuxoBany Girypy mig rpadgikom IIBUAKOCTI: BOHA CKJIaga-
€ThCA 3 IBOX IPAMOKYTHUKiB. BuUaABIA€THCA, 1110, BUBHAUAIOUM ILJIOIINY ITUX
MPAMOKYTHHUKIB uepe3 MOOYTOK iX BWCOTH i JOBKUHU, MU MHOYKUMO ITTBU]I-
KicTh pyXy BeJOCHIOEAVCTa HA Yac HOro PyxXy i BUBHAYAEMO TPOUIEHUN HUM
IIIAX Ha 000X JiTdHKaX:

l=10M/c-5c+Hm/c-5c=T5m.
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3 po3paxyHKiB BUIHO, III0 Pe3yJabTAT 30ira€ThCcsa 3 JaHUMU B TAOJIMIII.

3 HaBeJeHUX IMPUKJAAIB BUILJIUBAE, IO 3a rpadikaMu pyxy i IIBUAKOCTI
MOXKHA IMiJKOM BUBHAUUTU BUJM, IMBUIAKICTb, Uac i IIJIAX PyXy Tija.

Posraspatoun rpadiku pyxy, HaBeneHi Ha MaoHKY 61, poOMMO BUCHOBOK,
1o e rpadiku mpAMOJiHiITHOTO piBHOMipHOTO PyXy aABoX Tia I i II, mpuuomy
mBUAKicTh Tina I 6iapmra 3a mBuakicTs Tijga II. 3a rpadgikom BusHAUaEMO, IO
mBUAKicTh pyxy Tina I mopiBuioe 20 m/c, a tina IT — 10 m/c.

3AMNMUTAHHA 0O BUBYEHOIO

= -_" A 1. Ak 306pa3nTun piBHOMIpHUMI pyx Tina?

"'"“ 2. Lo MoxHa B13Ha4MTK 3a AOMOMOro rpadpika 3anexxHoCTi LWBWAKOCTI pyxXy Tina
Big 4acy?

3. Cxapaktepuayiite pyxu Tin | i ll, kopuctytoumcs rpacikamv Ha MarntoHKy 61.

§ 19. NPSIMONIHIAHUA HEPIBHOMIPHUM PYX.
CEPE[HS LUBUOKICTb HEPIBHOMIPHOIO PYXY

BiJIb]J_IiCTb pyxiB y mpupoai € HepiBHOMipHUMU. Hanpukiaazn, aBTodyc, Bif-
XOAAYN BiJ 3YyIMHKMN, 3a OJHAKOBiI iHTepBaM yacy HPOiKAMKae memasi Oiab-
MUK IIJIAX, a Ha0JMKAI0UNCh 0 3YIINHKY, — HaBNaKu. Biryx, 6epyYu y4acTtb
y 3MaraHHAX, 3aTpadyae Ha MOAOJIaHHS OJHAKOBUX 3a JOBMKWHOIO KiJl pisHU
yac. Pyx aBToOyca i 6iryHa — me nmpukJaaau HEPiBHOMIPHOTO PyXy.

ITlig yac HepiBHOMIpPHOTO PyXy TijIO 3a OTHAKOBi iHTEepBaJIM Yacy MPOXOIUTH
HEOJHAKOBUI IIIAX.

SKmIo Tilo pyxaeThcsa HEPiBHOMIpPHO, TO 3a OOJHAKOBi iHTepBaJin Uacy BOHO
MIPOXOAUTHL HEOMAHAKOBUH IMIAX. I3 IIbOrO0 MOMKEeMO 3pOOUTU BUCHOBOK, IO
MIBUAKICTh PYXy Tijla YIPOAOBK KOMKHOIO iHTEpPBaJIy Yacy 3MiHIOETHCS.

IIBuaxocTi pyxy B mpupoxi, M/c Tabauysa 3
Pasnuk 0,0014 3Byk y nosiTpi (npu 0 °C) 331
Myxa 5 Micsaub HaBkono 3emni 1000
LLnak 20 3emns HaBkono CoHuA 30000
Ctpayc 22 CBiTno y Bakyymi 300 000 000

He Bci Brasani B Tabmuri 3 pyxu € piBHOMipHuUMU. Jluiie 3ByK i cBiTJIO 3a
MeBHUX YMOB IOIIUPIOIOTHCA 3i crasor mBuakicrtio. IIBuakocTi pemrTtu Tin
3MiHIOIOThCA Mg uac pyxy. Tomy mjad HHX BKasaHo cepenHi abo Haiibiabimi
3HAUEHHA.

Or:ke, Wig yac HepPiBHOMIPHOTO PyXy Tija #0Oro MIBUAKICTH MOKe 3HAUHO
3MIiHIOBATHCH y PIBHUX TOYKAX TPAEKTOPii, ajie 1IA CIPOIIEeHHA YaCTO BUKO-
PHUCTOBYIOTH TMOHATTS CepelHbol weudkocmi HepiBHOMIpHOTO pyXy Ha TEeBHil
mingumni maaxy abo 3a MeBHUI Yac pyxy, YMOBHO BBasKawouu HOTO pPiBHO-
MipHUM.
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CepenHio MBUAKICTh PYXYy Tijla BUSHAYAIOTH BiTHOIIEHHAM IMPOIEHOT0 HUM
IIJIAXY A0 MOBHOTO Yacy pyxy:

e v, — cepeiHs IIBUAKICTL PpyxXy Tima; [ — Bechb NPOWAECHUN TiJIOM IILIAX;
t — IOBHUI Yac PyXxy TiJja.

3BUYalHO, OTPUMAaHiI IPW IHOMY 3HAUEHHS CEPeIHBOI MIBUIKOCTI MOXKYTh
He 30iraTtumcs 3i IMIBUAKICTIO PyXy Tijia HA OKpeMuX miJdHKaX TpaeKTopii. ITig
yac HEPiBHOMipHOTO PyXy TiJiO HA OOAHUX AIITHKAX Ma€ MEHITY INBUAKICTH, Ha
immux — 6inpmry. Hampukiaazn, JiTak, HIOUMHAIOUN 3JiT, 30iJIbIIIyE CBOIO IIIBU/I-
KiCTb, IIOTIM JIETHUTH 3 IIEBHOIO CTAJIOIO INIBUAKICTIO, a Iepen IIOCAAKOI0 3MEH-
Iy€e IMIBUAKICTH PYXY.

Ilig yac pyxy aBTOMOOisA a00 MOTOIIMKJIA MIBUAKICTE iX PyXy (iKcyeThCs
3a IOIOMOTOIO CIIeIliaIbHUX IPUJIALiB — CIiZOMeTpPiB, AKi OyBalOTH CTPiIOUHM-
mu (Mmas. 62, a) abo nmupposumu (maa. 62, 0).

Ile mikaBo 3HATH

AKWOo pyxaTucsa piBHOMIPHO MO NPSMIN (LWBMAKICTb PyXy BKasaHo B AyXKax), TO
nogopox Ao Micsius Tpusana 6:

e niwkm (5 km/rog) — 8 pokis 280 gHiB;

e Ha Benocunegi (30 km/rog) — 1 pik 163 aHi;

e Ha aBTomobini (100 km/rog) — 160 aHiB;

e Ha kOCMi4YHOMY kopabni (28 000 km/rog) — 13 rog 43 xB.

OpQuH 3 HaoYHMX pyXiB NoAMHU — Le xoda. LBnakicTb piBHOMIPHOIO Xoay (KPOKy)
CTaHOBUTb NpubnusHo 1 m/c. IltoanHa moxe 6irtn 3i wemakicTio 10—11 m/c. Hackinbku
iHTEHCMBHO NOBMHHI MPU LIbOMY pyXaTucs BCi YacTuHU Tina! flka B3aeMOY3rofKeHiCTb
BMMaraeTbca Big umx pyxis! | ue He OMBHO, agxe WBUOKICTb NOLUMPEHHA HEPBOBUX
iMnynbciB no HerpoHax carae 120 m/c. | 3 AKOK X LUBUAKICTIO NMOBWHHA pyxaTuncs
KpOB, fiKa NocTayae K1MCceHb B YCi opraHu Tina nognHn? Kpos BULLTOBXYETHCSA B aOpTy
3i wewmakictio 0,2 m/c. Y Mipy pyxy Mo CyauHax LUBMAOKICTb PyXy 1i 3MEHLUYETbCS: Y
TOHKMX Kaninsipax BOHa pyxaeTbCs 3i LWBMAKICTIO BCboro nuvwe 0,3 mm/c. MNoBinsHO
nepemiLlyeTbest ixa B kuwevHuky — 0,5 cm/c.

3a nepLumnn pik XWUTTH, KONK NOAMHA POoCTe HaunwBmualle, ii 3picT 36inbLyeTbes
npubnmaHo Ha 25 cM — TOGTO LWBMAKICTL POCTY MIOANHU CTAaHOBUTL 6rnabko 10-8 m/c.
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3 KOXXHMM HacCTyMHMM POKOM PIiCT CMOBINbHIOETHCS | [0 25 POKiB 30BCIM NPUNUHAETb-
ca. OgHak npo Te, WO B OpraHiaMi N0AMHN TpMBatOTb NPOLIECU POCTY, HaM Haragye
picT HirTiB (2 Mm/micsiub = 10-° m/c) i Bonoces (0,35 mm/goby = 4 - 1072 m/c).

3ANMUTAHHA 4O BUBYEHOIO

1. Axuii pyx Ha3MBatoTb HEPIBHOMIPHNM? HaBeaiTb Npuknaam HepiBHOMIPHOTO pyXy.

. Aky WBMAKICTb pyxy Tina MarTb Ha yBasi, KONM KaxyTb, WO LWBUAKICTb PyXy
niTaka gopieHtoe 700 km/rog?

. AK BU3HAUMTU CepeHIo LWBUAKICTb HEPIBHOMIPHOIrO pyxy Tina?

. AK BU3HAYMTU NPOMAEHNI TifIOM LUNAX, 3HAKYM LWBUAKICTb | Yac Noro pyxy?

. AK BU3HAUMTK Yac pyxy Tina, 3Hato4un NPOVAEHNN HAM LIASX | LWBUAOKICTb Pyxy?

3AOAYI TA BMNPABU

o b w

Po3sB’a3yemo pazom

1. k1o BesocunegucT 3a mepiIri 5 xB mpoixas 1 KM, a 3a HactynHi 10 xB —
2 KM, TO Y4 MOXKHA BBasKaTU TaKUHU PyX piBHOMipHHM?

Bionosiov: Taxk, TOMy IO BEJOCHUIEANCT pyXaBCcAd 3 OJNHAKOBOIO IITBUAKIiC-
T0 — 0,2 KM/XB.

2. JlerkoBuil aBTOoMO0iNb moJiae Bigcraub 144 KM 3a 2 rox. Busuaure mBu-
KicThb pyXy aBTOMOOiJisfA, BBasKaOUM HOTO PyX PiBHOMipHUM.

Hauno: PosB’a3aHu4a
[ =144 xm

f— o I o0umrceHHs MIBUAKOCTL PyXy aBTOMOO1JIA BUKOPIC-
= 2 rop

l
TaeMo QPOpMyJsIy U = ;
v—7? v=144 km : 2 rog = 72 KM/TOx.

1106 BMBHaUMTM MIBUAKICTH y MeTpax 3a CEKYHIY, BUPA3UMO IILIAX Yy Me-
Tpax, a uac — y cekyHmax: 144 km = 144 000 m; 2 rox = 7200 c.

Toxi v = 144 000 m : 7200 ¢ = 20 Mm/c.

Bionosiov: MBUAKiCTh PyXy aBTOMOOiNA mopiBHIoE 72 KM/Tom, abo 20 Mm/c.

PiBens A

37. HOIOBHITH peueHHd:

1) 3miHy moJIOKeHHSA Tijsia BiAHOCHO iHIIUX TiJ i3 yacoM HA3WMBAKOThH ... PY-
XOM.

2) Tino, BiTHOCHO AKOTO PO3TJISAAAETHCA PYyX, HA3UBAIOTH ... BIIJIiKY.

3) ... PYXOM Ha3WBAIOTh TAKWUI PYyX, HiJf 4Yac IKOTO TiJo 3a Oyab-AKi ... iH-
TepBaJIU Yacy IIPOXOAUTh OJHAKOBI IIIAXMU.

38. 3 HaBeeHUX PeUueHb BUOEPITh Ti, AKi € MPUKJIagaMy MEeXaHiuHOTO PyXY:
JacTiBKa JOBUTH KOMAaX y MOBITPi; CBITUTHCA €JIeKTPUYHA JIaMIIa; BiTep TiHAB
YTopy apKyIll Iamepy; MOMKOBTIJIO JIUCTA JePeB; 3acHyJa AUTHUHA.

39. ITaca:kup CUAUTEL Y BATOHi, 1110 PyXaeThcsa. BiTHOCHO SKUX TiJ Imacakup
mepeOyBae y CIIOKOi: a) BaroHa; 0) 3eMJIi; B) KoJlic BaroHa; I') iHIIINX ITacakKupiB,
AKi cUASATH HEPYXOMO y Baroui?

40. Yosen miaumse mo piumi. Yomy B TyMmaHi, KOoJaum He BUAHO Oeperis, He
MOJKHa BKasaTU HANpPAM PYXy YOoBHA?
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Man. 63 Man. 64

41. Pyxaersca uu mepeOyBae B CTaHi CIIOKOI0 aBTOMOOiJIb, 300paskeHUA Ha
MaJIIOHKY 63?

42. [lns TpaHCIOPTYBaHHSA 3epPHAa Y CXOBUINAX, BYTJIIA i pyau — y Iaxrax,
TOBapiB y cylepMapKeTaX BUKOPHUCTOBYIOTH CTPiUKOBiI TpaHcmopTepu. ¥ SKO-
My cTaHi mepebyBae BYTiJIsAg BiJHOCHO cTpiukmu Tpamcmoprepa? BimHocHO KOT-
KiB Tpamcmoprepa? fAKa TpaeKTOpisa pyXy OKpeMHUX IMIMATKiB Byrijisa?

43. fIKy TpaeKTOpilo OmMCye MOTOPHUM YOBEH, IO PYXAEThCA II0 IIOBEPXHi
mops (mama. 64)?

44. fki pyxm MOKHA BBasKaT! PiBHOMiIpHUMM, a AKi — HepiBHOMipHUMMN:
pyX eckajlaTopa MeTpO; PyX JiiTaka IO CMY3i JIeTOBUINA; PyX eJeKTpoIroisga
Bim cramIii i Ha meperoHi; pyx aBTOMOOLIA IIO IIOCe; MAMiHHSA Kpalejb oIy ?

45. ABroMmo06ins 3a 1 rog mpoxoautsk 60 xM, 3a 30 xB — 30 kM, 3a 15 XB —
15 kM. fK pyxaerbcs aBTOMOOLIL?

46. 3emus pyxaerbca HaBKogo Couma 3i mBuakictio 108 000 ®km/rof
(man. 65). BupasiTe 1110 MBUAKICTE ¥ MeTpax 3a CeKyHOy. SIKy BimcTaHb IIpo-
ige 3eMuisd 3a MiBPOKY?

47. Ha mpaMoJiHiAHIN TiASHIN IIIIAXY TOBAPHUI IIOI3[A PYXa€ThCA 3i MIBUI-
KicTio 72 KM/T0om, a macakupcbkuii — 20 Mm/c. Hu omHAKOBO pyXaloThCs m0i3au?

48. Kambpmap (Mmaj. 66) pyxaeTbes mOAiOHO 40 paKeTH, i3 CHUJI0I0 BUIIITOBXY-
oYM BOOYy, AKY BiH Habupae uepes poT, i TOMy HOro mepeMillleHHS B TOBIIL
BOJIM IOCUTH IIBUAKE. SIKYy IIBUAKICTH PO3BUBAE KajabMap, AKIIO 3a 10 ¢ BiH
mpomiuBae 160 m?

~ @~

Man. 65 Man. 66
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Man. 67

49. 3 AK0I0 cepeqHbOIO IIBUAKICTIO PyXaBCcsa aBTOMOOLIb, AKINO 3a 20 XB Bin
mpoixas 1o ByauiAx micra 12 km? Yomy B IbOMY pasi KakeMo IIPO CEepPemHIO
HIBUAKICTE aBTOMOOLIA?

50. fka miHa MOMiMKM IIKAJIMU CIIiZoMeTpa, 300pasKeHoro Ha MAaJIIOHKY 677
fAry MmakcuMasbHY MIBUAKICTD PyXy BiH Moike 3adikcyBaTu?

Pigens B

51. V¥V rkHmKIL «¥Y 30paAHi cBiTr» B. BepesxHOro Tak ommcaHo BUXia acTpo-
HABTa 8 KOCMIUHOro Kopabusd Aad peMOHTY aHTeHu: «JluBo pusue! Momy sa-
JIocs, 10 paKkeTa BUCUTh Ha OJHOMY MicCIli, BUCUTEH 30BCciM HemopyiIHo!.. Hy ak
JKe Ile TaKk — paKeTa MUYUTh 3i MIBUAKicTIO 12 KiJloMeTpiB 3a CeKYHIY — TiJIbKU
mogymatu! — a pyxy HemomiTHO». YoMy acTpOHABT He HMOMiuaB PyXy paxKeTu?
Y axomy craHi BimHOCHO pakeTu mepeOyBaB acTPOHABT?

52. Ha croJai y Baroui moiszga, 1110 PyXaeThCd, JIEKUTh KHUMKKA. ¥ Pyci um
B CIIOKOI IIepe0yBae KHUKKA BiJHOCHO: a) cToJia; 0) peiiok; B) MOCTa uepe3 pid-
Ky? K smiHAThCA BiATIOBiAl Ha 3anmuTaHHA, AKIIO MOi3] CTOATHME HA CTAHILi1?

53. fAka TpaekTOpis PyXy KyJbKHU, BUIYIIeHOI 3 pyKu? fIxka TpaekTopisa
miei KyJbKU, KUHYTOI BEPTUKAJIBLHO Bropy?

54. §fIxki 3 HaBemeHWX PyxXiB mpAMoOJiHilHI, a AKi — KpuBOdiHiliHi: pyx
MaATHUKA TOAWHHUKA; PYyX ANIMKA II0 OOIIIi, IOCTaBJEHill mim KyToM mo
TOPUBOHTY; PYX BaHTAXKY IO CTPiUIli TpaHCHOPTEPa; PYX IIOPIIHS aBTOMOOLIb-
HOT'0 ABUTYHA; pyx 3emJi HaBKos0o COHIIA; PyX KOCMiIUHOTO KOpabJis, IO Je-
TUTh y Hanpami o Mapca?

55. ARuii BUTJISAA Ma€ TPAEKTOPisa PyXy KiHISA CTPiIKM roguHHUKA?

56. Tpyo6ka saBgoB:kku 100 cM HammoBHeHa BOAOI0. Y Hill MOKe BLIBLHO py-
xaTtucs oyabpbamika noBiTpsa. [IIBuaKicTh pyxy OyALOAITKY 3aJ€KUTh BiJl KyTa
Haxuay Tpyoxku. B ommomy Bumaaky Oyanbainka mpoxoxuTh 10 cm 3a 1 c,
20cm—3a2c,40cm—3a4c,60cm —3a6c; yapyromy — 8 cm3a2c, 20 cm —
3a bc, 85 cm — 3a 25 ¢. YV sKOoMy BUIIAAKY PYyX OyJABOAIIKHK € piBHOMipHUM?
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Man. 68 Man. 69

57. PosrisinbTe MaloHKM 68 i 69 Ta maiiTe BigmoBini Ha sanmuTaHHs:
1) ki Bugu pyxiB Bu cmocTepiraere? YuM BOHU pisHATHCA?
2) fIki TpaexTopii onmcyoTh, Ha MadOHKY 68 HebGecHi 00’eKTH?
3) Ilo akiit TpaekTopii pyxaerbca Beaocunenuct (mana. 69)? Homy BiH Ha-
XUJIAETHCA IIig yac pyxy?

4) BigaocHO AKUX Tij HebGecHi 00’€KTU i BeJIOCUIIEUCT PyXalOThCA, a Bif-
HOCHO SIKMX — 3HAXOISATHCS Y CTaHi CIIOKOI0?

5) Yomy 300parkeHHs BeJIOCUIIEANCTA UYiTKe, a JeTasli BeJocuiena i iHImoro
BEJIOCUIIEAVICTA PO3MMUTI?

58. ABTOOYyC, pyXaounuch piBHOMipHO, momojaB 4,5 KM 3a 5 XB, a JIETKOBUI
aBToM06isb — 300 M 3a 10 c. SIKuii TpaHCIOPT pyxaBcs MIBuUAIIIE?

59. BusHauTe BJIACHY CepegHIO MBUAKICTH Hig yac Xxoabou. [Iasa mporo mpo-
naiTe cuokifinuMm KpoxoMm 60 a6o 100 Mm i 3adikcyiiTe yac xoan0u.

60. Y 1985 p. ma mitaky «Bosamsxep» (maJu. 70) ymepime 0yJo 3hificHeHO II0-
JiT HaBKOJO 3eMJi 0e3 mocagKu i mosampaBKU HajJdbHUM. JliTak momojaB Bif-
cTaHb 3 KpelicepcbKoio mBuAKicTio 126 KM/rox. Ilporsarom sKoro uacy JiTak
mepeObyBaB y MmOBiTpi?

61. ITepmuit KocmouaBT IOpiii ['arapiu o6serie 3eMa0 Ha KOCMiYHOMY KO-
pabui «BocTok» (masi. 71) 3a 108 xB i3 cepeqHbOIO MIBUAKICTIO 7,8 KM/c. AKuit
MIJIAX MMOAO0JIaB KOCMIUHMEM KopalbeJsb IIiJ uac moJaboTy?

\r

Man. 70
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62. 3Ha0uM cepeqHIO JOBKUHY BJIacHO- [, m A
ro KPOKY, BU3HAUYTE IIBUAKICTH BaIllOTO
pyxy. II/as mpOro moJiviTh, CKiJIbKM KPO- L I
KiB 3pobute mporsarom 1 xB. 100 +

63. Ilig yac pyxy aBTOMOOiJIs CTpiaka
cIimoMeTpa 3aiMa€e craJjie IIOJOKeHHS Ha
mosHaurni 45 itoro mkanu. Ik pyxaersca 90 T
aBTOMOOLNIL y IbOMY BHUIAAKY? ¥ SAKHX 25
ONUHUISAX BUMIpPIOE CIigoMeTp IMIBUI-
KicTh pyxXy aBTOMOOiIS?

64. Papmiocurmanm ImOIIMPIOIOTBCA 3i
mBugkictio 300 000 xM/c. Yepes axuit Man. 72
yac cmocTepirau Ha 3eMmJi mpuiime pajio-

CUTHaJI, SKUH BiH mocyiaB Ha MicAnp i SKuil BigOuBCs Big HBOTO, SKIIO Bif-
cranb g0 Micsamna gopiBaioe 384 400 Km?

65. 3i JIbBoBa y manpami KueBa BuixaB BaHTaKHUIT aBTOMOOGiIh 31 MIBUAKIC-
0 90 KM/rox, a serkoBuii — 120 xm/rox. IlobyamyiiTe rpad)ikm 3ajeXHOCTI
IPOMIEHOT0 HUMM IILIAXY Bif Uacy i HNIBUAKOCTI PyxXy BiJf dacy, SIKIIIO aBTO
pyXaaucs mMpOTATOM 5 TOJ.

66. 3a rpadikom pyxy Tija (Man. 72) BusHaure: 1) yac pyxy Tija; 2) muiax,
AKWH IPOUIILIO Tijo; 3) MIBUAKICTE PYXY Tijla HA KOMKHIil 3 HiJAHOK.

IToGyayiiTe rpadik 3ajesXHOCTi IMBUAKOCTI PyXy Tija Bim uacy pyxy.

'
'
{
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§ 20. PIBHOMIPHUWA PYX MATEPIANbHOI TOYKU
MO KOIlY. NEPIOO OBEPTAHHA

I[oci MU BUBYAJIU NPAMOJIHIAHUN pyX TijJ, X0ua B IPUPOi W TexHimi yacTo
BimOyBalOThCS CKJAAHINIL PyXMW TiJl — KPUBOJiHiINHI, KOJIU TPaceKTOpi€o Tijia €
KpuBa JiHiA. Byab-AKy KpuUBY JiHiI0 3aBKAU MOYKHA MPEACTABUTU AK CYKYII-
HicTb Ayr Kinx pisHux paxiycis (mana. 73).

Tomy, BUBYMBIIM PYyX MaTepiajabHOI TOUKHU IO KOJIY, 3MOKEMO B MOJAJIBIIIO-
My BUBYATU ¥ OyAb-siKi iHmIi Kpusosimiiimi pyxu. Kpim Toro, 3 ycix mMoxan-
BUX KPUBOJIHIMHUX PYyXiB y TeXHIilli IITMPOKO 3aCTOCOBYETHCA O0EPTANIBLHUI
pPyX [eTaJjieil MAIllMH i MeXaHi3MiB, HAIPUKJA][, 00epTaHHA IIeCTePeHb MaIlTNH
i BepcrariB, gerasei, 1m0 0OPOOJIIOIOTHECA HA TOKAPHUX BepCTaTaX, BaJiB IBU-
TYHiB, KOJic mamiuH, (pes, cBeEpAes TOINO. Byab-AKa TOUKa MUX OeTajlel Py-
xaeThesa Mo Koay. 11i aBi ocob6mmBOCTi i1 3yMOBUIN 000B’ I3KOBE BUBUEHHS PYXY
0 KOJIy, a caMe — PiBHOMiIpHUU pyX Tijia Imo KoJy.

Pyx marepiajbHOI TOYKH IO KOJIO-
Bili TpaekTOpii 3i mMBHUAKicTIO, cTa-
JIOI0 32 3HAYEeHHAM, ajie 3MiHHOIO 3a
HanpAMOM, Ha3UBAaIOTh pPi6HOMID-
HUM PYXOM nO KONY.
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Man. 74 Man. 75

r' | IllpunmycTtumo, 1m0 Ti0 PiBHOMIPHO PyXaeThCs IO KONy 3 TOYKU A B
fé*" Touky B (mas. 74). Toxmi masax, AKuUil BOHO IIPOUIILIO, — Iie JOBMKHUHA

. l
ayru l, a 3HAUeHHSA IMIBUAKOCTI BUBHAUMMO 3a (pOPMYJIOI0: U =—, e U —
t

MIBUJAKICTh PYXy Tijla Mo Kouy; [ — mpoiifieHuil TijioM NLIAX (HOBXKUHA
nyrm); t — 4ac pyxy Tizua.

Hanpawm mBugKocTi HalimpocTilile BUSHAUUTH JOCTiTHO.

Hocaig 1. o TounIbHOTO KPyra, I0 00epTaeThCA, JOTOPKHEMOCS HO-
skungamu. [Tobaunmo, 110 iCKpu 3-IIif Je3 HOMKHUIIL JIETATh IO JiHii, 1Mo
HepHeHIUKYJIAPHA OO0 paniyca mboro Kpyra (man. 75). Pesyawbrar Oyne
TaKUM caMUM y OyAb-AKOMYy Micili Kpyra. Aje KOKHa ickpa — Iie pos-
JKapeHa JYacTWHKA, SKa BigipBajacsa Big Kpyra ¥ JeTHUTHh 3 TaKOI CAMOIO
MBUKICTIO, AKY BOHA MaJjia B OCTaHHII MOMEHT PyXy Pa3oM 3 KPyroM.

Omxe, MIBUAKICTD MaTepiaJabHOI TOUKU IiJ UaCc PyXy II0 KOJY HAIPAM-
JIeHa MEePIeHAUKYJIAPHO M0 paaiyca Koja B OyOb-sKiil #oro Touiii, To0TO
y3IOB:K HOTHUHOI (Maj. 76). A 3 ypaxyBamHAM KpuBoi (Mmaju. 73) el
BHCHOBOK MOJKHA IIOIMIMPUTH HA OYIb-AKi KPUBOJiHiIIHI pyxwu.

Hocaig 2. 3akpinumo Ha TOpuU30HTaNBHIil oci O damepHuit quck (maa. 77),
Ha gxoMy IpoBeneHo paniyc OA. ITopsan 3 TOuKoio A ITOCTaBUMO IMOKAMKUUK B i
OyZaeMo MOBiJIBLHO i piBHOMipHO obepTaTu mauck. Ilobaunmo, 1110 TOUKa A 3 KOMKHIM
00epToM AUCKA 3HOBY 3’ ABJISETHCSI HABIPOTH HOKaKUMKa B, TOOTO 3MIilicHIOE
PYX, AKUH MOBTOPIOETHCA Uepes3 IeBHUM iHTepBaJ dacy.

Pyxmu, mig yac IKMX NMEBHIi MOJIOKEHHS MAaTePiaJbHOI TOUKH IMOBTOPIOIOTHCSI
yepe3 OJHAKOBi iHTepBaJN yacy, Ha3UBAIOTh NEePiOOULHUMU PYXAMU.

PiBroMmipHUI pyx mo Koy — e nepioguuauit pyx. Ilepiogununuii pyx xapak-
TePU3YIOTh TAKMMU BeJIMUMHAMU, SK Iepioa o0epTaHHs i yacToTa 0o0epTaHHA
(o6epToBa yacrora).

—

Man. 76 Man. 77
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Ilepiox oGepraHHA — Iie iHTEepBaJ Y4acy, IPOTATrOM AKOr0 MarepiajbHa TOY-
Ka 3diliCHIOE OJMH 00epT IiJ Yac piBHOMiIipHOTO PyXy IO KOJIY.

ITosuauatoThr mepion obepranus JgiTeporo T.

Axio siTeporo N mosHAauYnTH KiJbKicTh 00epTiB, 1110 3ailicHIOE MaTepiaibHa
TOUKAa IIiJ Yac piBHOMipHOIro pPyXy II0 KOJIy 3a uac ¢, TO mepiom obepTaHHA BU-
3HAYAIOTh 3a (DOPMYJIOIO:

Opunnreio nepiogy obepraumas B CI € ogHa cekynma (1 ¢). SIxmro mepion
obepTaHHA mOpiBHIOE 1 ¢, TO MaTepiajbHA TOYKA IIiJi YaC PIBHOMiPHOTO PYyXY IIO
KOJIy 3ilicHioe omuH obepT 3a 1 c.

r' Yacrory o6epranHa (00epTOBY YaCTOTY) BUSHAYAIOTH YHUCJIOM 00epTiB,
g'!'"_ fIKi MaTepiaJbHA TOYKA 3AIMCHIOE 3a OMUHHUI[IO YaCy IIiJ 4ac PiBHO-
MipHOTO PyXy IIO KOJYy.

IToswauatoTs uacToTy OOepTaHHA MAaJIOI0 JIATUHCHKOIO JIITEPOI0 N
(v HayKoOBili i HaBUaJbHiH JiTepaTypi yacToTy oOepTaHHA Ie IIo3Haua-
I0THh MaJIOIO I'PeIlbKoIo JiTeporo v (Hio) ado f (ed)).

11106 BusHAYUTH YAaCTOTY OOEepTAHHSA MaTepiaabHOI TOUKHU, Tpeba Kiab-
KicThb obepriB N, AKi BoHa 3mificHmuja 3a yac ¢, MOLiJIUTU Ha Iieii yac:

n=—.
t

ITopiBHIOIOUHN (hopMyJiu OJiA BU3HAUEHHA mepiomy obepranua T i uac-

TOTH 00epTaHHA 1, 6aUYNMO, IO I[i BeJIUYNHU II0B’I3aHi 00ePHEHO IIPOIIo-

- . 1
pIIifiHOI0 3ajiesKHicTIO, TOOTO: n = T

I3 miei opmynm BumamBae, M0 AJA BU3HAUEHHA OAWHUIIL YACTOTU
obepranHsa Tpeba OOUHUINIO IOJIINTH Ha OSUHUIIIO IIepiogy obepTaHHI,
TOOTO Ha CeKYHIY.

Oaunuieio yacrotu obepranuda B Cl € ogHa oguMHUIIA, MOIijJieHA HaA

1 1 .
CeKyHIY (1€). 1; — IIe yacToTa o0epTaHHsd, IIiJ yac SKoro 3a 1 ¢ mare-

pianpHa TOuka 3AilicHioe 1 MOBHUI 00epT, Pyxarouyuch PiBHOMIpHO IIO
Kouary. ¥ TexXHilli TaKy OOMHUIIIO iHKOJM HAa3WBAIOTh OAHUM 00E€PTOM 3a
cekyHay (1 06/c), uacTo 3aCTOCOBYIOTh TaKy OJAWHUITIO, IK OAUH 00epT 3a
xBuauHy (1 06/xB).

SANMUTAHHA 4O BUBYEHOIO TA CAMOIMNEPEBIPKU

1. Akuin pyx Ha3MBaOTb PIBHOMIPHUM PYyXOM MO KOny?

2. Ak HanpsiMneHa WBUAKICTb Tina nig Yac piBHOMIPHOrO pyxy Mo Kony?

3. Axuii pyx HasMBakoTb NEPIOANYHUM? AKMMU BENUYMHAMM OTO XapaKTepU3yoTb?
4. lllo Ha3mBatoTb NnepiogoM obepTaHHA? Aka ognHuuA nepiogy obeptaHHs B CI7?
5. o nokasye yactota ob6eptaHHA? Aka ii oguHuya B CI7?
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NNab6opartopHa pob6ota Ne 4*

Bu3naueHnHsa nepioay o0epTaHHS
Ta MBUIKOCTI PyXy Tijia MO KOJYy

Meta poGoTH: BUSHAUNTH IIePiof 00epTaHHA Ta IIBUAKICTb PYXY Tija IO KOJIy.

IIpunagm i maTepianau: cekyHmoMip, JiHifIKa 3 MiJTiMeTPOBUMU HOAiJIKaAMMU,
pyJeTKa, MpUJaay OJsA BUBUEHHS PYyXy Tijla MO KOJy (BeJiocHUIleHEe KOJIECO
(man. 78), mporpaBau rpammiaaTiBok (Maja. 79), ejseKkTpodopHa MAaIlluHAa
(mag. 80), irpamka (aBTomo6iab (Maa. 81), TpakTOP TOIIO)).

Ximg pobGoru

1. Ha Besmocuneguomy KoJeci (maJi. 78) 3pob6iTh mosuauky. IlounHatiTe pis-
HOMipHO 00epTaTH K0JIecO, OJHOYACHO BBIMKHYBIIU ceKyHaoMip. Koau KoJseco
3pobuth N = 10 o6epTiB, BUMKHITh ceKyHAOMip. 3adikcyiiTe yac t. 3a popmy-

goro T = N BU3HAUTE Mepiof obepTaHHsA KoJieca.

.. . nd .
2. BuwmipsaiiTe giameTrp Kojeca. 3a (QOPMYJIOO U = ? BU3HAUTE NIBUIKICTH
PYyXy KpaiiHix TouoK o06oja KoJjieca.

Man. 78 Man. 79

3. Ha nnariBmi (mas. 79) sazHaueHo, mo BoHa podouts 33,3 006/xB. BusHaure
nepiox obepTaHHS ILJIATiBKH.

4. BuwmipsaiiTe giamerp miaariBku. BuszauTe IMIBHAKICTh PyXy KpaiiHix To-
YOK ILJIATiBKH.

5. Ti cami 3aBmaHHS BUKOHANTe, BUKOPUCTOBYIOUN €JeKTPO(GOPHY MAIIUHY
(mag. 80).

6. Ha mapTi BigmiThTe muiAx [, SKWI IMOBUHEH ITPOiXaTW irpairkoBUN aBTO-
MO00isb 3 esekTpoaBUryHoM (Mas. 81). BumipsiiTe 1eii MiAax pyJaeTKOI0. 3amyc-
TiTh aBTOMOOiJIb, OMHOYACHO YBIMKHYBIIIU CeKyHIoMip. Busuaure uac ¢, 3a axuii

. , ) l
aBTOMOOiJIb TpoixaB 3asHaueHU! NMUIAX [. 3a GOPMYJIO U = — BU3HAUTE IIBU/-
t

KicTh pyxy aBTOMOOi/IA. 3 AKOI0 MIBUAKICTIO pyxanmcd KpalHi TOYKM KoJeca
aBTOMOOGiJIA?

7. 3a momepenHiMHM HAHMMMU BHU3HAUTe Iepion obepTaHHA Kojieca aBTOMO-
Oins.

* fIki i3 3aBmaHp 1iel 1a60paTOPHOI PoOOTU € 000B’ABKOBUMU I BUKOHAHHS, BH-
3HAYAE BUUTEJb.
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Man. 80 Man. 81

Jdasa monuTanBux

;u dArxmio B xabimeri GisuKu € acTPOHO-
miunu#t npuaasn (man. 82), 1o nTeMoH-
cTpye pyx miaaHer HaBKosio COHIIA, TO
3a MOro JOIIOMOTOI0 BH3HAUTE Mepion
00epTaHHa KOXKHOI «IlJIaHEeTH» HaBKO-
JIO «COHIIsI». IKi 1le mpuiaamgu moTpio-
Hi I8 BUKOHAHHS 3aBHaHHsA? 3Hal-
IiTh CIIiBBiIHOINIEHHA MNepiomiB IMX
nJaHeT i mopiBHANTe IX 3 TAOIMUYHUMU
JaHUMU. Man. 82

§ 21. KONMUBANBbHUN PYX. AMNNITYOA KOJIUBAHD.
NEPIOA KONMNBAHb. MAATHUKA

RonnBaﬂme‘/’I pyx (KOJMMBAHHA) — OAWH 3 HAWIONIUPEHIIINX MPOIECiB ¥y
OpUpOAi ¥ TeXHIIi.

Cuocrepe:xennsa. Ilig mgiero BiTpy KoOJMBAlOTHCA HABiTh BUCOTHI OyAWHKU
i BUCOKOBOJIbTHI JiHil eJeKTponepesay, 3[iMCHIOE KOJUBAHHA MaATHUK 3aBe-
neHoro rogmHHMKA (MaJj. 83), aBToMO00iIb HA pecopax MIiJ yac pyxy. 3eMJeTpy-
cu — Ile KOJIMBAaHHA 3eMHOI KODPHW, IPUIJINBU 1 BiyINBM — KOJMBAHHS PiBHA
BOAM MOPiB Ta okeaHiB (Maj. 84), symoBieHi mpuraranaaMm Micsaia, 6uTTsa
MyJIbCY — Pe3yJabTaT MePiOgUUYHUX CKOPOUYEHb CEPIEBUX M’ A3iB JIOJAUHU.

—

Man. 83
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Man. 85

KonuBanbHi sABuUIla BUBYAE CIENiaJbHUNA PO3Aia (PiBMKM — Teopid Koau-
BaHb. 3HAHHA NP0 KOJUBAJbHI IpoIecu MOTPiOHI cyaHO- i JiTakoOymiBHUKAM,
¢daxiBIAM NTPOMHUCJIOBOCTI ¥ TPaAHCIOPTY, KOHCTPYKTOpPaM pamioTeXHiuHOl i
3BYKOBOI amapaTrypu, 6araTboM iHIIIHM.

Hocaixg 1. [lyna cuocTepe)keHHsI Ta BUBUEHHSA KOJIMBaHb, a TaKOMK Jis 3a-
CTOCYBaHHSA B PiBHOMAHITHUX NOpPMIaJax BUKOPUCTOBYIOTH MaATHUKH. Haii-
OPOCTIIINH MasSTHUK — Ile KyJbKa, MiABiIlleHa Ha HUTIL A0 AKOICh OIOPU
(man. 85, a). AKIO KYJAbKY BiIXWJINUTH BiJl MOYAaTKOBOTO IIOJOKEHHS PiBHO-
BarW i BigmycTmTH, TO BOHA IOYHE PyXaTHCA 3JiBa HAIIPaBO, CIpaBa HAaJiBO
IOTH, MOKHW KOJUBAHHA He NOPUNUHATHBCA (Maa. 85, 6). Maaruuk DPyKo
(man. 85, 8), 110 3HaX0AUTLCA B nmapusbkoMy IlaHTeoni (PpaHIisa), ToBOOIUTH
Te, 110 3eMJiA 00epTaEThCA HABKOJIO CBOEI oci.

VY (isuri masgTHUK 10gi0HOI Oy0BY HA3WBAIOTh MATEMATHUYHUM MAaATHUKOM.

AKi e nailixapaxmepHiwi 03HaKU KoausanrvHux pyxie? IlpoBeapeHuit qocain
Iae 3MOTY 3pOoOMTH BUCHOBOK, IO IiJi YaC KOJWBaHb MEBHI MOJIOMKEHHSA Tijga
IIOBTOPIOIOTHCA a00 MailKe ITOBTOPIOIOTHCA. 3POOUBIIY OJHE IIOBHE KOJUBAHHA,
TOOTO TPOUIIOBIIN IIJIAX BiJf KPaWHBOTO JIIBOTO IOJIOKEHHA OO KPaiHBOTO
IpaBoro i Hasam, Tijo, miABillIeHe Ha HUTII, ¥ HagaJli TOBTOPIOBATUME TaKUM
camuii pyx. Mu B)Ke 3HAEMO, AKIIO PYX TiJIa IIOBTOPIOETHCS i3 YacoM, TO HOTO
Ha3WBAIOTh MIEPiOIUUHUM.

MexaHiuHi KOTUBAaHHS — IIe TAKUN PyX, IiJ 9Yac AKOTO MOJOKEHHS i mBUI-
KicTh pyxy Tijla TOYHO a00 IMPUOIN3HO MOBTOPIOIOTHCA UYepe3 IEeBHi iHTep-
BAJIM Yacy.

IToBTOpPIOIOTHCA PYXU MOPIIHS Y ABUTYHI aBTOMOOiJIs, YOBHIB — HA XBUJIAX,
CTepPIKHA BimbifHOTO MOJIOTKA, CUTAa COPTYBAJbHOI YCTAHOBKHU. Y Ce Iie IPUKJIa-
IV MeXaHiYHUX KOJUBaHb.

MaremMaTHYHNN MasITHUK CKJIALAETHCA 3 KIJIBKOX TiJ, AKi B3aeMOJiIOTh MiK
coboro: 3eMJys i KyJbKa, KyJbKa i HUTKaA, HATKA i oIopa B TOUYIi migsicy.
JAKmro miero iHIMUX TiJ HAa MagATHUK MOYKHA 3HEXTYBAaTU, TO KaXKyThb, IO Tija
Yy CKJIali MasATHUKA YTBOPIOIOTH KOJUBAJIbHY cUCTeMY. SIKIITO BUBECTH KOJIV-
BaJIbHY CHCTEMY 3i CcTaHy PiBHOBArm — BiAXWJIUTU KYJBKY 3 IIOYATKOBOTO TIO-
JIO}KEHHA 1 BiAmycTUTH, TO AajJi KOJMBAHHS OYyAyTH IPOJOBIKYBaTUCA 0€3 30B-
HITHBOTO BTPYUYAHHS 3a PAXYHOK B3aeMOMii MixK TimamMu cucTeMu.

KoauBanHusd, siKi BiZ0OyBarOThCS B KOJIUBAJbHIN CHCTEMi 3a PaXyHOK B3a€MO-
oil MisK Timammu, 1o Il yTBOPIOIOTH, HA3MBAIOTH GLAbHUMU.
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KonuBanHus KyJIbKM Ha HUTINL, SKi MU PO3TJI-
HYJU, € MPUKJIAJAOM BiJIbHUX KOJIMBAHb.

A sxuii BUIJISA MalOTh KOJUBAHHSA i axumu di-
SUUYHUMU BeJINUYNHAMU BOHU XapaKTePU3YIOTHC?

Hocaig 2. BisbmMemMo MaATHUK, y AKOTO 3a-
MiCTh KYJBKHU ITiABIIIIEHO TATApeIh 3 HACKPi3HUM
OTBOPOM. 3a JOIIOMOTOI0 TAKOT0 ITPUCTPOI0 MOIK-
Ha 3amucyBaTy KoJuBaHHA (Majs. 86, a). Ycrano-
BUMO B OTBip TArapiid (pjoMacTep, BUBEIEMO Ts-
rapemb i3 IIOJOKEHHA pPiBHOBaArm i BigmycTmMoO.
MasaTHUK mouHe 3mMiMICHIOBATH KOJWBaHHA, a (Jo- @
MacTep, TOPKAIOUNCh apKyIlla KapToHY, AKUU MU
PiBHOMIpHO IIPOTATYBATUMEMO ITiJi Yac KOJIMBAHb,
3aJIMINIaTIMe Ha HbOMY CJIiJ.

¥ pesyabrarti gociaimy orpumaemMo rpa)ik KOJIu- r @
BaHb MadATHUKA Yy BUIJIALL HaKpecJeHol Jrimii A
(maz. 86, 6), TOOTO 3a/I€KHICTD BiAXUIEHHA MaAT- 0 \/ \/ \/t, C
HUKa Big uacy. 3rogoM AOKJIAIHO BUBYATHIMEMO
0 XBUJIACTY JiHiI0, AKY HAa3WBAIOTh CHHYCOITO0O0. Man. 86

A BumHo 3 MaaoHKA 86, 6, MAsITHUK y IIEB-
HUN MOMEHT BiIXUJIAETHCA BiJl IIOJOKEHHA PiBHOBAru Ha IeAKY MaKCUMAaJIbHY
Bimcraus. e BigxuaeHHs MasgTHUKA Ha3BaJd aMILIITYI0I0 KOJIUBAHb.

AMIutiTyna KoJIMBaHb — Ile HalOiJbIlle BiIXWJIEHHA Tijla Bil IIOJIOKEHHS
piBHOBarM.

AMITiTYny KOJMBaHBL II0O3HAUAIOTH JiTepoio A. Ii ogmuwnmero B CI € omum
metp (1 m). 3HaUEHHA aMILIITY U 3aJI€KUTh TiJIbKU BiJl TOro, Ha AKY BificTaHb
TiJIO BiZBeaM Bin IIOJIOKEHHS PiBHOBATH IIE€pPe] IIOYATKOM KOJIMBAHbB.

MasaTHuK BUKOHYE OIHE TOBHE KOJWBAHHA 3a IIeBHUN uac. TpuBajicTh
OIHOTO IIOBHOT'O KOJIMBAHHSA HA3WBAIOTH MEPioIoM KOJHBAaHb.

Ilepiox xKosmBaHP — Ie HAWMEHININN iHTEpPBaJI yacy, yepe3 AKUN TEeBHUN
CTaH PyXYy Tijia MOBHICTIO ITOBTOPIOETHCS.

Ilepiox KosuBaHBR MO3HAYAIOTH JiiTepoio T. HMoro onuHniero B CI ¢ ogua ce-
KyHaa (1 c).
dAxmro sa yac ¢t Bimdysmocss N MOBHUX KOJWBaHBb, TO, II[00 BUBHAUUTH IIepion
T, motpibHO ¢ momiautu Ha N, TOOTO:
r-L.
N
Hociin 3. BisbMeMo MaATHUK, AK Y OOCTiAi 2, i
ajle migBicMMO TArapelhb Ha HHUTKY OijbIIoi mo-
B:kuHU. IloTiM TaK camo 3amuiremo rpadik KoJiu-
BaHb HOBOTO MasiTHHKA ¥ MOpPiBHAEMO IiOoTO 3 rpa-

dikom y gocaizi 2. ITobaunmo: 1110 OiIbIIIA TJOBMKII- 0 i, C
Ha MasATHUKA, TO OiJbIINi mepioa Horo KoJIuBaHb
(mau. 87). Man. 87
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!| — Ilepion KoMMBaHB MASITHMKA 3aJIEKUTH Bif
= iioro moB:kuHU. o MOBIIMII MasSTHUEK, TO

= 9093
* OiIBIIMIA TepPiox HOTo KOJIMBAHB.
o SKIMO BUKOHATH JOCHIAW 3 TPYKUHHUM
: MaATHUKOM (Maj. 88), AKUN CKJIAZAETHCA 3
s NPYKUHU 1 TigBiIlIeHOTro A0 HBOTO Tija, TO
* BUSBUTHCA: 1110 OiJbIlTa Maca IiaBillIeHOTo 0
s MIPY'KUHU Tija, TO OiABIINY Imepios KOJIMBaHb
= OPY*KUHHOTO MaATHUKA.

: KonuBanHA XapaKTepu3yHOThCA TaKOMXK

o YacTOTOI0 KOJUWBaHb, AKY MO3HAYAIOTH I'PEIlb-
- KOI0 JIiTepoio v (HI0).

i ;2 YacTtoTa KOJIMBAHb XapPaKTEePHU3YETHCS

YHCIOM KOJIWBaHb, BUKOHAHHX CHCTEMOIO
Man. 88 3a OMMHUIIO 4acy.

HH‘HH{
s 2
o (=3
o (=3
N -

§

M
5]
(=]
=1
w

.

fAximo 3a vac ¢t Bigoysmocss N KoJuBaHb, TO, 100 BU3HAYUTH YACTOTY V, IIO-
Tpi6HO N moxinutuy Ha t, TOOTO:

v:ﬁ, abo v=—.
t T

YacToTa i mepioa KOJMBaHBb OB’ A3aHi 00epHEHO IIPOMOPIIiITHOI 3aIeKHic-
TIO, TOMY: |
T=-—,
v

ne T — mepion KOJMBaHb; V — YaCTOTA KOJIMBAHD.
1
Onunutieio yactotu B CI € omgus repr (1 T'm). 1 T'n =1 T Ha3BaHAa OJMHMUILI

TaK Ha YecTh Bigomoro HiMernbkoro (isuka I'empixa I'epma (1857-1894).

Axmro vacrora KomuBaub v = 1 I'ti, To 1e o3Hauae, 1110 BifOyBAaeThCSA OIHE
KOJIMBAaHHS 3a CeKyHAy. [Ipn0au3Ho 3 TaKOI0 YacTOTOIO 6’ €ThCA cepiie JIOINHN.
Axmro v = 50 I'm, To BindyBaeThesa 50 KoluBaHL 3a CEKYHIY.

Ile mikaBo 3HATH

| £

]' HocnigxeHHs nokasanu, wo cepue muwi pobute 600 yaapie 3a XBUIMHY, a
knTa — 15 ygapiB 3a xBunuHy. [poTe obuaBa cepusi CKOPOUYTbCS 3a Yac XUTTS
TBapWHM 6nmn3bko 750 MIH pasiB. YYeHi BBaXatoTb, WO TPMUBANICTb XUTTS BinbLIOCTI
ccaBUiB (32 BUHATKOM NIOAMHN), SKLWO 1T BUMIpIOBATK KiNbKiCTIO yaapis cepus, npu-
6nn3Ho ogHakoBa.

== 3ANUTAHHS 1O BUBYEHOIO

: 4% 1. Lo Take konueaHHA? HaseaiTb NpUKNaan MexaHiyH1X KonmeaHsb.
2. o Ha3mBaloTb Nepiogom KonuBaHb?

3. AK NpakTU4YHO BM3HAYNTM Nepios KONMMBAHHSA?

4. lllo noka3ye yactoTa KonmBaHb?

5. Akwnii 3B’s30K iCHYE MiXX NepiogoM i HacTOTOK KONMBaHbL?
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NabopartopHa pob6ota Ne 5

HocigsxkeHHsA KOJIMBaAHb HUTSIHOTO0 MasATHUKA

Merta po6OTH: BUSHAUYUTHU LOCTIZHUM IIJIAXOM, Bifi AKMX YMOB 3aJI€KUTH
mepios KOJAMBaHb MaATHUKA.

IIpunxagn i maTepiaau: KyJbKu pPisHOI Macu i omHaKOBOrO 06’€My, HUTKH,
CEeKYyHIOMIip, IIITAaTUB.

Xig poborm

1. ITigBichTe KyJabKy Ha HUTKY 3aBIOBKKU 30—40 cm. Bigxuiaits ii Big mo-
JoKeHHs piBHoBaru. Ilimpaxy#iTe KilbKicTh KOJMBaHBb KYJbKHU i Uac, IPOTs-
TOM AKOTO IIi KOJIUBaHHA BigOyBanucsa. BusHauTe mepiof KOJIMBaHb MaATHUKA.
Pesyabpratu sanumiits y TabauUIlIo.

2. o miei camoi HUTKM ImiABichTe KyabKY iHmIoi macu. IToBTOPiTHL MOTIEpPE-
Hi#l gociix. PesyinbTaTy 3anuilniTe y TadbauI0. 3p00iTH BICHOBOK.

3. 3MiHiTh MOBKMHY HATKH i BUKOHAaliTe ImomepenHi mociaimu. Pesyiabratu
BaIUIIITL y TabJauI0. 3p00iTh BUCHOBOK.

Ne JoBxunHa Maca Kynbku Kinbkictb Yac konvBaHb Mepiog
pocnigy | HUTKM [, M m, Kr KonvmBaHb N Uy © KonveaHb T', C
1 l m, =
2 17 m,=
3 m,=
l,= —
4 2 m, =

4. TlepeBipTe, uu 3MiHUTHCA IIE€PiOJ KOJWMBAaHb MaATHUKA, SKIIO KYJIbKY
BigxuaaTu Ha pisui Kytu (10°-15°).

Ne KyT BigxuneHHs KinbkicTb Yac konuBaHb Mepiog,
pocnigy KyJbKM KonnBaHb N t, C konvBaHb T, C

1 10°

2 15°

B g monuTInBUX

1. 3akpiniTe IpyXUHY y IMITATUBi, DigBicbTe M0 Hel TArapensb. BusHau-
Te IMepioJ KOJMBAHb TATApIld HA Py KUHI.

2. MocaimiTh, UM 3aJIe;KUTh MePiof KOJMBAHb IIPYKUHHOTO MAATHUKA
Bim Macu Tarapiid.

3AOAMI TA BINPABU

Po3B’a3yemo pazom

1. dxmio mig uac obepraHHA MLIIPYBAILHOrO Kpyra TOYKM Ha HOro o0omi
MalTh IIBUAKICTE Pyxy 95 M/c, To BUHMKae HeOe3lleKa po3puUBaHHA Kpyra. du

. . . 1
MOJKHA el Kpyr, paxaiyc skoro 20 cm, obepratu iz wacroroio 100 E?
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PO3JIJ 2

Hauo: PosB’sazaHH4a
v, = 95 m/c 3 MOYaTKOBUX JaHUX U, — SHAYEHH:A IIBUIKOCTI,
r=20cm = 0,20 m | npu aAKili BUHMKae HeOe3lmeKa PO3PUBAHHS Kpyra;
7= 100 1 U — 3HAUEHHdA IIBUIAKOCTi, AKY MATHMYTh TOUKHK Ha
¢ o6oxi kpyra. g mBuUAKicTh PyXy HOpPiBHIOE: U = —.
v—7? ¢
2nr l .
s ogaoro obepry niax [ = 2nr, gen =3,14;t =T, v =—, n = —, Toxai

v = 2nrn. IligcraBuBIN 3HAUEHHA, oTpuMaeMo: v = 2 - 3,14 - 0,20 m - 100 % =
= 125,6 m/c.

Bionosidv: oTpuMaHe 3HAUeHHs IIIBUAKOCTI OijbIlle 3a Te, IpU AKOMY BHU-
HUKae He0e3lmeKa pospuBaHHA Kpyra. Orike, NLIipyBaJIbHUM KPYyr He MOMKHA

obeprartu i3 uacroroo 100 %

2. Huraunit masgtHuK poouTh 10 KomuBaub 3a 20 c¢. Busunaure mepion i uac-
TOTYy MasATHUKA.

HaHo: PosB’azaunua

N =10 Bukopucraemo dopmyany T = % T=20c:10=2c.

t = 20 C 1

3Hamouun, 110 v = —, BusHauumo v = — ¢ = 0,5 I'm.
T—-?2v—-7? T 2
PiBens A

67. fIk pyxaroTbCA XJIOMUNK i BEJIOCUIEINCT, 300parkeHi Ha MaaoHKax 89 i 90?
68. Ilepion obepranusa Kpyra mopiBuioe 14 c. Ak Bu me posymiere?

. . 1
69. Hacrora obepranua Tija gopiBaoe 10 o IITo 1me o3uauae?

70. Kamiab obepTaeThCcsa Ha HUTII. SIKOI0 Oyle TPaeKTOpPis HMOJBOTY KaMe-
HfA, AKIO0 HUTKA PanToBO 00ipBeThCH?
71. Busnaure mepios o0epTaHHsA Baja TOKAPHOT'O BepcTara, SIKIIO MOro vac-

ToTa obepTaHHA AopiBHIOE 125 o

72. BusHauTe MIBUAKICTh 00epTAaHHA TOYKU 3€MHOI ITOBEPXHi, CIPUYMHEHOI
no6oBUM oOepTaHHAM 3eMJIi, AKI0 paxiyc 3emui mopiBaioe 6400 kM. Touka
posMinryeThbcsa Ha eKBaTOPi.

Man. 89




MEXAHIYHHH PYX

73. Ilepiomg roamBaHb 3yOmjaa ITHEBMATHUYHOTO MOJIOTKa mopiBHioe 0,02 c.
fka gacrora KoauBaHBL 3youia?

74. YacroTa KOJIMBaHb IIOIJIaBKa HA MOPChKUX XBuiaax b I'm. dxuii mepion
KOJINBAHb IIOILIABKA?

Pisens b

75. IIIkiB, miamerp sikoro 16 cm, poouts 300 obepriB 3a 3 xB. Busuaure
YacTOTy O0epTaHHsA INKiBa i MIBUAKICTE PIBHOMiIpHOTO PyXy TOYOK 0007a IIHOTO
mIKiBa.

76. Busuaure pagiyc KoJseca, 1110 piBHOMipHO 06epTaeThCs, AKIIO IMTBUAKICTH

. 1
TOUYOK 0001a KoJjeca gopiuioe 10 M/c, a yacrtora obepTaHHsa Kojaeca — 4 o

77. 3 AKOI0 MBUIAKICTIO BiTHOCHO MOBEPXHi 3eMJIi pyXaioThbCca HUMKHA TOUKA
BeJIOCUIIETHOT'0 KoJjeca, IeHTP KoJieca i oro BepXHsS TOUYKA, AKIIO BEJIOCUIIE]
pyxaeTbcd 3i mBHUAKicTIO 5 M/c?

78. XBunauHHA cTpisika B 1,5 pasa moBina 3a TOMUHHY. Y CKiJIBKU pasiB IIBUI-
KicTb KiHIS XBUJIMHHOL CTPLIKY OLIbINIa 34 IMIBUAKICTD KiHIS MOSUHHOL CTPiIKI?

79. BusHauTe IIBUAKICTHL PiBHOMIPHOrO PyXy KiHIA CEKYHIHOI CTPiIKHU
BJIACHOTO TOAWHHUKA. fIKa uacTtora obeprauusa i€l cTpiaxu?

80. 3agHe KoJieco Boza, miamerp AKoro 84 cm, 3poduio 434 obepru. CKiIbKU
00epTiB 3pobmJIo Ha IIill caMili BicTaHi mepeaHe KoJjeco, miamerp axoro 70 cm?

81. Cxapaxrepusyiite hismuHi BeJMUMHU «IMepion obepTaHHSI», «UacTOTa
obepTaHHS».

ICTOPUYHA OOBIOKA

MoHapg aBi Tncsdi pokis Tomy ApicToTens nncas: « OcKinbKu npupoda € noYamkom pyxy ma
3MiHU, a npedmMemomM Hawoao OOCIOXKeHHsI € npupoda, MO He MOXHa 3anuwumu
Hes3’sicogaHUM, W0 make pyx, 60 HesHaHHS pyxy npu3eede 00 He3HaHHS rpupoduy. ig pyxom
ApicToTenb po3ymiB 3MiHW, LLO BiaOyBatoTLCS 3 TiSIOM, TOOTO 3MiHM MiCLIS Y MONOXKEHHS Tina
BIOHOCHO iHWMX Tin. CknagHiwmn pyx, 3a cnosamu inocoda, Bkroyae B cebe nonepeaHin,
MeHLL ckrnagHui. Hasegemo npuknagm o umx BUcnoBsrnoBaHb Apictotens. HavnpocTiwmnm €
MeXaHi4YHWI pyXx, TOGTO 3MiHa i3 YaCOM MOMNOXEHHS Tina BiAHOCHO iHLWKX Tin. KpiMm MexaHivyHo-
ro pyXy, iCHytHOTb CKMagHiLLi pyxu: TENSIOBI, ENEKTPUYHI, aTOMHI. | Ui pyxu BXe BKMYaoTb Han-
NPOCTIiLWi pyxu (HYaCTUHKN MpW TEMNSIOBOMY PYCi PyXatoTbCs 3a 3aKOHAMM MEXaHIKM).

ITaninceknn isuk i actpoHom Manineo Maninen BUKOHaB I'PYHTOBHI AOCHILKEHHSA Mexa-
HiYHOro pyxy. [aninen ccopmynoBaB NPUHLMN BiAHOCHOCTI 4115 PIBHOMIPHOIO NPSIMOSTiHIn-
HOro pyxy. Y4eHuin, BUB4ao4M BiflbHe NafiHHA Tin, 4OXOOUTb BUCHOBKY, LLO Tifo Nagae Ha
3emnio 3 MOCTINHO 3pOCTarYOoH0 LWBMAKICTIO. Arne NoTpibHI 6ynu ekcnepMMeHTn A4ns nigTeep-
OXKEHHS LUUX NuLle TeopeTUYHUX rinoTes.

MMig Yac BMBYEHHSA BINbHOrO NafiHHs Tin Maninewn 3iTkHyBCS 3i CKNagHUM 3aBAaHHAM BUMI-
ptoBaHHst Yacy. BiH npyaymaB crnocid CrnoBinbHEHHS NPOLIECy NafiHHs, 3MYLLYHO4M TiNo pyxaTucs
Mo NOXWUAIV NAOLLUMHI 3 HEBENMKUM HaxXMIoM. YUYeHWUii 3HaB TEOPETUYHO, LLIO NP LbOMY Mae 3Mi-
HIOBaTUCA NuLLE MacLuTab pyxy, i MPOBIB TaKMA EKCMEPUMEHT: y AePeB’aHil AOLIL BiH NpopizaB
CTpOro NPAMONiHiHMI xorob | 4obpe BignonipyBas CTiHKW. YCTaHOBUBLLW MOTO Mg, KyTOM 40 ro-
py30HTY, Maninen ckovyBaB yHU3 6pOH30BY Kyrto. BumMiptoBas Yac NpoXomKEHHS Kynetro Bigpiskis
LUAsAXY Pi3HOI AOBXMHM. OCKifnbKM TOYHOIO roAMHHUKA B Ti Yacu He Byro, To [aninen 3saxysaB
BOAY, SIKa BMTikana 3 BENMKOro pe3epByapa Kpidb TOHKY TPyOKy 3a Yac nepeMilLleHHst Kyni Big, OaHi-
€i TouKM xonoba Ao iHWoi. BiH ycTaHOBMB, LLIO Yac TOYHO AOPIBHIOE KBAPATHOMY KOPEHHO 3 Mpo-
MOEHOI BiACTaHi BiANOBIAHO A0 rinoTesun Npo NagiHHA Tin 3i 3pOCTaryoro LUBUAKICTHO.
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PO3JIIJI 2

MEPEBIPTE CBOI 3HAHHSA

KouTpoabHi 3anurtanusa

1. Aki BUAM MEXaHIYHOro pyxy BU 3HaeTe? Y YoMy nonsrae ix BigMiHHICTb?

2. Bigomo, Lo B ryctoMy TyMaHi nerko 3abnykartu, 60 He BUOHO nNpegMeTiB, BIOHOCHO
AKMX MU pyxaemocsd. YoMy X Togi B nici, e 6arato gepes, Takox nerko 3abnykatmn?

3. Unum MOXyTb BIOPI3HATUCS PIBHOMIPHI NPSAMOMIHINHI pyxn ABOX Tin, SKWO Tina npo-
MLWAM OQHAaKoBI BiacTaHi?

4. 7K BU3HAUNTK cepeHio LWBUAKICTb PyXy Tina, WO CKOYYETLCHA 3 MOXUIIOI NAOWMHNTY
Aki BENMYMHW BM NPU LbOMY NMOBUHHI BU3HAYNTU NPaKTUYHO | SKUMU Npunagamm?

5. Akvmun npunagamm IKCyoTb WBKAKICTb PyXY Tin? AKoro Tuny BOHW OyBaoTh?

6. Ynm BigpisHAETLCA NPAMONIHIMHUI PIBHOMIPHWIA PyX Tina Bif MOro piBHOMIPHOIO pyxy
no kony?

7. Ha3BiTb BENUYNHW, SKi XapakTepuaytoTb PiBHOMIPHWIA PyX Tina rno Kony.

8. Ak MOXXHa BM3HAUNTW LWBMUAKICTb PIBHOMIPHOMO pyXy Tifla no kony?

9. HaBegiTb Nnpuknagm KpUBOIIHIMHMX PyXiB, 30Kpema pyxiB Tifl No Kory.

10. Ywu BCi Tina MoXyTb KOnmBaTuca?

11. HasBiTb BENUYNHW, SKi XapaKTepuaytoTb KOIMBHI NPOLIECH.

12. JoBxunHa MasTHUKA HACTIHHOMO rOAMHHMKA BiOPaxXOBYETLCS Big TOYKM MOro niggicy Ao
LieHTpa >XePCTSHOMO KPYXXeyKa, AKUA HacampKeHo Ha cTepkeHb. OnycTUTM Yv MigHATY No-
TPIBHO KPY>KEYOK, AKLLIO FOAMHHMK NOYaB BigcTaBaTn?

IlTo a 3Haro i BMit0o poOouTH

£ 3Halo, fAKi € oguHULI WNAXY, Yacy, WBUAKOCTI pyxXy Tina.
1. 3amicTb kpanok ycTaBTe NponyLLUeHi Yicna:

1TKM=...M; 1cM=...M; 1TM=..MM; 100M=...CM = ... MM;
1rog=..¢c; 30c=...ron; 15xB = ... G 3rogp=..XB=..C;
18 km/ropg = ... M/c; 20 m/c = ... km/rop; 20 cm/c = ... M/c; 9 km/c = ... m/c.

51 BMito nosicHOBaTU iBULLA.

2. fke npupogHe ABMLLE BU CMOCTEpIraeTe Ha MantoHkax 91 i 927

3. 3a dkoto inocTpaLielo MoXHa BU3HAYUTK, PYXAETLCSA CMOCTEpIray Y 3HaXOAUTbLCA Y
CTaHi crnokot?

4. Ik NOACHWUTU Pi3HY TPAEKTOPIIO NafiHHSA Kpanenb Ha ckno (man. 91, 92)?

Man. 92
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Man. 93

£ 3Hal, AK BU3HAYNTN Pi3UYHi BENTUYUNHMN.

5. 3a mantoHkoM 93 BM3HauTe LWBMAKICTb PyXYy BaHTaXXHOro aBToMobins.

6. Mepiog kKonvBaHb 3ybuna NnHeBMaTUYHOro MonoTka AopisHioe 0,2 ¢. HAka 4YactoTta Ko-
nuBaHb 3ybuna?

51 BMit0 BUKOHYBaTu focniau.
7. BukoHytoun nabopatopHy poboTy, y4eHb BU3HAYMB, LLO MAATHUK 34incHuB 50 konu-
BaHb 3a 45 c. Akuii nepiog KonmBaHb MaATHUKA?

A Bmilo onucyBaTtu i 6yayBatu rpacpiku piBHOMipHOro pyxy Tina.
8. [1a moToumKnicT, nepebyBatoum B OOQHOMY MYHKTi, MOYanu pyxaTucsa B OAHOMY Ha-
nNpsiMi IPSIMONIHIHOIO TpaekTopieto. Mpadikn WBMAKOCTEN NOAAHO HA MarltoHKY 94.

v, KM/TOox A

60 1 —

0 | —

20 + ———

i ' } . >
0O 1 2 3 4 5 t, TOJ
Man. 94

a) Aka WwBnakicTb pyxy KoxkHoro motoumknicta o 1 rog? 2 rog? 3 rog? 4 rog? o 5 rog?
6) Y skoro moTouumknicTa Wwenakicte Oyna Hanbinbwor? HarmeHworo? Konu ue 6yno?
B) Akuii 3 MmoToLMKNICTIB He pyxaBca? Konu ue 6yno?

r) Ak wnax npoige KoxeH motouuknict 3a 1, 2, 3,4 i 5 rog?
4) HakpecniTb rpadpikn 3anexHocTi npongeHoro MoToUMKNICTaMuy LASXY Big vacy pyxy.
e) Aka cepefHs LUBMAKICTb PyXy KOXHOIO MOTOLIMKITICTa 3@ BECb Yac pyxy?

~

£ BMil0O KOHCTpylOBaTH.

9. «TpaHcnopTyBaHHsA 0BOYiIBY». HocuTn 3ibpaHi oBOYI 3 BigaaneHunx micub npucagnubHoi
[insHkn gocutb Baxkko. OcobnmBo AKLWO Le Benvka KopanHa 3 kapTtonneto, bypsikamu, rap-
Oy3amu ToLwo. 3anponoHynTe NPUCTpI abo cnocib TpaHCNOPTYyBaHHS TaKMX BaHTaXiB 3 ypa-
XyBaHHSAM TOrO, LLIO OBOMi e He 3ibpaHOo MOBHICTHO 1 BUKOPUCTOBYBATM Bi30K YK BinbLu BaH-
TaXxonigMnoMHUI TPaHCMNOPTHWMIA 3aci6 HEMae MOXITMBOCTI.

10. MNpuaymante npunag s BUMIPIOBaHHSA LUNAXY Nif Yac KPMBOMIHIMHOMO pyxy Tina.
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TECTOBI 3ABOAHHA

BapianT 1

1. Aki 3 HaBegeHMX YaCTMH Benocuneaa, Lo CnyckaeTbesa 3 ropu, nepebyBatoTb y pyci Bia-
HOCHO 110oro pamm?

A nepgani nig Yac ix obepTaHHs

B nepani nig yac «BinbHOro xo4y» Benocuneaa
B oci konic

" naHutor nig yac obepTaHHA neganewn

2. BigHOCHO SIKMX Tin nacaxup, K1 CMaNTb Yy PyXOMOMY BaroHi, nepebyBae y Cnokoi?

A BaroHa

B 3ewmni

B iHWnX nacaxupis, AKi CUOATb Y BaroHi
I" konic BaroHa

3. Macaxunpcbkuin Noi3g 3a KOXHIi NiBrogMHU gonas BiacTaHb 60 kM, 3a 15 xB — 30 Km, 3a
1 xB — 2 kM. Axui ue pyx?

A piBHOMIipHUNI

B HepiBHOMIpHUIA

B kpuBoniHinHun

" pyx no kony

4. OguH nitak netuTb 3i weuakicTio 540 km/rog, a gpyrui — 130 m/c. Y siKoro nitaka weua-
KicTb pyxy binbLia?
Ay nepworo

B y gpyroro
B ogHakoBa

5. ABTOMOGinb npoixas BiagcTaHb 2 KM 3i weuakictio 20 m/c, a notim 4,5 kM — 3i LUBMAKICTIO
15 m/c. Aka cepeaHs WBNOKICTb pyxy aBTOMOOGINS Ha BCIN OiNsHUi wnaxy?

A 17 m/c

B 16,35 m/c

B 16,25 m/c

I 16,00 m/c

6. Tino 3a 5 ¢ pobutb 20 obepTiB. Aknii nepiog obepTaHHs Tina?
A0,20c B4c B0,25¢ r100c

7. Yn 3anexunTb Nepiog KoNMBaHb MasiTHUKA Bif AOBXUHU HUTKN?

A 3anexuTb
B He 3anexunTb
B 3anexuTb TinbKn B NEBHUX BMMNaaKax

8. MNepLwmnn MasTHUK Mae AOBXUHY 2 M, a gpyrun — 4 M. lNepioa KonvBaHb SKOro MasiTHUKa
Binbwmnn?

A nepLuoro B gpyroro B ogHakosi



MEXAHIYHHH PYX

BapianT 2

1. AGnyko, WO NexuTb Ha CTOMi BaroHa pyXoMoro noi3fa, pyxaeTbCsl BiGHOCHO...

A nacaxwupa, skuin ige no BaroHy
B tennoBo3a

B 3emni

I nacaxwupa, K1 CManNTb Yy BaroHi

2. fAke 3 HaBeaeHux Tin nepebyBae B CNOKOI BiAHOCHO 3eMri B 4aHMI MOMEHT yacy?

A ryceHuLi TpakTopa, WO CTUKaKTbLCS i3 3eMIeto Nif Yac Noro pyxy
B BepxHi YaCTUHM ryceHuLb pyxoMoro TpakTopa

B CoHue

" oci BenocunegHux Kosic nig Yyac pyxy

3. ABToMOGink 3a nisrogmHun nogonae 30 kv, npudomy 3a nepwi 15 xB — 20 kM, a 3a HacTyn-
Hi — 10 kM. Akni ue pyx?

A piBHOMIpHUNI

B HepiBHOMIpHUNI

B kpuBoniHinHmn

" pyx no kony

4. OgnH aBTOMOGINb pyxaeTbca 3i LWBUAKICTIO 72 kMm/rog, a apyru — 25 m/c. Y sikoro 3 aBTo-
MOGiniB WBMAKICTb pyxy Ginblia?
Ay nepworo

B y gpyroro
B ogHakoBa

5. CnigomeTp aBTOMOGINS BNpoaosx 0,2 ro nokadysas WBKUAKICTb 60 km/rog, a noTim ynpo-
poex 0,1 rog — 80 km/rog i 3HoBy Bnpogosx 0,2 rog — 40 km/roa. BusHauTte cepeaHto WBMA-
KICTb pyXy aBTOMOOINS Ha BCbOMY LLIISXY.

A 60 kv/rop

B 62 km/ron

B 59,5 km/rop,

' npaBunbHOI BigNOBIAI TYT HEemMae

6. Aka yacTtoTta obepTaHHs Tina, AKkwo BoHo 3a 10 ¢ pobutb 100 obepTiB?
A 100y
B10 Ty

B1ly
I npaBunbHOI BIgNOBIAI TYT HEMaeE

7. Yu 3anexunTb Nepiog KoNMBaHb MasiTHUKA Bif 4acTOTW KONMMBaHbL?

A 3anexuTb
B He 3anexuntb
B 3anexuTb TinbKn B NEBHUX BMMNaaKax

8. MNepwuin maaTHMK KonMBaeTbCs i3 yactoTol 5 'y, a gpyrun — 2 u. Akui 3 MasTHUKIB
JOBLUNIK?

A nepLunii B obuaBsa B npyrun
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PO3JIJI 3

@osgm S
B3AEMOAIA TIJI. CHUJIA

o B3aemogis Tin e ABuLLe iHepUii o IHEpPTHICTL TiNa ¢ Maca Tina
e ['ycTnHa peyvoBuHN ¢ Curna e Cuna TsXiHHA o Crna npyXHOCTI
o 3akoH 'yka e Bara Tina e HeBaromictb e [InHaMmoMeTpu e BuMiptoBaHHsI cun
e TepTs o Cunu TepTsa o KoedilieHT TepTa KoB3aHHSA e [logaBaHHSA cun
e PiBHOLiHa cun e TUCK TBEPAMX TiST HA NOBEPXHIO @ CUMa TUCKY e TUCK
piavH i rasie e 3akoH Nackans e [igpaBniyHi MawmnHyM ¢ Cnony4yeHi NocyanHn
o ATMOChepHUI TUCK o« BapomeTpn ¢ MaHoMmeTpu
e PignHHi Hacocn ¢ BuwitoBxyBarnbHa cuna e 3akoH Apximeaa
e YMOBW NnaBaHHS Tin

§ 22. B3AEMOIA TIN. ABULLE IHEPLIT

ynonepeaHLOMy po3mini MU PO3TIAAHYJN DPiBHOMIpHUN 1 HepiBHOMipHUI
PyXU, KOXKEH 3 AKUX 3a TPAEKTOPi€I0 Mo:Ke OyTU HNPAMOJiHIMHUM i KPpUBOJi-
Hittnum. Ilig yac piBHOMIpHOTO NMPAMOJIIHIHOTO PYyXy TiJI0 pyxXaeThbcda 3i cTa-
JIOI0 3a 3HAUEHHAM i HAIPAMOM MIBUIKICTIO. A INMBUAKICTH Miff Yac HepiBHO-
MIipHOTO PyXy 3MiHIOETHCA i3 yacoMm. PosriigHeMO MPUKJIAAM BUIAAKIB, yHa-
CJIIMOK SAKUX TiJIO 3MiHIOE BJIaCHY IIIBUAKICTH pyxy abo ii mampsam.
Cnocrepesxenns 1. IToBcAKIeHHI cIlOCTePesKEHHA i JTBEPYKYIOTh: AJIA TOTO
1100 Tisio mouaJsio pyxarucs (To0To HabyJI0 IIBUAKOCTi), HA HBOTO MAa€ MOLisATH



B3AEMONIA TIJI. CHJIA

igmie Ttimo. Hampukmaan, m’ad, IMo Je-
JKUTh Ha (pyTOOJIBHOMY IIOJIi, IIOYHE PY-
XaTucs TiJIbKMW TOAi, KOJM Ha HBOTO Ha-
JIeTUTH iHIMu# M’A4 abo Mo HBOMY Bja-
pATH HOroto (Maj. 95).

Ae saKmo Ha M’A4Y4 He AiIOTH iHIIML
Tija, TO BiH caMOCTiliHO He 3MiHHUTEL BJIac-
HOI IIIBUIKOCTi, He IIOUHE pyXaTucs BiJ-
HOCHO 3eM.Ii.

Hocaixg 1. Ha oxguu i3 gBOX Bi30UKiB,
III0 CTOATHh Ha peiiKaxX, MOKJIAJIM MAarHiT,
a Ha Ipyruii — craneBuii 6pycox (Mai. 96). Man. 95
Hwurka, nmpuuensena mosany KOKHOIO 3
BiBOUKiB, He mae iM 3MoTu HAOJIMIKATHCA OOWH OO OZHOTO. SIKIIO ImepemajuTu
HUTKY, TO O0MABa Bi3KM IIOYHYTH PyXaTHUCA HA3YCTPiU OAMH OLHOMY, 3MiHIOIO-
YK CBOIO IIIBUAKICTH BiJ HYJIsI O IeBHOTO 3HAUEHHsA. [[pUYmHOI0 3MiHU ITBUJ-
KOCTi € Te, II[0 Mar"iT i 3anisHuii OPYCOK MHPUTATYIOTHCA OAUH 0 OJHOTO,
TOOTO B3a€EMOIIIOTH MiX CO0OIO.

Hocaig 2. IIIToBxHEMO KYJIbKY, SKa JEKUTh HA TOPUSOHTAJIBHOMY CTOJi, —
BOHA ITIOYHE pyXaTHCs PIBHOMIpHO IpaAMOJiHiNiHOIO TpaeKkTopieo. Ilokaamemo
Mar”iT momepeny KyJbKHU Ha MeAKi# BimcTaHi Big TpaekTopii il pyxy. Bauumo,
110 BHACJIITOK B3a€MOJii 3 MarHITOM cTajeBa KyJbKa He TiJbKU 30iJbITyBaTH-
Me BJIacHY IIBUAKICTb, a i moBepTaTuMe B OiK MarHiTy, To6TO 3MiHUTL HAIIPAM
pyxy (mam. 97).

Hocaixg 3. OquH KiHelph IPYKUHU TPUKPIIUMO 0 irpallrKoBOTO aBTOMOOiIs
(man. 98), npyruii — 10 cTOsAKa Ha Kpaio cToJa. IloTarHeMo 3a aBTOMOOiIb Y
0iK BiJ cTOAKA — YHACJHINOK [il PYKHM KiHelp HNPY:KMHM IOUYMHAE PyXaTHcH i
BOHA POBTATYEThC. SIKIMO Temep BiAmycTUMO aBTOMOOiIb, TO PO3TATHYTA MIPY-
JKMHA TOYHE CTUCKATUCS i HamacTh MOMYy PyXy y 3BopoTHomy Hampsawmi. Ha
MOYaTKYy JOCJIiAy B3AaEMOifAJAMN MixK C000I0 pyKa M aBTOMOOLIL 3 HPYIKUHOIO,
VHACJiJOK YOro BOHM 3MiHIOBAJM INMBUAKICTH, a NPYKHHA PO3TATyBajacsd.
ITorim B3aemomisiam Mixk co00l0 aBTOMOOiINBL 1 Mpy:KMHA, V Pe3yJbTaTi UOTO
BOHU 3MiHIOBaJIM BJIACHY IIBUAKICTh, a IPYsKMHA CTUCKAJIACH.

Ilig vac B3aemopmii Tim MoOKe 3MiHIOBATHCA HIBUAKICTH PyXy HE JHIIE TiJ
y mimomy, a # okpemux ix uyactuH. lle BigOyBaeTbcs, HaOpPUKJIAL, SKIIO
TeHiCHUI M’SAY B3a€MOJi€ 3 PAKETKOIO.

VYHacaioK HeoJHAKOBOT'O IIEPEMIIIEHHS OKPEMHUX YaCTUH M’ AY CTUCKAETHCS
i meopmyeThbed (3MiHIOE ¢BOIO hopmy). Takok 3MiHIOE CBOIO (DOPMY 1 paKeTKa.

o

—— o Y Y

Man. 96 Man. 97
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Ha mamonky 99 mokasaHo, IK KOBaJIb
BUTOTOBJISAE MeTalb. ¥ IbOMY pasi BimOy-
BaeThCcA medopmalrisa geTasti i 3MiHIOETbCS
MIBUJIKICTh PYyXy MOJIOTA.

YHacIigoK B3a€MOAil TiJ1 BOHHU MO-
SKyTh 3MIiHUTH IIBHAKICTh i Hampam
CBOIO PYXYy, a TaKOK AedopMyBaTHCA.

d | Or:xe, TOBCAKIEHHUN OOCBim IIigTBEp-
Marn. 99 KY€ BHCHOBOK: INBUAKICTE i Hampam
pyXy Tina MOMKYTb 3MiHIOBATHCSA JIUIIIE

mig yac B3aeMogii #oro 3 iHIIIMM TijIoM.

PosrassHeMo BunagKu, KOJIM TiJIO HA TIOYATKY CIIOCTEPEIKEHHSA BiKe IepedyBae
B pyci. ITo6aunmo, 1110 3MEHITIeHHA MIBUAKOCTI PyXy i 3yIWHKA Tijia HE MOXKYTh
BimOyBaTuca cami mo cobi, a CIPUYMHSAIOTHCA i€l0 Ha HHOT'O iHIIIOTO Tija.

Cnocrepesxenns 2. Bu, mabyTb, HEOJHOPA3OBO CIIOCTEpPirasu, AK HacaKu-
pu, inydyu B TPAHCIIOPTi, panTOM HAXWJIAITHCA BIIEPEN MiJl Yac raJbMyBaHHA
a00 IPUTHUCKAIOTHCS B 0iK Ha KPYyTOMY IIOBOPOTI.

Crocrepe:xennsa 3. Ko Ha ypoii QisKyabTypu Bu mpobiraere AUCTAHIIIIO
60 M, To HaMaraeTecs PO3BUHYTH MaKCHUMAaJbHY IIBUAKicTh. Ha Qimimri Bixe
He moTpibHO OirTm, aje BuU He MOKeTe PidK0o 3YIMHUTHUCSA, a Ife IIpodiraere
KiJIbKa MeTpiB.

Tax caMmo fAK i JoguHAa, aBTOMOOIIb HE MOKe 3YIMHUTICSA MUTTEBO, a pyxa-
€ThCH ITle IIeBHUH Yac, HaBiTh NP BUMKHEHOMY ABUTYHI abo IIij yac raJbMyBaH-
Hs. Yepes Te He MOKHA mepediraTy BYJIHUIIO IIepel aBTOMO00iaeM, 1110 HabImKa-
€THCA: BOAIN He 3MOXKe HOTO0 PiBKO 3yIUHUTMH.

Hocmix 4. Bisok 3 6pycKoM Ha HbOMY IIOCTaBUMO HA TMOXWJIY ILJIOIIUHY i Bif-
myctumo (maj. 100, a). Bin pyxarumerbcsa BHU3, HaOUpaOUM IIBUAKICTD, aje
IOCATHYBIIIA TIE€PENOHU, Pi3KO 3YOHMHUTLCA. baummo, M0 OPyCOK, AKUNA He
JKOPCTKO 3B’sI3aHUil 3 Bi3KOM, MPOMOBXKYyBaTuMe CBiif pyx gaui (mas. 100, 6).

3 HaBeJeHUX IIPUKJAIIB BUIJINBAE, IO Tijla MalOTh BJIACTUBiCTH 30epiratu
MIBUJKICTh i HAIPAM PyXy 1 HE MOYKYTb MUTTEBO HOTO 3MiHUTHU BHACJITOK mil
iamoro tina. MosXHa TPUIyCTUTH, TIO 3a BiACyTHOCTi 30BHIIIHBOI Aii TisO
30epiraTmme IIBUAKICTH 1 HAIPAM PYyXy SK 3aBTOJHO TOBTO.

fABunre 30epeskeHHS IIBUAKOCTI pyxy Tijga
3a BigcyTHoOCTi Aii Ha HBHOTO iHIIMX TiJx Ha-
@ 3UBAIOTh iHepyie€ro.

/ SBue imeprii BigKpuB iTanmiicbKuil yueHUN
Tamineo Taminmeii. Ha ocHOBiI cBoix mociimis i
MipKyBaHb BiH CTBepA’KYBaB: SKIIO Ha TiJI0 He
IiroTh iHIIi Tija, TO BOoHO af0 mepedyBa€ y cmo-

~ @ Koi, a60 pyxa€Thcsa NPAMOJiHiiHO it piBHO-
e

MipHO.
V npomy pasi KayyTh, IO TiJIO PyXaeTbCs
3a imepiriero.

Man. 100
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SBuine iHmepIlii MMPOKO BUKOPUCTOBY- P,
I0Th y 00yTi # TexHimni. Hanpukaazm, 1106
HacaIuTHU MOJIOTOK Ha Pyuky (mai. 101),
HOTPiOHO IHIIIMM MOJIOTKOM CTYKaTHU IIO
TOPITI0 PYYKU, abo TOpIEeM DPYYKH — IO
MAaCUBHOMY HEPYXOMOMY IIPEIMETY.

IIpukiazom pyxy 3a iHepIli€ro € TAKOXK
PYX MOJEKYJ Tasy — KOKHA MOJIEKyJa B
iHTepBaJIi Yacy MiK ABOMA IIOCJIiJOBHUMU Man. 101
3iTKHEHHAMU 3 iHIIUMU MOJIEKYJIaMU PY-

XaeThCA 3a iHepiriero.

Ile nmikaBo 3HATH

Y CtapopgasHin peLii BUCOKO LiHyBaBCS rapMOHIHMI PO3BMTOK PO3YMOBUX Ta
disnyHmx 3gidbHocTern noanHu. JliognHa o60B’A3k0BO NOBMHHA Oyrna BMITKM LLOCH PoO-
O1TKN, CTBOPIOBATU, TBOPUTU, BOMOAITA 3HAHHSAMUW. BinbL ni3Hi umBinisauii mamxe He
ycnagkyBanu Takoro niaxo4y A0 OUiHKM NMoauHK, ane nam’atb nNpo ue 3bepernacs y
cnosi iHepuisa. Lle cnoBo noxoanTb Big NaTUHCLKOIO «apc» (3 naT. — Mucmeuymso,
Oap) Ta Big’eMHOI YacTku. CTapodaBHi rpekn BBaxanu, WO iHepTHa noanHa, To6To
nognHa 6e3 «apcy», iCHye, a He XuBe. TOMy CMOBO «iHEPTHUI» Ha TOW Yac no4vano
3aCTOCOBYBaTUCA [0 BCbOr0 HEXWBOro. Y CTapOAaBHIX PUMISH CNOBO «iHepTiay
(inertia) BXMBanocs, koMW NLWINOCA NPO HEPYXOMICTb, 6e3aiANbHICTD.

3ANMUTAHHA 0O BUBYEHOI'O

1. HaBeaiTb npuknagu, ski NokasylTb, LUO BHACMigOK B3aEMOAii 3MiHIOETbCHA
LWBUAKICTb pyXy 060X Tin.

. Onnwite gocniawn, ski NokasytoTb, WO Tina nig Yac B3aemogii gecbopmytotbes.

. Kynsa npobuna gowky. Yv nogisina gowka Ha kynto? HYomy?

. Ha rmageHbkivi nbogsaHin JOpiXKLUi KOB3aHAP KMaae Bnepes Yvmany rpyaky fbo-
ay. Wo npu ybomy BigbdyBaTUMeTbCs 3 KOB3aHsipem? Yomy?

. Wo Take iHepuia?

. XTO BigKpUB sIBULLE iHEPLi?

. Ak pyxanocs 6 Tino, sk6u 30BciM He Byno onopy pyxoBi?

. Homy He MoXXHa BMUTb 3YMUHWUTU NOI34, aBTOMODiNb, MOTOLIMKIT, LLO PyXatoTbCsi?

A WN

O~NO O,

§ 23. IHEPTHICTb TIJIA. MACA TINA

Cnoc'repeme}ma 1. M’sau magae Ha MOBEePXHIO 3eMJi, a IMOTiM BifcKaKye Bif
Hel — Ile IPHUKJIAL B3aeMomii gBox Tijm. Mu Bike 3HaeMO, IIO Pe3yJIbTATOM B3a-
eMopii Tiz € 3MiHA iX IMIBUAKOCTI 1 HanpaAMy pyxy. M’su micasa 3siTKHeHHS Bif-
CKaKye Malke 3 TaKOI CaMOI0 IIBUAKICTIO, ajie ¥ 3BOPOTHOMY HAIIPAMi, V¥
cTani 3eMJIi IpaKTUYHO He MOMITHO HiSKHX 3MiH, HacIpaBii BOHH €, ajie 0e3-
KiHeuHO MaJIi.

Y HaBemeHOMY IPUKJIALL BUIHO, IO PEe3YJIbTAT B3AEMOIl TiJ AJad KOMKHOTO
3 HUX € PiBHUM i 3aJIe’KUTh BiJ BJIaCTUBOCTEH IIHOTO Tijia. IloBCAKIeHHUN m0-
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CcBim 1 cmemianbHiI mocaigm cBiguaTh, IO BHACJTIAOK B3aeMomii pisHi Tinga
3a3HAIOTh MEBHOI 3MiHM IMBUAKOCTI 3a HEOAHAKOBi iHTepBaJu Yacy: OOHI — 3a
Oinmpmri, iHmii — 3a menmri. Pyx Tijna, AKe moBiIbHO 3MiHIOE HMIBUIKICTH PYXY,
OiybIlle HAraAye PyxX 3a iHepIlieio, TOMy KaKyTh, III0 BOHO iHepTHiIIe.

InepTHiCcTH — IIe BJIACTUBICTSH Tijia, AKA IOJATAE B TOMY, IO JAJISI 3MiHH HOTO
IIBMAKOCTI Il Yac B3a€MOii 3 OyAb-IKMMH iHIINMU TiJIJaMU IOTPiOEH IeB-
HHUH 4ac.

BioactuBicTs iHepTHOCTI MaroTh yci Tina. KinbKicHolo Miporo imeprTHOCTI
Tija € Maca Tija.

Maca Tina — 1e ¢isuyHa BeJUYMHA, AKA XapaKTepusye iHepTHicTh Tiga. Illo
Oinpmra maca Tijia, TO BOHO iHepTHie.

IcHytoTh pisHiI MeTOAM BU3HAUEHHS MACH TijJa. YCi BOHM I'PYHTYIOTHCS Ha
BUKOPUCTAHHI BJIaCTHUBOCTEM, AKi mpuTaMaHHi BciM 0e3 BUHATKY TijlaM, Ha-
IPUKJIAA HA BJIACTHUBOCTI iHepTHOocTi Tijs. Ha mpakTuii HalspydHimmm Bu-
SABUBCS METOJ] BUMipIOBaHHSA Macu, MOB’A3aHUU 3 A00pe BiOMUM SBUIIEM
B3aeMogii Bcix Tix i3 3emuiero.

Coocrepe:xenaa 2. Bu, mabyTh, HEOTZHOPA30BO CIIOCTEpiraau, SK IaZaloTh
KpaIii JoIly, CHisKMHKHU, K OCiZaloTh APiOHI MOPOIIMHKMN, IK OyIb-AKe TiJjo,
OigaATe Hanm 3eMJelo i BUIIyIeHe, CTPIMKO JeTHUTh A0 3eMJyi. Yci 1i ssuima
HOSCHIOIOTBCSA THUM, IO KpPameJbKU BOOW, CHiIMKMHKMU, IIOPOMIMHKU i Bci iHmi
(isuuni Tina mpUTATyIOTHCA 3eMJe0, TOOTO BBAEMOJIIOTEH 3 HEIO.

Hocaigu mokasaau: 10 3HAUYEeHH ITiel B3aeMomil TuM Ginblie, YuM OiibIa
maca Tija.

Hocaig. BisbMeMo B 0HY PYKY CipHUKOBY KOPOOKY, a B IPYTy IIIMaTOK Je-
peBuHu (Mas. 102). Binbire HaBaHTa’KeHHA BifUyBaTUMEMO B PYIli, AKa TPU-
Mae€ IIIMaTOK JepeBUHM, TOOTO BiH € Ba'KUUM 3a CipHHKOBY KOPOOKY.

Ot:xe, mepeBUHA Mae OLIBITY Macy, HiK KOpPoOKa, OCKiIbKY CUJILHIINE IIPH-
TATYETHCA 3eMJIEIO0.

fAximo macu Tisn 0M3bKI 3a 3HAUEHHAM, SKIIO Tija IysKe MaJji abdo 3aBesu-
Ki, TO TOPiBHATY iX Macy pyKaMu HEMOXKJIUBO. SIK MOXHA BUMIpATH Macy Tija
3 JOCTATHHOIO TOYHiCTIO?

I BU3HAUEeHHS MacH Tijla BUKOPHC-
TOBYIOTH CIIeIliajJibHI mpujagu, AKi Hasu-
BalOTh Tepe3aMu. 300pa’KeHHS TepesiB
MOKHA B3HAWUTH HABITL HA ETUMETCBKUX
mipamizax, BiKk AKMX CKJamae Oijblie 4o-
TUPHOX THUCAY POKiB!

JIroguHa BiKe B IEPIUI TeHb HAPOIIKEH-
Hs ONMHSETbCA Ha Tepesax (maa. 103).
Y marasmHax, anTexkax, Ha IOIITi 3a JOIIO-
MOTI'OI0 TEPEe3iB PiSHUX KOHCTPYKILH 3BaXKY-
Man. 102 IOTh IPOAYKTH, JiKK, mocuaku (maj. 104).




B3AEMO/IA TIJI. CHJIA

. ';' @ . | - Y . S »
. g ] ™ =
— - =y

Man. 103 Man. 104

Ilia BUMipioBaHHA Macu aBTOMOOIJIiB i BaroHiB BUKOPHUCTOBYIOTH ILIAT(OP-
MoBi Tepesu (maa. 105).

Man. 105

BusnauenHns macu Tijla 3a JOIOMOTOIO TEpPE3iB HA3MBAIOTH 3BAYKYBAHHSIM.

Macy Tina mosHaualoTh JATHHCBKOIO JiTeporo m. 3a omuHuiio macu B CI
OpuiiHATO oguH Kimorpam (1 Kr).

Ha mpaxTtuiii 3acToCOBYIOTH TAKOK KPaTHI I YACTUHHI OJWHUIL MacCHU: TOH-
Hy (T), rpam (r), migirpam (mr):

1 1= 1000 kr; 1r = 0,001 kr; 1 mr = 0,000001 xr;
1 kr = 0,001 T; 1 kr = 1000 r; 1 kr =1 000 000 mr.

OCHOBHOIO YaCTUHOIO HaBUAJbHUX Tepe-
3iB (maj. 106) € crep:keHb (KOPOMICJIO Te-
pesiB), AKUN MOKe BiJIBHO MTOBEPTATUCH
HaBKOJIO OCi, po3MimieHol IocepeanHi
crep:kHA (Y HaCTYIHOMY PO3MIiji Bu misHa-
erecs, IO TAKWU MPUCTPIA € MexaHi3zMOM
iy Ha3BOIO BaXKiJb).

Ilo #ioro KiHIIiB miAgBiIlIeHO INAJILKU Te-
pesiB. BusnaueHHa mMacu Tijla 3a IOIIOMO-
TOI0 TepesiB I'PYHTYETHCA HaA TOMY, IO Te-
pe3u 1epebyBaioTh y PiBHOBa3i 3a yMOBH,
SAKIIO MacW TiJI, IO JIeKaTh HA PIi3HUX
maJabKax TepesiB, ommHaxkosi. Ilpum mbomy
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Man. 107 Man. 108

KOPOMMUCJIO TepesiB po3TallloBaHe I'OPM30HTAJIbHO, a CTPiJKa IIPUJIAAy BKa3ye
Ha HYJbOBY Mo3HauUKy. OTiKe, 3BAKyIOUU TijJI0 HA TepesaX, MOPiBHIOIOTH HOTO
Macy 3 Macoio eTajioHa.

Hns 3BakyBaHHS BUKOPUCTOBYIOTH CHeIiaJbHUU Habip rup pisHoi macu. Ha
masroHKy 107 300paskeHo HaOip rup mo HaBUAJIBHUX TepesiB. ¥ HboMYy € 9 rup
macoro 100, 50, 20, 20, 10, 5, 2, 21i 1 r. 3a ix gJoMOMOT0OI0 MOKHA AiOpaTu OyIb-
ary macy Bif 1 mo 210 r. I'upi, maca sskux MeHIa Bif 1 ', BUTOTOBJISIIOTH 3 aJIiO-
MiHio y BuriAAi miactTuHOK macoio 500, 200, 200, 100, 50, 20, 20, 10 mr.

IIpuxaaa. Ha ogny mmajabKy TepesiB MOKJIageMO Tijo, Macy sSKOro tpeba Bu-
MipaTH, a Ha Apyry — rupi, Macu axkux Bigomi (mas. 108). 'upi mobupaemo Tak,
106 ycraHoBuUJIacA piBHOBara. BuadHauaemo 3arajibHy Macy I'Mp, siKi BpiBHOBa-
JKYIOTh Tijo. Maca Tina mopiBHIOE Maci rup, TooTo 770 r. 3amucyroTh Ie Tak:

m="770r=0,770 xr.

3a JOmOMOroI0 CIeIiaJbHUX Tepe3iB MOKHA BUMIpIOBaTH SK BeJNUKi, Tak i
MaJji macu. Macy Tijl, HeJOCTYIIHUX AJIs 3BaKyBaHHA (HAIIPpUKJIAL, Macy 3eMJIi,
CoHIIs, a TAaKOK HAWMEHIITNX YaCTUHOK PEUOBWHU — aTOMiB i MOJIEKYJI), BUBHA-
YaioTh iHMIUMU crmocobamu. Hampukiaan, HMIJIAXOM BUMipIOBAHHSA IIBUSKOCTEI
iX pyxy, a TaKoK iHIMMUX (i3MUHUX BEJIUUYNH, IO IIOB’A3aHi pa30M 3 MacoI0 TiJ
y pidHUX 3aKOHAX (idwKMH.

Y rabauii 4 HaBegeHO IMPUKJALN MACHU TiJ KMBOI HPUPOAU, a TAKOIK Macu
TiJI, CTBOPEHUX JIIOAUHOIO.

Tabauuysa 4

XXuBa npupoaa Maca Tina Tina, cTBOpeHi NogNHOKO Maca Tina
Komap 7 ™Mr Mikpocxema 900 mr
3epHuHa 30 mr MepLumii cynyTHUK 83 kr
ITognHa 70 kr ABToMOGiNnb 3A3 «JlaHOCY 1140 kr
Ctpayc 100 kr Tpaktop K-700 "
3y6p 1000 «kr EnektpoBo3s 200T
CnoH 7T Jlitak «Mpig» 3 kocmiyHuM | 560 T
Kt 150 T kopabnem «bypaH»
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IMe mikaBo 3HaTH

¥/

I' Kpim cucteMHumx, icHytoTb 1 iHWI oguHULI Macu Tina. Hanpuknag, Macy KOLToB-
HOro KamMeHto BMMIptOtOTL Yy kapaTtax: 1 kapat = 0,2 . Y KuiBcbkinn Pyci oguHuueto
mMacu 6yna 1 rpusHs, gka gopisHioBana npmbnuaHo 410 r. MMisHiwe uo oanHuLto cTa-
nn HasmeaTtu coyHTom: 1 cpyHT = 0,025 nyga = 32 notn = 96 30noTHUKIB = 9216 fo-
neni = 0,4 kr. MNowwmpeHot Oyna i Taka oaMHUUS Macu, sk nyg (bnusbko 16 kr). Ons
3BaXKyBaHHS NikiB BUKOpUCTOBYBanu rpaHun: 1 rpad = 0,6 r. TpagumuinHo LWwe 3acToco-
BYBamnu YHLUi0, 3HaYEHHS SIKOT 3anexHo Bia ranysi nepebysano B mexax 28—-31 r.

3AMNMUTAHHA 4O BUBYEHOIO

1. Wo Take iHepTHICTL?

2. o Ttake maca Tina?

3. Wo € etanoHom macn?

4. Aki BM 3HaETe oamMHULi macu?
5. Ak moxxHa BUMipsiTU Macy Tina?
6

7

. LLlo Take 3BaxyBaHHA?
. Aki cnocobu BMMIpOBaHHA Macu BW 3HaeTe? Y AKMX BUMMagKax ix 3acToco-
BYIOTb?

NabopaTopHa po6oTa Ne 6

BumiproBaHHA MacH TiJl METOAOM 3Ba’KyBaHHSA

Mera po0oTu: HaBUNUTHUCA KOPUCTYBATNCA BaK1JILHUMU Tepe3aMu i BUMipIo-
BaTH 3a IX ZOIIOMOTOI0 Macy TiJ.
IIpunagmu i marepianu: Tepesu, Ba’KKu, Tija pisHoi macu.

Xig poborm

1. OsuaiiomTecs 3 IIpaBuJIaM 3BaKyBaHHSA Ha BaKiJIbHUX Tepe3ax.

I'Ipanma 3BaXKyBaHHA:

1. MNepeg 3BaxkyBaHHSAM Tepean NoTpibHo 3piBHoBaxuTn. LLlo6 yctaHoBWTK piBHOBAry,
Ha nerwy WwanbKy cnig noknacTy KnanTuku nanepy.

2. 3BaxkyBaHe Tif0 NoKNacTu Ha NiBy LlanbKy Tepesis, a rmpi — Ha npasy.

3. 3BaxyBaHe Tino n rvpi Tpeba knacTn Ha wwanbku obepexHo, Wob He 3incyBaTu
Tepesu.

4. He moXxHa 3BaxKyBaTu Tina, Maca sikvx binblua 3a 3anncaHe Ha Tepesax 3Ha4eHHs.

5. Ha wanbkun TepesiB He cnig knactu Mokpi, 6pyaHi, rapadi Tina, Hacunatu 6e3 Bu-
KOPUCTaHHSA NigKNaakn NOPOLLKW, HanMBaTH PianHMN.

6. Opi6Hi rupi Tpeba 6patu Tinbku NiHLETOM.

2. PosrisubTe, AKi BaKKM BXOLATH Y HaOip.

3. IToxkmamiTe Ha OOHY INAJBKY TijJO, a Ha APYTrY Iig0epiTh i moKJIamiTh Taki
Ba)KKH, 11100 Tepe3u Oyao spiBHOBa)keHo. Cyma Mac HOKJaJeHMX BasKKiB J0-
piBHIOBaTMMe Maci Tija.
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4. BusHauTe Macy iHINIMX TiJ i pesyJbTaTy 3alUNIITh y TaOJIUITIO.

Ne

nocniay Hasga Tina Baxku, SKnmMmM 3piBHOBaXKEHO TEPE3N Maca Ttina y rpamax

BOWON -

) L1 MTOMUTIUBUX

1. BuroroBTe BakiJbHi Tepe3u Ta Habip BaXKKiB 40 HUX.

2. 3a IOIIOMOT'0I0 BUT'OTOBJIEHUX Tepes3iB BUMipsiiTe Macy omHiel ropo-
IIUHUA.

3. 3a mOmMOMOrOI0 BUTOTOBJIEHUX TEPE3iB BUMipsAlTe Macy BOAU, AKY
MiCTUTBH HeBeJIMKa IJIANIeYKa (Bix mapdymis, JiKiB TOIO).

§ 24. rYCTUHA PEYOBUHMU

qOMy KasKyTh, III0 3aJ1i30 BasKue 3a aJIOMiHiii, a mip’s Jerime 3a mepeBo?
Yomy oJrisa, rac, 0€H3UH 3aBXK AU ILJIaBAIOTh HA MoBepxHi Bogu? Yu smoriau 6 Bu
OigHATH IOBITPsA, IKe 3HAXOAUTLCA yV KJAacHil KiMmuaTi?

IlomenHi cmocTepekeHHA IIOKA3yIOTh, IO PidHi Tijia omHAaKOBOI Macu 3a-
fiMaroTh pisHi 00’emu. Hanpukiaz, cBuHIEBe i miHOILIacTOBe Tija, II[0 MalOTh
OJHAKOBY Macy, a 00’eM ix Bixmosizao gmopiBamoe 1 gm3i 1 m3, ToO6TO 06’eM
minomnacty B 1000 pasiB Oinbiiinii, HidK CBUHITIO.

SKIiIo Macu Tij 3 piSHUX PEYOBHH OHAKOBi, TO IX 00’€MM 3aBKIM Pi3Hi.

Bispmemo 6 muiaiHapiB 3 pisHMX pPEUOBUH OAHAKOBOTO 06’eMy (miamerp —
18 mMm, Bucora — 50 mm). Bumipaemo ix macu. OTpumaeMo Taki pesyJsbTaTu:
mepeBo — 8,1 r; mnacrmaca — 15,0 r; amiominiii — 34,8 r; 3amxizo — 98,8 r;
aaryap — 105,4 r; migs — 111,0 .

SKIIo 060’eMu TisI 3 PiBSHUX PEeUYOBMH OTHAKOBi, TO IX MacH 3aBKIM Pi3Hi.

BukonaBmu migpaxyHKHN, MOXXHa cKasaTh, o 1 cMm3 gepeBa Mae Macy
0,64 r, a migi — 8,9 r. Bigmosizuao 1 m® mepesa mae macy 640 xr, a mimi —
8900 xr. YuM MOSICHUTH TaKy BigMiHHIiCTH? A HOSICHIOETHCS Ile TUM, IO PisHi
PEYOBMHU MAIOTh Pi3HY I'yCTHUHY.

I'ycTuHa pedoBMHHU IOKa3ye, AKa Maca Pe4oBMHHU, y3ATol B 00’emi 1 M3 a6o
1 cm3. 1106 3’scyBaTn, AK IOTPiOHO BM3HAYATH I'yCTHMHY PEYOBMHHU, PO3IJISA-
HEeMO IPUKJIALI.

Ilpuxnan. Yasyuanii 31uBok 06’emom 3 M3 mae macy 21 . Buznauumo ryc-
TrHy 4aByHy. OCKilbKM 31MBOK 00’emom 3 M3 mae macy 21 000 kr, To maca
1 m3 6yge BTpuui menmowo, TooTo 21 000 kr : 3 = 7000 xr. Orke, rycTuHA
yaByHy gopisaioe 7000 kr ma 1 m3. Takum ymHOM, 3HAIOUM Macy Tina i fioro
00’eM, MOKHA BUSHAUUTHU T'YCTUHY Tija.
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IIlo6 BM3HAYWUTH TYCTHMHY PEUYOBMHM, Tpe6a Macy Tija MOTIIUTH HaA WHOTO
00’em.

ITosHaumBmu 11i BeWYmHU JiTepamMu: p (Po) — T'yCTUHA DPEUYOBUHU; M —
Maca Tina; V — o6’em Tima, orpuMaemMo (GpopMyay s O0UHCIEHHS T'yCTUHU
pEevYoBUHU:

P==
|4

T'yctuna peuoBuHu — ne ¢i3uuHa BeIWYNHA, IKY BH3HAYAIOTh BiTHOIIEH-
HJAM MACH Tijia D0 HOro 00’emy.

OnuHHUIEI0 TYCTUHW PEYOBMHM € OXMH KijjorpaM Ha MeTp KyOiuHmit
(1 kr/m3). I'yCcTMHY DEUYOBMHH BHPAXKAIOTh TAKOX y IpaMax Ha CAHTHMETD
Ky6iunnmii (1 r/cm3).

1 r/em® = 1000 kr/m?3; 1 kr/m3 = 0,001 r/cm3.

Y rabaunax 5, 6, 7 HaBeleHO 3HAUEHHA I'yCTUH TBEePAUX TiJ, piamH i rasis.

I'ycTuHHU JeAKUX TBEPAUX TiJ Tabauusa 5
Teepae Tino P, Kr/m3 p, rlcm® TBeppae Tino P, Kr/m3 p, rlcm®
Ocwmin 22 600 22,60 Mapmyp 2700 2,7
lpnain 22 400 22,40 CKno BikOHHE 2500 2,5
MnatuHa 21 500 21,50 MopuensHa 2300 2,3
3onoTo 19 300 19,30 BeTtoH 2300 2,3
CeuHeupb 11 300 11,30 Llerna 1800 1,8
Cpibno 10 500 10,50 Llykop-padiHag 1600 1,6
Miob 8900 8,90 Oprckno 1200 1,2
INaTyHb 8500 8,50 KanpoH 1100 11
Cranb, 3anizo | 7800 7.80 MonieTuneH 920 0,92
OnoBo 7300 7,30 Mapadin 900 0,92
LnHk 7100 710 Tig 900 0,90
KopyHa 4020 4,00 Oy6 (cyxui) 700 0,70
YaByH 4000 4,00 CocHa (cyxa) 400 0,40
ATnOMiHIn 2700 2,70 Kopok 240 0,24
T'yetunu meakux piguH Tabauus 6
Piguna p, kr/m3 p, r/lcm® Piguna p, kr/m3 | p, rlem3®
PtyTb 13 600 13,60 Cnwnpt 800 0,80
CipyaHa kucnota 1800 1,80 HadTa 800 0,80
Mepn 1350 1,35 AueToH 790 0,79
Boga mopceka 1030 1,03 Edip 710 0,71
Monoko He3bupaHe 1030 1,03 BeH3unH 710 0,71
Bopa guctunboBaHa 1000 1,00 Pioke onoso 6800 6,80
Oniga coHsWHMKOBA 930 0,93 (npu t =400 °C)
MawwuHHe macrno 900 0,90 Pigke noBitps 860 0,86
lac 800 0,80 (npun t =-194 °C)
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I'yctunu meakux rasis
[a3 p, kr/m3 p, rlcm®
Xnop 3,210 0,00321
Byrnekucnwuii ras 1,980 0,00198
KnceHb 1,430 0,00143
MogiTpa (npn t =0 °C) 1,290 0,00129
AsoT 1,250 0,00125
YagHum ras 1,250 0,00125
MpupoaHuii ras 0,800 0,00080
BogsiHa napa (npu t = 100 °C) 0,590 0,00059
lenin 0,180 0,00018
BopaeHb 0,090 0,00009

==/ 3ANMUTAHHSA 1O BUBHEHOIO

1 1. LLlo Take rycTnHa peyoBuHU?
# ) 2. Ak BU3Ha4aloTb ryCTUHY PEYOBUHN?

3. Aki ogMHULi T'yCTUHM BU 3HAETE?

4. lWo o3Hauyae «ryctuHa onii gopieHioe 930 Kr/m3»?

NabopaTopHa po6oTa Ne 7

BusHaueHHS TYCTMHM TBEPAUX TiJ i piguH

Tabauus 7

Mera po060oTH: BUSHAUUTH I'yCTUHY TBEPAUX TiJ i piivH 3a JOIOMOrOI0 Tepe-
3iB 1 BUMipIOBaJIbHOTO IMUJIiHAPA.
IIpuxagu i maTepiaau: Tepesu, BaKKU, BUMipOBaJbHI uaiaapu abo MeH-
3YPKHU, TBep/ie Tijio (I'yCTUHY SAKOT0 Tpeba BU3HAUNTHU), ITOCYANHA 3 JUCTUJIHO-
BaHOIO BOMOI0, ITOCYANHA 3 HEBiIOMOIO PiAUHOIO.

1. BumipsaiiTe macy Tija Ha Tepesax.
2. 3a IOIIOMOI'0I0 BUMipIOBAJIBHOTO IMJIIHAPA BUMipAiTe 00’€M TBEPAOTO TiJja.

Ximg poboTu

m . .
3. 3a ¢opmyaoio p = v 00YHCIiTh TYCTUHY SAHOTO Tija.

4. PesynbpraTm BUMipIOBaHbL i 0OUYMCJIEHB

3aMUIIITh § TAOJIUITIO.

Hassa | Maca Tina | O6’em Tina
PEYOBUHHA m, T V, cm3

l'yctuHa
PEYOBUHY

p, rlcm3|p, kr/m3

5. BispMiTh IBa BUMipIOBAJIbHUX ITUIiHIPU.
B ogun 3 vux maauiite 100 MJI JUCTHUIBOBAHOL
BOJIM, a B APYI'Uil — HEBiAOMY PiIuHY, I'YCTUHY

SAKOI IOTPiOHO BU3HAUUTH.

6. 3a momomororw TepesiB (mas. 109) 3pis-
HOBasKTe IWJIIHAPY 3 pigmHamMu (HeBigomy pi-
OUHY MOJKHA TOJWBATH B IMUJIIHAD ab0o BUJIU-

BaTU 3 HLOTO).

Man. 109
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7. 3HaUu I'yCTUHY BOAU Ta ii 00’eM, BU3HAUTE Macy BOIU.
8. BumipsiiTe 06’em HeBimomol pigmuu i BusHaure ii rycTuny.
9. PesysbTaTu BUMipIOBaHb i 00UMCIEeHD 3ANUIIITh ¥ TAOJIUIIIO.

Maca

O6'em .. Fyctuta .| AncTunboBaHoil 0.6 em . ryCTl.’.'H?
OUCTUNBOBAHOI | ANCTUIBLOBAHOI ST e HeBigoOMOi | HEBiAOMOT pianHM
Boau V., cm? BOAU p, r/cm? . iaMHn V_, cm3 r/cm?3
oamVv,c oau p, r/c pianHM m, = m, t pia o C Py TlC

p

100 1

10. 3pobiTh BUCHOBKH.

) 1 TOMMTIUBUX

1. BusHauTe rycTuHy KapTOIJIUHU (MOPKBH).
2. BusHauTre rycTuHy OJii.
3. BusHauTe rycTuHy IIMaToOuYKa AepeBa (IiHOILIACTY).

3AOAYI TA BINPABU

Po3B’sa3yemo pazom

1. Ha cToJti JeXKUTh KHU)KKA. ¥ HACTiIOK B3aEMO/il 3 AKMMU TiJTaMi KHUMK-
Ka mmepeOyBa€ y cTaHi CIIOKOIO?

Bionosiov: KHMKKA B3aeMoie i3 3eMyer0, a TaKoK 3i cTosoM.

2. Yomy 3 po36iry MoskHa cTpuOHYTH Ha OiJbIINY BifcTaHb, HidK 6e3 po3odiry?

Bionosiov: 3a paxyHOK iHepirii.

3. YoMy Besmki Kopabui, mMigxomsum OO TOPTY, HOUYMHAIOTH 3a3[eserilb
raJbMyBaTH CBiif pyx?

Bidnosgiov: Maouu BeJIUKY Macy, a OTiKe, i iHepTHicTh, KopabJi y BoAi, e
CHUJIM OIOpY MaJii, IPOILINBAIOTL 0e3 MOLATKOBOrO rajJbMyBaHHS 3HAUHI Bif-
cTaHi.

4. Yomy ming yac mporoaoBanuda Oyp’ AHU CJIiL BUTAraTU 3 I'PYHTY HOBiJIbHO,
YHUKAIOUM PUBKiB?

Bionosiov: TOBiIBHO BUTATAOYM Oyp’ sSH, BUIIOJIOEMO HOro 3 KOPiHHSM,
AKIIO K TATHYTHU PUBKOM, TO Oyp’fAH, YHACJiTOK iHEPTHOCTi, He BCTUTAE TIPU-
UTH B pyX, i Mu o0puBaemMo crTebJsa, a KOPiHHS 3aJUIIAETHCA B I'PYHTI.

5. Haiinerme mepeBo — 6anb3a. Maca iioro gepeBuHHu 06’emom 100 cm3® fo-
piBuioe 12 r. BusHaure rycTUHY OepeBUHHU B I'/cM3 i B Kr/M3.

Hauno: PosB’a3auHu4a
— 3
V=100 cm 3a dopmyJiom p = m BU3HAYNMO TI'YCTUHY JePEBUHU.
m=12r |4
o_? p=121:100 cm3 = 0,012 r/cm3 = 120 xr/m3.

Bidnogiov: p = 0,012 r/cm3 = 120 xr/m3.
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PiBens A

82. Yu 3a/UIIUTHCA YOBEH Y CTaHI CIIOKO0, SIKIIO JIOAWHA 3 HHOTO CTPUOHE
Ha Oeper? Yomy?

83. Bu 3abuBaere 1BsaX y cTiny. fKi Tiza B3aemMomiroTh mpu mLomy?

84. Yomy BaKKO UTH IIPOTHU BiTPy? 3 AKUMU (DiBUYHUMH TijilaMU B3a€EMOJI€
JIOOWHA TIPU IIboMy?

85. Ha rinmni cuauts nramka. I[Ilo craHeTbea 3 TiIKOIO B TOM MOMEHT, KOJIU
OTAIIKa 3JeTUTh yropy?

86. Ilpu mocTpini 3 pymHHUIL BiguyBaeThbcsa yaap y Iiede — Biggaua. Yum
TOACHIOETHCA Iie ABUIIe?

87. Homy OiJIbIIiCTh BeJIOCUIIEAiB MAIOTh HPUBiA rajlbMa Ha 3aJHE KOJECo, a
He Ha mepegHe?

Man. 110 Man. 111

88. IIposaB sAKoro sBuIlia 300pakeHo Ha mMaaoHKY 110, me cmoprcMmeH Jie-
TUTH yIlepe], BimipBaBIiuCh Bif I'PYHTY?

89. KpanauHu BoAM 3 TiJIOK POCJUH 3PUBAIOTHCA, & 3 PYK iX CTPYIIYIOTh.
fAxa BigMiHHiICTE MiXK UMM sBUIAMMA?

90. ITacaskmpu aBTOOyCa Bimuyam, I[0 BOHM HAXWIAIOTHCA JiBOpydY. fAK
pyxaBcs B Ieil MOMEHT aBTo0ycC?

91. Yomy MO’Ke BIIACTH JIOAWHA, AKA CHiTKHYyJaca? Y axuii 6ik?

92. YoMy mig uac pisKoro raJbMyBaHHSA aBTOMOOiJIA HOTO TepemHs YacThHA
OIIyCKAEThCSA BHU3?

93. Yomy Ha moBopoTax HIOMEp, MOTOIMKJIICT, BEJOCUIIEIUCT 3MEHIIYIOTH
MIBUAKICTH PyXy CBOTO TPAHCIOPTHOTO 3aco0y?

94. dxwuit mpunax 3o06pakerHo Ha MaaioHKy 1117 Ile i gyia woro BiH BUKOpUC-
TOBYETHCA?

95. PosriaHbTe IIIKAJAY HACTLIbHUX TOPIOBEJbHUX TepesiB, AKi IIe Tparmisi-
I0ThcA Ha 6asapax, BU3HAUTE IIiHYy MOIJIKM IIKAJIHN i IOSACHITH, YOMYy Ha Tepe-
3aX MOJKHA 3Ba’KyBaTU IPONYKTU MacoOl0, He MeHIIo 3a 50 r.

96. T'yctuHa pigzkoro meranxy ocmiio gopiBaoc 22 600 xr/m3. IIlo o3Hauac
me uncyo? Y CKiIbKM pasiB rycTuHa ocMiro 0ijbllia 3a I'yCTHUHY aJIOMiHiI0?

97. Tpu Tina — 3 MmapmMypy, JbOAY 1 JaTyHi — MaroTh OJHAKOBUII 00’eM. fIKe
3 HUX Mae€ HaAWObiJbIy Macy, a sKe — HaMeHITy?

98. Kaprominaa macomo 59 r mae 06’em 50 cm®. BusHauTe Ir'yCTHHY KapPTOILTI.
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99. Bpycok 3 mopoJony, 1o mae poamipu 15 x 10 x 10 cm, 3piBHOBaKeHO
Ha Tepesax rupamu 50, 20 i 5 r. BusHaure rycTuHy IIOPOJIOHY.

100. BispmiThe mMaToK Muia y (GopMi IPpAMOKYTHOTO HapaJieseninena, Ha
SAKOMY HaAIMCaHO #oro Macy. BusHauTe rycTUHYy MHUJA.

Pisens b

101. Yomy, cuaAaYM B YOBHI ¥ BIMPAIOYUCSA HOTAMU B CUAIHHA, He MOYKHA
3PYIINTU YOBeH 3 Micisa? Yu B3aeMOIiIOTh IPHU IILOMY JIIOAMUHA i YOBeH?

102. [Ins sMeHIIIeHHS yAapiB I 4yac i3Au Ky30BU aBTOMOOiJIiB yCTaHOBJIIO-
oTh Ha pecopax. IIlo BigmOyBaeThcsa 3 pecopaMu, SIKIIO HABAHTAKUTU aBTOMO-
6inbp abo AKIO BiH ime mo BuboiHax?

103. BukoHnaiiTe TaKuii JOCIiZ: y BaroHi moisga (B aBToOyci um aBTOMOOGiTI),
AKUN PyXaeTbCcsd PiBHOMIpPHO, HiKWHBTE Bropy A0JyKo. Uu BIajle BOHO 3HOB
y pyku? IloscHiTh pesyJbTaTu AOCJIiAY.

104. 3aens, pATYIOUNCEH BiJ cob0axku, AKUH »KeHeThCsS 3a HUM, POOUTH PisKi
cTpuOKU BOiK, KOJU coOaKa OT-OT YXOMUThH Horo 3ybamu. YoMy cobaili BasKkKo
3JIOBUTH 3aMIlsI, X0Ua BOHA OLKUTH IIBUIINE Big ByxaHs?

105. BukonaiiTe Takuii ZOCJiZ: MOKJALITh Ha Kpail cToJIa apKyIll IIaimepy.
3Bepxy Ha HBOTO IMOKJALITh KiJibKa KHUMKOK TaK, 100 YacTWHa apKyllla BU-
crynajia. [Ilo crameTbca 3 KHMMKKaMM, SKIIO apKYIIl Hamnepy Bu OyaeTe TATHY-
1 noBinbHO? IloTsirHere pByukKo? IlOBTOPITH AOCIiZ, MOKJABIIM Ha Iamlip
OIUH 30INUT, KiJbKa MOHeT. UM ONHAKOBUU pPE3yJbTaT MOCJHIAY B KOXKHOMY
Bunaaxky? Bigmosigi samuimite y 30I1IuT.

106. Ak 3a TOIIOMOIOI0 TEPe3iB MOKHA BUSHAUNUTH, CKiJIbKY IPUOJIM3HO IIBAXiB
3HAXOAUTBLCA B SAIMUKY, SKIO IX 3arajJbHa Maca JopiBHIOE 15 Kr (0e3 samuka)?

107. PekomeHgoBaHi Ta IiHHI JucTy i 6GaHAEPOJi Ha IIOIITI 3BAXKYIOTH 3a
IOIIOMOTIOIO CIIeIiaJIbHUX TepediB 3 TouHicTio 10 1 r. ITomToBi MapKu HaKJIEO-
IOTh Ha JIMCT HicJasd Iioro 3BasKyBaHHA. Uu € HeoOXigHICTH y IIOBTOPHOMY 3Ba-
JKYBaHHI JIUCTiB, AKIIO Maca Mapok KoJyuBaeTbes Bixg 20 mo 150 mr?

108. BusuauTe macy Boiu, Ky BOMPAE cepBeTKa, BUKOPUCTOBYIOUHU OCYIH-
HY 3 BOJOIO i Tepeau.

109. BusHauTe mOBKUHY MiJHOTO APOTY B MOTKY, HEe PO3MOTYIOUU IOTO,
KOPUCTYIOUUCS TiJIbKU Tepe3aMu.

110. YoMy, KOJIM TeILIOXig HAaOJIMKAETLCSI OO0 IIPUCTAaHi, IBUT'YHU BUMMUKA-
orb? YUy MoOKHa ABUIIE iHEPIil BUKOPUCTOBYBATH MAJIA €KOHOMii maJbHOTO?
Ax?

111. Busumaute Macy Boau, OeHs3uHY, pTyTi o6’emom mo 10 jg. Uum moKHa
OiZHATA TaKuil 00’€M PTYTi, HAJIUTOI B IMOCYINHY?

112. [lepeB’ssiHa MOJeJb IeTayli MAIlIUHU, AKa BUTOTOBJIEHA i3 COCHU, MAae€
macy 0,8 kr. dKy macy matume Iis AeTajb, BUTOTOBJEHA 3i cTaji?

113. ABrTomMOOiJib po3paxoBaHUiI Ha IlepeBe3eHHSA BaHTaXKy Macoml 3 T.
CkisbKU JIMCTIB 3aj1ida MOKHaA HaBaHTAKUTU HA HHOTO, AKIIO MOBKUHA KOMK-
HOro Jiucra 2 M, mupuHa 80 cm i ToBiuHa 2 MM?

114. B axBapiym saBmoB:kKH 40 cm i zaBmmpmiu 20 ¢cM HAJIUTO BOAU MO
Bucotu 35 cM. Busuaure macy HasuTol Bogu. SIKy Macy MaTuMe Takuii caMuit
00’eM MaIIMHHOTO MacJja?

115. CKinbKY 3a/IiBHUYHUX ITMCTEPH IOTPiOHO AJA IlepeBe3eHHA Ha(TU Ma-
coro 200 T, AKIo 00’eM KoxKHOI mucrepau 50 m3?
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§ 25. cuna

I[Jm BUBUEHHSA OyIb-AKOTO IPUPOTHOTO SBUINA BUKOPUCTOBYIOTH PisHi (i-
3uuHi BesmuuwHU. [lyng Toro mob ommcaTy fAKicHO i KinbkicHO B3aemopiio Tii,
BBOZATH (hiBMUYHY BeIUUYNHY, AKY HAa3WBAIOTHh CHUJIOIO.

Cuna — ue ¢ismuHa BeIUUYMHA, AKA € MipOI0 B3a€EMOII TiJl i € MPUINHOIO
3MiHM IIBHIKOCTEH TiJI a60 IX YaCTHH.

CnocrepeskenHa. SIKIIT0 MU posTIAIaEMO,
HAIPUKJAL, B3aEMOMIiI0 PYKH 3 BOJEH00Jb-
HUM M’ dg4YeM, TO MU KaKemo: «M’au mie i3
CHJIOI0 Ha PYKYy, a00 pyKa [mie i3 cuiaom Ha
M Uy,

Hocaig. IlinBicumMo Ha mpy:KuUHY s0JYKO
(man. 112). IlpyxuHa BUAOBMKUTHCI. SIKIITO

/ Ha Hel migBicuTu aBa A0JyKa, TO BOHA BUIOB-
- KuTheA Oinbmre. OToxe, ABa s0ayKa OiOTH Ha
- OPYKUHY 3 OiJIBIIIOI0 CUJIOI0, HiK OIHE.

|

N

WA

PesyasTaT mii omHOTO TijNa HaA iHIIE 3aJe-
Man. 112 JKUThH Bil 3HAUEHHA NMPUKJIATEHOI CHJIIN.

ITo mrinbHinTe 3aumHeHi ABepPi, TO 3 GIIBIIIOI CHUJIOI0 MU MOBUHHI IX IIITOB-
xaTu abo TATHyTHU Ha cebe, 1100 BigumHUTH.

11106 sermre OyJ0 BifKpuBaTU ABEPi, PYYKY ABEpel MPUKPIMI0IOTh SKOMO-
ra gaJi Bim 3aBic. CipoOyiiTe iX BiIUMHHTH, IIITOBXAIOYMW B TOUIll, IKA PO3Mi-
HIyeThCsA IOOIN3Y IeTeJb. Bu ImepeKoHaeTecs, 110 Iie 3po0uUTH HabaraTo BaK-
ye, Hi’K 3a JOIIOMOTOI0 PYUYKH.

PesyabpraT mii ogHOTO Tija Ha iHIIE 3aJI€:KUTH Bil TOUKM MPUKJIAJAHHA CHJIIM.

s ogep:KaHHs IeBHOTO Pe3yJabTaTy Aii, HATPUKJIAL POSTATHYTU a00 CTHUC-
HYTU OPYKUHY, 3aUNHUTUA a00 BiJUMHUTU IBEPi, TOTPIiOHO MPUKJIALATA CUJIU
B PiBHUX HampsaMax.

Hia ogHOroO Tijla Ha iHIIE 3aJIe’KUTH Bil HANIPAMY Xil CHJIN.

I'padiuno cuny s300pakaroTh y BHUIVIALL Bigpiska mpsmol 3i cTpijkoro Ha
Kimmi (mas. 113).

ITouaTok Bimpiska CyMiIlaloTh 3 TOUKOIO
OpuKJafaHHa cuiau. JloBKWHA Bigpiska B
meBHOMY MacIinTabi JOpiBHIOE 3HAUEHHIO CH-
au. CTpiika moKasye HAIPAM CHUJIU.

Bennunnanu, gki, KpiM 4YMCJIOBOTO 3HAUEH-
Hs, XapaKTepuayIThCA Ife I HampAMOM ¥
IpOCTOpi, HA3WBAIOTH BEKTOPHUMH (3 JIarT.
8exmop — Benyuuil, HeCcyumii). Man. 113

Touka Jlimiag mii
[IPUKJIAJaHHA CHUIN

3HaueHHs
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Cuiy mo3HauaoTh JaTUHCHLKOIO JiTeporo F.

Ha mamronky 114 cnoprcMeH mpuroryBaBCs
CTPiATH 3 JyKa. ¥ IIbOMY pasi Moro pyka mie
Ha TATHUBY i3 cujoio F, HanpsSMJIEHOIO BJIiBO, a
TATHUBA i€ Ha PYKY 3 TaKOIO CAMOIO 3a 3HAUEH-
HSIM CHJIOIO, HampAMJeHoo Bipaso. OTixe,
3HAUEHHS CHJI OJHAKOBi, ajie HAIIPSAMH iX IIPO-
TUJIEXKHI.

3AMUTAHHA 0O BUBYEHOIO
Man. 114

: A 1. Wo Take cuna?
"""-“ 2. Big 4Yoro 3anexuTb Ais ogHOro Tina Ha iHwe?
3. Ak 306paxaloTb cuny Ha MantoHkax? Ak il nosHavaTb?

§ 26. CUNA TAXIHHA

qOMy Bci mimxmHyTi Bropy Tina magaioTh Ha 3emar? Homy Ha caHuaTax
JIETKO 3’1MKIKaT! 3TOPH, a Bropy ix Tpeba TATHYTH?

CnocrepeskeHHs. SIKIO TiAKUHYTH Bropy M’ s, TO BiH, IiAHABIINCEH HA JEAKY
BHUCOTY, IOYHE pyxaTucs BHU3 i Bmage Ha 3emar (majs. 115). ITapamryrucr,
AKUil BucTpubye 3 JiTaka, Iajgae BHU3 HABiTh TO/l, KOJIU IIapallyT PO3KPUTHUI
(maut. 116). ITicsa mosABu HOIIOBOI XMapy HA 3eMJII0 Hajgae psacHui gomy (maa. 117).
Xou 01 AK MU CTpUOAJH BrOpYy, 3aBXKAU OIIYCKAEMOCA HA 3eMJIIO.

Man. 115 Man. 116 Man. 117

Yeci tima, mo mepebyBaroTh Ha 3emii a6o mo6JaHM3y, B3AEMOIIIOTH 3 HEIO:
3eMJI MPUTATYE Tijia, a BOHU IMPUTATYIOTHh 3€MJIIO.

OckinbKku Maca 3eMJIi OysKe BeJHKa, TO BHACJIILOK B3aeMOMii MOMiTHO 3Mi-
HIOIOTH IIIBUAKOCTI i ITOJIOJKEHHS caMe Tija, a 3eMJIA IPAKTUUHO 3aJIUIIAETHCA
Ha Mmici.

Cuny, 3 AK0I0 3eMJIs MPUTATYE A0 cebe Oyab-sdKe Tiio, HA3UBAIOTHh CUJLOI0
MAHCIHHA.
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Bixg goro sanme:XuTh cuia TAKiHHA?

Ha mimcraBi mociimy 3 A0ayKamMuy, BUKOHAHOI'O PaHillle, MOYKeMO 3POOUTH
BHUCHOBOK, IO Ha ABa s0JyKa, AKi migsimieni Ha mpysKuHi, mie Oigbina cuia
TA)KIHHA, Hi’K HA OgHEe, 60 Maca ABOX sI0JyK Oisbirta 3a macy oguoro. I11o 6inb-
Ia mMaca Tija, To OiJbIa cuja TAMXKIHHS i€ Ha HBOTO.

Cuny raxinea nmosHavaioTh F_ .

OmuHUIIEIO CUJIN TAXKIHHA, AK 1 Oyab-aKoi iHmIol cuanu, y Cl € omuH HBIOTOH
(1 H). ITro oguHuUITIO Ha3BaHO HA YeCThb aHIJIilichKoro BueHoro Icaaka HrioToHa,
AKUHN Buepie c()OpMyJIIOBAB OCHOBHI 3aKOHU PYXY TiJ 1 3aKOHU TAMKIHHS.

1 uasioron (1 H) nopiBHIOE cHiIi TSKIHHA, IO i€ HA TijI0 Maco0 MPUOJIN3HO
102 r.

Toni ma Timo macoro 1 Kr gie cuia Taxinma 9,81 H, Tobro F . = 9,81 H.

fAx, Kopucryounch ogunuiiero cuau 1 H, BusHaunTy cuay TsS:KiHHS, 10 Ti€
Ha Tijgo Oyab-siKoi macu?

Ockinpku Ha Tizo macoro 1 Kr gie cuia Taxinus 9,81 H, To ma Tio macoro
m miATuMe cuJja TSMKIHHSA B m pasiB OiiabIma.

[ITo6 BusHauuTU cuiy TAXKiHHA F,_, 10 Zie
Ha Tijo, Tpeba cTayy AJis JaHOI MiCIleBOCTi BeIu-
ynny g = 9,81 H/Kr moMHOXUTH Ha Macy Tija
m, BUpaKeHy B Kijorpamax:

F, .= 8m.

AJe mpuTsaraHHS iCHye He TiJIbKU MiK 3eM-
Jer i Timamu, AKi posMimiyrooTbcsa Ha Hill abo
nobausy Hei. Yci Tima mpuUTAryHOTbCS OOHE IO

Man. 118 omHoro. Hanpukiaj, IpUTATyIOTHCSI MiK c060I0
3emaa (mas. 118, 2) i Micans (3), Coume (1)
i 8emasa (2) ra inmii niaaHeTu, KopabJi B Mopi, mpeamMeTy B KiMHAaTI.

Vuacaigok nputaranusa 3emii 1o Micarmsa Ha 3eMii BUHUKAIOTh TPUILINBY i Bil-
muBy (Mas. 119). Boma B okeaHax migHimMaeThesa aBiui Ha 00y Ha KiJIbKa MeTpiB.

3aBAsAKY CUJIi TAXKIHHA aTMochepa yrTpuMyeThesa 6iisg 3eMJi, piuKM TeUyTh
3ropu JoHu3y, Micsib yrpuMyeTbes 0iasa 3emiIi, IIaHeTH PyXarThCs 10 O0p0i-
Tax HaBkoso CoHIlA.

SABuie nmpurAraHHa BCix Tia BececBiTy ogHe 10 0HOTO HA3UBAIOTh 6CeCEim-
HIM MAHCIHHAM.

Man. 119
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Icaak HpioTOH mOBiB, 110 cHJIa NPUTATAHHSA MiXK Tija-
MU THUM OijbIlIa, 4yuM OLJIBIIL MacHu IUX TiJI i YMM MeHIIIa
BigcTams MixK Timamm.

SAx6um cuia TAKIHHS Ha 3eMJIi panToBO 3HUKJIA, TO BCi
HeyKpinaeHi Ha ii moBepxHi Tija 3a OyIb-AKOro MaJoro
MOIIITOBXY MOpOo3JjiTanucsa 0 B yci OOKM B KOCMiUYHOMY
IPOCTOPi.

A aKuil Hanpam Ma€ cuia msaiinHa?

Hocaig. fAkmio B3ATH BUCOK abo ImiagBicuTHM Ha HUTIIL
Oynb-axuii npeamet (Mmajs. 120), To mobaunmo, IO HUTKA
3 TArapIeM yHacJilIoK Aii Ha HBOTO CHUJAMN TAKIHHA 3a-
BYKOY HAIpsaMJeHa 10 3eMJi B3IOBXK IIPAMOI, AKY Ha3U-
BaIOTh BEPTUKAJLIIO.

Buxkonasimu 1eii mocJin y Bcix Toukax 3emJi, yueHi
mepeKoHaJaucsd, IO CuJja TAKIHHA 3aBKIU HAIpIMJeHa Man. 120
IO IeHTpa 3eMJIi.

Cuny TaKiHHA 300pakaioTh Y BUIJIAAI BEPTUKAJbHOI CTPiIKU, HaIpPAMJE-
HOI BHU3 i mpuKJameHoi 10 meBHoi ToukH Tija (man. 121 a, 6).

@ ©®
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Man. 121

IMe mikaBo 3HaTH

e Kpim nnaHert 3 ix cynyTHMkamu, HaBkorno COHUSA pyxalTbCsl ManeHbKi NaHeTy,
SKi LLle Ha3MBatoTb actepoigamu. Hanbinblwa 3 Hux — Llepepa — kapnukoBa nnaHeTa,
pagiyc sikoi marxe B 20 pasi, a maca B 7500 pasis meHLi Big 3emni. Cuna TspkiHHA
Ha Hi Taka Mana, Wo navHa, BiALUTOBXHYBLUMCH Bif NMOBEPXHi NnaHeTn, morna 6
nonetiTn 3 Hel. YeTBepTa B noni actepoigis nnaHeta — Becta — mae macy B 60 000
pasiB MeHLLy Big macu 3emni.

e OCb SIK ONUCYE 3aCHOBHMK TeOpii KOCMOHABTUKM
K.E. UionkoBcbkuin B onoigaHHi «LUnsax go 3sipok»
yMOBW nNepebyBaHHS NIOAMHN Ha LbOMY acTepoigi: «Ha
3emni 5 MOXy BiNlbHO HECTM Lue OAHY FIOAMHY TaKoi
camol Baru, gk 5. Ha BecTi Tak caMo nerko Moxy Hectu
B 30 pasiB 6inbwwe. Ha 3emni 9 Mmoxy nigcTpnbHyTn Ha
50 cm. Ha BecrTi Take came 3ycunnsa gae ctpubok Ha
30 m. Lle Bucota gecartmnosepxoBoro 6yanHky abo Be-
NMYe3HOi cocHWU. Tam nerko nepectpubyBatn 4epes
piBYaKM i AMK, 3aBLUMPLLKK i3 Yumany piyky. MoxHa ne-
pecTpubHyTn 4Yepe3 15-meTpoBi AepeBa # OyaMHOK.
| ue 6e3 po3roHy».
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3ANMUTAHHA 0O BUBYEHOIO

a3 1. LLlo e npnymnHOIo nagiHHa BCiX Tin Ha 3emnto?

‘ 2. Ay cuny Ha3uBalTb CUMIOK TAXKIHHA?

3. 3a akoto hopmMynor BU3HAYAKTb CUNY TSXKIHHA?

4. o Bigbyoetbca 3 NpMKNageHo A0 Tina CUNok TsHKIHHA, SKWO MOro Macy
36inbwnTK BOBIYI?

5. Ak Hanpsam Mae cuna TsHKIHHA?

§ 27. CUNA NPYXXHOCTI. 3AKOH IN'YKA. BATA TIJA.
HEBATOMICTb

Mn BJKe 3HAEMO, IO Ha Bci Tina, AKi posMmiinyoTsbea Ha 3eMyi ado modausy
Hel, mie cmia Tsa:kiEHA. [[a cuyia € TpuYMHOIO TOTO, IO Tija, M030aBJIeHI OO
abo mimBiciB, HampMKJAL KpaIlJi JOINy, KMHYTUH yropy KaMiHb, JHCTS, IO
BimipBaJiocs Bif risiku mepeBa, magaioTh Ha 3eMJIIO.

Hocmix 1. IlokyamzeMo Ha IBi OIIOpH cTajieBy IJIacTuHy. Boua mepeGyBaTume
B TOPHM30HTAJbHOMY ITOJIO:KeHHi (Maja. 122, a). Koau Ha cepenuHy Hei mocra-
BUMO THPIO, TO Wi Mi€f0 CUIM TAKIHHA TUPA Pa3oM 3i CTaJIEBOIO IIJIACTUHOIO
Oyze pyxaTucs BHU3 [OTHU, NOKUW He 3ynuHUTHCA (Man. 122, 6). Homy npunu-
HUBCA PYyX THPi ¥ cTaJIeBOl IIacTUHU!?

©®

Man. 122

IIpunuHeHHA PyXy MOYKHA MOACHUTHU TaK: KPIiM CUJIU TAKIHHA, AKa Ji€e Ha
TUpPI0 i HAmpsaMJIeHAa BePTUKAJILHO BHU3, 3T0JIOM Ha Hel mouaJia JiATH e ogHa
cujia, HaupAMJIEHA BTODPY.

3BiIKU BUHUKJIA I Apyra cuja?

3miny (opmu abo po3MipiB Tisia HaszuBaoOTh AedopMalli€ero. YHACTIIOK PyxXy
TiJJa BHU3 CcTajieBa IIJIACTUHA IPOTUHAETHCA — Ae(OPMYEThCA. Y Pe3yJbTaTi
IIFOT0 BUHUWKAE CUJia, 3 SIKOIO IJIACTHMHA Ji€ Ha TUPIO, IO cTOiTh Ha Hik. Ila
cuja HaupAMJIeHa Bropy, ToOTO B GiK, MpPOTUAECKHUN cuii TsakinHA. [[1o cuiy
Ha3BaJU CHJIOK HpyskHOCcTi. Kou cuia mIpysKHOCTI 3a 3HAUEHHAM 3PiBHIETHCS
i3 cuJI0I0 TAKIHHS, OIopa i TiJIo 3yIUHATHCA.

Cuna mpyskHOCTiI — 1e cuia, 0 BUHUKA€E€ BHACTIMOK Aedopmalrii Tiia i Ha-
mpAMIIeHA MPOTUJIESKHO HANPAMY IepeMillleHHS YaCTMH Tija mig dac me-
¢dopmairii.

Oxaum 3 BuaiB gedopmariii € 3rus. IIlo OijnbIille 3rHHAETHCS OMIOPAa, TO
O1JIBIIIOI0 € cUJIAa IPYKHOCTI, AKa mie 3 00Ky 1riei omopu Ha Tijo. Ilepen Tum Ak
Tiglo (r'Mpro) MOKJIAIMW HA CTaJIeBy ILJIACTHUHY, I cuia Oymaa BigcyrHs. Ilim uac
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mepeMillleHHs TUpi, SKa Jemasi OijbIlle IpormHaJja IJIACTHUHKY, 30iJbITyBaja-
cs i cuya ImMpPysKHOCTI.

BiactuBocTi ipysxkHUX TN (Ipy:KUH) ayske geranabHO BuBYaB moHaz 300 po-
KiB ToMy aHTIilicbKu# mpupogogocaintauk Pooepr I'yk. WVoro nocaigu namu amo-
ry cdopMyJaIOBaTH 3aKOH, SKWil OyJi0 HasBaHO ioro imMmenemM — 3akoH I'yka, a
came:

cHJla IIPYSKHOCTI IpAMO mnpomopiuivHa aedopmanii (BUIOB!KEHHIO) Tijia
(Ipy:xkMHU) i HANIPAMJIEHA MPOTHJICKHO HANIPAMY IepeMillleHHSI YaCTHH Tijia
mixg yac medopmarrii.

SAKIo BumOB:KEHHS Tijla, TOOTO 3MiHYy HOTO MOBXKUHU, IIO3HAUUTH Uepes Ax
(mam. 123, 0), a cuny npy:xuocTi — uepes F, To sakoH I'yka Mo:xHa mMarema-
TUYHO 3aIlIUCATU TaK:

F = —-kAx,

p
ne k — Koe@imieHT npomopIiifiHOCTi, AKMI HA3WBAIOTHh KOPCTKICTIO Tija.
Y KOKHOTrO Tijla CBO€ 3HAUYEeHHs JKOPCTKOCTi. 3HAK «—» O3HaA4ae, IO CuJja
IPYKHOCTI HaIpAMJIEHA IIPOTUJIEKHO HAIIpAMY Aedopmarrii Tiaa.

ITo GinbIia KOPCTKiCTh Tija (IPYKUHU, APOTY, CTEP;KHA TOIIO), TO MEHIIE
BOHO 3MiHIO€ BJIACHY JOBXKUHY IIiJ i€i0 JaHOI CHUJIN.

Opunntieio sxkopctrocTi B CI € ogun HptoToH Ha mMeTp (1 H/m).

3akoH I'yka Jae 3Mory IIOpiBHIOBATH MixK c000I0 Tija 3 pPi3HOIO Macow, TOO-
To 3BasKyBaTu ix. Illo 6imbIroi Macu Tiso migBiTITyeMO 10 OPYKUHU, TO OiabIlie
BOHA PO3TATYETHCA. 3a UM HNPUHIITUIIOM HOOYIOBAHO
npuiaj OJid BUMiIPpIOBAaHHA CUJIW — JUHAMOMETP.

Hocaig 2. ITocraBuMmo Tiso Ha omopy (maJj. 123, a).
YHacxigok B3aemomii mepopMyeThCAa He JIUIITE OIopa,
a I came TiJlo, siKe IPUTATYEThCA 3emieio. Jledopmo-
BaHe TiJI0O THCHe Ha OMOPY i3 CUJI0I0, IKY HAa3UBAIOTh
Baromw tiga P. Ko Tizo migBicuTu o OPyKUHU, TO
BOHO Ie(pOopMYETHCS caMe i Ipu I[bOMY PO3TATYE TPY-
JKUHY, V Pes3yJbTaTi 4oro BUHUKAE CUJA IIPYKHOCTI
(mag. 123, 6). Tino xgie Ha migBic i3 cmuioro, AKY Ha-
3WBaIOTH Baro Tijga P.

Bara Tima — 1e cuia, 3 AKOK0 TijI0 BHACIIZOK IIPH-
TATAaHHA [0 3eMIi i€ Ha TOPM30HTAJbHY OIOPY
a0o migsic.

He caixg mayratm cunay TSKiHHA 3 Barowm TiJja.
Cuna TsAXKiHHA Aie Ha came Tijso 3 60Ky 3eMJi, a Bara
IILOTO TijJla — IIe cuJja IIPYsKHOCTi, IO Jie Ha Oomopy
abo migBic. AAKIIO TopMBOHTANIBbHA OMOpa UMW MiABic 3
TiJJoM mepeOyBalOTh y CTAaHi CIIOKOI0 ab0 pPyXaloThCs
OpAMOJIiHIHO W piBHOMipHO, TO Bara Tija IOpPiBHIOE
CUJIiI TSAXKIHHA 1 BUBHAUAIOTH i1 3a (h)OPMYJIOIO:

P =gm,

ne P — Bara Tina; g = 9,81 H/m; m — maca Tina. Man. 123
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Iukosiu mayTarTh Bary Tijia 3 Moro Macoio — Iie nmomuJiaka. Ilo-mepime, e
pisHi (pisuuHi BeJIMUMHU, 3 AKUX Bara — HaIpsaMJieHa BeJUYUHA, BEKTOD, a
Macy BU3HAUaIOTh JIMIIEe YKWCJIOBUM 3HAUEHHAM. BOHUM XapaKTepuayTh pPisHi
BJACTUBOCTI TiJl i MalOTh Pi3HiI ONMHUIII: A Baru — HBIOTOH, IJIS Macu —
Kigmorpam. Ilo-apyre, KokHe Tijlo 3aBKAU Ma€e IEeBHY HE3MiHHY Macy, a Bara
Tijla MOKe 3MiHIOBATHCS, AKIIO omopa abo IIiABic HePiBHOMIPHO pPyXaeThbCs.
Y nmpomy pasi Bara Tija MosKe 30iJbITyBaTHCsS a00 3MEHIITYBATUCSA IIOPiBHAHO 3
Baro Tijla Ha HEPYXOMil omopi i HaBiTH 3HWMKATU, TOOTO JOPiBHIOBATU HYJIIO
(ctam HeBaromocti). Hanmpukiaan, migmiMmaroun BaHTaMKi 3a JOIIOMOTOIO ITiZOM-
HOT'O KpaHa, IOTPiOHO BpaXOBYBAaTH, IO ITiJi Yac Pi3KMUX PUBKIB Bara BaHTaXKy
30isbIIyeThCA, i Tpoc MOKe posipBatucs. Croauum Ha maaTHOPMi MEeIUUHUX
Tepes3iB, MM MOMiUYaeMo, 10 iX IMOKAa3U 3MiHIOIOThCS, SKIIO IIiJ UYac 3BasKyBaH-
Hs npucizatu abo pyxaTtu pyKaMu.

Bara rina gie ma 0yabp-aAKy omopy: ImiAJoTy, II0 SKili MU XOAMMO, CTijIellb, Ha
AKOMY MW CUAUMO, KaHaAT, 3a AKUN MU BXonwuucsa. [I[pusHayeHHA OMOPU —
o0Me)KyBaTH PyX TiJja i miero cuiv TAMKIHHSA, 3Bigcu i i1 HasBa.

ITounnatoum 3 4 xoBTHA 1957 p., KoM KOocMiuHA paKeTa BuBeja Ha opbiTy
MepIui MITYYHUN CYNyTHUK 3eMJi, modyaJjacs epa OCBOEHHS JIIOMWHOIO KOC-
MiYHOT'O TIPOCTOPY.

Jlroguna mobysaJsia Ha Micsrri, roryerbesa ekcuenuilis Ha Mapc. Bam He pas mo-
BOJAMJIOCS YYTH, 1110 KOCMOHABTH IIifl Yac MOJHOTY B KOCMiuHOMY KOpabJri mo op06iTi
HABKOJIO 3eMJIi ITepedyBaioTh B OCOOJIMBOMY CTaHi, AKMI Ha3MBAIOTH HEBATOMICTIO.

IITo me 3a cTaH i yu MOKHA HOTO crocTepiraTu Ha 3eMJi?

Hocmig 3. BepxHill KiHenp NPYKUHU 3a JOMOMOIOI0 HUTKHW IMPUKPIINUMO IO
HEpPYXOMOi OIIOpH, a A0 HUIKHBOTO HifgBicuMo Tarapers (man. 124, a). Ilix miero
CWJIV TSKiIHHA BiH mouymMHae pyxartucsa BHU3. [Ipy:KrnHA PO3TATYBaTUMEThCS TOTH,
IOKU CuJja IPYKHOCTI, 1110 BUHUKAE B Hill, 3piBHOBAYKUTDL CUJIY TAKIHHSA.

ITepepiskemo abo mepenajgnuMo HUTKY, iKa YTPUMYE TiJIO 3 IPYsKUHOI0. I1py-
JKMHA 1 TiJIO MIOYMHAIOTh BIJILHO MaJaTH, IPU IIbOMY PO3TAT HNPYKUHU 3HUKAE,

a e ¥ o3Hauae, IO TiJI0 BTPATHWJIO Bary i He [ie
Ha migBic (mas. 124, 6). Cusia TAXKIHHA TIPU IIHO-
My HIKyAU He 3HUKJA 1 3MYIIIy€e Tijlo magaTu Ha
3eMJi0.

Tax camo AKIO IIBUAKOCTI MagiHHA Tijma i
omopu (migBicy) ofHAKOBI, TO TijIO He Ai€ HA HUX,
i floro Bara JOpPiBHIOE HYJIIO.

ARmIo mTyuyHU# CynyTHHK abo KocMiuHa
cTaHIlisgi o0epTaeTbcsa HABKOJO 3eMJi, TO BCi

- npeaMeTH BCePeArHI HUX, a TAKOYK KOCMOHABTHU
Fup pyXaloThCA 3 OJAHAKOBOIO HMIBUAKICTIO BiHOCHO
3eMJti. YHACHIOK I[HOTO TiJjia, 10 PO3MIiITyIOTh-
cd Ha IifcTaBKax, He MiIOTh Ha HUX, ITiABimIeHi
IO TIPYsKUH Tijia He PO3TATYIOTH iX, PO3JUTA
i 3 IOCYIWHU BOJa IIJIaBa€e y BUIJIALI BeJUKOI
©
>
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KpamJji, MasTHUKOBI TOAMHHUKU ITIePecTalThb
mpaIooBaT, KOCMOHABTU 0e3 KOAHUX B3YCUJb
IepecyBalOThCA, «JiTaioum» ab0 «IJaBalOUm» B
Kopabai (man. 125).

@
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Man. 125 Man. 126

Ax0Ou cuna TAKIHHS pamToOBO 3HHUKJIA, TO KOCMiUHUII Kopabejb YHACJiTOK
inepiii BigmanaBca 0 Big 3eMui B KOCMIUHME IIPOCTip Mo mpsaMiit Jrimii.

Y crami HeBaroMmocTi mepedOyBae OyIb-saKe TiJIO IIiJ Yac BiJIBHOTO IIaMiHHS.
SAximro 3a 3BUUalitHUX YMOB He OpaTu IO yBarum OIIp MOBITPsA, TO B HEBaroOMOCTi
nepebyBae CIOPTCMEH, AKUI cTpuOae 3 BUIIKK B Oaceiin a00 BUKOHYE BIIpaBU Ha
baryti (may. 126); KoKeH 3 HAC KOPOTKOYACHO ITepedyBa€ y CTaHi HeBaroMoCTi
mig gac 6iry, KoJuu oOMABI HOT'M BigpuBarThCsa Big Semuri.

Ile mikaBo 3HATH

e Y [aBHi Yacu Npy>kHi BNACTMBOCTI AesKNX MaTepianis (30Kpema, Takoro AepeBa,
SIK TUC) A4anu 3Mory HallMM npaLlypamM BUHAUTU NyK — py4Hy 36poto, MpusHayeHy ans
METaHHS! CTPiN 3a 4OMOMOIoH CUMKY NPYXXHOCTI HATArHYTOI TATUBMW.

e BuHangeHun 6nmsbko 12 TUC. pokiB TOMY NyK yNpogoBX Garatbox cTonite OyB
OCHOBHOI0 30pO€t0 Malke BCix NeMeH i HapoziB CBiTy. [Jo BUHAAEHHS BOrHenarb-
HOI 36poi Nyk 6yB HaneEKTUBHILLMM BOMOBUM 3aCOBOM. AHIMIACHKI NYYHUKMA MO
nyckat 0o 14 cTpin 3a XBUNuHY, WO Nif Yac MacoBOro BMKOPUCTaHHSA NykiB y 6010
CTBOPIOBAIO Uiny xmapy cTpin. Hanpuknag, KinbkiCTb CTpin, BUNYLLEHUX y BUTBI npn
AseHkypi (nig Yac CToniTHLOI BiHW), HanivyBana 6nmnabko 6 MinboHiB!

o Lllnpoke 3acTtocyBaHHS i€l rpi3HOi 30poi B cepefHi Bikn BUKNMKaNo obrpyHTo-
BaHWIA NpoTecT 3 60Ky NeBHMX Kin cycninbctea. Y 1139 p. JlaTepaHcbkuii (LepKoB-
HWIA) cobop, sikni 3idbpaBcsa B PyuMi, 3a60poHMB 3acTOCyBaHHS L€l 30poi npoTu xpuc-
TnsH. OgHak 6opoTbba 3a «fyyHe po330pPOEHHA» He Mana ycrixy, i nyk sk 6onosy
36poto NpoJoBXKYBany BUKOPUCTOBYBaTH ntoaun we npotarom 500 pokis.

e Y Hall yac cTpinbba 3 nyka € nuwe ogH1M 3 BUAIB cnopTy abo MMCRMBCTBA.

3AMNMUTAHHA 4O BUBYEHOIO

¥ 1. Aky cuny HasmBaloTb CUIOO NPYXHOCTI? Konn BoHa BUHMKAE?
"“J 2. Cchopmyntonte 3akoH Nyka.

3. Wo Take xopcTkicTb Tina?

4. o Take Bara? Ak ii Bu3Ha4aTb? Yn 3aBxau BOHa € CTano?

5. o Take HeBaromicTb? [e ii MOxHa cnocTepiratn?
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§ 28. AMHAMOMETPW. BUMIPKOBAHHSA CUN

%

—

By/IOBa auHamometpa (3 rper. OuHamic —
cuja; Mempeo — BUMIPIOIO) I'PYHTYETHCA Ha
TOMY, IO CUJA MPYKHOCTI MPYKUHU 3a 3aKO-
HOM I'yKa mpaMo IIPOHOpIliiHA BUIAOBIKEHHIO
(medopmartii) mpyKuHU.

Hafinpocrimui#i nOpy:KUHHUHA JTWHAMOMETP
BUTOTOBJAIOTL TaK. Ha moreurti 3akpimiiooTb
MIPYKUHY, KA 3aKiHUYyeTbCA BHU3Y CTEPsKHEM
3 raukom (mazn. 127). Mo BepxHBOI UacTWUHU
CTEPIKHA IIPUKPIILIIOIOTh HOKaKuukK. Ha 1o-
IIeYIli IIOMIYalOTh MOJIOMKEHHS ITOKAKUNKA —
e HyJaboBUi miTpux. IloTiM 10 rauka migsimry-
I0Th BasKoK Macoio 102 r. Ha meir Taraperns mie
cuna tsxiaasg 1 H. ITig giero cuau 1 H npyxu-
Ha PO3TATHETHCHA, MOKAKINK OIMYCTUTHCA BHUS.
Ilo3HauaroTh 1OT0 HOBE MOJIOMKEHHSA i HaBIIPO-
T TO3HAYKU CTaBIATH mudpy 1. Iorim mizg-
BimyoTs BaskKu Macoio 204 r i cTaBadaTh IMO3HAUKY 2, IKa O3HAYAE, IO IPU
TaKOMY IIOJIOJKEHHI cuJia MPYsKHOCTI mpyKuHu gopiBuioe 2 H i T. 1.

MosxkHa HaHECTH TOMIJIKM, AKi BiIIOBiZalOTh AECATUM UYaCTHHAM HBIOTOHA:
0,2; 0,4; 0,6 i T. . g mporo mMpoMiskKu MixK mosmaukavu 0i 1,112,213
i T. x1. Tpeba momisNTU HA 5 OSHAKOBUX YACTHUH.

(@)

o

T

]V
Nl Tuluul®

IIporpagyioBaTu nmpuiajg — Iie 03HaYa€ HAHECTH HA HHOTO IIKAJIY 3 TOMiJIKaMu.

IIporpanyiioBana TaKUM YMHOM IPYKHWHA i Oyme HaAWOPOCTIINIMM AUHAMO-
MEeTpOM.

s BUMiploBaHHSA CUJIM BUKOPUCTOBYIOTH TakKi aumHamomerpu (Maj. 128):
a — MKiJIbHUN AeMOHCTPAIiiHUI JUHAMOMETD; 60 — INKiJBbHUN JabopaTopHU
IuHaAMoMeTp (ZuHamMoMeTp BaKyImHCHKOTO); 8 — MU(POBUN TUHAMOMETD IJIA
BCTAHOBJICHHS IIIAMOMHUX KPaHIB Ha OyIiBelbHUX MaWJaHUYMKaX; 2 — MUQPPO-
BUI TUHAMOMETP IJis BUMipIOBAHHSA CUJI y PiBHUX HAIIPAMAX.

<73 N

Man. 128
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3AMNMUTAHHA 0O BUBYEHOI'O

1. Aki npynagu npusHaYveHi 4Na BUMIpHOBaHHSA cunn?
2. Ak MOXXHa BMrOTOBUTU HANNPOCTILLUMIA ANHAMOMETP?

3. HaBegitb npuknaau, 4e BUKOPUCTOBYIOTLCS AUHAMOMETPU.

NabopatopHa po6oTa Ne 8

Mera poGOTH: TOCTiAUTU TIPYKHI BJACTUBOCTI Tia (IPYKUH).

HocaigxeHHA MPYsKHUX BJIACTUBOCTEH TiJj

IIpumagu i maTepiaau: IITaTUB 3 JIAIIKOIO i MydTolO, JiHifiKa i3 caHTHMe-
TPOBUMHU ab0 MiJTiMeTpPOBMMHU IIOIiIKaMI, HAOIp HpyKuH, rupi abo Habip BaMXK-

KiB, CEKYHIOMIp.
Ximg poborTu

1. ITixBicbTe Mo mITaTHBa 3 JiHINKOIO HPYKUHY, AK I
IoKasaHo Ha MandioHKy 129, a.

2. IligBicbTe mo mpy:KuHU rupio (man. 129, 6) abo Ba-
JKOK.

3. BusHauTe BUIOB/KEHHS NPYKUHU AX.

4. 3maroun Macy Trupi abo BakKa, 3a (POpPMYJIOI0
F, .. = &m BU3HAUTe CUJy TAXIHHA, AKa Ji€ Ha rupo abo
BaJKOK.

5. T'upsa (BaxKOK), migBimieHa g0 IPYsKUHU, 3HAXOAUTHCA
B CTaHi CIOKOIO, TomMy F . = FHp, abo gm = kAx.

6. I3 cmiBBimHOIIEeHHS gm = EAX BM3HAUTE YKOPCTKiCTb
OPYKUHU k = g_m

Ax

7. BukoHaiiTe mociin 3 iHITOIO MPY:KUHOW. 3PO0iTH BU-
CHOBKH.

8. ITpuMychTe KOJUBATHUCSA TUPIO a00 BayKOK Ha IPYIKU-

Hi. 3adikcyliTe CEKYHIOMIpOM Yac, MPOTATOM SKOTO TUPSA
t
(Baskok) s3pobmisia 10 KosmBaHb. 3a GopmyJoo T = N BU-

3HaUTe mepiox ii KOJMBAHb.

9. BukoHaliTe aHAJOTIUHUI TOCJi 3 iHIIIOIO IPYKUHOIO,
ajie Tielo camor rupeio (Bakkom). BusHauTe mepion ii Ko-
JIBAaHb.

10. IlopiBHsATiTEe PEe3yJIbTATH AOCIiIAiB. 3P00IiTH BUCHOBKMU.

) 1 TOMMTINBUX

1. BuroroBTe fMHAMOMETP Ta IPOTrPALYIONTE HOTO IITKAJY.

2. IITo6 mpys:KkuHa BUAOBMKMUIACI A0 15 cM, MOTPiOHO MPUKJIACTU CUIY
45 H, a 1o 18 cm — 72 H. BusHauTe JOB:KUHY OPY:KUHU B Hegedop-

MOBaHOMY CTaHi.
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3A0A4YI TA BIMPABU

PosB’sa3yemo paszom

1. HassiTs cuau, gKi OiloTh Ha Tsdrap, IiABilIeHMNA OO KiHIA cHipajabHOI
MIPYKUHU.

Bionosidv: Ha TATap Li€ cumja TAXKIHHA, AKa HAIPIMJIeHA BePTUKaJIbLHO BHUS,
i cuya TIpPy:KHOCTI, KA HaOpsSMJIeHa IPOTUJIEKHO BUIOBMKEHHIO IIPY KUHU.

2. fIxa Bara KocmiuHOro amapara macorm 383 Kr Ha moBepxHi mianeru Mapc?
Ha Mapci g = 3,9 H/kr.

Hamo: PosB’sasauug

m = 383 Kr 11106 BusHauuTH Bary KOCMiuHOTO alapaTa, BUKOPUCTAE-
g=3,9 H/kr | mo popmyay P = gm.

P = 3,9 H/kr - 383 kr = 1493,7 H.

J |

Bidnogidv: P = 1493,7 H.

3. KocmonaBTy B ymMmoBax HeBaromocTi Tpeba 3aiimarucd pisuuyHUMH BIIpaBa-
mu. Yu 3Hamo0gAThCA oMy ranTesi?

Bionosiov: 3BuuaiiHi BIpaBu Ha IMiAHiOM Baru y cTaHi HeBaroMoCTi BTpaua-
IOTh CEHC, ajie BIIPaBU Ha IOJOJIaHHS iHEPTHOCTI ranTtesieil (Maxu, ITOBOPOTH,
po3BeeHHA PYK TOINO) BUKOHYBATHU ITIIKOM MOKJINBO. IIpoTe ranTeni, AK 3ai-
BUII BaHTaXK, MOIiJIBLHO 3aMiHUTH Ha eCIaHIep.

PiBens A

116. HasBiTh cuiy, sKa 3aBXKIMU i€ Ha TiJI0O OMHAKOBO B OyAb-AKOMY MicIri
Ha 3eMuri.

117. Yomy BUNyIlleHUI 3 PYK OpeaMeT magae Ha 3emJuio? SIka cuia aie Ha
HBOTO?

118. fAxa cuina cupuumHsae Daginag Ha 3emuaro rpaay (masa. 130), 1o yTBo-
puBca y xmapax? fki ¢isuuni Tiza BBAEMOIIIOTH Y IIbOMY BUIAAKY?

119. Yomy Benuki BaHTaKi, AKi migHiMamTh 3a JOIOMOI'0OI0 MOCTOBUX Kpa-
HiB, IePeMilllyi0Th MOBiIBHO?

120. fAxi cuau Ai0oTh HA JUCTSA IIiJ 4ac JIHUCTOHany?

121. fKi cuau miroTs Ha BaHTaX, KOJIM TOH CIIyCKaeThcsa Ha mapamryTi? ki
Tijla TYT B3a€MOMiIOTH?

122. Maca omHOTO MOJIOTKa mopiBHioe 1,4 xr, a immoro — 875 r. Ha axuii
MOJIOTOK i€ OinbIlla cuja TAMKIHHS i B CKiiIbKu pasis?

123. IlosicuiTh pesdyabraTu mocaimy (maa. 131).

124. Yu maroTh Bary pigwHu i rasu?

125. fAka Bara joauHN Ha MoBepxXHi 3emii, akimo ii maca gopiBHOE 76 KI?

126. fIka Bara sogu macoro 10 Kr?

127. Tino Baxkuts 750 H. fIka maca Tima?

128. ¥ cynepmapkeri kynuau 1 kr xui6a, 400 r macsa, 1 kr 600 r koBGacu
i 2 Kr nykpy. BusHaure 3arajbHy Bary ImOKYIIKHU.

129. fAxwuit crin mae 6inbiry macy: Barowo 95 H um 0,095 xkH?

130. Yu 3aB:xau Bara Tija JOPiBHIOE CHUJII TAKiHHA, IKa Oi€ Ha e Tijo?
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Man. 130 Man. 131

131. Yu 3aBxkau Tijio mae Bary?
132. dki nmpunagm so6paskeHo Ha MantoHKY 1327 Jlyis yoro ix BUKOpPUCTO-
BYIOTH?

Man. 132

Pisensr b

133. Konu migmHAam BaKKy KOJIOLY 3 M AKOTO T'PYHTY, TO Ha HBOMY
ganummuiaacsa BM atuna. Ilig giero AKol cuam y I'PyHTI yTBOpUaacsa BM’ ATUHA?

134. BukoHaliTe TaKUH AOCJTi[: MOKJALITH KMEHIO 3eMJIi B CKJISHY OaHKY,
HaJuiiTe BOAMW i peTesJbHO mepeMmilnaiitTe cymim manauukoro. CrmocrepiraiiTe 3a
pyxom yacTuHOK 3eMJii y Boxi. Ilorim gaiite cyminri BigcrosaTuca. SIKi wacTun-
KM 3eMJIi BUIDaayTh B ocan mepmumu? Yum goBro Bojga Oyme xamamyTHoo? AK
HOSICHUTH I1e siBUIIe?

135. PosrisHbTe IPYKUHA aMOPTU3ATOPiB MOTOITMKJIA, aBTOMOOiIA, TpaK-
Topa. YuM BOHU PiBHATHCA?

136. Hin ApmcTpour — mepina JoguHa, asxa crynuiaa 20 aunas 1969 p. Ha
moBepxHio Micamna (man. 133). Busumaure Bary acrpoHaBra Ha Micari, aKIimo
iioro Bara Ha 3emuli fopisHOBana 745 H. Ciaix Bpaxysaru, mo g, = 1,63 H/xr.

137. OcTranHiM yacoM MOKHA CIIOCTepiraTu, sSK CMiJHBII BUKOHYIOTH Kap-
KOJIOMHHUI TPIOK — CcTPuOOK y mpipBy Ha KauaTi (manx. 134). ¥V axomy crani
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Man. 133 Man. 134

mepeOyBae JIIOAWHA B MepIlIi CeKyHAW cTpuOKa? fIKy BJAcTuUBiCTh IIOBUHEH
MaTHU KaHaT, 1100 JIIoAnHa He 3aruuyJia’?

138. Ha ckinbKM BUOOBMKUTBLCA IPY:KHHA KopcTKicTio 200 H/M, AKII0 mo
Hel migBicuau Tijo macoio 5 Kr?

139. fIka Bara Bogu o6’emom 250 cm3?

140. Bara mopo:xuboro Bigpa 15 H. fAxoro Oyme Bara mnoro Bigpa, AKIIO B
HBOT'O HaauTu 12 1 Bogu?

141. Tlepmuii MTyYHUN CyoyTHUK 3eMJIi, 3anymienuir y 1957 p., Ha KocMmo-
apomi maB Bary 820 H. Ogun 3 xocmiunux amapartiB «IIporon—1» maB macy
12,2 1. ¥V ckinpKku pasiB maca «IIporoma—1» mepeBuIllyBaja Macy IIePIIIOTO
cynyTHuKa?

142. Ha 3eMJIi XJOIIUYNK BiIbHO MOJKe HigHATHU Tijo, Bara axkoro 60 H. dxoi
Macu Tijio BiH Mmir Ou migmaTu Ha Micsii, npuKJIagal0um Take came 3yCUJIA?
Cuna npursaranasa Tia Micamnem y 6 pasiB MeHIa, HixK 3eMJero.

143. fka ¢pisuuHa BeauuymHa — Maca OyJiBeJIbHUX MaTepiasiB um ix Bara —
Mae€ TOJIOBHIIlle 3HAUeHHs IIiJl Yac po3paxyHKY i IMoOymOoBM MOCTIiB Ta iHIITHUX
caopyxn?

144. flxa 3 (piswUyHUX BEJMYUH — Maca Tijia 4Yu HOTo Bara — CTaHOBUTH Hali-
OinbIIMI iHTEpec: OJsi MUCIAUBIA, AKWUN KYIYye CBUHIEBUIH INPIiT, 4YM IJIs
CIIOPTCMeHa, SKUH BUOUpPAE Yy CIIOPTUBHOMY MaraswHi rauTesi?

145. VYV mepmri cexyHau MigHIMaHHS y MIBUAKicHOMY JidTi BrcoTHOro 0y-
IVWHKY JIOAWHA BiguyBae, 110 ii IpuTUCKAaE A0 MiJJIOTH, a Ha ITOYaTKY OIIyCKaH-
HsI HaBIIaKW, BOHA BiguyBae meske moJieriranis. OgHaKoBi um pisHi B I1i MO-
MEHTH: a) Maca JIIuHN; 0) cujia TIKIiHHA, dKa i€ Ha Tijo JIOIMHN; B) Bara
JroguHn?

146. [Ina 3aHATh aKPOOATHMKOIO 3aCTOCOBYIOTH 0aTyT (Mas. 126) — mpys:KHY
CiTKy, YKpinJeHy B TOPpU30OHTAJIbHOMY TOJIOKeHHi. CIlopTcMeH-akpodaT MoxKe
BUKOHATH Ha 0aTyTi 6araTopasoBi CTpMOKM Ha 3HAUHO OiJBIIY BUCOTY, HixK 0e3
baryra. Uu 3MiHIOETBCA Tif uvac cTpuOKiB cuja TaKIHHA, IO Ai€ Ha Tijgo
cuopremena? Yu sminooeThbes Bara cuopremena? Koau cuia TskinHSA, AKa gie
Ha CHOpPTCMEHAa, MEHINA BiJ CHJM IIPYKHOCTi, III0 BUHUKAE 3 OOKY CiTKH?
Y akomy BUNAAKY cujaa TAXKIHHA, AKa Ji€e Ha COOPTCMEHa, AOPiBHIOE CHMJIi
MIPYKHOCTi, 110 BUHUKAE 3 OOKY CiTKU?

147. Yu npuTAryoTbcsa 3eMJelo MITYYHI CymyTHUKY 3eMJi i mpeaMeTn, AKi
nepeOyBaoOTh y CTaHI HEBAaroMocTi B KoCMiuHOMY KopabJii?
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§ 29. TEPTA. CUNN TEPTA.
KOE®IUIEHT TEPTA KOB3AHHA

CHOCTepemeHHa 1. ABTOMOGiNb, BUMKHYBIIIM OIBUTYH, Uepe3 IIEBHUH Uac
gynuHaerbca. Illaiiba, pyxaioumch IO JBOLY, TaKOMK BrOLOM BYIWHUTHCH.
3ynuHAETHCA 1 BeJocUIlesi, AKIIO IPUIUHUTY KPYTUTH MIemaJi.

1o X € MPUUYMHOIO 3MEHIIIeHHs MIBUAKOCTL PyxXy Tin?

3 paHille BUBUEHOT'O BU 3HAETE, IO IPUYMHOI 3MiHU IIBUAKOCTI PyXy Tija
€ nia oxmoro Tiyma Ha immre. OTike, y BHIIaAKaX, AKi posTiaamasu, Ha KOXKHE
pyxome Tijio misia cuia. Tina synuHMINCA, TOMY IO HA HUX Oidjga cuja, AKa
HampaAMJIeHa IPOTUIEXKHO IX PyXy — cuaa Teprd F .

Cua TepTa BUHHMKAE IIiJ yac B3a€MOJil MiK TBepAUMH TiJlaMHU B MicIgX ix
JOTHKY i MepemKoaKa€ iX BiTHOCHOMY IepeMillleHHIO.

OpnHi€elo 3 IPUYUH BUHUKHEHHS CUJIA TEPTHA € IMIOPCTKIiCTh CTUYHUX IIOBEP-
XOHBb Tijg. HaBiTh riageHbKi Ha BUTJIAA IMOBEPXHi TiJ MaroTh HEPiBHOCTi, rop-
6uku i moapanuuu. Ha mamoHKyY 135 11i HepiBHOCTI 300pakeHo y 30iJIbIIIEeHO-
My Buraazni. Kosu oxHe Tijio KoB3ae IO IIOBEPXHi iHIMOro, Ii HepiBHOCTI
3aUiNIIOIOTHCSA OJHA 32 OIHY, II[0 CTBOPIOE CUJIY, AKA 3aBajKa€ PyXy.

HOpyra mpuuwHa TepTsa — B3aEMHE NPUTATAHHA MOJIEKYJI CTUUYHUX IIOBEP-
XOHb Tijg. AKINO moBepxHi Tia Ay:Ke moOpe BiamosaipoBaHo, TO iX MOJEKYJIU
PO3MIIyIOThCA TaK OJM3BbKO OTHA IO OMHOI, IO MOMITHO IIOYNHAE ITPOSIBIIATH-
CcA MPUTATAHHA MiK HUMHA.

PospisHAlOTE KigbKa BUOIB TepTsa 3aJIeKHO BiJ TOro, SK B3a€MOIiIOTH
TEePTHOBI Tijla: TEPTS CIIOKOI0, TePTS KOB3aHHS, TEPTSI KOUEHHI.

Hocaix 1. ITokaagemo 6PyCOK Ha MOXMJIY MOIIKY. Bpycok mepebyBae B cTami
cnokoto. IIlo yrpumye fioro Bim sickoBsyBauusa BHU3? TepTsa cmokoio 3abesre-
uye 3UellJIeHHA OpyCKa f JOILIKU.

Hocaix 2. [IpuTHCHITH CBOIO PYKY IO 30IIIUTA, IO JIEKUTH HA CTOJIi, i mepe-
cyHBbTe 1ioro. 30IIUT OyZe PyXaTucs BiJHOCHO CToJa, aJjie IepedyBae y CIOKO1
BiTHOCHO BaIIioi J0JI0Hi. 3a JOIIOMOTOIO YOTO BU IIPUMYCHUJIU I[e¥1 30IITUT PyXaTH-
ca? 3a DOIIOMOrOI0 TEPTS CIIOKOIO 30IIIHNTa 00 PYKY.

TepTsa cIOKOIO IIepeMiIye BaHTaMXKi, IIT0 PO3MIIITYIOThCA HA PYXOMIi# CcTpiuIri
TpaHCIIOPTEPa, 3amobirae po3B’A3yBaHHIO MIHYPKiB, YTPUMY€E IIYPYIIH i BAXU
B JOIIIIi TOIIO.

Sxio ogHe TiJIo KOB3ae IO iHIITOMY, TO TepTH,

10 BUHUWKAE IIPU IIbOMY, HA3WBAIOTh TEPTAM KOB-
3aHHdA. Take TepTd BUHUKAE I Yac pyxy caHen
abo0 JIMIK IIO CHITYy, ITiOINB IO 3€M.JIi.

SKm10 ogHE TiJIO KOTUTHCA IIO iHIIIOMY, TO T'OBO-
PATH TIpPo TepTsa KoueHHA. Ilix yac KoueHHA KoJIic
BaroHa, aBToMo0iJisI, BO3a, IiJ Uac MepeKoUyBaHHS
0OYOK IT0 3eMJIi IIPOABJISIETHCA TEPTH.

A Bizm yoro zayieXKuTh cuaa TepTa?

Hocaix 3. [Ipukpinumo 10 6pycKa JuHAMOMETD i
OyneMo TATHYTU HMOTO, Hajmalouu OPYyCKYy piBHOMIp- Man. 135
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Man. 136

HOro pyxy (maa. 136). Ilpu mpomy mmHamMoMeTp Oylae IIOKasyBaTU CUIY, 3
AKOI0 MU TATHEMO OpPYyCOK, a OTiKe, i CUJIy TepTd, AKa BUHUKAE Il Yac Pyxy
Opycka mo moBepxHi cTojsa. [IokjamemMo Ha OPYCOK TATapIlii ii MIOBTOPUMO [I0-
caig. IuaamomeTrp 3adikcye OibITy CUIy TEpPTH.

IITo GimpmIa cuJIa MPUTHCKAE TiO O MOBEPXHi, TO OiiplIa cujaa TepTsa BH-
HUKA€ NPHU IbOMY.

Bukonaemo momepeHiit qocain, ame Tijsio OymeMo pyxaTu IO IIOBEPXHi CKJia,
mo O0eroHy. 3’sICyE€MO, II[0 CUJIA TePTHA 3aJEIKUTH Biff SKOCTi ITIOBEPXHi, M0 AKiit
pyxaeTrnbcd Tijo.

Cuna Tepra 3aJesKUTHh Bim MaTepiaay i AkocTi 00poOKM IOBEpXHi, IO AKii
PYXa€ThCS TiJIo.

CI/IJIy TepTd KOB3aHHA BHM3HaAYaIOTh 3a (I)OpMy.HOIO:
FTep = HN’

e FTep — cuJjla TepTs KoB3aHHA; N — cuja peakIiii omopu, 110 3a 3HAUYEHHAM
IOPiBHIOE CHJII THCKY Tijla Ha IIOBEPXHIO KOB3aHHHA, IO i€ MePIeHIUKYIIPHO
Jlo Iiel MOBepXHi; 1 — KoedillieHT TepTsa KOB3aHHA. SIKIIO IOBepXHA KOB3aHHSA
ropus3oHTaJIbHa, TO CUJIa TUCKY Ha Hel AOopiBHIOE Basi Tisa, TooTto N = P = gm,
a FTep = ugm, ne g = 9,81 H/kr; m — maca Tina.

Y rabaumi 8 BKasaHo KoedillieHTH TepTsa KOB3aHHA IJIsd JesIKUX MaTepiais.

Tabauusa 8
Matepian KoediuieHT TepTa

Cranb no crani 0,17

3ani3o no 3aniay 0,30

3ani3o no yaByHy i OPOH3iI 0,18

[y6 no gy6y npu napanenbHMX BOMOKHAX 0,20

[y6 no gy6y npu nepneHgnKynapHMX BOSTIOKHAX 0,40

Ctanb no nboay 0,02

Ctanb no TBEPAOMY IPYHTY 0,20-0,40

Oepeso no nboay 0,035
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Hocaix 4. IToknagemo nepeB’aHUN OpycoOK Ha KpyrJii ojiBii (maj. 137). ITo-
TSATHEMO OPYCOK AMHAMOMETPOM, OJIIBI[I 3a PAXyYHOK TepTsa MiK HMMH i Opyc-
KOM 3 JOIIIKOIO IIOYHYTEL obepTraTucs, a Opycok — pyxarucsa. Cujia TepTs KOUeH-
Hs OyZe MEeHIIIOIO Bil CUIM TePTs KOB3aHHSI.

W.0.0.0/0.00.00]

Man. 137

IIpn omHAKOBHUX HaBAHTAKEHHAX CUJIA TEPTA KOUEHHS 3aBKIM MEHIIA Bif
CHJIM TEePTS KOB3aHHI.

SKimo posrasgHeTe MIBAaIbKY TOJKY, TO Bipasy moMiTuTe, IO BOHA TJIaJKO
BigmosripoBaHa. /][4 w020 nompibHe make noaipysanna? A wu Jezko wumu 3a-
ipacasinow zoaxow? TyrT Bu 6GesmocepeqHbO TepecBimguyeTecs, AKy pPOJb Bifi-
rpae B moOyTi TepTd.

Y mpupozi i TexHili TepTa MoyKe OyTHM i KOpuCHUM, i mKigmusum. Koam
BOHO KOpHCHE, 0r0 HaMaramThCA 30iIbIINTH, a KOJIHU IIKiAJInBe — 3MEeHIIINTH.

Yepes TepTsd BHOIIYVIOTHCA MeXaHi3MM 1 MAIIWHU, CTUPAIOTHCA MiJOIIBU
B3YTTA i MINHK aBTOMOOIIiB, YCKJIAMHIOETLCS II€EPECYBAHHS Pi3HUX BaHTaXKiB.

Aute yaBiTH Ha XBUJIUWHY, W0 TePTA 3HUKJIO0. Toxi pyxomuii aBToM0O6iIhH He
3Mir Ou 3yIMHUTUCA, 4 HEPYXOMUHA — 3PYIIUTHU 3 MiCIsd; IMIIITOXOAMW BIau 0 Ha
Iopory i He smMoryu 0 MigHATHCSA; TKAHWHU posnanuca 60 HA HUTKU, TOMY II[O
HUTKM B HUX YTPUMYIOTHCSA TEPTAM; BM HAaBITH HE 3MOIJIU O TMEPETOPHYTHU
CTOPiHKHY IIBOTO HiZpYyYHUKA.

Bu, mabyTh, HEOHOPA30BO ITOMiUasu, III0 HAa aBTOMOOIJIBHUX IIIUHAX € Pe-
abedHI MamOHKH (TaKk 3BaHi IIPOTEKTOPHU), AKi po3MiIleHi B3MOBIK i BIIOIIEpeK
muan (Mas. 138). Bouu 3pobJsieni mjsa 36iablleHHS TepTs, TOOTO CUJIU 3Ue-
IJIEHHSA KOJIiC 3 MOJIOTHOM Aoporu. IlomepeuHi cMyru 30iJbIIYIOTh 3UETJIEHHS
KoJieca 3 IIOJIOTHOM JJOPOTH, a IMO3JA0BYKHI CMyTH, a TAKOXK BUCTYIIH, PO3TAIIIOBA-
Hi TiJ KyTOM, IepPeIrkoIKaloTh 3MillleHHI0, 3iCKOB3yBaHHIO aBTOMOOiIA BOIK.

¥V Bcix mMalmmHaX YHACJIiJOK TepPTsA HArpiBalOThCA i CIPAIlbOBYIOTHCS PYyXOMi
yactuau. I[[[o6 3MeHIIIUTY TePTs, CTUYHI TOBEPXHi POOJIATH INIafeHbKUMHU 1 MijK
HUMU BBOJATH MAaCTWJIO, OCKiJTBKU TepPTH
Mi’X TOBEpPXHEI0 TBEPHAOTO Tija I PiAMHOI0
3HAUHO MEHINe, Hi MK TOBEePXHAMU
TBepAuX Tis. O6epToBi Basu MaIIuH i Bep-
CTaTiB yCTAHOBJIOIOTH HA IMTiAINIUIHUKAX.
IlizmuoErKY KoueHHs OYyBalOTh KYJIbKOBIi
¥ posaukoBi (Mmas. 139). Bouu maioTs 3mory
aveHmuTn cuay teprda y 20—30 pasiB mo-
PiBHAHO 3 MiAINUITHMKAMM KOB3aHHS.

Bimomo, 1m0 3malyBaHHA TePTHOBUX
TOBEPXOHb 3HAUYHO 3MEHIIYE TEPTa MiXK
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HUMU. JoMy K Baskue yTPUMYBATU TOIIO-
pHUIlle COKMPHU CYXOI0 PYKOIO, HiK BOJIO-
roo? BusaBaserbes, 1110 IpU 3MallyBaHHL
IepeBa OpiOHI BOJIOKHA Ha MOro IIOBEPXHi
HaOpPAKAaOTh, TOMY TepPTs MiK PYKOMI0 i
TOIIOPHUIIEM 30iJbIIYETHCA, IO M HOIIOMA-
rae yTpUMyBaTH COKHDPY B pYKax.

Cnocrepe:xxenna 2. Kosiu Bu Hamarae-
Tecs OirTu y Boai OaceiiHy, piuku abo ose-
pa, TO BimuyBaeTe BeJMKUHN OHmip 3 OOKY
BOJM i He MOJKeTe IIBUIKO OirTi.

Ilepenocauu Jerki BeJUKi mmpeaMeTH y BITPAHY IIOTONYy, BU BimuyBaeTe Ta-
Kuii omip 3 60Ky BiTpPy, IIIO BaM Oy:Ke BasKKO UTH.

Konu B GesBiTpsaAHy morony Bu cToiTe 6iJiss JOPOTrHW i IIOB3 Bac IPOLXKIMKae
BaHTaYKHUII aBTOMOOiJIb Ha BEJUKiil MIBUAKOCTi, TO B OOOB’SIBKOBO BiguyeTe
BiTep, 10 CYympPOBOIKY€E Pyx aBToMo6insA. I1]o Ginbiia MIBUAKICTH aBTOMOOGiIA,
TO OiJBIIIa cHUJIa I[LOTO BiTPY.

Man. 139

Cunu Tepts, SKi BUHMKAIOTH I Yac pyxy TiJ y pimuHi a60 rasi, Ha3uBaIOTh
CHJIAMM OIIOPY CePeTOBUIIA.

Cuia omopy sajeXUTh Bix ¢popmu Tina. Paxkeram, JgiTaxam, IigBOOJHUM YOB-
HaM, KopabJusaM i aBTOoMOOiIsM HagamTh 00TiuHOI (opmu, TOOTO (hopmH, 3a
AKOI cuJja omopy HalMeHIIA.

Hocaig 5. BisbmMemo aBa BUMipOBaJbHUX ITWUJIIHAPH, HAIIOBHUMO OJIWH 3
HUX BOMOIO, a APYTruii — ojieio abo MaIllMHHUM MacjioM. KMHeMO ogHOYacHO B
HHUX OJHAKOBi MeTajieBi KyJbKU. ¥ pPe3yJbTaTi JOCIIigy mobaumMo, I0 KyJabKa
Yy BOJIi BIIajie HA OHO MIBHUJIIE, Hi¥K y MacJji, TOOTO cuja Omopy PyXy KYJIbKU B
MacJi 6iybIa, HisK y BOmi.

YosHU, KOpabai He MOKYTh PO3BUHYTHU TaKOl MIBUAKOCTI, AKY PO3BUBAIOTH
JiTaku, TOMY IIIO CHJIA OIIOPY PYXYy V Boai mabararo 6ijbIa, HidK y HmOBiTpi.

3ANMUTAHHA 4O BUBYEHOIO

# 1. Aki € Buan tepta?

2. AKi NpUYNHM BUHUKHEHHS TepTS?

3. Ak BU3HA4aOTb CUNY TePTS KOB3AHHS?

4. Yomy TepTa moxe 6yTu i KOPUCHUM, i LWKIAABUM?
5. Akmmn cnocobamy MOXXHa 3MEHLUNTK cuny TepTa?
6. Aki cunu HasmBaTb cunamu onopy?

JNabopaTtopHa po6oTta Ne 9

BusnauenHsa koedilicHTa TepTSa KOB3aHHSA

Mera poGoTu: BU3HAUUTH Koedil[ieHT TepTsa KOB3aHHI.
IIpuxagm i MmaTepiaau: guHAMOMETD, AepeB’AHUI OPYCOK, AepeB’sHa JiHi-
Ka, Habip BasKKiB.
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Ximg poborTu

1. Busumaure nuHAMOMETPOM Bary OpPycKa i OZHOTO BaKKa.

2. IToxkaagiTe OPYCOK Ha TOPUB3OHTAJIBHO PO3MillleHy JepeB’saHy JiHiNKy. Ha
OPYCOK IIOCTaBTE BaKOK.

3. IIpukpimiTs m0 OpycKa 3 Ba*KKOM AWHAMOMETD i TATHITH HOTO B3AOBIK
JiHi#KY® 3i crasoro mBuaKicTio (Masa. 140). 3anuIriTe Mokasu AUHAMOMETPA B
Ta0JINITIO.

KoediuieHT TepTs

Cuna TepTts Cuna
noyﬁiny 3 Sz;ifnﬁz(;’(aH KOB3aHHs SREUT S o] KOB3aHHS || = Frep
’ F,..H N=P,H M=

Tep’

1
2
3

4. Jlo mepiIioro BakKKa [IOJAWTe IPY-
ruii, a MoTiM — TpeTili, MIopasy 3BaKYIO-
4y OPYCOK i Ba’KKM Ta BUMipPIOIOUU CUITY
TepTd. A KOKHOTrO [MOCJIiAy BU3HAUTE
cuiry peakii omopu. PesaymbraTtm BuMi-
pIOBaHb i PO3paxyHKiB 3amuiriTe y Tab-
JIUITIO.

5. Buszaure Koe@iljieHT TepTa KOB-
3aHHA AJIA KOMKHOTO BUIAJKY 3a Popmy-

F, + Uy +
JIOIO [ = %. Busnaure p, = %

6. 3pobiTH BUCHOBKH.

Jdasa monuTanBux

3a pesyiabTaTaMW BUMipIOBaHb i pO3paxyHKiB moOyayiiTe rpadik sa-
JEeXKHOCTI CUJIM TepTA BiJ CHUJAM peakIlii omopm i, KOPUCTYIOUNCH HUM,
BHU3HAUTE cepeJHE 3HAUeHH:A KoedillieHTa TepTa KOB3aHHA [ . 3pobiTh
BUCHOBKU.

§ 30. AOOABAHHSA CUI. PIBHOAOIMHA CUN

BBI/IqaﬁHo Ha OyIb-sKe PyXoMe TiJIo Iie He OJHe, a 0apas3y KiJbKa OTOUYIOUNX
Tin. Hampukjaan, KoJau TArHeMO OPYCOK IIO JIiHiiiIli, To OpyCcOK B3aemogmie i 3
pykoio (cuia Taru), i i3 3emiero (cuia TAKiIHHA), 1 3 MOBEepXHEIO JiHIHKHU
(cuna TepTs KOB3aHHS, CHUJa Peakilii omopu). ¥ IIboMy pasi cmiapHy miro Ha
TiJI0 KiTbKOX CHJI MOYKHA 3aMiHUTU PiBHOMIWHOIO CHJIOKO.

Cuny, ika YMHHTH HA TiJI0 TAaKy caMy [ii0, AK i KiJbKa OKpeMHX CH.I,
i OMHOYACHO MPUKJIaTeHNX A0 HHOT0, HA3UBAIOTH Pi6HOJIUHOI0 CUNLOIO.
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PiBHomiliHy cuay BHU3HAUAIOTH 3aJIe}KHO BijJi HAIpPAMIB i 3HAUEeHb OKPEMUX
CKJIQ[JOBUX CHI.

SIxmo mo Tina mpuKaazeHo ABi cunu F, Ta F,, AKi HanpaMIIeH] B3TOBX ofHiel
npsamoi B oxuH OiK, To ixX piBHogititHa F_.  mopiBHIOE cymi mux cwmi (mas. 141):

piBH
F. =F, +F,

piBH
Hanpawm piBHOxi#iHOI cuam B iboMy pasi 36iraeTheA 3 HATPAMOM TPUKJIAIE-
HUX CHJI.
fKmo mo Tina mpukaaxeHo ABi cuiam F, ta F,, AKi HanmpAMJIEeHi B3JOBX Of-
Hiel nmpsamoi, ane B pisHi 60Ku, To Konu F, > F,, ix piBHO#iliHA FpiBH IOPiBHIOE
pisHUIL MUX cui, a ii HampaAM 30iraeTbesa 3 HAIPAMOM OiJIbIIOI 3a 3HAUEHHSIM
npukaagenoi cumu F, (man. 142):

FpiBH=F1 - F2‘
pile F’piBH
[ = — F' [ e
Fy Fy — =
® e > F
® >
Fi  F Fy Fy
C > > < @ >
Man. 141 Man. 142

fxkmpo F, = F,, To ix piBHOAi#iHa nopiBHIOE Hysi0. Tomy Timo, sKe Oysio B
CIOKOi, y HBOMY ¥ 3aJIMINIUTHCA, a TaKe, II[0 PyXaJlocd, IPOJOBKYBaTUME PY-
XaTucA NPAMOJIIHIAHO I PIBHOMiIpPHO 3 IMOYATKOBOIO HIBUAKicTIO. IIpu mpomy
KaKyTh, II0 NPHUKJAAEHI M0 Tijla TPOTHJEKHO HANIPAMJEHI B3JOBXK OIHiel
mpsaMoi i oHAKOBiI 3a 3HAUEHHAM CUJIM 3PiBHOBAKYIOTh, a00 KOMIIEHCYIOTh,
OIlHA OJHY.

AK pyxamumembvbcs mino, AKUW0 HA Hb020 00pa3y diamumyms Kiabka cun?

Hocaix 1. ITokmamemo 6pycok Ha crin (mas. 143). Ha HbOTO AifOTH MBI cun:
cuna TsaxiHHA F = gm i cuna peaknii omopu N = gm. Ii cuiu ogHaKOBi 3a
3HAUYEHHAM, ajie IPOTUJIEKHI 3a HAIIPAMOM, TOMY iX piBHOAiliHA, ab0o Pe3yib-
Tylo4ua, CuJia JOPiBHIOE HYJII0. BpycoK mepeOyBae y CIOKOI.

& Hocaix 2. Bymemo TArTH 6PyCcOK 3a IOTO-
MOTOI0 HUTKHU 260 IMHAMOMETPA I10 IIOBEPX-
t Hi crosa (man. 144, a). ¥V npomy pasi Ha

TiJI0 AiATUMYTH TaKi cuiam: cuja TAKIHHA
F,_ ., cuna peaknii omopu N, cuia taru F i
cujia TepTsa FTep.

Axmo N = F i1 F = FTep
pyxaTtucs piBHOMipHO, TOOTO IIIBUAKiCTH

~ TijJla He 3MiHIOBATHMETHLCSI i3 YacoM.
FTHJK

Man. 143

, TO TijgO Oyzme
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N

=4l

r'y

F.

Tep

~

Tep

@ F, © F,
TAXK TAX

Man. 144

o
o

fkmo N = F, ., a cuna Taru F Oyzne Oinbira 3a
CUJy TepTsa FTep, TO Tijlo Oyze pyxaTucs Tak, IO
MIBUAKICTH HOTO 30i/MBIITyBATUMETHCS i3 YacoMm, TOO-
TO TiJIO pyXaTUMeThCcsA HepiBHOMipHO (MmaJj. 144, 6).
Hocaixg 3. IlltoBxHeMo Opycok Tak, 100 BiH py- 7
XaBcs II0 IMOBepxHi cronma. Ha HBOrO AigTHMYyTH s
cuna TaxKiEHEA F, cmia peakmii omopu N i cuia
TepT FTep. Ockineku N = F__, TO BOHH KOMIIEHCY-
IOTh OfHA OAHY, i BIJMBATH Ha PyxXx Opycka Oyme
TiILKU CUJIa TePTS FTep (man. 145). Ockinbku cuia
TepTA 3aBXK/IU HAIpAMJIEeHA IIPOTU PYXy, TO OPYCOK i3 WacoM 3yHUHUTHCH, IO
i cmocrepiraTume Ha mOCJIifi.

> 2|

=

—

FTHJK

Man. 145

3aJjesKHO BiJ TOro, AKOI0 3a 3HAYEHHAM Oyae piBHOmiiiHA cHMJIa, TiJI0 MOKe
mepedyBaTH B CTaHi CIIOKOI0, pyXaTHCS PiBHOMipHO a60 HepiBHOMipHO.

3ANMUTAHHA 0O BUBYEHOIO

1. lo Ha3mBaloTb PiIBHOAIMHOW CUIOK?

2. {lk MOXe pyxaTucs Tifno nig Aieto KinbKox cnn?

3. Konu Tino nepebyBae B cnokoi abo pyxaeTbcs piBHOMIPHO?
4. Yomy Tino pyxaetbcs HEPIBHOMIPHO?

3AOAYI TA BMNPABU

Po3B’sa3yemo pazom

1. fIxke mpusHaueHHA HACIYOK Ha POOOUYUX ITOBEPXHAX IIJIOCKOTYOIiB?

Bionosiov: 3aBasKu HaciukaM 36iJbITYETHCSI TEPTA MiK AeTaslaio i poboun-
MU TTOBEPXHSIMHU ILJIOCKOTYOIIiB, 110 3abesmeuye HamiiiHiIlle yTpUMaHHSA AeTaji
mig gac podboTH.

2. Cranese Tizio macoro 50 Kr TATHYTH II0 JbOAY. SIKa cuia TepTsda BUHUKAE
npu MpoMy?

HaHO: PosB’szanua

m = 50 Kr I BUBHAUEHHS CUJIN TEePTA CKOPUCTAEMOCS (DOPMYJIOIO:
g =10 H/xr FTep = ugm.

p=10,02 F,,, = 0,02 10 H/kr - 50 xr = 10 H.

F,. -? | Bidnosiov: F,, = 10 H.
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3. Uu MoskHA 3BaKUTHU OpPycok Baroio 8 H, AKIII0 MaeMo TiJIbKU ABa OJHAKO-
BUX JUHAMOMETPHU, PO3PaXOBAaHUX HA BUMiploBaHHA cuiau 4 H?

Bionosiov: mosxkua. Tpeba ykpinuTu oOugBa IMHAMOMETPH IIOPSL HA OIHO-
My piBHi, a Opycok migBicuTu ofpasy 4o 000X raukiB. 3a YMOBU IIOBHOTO PO3TS-
Iy OPYKWH JUHAMOMETPIB 10 OpycKa OyAyTh MPUKJIAAEHI ABi CUIM IIPYIKHOCTI
mo 4 H xosxHa B31OBK onHiel mpsamoi, HampaMmieHi Bropy. Ix piBHomiiiHa
mopiBuioBatuMe 8 H i BpiBHOBaKUTh CUIY TAMKIHHS, 1110 Ii€ Ha OPYyCOK.

PiBens A

148. Yomy 1maitba, 1110 PyXaeThCsa MO TJIaJeHbKill JbOMOBiH mMOBEepXxHi, 3pe-
IITOIO 3YIMUHAETHCA?

149. Yomy NMKHUK, AKUHA CTPIMKO CIIYyCTHUBCA 3 TOPH, ime Jaji mo piBHIi
TOPU30HTAJbHIN ITOBEPXHi CHIrOBOTO ITOJIA 3 Aedasii MEHIIIO IIIBUIKiCTIO?

150. Yomy Boma B piukax 0isia GeperiB i AHa Teue TpoxXu TMOBiJIBHiINE, HiMX
nocepen piuxku?

151. PosriissHbTEe yBa)KHO, K 3iTKaHa 3 HUTOK AKa-HEOyIb JieTKa TKaHWHA,
HampUKJIam Mapisa abo curelb. IIlo cramocs 6 3 TKaHUHOIO, SKOU He 0yJI0 TepTsa?

152. Yomy OGopoirtHO ab0 Kpymu, KOJU iX BUCHUIIATA 3i CKJIAHKW HA CTLI,
YTBOPIOIOTH KYIIKY KOHYCOTOMiO0HOI (DOPMU, a BOJA PO3TIKAETHLCS TOHKUM IIapoM?

153. YoMy HegocBigueHUH KOB3aHAp Hamae Haszam, 3’ Ixamxaoun 3i cHiroBoi
IOPiKKM Ha TJIaJeHbKHH JIiJ KOB3aHKU, a, IMOBEPTAIOUNC 3 JIbOAY Ha IOPiK-
Ky, majzae Buepem?

154. Cuya TepTs KOYeHHSA MEHIIA BiJi CUIU TepPTA KOB3aHHA. YoMy K B3UM-
Ky I81ATh caHbMU, a HEe BO30M?

155. Koneca migBomu, SKa PyXaeThbCcA AOPOTOI0, iHOAI He o0epTaioThCs. 3a
AKUX YMOB Ile MOoKe OyTu?

156. Il yoro B3MMKY Ha KoJjieca aBTOMOOIJIiB HaAiBaOTh JIAHITIOTH?

157. 1151 4oro eJIeKTPOBO3U I TeIJIOBO3U OOJIAJHAHO ITiCOUHUIAMU, 3 AKUX
IMiCOK TOHEHBKMMM I[iBKAMU CHUILIETHCA Ha pPerKu?

158. JIyia yoro riMHACTH y CIIOPTHUBHOMY 3aJi HATHUPAIOTHh B3YTTs KaHidoJi-
JII0, PYKH — IIOPOIIIKOM, II0 H0oOpe BOMpae BoJory (cmajieHa MartHesis), a Qyr-
6oJricTu B3yBarOTh OyTCU i3 mimmamu?

159. Hasgimgo Boporap ¢pyrodoabHOl Komauau (Maa. 146) mixg uac rpu Kopuc-
TYEThCA CIEMiaJbHUMU PYKaBUIAMU, OCOOJUBO B AOINOBY moroay? SIKy BuMO-
Iy IIOBUHHI 3aJ0BOJIBHATH TaKi pyKaBuIi?

160. Ha mamoHKy 147 300paskeHO KOHHKA-CTPUOYHIIA. IKe IpU3HAUYeHHS
3yOIIiB Ha Iforo JamKax?

Man. 146 Man. 147
114



B3AEMONIA TIJI. CHJIA

161. fdka cuna TepTdA Iie mim yac pyxXy 3ajJi3HOro Tija Macoio 2 KT IO 3a-
JisHil moBepxHi?

162. JIBoe yuHiB KaHATOM TATHYTH 10 Oepera uoBeH. OIUH 3 HUX TPUKJIATAE
cuny, 1o gopisuioe 120 H, a gpyruit — 100 H. fdxa cuna gie Ha yoBen?

163. frKy cuny moxake OUHAMOMETDP, A0 SKOT0 HUTKOKI IIPUKPIILIEHO
3B’A3aHi MixK coboro Tarapri saroro 10 H, 20 H i 40 H?

Pigens B

164. BukonaiiTe Takui JOCIiI: IOKJIALiTh HA JOJOHIO MOHETY i cipo0OyiiTe,
OPOBOAAYM II0 Hill IIITKOIO AJIA ONATY, 3MECTH 1i 3 HOJIOHI. SIK MOACHUTH ABU-
e, sAKe BU cIiocTepiraere?

165. JIns woro Ha TOJIOBIIL i ¥ BepxHiil uacTuHi 1BAXa POOIATH HacCiuKu?

166. Kpami gomry Jierko CKOUYIOTLCS 3 IIOXIMJIOI MOBEePXHi IMIOKPiBJIi, a CHIr
Ha JaxaxX 30MpPaeThCss TOBCTUM ITapoM. SIK MOSCHUTHU Iie ABuiie?

167. YoMy IMJIKOIO 3 PO3BEAEHUMH 3YyOIlsAMMU JIeTille IIUJISATH, HidK 3 Hepos-
BegeHuMu? Yu ogHAKOBO PO3BOAATDL YPisHOOIYU 3yOIli MUIKY I PO3IUIIOBAH-
Hs CYXOT'O Ta BOJIOTOTO JepeBa?

168. Yomy HaBaHTakeHuii aBTOMOOiJIbL OyKCye Ha moraHiii moposi MmeHIie,
HiK TTOPOKHiN?

169. BaunTa:xkHNI aBTOMOOLIL 3 MPUUYEIIOM MAa€ IIePeBe3TH BAXKKUU BepcTar.
IITo Kparile 3aBaHTAXKUTU: Ky30B aBTOMO00iaA un npuuen? Yomy?

170. [Inst yoro Imijg yac OoKeJIeAUuIli JOPiKKU IIOCUIIAIOTH IIiCKOM?

171. Yomy KoB3aHU i caHKU A0Ope KOB3alOTh 1O Jhoay? YoMy B CUJIBbHI MO-
po3u Iie KOB3aHHA IOTiPIIYETHCA?

172. YoMy, KOJIX BayKKO 3HATH KaOJIYUKY, KOPUCTYIOTHCSI MUJIBHOIO BOJO0?

173. Jllogmua IMOCKOB3HYJIACA, HACTYIIMBIIN HA CyXi ropomuau. K Ie Imo-
AcHUTU?

174. YraxiTh, y AKUX MiCIIAX BeJiocUIle[a € KYJIbKOBI HiAMIUIHUKHA.

175. s dyoro 1MIypynu mepej, 3aKPydyBaHHAM Y TBePAi HOPOAU TepeB 3Ma-
ITYIOTh MUJIOM?

176. Jlroguua, maca akoi 70 Kr, TpuMae Ha Ijedax Amuk macoio 20 kr.
3 AKOI0 CUJIOIO JIIOJNHA THUCHE Ha I'PYHT?

177. YV rpi 3 meperAaryBaHHs KaHaTa 0epyTh y4acTh YeTBEPO: ABOE 3 HUX
TATHYTh KaHaT B oquH 6ik i3 cuaamu 330 i 380 H, nBoe — y mpoTuekHui 6iK
iz cumamu 300 i 400 H. ¥V axomy HampsaMmi pyxaTuMeTbCcs KaHAT i AKa piBHO-
mifiHa mux cuia? 300pasiTe i cuiaun.

178. JlroguHa OMyCKAaeThCsA Ha IlapallyTi, py-
xaouyuch piBHOMipHO. Cumia Ta:KiHHA mDaparrny-
TucTta pasoMm 3 napamyrom 900 H. Axa cuia omo-
py moBiTpsa?

179. fdx MosxHa ABOMAa AMHAMOMETPAMM BUMi-
patu cuay 80 H, AKIO KOKHUN 3 HUX PO3PaAXO-
Bauuii ma 50 H?

180. BakmaxaH IOKJaJM Ha HiJCTaBKY JeMOH-
CTpaIiifHOTO TMHAMOMETPA 1 HATUCHYJIN ITAaJIbIEeM,
a motiMm maJsienp 3abpanau (Maa. 148). 3o6pasiTh
CUJIN, 110 AiIOTH Ha OaKJaKaH y IepIIoMYy BUIIA[-
Ky. Busmaure 3HaueHHA CUJIU, 3 AKOIO ITaJiellhb
THCHYB Ha OakJjakaH. fIKa maca OaxjaxaHa?
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§ 31. TUCK TBEPOUX TINT HA NOBEPXHIO. CUJA TUCKY

BI/I B:Ke 3HaeTe, IO MiI0 OJHOTO Tijla Ha iHIITEe XapaKTepU3yIOTh IIPHUKJaIe-
HOIO 10 HHOTO CUJIOI0. Bid 1020 3anaexcums pezyavmam 0il yiel cuau Ha mino?

Cmocrepesxenns 1. 3 BlacHOIO JOCBiy BU 3Ha€Te, IO AyKe BAIKKO UTU 110
TI60KOMY IMTYXKOMY CHIT'y, OCKiJIbKY HOTH I'IMOOKO MPOBATIOIOTHCS B HHOTO, a
Ha JM:KaxX IepecyBaTucs HabaraTo Jieriie, TOMY IO IPOCiJaHHSA CHIroBoi Io-
BepXHi B IbOMY pasi 3HaYHO MeHIIe. B 000X BUIIafiKaxX BU [[i€Te HaA CHIT 3 Of-
HAKOBOIO CHUJIOIO, aJjie TLJIOIA MOBEPXHi, HA AKY CUJA POBMOMIJIAETHCHA, Y JIAK
3HAaYHO OiJIbIlla, HiK y B3YTTsA, TOMY i medopMallid CHIry BUABJISIETHCA Pis-
HOoIo. CTOAYM Ha JUMKaX, BU THCHETe Ha KOKHY ONUHUITIO IIJIOIMIi HOBEpPXHi
CHITY i3 CMJIOI0, MEHIIIOI0 y CTiJIbKM pasiB, y CKiJBKMW MJIOIa MOBEPXHI JIMK
OispIma 3a ILJIOIIY IIiJOIIB B3yTTH.

Cmocrepesxenns 2. JlerkoBuii aBTOMOOib, Ha BiAMiHY Bif T'yCeHUUHOTO
TpaKkTopa abo 60J0TOX0ma, He MOKe IIPoixaTu 110 0OJOTHCTi MiciieBOCTi, Xoua
ioro Bara HabaraTo MeHIIIa Bifi BaTW TpaKTopa. Po3TiAHYBININ KoJeca JeTrKo-
BOI'O aBTOMOOiJIsI 1 I'yceHHUIIl TpaKkTopa, MOMKHA IIEPECBIUYUTHCS B TOMY, IO
IJIOIIa TIOBEPXHIi ryceHUIlb HabaraTo 6ijbIia, HijK KOJIiC.

PesyasTaT aii cuMiIiM Ha MOBEPXHIO 3aJIEKUTH HE TiJIBKM Bifg il 3HAUeHH, a i
Big miaoimi Tiel moBepxHi, MepIeHIUKYIAPHO I0 IKOI BOHA di€.

IlepekoHaeMocsa B IMIbOMY 3a JTOIIOMOT'OIO MOCJIiTiB.

Hocmixg 1. 3amoBHUMO CKJIAHY TOCYAUHY mickoM. Ha micok mocTaBuMO CTO-
JUK Hi’KKaMH! Bropy i Ha HbOTO — T'MPIO MAacoio 2 Kr. Pe3yabTar: CTOJUK Mam-
JKe He Brpysae B micok (mai. 149, a).

ITocraBUMO CTONMK HisKKaMM Ha TiCOK i HA HBOTO — 3HOBY THPIO MAacCoOIO
2 Kr. PesyabpTaT: HisKKH cTOJIa BIPY3HYTh y micok (maj. 149, 6).

Bissmemo cTosvK i3 3arocrpeHuMu Hiskkamu. IlocTraBuMo #ioro HidKKaMu Ha
IMiCOK, ITOKJIABIIIM 3BEPXY Ty caMy T'Mpio Macoro 2 Kr. PesyabraT: 3aroctpexi
Hi’KKU TOBHICTIO BrpysJiu B Iicok (maj. 149, 8).

Hocuixg cBiguuTh, 110 MEHINA IJIOIA OIIOPU CTOJIMKA, TO IaubIile BiH Brpy-
3a€ B IIiCOK IIifg miero Tiel camoi cuim.

Hocaig 2. Bisbmemo aBa cronuku. Ilora moBepxHi Hi’KOK OJHOTO CTOJIMKA
BABiui Gisbima, mixk apyroro. IloxkjaazemMo Ha CTOJMKHN BaHTaM, IIPHUUYOMY Ha
CTOJIMK 3 OiJIBIIIOIO IIJIOIIE0 MOBEePXHi HilKOK IIOKJIameMO BABiui OiJbIINIiI BaH-
Taxk. PesynbTar aii cunu O0yne oqHAKOBUIA.

Man. 149
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YV po3rasHyTHMX ONpUKJIAJax 3HAUEHHSA MaJja CuJja, IM0 i€ MepHeHIAnKYJIAp-
HO 1o moBepxHi Tisa. TaKy cuily Ha3WBaIOTh CHUIIOKD THCKY.

BeauuuHy, 110 BU3HAYAKOTh BiTHOIIEHHAM 3HAYE€HHS CHJIM THCKY I0
ILIOIi MOBEPXHi, HA Ky BOHA i€, HA3MBAIOTh MUCKOM.

Tuck mO3HAYAIOTH MAaJIOI0 JIATUHCHKOIO JiTepoio p. OTike, 11100 BUBHAUUTH
THUCK p, Tpeba cuay F, 110 Aie meprneHAWKYJISPHO A0 MOBEPXHi, MOgijiuTu Ha
oIty 1iei moBepxHi S, TOOTO:

p= F
S

Opunuieio Tucky € ogun mackaJys (1 I1a), sxy HasBaHO HA YeCThb (PPAHILY3h-

Koro BueHoro baesa Ilackaaa. Tuck 1 Ila crBoproe cuia tTucky 1 H, mio gie Ha

1H H
nosepxHIo mioimieo 1 M2, Tto6ro 1 Ila = F =1 —5-
M M

Ha mpaxTuii me BUKOPMCTOBYIOTH KPAaTHI OAWHUIIL THCKY: NeKTOIIACKaJb
(rIla), kimonackaus (xklla):

1 rIla = 100 Ila; 1 kIIa = 1000 IIa.

3HaUM THCK, MOMKHA BUBHAUUTHU CUJIY THUCKY, IO Ji€ Ha IIOBEPXHIO TiJja.
Tuck moxasye, AKa cuja TUCKY Oi€ Ha OOWHUIIO IIJIOIMIi, TOMY IId CHUJa TUCKY
IOPiBHIOE JOOYTKY THUCKY I ILJIOIIi ITOBEPXHi:

F = pS.

VYcim mobpe Bimomo, III0 Hif Yac MINTTSA TOJKOIO MIBAYKK KOPHUCTYIOTHCSA Ha-
mepcTKoOM. ['OJIKY poOJIATH Oy:Ke T'OCTPOI0, IMO0 IIOMIpPHOIO CHJIOI0 MHAaJIbIIiB
CTBOPIOBATH BEJIMKUN THCK Ha TKAHUHY 1 IpoKoJIoBaTH ii. Aje mig uac HaTu-
CKaHHS MaJbI[A Ha TOJKY BOHA 3 TAaKOIO CaMOI0 CHJIOIO THCHE Ha Iajellb.
Kinmens ronku 3 60Ky ByIIKa POOJATH MPUTYILJIEHUM, aJjie Il yac podoTu TUCK
Ha IIKipy majabId Mo:Ke OyTH OysKe BEeJIWKHM, JOCTATHIM, IM00 ii mMOpaHUTH.
Minuuii MmeTaseBUl HAIEPCTOK HAMINHO 3aXUINAE IIaJellb.

Yomy nodywra m’axa? Jomy 3py4HO Leramu Ha nepuri abo Ha HadyeHoOMY
mampauyi, a nexcamu Ha dowrkax abo meepdiil nogepxHi He3pyuHo? BUABIAETE-
cs, BiquyTTsa M’AKOCTi abo TBEPAOCTi 3a/IeXKUTh He BiJ BJIAaCTHBOCTI MaTepiaiy,
a Bij 3HAUEHHA THCKY Ha MOBEPXHIO Tija. 3po0MMO HEeBeJNKi PO3paxyHKH.

Bynemo BBaskaTu, 110 Maca JopocJoi JoAWHUN gopiBHioe 60 Kr, mo Biamo-
Bimae Basi nmpubausHo 600 H, a moBepxHA Tima — npubausao 2 m2. SIKINO Jro-
IWHA JIEKUTH Y JiKKY Ha HNepuHi, SKa MPOTUHAEThCA i HiOM 0XOIII0€E Tijo, 3
HEI0 CTHKAEThCA MPUOJM3HO YBEPTh yciel mosepxHi ii Tina, To6ro 0,5 m2. 3a
nigpaxyHKoM Taki maxi BigmoBizaroTh Tucky 1200 ITa. A AKIIO JOAUHA JISMKe
Ha TBepAy IOBEPXHIO, TO ILIOIIA CTUKAHHA cTaHoBUTHMe 0m3bko 0,01 m2. Ile
Bigmosimae Tucky 60 000 ITa, ToOTO THCK Tijla Ha TBEePAY MOBEPXHIO OiJIBITIMIT
y 50 pagiB, 3Bifcu i HE3PYYHOCTI.

VY pisHOMAHITHUX rajgys3sX CyYacHOI TeXHiKHU JOBOAUTHLCSA PO3B’A3yBaTHU 3a-
BIAHHS II[OJ0 OJEePyKAHHSA BUCOKMX THCKiB, 3HUKEHHS THCKY a00 30epesKeHHs
¥ioro B 3asjanux ymoBax. IIpobyieMa THCKY Biflirpae BaKJIMBY POJIb HA TPAHCIIOP-
Ti. 3aJi8HUIIL I JOPOru MAIOTh HALIHHO BUTPUMYBATH THUCK Pi3HUX TPAHCIIOPT-
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HuxX 3acob6iB. I[poro mocAraioTh, 3MEHINYIOUN Bary TPAHCIOPTHUX 3acobiB i
30ispmIyroun ix miorny omopu. Kojieca J1erKoBOoro aBToMoOiJIs YMHSATH Ha JO-
pory tuck O6sus3bko 300 klla. o6 3MeHINIMTU THUCK HA JOPOTY BaHTAKHUX
aBTOMOOiJIiB, iX pPoOJATH OaraToBicHMMU, 3 KoJiecaMU BeJHKOT'O Iiamerpa,
BUKOPUCTOBYIOTH I'yceHuUIli. Tak, TUCK, IO CTBOPIOE CYUYACHUM TPAKTOp, Bara
SAKOT0 COTHi THCAY HBIOTOHIB, mopiBuioe 27 klla. Ile B 1,5 pasa Oinbiie Bifg
TUCKY, SKUHA YMHUTL Ha mopory JoauHa Baroo 600 H.

3a IOIIOMOro0 HaA3BMYAWHO TOHKOTO iHCTPYMEHTa — ’Kajla — 0ca CTBOPIOE
THUCK, CyMipHHU# 3 TUCKOM mIig uac BuOyxy (33 000 000 000 IIa).

Ile mikaBo 3HATH

I' B ApkTuui 1 AHTapKTMLI Ha HayKOBMX CTaHLisIX KOPUCTYHOTbCS TakMMK TpaH-
crnopTHUMK  3acobamu, sk cHiroxoam «[iHrBiH» i «XapkiB'sHka». CHiroxig
«XapkKiB'stHka» Mae AM3enbHUN ABUTYH MOTYXHicTo 736 kBT i 3anac nanbHoOro Ha
1500 km. Mpu maci 35 T BiH Mae ryceHuui 3aswumpwki 1 m, Wo gae nomy 3Mmory go-
naTu CHIroBy LinuHy, NboAoBI Topocu, KpyTi cxunu. CHiroxig mae ytenneHy kabiHy
nrotyeto 25 M2 3 NOTYXKHOK onasitoBasribHOK CUCTEMOLD, CreLianbHOK repMEeTUYHO
00LWMBKOD, TOMY MpaLoBaTh B HbOMY MOXHa HaBiTb Npy Mopo3ax Huk4e Big —70 °C.
Y kabiHi € cnanbHi micus, pagiopybka, poboya KiMHaTa, KyxHs, cyllapka, rapaepoo,
caHBy3on. Po3mipn cHiroxoga Taki: goxuHa — 8,5 m, wupuHa — 3,5 M, BucoTa —
4,2 M. MakcumanbHa WBMAKICTb Moro pyxy gopieHioe 30 km/rogd. Y 3agHin YacTuHi
cHiroxoga po3milleHo nebigky Ans camMoBUTAryBaHHSA i Tpoc 3aBgoBxku 100 M.
CHiroxig moxe TArHyTn 3a coboto npudin macoto 70 T. [NpoBanto4mcb B OMOMOHKY,
CHiroxig He TOHe, BiH cam 3a AOMOMOTO0 N'YCEHWLb MOXe BUIATU Ha fig,.

3ANMUTAHHA 4O BUBYEHOIO

1. YoMy Mo cHiry nerwe pyxaTucs Ha nmxax, Hix 6e3 Hux?
. YoMy ryCeHU4HUIM TpakTop He rpy3He Y BOrkOMY I'PYHTI, @ Nerkosmin asToMobinb
rpysHe?
3. Wo HasuBatoTb TMCKOM? K BU3HayatoTb TUCK?
4. Ak MOXXHa BU3HAYNTK CUIY TUCKY?
5. Ak MoxHa 36inbLUMTK TUCK? 3MEHLINTN TUCK?

3AOAYI TA BIMPABU

Po3B’sa3yemo pazom

1. 3 AKOI0 MeTOI0 IIiJ roJiBKy 0oJiTa i rafiKy ImigkJama-
IOTh IINPOKiI MeTajieBi KiJbllg — Im1aiibu, ocoOJHBO KOJIU
CKpimIiooTh Aepes’aHi merasi (masa. 150)?

Bionosidv: 1106 YHUKHYTH IOIIKOAKEHL [IeTaJiei,
3MEHIIIYIOTh HA HUX THCK 34 PAXYHOK 30iJbIIEeHHS ILJIOIIL
TOBEPXHi JOTUKY.

2. Jlopocia JofnHa, SKa Ma€ IJIOITY IMifOIIOB B3YTTS
450 cm?, TucHe Ha migsory i3 cuisoro 700 H. Buszaure
TUCK JIIOAWHU Ha IiAJIOTY.
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Hauno: PosB’sazaHuda

F =700 H BuzHaunmMo THCK JIIOAWHU HA IIiAJI0Ty 3a (DOPMYJIOIO
S = 450 cm2 =

= 0,0450 m2 p= E; 00H 15 556 Ila.

s’ P 0,0450 m>
p-—7? |

Biodnosidv: TUCK JIOOIUHU Ha Oifory mopiBHioe 15 556 Ila.

Pisens A

181. Yomy TynumM HOXKEM Ba)XKKO 3acCTpPyrysaTu ojaiBerb? YoMy BaXKKo IIpa-
IIOBATHY 3aTYIJIEHUMU iHCTPYMEHTaMH IIiJl uac o0poOKu mepeBa?

182. Ilig HATHCKOM IIaJIbIlsl KHOIIKA MOPiBHSIHO JIETKO BXOIUTDH y AepeB’ aHY
criny. YoMy IbOro He MOXKHA 3po0ouTHu i3 nBaxom? AK giroTh y oMy pasi?

183. 3 AKOI0 MeTOI0 IIiJ 3a/iBHUUYHI pedKM MigKJaJaioTh IMOAJW Ta MeTa-
JeBi miggmagkm?

184. [Tyt voro 3irHyTO BepxXHill Kpaii JiomaT, Ha SKUM HATUCKYIOTH HOTOI0?

185. Oxpue BifApoO 3 BOAOIO Mae Ha AYIKIIL JepeB’sHy PYUKY, a inme — mi. ITig
yac migHiMaHHS AKOTO 3 BiZlep CTBOPIOBATUMETLCS OiJIBIIINIT THCK HA PYKY?

186. Ilig yac mKUTTA cuja TUCKY mopiBHIioe 2 H, a THCK TroJKu HA TKAHUHY
nopisuioe 200 000 000 Ila. fAka miaoria JOTHUKY T'OJKI?

187. flke 3 HaBeJeHUX 3HAUEHb THUCKY € HAMOIIBIINM, a SKe HaliMeHIIIIIM:
6 H/m2, 60 kH/cm2, 600 IIa?

188. Tuck BoBKa Ha myxkuii cuir gopisume 12 000 Ila, a Tuck saiisg —
1200 ITa. Komy Jeriiie pyxaTucs mo CHiry?

189. Tuck mropmoBoro BiTpy Ha mepemixony mocdarae 100 ITa. Busmaure,
3 AKOIO0 CHJIOIO BiTep THCHe Ha CTiHy OyIUHKY ILTomero 24 m2.

190. Ax crBoputu Trck 50 000 Ila, girouu cuaoro gumie 1000 H?

Pisens b

191. JIroguHa mpoBasamaacda mifn Jgix. Ax Tpeba miaTu, cumpaiouncs Ha 3HA-
HHSA IIPO THUCK, IIIO0 BpATyBaTH ii?

192. dAKuii TUCK YMHUTH Ha PeHKM YOTHUPUBiCHUII BaroH macoimo 60 T, SKImo
ILJIOIIA CTUKAHHA OFHOTO Kojeca 3 pelikoio 10 cm?2?

193. fx mroguHa, 1110 CTOITH HA HiAI03i, MOXKe Ay:Ke HMIBUAKO MOABOITH THUCK
Ha OiJJIory, He HABAHTAXKYIOUM cebe HIAKMMHU JONATKOBUMM BaHTAXKaMM?

194. Ilnoma crymui moguan — 180 cm2. fAKuii THCK CTBOPIOE JIOAWHA Ma-
coro 70 Kr, AKIIO BoHa cTOITHL Ha 000x Horax? Ha oxmiii Ho3i?

195. Tuck Ha KiHUYHKY KaJja 0[K0J1 B MOMEHT YKYCY JOPiBHIOE IPUOJIM3HO
3 200 000 000 ITa. ¥ ckinbKu pasiB Ieil TUCK OiJbIINII 3a THUCK JIOAUHU Ha
migmory? (JuBiThcAa yMOBY momepenHbol 3amadi).

196. EiipeneBa Be:ka B ITapuki, maca axoi 9000 T, cTBOPIOE TUCK Ha I'PYHT
200 000 IIa. dka muorra omopu BexKi?

197. ¥V kap’epax mig uac moOyBaHHSA i IepeBe3eHHS PYAH 3aCTOCOBYIOTH-
cd TOTY’KHI HaBaHTa)KyBaui i BaHTaKHi aBTOoMOOigi (Mas. 151). Homy B
X CIEeNaBTOMOOIIAX BUKOPUCTOBYIOTH INMUPOKI IMINMHU BEJUKHX PO3MipiB,
aki 6iabpmri sa 3pict mogmau? (a4 Yoro Ha KoJjieca HaBaHTasKyBaua HaJi-
BalOTh cIelliaJbHi MeTasieBi ciTku? fAKa poJb HNPOTEKTOPiB Ha KoJecaxX aB-
TOMOOiIiB?
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Man. 151

198. Akwuii THUCK cTBOpIOBaTUME IleryinHa po3dmipom 26 x 13 x 6,5 cm i ma-
coro 3,5 KI', KOJIX CIIMpPaTUMeThCA Ha pisHi rpaHi?

199. KoToK, SKuil YHIiJIbHIOE MOKPUTTSA MHiJ Uyac OYAiBHUIITBA JOPiTr, CTBO-
proe Tuck 400 000 Ila. ILxoma omopu kKoTka 0,12 m2. ka mMaca bOro KoTka?

Man. 152 @3&/\

200. Crin macoro 60 Kr mae HikKu KBagpaTHOi hopmu. CriouaTKy CTiJ CTO-
B MIPaBUJILHO, a IOTiM #oro mepeBepHyau (Majn. 152). BusHaure Tuck, axui
CTBOPIOE Ha TOPUBOHTAJBbHY TOBEPXHIO CTiJ y MEepIIoMy # APyroMy IOJIOKEeH-
HAX. ¥ CKiJIBbKM pasiB i yoMy 3MiHMBCS THCK CTOJIa HA TOPU3OHTAJIBHY OBEPX-
Hi0? CTij 1 pyJeTKy 300paskeHo B OSJHOMY i TOMYy caMOMy MAacIiTa0i.

Man. 153
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201. Ina 36igbIIeHHA IPOXiZHOCTI aB-
TOMOOLJISA 110 M’ IKOMY I'PYHTY PeKOMEHIY- V1
€ThCS 3MEHITyBaTH THUCK y InmmHax. Ilo Iy/
caigy (mporekTopa) IIMHW BHU3HAYTE,
y CKiJIbKUY pasiB 3MiHUBCA THUCK INMNHU Ha
moBepxHI0 goporu (maJ. 153).

202. Xonuuk, maca axoro 30 Kr, cro-
iTb Ha AepeB’sHOMY IMUTKY (Maa. 154),
Baro JKOro MOJKHA 3HeXTyBaTu. BusHau-
Te THUCK, AKUI CTBOPIOE XJIOMYUK Ha 00JIO-
TUCTY IIOBEPXHIO, CTOAYM Ha IIUTI. Man. 154

§ 32. TUCK PIOVH | FA3IB. 3AKOH NACKA~NSA

ocaig 1. BisbmMeMo Tpu MMIIHAPUYHI IIOCYANHN: B OJHY IIOKJIAAEMO AepeB’si-
HU# OPYCOK, y APYTY HACUILIEMO BiBCAHUX ILJIACTiBIIiB abo IiCKy, a B TPETIO
HaJeEMO Bogu (MaJi. 155).

IepeB’sunii OPYyCOK YHACIIZOK mil HA HBOIO CHJIM TSIKIHHSA THUCHYTHME
JIUIIIe Ha JHO TOCYIWHU.

BiBcaui miactiBii THCHYTHMYTh He TiJTBKMW HA JHO, a ¥ HA CTIiHKUW IIOCYIUHU
B YCiX TOYKaX JOTHUKY MJIACTUHOK. KoKHa IJIaCTUHKA BCepeArHi CTUCHEHA 3 yCix
OOKiB cycigHiMu TIacTMHKaMMU i BHACTIIOK il CMJI IPYsKHOCTI cama Oye TUCHY-
™1 B yci 6oKkm Ha miaactuuKu. 110 raubime JeXKUTh IJIACTUHKA, TOOTO 1110 Oib-
Ui M1ap IJIACTUHOK TUCHE Ha Hel 3BepXy, TO OLIbIINMY OYAYTh CUJIU TUCKY.

Bopa, mamura B mocyAuHy, Uepes BEJUKY PYXJIUBICTH MOJIEKYJ TUCHYTUME
Ha MTHO Ta CTiHKU mocyauHu. KojKHa YacTMHKA BCcepequHi BoaM Oyle CTUCHYTAa
3 ycix OOKiB cycimHiMu yacTHHKaAMU i BHACIILOK IPYXKHOCTI Oyae 3 TaKOiO ca-
MOIO CHJIOI0O TUCHYTHM Ha cycimui yactuuKu. Ili cuam 6yayTh TUM OiabImi, yum
riubire Oyze po3MilllyBaTHUCS YaCTUHKA.

Ha mamonky 156, a 300pakeHo KyJamio, AKy HasuBamOTh KyJjeroo Ilackaiisd.
Boua mae B pisHux Miciax moBepxHi By3bKi orBopu. [[o Hei mpuemHaHo TpyO-
Ky-IWIIHAP, V Ky BCTABJEHO IMOPIIeHb. SIKIO HaOpaTyu BOAM B KYJIO # Ha-
THUCHYTU Ha IMOPIIeHb, TO M00AYNMO, 10 CTPYMEeHi BoAM Kpid3h oTBOpHU 6’I0TH Y
BCi OOKM 3 OJTHAKOBOIO CHUJIOIO.

ITe mosicHIOETHCSA THUM, IO MOPINEeHb TUCHE HA ITOBEPXHIO PiAWHHN B TPYOIIi.
YacTUHKY BOAMW IIepeNaloTh TUCK IOPIINHA iHITMM YacTHUHKaM, IO JeXKaTbhb

Man. 155 Man. 156
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raubmie. TakuM CIIocoO0M THCK IOPINHSA IIepPemacThCA HAa BCi YaCTHHKU BOAU B
KyJi. YHaCJIOK ITbOT0 YaCcTUHA BOAM BUIITOBXYETHCA 3 KYJi Y BUTJVIALL CTPY-
MEeHiB, III0 BUTIiKAIOTh 3 YCiX OTBOpIiB.

SKIO KyJII0 3alIOBHUTU IMMOM, TO 3 YCiX OTBOPIB KyJi MOYHYTH BUXOAUTH
crpymeri gumy (man. 156, 6). Ile miaTBepm:Kye, 1110 I Ta3u mepemaoTh TUCK,
AKUN YMHUTHCA HA HUX, B yCci O0OKU OOHAKOBO.

THCK, CTBOPIOBAHUI HA HEPYXOMY PifuHY 260 ra3 30BHIiIIHIMH CHJIaMM, IIe-
pexaeTrbea pigMHOI a00 ra3oM OJHAKOBO B YCiX HampaMax.

Ile TBepm:xeHHa HasduBaOTh 3aKoHOM Ilackaisa.

Ha saxoni [Tackasusa rpyHTyeThCA i MIIPUIA: TUCK MAJIBIA JIiKapA HA IOP-
IIeHb INMPUIlA IIepemacTbcsa 0e3 3MiH piamHi, 10 MiCTUTBCA B HBOMY, i JIIKK
BUXOJATH Yepe3 TOJIKY IIIPHUILA.

Hocmig 2. ¥V craaHy TPpyOKY, HUKHIN OTBip AKOI 3aKPUTUH TOHKOIO T'yMO-
BOIO ILIIBKOIO, HAJIEMO Boxy (Majs. 157, a). 'ymoBe n1HO TPYOKM IPOTUHAETH-
ca. Omxe, Ha HBOrO fJie cmyia TucKy Boau. Illo Oinbile HasmBaeMO BOAM, TO
OisbIlle IpOTMHAETHCA ILIiBKa. AJje Ifopasy IIicjd TOTo, AK I'yMOBe OHO IIPO-
TMHAETHCA, BoJa B TpyOIi mepebyBae B piBHOBa3i, 00, KpiM cuiu TAXKIHHA Ha
BONY, Ii€ cuja NPYsKHOCTI I'yMOBOI ILJIiBKU.

@ © @11 ©® @ 6

-
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Man. 157 Man. 158 Man. 159

OmycTuMo TPYyOKY 3 'yMOBUM OHOM, V SKY HAJHUTO BOAY, Y IIUPIIY IIOCYIU-
HY 3 BOAOK0. Baummo, 110 B Mipy OmycKaHHA TPYOKM BHHU3 I'yMOBa ILIiBKa
MIOCTYIIOBO BUNPAMJSAEThCA (MaJsi. 157, 6). IloBHe BUIIPAMJIEHHSA IIJIiBKU ITOKAa-
3ye, 110 THCK Ha Hel sropu i sHusy omuaxkoBuii. OTike, y piguui icHye TuCK,
CUPAMOBAHUII 3HU3Y BTOPY, i HA Ii# TIMOWHI BiH TOPiBHIOE TUCKY 3rOpPU BHUS.

SAKimro BUKoOHATH AOCJIiN 3 TPyOKOIO, y AKili ryMoBa ILIiBKA 3aKpuBae 00KO-
BUH OTBip, K Ile IOKAa3aHO Ha MaJiOHKY 158, a, 6, To MU IIepeKoHaeEMOCs, II[0
OiuHMI THCK PiAMHY HA TYMOBY ILTiBKY TaKOK Oyae OMHAKOBUM 3 060X OOKiB.

Hocaixg 3. TpyOKy, IHO AKOI MOKe Bifl’eqHYBaTHCH, OIIYCKAEMO B IIOCYIUHY
3 Bomoio (maJj. 159, a). [IHo mpu IbOMY IIiJIBHO IIPUTUCKAETHCS 10 KPao TPyO-
KU THCKOM BOJU 3HU3Y Bropy. IloTim y TpyOKy o0epeskuo HaLiemo Bogu. Koau
piBeHBb BOAM B Hill 30iraeTbcsA 3 piBHEM BOAM B IIOCYAUHi, THO Bif €THYETHCS
Big TpyOKm (Mmas. 159, 6). Y MoMeHT Bii’eTHaHHA Ha OHO THCHE 3BEPXY CTOBII
piguHu B TpyOIli, a 3HU3Y — CTOBI BOAM, 1110 € B mocyauHi. [[i TMCKM omHAKOBL
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3a 3HAUEHHAM, IIPOTE OHO «Bil’ € THYETLCSI» BiJ TPYOKHU HiJ Ai€i0 HA HbOT'O CHUJIK
TAKIHHA.

BignoBimao mo 3akony Ilackansi, THCK ycepeauHi pPifuHM HA TOMY CAMOMY
PiBHI ogHaKOBMII B ycix HampaMax. THUCK 30iJIbIIyeThCA 3 TIHOUHOIO.

Tuck piguH, 3yMOBJIEHUH CHJIOI0 TSKiHHA, HA3SUBAIOTH 2i0POCMAMULHUM.

A sk pospaxysamu muck pi0unu Ha OHO L cmiHKU nocyournu?

IToBepuemocsa mo manroHKa 157 y mocaimi 2. BusHaummo THCK, SKHII CTBO-
PIO€ CTOBIUMK PIiAWHMN BUCOTOIO A HA AHO HMUJIIHAPUUYHOI mocyauHu. Mu BiKe
3HAEMO, III0 TUCK P JOPiBHIOE BiAHOIIEHHIO CUJMN TUCKY F 10 TJIOIII MOBEpXHi
S, Ha Ky BOHA [i€:

b= F
S
Y Haimomy BUIIAAKY CHUJIA THUCKY AOPiBHIOE Basi pimgumam P:
P =gm,

le m — Maca pifuHU, Ky MOYKeMO BU3HAUUTU Uepes I'YCTUHY PiguHu p i 06’eM
piguam V:
m = pV.
00’eM IMUIIHAPUYHOTO CTOBIIA PiAWHU V HOpPiBHIOE MOOYTKY ILJIOIIi AHA II0-
cyaunu S i BucoTu piBHA pigumHu Hanm gaom h: V = Sh.
3 ypaxyBaHHSAM ITUX CITiBBiAHOIIIEHb (hOpMYJIa A TUCKY HaOyae OCTaTOUHO-

TO0 BUTJIANY:
_F_gm_ng_gpSh_gph
S S S S '
Bauuwmo, 1o rigpocraruunmnii TUCK Ha OyAb-AKil rauOuHi BcepeanHi piguum
3aJIeXKUTDh TiJbKU Bix il ryctuHM p i Bucotm piBHA h; BiH mopiBHIOE TOOYTKY
X BeJUUYUH i cTajoi g:

p = gph.

TigpocTarruHM THUCK PiIUHU He 3aJIE’KUTH aHi Big ()opMU MOCYAUHMU, aHi Bix
MacH PiAWHY B IIOCYAWHI, aHi Big mioIri il gua. 3rigHo i3 sakounom Ilackaisa 1meit
THCK HA OJHOMY PiBHI PiAMHM OJHAKOBO i€ i Ha AHO, i Ha CTIHKU IIOCYAUHMN.

IMe mikaBo 3HaTH

% 1)

I' Y 1648 p. bries [Nackanb nposiB wikasui gocnig. BiH ycTaBuB y 3akputy Aepes’sHy
604Ky, HanOBHEHY BOAOI0, BY3bKy TPYOKY i, NiAHSABLUMCE HA GankoH Apyroro NoBepxy,
BNUB Y L0 TPYGKy kBapTy (~ 0,9 am3) Bogu. Yepes many ToBLMHY TpyOKM Boaa B Hill
nigHANacsa Ha 3HayHy BMCOTY, | TUCK B 604U 36inblIMBCA HACTINBKK, WO KPIMneHHA
60oYKM HEe BUTPMMAnO, i BOHa NOMHyna.

3AMNMUTAHHA 0O BUBYEHOIO

1. Yum nosicHWTH, WO piavHK i ra3m nepegarTb TUCK B YCiX HaNpsMax O4HaKoBO?
2. Y yomy nonsrae 3akoH lMackana?

3. Ak Ha gocnigax MoXKHa NPOAEMOHCTPYBaTU NepefaBaHHA TUCKY B pianHax i rasax?
4. A1 TUCK Ha3MBatOTb riapOCTaTUYHUM?

5. Big 4oro 3anexuTb TUCK Ha AHO NOCYANHN?
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§ 33. MNOPABIIYHI MALLMHY

Ha dakoui Ilackana rpyuTryerbcsa OymoBa i misa rigpasiaiunmx marmmuH. [i-
IpaBiaiuHi MamuHu (3 Tpell. 2idpasnikoc — BOOAHUN) — Iie MaIIuHU, IJd Pobo-
TH SKNX BHUKOPHCTOBYETHCA pimmua. IlomibHO M0 iHIIMX IPOCTUX MAINIKH i
MeXaHi3MiB, IKi BM BUBUATMMETE B HACTYITHOMY PO3MAiJi, IpU3HAYEHHS TiipaB-
JIiYHOI MammmHM — Ile MePEeTBOPEHHSA 3HAUeHHA cuyn Ta Hanpamy i1 aii. Tosmos-
HOI0 YaCTWHOIO TifpaBJIiuHOI MAIIWHYW € ABI MUIIHAPUYHI MOCYIWHU Pi3HOTO
IiameTpa, CIOJyYeHI MixK coboio TpyoOkoio (man. 160). Ycepemmui mocymu
BLJIBHO IIEepeMiIlyioThcsa Jo0pe mpuacoBaHi g0 crinok mopimnHi. ITocyauuu mix
MOPIIHAMHY 3a3BUYal 3alIOBHIOIOTH MAIITMHHUM MAacCJIOM.

Ha 060x mMOPIIHAX CTOATH rupi; 6aunMo, 10 Ha GiJBIIIOMY IIPpaBOMY HOPIITHI
rupsa Mae 3HauHO Oinbplly Bary, Hixk Ha jJiBomy manomy. Tomy cmia Tucky F,
Ha piJuHY, II0 CTBOPIOE IPaBUii MOPIIeHb, 3HAYHO OinblIa 3a cuiy TUCKY F,
1[0 CTBOPIOE JIIBUH IIOPIIEHb. 3’sICYEMO, 3a SIKOI YMOBHU IIOPIIHI 3aJIUIIIaTH-
MyTbhCsI B PiBHOBa3i, ToOTO OyAyTh HEPYXOMUMMU.

Tuck mig mMajauM IOpIIHEM p; AOPiBHIOBA-

S, S, . .
q . . q THUMe BiJHOIIEHHIO CUJIM TUCKY F, 10 ILIOIIi
mopmHA S;:

F;
1
b=
Fy Tak camMo THUCK p, IiJi BEJIMKUM IIOPITHEM
ITOpiBHIOBATHME BiJIITIOBiIHO:
L 2
N\ — F2 _ FZ
Py =
e Sy
&

3a yMOBU pPiBHOBaru pigmHa B MaIllMHI Mae
nepebyBaTH B CIIOKOI, TOOTO He IIepeTikaTu 3
onHOTO MUJiHApa B iHmui. Ile MOXKINBO TIIBKU TOJ1, KOJU TUCK PiIMHU 3JiBa
IOpiBHIOBATHUME THUCKY PifMHU cIpaBa, TOOTO:

Man. 160

F F
= p,, abo L = “2,
b1 = Dy S S,

Kopucryouncsa BIacTUBICTIO IPOHOPILil, IILOMY CHiBBiHOIIIEHHIO MOKHA

HagaTu TaKOro BUIVIALY:
F2 S2

L

SBificu BUILIMBAE, IO B CTaHI PiBHOBAru CMJa TUCKY F, miJ BeJIMKUM IIOPII-
HeM y CTLIBKM pasiB Oiiblla 3a cuiy TUCKY F| IiJ MaJuM IOPIIHEM, ¥ CKiTbKHI
ILJIOITa BeJIMKOI'O IOpIIHA S, Gigbma 3a maomnty manoro S,. Ile osmauae, mo, mi-
I0YW MaJIOIO CWJIOI0 Ha MaJWU IOPIIEeHb, MOXKHA BPiBHOBAXKUTHU BEJIVKY CUJIy Ha
BEJIMKOMY TOPIITHI, HATTPUKJIAL YTPUMaTH ab0 HMiTHATY BasKKUIN BaHTAXK.

Bauumo, 110 rigpaBiaiuHa MalinHa ga€ 3MOTY 30LABIINTA CHUJIY W 3MiHUTH
Hampawm i1 mii.

TigpaBxiuna MammnHa Ja€ BUTPAlI Y CHJIi B CTLIBKM pasiB, y CKiJIbKM IJIoma
ii BEJIMKOTO MOPIIHA (iTbIIa 3a IJIONIy MAJIOTO.
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TigpaBmiuny mamuHy, Ipu3HAYeHy AJA IIpecyBaHHA (CTUCKYBAHHSA) IIOPUC-
TUX TiJl (IOPOKHUCTUX), HABWBAIOTH TigpaBaiyHuM mpecoMm. Tijmo, ake Tpeba
cIpecyBaTu, KJIaAyTh Ha IJIaTOOPMY, IO PO3IMIITYETHCA Ha BEJIUKOMY ITOPIITHI
(mag. 161). Konu mopimeHs migHiMaeThCA, TiJIO BOHUPAETHCA B HEPYXOMY BEPX-
HIO TIIaTQOPMY i CTUCKAETHCH.

3 MaJyI0i MOCYAVWHM y BEJUKY MAacJjJ0 IepeKauyeThCA MOBTOPHUMHU PyXaMu
maJioro nopirnHasa. Kosir BiH migHiMaeThesa Bropy, TO Il TOPIIEHb 3aCMOKTYETh-
¢ Macao 3 mocyaumHU. Ilpm mbomy KJjaamaH 1 BigKpuBaeThbesA, a KJjamaH 2
3aKPUBAETHCA i Aieio TuCKy macjaa. 1lim yac omycKaHHA MaJjoro IOPIIHS,
HaBIIaKM, KJjamaH ] 3aKpUBAETHCSA, a BiIKPUBAEThCA KJjamad 2, 1 piguHa mepe-
XOAUTH Y BEJINKY HMOCYAUHY.

Hanpukiaz, SKIO IION[A MAJOro HOpuIHA S; = 5 c¢M2, a IJIoIa BeJIHKOTO
nopuiaa S, = 500 cm?2, To Burpam y cuii cranoBurume 100 pasiB. YcraHOBUB-
mu el auBHUM (pakxT, Ilackanb Hammucas, IO 3a JOIOMOTOI0 MAINWHU, AKY
BiH BUHAWINOB, «OJHA JIOAWHA, HATUCKYIOUU HA MaJIUN TOPIIEeHb, 3PiBHOBA-
JKUTH CHJIy CTa JIoJel, AKi HATUCKYIOTh Ha IOPIIeHb, Y CTO pasiB OiabIinuii, i
TUM CAMMM IIOHOJIA€ CUJY HeB’sIHOCTO JeB’SATU JIIOLeH».

Ynepite rizpaBiaiuHi mpecu MoYaJy 3aCTOCOBYBATHCS Ha IIPAKTUIIL HAIIPU-
kimmi XVIII — ma mouarky XIX cr. IigpaBaiuHi nmpecu BUKOPUCTOBYIOTH ITif
yac BUTOTOBJIEHHS CTaJieBUX BaJliB i KYy30BiB MaIllMH, 3aJliBHUYHUX KOJic,
pisHOMaHITHHX MeTajJeBUX i maacTMacoBux BUPOOiB. [Jisg BiKMMaHHSA COKY 3
BUHOTPANy, OJil — i3 COHANIHMKOBOI'O HACiHHA, BUTOTOBJIEHHA XaJIBU TaKOMK
BUKOPUCTOBYIOTH IIPECH.

CyuacHi rigpaBiiuHi mpecu MOKYTh cTBopooBatu Tuck mo 41 700 MIla
(man. 162).

B aBTOMO00iI5IX BUKOPHUCTOBYIOTH rifpaBaiuHi raapma. Cxemy OyI0BU Tako-
ro rigpasjiuHOro rajbMa IIOKa3aHO Ha MaJioHKY 163. fIkimo Boxiii Tucue Ha
nenaynb 1, TO IMOPIIEHb y IWJIIHAPI 2 CTBOPIOE THUCK Ha PiAuHY, TKA 3aII0BHIOE
MUIiHAP-TPYOKY i rambmiBHI muaiagpu 3. lleit Tuck sriguo i3 3akonom ITacka-

Man. 161 Man. 162
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Jd TepenaeTbcd 0e3 3MiHM pPiguMHOIO Ha
HOpIIHI raapMiBHEUX muaiaapis 3. ITopi-
Hi mig mieo cuaIM THCKY PO3XOAATBCA i
OPUTUCKYIOTH TaJbMiBHI KoJsiogku 4 10
raapMiBHUX OapabaHiB — KoJieca aBTOMO-
0isiag TaJbMyIOTHCSI, aBTOMOOLIb 3MEHIIIY€E
MIBUAKICTE i 3ynuHAETHCSA. SIKIMO BOmiii
NPUNHUHSE TUCHYTH Ha Iefajib, TO IIPY-
JKMHA CTHCKAETHCA i IMOBEpTa€ raJibMiBHi
KOJIOOKY B IMTOYATKOBE ITOJIOYKEHH.

-] 3AMUTAHHA ANA CAMOINEPEBIPKU

¥ 1. LLlo Take rigpasniyHa mawimHa?
" 2. Ans 4Oro BUKOPUCTOBYIOTh TiApaBnivyHuii npec? Man. 163
3. Akumi Burpawl y cuni gae rigpasnivyHmmn npec?

4. Ak npautotoTb rigpaBniyHi ransma?

3AOAHI TA BMNPABU

Po3B’a3yemo pazom

1. Yum mosicHUTH, IO Bigpa y ¢opmi 3pisaHoro Ko-
Hyca nayske mormupeni (maja. 164), Xxou BOHH MEHIII
CTiliKi ¥ 3 HUX Wix uac mepeHeceHHS OiJbIlle PO3XJIIO-
OyeThbcA BOAW IIOPIBHAHO 3 BigpaMu MUJIIHIAPUYHOIL
dopmu Taxoi camoi Bucotu? Kpim TOoro, KoHycomomi6-
Hi Bifipa HE3PYUYHO HECTH, 60 JOBOAUTHCA IITUPOKO PO3-
CTaBJISITH PYKH.

Bionosidv: BUABJISETHCS, y OiJIBIIOCTI BUITAAKiB Bij-
pa BUXOIATH 3 JIaJly 4epes3 Te, IO B HUX BUMAJAE THO.
OT:xe, MinHicTL AHA BM3HAYae MOBTOBIiUHICTHL Bimpa.
Y Bigpi KomiuHOl (hopMm ILIOIIA AHA MEHIa, HiXK y

Man. 164 Bimpi mmaingpuuHoi ¢gopmm Tiei camoi MmicTKocTi, a
TOMY CHJIa THUCKY Ha AHO MeHmia. llsg emwHa BiacTu-
BicTh KOHIUHMX Bifep IepeBa’kae Bei iHIMNi iX HemoIiKuU.

2. Haii6inpiia raubuHa, Ha AKifl BueHi 3 Kopabasa «Bursasb» BUIOBUIU

puby, nopiBaioe 7200 M. KUl THCK CTBOPIOE BOja Ha I[iii TaANOMHI?

Hauo: PosB’a3aHu4A
h =7200 m Tuck, AsKUil CTBOPIOE MOPChKA BOJa Ha IIMOWHi, BU-
p = 1030 kr/m3 | 3HAYMMO 3a (POPMYJIOO:
g =10 H/kr p = gph.
p-7? IligcTaBuBIIY 3HAUEHHS BEJIUYUH, OTPUMAEMO:
p =10 H/xr - 1030 xr/m3 - 7200 m =
= 74 160 000 ITa = 74 160 xkIla = 74,16 MIIa.

Bionosiov: p = 74,16 MlIla.
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3. Bony mepenusiu 3 By3bKOl i BUCOKOI IIOCYAWHU B IMIMPOKY ¥ HU3BKY. Uu
3MiHMJIAcCA IIPU IILOMY Bara BOAM, THCK HA JHO IIOCYAWHM, CHJIA TUCKY?

Bionosiov: Bara i cumja THUCKY He 3MIHMUJINCSI, & THUCK BOIN 3MEHIIINBCS,
OCKiJIbKY 3MEHIIIMJIACSA BUCOTA CTOBIIA PiAWHMN.

PiBens A

203. ToHKOCTIiHHY BIIePTh HAIOBHEHY BOJOI0 IJIAINKY HAaMAarailOThCs IMiJIb-
HO 3aKpuTu Kopkom. IIlo Moske cTaTucsa mpu IILOMY i Yomy?

204. Yomy BuOyX IIiJi BOAOIO HUIIUTDL JKUBL icTOTH, AKi TaM KUBYTH?

205. Yomy Bojmosia3u Ha BEJMKUX TINOMHAX KOPUCTYIOTHCA CKadaHmpamu,
1[0 BUT'OTOBJIEHI 3 KpaIluxX COpTiB cTaji?

206. Ha sxomy moBepci OyAMHKY BOoJa 3 KpaHiB BUTiIKae€ Imig OiJabIINM THC-
KOM: HMKHBOMY UM BEPXHBOMY?

207. Hagio TpyOu AJid IOJaHHS BOAU Ha BEJHUKY BUCOTY POOJIATH 3 MiITHO-
ro mMarepiaay i 3 TOBCTUMH CTiHKaMu?

208. O6uncaiTe THCK pisumaEu rycruHoo 1800 Kr/m® Ha JHO INMIIHAPWYHOI
MOCYAWHM, AKIIO BUCOTA PiAmHu B Hiil mopiBHioe 10 cMm.

209. fdAxuii THCK CTBOPIOE rac Ha JHO OOUYKHU, BucoTa sAKoi 1,2 m?

210. Ina HaMUBaHHA IIiCKy Ha OyAiBeJbHI MalilaHYMKU BUKOPHUCTOBYIOTH
3eMCcHapsAL, Hacoc AKoro ctBopioe Tuck 785 klla. Ha sAKy BucoTy BiH MoXKe
nojaTu myabny (cymim Bogu i micry), Akio ii ryctuHa mopisaioe 1080 kr/m3?

211. YoMy CTiHKM BHYTPIIIIHiX OpraHiB riinOOKOBOAHUX PUO, AKUX IIIBUIKO
BUTATHYJIUW HA MIOBEPXHIO, BUABJIAITHCSI Po3ipBaHUMU?

212. IToscHiTh, 1110 BigOyBaeThCsa HA MAJOHKY 165.

=

\_/A B

L LAY LAY AR LARRSLLARS A A A
Ocn 10 20 30 40 50 60

Man. 165 Man. 166

213. BusHauTe THCK BOAUW Ha OHO mocyauHu A i mocysunu B. Yci nmpenmeru
Ha MaJOHKY 166 300pakeHo B omHaKoBOMY MaciiTabi. THCK BUpasuUTH B IIac-
KaJldax.

Pisens b

214. ITixg yac mocTpisy B KPyTO 3BapeHe fAiille B HbOMY YTBOPIOETHCS OTBIip.
Yomy K IiJ yac IMOCTPiay B cupe sille BOHO PO3JIiTAeThCsI B yCiX Hampamax?

215. YoMy KOJHM CTHCKYBATH TIOOMK i3 3yOHOIO IIacTOI0, BOHA BUXOAUTL Ue-
pe3 orBip? Illo craHeTbCcs, AKIIO, 3aKPUBIIIHN OTBipP, CTUCKYBATU TIOOWK?

216. B ogHy 3 TPHOX OJHAKOBUX MEHBYPOK JO OAHi€l BMCOTM HAJIUTO BOAY,
B IPyry — rac, y TPeTi0 — PTYyTb. ¥ AKiA MeH3ypIli THCK Ha AHO Oyae Haii-
0iJBpIIMM, a B AKiM — HaMeHIIUM?
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217. Y nuniHIAPUYHY TOCYAUHY, YaCTKO-
BO 3al0OBHEHY BOJIOI0, ONYCTHJIU JepeB’s-
Hui 0pycok. Uu 3MiHUTHCA TUCK BOAU Ha
JHO IMOCYIUHI?

218. Yu O0yme ofHaKOBUM Yac, IIOTPiOHMIT
[IJIsT HaIlOBHEHHS OKPOIIOM 3 KpaHa camoBa-
pa CKJAHKW Yy BUNAAKAX, SAKIIO caMoBap
TIOBHICTIO 3aIllOBHEHUU BOMOIO0 ab0 AKIIMO 3
HBOT'O BiK€ BUTIKAIOTh PEIINTKU BOIMU?

219. BukonaiiTe TaKuWil MOCTia: HAIIOB-
HITH CKJISTHKY II0 BiHIISI BOJOI0, BUKOHAaMTE
BiAmOBimHI BUMipIOBaHHA i BU3HAUTE THCK
BOAY HA JHO CKJAHKU. SIKMI THUCK HA THO

Man. 167 CKJISHKM CTBOpIOBajsia 0 HajguTa OO TaKoi
camMoi BHUCOTHU PTYThb?

220. MoJIoOKO BUJIMJIN 3 ILIAIIKK B KacTpyJao. fAKi i3 sasHaueHHX HIMIKUE
(ismyHUX BeJIWUYUH 3MIHUJIN CBOE 3HAUEHHS, a K1 — He 3MiHMJIM: Maca MOJIO-
Ka; cuja TSKiHHS; Bara MOJIOKAa; 00’€éM MOJIOKA; CHJIA THUCKY; THCK?

221. [l cmocTepesKeHHA 3a POCIUHHUM i TBAPUHHUM CBiTOM MOPiB Ta OKe-
aHiB BUKOPUCTOBYIOTH OaTuckadm (mas. 167). Akmit TMCK CTBOpIOE BOJa Ha
noBepxHIo 0aTtuckada Ha rianbuHi 1 KM? 3 IKOI0 CHJIOI0 THCHE Ha Iil riambuHi
Boja Ha OaTmckad, SKITo IJoma ii mosepxHi gmopismioe 1,1 M2, a rycrtmHa
MopcbKoi Bogu — 1030 kr/m3?

222. Y mocyauHi MicTATbCA OAMH HAJ ONHUM TPH IIApW PiAnH, AKi He 3Mi-
IIYIOTHCS: BOJA, OJIid, PTYTh. BucoTa KOXKHOro IIapy AopiBHIOE 5 cM. Buko-
HalTe HMOSACHIOBAJbHUI MAaJIIOHOK i 3a3HAUTe HAa HbOMY MHOPAMOK PO3MIiIlleHHS
mapis. BusHauTe THCK HA IHO IIOCYAUHMU.

223. [IBa MWIiHAPHU CHOJIYUYAIOTHCA MiK c000I0 3a momoMmMorow Tpyoxu. Ilu-
JIHAPYU 3aKPUTi IMOPIIHIME, BArokl i TepTAM 00 CTIHKM AKMX MOJKHA 3HEXTY-
Batu. Ha manuii mopiileHb IIOCTABUJIM THPIO TaK, K IIOKA3aHO HA MAaJIOHKY
168. Busnaure macy rupi, SKy IOTPiOHO IIOCTAaBUTH Ha BEJIUKHUHN MOPIIEHD
IJs TOTO, IMO0 crcTeMa 3ajuilajacsad B piBHOBasi. Yci eleMeHTH MaJIIOHKA
300pasKkeHo B OMJHAKOBOMY MacIiTabi.

‘\\H‘H\\‘\H\U\H‘H\\‘\H\‘\\HU\H‘\\H‘H\\‘HH‘HH‘HHUH\WH
Ocn 10 20 30 40 50 60 70

P —

\_ 7/

HiameTp kpyra, cm 10 20 30 40 50
Mnowa kpyra, cM?2 78,5 314,0 706,5 | 1256,0 | 1962,5

Man. 168
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§ 34. CNOJIYYEHI NOCYOQUHU

Cnoc'repememm. Ha cToui cToiTs HammoB-
HeHUU mpo3opuil uaitHmk (Maj. 169). o
Tpeda 3poduTH, 1100 HAJUTHY Yail y YarrKy?

MosxHa mobaunTu, 10 YaMHUK 1 HOCUK —
TIOCYIUHU, CIIOJIyYeHi MiK COO0I0 OTBOPOM Yy
HUKHIN YacTUHi, TOMY piJrHa 3allOBHIOE 1X
i mepeOyBae Ha OZHOMY DiBHi, a BEpPXHiii
OTBip HOCHKA PO3TAIIIOBAHUWNA BHUIIE Binl piB-
Hs PiIVHU B IIOBHOMY YaWHUKY. SIKIIO uaii-
HUK HaXWJIUTUA B OiK HOCHKA, TO H1Oro OTBip
OITyCTUTHCA HUIKYE Biji PiBHA pPiguHM, i BOHA
BUTIKATHMe i3 YafHUKA B YAIIIKY.

Hdocaix. Bisbmemo aBi ckIAHI TpyOKH, 3’€AHAEMO X TYMOBOIO TPYOKOIO, AKY
IMePeKPUEMO 3aTHUCKaueM, i HaJJIeMO B OOHY i3 TpyOok Bomu (maJua. 170, a).
Konu 3aTtuckau 3abepemo, To mobaummo, 110 pifuHA B TPYOKaX po3MicTmiaacs Ha

® ® E E
Man. 170 A e

oxHakoBoMy piBHi (Maja. 170, 6). IlimHiMemMo oxHy i3 TPpyOOK — piBeHb piamHHI
y TpyOKax He sMiHUTHCA (Mas. 170, 8).

Man. 169

3’emHaHi MiK c000I0 MOCYIUHHU, Y AKUX PifUHA MOKe BiJIBHO IepeTiKaTu 3
OFHi€Il MOCyIUHYU B iHIIY, HA3UBAKOTH CNOLYHUCHUMU NOCYOUHAMU.

3aMiHIOBaTUMEMO OAHY i3 TPYOOK CIIOJYUEHUX HOCYAUH TPYOKAMU iHIIIOTO
niamerpa Ta iHImoi gopmu (mas. 171). ¥V pesyabrari mgociiny mepexoHaeMocs,
10 BiJIbHI TTOBEePXHiI HEPYXOMOI OZHOPIAHOI PiVMHM y CHOJSYUYEeHUX IMOCYyAWHAX
O0yab-saKoi (hpopMu ImepedbyBaloTh Ha OJHAKOBOMY PiBHi. 3Bifcu BUMNJINBAE 3aKOH
CIIOJIyYE€HUX IOCYTUH.

RIBUNS

9



PO3JIJI 3

Y crmoJyuyeHMX MOCYIMHAX BiJbHi MOBEPXHi OMHOPiAHOI PiTUHM BCTAHOBJIO-
I0OTHCS Ha OXHOMY PiBHi.

I TOsACHEeHHS IBOT'0 3aKOHY PO3IJIAHEMO MaJii 00’eMu PiguHU B AiJISHIT
IIOIIEPEYHOro Iepepisy BHU3Y 3’€NHYBaJIbHOI TPyOKH. ¥ CTaHi piBHOBarm Iii
00’emu mepebyBaioTh y criokoi. Ile osHauae, 1110 CUJIM TUCKY, AKi JiI0TH HAa HUX
y mpaBiii i JgiBi#i yacTuHaxX mepepisy, omHakoBi. OcKiJbKU mJIOINIA Hepepisy B
JIBOTO II IIPaBOTO CTOBIIIB PiAMHU OJHAKOBA, TO ¥ TiApOCTAaTHUYHI TUCKU, AKi
CTBOPIOIOTH IIi CTOBIIM PiAMH, MAOThL OYTH OSHAKOBUMM. PasoM 3 HUMH, 3a 3a-
konoMm Ilackansa, ogHakoBow Oyfe I BucoTa 000X CTOBIIB, TOOTO hy = h,.

SIKI10 B OMHY i3 CIIOJYUYEHUX HMOCYIWH HAJIUTU, HAIIPUKJIAL, BOLY I'YCTHHOIO
py» & B IpyTYy — rac I'yCTHHOIO pP,, TO BiTbHI IOBEPXHi IUX PiANH yCTAaHOBJIATH-
cd Ha PiBHMX PiBHSAX, MPUUYOMY piBeHb racy Oyae BUINUI, HidK piBeHb BOAU
(man. 172). Ockinbku piguHu B piBHOBa3i mepebyBaioTh y CIOKOi, TO 3TigHO i3
3aKoHOM IlackaJyisi MOYKHA CTBEPIKyBaTH, 110 TUCK, AKUNA
CTBOPIOETHCS JIIBUM i IIpaBUM CTOBIAMHU PiIWHU, HAIIPU-
KJIag Ha piBHi posxiny pigun AB, ogHAKOBU, TOOTO:

P1 = Py

3Bizcu 3a KOTIOMOTrOI0 (DOPMYJIU TiAPOCTATUUHOTO THC-
h, KY ONEPKHUMO CIIiBBiHOIIIEHHS:

ol |1, P2 gpihy = &pyhy,
abo Imicasa CKOpOUeHHA Ha g
p1hy = pohy.
A\ N B I3 miei piBHOCTI BUIJIMBae mPOMOPILis:
b _ps
Man. 172 hy Py

Bauumo, 1110 BUCOTH pPi3HOpPiAHUX piguH, BigmiuyBaHi Big piBHS moBepxHi
iX CTUKAHHS, y CIOJYYEeHHUX MOCYJAUHAX 00€PHEHO MPOMOPIiiHi IX rycTHHAM.
i BCTaHOBJIEHHS PiBHOBArum BUCOTA CTOBIA JIETINOI pifuHU Mae OyTu 0ijib-
II10¥0.

IIpukaagamMu CIIOIyUYeHUX HMOCYAWH €: JIiHKa, AKY BUKOPUCTOBYIOTH MIJIA IIO-
JUBAHHA POCJUH; BOJOMipHE CKJIO MApPOBOTO KOTJIA — JJisi BU3HAUEHHSA PiBHSA
BOAUW B KOTJIi; BOASAHUMN piBeHb — MOJIs IIPOBEIEHHS TOPU3OHTAJILHOI JiHil Ha
ropOucTiii micieBocTi.

3a 3aKOHAMU CIIOJIYUEHUX MOCYIWH MIPAIlIOIOThL apTesiaHcbKi Kojomssi ado
cBepayioBuHU. CBEPIAJIOBUHY POOJATL V HAWHUIKYOMY MicIli BOASHOrO IIapy, i
BOJla IMigHiMaeThCsA HA IIOBEPXHIO, 6’ 10un (hOHTAHOM.

Bomonamipua mepe:xka € pO3Taay’KeHOIO CUCTEMOIO CIIOJIYUEHUX IIOCYIWH.
11106 Boma BuTikaja B HaWBUIIIOMY MicCIli BOZOHaAIIipHOI Mepeski, Tpeba 0axk BO-
JOHAIipHOI 6alITH PO3MilllyBaTH He HUKUYE BiJ IIbOTO MiCIid.

Posrismemo, AK IIpaifioe Taka cucreMa Bomomposoxy (maa. 173).

Ha BomonamipHi#t 6amiTi I BCTAHOBIIOIOTH BEJIUKUHN OaK 2 IJs Bogu. 3a IIO-
IIOMOT'0I0 IIOTYKHUX HacociB 3 3 BomoiiMmu (piuku, o3epa) abo CBepIJIOBUHU
BOJZY 3aKaUYyIOTh IJIA OUHUINEHHA y BiACTIHHUK 5, IOTIM ITOAAIOTH IJA PiabTPy-
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Man. 173

BaHHA y pesepByap 4, a mayi — y marictpanb i y BomoHamipuy 6amrty. o ma-
ricrpasi 6 TpuegHAaHO BOAOMPOBiAHI TPyOum oKpemux OyaumHKiB. II[o6 Boma B
HUX Y3UMKY He 3aMepasaJia, IX i30JI0I0Th i YKJIaZAIOTh Hi 3eMJI0. Y KOXKHOMY
OyIMHKY B KBapTHpax Ha TPybdax yCTAaHOBJIOIOTH BOAAHI KpaHu. Koiu BigKpu-
Ba€EThCA KpaH, BOJAa TMOYMHAE BUJIMBATHUCSI, TOMY IO PiBeHb pifuHW B OarmiTi
BUINMUI, HiK Y KBapTUpi.

IIpukmamoM croTydeHUX MOCYIUH € IILJII03U.

IITnro3u (3 J1aT. Wey3e — yTPUMYIO, BiIOKPEMIIIOI) — 1Lie TiTPOTeXHIiUYHA CIIO-
PyZaa oy nmepeBedeHHs cydeH Ha piulli a0o KaHAaJi 3 OQHOr0o PiBHA HA iHIIWIL.

Imro3m € omHUM 3 ACKpaBUX IMPUKJIAMIB 3aCTOCYBAHHS CIOJYYEHUX IIOCY-
OUH y TexHini. Byab-aKuii 11103 CKJIAJaeThCs i3 IIIJII030BOI KaMepu, siKa Mae
BepxHi i HuM:KHI Bopora. KaMepa cmosyueHa 3 piukoro a00 KaHAJIOM IIHUPOKU-
MU TpybOaMu, AKi 3aKpuUBaIlOTh BUCYBHUMU InuTamMu. Ha mamtonkax 174, 175
300pakeHo cxemMy pPo0OTH I3y, KOJU Kopabesb IIJINBE 3a TEUi€l0 PiuKu.

Koau kopabesp mignamBae mo ILI03y, BopoTa A 11103y 3akpuri (masa. 174).
BigkpuBaroTh muT TPyOM, sSKa CIOJYyYae BEPXHIO UACTUHY PiUKH 3 KaMepoio.
Boga 3 piuku mocTymoBo meperikae B Kamepy a. Ko piBeHb BOIU B KaMepi a
3piBHAETHCA 3 piBHeM i y BepXHili yacTuHi piuku, BepxHi BopoTa A BigKpuBa-
I0Th, i KOpabeJsib BXOAUTh y KaMepy a. Ilic/is mporo BepxXHi BopoTa 3aKpPUBAIOTh
(man. 175) i BigkpuBaOTh IUT TPYOU, KA CHOJyUYaEe KaMepy a 3 HUKHBOIO
yacTuHOIO piuku 0. Kamepa HII03y a IOCTYIIOBO 3BiIBLHAETHCS BiJf BOAU [0
piBHA i1 B HKHIN wacTuHi piukm 6. Ilorim BimkpwBatoTh HU)KHI BopoTa B, i
Kopabesb BUXOIUTh y PiUKYy.

Man. 174 Man. 175
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Man. 176

IIpu BesuKiii pisHUIII BEPXHBOTO ¥ HUIKHBOTO PiBHIB PiUyKM OyIYyIOTh KiJIbKa
IIJI030BUX KaMep, AKi IpaIiolTh MOCJIiJOBHO.

Aximo Oymere mauBTH Ha Temaoxoxni mo Jduinpy 3 Kuesa mo Yopuoro mops,
TO 000B’sIBKOBO mMO0aunTe, HAIIPUKJIAI, ILIo3u 3anopisbkoi I'EC (man. 176).

3ANMUTAHHA 4O BUBYEHOIO

1. Aki nocyanHN Ha3MBaKTb CNOMyYeHNMIN?

. Y YoMy nonsirae 3akoH Cnofy4eHnx NocyanH?
3. Ak ycTaHOBNIOIOTECS NOBEPXHI OAHOPIAHOI PiAMHN Y CAONYYeHNX NocyanHax?
4. £k yCTaHOBIOOTLCA MOBEPXHi PI3HOPIAHUX PIAWH Y CNOMYYEeHUX NOCYANHaXxX?
5
6

. HaBegitb npvknagm cnony4eHnx NocyamH.
. Homy BogoHanipHi 6awtu 6yayoTe 3aBXAM HA HAWBULLMX MiCUSX i NigHIMaOTb
X BULLe 3a BCi Byaisni, WO XNBNATbLCA Big 6awwTn Boaow?

§ 35. ATMOC®EPHWI TUCK. BAPOMETPU

Ha:my IJIaHeTy 3eMJis OTOUYye TMOTy’KHAa rasoBa O0OJIOHKA, AKY Ha3WBAIOTH
atmocgeporo (3 rpei. ammoc — 1mapa i cgpepa — KyJis).

HocmimxeHHsa HaBKOJO3€MHOTO IPOCTOPY 3a JOIIOMOTOIO INTYYHUX CYIIYT-
HUKiB 3eMui mokasanm, mio ii armocdepa csarae tucsaui i Gigbire KizomeTpis
y Bucory. Piskoi Mesxi BoHa He Mae. Ii BepxHi mapm Ayske pospimskeHi i mo-
CTYIIOBO IePexXofATh y O0e3MOBITPpAHUN MiKILTaHeTHUU mpocTip (Bakyym). 3i
3MEHIIIeHHAM BUCOTU TI'yCTUHA MOBiTPA 36imbiryeThbesa. Matizke 80 % yciei macu
OOBITPAHOI 000JI0HKY 3eMJIi 30cepensKeHo B Meskax 15 KM Haj 3eMJiero.

HMocaimaMu BCTaHOBJIEHO, 110 mpu Temmepatypi 0 °C maca 1 m3 mosiTpa Ha
piBHiI Mops mopiBuioe 1,29 xr. Ha moBiTpsaui mapu gie cuiaa TAXKIHHA, TOMY
BEPXHi ITapu TUCHYTH Ha CEpPelHi, a cepeaHi — Ha HMKHI. HaitbinbImoro Tucky,
3yMOBJIEHOT'O Baroi Bciei aTmMocdepu, 3a3HAIOThL 3eMHAa IIOBEPXHS, a TAKOXK yci
Tija, AKi Ha HIfl PO3MINIyIOTHCS.

Tuck, AKui cTBOPIOE atMocdepa Ha Bei Tijna, M0 B Hill TepedyBaOTh, a Ta-
KOK Ha 3eMHY IIOBEPXHIO, HA3UBAIOTh AMMOCHEPHUM MUCKOM.
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3’sacyeMo, HACKIIbKY BeJIUKUI Iell THCK.
dopmyna rizpocTaTUUYHOTO TUCKY p = gph s pospa-
XVHKY aTMOC(EepHOro THUCKY He IIiAXOIUTh, TOMY IO

aTMocdepHe MOBIiTpA He Mae cTajaoi rycTuHH (BOHA HA pis- 5

HHUX BHUCOTaX Pis3Ha) i He Mae meBHOI BucoTu (aTmocdepa =

He Ma€ 4iTKoi Mexi). 3

D~

. I

r' A BumipaTH TUCK aTMocdepu, yuepiie 3pora- <
i'!*"’ naBcs itaniticbkuil yuenuit E. Toppiuesnai. Hocain,

SAKWU BiH 3aIIPOTIOHYBAaB, 3aificHuB y 1643 p. B. Ba-
BiaHi — yuenn I'. Taminmes. ¥V mpomy gociaimi OyJo
BUKOPUCTAHO 3alasgHy 3 OJHOTO KiHIIA CKJISHY
TPYOKY 3aBHOBxKKH 6m3bko 1 M. Ii samoBHIOBaIH
PTYTTIO, & IMOTiM, 3aKPUBIIU BiIKPUTUNA KiHEIb, 1Ie- Man. 177
peBepTaJii OTBOPOM YHU3 i 3aHYPIOBAJIU B IIHUPOKY
mocynuHy i3 pryrrtio. Ilicasa Toro AK TpyOKYy BimKpuBaaum, YacTHHA PTYTi
3 Hel BUjIMBajacA B IMOCYAWHY, a4 YV BePXHiN YacTUHI TPYOKU yTBOPIOBAB-
cA 0e3mMOBITPAHUN IPOCTip — «ToppiuesseBa mycrora» (Maa. 177). Ilpu
IIbOMY BHMCOTA CTOBIA PTYTi B TPyOIli HopiBHIOBasa mpubau3Ho 760 MM.

PesyawraTu mporo gocsaigy Toppiuesrti mosscHUB Tak: «lo mboro uacy
icuyBajyia yMKa, HiOU cuja, sKa He JAa€ 3MOT'M PTYTi, IpoTu ii mpupoauoi
BJIACTHBOCTi, IIaJlaTM BHU3, MiCTUTLCSA BCEPEANHI BEPXHBOI UYACTHUHU
TpyOKU, To6TO — abo B mMycToTi, abo B pospimkeHiit peuoBuui. Oguakr s
CTBEPIKYIO, IO IA CuJja — 30BHIIIHA i 110 11s cuia 6eperhbecs 330BHiI. Ha
TOBEPXHIO PiIMHM, AKA 3HAXOAUTHCA B MOCYIAWHi, OJiIOTh CBOEIO BasKKic-
10 50 Muap moBiTpa. IIlo X AUBHOrO, AKIIO PTYTh IMiAHIMaeThCA Ha-
CTiIbKM, 1100 YPiBHOBAYKUTU BaYKKiCTh 30BHIIIIHLOT'O IIOBITPSA».

Or:xe, aTMocdepHUil TUCK 3rigHo i3 3akounoM Ilackayss mopiBHIOE THC-
Ky CTOBIIA PTYTi B TPYOIIi:

paTM = ppTyTi'

Kosnu 6 1mi Tuckm He mopiBHIOBaIM OOWH OZHOMY, TO PTYThH He Iepedy-
Bajia 0 y piBHOBa3i: mpm 30iJbIIEHHI TUCKY PTYTi BOHA BUJMBaJiacd 0 3
TPYyOKU B IIOCYIUHY, a IIPU 3MEHIIIeHHI — migHiMmasacs 6 mo TpyoOIli Bropy.

Or:xe, THCK aTtMocdepu MOKHA BUMIPATH BHCOTOI BiImOBiTHOTO
PTyTHOTO cTOBIA. VIOro BHCOTY BUMIpIOIOTH y MiTiMeTpax.

SARI0, HATIPUKJIAL, KaKyTh, III0 B JeAKOMY MicIli aTMoc(epHUN TUCK I0-
piBHIOE 760 MM pT. CT., TO Ile O3HAUaE, IO IIOBITPS B IILOMY MIiCI[i CTBOPIOE
TaKuii caMuil TUCK, 1[0 I BEPTUKAJBLHUUN CTOBII PTYTi BuUCOTOO 760 MM.

11106 BuBHAUUTHU IIeli THCK Yy HacKaJgX, CKOpucTaeMocsa (GopMyJom Tigpo-
cTaTUYHOTO TUCKY: p = gph. IligcraBuBmu B 1m0 (GopMysay 3HAUEHHA p =

=13

595,10 xr/m3 (rycruna pryri npu 0 °C), g = 9,81 H/m i & = 760 Mmm =

= 0,76 M (BucoTa CTOBIA PTYTi), OTPUMAEMO TaKe 3HAUYEHHS HOPMAJHHOTO
atmocdepuoro tTucky: p = 101 325 Ila.

Tuck armoccepu, Mo TOPiBHIOE THCKY CTOBIA PTYTi BHCOTOIO 760 MM mpu
temmneparypi O °C, Ha3UBaIOTh HOPMALBLHUM AMMOCHEPHUM MUCKOM.
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OpuHunsgMu arMocdepHoro Tucky € 1 Mmm prt. cT., oguH mackaasb (1 Ila)
i omuu rexkromackaab (1 rlla), Misk HUMU € TaKi CIIiBBigHOIIIEHH:

1 mm prt. ct. = 133,3 Ila = 1,33 rlla;
760 mm prt. ct. = 101 325 Ila ~ 1013 rlla.

Dpannysskuii yuenuit Bies ITackans mosropus mocuig Toppivesri (qus. c. 133)
3 pisHUMU pigmHamMu (0Ji€to, BUHOM i Bomoro). CTOBII BOAM, AKUI YPiBHOBAaYKYBaB
THUCK aTMoc(depu, y Horo HOCIimi TaKo:k OyB HabaraTo BUIIUM 3a CTOBII pTyTi. Og-
Hak Ilackaab BBa)KaB, IIIO JJISI OCTATOYHOI'O JOBeIeHHS (haKTy iCHYBaHHS aTMO-
cepHOro THCKY IOTPiOeH Ile OLUH BUpPIIIAJbHIN mocain. Poarismemo ioro.

ITackane BukoHaB mocain Toppiuesnni ogmu pas Oina migHim:ka ropu, a
BApyre — Ha ii BepmuHi. PedynabraTu 3gmByBasu Bcix mpucyTHiX. Tuck moBi-
TP Ha BepinuHi ropu O0yB maiiyke Ha 100 MM pr. ¢T. MeHIINi, HiXK Oimd mix-
HiskoksaA. [{um Oysa0 moBegeHO, IO PTYTh y TPYOIi cIpaBAi HiATPUMYETHCS
aTMOoCc(hePHUM THCKOM.

SKmIo BUMipATHM aTMocepHMH THCK Ha Pi3HWX BUCOTAX, TO OTPUMAEMO
Taki pe3yJabTaTu.

Tuck, MM pT. CT. 760 674 596 526 462 405

BucoTta Hag piBHeM Mops, KM 0 1 2 3 4 5

Coocrepiraroun IOJEHHO 3a BHCOTOI0 PTYTHOT'O CTOBIIa B TPyOIli, MOKHA
BUABUTH, IO IIA BUCOTA 3MiHIOETHCA: TO 301JBIIYETHCA, TO 3MEHITYETHCS.

IcuyBaHHAM aTMOC(hepHOTO THCKY MOKHA MOACHUTU OaraTo sBuil. Ha ma-
JI0HKY 178 300paskeHo CKJIAHY TPYOKY, BCepeanHi AKO0I € MOopIleHb, M0 IIiIb-
HO IpUWJArae N0 CTiHOK TpyOKu. KiHemp TpyOKU OmyIIeHO y BOJAY.

SKmro migHiMaTH IMOPIIEHB, TO 3a HUM IIigiiMmaTuMeThed i Boga. Mix moprii-
HEeM i BOJOIO BHACJIIOK ITiAHIMaHHS TOPIIHA YTBOPIOETHCA OE3MOBITPAHU!MI
OpocTip, y AKOMY HeMae TUCKY aTMmocdepu. ¥ Iiefi mpocTip IIifi TUCKOM B30-
BHINITHBOTO IIOBIiTPS i BXOAUTH 3a IOpIIHeM Boja. lle sBUIlle BUKOPUCTOBYIOTH
y po0OTi IImpuIiia, BOAAHOIO Hacoca.

Hocaix 1. BispMeMO MUIiHAPUYHY ITOCYAUHY, 3aKPUTY HPOOKOIO, Uepesd AKY
IIPOIYIIeHO TPYOKY 3 KpaHoM. Bukauaemo 3 Hei MOBiTpA, 3aKpPHUEMO KpaH,
TPYOKY 3aHYPHUMO y BOAY I Bimxpuemo KpaH. Tuck y mocynuni Oyme MeHIINIA,
Hi’K aTMochepHUil, TOMY IIiJ Ai€lo aTMoc(hepHOTO THUCKY Boja Oyme outu (hoH-
ramom (maj. 179).

Man. 178 Man. 179
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Man. 180 Man. 181

Hocaig 2. BisbMeMO CKJISHKY, HAJJIEMO B Hel BOAW i HAKPUEMO
apKyIIeM IIalepy, PO3MipHu sSIKOT'0 TPOXM OiJIBII 3a miaMeTp CKJISH-
ku. Tpumaroum CKJIAAHKY 3a HUIKHIO YAaCTUHY, IPUTUCHEMO IIAIip
0 CKJISTHKY JIOJIOHEIO i ITepeBepHeMO CKJISHKY JAOTOPU JHOM, AK Ie
nokasano Ha MaoHKy 180. Boga Oyzxe TpuMaTucsa B IepeBepHYTIH
ckasgHIi. Yomy? Tomy m1o TUCK aTMoc(epHOro HOBIiTpsS Ha IaIip
O1lMBINIMM, HidK THCK BOAM HA HLOTO.

Cnocrepe:keHHsA. BIimB aTMoc(epHOTO THUCKY IpoABigeThcsa —Man. 182
IysKe IMIOMITHO ITi Yac X0Ap0u 1o B’ A3KOMY I'DYHTI (BaCMOKTYBaJb-

Ha naia 6osiora). Ilig wac migHiMaHHA HOTHY IMiji HEI0O YTBOPIOETHCA PO3PimKeHMI
TIPOCTip, i BHACJIJOK MPUCMOKTYBAaHHSA HOTA TATHE 3a COO0I0 BayKKe TPSICOBUH-
Hs (Haue MOPIIEHb PiIWHY B HAcCOCi).

3aBIAKN THUCKY aTMOC(EepPHOro IOBiTPsA IPAIOI0Th HIPUCOCKU IJ KPiljeH-
HS TIpeIMeTiB Ha IVIaJIeHbKUX TJIOCKUX MOBEPXHAX. SIKIIO BUTUCHYTU HOBIiTPA
3-IIii IPUCOCKM, TO BOHA Oy/Zle IPUTHUCHYTA CUJIOI0 THUCKY aTMocdepu, i mob ii
BimipBaTH, MOTPiOHO MPUKJIACTY HAA3BUUANHO BeauKi sycuiaa (maa. 181).

SIK1I10 BUKOHAETE TIPOCTi 0OUMCIEeHHSA, TO BIEBHUTECH, 1110 CUJIAa TUCKY aTMO-
cepHOro IOBITPsS Ha IMOBEPXHIO 3Bmuaiimoro s3omurta mopiBaioe 3000 H. Toxi
YoMy K BM TaK JETKO MOJKeTe migHATu 3oiuT? Piu y TomMy, II[0 CHJIN THUCKY
TOBITPA 3BEPXY i 3HM3Y 30IMMUTA BPiBHOBAKYIOTHCH, 1 MiJ Uac mMigHIMaHHA BaM
IOBOAUTHCS MOJIATU JIUIIIE Bary caMoro 30IIHUTA.

Hnsa BumiproBaHHA aTMOC(HEPHOTO THUCKY BUKODPHUCTOBYIOTH PTYTHHH 6apo-
MeTp, bapomeTrp-aHepoin i 6aporpad.

dAxKiro go TpyOKu, mOoAiOHO MO Tiel, AKY BUKOPHUCTOBYBAB Y CBOEMY IOCJIimi
Toppiuennai, TPUKPIIUTH HIKATY, TO OTPUMAEMO HAUIIPOCTININI TPUJIAMN IJIA
BUMipIOBaHHA aTMOC(EPHOro TUCKY — PTYTHUI OapomeTp (8 rpell. 6apoc — Bara,
TSKKICTh; Mempeo — BuMipioo) (maa. 182).

Bapomerp-anepoin (38 rpem. o6apoc,

mempeo, anepoid) 300parKeHO HA MAJIOH- (==L @ —
Ky 183. OCHOBHOIO YaCTHHOIO IPUJIALY € ‘“@ =5,
KPYyTIJl ro@po,BaHl l.VIeT'aJIeBl KOopobou- " q_-»@)_i > s

K (1), aki 3’exgmani misk cobGoro (guB.

cxeMy). YcepeanHi KOpoOOUOK CTBOPEHO ' o= =
PO3PiIyKeHHs (TUCK Y HUX MEHIINMN, HixK :@

armMocdepHuit). I3 36iIbIIEHHAM aTMO- @ i

chepHOTO THUCKY KOPOOOUKM CTHCKAIOTh- t |

cA i TATHYTH NPUKPINIEHY 0 HUX TPYy- | ]
xuny (3). [lepemimennsa Kinna npyxu- Cxema 6apomeTpa-aHepoina
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Man. 183 Man. 184

HU Uepes CIelliaJbHI IMPUCTPOi mepemaeTbesa cTpinami (4), AKa PyXaeTbesA IIO
mkaai. Ha mixkangi HaneceHO HMOAiMKK i 3HAUeHHS aTMocepHoro Tucky. Ha-
MPUKJIAM, AKIINO CTPiJIKa 3yIUHAETHCA HABIPOTH IMo3HauKu 765 (maj. 183), To
KayKyTh, II0 aTMocepHHuii TUCK AopiBHIOE 765 MM pr. cr. IIpu 3menIneHHi
TUCKY KOPOOOUKM IIiTHIMAIOTLCA i MPYysKMHA HMOCTIa0JI0ETHCS, a CTPiIKa pyxa-
e€ThCA B OiK 3MeHINIEHHA 3HaUeHb TUCKY.

Bapomerp-aHepoin € OogHMM 3 OCHOBHUX IIPUJIANB, SAKWUN BUKOPUCTOBYIOTH
MEeTeOPOJIOTH IJIA MPOTHO3YBaHHS IIOTOMM Ha HANOJIMIKUI JHi, TOMY IIIO0 3MiHa II0-
roau MoB’s3aHa 3i 3MiHOIO aTMOC(hepHOTO TUCKY.

I aBTOMaTUYHOTO i Oe3mepepBHOTO 3aNUCYBAHHSA 3MiH aTMOC(hepPHOro THC-
Ky BUKOPUCTOBYIOTEH Gaporpad (3 rpeil. 6apoc, zpago — nuiry). Kpim meranesux
ropoBaHMX KOPOOOUOK y IbOMY MIpHJIafi € MeXaHisM s PyXy IamepoBoi
CTPiuKM, Ha AKili HAHECeHO CiTKYy 3HauUeHb THUCKY i AHI TmkHS (Maa. 184).

3a TaKMMHU CTpiuKaMu MOKHa 3’ACyBaTH, AK 3MiHIOBaBCA aTMochepHU!
TUCK IIPOTATOM OYyIb-AKOTO THUKHS.

Ile mikaBo 3HATH

| £

]' e BucHoBOK Mpo icHyBaHHS aTMOCepHOro TUCKY HesanexHo Big E. Toppiyenni
3pobuB HiMeLbkuin gisnk OTTO hoH Mepike (1602—1686). Bigkauyroum NoBiTPS 3 TOH-
KOCTIHHOi MeTaneBoi Kyri, BiH nobayus, Lo Kynsa cniowunacs. AHanisyoum npuyu-
HW CNIIOLLIEHHSA Kyri, BiH 3p0o3yMiB, L0 Lie Bigdynocs nig Aieto TMCKY HaBKOMULLHBbOIO
cepepoBuLLa.

¢ BigkpusLun atmocdepHuii Tuck, lNepike nobyaysas 6ins dbacagy csoro OyauHky
B M. Margebypsi BogsHuin 6apomeTp, y SKOMy Ha NOBEPXHi pianHM nnasana girypka
NIOAMHY, WO BKa3yBara Ha Nogifnku, HaHeCeHi Ha CKi.

e Y 1654 p. lepike, Gaxkaloum nepekoHaTu BCiX B iCHyBaHHI aTMOCHEPHOro TUCKY,
BWKOHAB 3HAMEHUTUI JOCHig 3 «Mmargebyp3bknumn niBkynamuy . Ha gemoHcTpauii go-
cnigy 6ynu npucyTHi uneHn PereHcbyp3bkoro penxcrary Ta imnepatop ®epau-
Hang lll. Y iX NpuCyTHOCTI 3 NOPOXHUHWU Midk ABOMa CKIlageHUMKN pa3om MeTanesmmm
NiBKyNaAMM Brkadanu nositps. MNpu LbomMy cunm atMocqepHOro TUCKY Tak MiLHO npu-
TUCHYNW Ui NiBKYNi OQHY A0 OQHOI, WO iX He 3MOrnu pos’egHaTu BiCiM nap KOHeu
(man. 185).

e Y npupogi € noHag 400 pocnuH-6apomeTpiB. KBiTKOBUI GapomeTp MOXHa
3HanTW i Ha ropogi. Lle maneHbka rinnscta TpaBuusa-mokpeub. Mo it gpibHmx 6innx
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Man. 185

KBiTKax MOXHa nepenodaqnTi norogy NpOTSAroM yCbOro fita: SKWO BpaHLi BIHOYKU HE
PO3KpMBalOTLCSA, YAeHb Oyae OoLL.

e [InBnAYMCb Ha NaByTUMHY, MOXHa fi3HaTUCA, sikolo Byae noroda: SKWO NaByk
cnanTb, 3abUBLUNCH Y CXOBaHLI, i He BUXOAUTb, — Lie Ha AoL. AKLO BiH BUXOAUTD 3i
CXOBaHKM i pobnTb HOBI NABYTMHU, — Lie Ha SICHY norogy.

e Ha Tino noguHmn macoto 60 kr i 3poctom 160 cm, nnoLa noBepxHi SKOT CTaHo-
BUTL 1,6 M2, gie cuna 160 000 H, obymoBneHa atmocdepHUM TuckoM. OpraHiam
BUTPUMYE TaKi HABAHTaXXEHHA 3@ PaxyHOK TOro, WO TUCK PIAWH, SKi 3aNOBHIOKOTb Cy-
OWHW Tina, LOPIBHIOE 30BHILLHLOMY TUCKY. |3 Uieto ocobnuBeicTio TiCHO MoB’sA3aHa
MOXITMBICTb 3HAXOOAUTUCA Nif BOAOK Ha BENUKiIA MMUOWUHI. AKLIO opraHiam 3Haxo-
ONTbCS B HA3BaHOMY cepefoBuLLi, BiaOyBaloTbCA po3naam noro yHkuin: gecdpopmy-
IOTbCS CTIHKM CYAWH, SIKi po3paxoBaHi Ha NEeBHI TUCKW 3CepeanHM | 330BHI; 3MIHIOETbCSA
LUBMAKICTb NPOXOOXKEHHSA GaraTbox XiMiYHMX peakuii, yHaCnigoK Y0ro 3MiHKETHCS |
ximiyHa piBHOBara opraHiamy, nig vyac 36inbLUEeHHS TUCKY BigOyBaETLCSI MOCUIIEHE MO-
rMUHaHHA rasis pignHamu Tina. lNig Yyac WBMAKOro 3MeHLEHHSA TUCKY BHACMIOK iH-
TEHCMBHOIO BUAINIEHHSA ra3iB KPOB HiOM 3akmnae, Lo NPM3BOAUTbL A0 3aKyrNOpHBaHHS
CyOWH, y pesynbTati Yoro niogunHa moxe nomeptu. Lium i Bu3Havaetbca 50-meTpoBa
rmnbuHa, Ha KN MOXYTb BUKOHYBaTUCS BogonasHi pobotun. OnyckaHHs i nigHiMaHHA
BOOMa3iB NMOBUHHO 34iMCHIOBATUCS AY)XXE MOBINbHO, WOO BUAiNeHHs rasis Biobysa-
nocs TifbKU B NEreHsx, a He ogpasy B YCii KPOBOHOCHIN CUCTEMI.

3ANMUTAHHA 4O BUBYEHOIO

1. YHacnigok 4oro CTBOpOETLCS aTMOCHEPHUIA TUCK?

=3
) = _.'
: ““‘J 2. Wo pooauTs gocnig Toppivenni?

3. Wo o3Havae 3anuc: «ATmocdepHuii TUCK JopiBHIOE 780 MM pT. CT.»?

4. Axunii TUCK Ha3nBaloTb HOPMarbHUM aTMOCEPHUM TUCKOM? YoMy BiH JOPIBHIOE?
5. Ak 3MiHIETLCS aTMOCHEPHNIA TUCK NP 30iNbLUEHHI BUCOTU Hag 3emnetn? Yomy?

6. HaBepniTb nprknagm icHyBaHHA aTMOC(EepPHOro TUCKY.
7. Aki npunagy BUKOPUCTOBYIOTb AN BUMiIPIOBaHHSI aTMOCHEPHOrO TUCKY?
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§ 36. MAHOMETPU

HR BU 3Ha€Te, 0ApOMETPHU CJAYTYIOTH [IJisI BUMipIOBAHHSA aTMOC(HepHOTo THC-
Ky. SIKI0 mOTPiOHO BUBHAUNTY AKUI-HEOYIb iHIINI THUCK, III0 CTBOPIOE PiguHA
abo ras, TO 3aCTOCOBYIOTH IIPUJIaN, AKi Ha3WBaIOTh MAHOMETPAaMH.

Manomerpu — e BUMipIOBaJbHI Npuaagy, AKi NpU3HAYeHi AJid BUMipIo-
BaHHA THCKY a00 pi3HUIII THCKiB.

MamomeTpu (3 Tpell. MaHOC — PigKuil; mempeo — BUMipo0) OyBalOTh piAuHHL
 medopmartiiiui.

ManomeTpu A1 BUMiPIOBAHHSA THCKY 3aIllOBHIOIOTH PTYTTI0. HuMu BuMipio-
I0Th TuCK y Mexkax Big 100 mo 160 mm pr. cr. ManomeTrpu, 3a JOIOMOI'0I0 IKUX
BUMIipIOIOTH PidHUIIO0 THUCKiIB ¥y Meskax Big 10 mo 100 MM pr. cT., 3aIIOBHIOIOTH
BomoI0 abo iHImoio pigmHoio (Majy. 186).

Haitmomupenimumu € pedopmalliiiii MaHOMET-

| pu, 3arTaJIbHUI BUTJIAL AKUX MOKA3aHO Ha MAJTIOHKY

187, a. Manometp BuHaimoB y 1848 p. dpaHIly3b-

Kuii yuenmit E. Bypmon. ¥V Takmx MaHoMeTpax

BUMipIOBaHUI THUCK a00 Pi3HUITIO THCKiB BU3HAYAIOTH
3a medopMalliero IpysKHOT0 UyTINBOIO eJIeMEeHTa.

YyTauBuM eJeMeHTOM MosKe OyTu Tpybuacra
npysxkuHa (Man. 187, g). Taki manomeTpu HasuBa-
I0Th TpybOuacTo-npyKuHHUMU. [Ipy:xuHa — 1e Me-
TajeBa TPyOKa, sdKa 3aKpUTa 3 OJAHOIO KiHIA, a
IPYyTUA KiHemb NOPUESHYETHLCS OO CEpPemoBHUIIA,
TUCK Y IKOMY IIOTPiOHO BuMipsaTu. SIKImo 30iabmry-
BaTU TUCK BCEPeAMHI TPyOKU, BOHA IOYHE PO3TMHA-
tucs. [leit pyx TpyOKu uepes cIeliajbHi IpuCTpOi
Oyme mepemaBaTHUCA IO CTPiIKU, sKa (PikcyBaTuMe

[ T = Ha MIKaJi MaHOMeTpa 3HAYEeHHSA THUCKY.
Ha croromgHi BUKOPHCTOBYIOTH TaKOXK ITU(POBi
Man. 186 maHomerpu (mas. 187, 6).

Man. 187
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Man. 188

Ha manroury 188 szob6paskeno pisuunuii U-nmogioHuit manomerp. Bin ckiana-
€ThCA 31 CKJISAHOI TPYOKU, AKa Mae opmy JaTuHcbKoi Jitepu U i B AKYy HAJIUTO
pizuHy (Bomy abo crmupt). 3a AOIIOMOrOI0 I'HYYKOI TPyOKH OAHE 3 KOJiH MaHO-
MeTpa 3’€QHYIOTh 3 KPYIVIOIO ILJIOCKOI0 KOPOOOUYKOI0, 3aTATHYTOIO I'yMOBOIO
IJIiBKOIO. SIKIIO THCK y JIiBOMYy M IpaBOMYy KOJiHaxX OJHAKOBUI, TO pigmHa
BCTAHOBJIIOETHCA Ha OJHOMY piBHIi. IKIITO HATHMCHYTU Ha IJIIBKY, TO PiBeHb pi-
IVHU B KOJiHI MaHOMeTpa, 3’€IHAaHOMY 3 KOPOOOUKOIO, 3HUBUTHCS, a B JPYTo-
My — Ha CTLIBKM caMo MigBUIMUTHCA. [[0SCHIOETHCSA 11 TUM, 1110 IPU HATHCKAH-
Hi Ha IJIIBKY THCK IIOBITPS B KOpoOoulli mimgBuiyetrbcs. lleit HamIuIIKoBuUi
JKeHHA PiBHSA B I[bOMY KOJIiHI Oyze BimOyBaTucs HOTHU, JOKW HAIJWIITKOBA CHUJIa
THUCKY He 3PiBHOBAKUTHCS BAroi0 HAMJIUIIKOBOTO CTOBIIA PiAWHU B APYroMYy
KoJini maHomeTpa. TomMy 3a piSHUIIEI0O BMCOT CTOBIIIB PiIMHN B MaHOMETPi
MOKHa 0aumMTH, HACKIJIBKY THCK Ha IJIIBKY BiIpisHAETLCS Bix aTMoc(epHOTo.

Hocmig. ¥V mocyauny 3 piguuoo (Majn. 188) 6ymemo omycKaTn MAaHOMETPUYHY
Kopoboury U-mmogi6moro manomerpa. Mu 6aummMo: [0 IInOIIe OIIYCKAEMO KOPO-
0OUKy MaHOMETPAa, TO OiJbIlla Pi3HUIIST BUCOT PiAMHN BCepeaWHI IPUIALY.

Tak i mae OyTu: 3i 30iTbIIEeHHAM TJIMOMHY 3aHYPEHHSA TiTPOCTATUYHUH THUCK
piguHU 30idBUIyETHCA.

3AMNMUTAHHA 4O BUBYEHOIO

1. Ak Ha3uBaloTb Npunagu Ans BUMIPIOBaHHS TUCKIB, Ginblimnx abo mMeHLwmx 3a
aTMocdepHnin?

2. Aki 6yBatoTb MaHOMETPU?

3. Yum Bigpi3HSETLCS TPYOYACTO-NPYXMHHWUIA MAHOMETP Bif, PiAMHHOIO?

4. lllo nokasye gocnig, 306paxeHuin Ha mantoHky 1887

§ 37. PIOUHHI HACOCH

HopmHeBm‘/’I PiZuMHHMNI Hacoc, cXeMy SIKOro 300pakeHO Ha MaJoHKY 189,
CKJIQIAEThCA i3 IMUIiHAPA W MOPIITHSA, IO BLIBHO PYXa€ThbCA B IUJIIHAPI, IMLIBHO
OPUIATAIOYN A0 HOr0 CTIHOK. ¥ HMKHIN YaCTUHI IMIJIiHApA I B HOPIIHI € KJIalaHu,
AKI BiIKPUBAIOTHCA TIJILKU Bropy. SIKINO IIOPINEHb PYXAa€EThCS Bropy, TO BoJA IIif
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Iiero aTMocepHOro TUCKY BXOAUTH Y TPYOY, MigHIiMae HMMKHIN KJamaH i pyxaeTh-
cd 3a mopirHeM. Ilixg yac pyxy IOPITHA BHI3 BOJa THCHE HA HUKHIN KJjallaH, i BiH
IpU IIbOMY 3aKPUBAETLCA. BomgHOUAC i THCKOM BOAM BiIKPUBAETHCS KJIAIIAH yce-
penuHi mOpIIHA, i Boja IMepexoanuTh y mpocTip Hana noprraeM. I1ix uac HaCTyIIHOrO
pyXy IOPIITHA Bropy pasoM 3 HUM ITiJHiIMAeTbCA BOJA, IO € HAaJ IOPIITHEM, i BU-
JIUBAETHCA Y BiABiAHY TpyOy. OfHOUACHO 3a IIOPIITHEM MiTHiMAeThCA HOBA IOPILis
BOJU, AKA IIiJl YaC HACTYIHOI'O OITyCKAHHS IIOPIIHA OyZe BiKe HaJ HUM.

5

1 4
% W

\(

Man. 189 Man. 190

Taki mpollecu IIOBTOPIOBATUMYTBCSA JOTH, JOKU TPUBATUME KadaHHS BOIN.

Ha mpaxTuiti BUKOPUCTOBYIOTHL TaKOK IIOPIITHEBUH PiAWHHUII HACOC i3 MOBi-
TPsHOIO KaMeporo. TaKuii Hacoc cxeMaTuuHo 300paskeHo Ha MaaoHKY 190. ITic-
JIsT TOTO K BOAY HaOpaHO uepe3 BCMOKTYBaJbHUII KJjalaH 2 B MWJIIHAP Hacoca,
3a IOIIOMOTOIO PYUYKM § HAaTHUCKAIOTh Ha mopiieHs I. ITig giero Bogu 3aKpuBaETh-
cs1 BCMOKTYBaJbHUM KJamnaH 2, BOAHOYAC BiAKPUBAETHCS HATHITAIBHUI KJamaH
3, BoJa MOCTYyIIa€ B IIOCYAUHY 3 MOBITPAHOIO KaMepoio 4 i uepe3 TpyOy BUXOAUTH
HAB30BHi. SIKIO PYYKY HOUYMHAIOTL PyXaTU BrOPY, 3aKPUBAEThCA KJammaH 3 i Bif-
KpUBaEThCA KJalaH 2 — BOJA MOCTYyIIae B MUIiHAp. Jlaii mpoilecu mMOBTOPIOIOTE-
cs JOTH, NOKHU He HaKadajau BOAU CTiIbKM, CKLIBKHK HMOTPiOHO.

A Ha aky sucomy abo 3 AKOI 2JUOUHU MONHA NiOHAMU 600y 34 00NOMO200
maxux Hacocie? Bu Bike 3HaeTe, 1110 rycTuHa pryTi B 13,6 pasa Gingbiia, Hix
Bogu. PryTh y TpyOui migHiMaerscsa Ha 760 mM. Toxi Boga migHiMeThCcs Ha BU-
cory, 1o B 13,6 pasa 6inbiia: Bona cranosutume 10 336 mm. OT:Ke, IMOpPIITHE-
BUMU PiIMHHUMU HacocaMU MOJKHA KauaTu BOAY Jullle 3 riaubuau no 10 m.

Ile mikaBo 3HATH

| £

]' Cepue nogvHY € OYBHUM HacoCOM, iKW MpaLtoe YNPOAOBX XUTTA NioanHU. BoHo
nepekavye 3a ofHy XBUNvHy 6 n kposi, 3a 4oby — 8600 n, 3a 1 pik — 6rM3bKo 3 MIH 11, a
3a 70 pokiB X1TTA — 6rnnsbko 220 MH n. AkGK cepLe He neperaHsAno KPoB Mo 3aMKHYTIl
cucTeMi, a HakavyBaro B skuiit-Hebyab pesepsyap, TO MoxHa Oyrno 6 3anoBHUTY GacerH
3aBgoBxkn 100 m, 3aBwumpLukm 100 M i mMunbnHo 22 M.
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SAMNMUTAHHA Ansd CAMOMNEPEBIPKU

1. Aki TUNX NOPLUHEBMX PIAUHHMX HACOCIB BW 3HAeETE?
2. Axi ix 6ygosa i npuHUMN gii?
3. Ha aKky makcvmanbHy BMCOTY MOXHa MIOHATU BOAY NOPLUHEBUM PIAWHHUM Ha-

cocom?
3ALA4I TA BINMPABU
POSB’ﬂ3y€MO pa3oM
1. Komy Jeriiie BUTATYBaTH HOTY 3 OarHIO- A

KH: KOpPOoBi uu KoHi0? Homy?

Bionosiov: jeriiie BUTATYBaTU HOTY 3 Oar-
HIOKW KOPOBi, TOMYy IIT0 B Hel, Ha BiAMiHY Bix
KOHS, PO3ABOEHE KOIIUTO.

2. Ha masrroaky 191 300paskesno MOPCBKY 3ip-
Ky. 3a paXyHOK YOT0 BOHA MOXK€ JIETKO UillIsaTH- R
¢S 10 MOPCBKOI'0 AHA a0o0 iHIIMX mpeameris? :

Bionosgidv: 3a paxyHOK BeJHKOI KiJIbKOCTi \ GE
IPUCOCOK Yy HUKHIA YacTuHi 3ipKu. '

3. OmHaKO0BOIO UM Pi3HOIO Oy/ae BHCOTA PTYT- Man. 191
HOTO CTOBITUMKA y ABOX PTYTHUX OapoMeTrpax i3 TpyOKaMu pisHUX miaMeTpiB?

Bionosiov: BucoTa 0yne ogfHaKOBa, OCKiJIbKY THUCK PTYTi, AKUI 3piBHOBAXKY-
€ThCA aTMOC(HEPHUM, He 3aJIe;KUTh Bij] IJIOI Iepepidy TpyOKu, a Jjulie Bif
TYCTUHU PiAWHU 1 BUCOTU CTOBIIA.

4. MaHoMeTp, IpUEIHAHUII Ha BOJAOHAIIPHiN cTaHIii o TpPyOu, AKOIO IIO-
IaeTbcsa Boma mo 6aka B Oarrri, moxasye Tuck 303 000 ITa. fIka Bucora BOAu B
oarrrri?

HaHo: PosB’a3aHu4a
p =303 000 ITa 1106 BM3HAYUTU BUCOTY BOAMW B OaIllTi, CKOpPHUCTAE-
p = 1000 kr/m?3 Mocda (opmyiio p = gph, 3 K0l BU3BHAUUMO
g =10 H/xr - pa
h—2? gp
303 000 I1a

= = 30,3 m.
1000 xkr / m® -10 H / kr

Bionogiodv: BucoTa BOAU y BOJOHAaIipHil Oamrti gopiBaioe 30,3 M.

PiBens A

224. S0 mMIMHAKY OJASINKYN, HATOBHEHOI BOJOI0, 3aHYPUTH B IOCYIUHY 3
BOJIOIO, TO BOJA 3 IJIAINKYM He BUJIMBATUMEThCsI. Yomy?

225. YoMy Ba)KKO IIUTH 3 IMEePEeXUIeHOI MIAIIKN, SKIIO0 HIiJIbHO 00XonuTH ii
UKy rydoamm?

226. ITlinpaxoBaHO, IO HAa IOBEPXHIO Tija mopocJoi Joaunu (maca 60 kKr,
apict 160 cm), sxa gopisuioe 1,6 M2, aie cuma 160 000 H, 110 3ymMoBIeHa aTMO-
chepHUM THCKOM. SIK ’Ke OpraHidaM BUTPUMYE TaKi BeJMKi HaBaHTaKeHHS?
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Man. 192 Man. 193 Man. 194 Man. 195

227. Yomy mim uac migiiomy JiTaka Ha BeJMKY BUCOTY IMACAKUPU MOUYMHA-
IOTh BiguyBaTu 0inb y Byxax?

228. Ilroma moBepXHi IepIIoro CymyTHHKa 3emii gopiBaioBana 8820 cm2.
fAKoro Oyaa cuima TUCKY Ha iioro moBepxHio Ha BucoTi 300 KM, AKIIO THUCK IIO-
BiTpsa Tam mopiBuioe mpubsausuo 0,00006 ITa?

229. fxwuit TucK mokasye prTyTHHUN Oapomerp (mas. 192)? Bupasits mei
THUCK y MacKaIAX.

230. fAxuit mpuiax 3o0pakeHo Ha ManHKY 193? fAKy QisuuHy BeqruuyunHy
BiH BuMiproe? fka 1iHa momisKu fioro Imxaju?

231. Ha mamtonky 194 cxemaTnyHO 300pakeHO OyIOBY ITOPIITHEBOTO PiWH-
HOT'0 Hacoca 3 MOBiTpAHOI Kamepoo. OmuIiIiTs, AK IIpaIfoe 1meii Hacoc.

232. IligHiMaeThbCcsa UM OIIYCKAETHCA IOPIINEeHb PiAMHHOTO Hacoca, 300paske-
HOTO B po3pisi Ha MamioHKY 1957

233. Ik moTpiOHO KOpUCTyBATHCS IIiIIETKAMU IJIA HMepeNBaHHsS HeBeJNKOol
Kinbkocti pigmau? IloscHiTe aifo mux mimeTox.

Pisens b

234. BusHauTe TUCK PiIMHU Y ILIOIIIU-
Hi mepepisy A (mas. 196) i B meuTpi mepe-
pisy B. BusHauTre THUCK y IIeHTPi IIepepisy
C (maj. 197). Tuck Bupasith y macKaadx.
¥Yci nmpenmeTu Ha MaIIOHKY 300paskeHO B
OIHAKOBOMY MacIrTaoi.

235. BusHauTe THUCK PiIWMHU y ILJIOIIH-
Hi mepepisy A (mas. 198) i B meuTpi nepe-
pisy B. BusHauTre THUCK y IIeHTPi IIepepisy
C (mag. 199). Tuck Bupasith y macKaadx.
Yci mpeamMeTn Ha MAaJIIOHKY 300pasKeHO B A
OIHAKOBOMY MacIirraoi.

236. Ha mamiouky 200 3o6paskeHo QyT-
OobHMUA M’AY i3 ciporo rpaHiTy, AKWUR
0yJI0 BCTAHOBJIEHO Iiepen cTamgioHoM «JIloH-
0ac AperHa» (M. JloHembK).
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Man. 198 Man. 199 Man. 200

M’su GyJsio BCTaHOBJIEHO Ha UYAaIlly, 3 SKOI CTpyMeHAME O0ujIa BOAA, i BiH Mir
BinbHO pyxatucsa (obepraTucs).

ITosicuiTh, YoMy BOJa BiIbHO BTPUMYE TaKUil BaKKUU M au. Yomy rpaHiT-
HUHM M’sa4 MOKHA JerKo obepratu? fke ¢ismube ABHUILlE IPU IILOMY CIOCTEPi-
raeTbcsa’?

237. Yueunb, BiAmoBigaoum Ha ypolli, ckasaB: «ATMmochepHUii THUCK LOPiB-
HIOE THCKY CTOBIA PTYTi 3aBAOBXKKU (60 MM». IKMX IIOMMJIOK IIPUIYCTUBCS
yUeHb y CBOiii BigmoBimi?

238. JIns1 yoro B KPUITKaxX OiOHIB /IS MaCTUIbHUX MaTepiagiB poOJATH He
OIINH, a IBa OTBOPM: OOUH BEJIUKUI, a APYIUHA — MEHIIUHN — Ha IPOTUJIECKHOMY
6ori kpumku? ke mpusHAUEeHHS MaJIOTO OTBOPY IpU HamOBHeHHi 6imoHa i
IpYU BUJIWBAHHI 3 HHOTO MACTHJI?

239. Yomy CKJIAHKA, MIOMHUTA TEILJIOI0 BOJOI0 i MepeBepHyTa HA TMOKPUTUMH
TOJIieTUJIEHOBOIO CKATEPTUHOIO CTiJI, MIIJIbHO IPUJIATAE A0 Hel i TpoXu BTATYE
ii Bcepenuny?

240. Y meraseBiil Kpwuiiii, 1m0 3aKpHBa€ BePXHi oTBip maimBHOro 6akKa
aBTOMOOLIA, € MaJeHbKUN OTBip. AAKIIO 1eil OTBip BUMALKOBO 3aCMiTUTLCS, TO
majbHe He IIoTeue II0 HUKHIil TpyOii mo mBuryna. Yomy?

241. Yu giatTume 6apoMeTp-aHEPOif, AKIIO B CTiHII #oro mMeTasaeBoi rodpo-
BaHOI KOPOOOUKM 3’ ABUTHCA TpimuHa?

242. fIxka cuia aTMoC(epHOro THCKY [Oi€ Ha Tijo JIOAWHU, IJIOIA HOBEePXHi
AKoI mopiBHIOE mpubamsHEo 1,6 M2?

243. O6uncIiTh, 3 AKOI0 CUJIOI0 TUCHE MOBITPA HA MOJIOHIO BAIlllol pyKu. AT-
Moc(epHUil TUCK BUMIipaiiTe 6apoMeTpOM-aHepPOiIoM.

244. 3 AKOI0 CUJIOI0 THCHE aTMoc(epa Ha IIOBEPXHIO CTOPiHKM 30IIINTAa, PO3-
mipu axoro 16 x 20 cm, npu armochepaomy Trcky 100 000 ITa?

245. Y kiumi nepmroi mososunu XVII cr. y @iopewntrii — 6araTromy Ha Toii uac
ToproBomy MicTi Itamii — 30ymyBasu BCMOKTYBaJbHI HAcOCH, II[00 IIigHiMaTH
BOJAY Ha BeJINKY BHCOTY, ajie Boja migHiMaiaacsa TiibKku Ha BucoTy 10 10 m. HYomy?

246. Sxwii Hacoc BUKOPUCTOBYIOTH y TiApaBIiuHMX IIpecax: BCMOKTY-
BaJbLHUN UM HaTrHiTaJIbHUIA?

247. Yomy pigmHa, SKy KauaioTh BCMOKTYBAJbHUM HACOCOM, Teue IIepepuB-
YacTuUM cTpymenem?
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Man. 201 Man. 202

248. PosrasaabTe OyIOBY Ta [if0 MOKEKHOTO Hacoca, 300paskeHoTo Ha Ma-
aoHKY 201. CKinbku TyT HacociB? fAKi BoHM: BCMOKTYBaJbHI UM HArHiTaIb-
Hi? fIKe mpu3HaUeHHA MOBITPA, 3aKpuUTOro B Kamepi? Yu mokHa OyJo 0 Ku-
IaTh CTPyMiHb BOAMW IIMM HACOCOM Ha 3HAYHY BifcTaHb 0e3 MOBITPAHOI «IIO-
OYIIKU» ?

249. Axuii THUCK CTBOPIOE IIOPIIEHb HATHITAJBHOIO HACOCA, IO IIOJAE BOLY
Ha BucoTy 15 M? ATmochepHUil TUCK HOPMAaJIbHUI.

250. Axum i3 nBOX Hacocis (mas. 202) mosxHA migHATH Boay Ha Bucoty 30 m?

251. Yomy rymoBi TpyOKH, 1110 3’€THYIOTh IIOBITPSHI HacoCu 3 MOCYINHAMH,
3 AKUX BUKAYYIOTHh MOBIiTPA, MAIOTh TOBCTi CTiHKU?

§ 38. BULUTOBXYBAJIbHA CUJIA. 3AKOH APXIME[A

Cnoc'repeme}mﬂ. YoMy BasKKO 3aHYPUTH M’AY Y BOAY i 4YOMYy, AK TiJIbKU MU
#oro BigmycTumo, BiH BucTpubye 3 Bogu? Yomy B MOpi Jieriie mjaaBaTu, HiK B
o3epi? Yomy y BoAi MU MOXKEMO IMiTHATU KaMiHb, a B IOBiTpi — Hi?
Hocuig 1. Iligicumo no npy:xkuaM Tijno (Man. 203).
* Y 3B’A3Ky 3 THM, IO Ha TiJO Oi€ cHJa TIXKIHHSA
F,,..> TPYKHHA po3TAarHerbes. Timo mepebyBaTume
B piBHOBAB3i, TOMY II10 CUJIa TAKIHHS I cUIa IPYIK-
HOCTi an’ 110 AiloTh Ha TijOo, OJHAKOBL 3a 3HAaUeH-
HSM, ajie MPOTUJIEKHI 3a HATPAMOM. 3aHYPUMO I1e
Tijo y Boxy. BumoB:KeHHS IPYKUHU 3MEHIITUTHCS.
Maca Tina He sMiHIOBasIacs, BiATak cuja TAMXKIHHA,
110 faie Ha Tijo, Tako:K He sMminmiaaca. OTike, 3MeH-
MIUJacsa CUjaa MPYyKHOCTI.
3Bicu MOKHa 3POOUTH BHCHOBOK, IO 3 OOKY
BOJU HA TiJIO Oie cuJja, IKa HOoro BUIIITOBXYE 3 BOAU.
110 cuny Ha3WBAIOTh BUIITOBXYBAJBHOK) CHJIOKO.
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]_II/IM caMMM MOJMHa IIOACHHUTH, YOMY MU

IiJg BOJOIO MOXKEMO JIeTKO IIiJHATH KaMiHb, o
SAKUN 3 BEJIMKUM 3YCUJLJIAM YTPUMYEMO B IIO-

BiTpi. SIKIMO 3aHypuTH M’AY IIiJT BOAY, TO BiH

BUCTPUOHE 3 BOIH.

Tasu Gararo B womy momiOui mo pimma. Ha it
TiJla, PO3MillleHi B rasax, TAKOK i€ BUIITOBXY- Aamsiniii
BanbHa cuia. Came min miero 1iel cuy moBiTps-
Hi KyJi, MeTeOpOJIOTiUHi 30HAM, OUTAYL KYJIb-
KU, HAIIOBHEHi BOJHEM, IIiJHiMAalOTbCSI Bropy.

A 8i0 w020 3anexumsv UULMOBXYEALLHA
cuna?

Hocaig 2. [IBa Tima pisHoro 00’emy, aje
OJHAKOBOI MacH 3aHYPUMO IIOBHICTIO B OfHY U Boda
Ty camy piguny (Bomay). Mu 6aummo, 1o TijIo
0iabITIOTO0 06’€MYy BUINITOBXYETHCA 3 PiAMHU
(Bogu) 3 Gisbinoio cuioio (maa. 204). Man. 204

Boda

HampukJan Bony i rac (maa. 205). Mar. 205

ITopymienns piBHOBaru B 1iboMy pasi cBif-
YUTH IPO Te, IO Y BOJL Ha Tijo Aie OijnbIlla BHINTOBXYBAJbHA CHJIA, I[€ MOXK-
Ha TOB’sA3aTH 3 THM, IO T'YCTHUHA BOAM 6iJbIlla, HidK I'ycTHWHA racy.

00’emy 3aHypeHOro B piguny tijga. Il{o 6ixs-
M 00’€M Tijia, TO GibIIIa BUIITOBXYBAJb-
Ha CHJIa JIi€ Ha HHOTO.

Hocaix 3. 3anmypumo IOBHiCTIO ABa Tija
OIHAKOBOTO 00’eMy I Macu B pisHi piamuwm,

BuinToBxyBaJdpHa CHJIAa 3aJeKUTh Bim ﬁ

BumroBxyBajibHa CHJIA 3aJ€KHTh Bill I'yCTHUHU PiIuMHHU, Yy AKY 3aHypeHe
Tismo. Illo 6inbmra rycTuHa piguHM, TO GiIblIa BUIITOBXYBAJbHA CHJIA Ji€ HA
3aHypeHe B Hel TiJjo.

VzaraibHIOIOUHN Pe3yJIbTaTH CIOCTePeKeHb i MocJimiB, MoKHA 3POOUTH Ta-
KU BUCHOBOK.

Ha Ttimo, 3anypeHne B pimuny (ras), Ai€ BHIITOBXyBaJibHA CUJa, AKA JOPiB-
HIO€ Ba3i piguaM (ra3y), BUTHCHYTOI IIUM TijJIOM.

ITe TBepm:xeHHs HasBaJIu 3aKOHOM ApximMema, Ha YeCTb HABHBOTPEI[LKOTO
BUEHOT0, SKUI HOro BiIKPUB, 3a JIereHI0I0, MIYKAIOUN ILJIAXU PO3B’A3yBaHHSA
OPaKTUYHOL 3ajadi: BiH MaB BUBHAUUTHU, YU MICTATHLCSA B 30JIOTiil KOPOHI Itapsa
Tiepona momimiku cpidsa. Cuiy, 1o BHUINTOBXYE TiJIo 3 pigmHmM abo rasy, Ha-
3WBAIOTH IIle apXiMea0BOI0 CHUJIOIO.

Ha ocuoBi 3akony Apximena MoKHA ogpasdy 3amnucaTu GopMyJay IS O0UMCIeH-
HsS BUINTOBXYBaJILHOI CUJIU, ajie, IMO0 Kpallle 3pO3yMiTH, YHACIiZOK YOT'0 BOHA
BUHUKA€E, BUKOHAEMO IPOCTi po3dpaxyHKU. [JId IIHOr0 pO3IJIAHEMO Tijio y dopmi

145



PO3JIJI 3

IPSAMOKYTHOTO OpycKa, 3aHYPEeHOTO B PiIWMHY TaK, IO
1oro BepxHA i HUKHS I'PaHi pO3TAIIOBaHi IIapaJieIbHO
moBepxHi pigumau (Maa. 206). [loguBumocs, AKuM Oyne
pesyJabTaT Aii CHMJI TUCKY Ha IIOBEPXHIO IIHOTO TiJia.
BigmoBigmo 1o 3akony Ilackajisa ropu3oHTAIbHI CHINT
F, i F,, mo fioTh Ha IPOTUJIEXKHI OiuHi rpani Opycka,
TIOTIAPHO PiBHI 3a 3HAUEHHAM i IIPOTUJIEKHO HAITPAMJIE-
Hi. BoHH He BUINTOBXYIOTH OPYCOK Yropy, a TiJIbKH
\ CTUCKAIOTh #oro 3 6okiB. Posrisamemo cuim rimpocra-
TUYHOI'O THUCKY HA BEPXHIO i HIMKHIO I'paHi Opycka.
Hexaii BepxHsA T'paHb ILIOINEIO S pO3TAIllOBaHA Ha
rimbuHi by, ToAi cuna TucKy F; Ha Hei TOpiBHIOBaTHMe:

Man. 206 F, = gpphIS,
Ae p, — TyCTUHA piguHM.

Hwxua rpasp Opycka Ijolleo S posTamioBaHa Ha Oinpmiifi rumbuHi h,,
TOMY cHJa TUCKY F, Ha Hel OyJe Takox OiibInoio 3a F:

Fy = gp,h,S.
O6uzsi cunmu Tucky F, i F, 0iloTs y310BK BepTUKAaNi, IX piBHOAilHA i Oyne

cunorno Apximena F,, AKa HanpaMJIeHa Bropy B 0ik Oinbmioi cuim F,, a ii 3Ha-
4YeHHA JOpPiBHIOBaTMME pisHUNi cua F,i Fi:

Fy=F,~ F, =gp,h,S—gp,hS=gp,S(hy— hy).

Ockineku pisaung h, — h, € Bucoromo 0pycka, To 100yTox S(h, — h,) KopiB-
HIo€ 00’emy Tina V, i MM ocTaTouHO oJep:KyeMO (popmysy, AKa € MaTeMaTHy-
HUM BUPa3oM 3aKOHY Apximena:

F,=gp,V,

HificHO, OCKiJIbKM pifiHa He CTUCKAETHCS, TO 00’€M BUTUCHYTOI TiJIOM pinu-
HU IOPiBHIOE 00’€My IILOTO Tija i JOOYTOK p,V, AOpiBHIOE Maci piguHM m, B
00’emi Tina V_. ¥ cBoio uepry, 1oOyTOK gm, € Barowo miei piguaM.

3 HaBeJIeHOTO PO3PAXYHKY HAOUHO BUIHO, II[0 BUINTOBXYBaJbHAa (apximeno-

Ba) cuja BUHUKAE BHACJIJOK TOTO, II[0 3HAUYEHHS TiPOCTATHUYHOTO THUCKY Ha
pisHuX rInOuMHaX HEOTHAKOBi i1 30iJBIITYIOTHCA 3 TJIMOUHOIO.

Man. 207 Man. 208
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ApximenoBy cuiy MOKHA BU3HAUUTH €KCIIEPUMEHTAJIbHO.

Hocaig 4. ITigBicumo Tino mo muHamomerpa (mas. 207). Ha Tinmo mie cuia
Tsokinaa madioxke 10 H. Samypumo Tinmo B pimmmy (maa. 208). MumamomeTp
nokasye 6 H. BusHaummo pisHmMI0 mokasiB guHamMomeTrpa. BoHa mopiBHIOE
4 H. Ot:ke, Ha Tijgo Aie cuaa Apximena, ssika gopisuioe 4 H.

ITe nmikaBo 3HATH

OpHoro pasy B imnepatopa Llao-Llao, skun npasue y Kutai noHag 2000 pokis
TOMY, BUHUKMNA AyMKa 3BaXXUTU CNoHa. Xo4 SK METYLUUIINCA CAHOBHUKM, HIXTO 3 HUX
He Mir HiYoro npuaymaTwu, agxe Hige He Byro Takux riraHTCbKMX TepesiB, Wob Ha HMX
MOXHa Oyno 3BaxuTn crnoHa. Konu BCi CaHOBHUMKM BM3Hanu cBoko Ge3nopagHicTb,
NPUIALLOB YONOBIK Ha iM’A Yao YyH i ckasas, Lo BiH MOXe 3BaXuTu crioHa. BiH nonpo-
cuB: «HakaxiTb 3aBeCTV CnoHa y BenukMn YOBEH, NICNSA YOro nosHayrte piBeHb 3a-
HYpEHHs1 YoBHa Yy BOAy, NOTIM BMBEAiTb CIOHA, @ YOBEH 3aBaHTaXTe KaMiHHAM Tak,
o6 BiH 3aHYpMBCA A0 BaLLOi NO3HAYkW. Bara kamiHHs JOpiBHIOBATMME Basi CIIoOHay.
TanaHoBUTMIN CaMOPOAOK, SKMM Ha Barato pokiB BunepeavB Benukoro Apximeaa,
OTPMMaB 3a CBOK NPOMO3MLi0 «LLeapy» BUHAropoay — NPUXMITbHUIA KMBOK iMnepaTto-

pa Llao-Llao.

3AMNMUTAHHA 4O BUBYEHOIO

_:"+ *a87 1. Aki BigOMI BaM i3 XXMTTH ABULLA BKA3YHOTb Ha iCHYBaHHS BULLTOBXYBAaIbHOT CUN?
"'““J 2. Lo € NnpyYnMHOI BUHUKHEHHS BULLTOBXYBANbHOI CUIN?

3. Big yoro 3anexuTb BULITOBXYBanbHa cuna?

4. Ak moxHa BumipsaTn cuny Apximega?

5. Yn B6yge piatm cuna Apximeaa Ha Tino, sike WinbHo npunsirae 4o AHa?

§ 39. YMOBM NNABAHHA TIN

BI/I BJKe 3HAETe, IO Ha 3aHYPeHe B PiAWHY TijJIOo AiIOTh ABi CUJIM: cuUja TAMKiH-
Ha F = gm, HanpAM/IeHa BePTUKAJbHO BHU3, 1 apXimenosa cuna F, = gppV

T2

HaIpAMJIeHa BePTUKAJIBLHO Bropy.

ITig miero mmx cua Tijio pyxaTuMeTbcsi B OiK
Oisbol cusu. IIpu mboMy MOMKIMBI TaKi BUTIaIKM:

1. Axmo cuna TAXKIHHA MeHIIA Big apximeno-
Boi cumm (F . < F,), To Tino cniuBatume (Mas.
209, a). Ha moBepxHi BOHO Oyje IIIaBaTu, YacCTKO-
BO B3aHYPUBIINCA Ha IVIMOMHY, SKOI JOCTATHBLO
IJid BUHUKHEHHSA apXxiMeaoBoi cujiu, IO BPiBHO-
BaJKye Bary Tija.

2. fximo cuiia TSXKIHHA DOpiBHIOE apXiMemoBiit
cuui (F . = F,), To Tino Oyjae B piBHOBa3i B Oy/b-
AKomy Mmicii piguam (man. 209, 06).

3. Ao cuna TAKiHHA OiJbIA 3a apXiMemoBY
cuny (F . > F,), To Timo morore (maux. 209, 6).

PoarnsgmayTi ymMoBM miaBaHHA Tij KOYKHOTO
pasy BUBHAYAIOTHCA CIIiBBiIHOINIEHHAM MiK TycC-
THHAMU PiAMHU ¥ 3aHYPEHOTO Tija.
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1. gm0 ryctmHa CyIiJibHOTO TijNa
MeHIIIa, Hi rycTuHa piguaum (p, < pp), TO
Tijo Oyze mIaBaTU Ha IMTOBEPXHi, YACTKOBO
3aHYPUBIIUCH V BOLY.

2. fIkmio rycTmHA CYIiJIBHOTO Tija
IOPiBHIOE TYCTHHI piguHMI (pT = pp), TO
crocTepiraTuMeTbcd CTaH Oaimgyskoi (im-
nudepeHTHOI) piBHOBArH, KOJIU TiJI0O MOXKe
3aBUCHYTHU Ha OyAb-AKil raubuHi (y Bomo-
WMax Iie CTAaHOBUTH He0e3IeKy AJA CyIHO-
IIJIaBCTBA Uepes MOKJIMBE 3iTKHEHHA).

3. Armo rycTmHa CYIiJIBHOTO TijNa
OinpIna, HiX rycTuHa pigusum (p, > pp), TO TiJIO TOHYTHME.

IlinBogHMUIT YOBEH, ONYCTUBIINNCL HA MYJHCTE THO, iHOII Jeob-Jedb MOKe
BimipBaTucsa Bim Hboro. Take MPUCMOKTYBaHHA YOBHA OO OHA BUHUKAE TOMi,
KOJIM YOBE€H IPUTUCKYETHLCA M0 I'PYHTY TaK, IO MiK HUM i I'PYHTOM HeMae
Bogu. OTike, Boga He THMCHE Ha HMOr0 HUMKHIO YaCTUHY, TOOTO He BHUHUKAE
BUIIITOBXYBAJbHOI CUJIH.

A BUKOHAaHHS HTiABOAHUX POOIT BUKOPHUCTOBYIOTH BOAOJA3HI KOCTIOMU
(man. 210). Bouu maioTh macy g0 i Oiapime 50 Kr, Tomy If0o iX IIigomiBu
pPoOJATEL CBUHIIEBUMIU, 11100 30iJIBIMIUTU Bary BOJoJa3a i HamgaTu oMy OiJbImoi
cTifikocTi mig wac po6oTu y BOi.

AKx ace moixce 6000sa3 nepecysamucs 8 MAKOMY BANHKOMY Kocmiomi?
3aBAsgKU 3HAYHOMY 00’€My KOCTIOMa BUINTOBXYBaJbHA CHUJa BOAU 3PiBHOBA-
JKy€ MaiKe BCIO IIOro Bary, TOMY BOJZOJIa3 Ma€ MOKJIMUBICTh BiJIbHO IIepecyBa-
TucA y Boxi. Kopucryounch akBaJIlaHTOM, AKWUN BUHAWIIOB BiJOMUU OCJif-
HUK MOPChKUX TIubuH paHnys3bKkuil yuenuii sKax-Is Kycro, moguna mMmoxxe
IOBTO TIiepebyBaTH y BOAI U BiJbHO
nimaBatu (Mmana. 211).

Hina pocaim:keHHsA MOpPiB 1 OKeaHiB
HA BEJWKUX TINOMHAX BUKOPUCTOBYIOTH
barucpepu # Oaruckadu. DBaruchepa
(3 rper. bamuc — rIuOOKUH i cghepa) — 1e
IysKe MiITHa cTajeBa KyJid 3 1JoMiHATO-
pamu (BiKHamMm) 3 TOBCTOTO CKJa. Yce-
penuHi KyJai mepeOyBalOTh OCIiTHUKMH,
AKL migTpumMyroTs 3B’A30K 3 Kopabiem.
Baruchepy omnyckaiorh Ha cTajeBOMY
Tpoci (mas. 210).

Baruckad (3 rperm. 6amuc — rinbOKUiA;
ckagoc — cyaHO) BimpisuaeTbca Big Oa-
Tuchepu THUM, IO BiH He yTPUMYETHCA Ha
TpOCi, Mae BJaCHUN OABUTYH i MOKe BiJb-
HO IlepeMiIaTucA Ha BeJIUKUX TINOMHAX
(mo 11 kM) y Oyab-IKUX HaIpaIMax
(mau. 210, 212).

: Tino, AKe Mae MeHITY TYCTUHY, Hi)K Je-
Man. 210 AKI piguHMN, IO-pisHOMY 3aryinbJII0ETHCS B

Kak-18 Kycto

T'nubuna
L5 m
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Man. 211 Man. 212

Hux. Ile ABUINle BUKOPUCTOBYIOTH y apeomMeTpax (3 rpell. apaioc — pimgkumit i
Mempeo — MipA0) — IpWJIajax Ijid BUMiPIOBAHHA I'YCTUHU PiIMHY 3a TJIUOMHOIO
ix 3aHypeHHA. Byab-aKUii apeoMeTp € CKJIAHUM IOIJIABKOM Y BUTJIAAL TPYOKU
3 momiKaMu i TarapeMm yHusy (Man. 213, a). Bin samypioeTbca B piguHy TUM
rmbie, YUM MeHIIa T'yCTHMHA DPigwHW. Y HUKHIN yacTHHI apeoMeTpa MO’Ke
0yTu TepMOMETpP [AJIA BUMipIOBaHHS TeMIIepaTypPH AOCJiIKyBaHOI pigmHM.

ApeomeTpu MaioTh I1e I iHITYy Ha3By, iX Ha3WBalOTh AeHCUMeTpamu (3 JarT.
Odencyc — rycTuii i mempeo — mMipsaw). [leHcuMeTpaMu MOKHA BUMIPATH I'yCTH-
Hu piguH Bix 0,7 mo 2,0 r/cm3.

Ha mamtonky 213, 6 moKkasaHo JeHCUMETPU PiBHUX BUIIB:

1 — meHcuUMeTp IJisI BUMipIOBAHHS I'YCTUHU PiAWH, AKi MalOTL I'YCTUHY MEH-
my, Hix Boma. Mesxi Bumiprosannusa: 800—1000 kr/m?3;

2 — JmeHCUMeTpP AJs BUMipIOBaHHSA T'YCTUHU PiAUH, AKi MAOTh OiJbIly Tyc-
THHY, Hi Boga. Mexi BumiproBarrsa: 1000-1200 kr/m3;
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TD — TpomiuHa Temya Boja;
D — renna Bogma;
T — TpomiuHa cosoHaA BOjAa;
E — nmitHa comoHa Boma;
H - sumoBa xosoxHa Boja;
HAN - sumosa IliBHiuHa ATIaHTHKA

Man. 214

3 — gmeHCHUMeETp [Jis BAMIPIOBAHHS T'YCTHHU PifWH, SKi MaOTL T'YCTUHY
Oinpiry, mix Boga. Mexxi BumiproBamua: 1000-2000 xr/m3;
4 — cunupromeTp. Me:ki BumipioBauuasa: 0-95 %;

1
5 — maktomerp. Mae mosmauku: «Hmcre MOJIOKO», «Z BOAM Y, «g BOIU Y,
«— BOOU».
2

Tino, AKe mJyaBae, CBOEI IIiTBOJHOI0 YaCTUHOIO BUTHUCKYE BoAay. Bara iriei
BOIM MOPIBHIOE CUJIi TSKiHHSA, M0 aie Ha Tijmo. Ile cupaBennuBo i A OYIb-
AKOro cymHa. Bara Bomu, SKy BUTHCKYE ITiBOJHA YaCTHWHA CyIHA, HOPiBHIOE
CUJIi TSAKIHHSA, ITIO i€ Ha CYIHO 3 BaHTaXKeM.

Vci cynHa 3aHYPIOIOTBCA y BOAY HA MEBHY IVIMOWHY, AKY HA3WBAIOTH OCATKOIO.
Haii6inein gomycTuMy ocagky MO3HAUAIOTL HAa KOPIIYCi CyaHA UepBOHOIO JIiHi€ro,
AKYy Ha3WBaIOTh BaTepJiiHiclo (3 rosunamn. eamep — Boxa). Kpim Barepuimii, Ha
cyaHax poOJIATH iHIII ITO3HAUKY, AKi BU3HAUAIOTHL PiBEHb 3aHYPEHHS CyAHA B pPis-
HIUX MOPAX i OKeaHax Ta 3aJIesKHO Bif mopu poky (mas. 214). Ile mos’si3aHo 3 TUM,
110 TYCTWHA BOAMW B PisHMX Micigax CBITOBOrO oKeaHy pisHa, OKpiM TOro, BOHA
3aJIeXKUTH II1e ¥ Bijg TeMmieparypu Boau (YJIiTKY T'yCTHHA MEHINA, HidK Y3UMKY).

KoxxHe cynHO Mae CBOIO BOJAOTOHHAMKHICTH, 00 TOHHAKHICTh. BomoTOHHAMK-
HiCTBH CyfHa — IIe Bara BUTHUCHYTOI CyJJTHOM BOJM, IKa JOPiBHIOE CUJIi TAKiHHA,
10 i€ Ha CYAHO 3 BaHTa)XeM, IPU HOT0 3aHYPEeHHi y BOAY.

Haii6inpmri cygHa BUKOPUCTOBYIOTH IJIsS IepeBe3eHHsa Ha()TH, IX HasMBalOTh
tTamkepamu. BogoronHa)kHicTh Takux cyneH carae 5 000 000 000 H.

ITomax 200 pokis BigmiisioTh Hac Bix
IepIInX IMOBITPAHUX IIOJBOTIB JIIOAWHU.
5 TpaBHa 1783 p. BigOysacsa mepiia mIpu-
JIIOMHA IEeMOHCTpPAIlid IOJbOTY 000JIOHKH,
HAIIOBHEHOI rapAYmM mnoBiTpsam. 21 jwuc-
TOIaZa TOr0 CaMOTO POKY (paHITy3bKi
puHaxiguuku Opatu ¢Kozed i Ernenn
Mowuroapd’e 3mificHMIN MIEePIINI IIOJIT
moBiTpomiasiiBe (man. 215). A uepes
10 muiB ppaunysskuit pisuk Kar [Mlapas
IOMAaHAPYBaB y IIOBITPSIHOMY OKeaHi Ha
aepocTaTi BJIACHOI KOHCTPYKITii, 000JIOH-
Ka sKoro Oyja HamoBHeHa BojgHeM. lleit
aepocTaT CTaB IPOOOPAZOM AUPUIKAODIIB.

Hnsa pocoigsKeHHSA BEpXHiX IIapiB ar-
Moc(epy Ha METEeOPOJOTIYHUX CTAHIIAX
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-
Man. 216 Man. 217

3aIllyCKAaIoTh HeBeJINKi, fiamerpom 1-2 M, moBiTpsaHi KyJi-souau (mas. 216).
Boum migmimatorbca ma Bucory mo 35—40 km. o HuX migBinryroThs mpu-
Janu, AKi TOCUJIaIOTh IO PaJio CUTHAJIYW HPO BUCOTY IOJIBLOTY, TUCK, TEM-
nepaTypy HOBiTps. 3a HAIPAMOM i IIBUAKICTIO IOJBOTY KYJi MOMKHA BU3-
HaYaTH HAOPAM i cuiry BiTpy Ha pisHmx BHcoTax. Bimomocti, ki oTpumy-
IOTh 3 TAKUX 30HIB, My:Ke BaKJUBi IJIA IPOTHO3YBAHHS IIOTOJN.

Ha mamrouky 217 300pakeHO KepoBaHUN JiTalbHUI amapar, JIeTIIIHHi
Big moBiTpsa, — mupuikabab. I[boMy amapaTy HaZalOTh PyXy I'BUHTHU, AKi
00epTaThCcA ABUTYHAMU. BeIUKUM HEIOJIKOM amapaTiB TaKOr0 TUIY €
Te, I0 iX 000JJOHKA HAIIOBHIOETHCA BOTHEM, a Ilei ra3 BOrHeHe0e3IIeuH .

IToBiTpsaui Kyxai, crpaTocraTu, AUpPMKA0Ii, 30HAU HTiAHIMAIOTHCA BroO-
Py 3a PaxyHOK TOT0, IT[0 BOHW HAIIOBHEHi ra3daMu, sIKi Jierimi Bij moBiTp4,
i Ha HUX Jie BUIITOBXYBaJbHA CHUJA.

Ile nmikaBo 3HATH

Y yepsHi 1893 p. kaHaacbkuin naponnas «[lopuis» pobus penc 3 nopty CeHT-
[xoH (HetodayHanenn) y Heto-BpaHcyik. Mos3 cyaHo nponnueany BenuyesHi nbo-
[O0Bi ropu — aricbepru. Macaxunpu 3axoTinm KpaLle po3guBuTUCs ancbepr 1 ymoBunn
KanitTaHa HabnuanTucsa Ao ogHoro 3 Hux. «[lopuisy 3acTtonopuna MawwunHy 3a 70 m
Big anicbepra. [JoBXnHa nnaBy4oi ropu gopiBHoBana maxe 250 M, a sucota — 60 m.
HecnopgisaHo nbogoBe rpomMagas, Lo iCKpUnocs Ha COHL, LUBMAKO BigiNLWO Big na-
ponnasa, i BOgHo4Yac KOpryc CcyAHa 3asHaB Pi3KOro MoLiToBXy. 34MBOBaHI MaTpocK
M nacaxupu nobaynnu, Lo naponsaB NeXUTb Ha BENMYESHIN KPUXKUHI i 3 KOXHOM
CeKyHAOo NiAHIMaeTbCa Aefani BuLLLe Hag NOBEPXHE BOAM.

CrtaBca HenmoBipHuin Bunagok! Bigomo, wo 4ac Big 4acy ancbeprn nepe-
BepTaTbeA. [Naponnae 6yB MiAXoNmeHWI LWiNMHOW B NiABOAHIN YacTuHI ancbepra
i 3anuwaBcs Ha BEPLUMHI NIbOLOBOI rOpU BNPOOOBX KiNbKOX XBUIMH. NoTim ancbepr
XWUTHYBCS | 3HOBY 3aliHSAB NonepeaHe NONOXEHHS, a CyaHO 6narononyyHo onvHUNocs
y BoAi. A BTiM, He 30BCiM GnarornonyyHo: y Woro obwmBui yTBOpUNacs TpiluMHa
i «[Mopuis» neaBe gictanacs HANGNMXYOro NOpTY.
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3ANMUTAHHA 0O BUBYEHOIO

7 1. Chopmynionte ymoBM NnaBaHHSA Tin.

2. Y AkoMy BUMaAKy Tifno nnaeae, YacTKOBO BMCTYNak4u Hag NOBEPXHED PiaAnHN?
3. Y ki 3 pigMH nnaeBaTume nia: y raci, BoAi um cnmpTi?

4. [Ins 4oro BUKOPUCTOBYIOTb AEHCMMETPU (apeomeTpun)?

5. Yomy ToHe kopabenb, sk oTpuMaB NPoOoiHy?

6. LLlo Take ocagka? BatepniHia? BogoTOHHaXHICTb cygHa?

7. XTO BnepLue 34iiCHUB NOMIT Ha NOBITPSAHIN Kyni?

8. HasgiTb NoBIiTpAHI NnitanbHi anapaTu.

NNabopaTopHa po6oTa Ne 10

3’scyBaHHA YMOB ILJIABAHHSA Tijia

Mera po6oTu: 3’scyBaTu yMOBH, 3a SIKHX TiJIO IJIaBa€ i 3a SKUX TOHE.

IIpumagu i marepiamu: Tepesu, Habip BayKKiB, BUMipIOBAJbHUN ITUJIIHAD
abo MeH3ypKa, Ipobipka, KOPOK, APOTAHMHI radyoK, CyXWUH IIiCOK, mamepoBi
CepPBeTKHU.

Xig poboTu

1. Hacumre B mpo0OipKy CTiIbKU IiCKY, 11100 BOHA, 3aKPUTa KOPKOM, ILJIaBa-
Ja B MEH3YPI[i 3 BOJOI0 y BEePTUKAJIBHOMY TOJIOXKEHHI II yacTtmHa i1 OyJsa Hanx
IIOBEPXHEIO BOJU.

2. BusHauTe BUINTOBXYBaJbHY CHJY, IO Ai€ Ha mpoOipKy. Ila cuia mopis-
HIOE Basi Boau, BUTicHeHOI mpoOipkoro. 106 obumcauTuy 1m0 Bary, Tpeba cio-
YaTKy BU3HAUUTH 00’eM BUTicHeHOi Boau. [Jid IIbOTO IIO3HaAUTe PiBHI BOAU B
MeH3YPIli [0 i micis 3aHypeHHA IPoOipKu y Boay. 3HAOUW 00’€M Ta I'YCTUHY
BUTiCHeHOI BOAM, 00UMCIiTE cuy 3a opmyon F = pgV.

3. BuiimiThk po6ipKy 3 Bou, IPOTPITH il mamepoBo0 cepBeTKoi0. BuzHauTe
Ha Tepe3ax Macy IIPo0ipKU 3 TOUHICTIO 0 1 I Ta OOUHUCIITh CUIY TAMKiHHSA, IKa
nie Ha Hei, 3a popmyiowo F, = P = mg.

4. Hacunre B mpobipKy Ille TPOXM ITiCKy. 3HOBY BU3HAUTE BUIIITOBXYBAJbHY
cuy ¥ cuny Tsa:kiHHsg. IloBTOpOiTe MOCUIAHHSA JOTH, JOKHU 3aKPUTA KOPKOM
mpobipKa He TOTOHE.

5. PesynbraTu BUMipOBaHb i 00UMC/IEHb 3AMUIIITE ¥ TAOJIUIIO.

Ne BuwroBxyBanbHa cuna, Bara npo6ipku [MoBoMXeHHS NPobipkX y BOAI
nocnigy | sika gie Ha npo6ipky, F,, H 3 nickom P, H (nnaBae npobipka Yn TOHE)

1

2

3

6. 3pobiTh BUCHOBKM IIPO YMOBU IJIABAHHS TiJ y PiguHi.
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) [J1d TOMMTINBUX

1. BusHaure, sSKa BUIITOBXYBaJbHA CHJA Ji€ Ha JepeB’ AHUI OPYCOK, IO
BiJIbHO IJIaBa€e Ha IOBepxHi Bomu. IlopiBHANTE ITI0 CUJIy 3 Baroio
OpycKa.

2. flka BUIITOBXYyBaJIbHA CUJa AisiTUMe Ha JIepeB’ AHUMA OPYCOK, AKIIO
Horo moBHicTIO 3aHypuTH y BoAy? I1lo MoKHA cKasaTu MPO T'yCTUHY
JIepeBUHM, 3 AKOI BUTOTOBJIEHO OPYCOK, i TyCTHUHY BOAM?

3. 3poliTh miApaxyHKU, BaHTaK SKOI Macu MOKe BUTPUMAaTU OPYyCOK,
3aJIMINIAIOYNCHh HA TTOBEPXHi BOAU.

3AOAMI TA BINPABU

Po3B’a3yemo pazom

1. Kynarouncs y piduii 3 MyJJKMM JHOM, MOXKHA IIOMITHUTH, 1[0 HOTU OijabIile
TPYBHYTh Y MYJ Ha MIiJTKMX MicIfgX, HisK Ha raubokux. [losgcHiTs, yoMmy.
Bionosidv: ToMy 110 HA IINOOKUX MiCIIAX i€ OibIlIa BUIIITOBXYBAJIbHA CHJIA.

2. BusHauTe, AKa apxiMe[oBa cuja fie Ha Tigo o6’eMoM 5 M3, 3aHypeHe IIO-
BHicTIO yV BOOy?

Hauo: PosB’sszanH4d
V. =5wm3 3a ¢dopmymnowo F, = gppVT BU3HAYAEMO apXiMemoBY
g =10 H/xr CUJy:

_ 3
Py 1000 kr/m F, = 1OE-1OOOR—§~5M=5O 000 H.
F, -2 . "

Bionosiov: F, = 50 xH.

3. Uu moTpibHO BpaxoBYBATH 3aBAaHTAKEHICTL CyAHAa IIiJ Yac HOro mepemi-
IIeHHA 3 MOPA B piuky? JloBaHTa’KyBaTH YU PO3BAaHTAKyBaTHU IOTPiOHO CYyIHO,
11100 BOHO OyJI0 3aHypeHe II0 BaTepJIiHiio?

Bionosiov: mig uac mepeMiIleHHsa cyAHa 3 MOPA B PiUKy MOTPiOHO BpPaxoBY-
BaTU 3aBaHTaKEHiCTh CyaHA, TOMY IO T'yCTHHA BOAUW 3MeHIIyeThbcsa. CymHO
OTPiOHO PO3BAHTAKYBATH.

4. Ak sMiHUTBCS pPiBeHb BOAM B MHOCYAWHi, V AKif miaBae uyalika, sSKIIO,
3aUepPIHYBIIN HEIO BOAY i3 IIi€l K IMOCYIMHU, MOTOHMUTH YAIIKY?

Bionosiov: maaBaoum, Yalika BUTICHsSE 3HAYHO OiJIBIITY Macy BOAM, HidK ITO-
TOHYBINMU. Boja, AKa 3allOBHUJIA IPUW 3aHYPEeHHI YaIllKy, 3aJUMIajacd B I[il
camili mocynauHi. PiBeHb BOIU 3HUBUTHCA.

PiBens A

252. Yomy mo KaM’ AHHCTOMY OHY PiuKH He Tak 0oJisgsue XOOUTU OOCHMU
HOramMu, sIK II0 KaM’ sSIHHCTOMY Oepery?

253. [IBa XJIOMYMKU JIETKO HiAHAJHW TiJ BOJOI0 B 03epi KaMiHb, migHECaU
Wioro mo moBepxHi Boxm It BuHecau Ha Oeper. Ha Gepesi kamiHb BuUSBUBCA
HabaraTo BasKumuM, Hixx 1mig Bomoro. Homy?
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Man. 218 Man. 219

254. JIns 4oro BOAOJA3W HAMIBalOTh YEPEBUKU i3 CBUHIIEBUMMU ITiJIOIIIBAMU,
a iHofi 11e ¥ Ha TPyaU I COUHY YilJISIOTh BayKKi CBUHIIEB macTuHKY (Maj. 218)?

255. Bigomo, 110, Habupaouu 3 piuku abo o3epa BOAY, BiApo JIeTKO IIimHi-
MaTHu IOTHU, JOKU BOHO IlepedyBa€ y BOi, i BasKue — y Mipy BUTATYBaHHS HOTO
3 Boau. IloscHITE 11e aBuUIIe.

256. Yu omHAKOBUM € HATAT SAKipHOTrO JaHIIOTa KopadJjs, KoJau SAKip BU-
CUTh y MOBiTpPi a00 Koyiu mepedyBae B TOBII BOAM?

257. fIka BUIITOBXyBaJbHA CHUJA Jic Ha Tijo 00’emoM 2 M3, II[0 IIOBHICTIO
3aHypeHe y Bogy? ¥ rac?

258. fdAxkuii 06’eMm Mae Tijo, 3aHypeHe IMOBHICTIO Y BOAY, SIKIIIO HA HHOTO i€
BUINITOBXyBasbHA cuia 40 H?

259. ¥V AKy piAuHy MOBHICTIO 3aHYPHJU TiJIO, IKIIO HOro 00’€M HOPiBHIOE
200 cm? i Ha HBOTO [i€ BUINTOBXyBanabHa cuia 1,60 H?

260. CniuBe UM IIOTOHE: BUJIMBOK CBHUHIIO Y PTYTi; A1y0OBUIl OPYCOK y OeH-
3WHI; IIIMATOK JILOAY B raci; ojis y Bomi?

261. Yomy »xup y Ccyii 30MpaeThCcs HA IIOBEPXHi?

262. YoMy TIOPOKHSA TJIAIIKA IIJIaBa€ HAa MOBEPXHi BOAM, a HAIIOBHEHA BO-
oo — ToHe?

263. IloacuiTh, yoMy TifposiTakm mjaBaOTh Ha Boxi (Maa. 219).

264. Cyguo Baxkutrs 100 000 000 H. fAxwuit 06’eMm Bogu BOHO BUTiCHsIE?

265. MaHoMeTp, yCTaHOBJIeHUI Ha OaTuckadi, MOKasye, 110 TUCK BOIU TO-
piBuioe 9,8 MIla. Ha skiii riinbuni nmepebysae 6atuckad?

Pisens b

266. ITo TepesiB migBimeHO ABa OJHAKOBUX ajOMiHieBux Tina. Uu mopy-
IIUTHCS piBHOBara TepesiB, AKINO oduaBa IIi Tija 3amyputu y Boxy? Omte — y
BOAY, a Apyre — y rac?

267. BingblmicTs BOJOpPOCTEll Mae TOHKY THYUKY cTeOauHy. YoMy iM He 1o-
TpiOHi mimui, TBepAi crebauuu? 1110 cTaHEeTHCSA 3 BOASHUMU POCIUHAMU, SKIIO
BUIIYCTUTHU BOAY 3 BOAOMMMUIINA, ¥ IKOMY BOHU POCTYTh?
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268. Yomy BUINTOBXYBaJIbHA CHJIa, IIO Ji€ Ha Tijo B OyAb-IKOMYy rasi,
y b6araTo pasiB MeHIIIa BiJ BUINTOBXYBaJbHOI CHUJIH, II[O Ji€ Ha Te caMe TiJo B
piguni?

269. flke mpusHaUYeHHs ILJIABAJBHOI'O Mixypa B puod?

270. BusHauTe ILJIAXOM JOCJiAY OiIBIIOI YM MEHIIIOKI 34 I'YCTHUHY BOAU €
I'yCTHUHA YUYHIBCHKOI I'YMKH.

271. Ilouucrithy Kapromauuy. IlImaTox ii mokgamiTs y Bomy. Hacumaiite y
BOAYy cinb (posmimryiouu ii) moTHU, JOKM KapTOILJIMHA He cIiuBe. SIK moscHUTH
e sisuie?

272. BukouaiiTe TaKW# [OOCHIA: y HUKHIO UYaCTUHY CTEAPUHOBOI CBiUKHU
BCTPOMITB I[BAX TaK, 00 CBiuKa ILIaBajia y BOAi BePTUKAJIbHO. 3alajiTh CBiu-
Ky. Uu mOoBro ropitTume cBiuka, mjaBaiouu y BOmi?

273. fx mafimpocTimuM cmocoboM BifoKpeMuTu BepIinku Big mosoka? IIo
BasKue: CKJISHKA MOJIOKA UM CKJISHKA BepIIKiB?

274. Icuye TaKui cIoci® OouMINeHHA 3epHa Bil pi3HUX MOMIIIIOK: y PO3UYHH
KyxoHHOI coui (20 %) BucHImaoTh, HAOPUKJIAL, JKUTO, 3acMiueHe HACIiHHAM
oyp’auis. Haciuusa Oyp’AHIB CILIMBae HA MOBEPXHIO PO3UMHY, a 3€PHO TOHE. K
e mosACHuTn?

275. Yu moToHe y BOJIi cTaJIeBUI KJII0OYW B YMOBaX HEBArOMOCTi, HAIPUKJIAL,
Ha OopTy opbiTasbHOI cTamIlii, ycepeAuHi AKOI MiATPUMYETHCS HOPMAJIbHUHA
TucK noBiTpsa? Yu gie sakon Ilackansa B ymMmoBax HEBAaroMocTi?

276. Y axomMy MOJIOIli — He30MpaHOMY UM 30MpPaHOMY — JAKTOMETP 3aHYpPIO-
€Tbcs raubIe?

277. fki npunagu 300pakeHo Ha MaaioHKY 2207 [ 4oro BOHM IIpHU3HA-
yeHi? YoMy IIKaJAU B IIUX HOPUIALIB HEOTHAKOBi?

278. Sk 3a momomoroo oJiBIlg a6o JiHIHKY 3po0UTH MPUIaL AJIS MTOPiBHSIH-
HsI TYCTUHU PifWH, I110 MICTATHCA y ABOX Pi3HUX IOCYyIMHAX?

279. BurotoBTe MoAesb geHcHUMeTpa 3 Ipobipkm (Mman. 221). Hnaa mporo
y TIpOOipKy MHOKJAAITh CTiIbKM IIIMATOUYKIiB CBUHIIO (CTAaleBUX KYJHOK abo
1[BsAXiB), 1100 IIpobipKa TpuMaaacs Ha BOJAI BepTUKAaIbHO. [Io3HAYUTE HATTUIKOM

Man. 221
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Me:Ky (piBeHb BOAM) MiK migBOAHOIO i
HAJBOJHOIO YacTHHAMHU Hpobipku. Buko-
HaliTe Te caMe, 3aHypPOYMU IPOOIipKYy B
iHImi piguHU.

280. dAx1imo Ha 3aHypeHe B PiAWHY TiJO
nie crama cmia F, = gp,V,» TO AKUM 4H-
HOM TifBOAHUI YoBeH (MaJ. 222) 3aHypIo-
€ThCs Y BOAY HA BEJUKY IVIMOUHY, a MOTiM
ciiuBae?

281. Imomi wmigBOgHWIT UOBEH, SAKUI

Man. 222 OIyCTUBCS HA MYJIUCTE JHO, He MOJKe IIij-

HATHCS, HEe3BAYKAIOUMW HA Te, IO Bifcikm

oro cropokHinK. IHKOIM ITOBOAUTHCSA POOUTH XOJIOCTHII IIOCTPiJI 3 MIHHOIO
amapara, 1100 sipBaTu 4oBeH 3 Micida. Yomy?

282. IlinBomuuit amapat (maJn. 210), mpusHaueHUN O MOCTIIMKEHHS MOP-
CbKOIO [HA I IiIBOIHOrO CBiTY, MOXKe 3aHyproBaTucsa Ha raubuny g0 10 910 m.
PospaxyiiTe THCK MOPCHbKOI BOAM Ha IIiil rInOMHi.

283. Ha masionKy 223 300pakeHo YOBEH Ha ITiIBOAHUX Kpujiaax. HoMmy doBeH
TpuMaeThesA Ha Boai? Yomy BiH Moxke posBuBaTHU INBUAKiCTH 1o 120 KM /roxn?

284. [Tns nmepenpaBu KOpabJriB yepes MITYYHI KAHAJIN BUKOPUCTOBYIOTH OYVK-
cupu (man. 224). Homy came s 1iel omepairii He0OXiTHO BUKOPHUCTOBYBATHU
oykcupu? Has doro mo Kopabiid 3aKPilIIOOTh JBa TPOCHU, & HE OJAUH?

285. Jlerki rymoBi KyJi, HaImOBHEHI BOAHEM, MOXKYTh IIBUIAKO IIigHiMaTHCSA
Bropy. Yomy i KyJui nigaimarorbesa? Yomy Ha IeBHill BICOTi BOHH JIOIIAIOTHCA?

286. Yu smiHIOETHCA TigifiManabHa cujia aepocraTa 3i 30iJbITIEHHAM BUCOTHU
fioro migfiomy? OGUHCIITE III0 CUIIY, AKIO 00’ eM aepocTaTta fopisHIoe 20 000 M3
i BiH HamoBHeHuil BogHeM. BrcoTa migiiomy 2 KM.

287. Kynro-zoug, o6’emom 10 M3, mepen 3amycKoM y BepXHi mapu armocde-
pu HAmOBHMJIK rejiem. fIKa BHINTOBXYyBaJbHA CHUJIA OiATHME Ha KYJIIO-30HI?
Yu Oyme BoHA 3MiHIOBATHCS 3 BUCOTOIO?
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ICTOPUYHA OOBIOKA

BumiproBaHHA aTtMocdcepHoro Tucky. [anineo lManinen (1564—1642) nepwwum goBiB,
Lo NoBiTps mMae Bary. BiH 3BaxyBaB cknsHy Kynto. MoTiM HakadyBaB y Hel MOBITPA i 3HOBY
3Ba)KyBaB. Pi3HWLIIO MK OTpMMaH1Mu pesynstatamm BYEHUA NpaBUibHO MOB’A3aB 3 Barok
NoBITPS, sIKke Hakadanu B Kyrnto. Ane [aninen Hisk He Mir NosACHUTY iHWOro gocnigy. Yomy y
BCMOKTYBarbHOMY HacoCi 3 NigBeAeHo TpyOko 3aBBULLKM 12 M Boga MigHIMAeTbCs nulie
0o 10 m? | xou 6um ckinbku gani kayanu, Boga BuLLe He nigHimanacs!

YueHb lanines EBanmxenicta Toppivenni (1608—1647) OifoB BUCHOBKY, LLIO PiAnHY
«3myLlye» nigHiMaTUCsa He curna Hawux fereHiB, a TUCK NOBITPA Ha 11 noBepxHto. Y 1643 p.
BiH MPOBIB €KCMEePMMEHT i3 PTYTTO, rycTMHa sikoi y 13,6 pasa GinbLua, HiXX rycTMHa BoaW.
Toppiyenni po3paxysas, LLO CTOBM PTYTi BUCOTO 760 MM CTBOPUTL TakUM CaMuUi TUCK, K i
10-meTpoBUIA CTOBMN BOAM.

Y 1648 p. dpaHuy3bknii MaTematuk i isnk bnes Mackanb (1623—1662) nposis gocnign
i3 TpybKO Ha cxuni ropu. [na uboro nig Noro KepisHMLTBOM Oyrio NpOBEAEHO CEpilo eKc-
nepuMmeHTiB 3 BapomMeTpoM nig Yac nigHimaHHa Ha BepwunHy ropu Mwoi-ge-fox (i Bucota
6nunabko 1300 m). I3 36inbLIEHHAM BUCOTU 3MEHLLYBanacs KinbKiCTb MOBITPS Haj rofoBoto, a
TOMY W TUCK MOBITPS CTaBaB MEHLUUM MOPIBHAHO 3 TUCKOM Hapg piBHeM Mops. LLlo Buie Bro-
py nwoB Mackanb, TO HKYe OnycKaBcs CTOBMYMK PTYTi B Moro Tpybui. Ha ocHOBI unx ekc-
nepumeHTiB Oyno BnepLue AOBEAEHO, L0 3 BUCOTOK aTMOCHEPHUIA TUCK 3HUXKYETHCS.

BuHanpeHHs rigpaBniyHoro npeca. lNapaneneHo i3 CimoHom CTeBiHOM 3akOHM rigpo-
cTaTukuy Bigkpue [anineo MNaninen. Y4yeHun BBaxas, WO piavHa CKNagaeTbCa 3 ManeHbKnx
KyInbOK, NofibHO A0 YacTUHOK TBepAoro Tina. Lli yacTuHku 3a3HatoTb Ail cunm TskiHHS, ane
BOHW JOCUTb PyXnuBi. [aninen 4OXoanTb LiKaBOro BUCHOBKY: SIKLLO piAvHA MICTUTLCS B 3a-
KPUTIM NNSALWLI M 0QHa YacTMHA NOBEpPXHi 3a3Hae NEBHOro TUCKY (3a AOMOMOrO KopKa), To
Len TUCK NOLUMPIOETLCS B PIAMHI Tak, WO BCH iHWA YacTUHa MNOBEPXHi Takoro camoro pos-
Mipy 3a3HaBaTVMe TOYHO Takoro TUCKY. 3BiACK BUMMMBAE, LLO TUCK, IKOro 3a3HaE NOBEPXHS
NASLWKKM, BIGHOCUTLCSA A0 TUCKY Ha KOPOK Tak, K nroLa NoBEepPXHi NASALWKM BiAHOCUTLCS A0
nonepevyHoro nepepisy kopka. ToMy MASLLKY, LLO HANOBHEHA BOAOK, NErko po3buTn OgHUM
yaapoMm Mo KOpKy. AKLWO nig KOpKOM € NOBITPS,
TO BOHO nocnabnioe ygap. Yci ui pesynstatu a-
ninen BMKOPWUCTaB Af151 KOHCTPYIOBAaHHSA rigpas-
niyHoro npeca, Ha skuin y 1594 p. oTpumas na-
TEHT TepmiHOM Ha 20 pokiB.

Ane rigpaBnivyHun npec Manines He 3HanwWoB
OyOb-5IKOro CyTTEBOrO 3aCTOCyBaHHS. | nuwe ye-
pe3 200 (!) pokiB aHrninceknin mexaxik Mdxosed
Bpama (1749-1814) y JloHOOHI OTpMMaB naTteHT
Ha npec, wo 6yB Npu3HayeHun Ans npecyBaHHS
CiHa n 6aBoBHW. TOMy rigpaBniyHWIA Npec 3a3Bu-
Yan HasupatlTb npecom bpama (man. 225).
Y BY3bKOMY UUMIHAPI 3 MiLHMMMK CTiHKaMK pyxa-
€TbCH 3a JONOMOIOH BaXKens noplueHs. Llen um-
niHAp 3’€AHaHO BY3bKOK TPYOKOM 3 iHLIMM, LUK-
POKUM LMNIHAPOM, Yy SIKOMY pYXaeTbCs TOBCTUN Man. 225
LUUNIHAPUYHUIA NOPLUEHb.
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MEPEBIPTE CBOI 3HAHHSA

KouTpoabHi 3anurtanusa

. Lo BigGyBaeTbcs nig Yac B3aemopii 4BOX Tin?
. Ak ypaxoBytoTb ABULLE iHEpLIi Nig Yac CKuaaHHSA 3 NiTaka napallyTucTa B 3agaHui NyHKT?

LLlo Take maca Tina?

LLlo gatoTb 3HaHHSA NPO ryCTUHY PEYOBUHN?

LLlo xapakTepuaye cuna?

YoMy M4, KUHYTUIA BEPTUKaNbHO Bropy, Nagae Ha 3emnto? Aki cunu npuy Lsomy LitoTb?

. Y 4OMy BiAMIHHICTb Mi>K Baroto Tifla M CUNO TSXKIHHSA, SIKa Ha HbOTO Aie?
. Cvna TepTa KOYeHHS MeHLUA Bif, CUNN TEPTS KOB3aHHsS. YoMy B3UMKY i349Tb CaHbMU,

a He BO30M?

. LLlo Take Tuck i cuna TUcKy?

. Big yoro 3anexuTb rigpocTaTtMYHnn TUCK?

. fka BnacTuBiCTb aTMOCHEPHOrO TUCKY?

. Y yomy nonsirae ocobnmBiCTb PigMHHUX HAcoCiB?

IITo s 3HarO i BMir0 poduTHn

£ BMit0O BU3Ha4yaTu macy, rycTUHY i Bary Tin.

1.

Kut 3aBgoBxkmn 33 m mae Bary 1 500 000 H, wo Bignosigae Basi 30 crnoHis. BuaHaute

Macy KuTa i Bary crnoHa.

2.

O6’em natyHHoi getani 400 cm3, a maca 2,5 kr. BuaHauTe ryctuHy aetani. Yu 36iraetb-

€A OTPUMaHUN pesyneTaTt 3 TabNMYHUM 3HAYEHHAM FYCTUHW naTyHi? Un cyuinbHa getans?

A 3Halo, y AIKMX BUNagKax AiloTb Ti UM iHWi cunu.

3.

YMM NOsiCHUTW HaBedeHi Hk4e ABuLLa: 1) HasIBHICTIO iHepUii; 2) Qi€ CUINN TSHKIHHS;

3) aieto cnnmn NpyxHOCTi; 4) iCHYBaHHSIM Baru; 5) HeBaromicTio?
A nioavHa, sika cnitTkHynacs, nagae snepeg
B Micsaub obepTaetbcs HaBkono 3emni
B knagka 4Yepes CTPYMOK NPOrMHaETbCS, KoM Ha Hei cTaTtn
I KOCMOHaBTM «MnaBarTby Y KOCMIYHOMY KOpabni
[0 npy>xuHa, o sKoi NigBiCMIIM BaHTaX, pO3TAryeTbCH

4.

Mig gieto sikoi cunm BiobyBatoTbCs 3a3HaveHi ABmLa: 1) 3eMHOTO TSXIHHS; 2) MPYXKHOC-

Ti; 3) Tepta?
A abnyko nagae 3 a6nyHi
B npunuHaeTbes pyx aBToOMObGIns nicns BUM-

KHEHHS ABUIYHA 1 2 3

B m’a4 3MiHIOE Hanpsam WBWAKOCTI Npy yaapi

B LUTAHry

£ 3Har, AK Ha ManrHKax 306pa)KaIOTI:
cunun.

5.

Y akomy Bunagky (man. 226) sobpaxeHo:

a) Bary Tina; 6) cuny TXKIHHS; B) CUNYy NPYXHOCTI?

——
A BMilo nosicHoBaTH siBULLA. ' \ ' . \ ' \
6. Ha mantoHKy 227 306paxeHo KoHyconogio-

Hi AIMKW, 9Ki BUpMBae MypallMHUIA NeB — 4OCUTb AV 4 w7 w7

CUInbHa KOMaxa-Xumxak, fdka Xxap4dyeTbCca iHLWIMMKN

Pi3HOMaHITHUMKM KOMaxamu. Piskumn pyxamu
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CBOIX KiHLiBOK BiH BUrpibae 3-nig cebe nicok. Mig,
Yyac 3CyBaHHSI BHWU3 BUKWHYTUIM MiCOK YTBOPHOE
KoHyconogibHy amky. Cam e xuxak notiMm xo-
BaeTbCA B MICKy Mig BEPLUMHOK TaKOro KOHyca,
nigyMLLaymn Yyac Big Yacy CBOK CNopyay BUKM-
OaHHAM Bropy nicky. Pyxatoumcsa no noBepxHi
I'PYHTY, ManbyTHA XepTBa noTpannse Ha no-
BEPXHIO TaKoro KOHyca 1 BXe He MOXe BUNi3Tu
Bropy. Pasom 3 nickom, WO 3CyBaeTbCA BHU3,
Komaxa noTpannse B MOMAOH A0 MypalMHOro
nesa. Aki Qi3nyHi ABULLA MOXHA 3HANTWN B ONU-
caHoMy Bunagky?

3a AKX yMOB KyT Haxuny nicky 6yae iHwmm?

7. YMaHb — OHe i3 CTapOBUHHMX MICT YKpai-
HU. MuHyne YmaHLwmHu 6arate Ha iCTOpuYHi no-
nii. Ha ii Tepwutopii BigbyBanucs 3anekni 60i
YKpalHCbKOro HapoAy 3 NOrbCbKOK LUMASXTOK Ta
Tatapamu. Tak, y ciuyHi 1655 poky nomnbCbka
WwnaxTa Hanana Ha YkpaiHy. O6opoHui micTa
PO3MICTUIMCS B HAWOINbLL YKPINIeHoMY MicLji, OToOYeHOMY Banamu. Ane BOiHW po3yMminu, Lo
OOHiI€T iXHbOI XOpobpocTi byae 3amarno, Tomy 06Ny Banu BoAoH, AKi Ha MOPO3i MOKPUINCS
nboaoM. MosACHITb, 9K Lie MOrfo 4oNoMortT1 06opoHuaM? Yomy?

5 3Halo, AKi € npunagu ans BUMipHoBaHHSA CUI, | BMilO HUMM KOPUCTYBaTUCH.

8. Aki npunaam 306paxeHo Ha MantoHKy 2287 BusHaute macy i Bary 300pakeHnx npeg-
METIB.

9. 3a marntoHKoM 229 BM3HauTe Cuny TSXIHHSA, sika gie Ha GaknaxaH, i Bary 6aknaxaHa.
306pasiThb Le rpagivHo. Aka maca baknaxaHa?

£ BMil0O BU3HA4YaTU 3HAYEHHA CuUn.

10. Aka cuna TaxiHHA gie Ha Tino macoto 1 kr 300 r?

11. MapawwyTunct, maca sikoro 70 Kr, piBHOMIPHO pyxaeTbcA. BusHaute cuny onopy nosit-
ps, sika fie Ha napawyTtucra.

£ 3Hato, fAKi Tina nnaBalTb, a AKi — TOHYTb.
12. Yomy 3ani3Hui umMniHap ToHe y BOAi, a nig — nnaeae?
13. Nig nnaeae y Boai. Yn 6yae BiH nnaBaT B GEH3NHI?

Man. 228 Man. 229
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14. lMonnaBok macoto m, y hopMi NPAMOKYTHOO
napaneneninega 3aBBULLKW k, 3aBLUMPLUKW N 3a-
BAOBXKW 2k NnaBae y Bofi, K MoKa3aHO Ha MasntoH-
Ky 230. BusHaute:

a) ryCTvHy pe4oBVHU NonnaBKa, BBaXatouu Noro
CyUinbHUM;

©) rmnbuHy 3aHypeHHsA nonnaska, Konu BiH byae
nnaesaTtu B Onii;

B) SIKOKO MOBMHHA ByTu LWWKana, SKy MOXHa npu-
KpinuTy 0o nonnaeka, wob 3a rmmnbuHOK 3aHypeH-
HS nonnaBka MoxHa 6yno 6 BU3HAYMTW FyCTUHY pi-
OWHW, y SKiM BiH NnaBeae;

Man. 230 r) Ois skux 3acobiB BUMIpHOBaHHSA I'PYHTYETbHCS
Ha 3anexHoCTi MuWbVHU 3aHypeHHs npunagy Big

rYCTVHU PiguHW;

) Macy HarbinNbLIOro 3ani3HOro BaHTaxy, sSIK1i NMOMIaBoK MOXe BTpUMaTK Ha nnaey. 3a-
NPOMNOHYINTE, SIK MOro NOTPIGHO NPUKPINUTY 4O NONNaBka;

e) ik byae 3MiHoBaTHCA MMbUHa 3aHYpPEeHHsI MomnaBka y BoAj, KOnu HanvMeaTh B NOCYAu-
Hy rac.

A1 Bmilo KOHCTpylOBaTW.

15. «Monotok 6e3 Biggayi». [Jo HaNNOWMPEHIWNX IHCTPYMEHTIB HaNeXuTb 3BUYaNHWN
MOSOTOK. BiH NpONMLIOB WsiX pO3BUTKY Big KaM’ SSHOro 4O CTaneBoro 1 3anexHo Big npusHa-
YeHHS1 MOXe MaTu PisHy Bary, dopmy Towo. [1poTe ogHUM 3 NOro HeoNIKiB 3aNULLIAETLCA Te,
O nig Yac yaapy no MacvBHOMY Tifny 3 NPY>XHOro Matepiany, Hanpuknag BUroTOBMEHOrO 3i
cTani, BUHUKaE Bigaava — MOMOTOK BigcKakye Ha3ag. Lle cTBOproe NeBHi TpyAHOLLi B MOro eKc-
nnyaTtauii. 3anponoHyTe KOHCTPYKLIO MOMOTKA, SIKUIA HE MaB Ou Takoro HeJonMiKy.

16. «BanobiraHHs notony». [inga Toro wob Boga He BUNvMBanacs 3 nepenoBHEHO! BaHHM,
y il BEPXHIii YacTuHi 3pobreHo OTBIp, AKUIN CNONYYaEeTbCA 3 KaHani3aLinHow Tpyooto, y sKy 1
novvMHae BUNMBaTUCS «3arBa» Boda. O4eBUAOHO, L0 Take 3anobiraHHsa NoTony NpuM3BOaUTb
[0 3Ha4yHUX BTpaT BoAuW. 3anponoHynTe NpUCTPIN, K1 AaBaB BU CUrHan nNpo HanoBHEHHS
BaHHW, a 32 HeOOXIiQHOCTI LWe W NPUNUHAB il BUTIKAHHS 3 KpaHa.
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TECTOBI 3ABOAHHA

Bapianr 1
1. Akwo gBa Tina B3aemMogaitoTb Mixk coboto | nepLue 3 HUX Nicns B3aemogii 3a3Hae BinbLuoi
3MiHV LWUBMAKOCTI PyXY, TO KaXyTb, LO...

A Macu umx Tin ogHakoBi
B maca nepuuoro Tina 6inbLia, Hixx gpyroro
B maca nepuuoro Tina MeHLua, Hixx Apyroro

2. Yn moxxe pyxaTucs Tino, siKLLO Ha HbOro He AitoTb iHLWWi Tina?

A MOXe, SKLO BOHO BXe pyxanocs
B He moxe
B moxe, ane 3rogom 3ynuHUTLCS

3. Un ogHakoBy macy MatoTb O4HAaKOBI Bigpa 3 MUTHOK i MOPCbKOK BOAOK?
A ogHakoBy B pisHy

4. Yy 3MiHWUTBCA cuna TAXIHHS, WO Aie Ha MigHY AeTanb, SKWO ii po3nnaBuTm?
A 3miHUTECA B He 3MiHUTbCA

5. Aka Bara kyni macoto 2 kr?
A 19,6 H B 29,4 H B21H r18H
. AKi 3 ykasaHuX NpUYMH BNIUBAKOTb HA 3HAYEHHS CUnu TepTa?

A npupoaa noBepxoHb, SKi TPYTbCA
B cvnu, ski nputuckaloTb NOBEPXHI, WO TPYTbCS, OAHY A0 OAHOI
B wopcTKiCTb NOBEPXOHB Tif

o

7. Axi Benn4nHM NOTPiGHO 3HaTH, WOO po3paxyBaTu TUCK HA AHO NOCYAMHN?

A BuUCOTYy CTOBMA 1 ryCTUHY PigVHN

B cuny Tucky Ha gHo i nnowy AHa

B Bary pignHu i ii 06’em
8. Akomy TucKy B nackansax signosigae 1 Mm pT. CT.?

A 1013 Ma b 133,3 MNa B 133,3 rMa r 10,13 Ma
9. Y riopaeniyHoMy npeci nnowia Manoro nopLuHsa AopieHoe 4 cm2, Benukoro — 400 cm2.
Y ckinbku pasiB BUrpaLl y cuni gae uewn npec?

A 100 B 400 B 10 I 16 000
10. BuaHauTe cuny, 3 9KOK MOBITPSA TUCHE Ha MOBEPXHIO CTONY, JOBXMHA SKOro 1,2 M, lwmnpu-
Ha — 60 cMm. ATMOCEPHNUIA TUCK HOPMAIbHUI.

A13888H bB7,2«H B 7200 kH r72«H
11. Yn 3MiHNTbCA 3HAYEHHS apXiMedoBOi CUMKM, sKa Oi€ Ha NigBOAHMI YOBEH, SKWO BiH 3
MOpS 3anae B AenbTy pivkn?

A He 3miHnTbeca B 30inbwntbca B 3MeHwuTbeA

12. Tino nnaeae BcepeavHi pianHn, SKLWO...

A cuna TaxiHHS Ginblua 3a apxiMegoBy cuny
B cvna TsaxiHHA JopiBHIOE apxiMedoBin cuni
B cuna TspkiHHA MeHLwa Big apxiMegoBoi cunm
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BapianT 2

1. AKWwo Ha pyxome Tifo He AiloTb iHLWi Tina, To WBUAKICTb NOro pyxy...
A 3veHwyeTbcs B 36inbLuyeTbes B He 3miH0ETbCA

2. Y Bigpo Barot 19,6 H Hanunn 10 n Boan. Akoto ctana 3aranbHa maca Bigpa 3 Bogot?
A 29,6 kr B 117,6 kr B 12 kr I 20,6 kr

3. Un moxe Tino pyxaTtucs, siKLLO cuna TArm 1 cuna TepTs piBHI Midk co6010?
A Tino obos’a3koBo nepebyBaTMe y CNOKOT
B Tino moxe pyxartucs piBHOMIpHO
B moxe pyxaTtucs, ane wenakicte Tina dyge ameHLwwyBaTnca
4. Aka cuna TaXKiHHA gie Ha Tino macoto 3 kr?
A30H B 29,43 H B31H r29H
5. BusHa4uTe XOpCTKICTb NPYXuWHW OMHamMomeTpa, Ao sKoro nigsicunu Tino macoto 100 r,
SIKLLO BOHa BMAoBxXunacs Ha 1 cm.
A 100 H/mr B 102 H/m B 98,1 H/m 97 Him

6. Un 3anexunTb cuna TepTa Bi4 NOLLi NOBEPXHI TiN, SKi TpyTbCcA?
A zanexuts B He 3anexuTb

7. Yn 3anexunTb TUCK PiANHM Ha OHO NOCYAMHM Bif, nnoLwi ii gHa?
A He 3anexuTb
B 3anexuTb, Wo Ginbwa nnowa, To 6inbwn TUCK
B 3anexuTb, Wo MeHLwa nnowa, TO MEHLUMA TUCK

8. MNpwn HopmanbHOMYy aTMocepPHOMY TUCKY BOoda 3a MOpLUHEM Hacoca NigHIMaeTbCs He
GinbLwe Hix Ha 10,3 M. Ha siky BUCOTY 3a OOHMX | TUX CaMUX YMOB MiAHIMAETLCS 3@ NOPLLUHEM
HacpTta? MycTuHa HadTv gopisHioe 800 kr/m3 .

A 10,3 m B129m B 11,3 m rém

9. BusHauTe BUCOTY piBHA BOAM Y BOAOHAMIPHIN BaLuTi, AKLO MaHOMETP, YCTaHOBIEHWU Gins
il ocHOBMU, Nokasye Tuck 22 kla.

A22m B 10,3 m B12wm F22wm

10. Y Bogy KngawTb ABi O4HAKOBI 3aKpUTI NIISILLKW — 3 BOAOHO | MOPOXHI0. Yn ogHakoBa apxi-
Me[oBa cuna SiaTMMe Ha HUX, SKLO BOHM ByayTb nig Bogo?

A GinbLua Ha NOPOXHIO MMALLKY

B Ginblia Ha nnswky 3 BOAOK

B ogHakoBa

11. Tino Baroto 20 H npu 3aHypeHHi y Bogy BUTUCKYe 06’em Boau, siknin Baxkntb 15 H. Yun no-
TOHe Tino?

A notoHe
B Gyne nnaeatu BcepeavHi piguHm
B Oyne nnaBaTu Ha NoBepXHi pignHM

12. MNpobipky NOMICTUNM B MEH3YPKY 3 BOAOH. PiBeHb Boay Npu LibOMY MiABULLMBCSA Bif NOAINKM
100 go 120 mn. Ckinbku BaxuTb Npobipka, sika nnasae y BoAi?

A2H B0,2H B 0,02 H I npaBunbHOI BignoBigi Hemae
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MEXAHIYHA POBOTA TA EHEPIIA

o MexaHiyHa poboTa e [MoTyXHICTb ¢ MexaHiuHa eHeprid Ta ii BUan e 3akoH
30epeXeHHs Ta NePETBOPEHHS EHEpril B MexaHivyHMX npouecax e MalwumHu Ta
MeXxaHi3amMu e MpoCTi MexaHiaMu ¢ MOMEHT CU ¢ YMOBM piBHOBArn Baxens
e «30mn0Te NpaBuIIo» MexaHikn ¢ KoedilieHT KopUCHOT Ail MmexaHi3miB

§ 40. MEXAHIYHA POEOTA

y TOBCAKJAEHHOMY KUTTi CJIOBO «POOOTa» BKUBAETHCA Ay:Ke yacTo. PoboToio
Ha3WBaIOTh OYIb-AKY KOPUCHY IpAIlI0 POOITHUKA, YUEHOTO, YUHA.

Y (isumi mouaTTA poboTu 3HAUHO By:Kue. Hacammepena posriasamaioTh Mexa-
HiuHY poOory.

MexaHniuHa po6oTa BUKOHYETHCA IIiJ Yac IMepeMillleHHs Tija mig giero mpu-
KJIAJEeHOl 10 HbOr'0 CHJIH.

Posrinamemo npukgasy MexaHiuHOI poOOTH.

ABTOMOGiJIb TATHE 3 IEBHOIO CUJIOIO IIPUYiN i mepemilye #oro Ha aedaKy Bia-
CTaHb, IPU IILOMY BUKOHYETHCA MeXaHiuHa pobora.

Opna JgrogwHa IMigHiMae MaKyHKH, nepeHocuTh (Mmas. 231) i ckiaazmae ix, a
Ipyra 3aBaHTasKye aBTOMOOLIL Mimmkamu (Maj. 232). O6uaBi J0AMHN BUKOHY-
I0Th MeXaHiuHy pPo0oTy.
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Man. 231

ITati6a, micasa yaapy XOKeNHOI0 KJH0U-
Koio (mai. 233), pyXaeTbcs MO JLOAY, ITif
Ii€r0 CuUJIM TepTs BOHA uepes IIEeBHUII uac
3YNUHIAETHCA. ¥ IIBOMY Pasi TaK0K BUKO-
HyeTbCA MeXaHiuHa poboTa.

Posrisimemo, Bif 4oro 3ajie;XUTh 3HA-
yeHHSA MexaHiuHoi poboTu.

s Toro mo0 HmigHATH BaHTaX MacoOIO
1 xr Ha BucoTy 1 M, IOTPiOHO TMPUKJIACTHU
cuay 9,8 H. Ilpu 11boMy BUKOHYETLCS Me-
xaHiyHa poboTa. A AJSA TOro I[o0 IigHATH
Tizo macoio 10 Kr Ha TaKy camy BHCOTY,
noTpibHO mpukJgactu cuay, B 10 pasis
Oinbiry. Bukomama pobGoTa B IIbOMY pasi Man. 233
Oyze B 10 pasiB GiabIIoO. '

Axmro migaimatu Tiso macor 1 Kr He Ha 1 M, a, HanpukJaan, Ha 10 M, To
poboTra, BUKOHAaHA IIiJ yac migHiManuaa BaHTaKy Ha 10 M, Oyzme B 10 pasiB 6ib-
11010 3a PO0OTY, AKY BUKOHAJM IIif yac migHiMauHHa Tiga Ha 1 M.

Omxe, MexaHiYHA pPo0OOTA IMIPAMO MPOMOPIiiiHA MPUKJIAAEHIN IO Tija CUIi i
BigcTaHi, Ha AKY Ie TijJIO mepeMillyeThes.

IITo6 BWM3HAUWTH BUKOHAHY MexaHiuHy pob6oTy, Tpeba 3HAUEHHS CHUJU IIO-
MHOXKUTH Ha MLIAX, IPOUAEHUN TiJioM y HampsaMi mii cuam, ToOTO:

A =Fl,

Ie A — mexaHiuHa pobora; F — cuia; [ — IMIAX, IPOUAEHUN TijloM y Hampsami
mii cuiu.
Onunurneio po6otu B Cl € omun mxoyas (1 Ix).

1 m:xoyasr — me podora, AKy BuKoHye cuia 1 H, mepeminryroun Tio Ha 1 m
yaHampavi giicummm: 1 ok =1 H - 1m=1H - m.
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IT1o oguHwmIto HasBaHO HA YecTb aHTJiNchKoro (ismka [[ixetimca [[okoyus.
OpuHUIIAMY MeXaHiuyHOI po00TH € TaKOoXK KimomKkoyib (kI[xk) i meramxoyas (MIxk):

1 g/lxx = 1000 dox; 1 MIx = 1000 000 T:x.
Posrasmemo BumagKku, KO MexaHiuHa po0OTa He BUKOHYETHCH.
Mu xouemo mepecyHyTU BaxKKy mady, Aiemo Ha Hel i3 cuiioro, ajge He MOXKe-
Mo 3pymuTH ii 3 miciga (Tooto [ = 0) — poboTa HE BUKOHYETHCA.
SAxio Tiso pyxaerbea 3a iHepiieo (To6to F = 0), To pob6oTa TaKoXK HE BU-
KOHYETBCH.

3ANMUTAHHA 4O BUBYEHOIO

1. Aky pob0oTy Ha3nBaTb MEXAHIYHOK?

2. HaBepgiTb npuknagu, Konm Tina BUKOHYOTb MeXaHiuHy poboTy.
3. Ak BU3Ha4aTb MexaHiyHy poboty?

4. HasBiTb 0auHULi MexaHi4YHOi poboTu.

5. Y sikux Bunagkax poboTta He BUKOHYETLCS?

§ 41. NOTYXHICTb

PosmmHeMO Taki NPUKJaAW BUKOHAHHSA MeXa-
HiuHOI poboTH.

JIBoM yuyHAM OJZHAKOBOI Macu IOTPiOHO IimHA-
THUCS O KaHATy Bropy Ha OIHY # Ty caMy BHUCOTY
(man. 234), ToOTO BUKOHATH OTHAKOBY MeXaHIiuHY
po6ory. OnvH 3 HUX MOKEe BUKOHATHU Iie IIBUIIIIE.

Texrap 3eMii cuibHMM KOHEM MOYKHA 30paTH
3a 10—-12 rox, a TpaKToOp 3 GaraToJIEeMIiIlTHUM ILJIY-
roM 1110 poboTy BuKoHae 3a 40—50 xB (mas. 235).

IligfiomHMiT Kpan Ha OYAiBHMUIITBI 3a KiJbKa
XBUWJIMH TMigHIMae Ha TOTPiOHYy BUCOTY, HAIPU-
kiaan, 400 merauH. AKOM 10 poOOTY BUKOHYBAaB
pOOITHMK, TepeHoCAYMN IeTJy BPYYHY, TO BiH 3a- Man. 234
TpaTuB OU Ha IIe BeCh poOOUUIl ITEeHb.

Y 1mux mpuUKJIafax OAWH 3 YUHIB BUKOHYE Ty camMy POOOTY IIBUIIIE, HixK
iHmuii, TpakKTop — MIBHUAINE, HijK KiHb, a HigHOMHUI KpaH — IIBUAIIE, HiXK
pobiTHuK. IIIBUAKiICT, BUKOHAHHA POOOTH XapaKTepU3yIOoTh (Pi3MUHOIO BeJu-
YUHOIO, IKY Ha3WUBAIOTH MOTY:KHICTIO.

. 235
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ITory:xHicTh — e (pisMUHA BeJIMUNHA, SIKYy BU3HAYAIOTH BiTHOIIEHHAM BH-
KOHAHOI POOOTH 10 3aTPAaYeHOTO Yacy.

1106 BM3HAYNTHY MOTYKHIiCTH, TPe6A POOOTY MOMiNUTH Ha Uac ii BUKOHAHHS:

N-4,
t

ne N — mory:kHicThb; A — Mexauiuna pobora; ¢ — yac.
Opunuriero moty:kHocTi B CI € oqun Bat (1 Br). Ii HasBamo Ha YecTh aHTJIiM-
CBbKOT'0 BHHAaXigHMKAa mapoBoi mamuau [Kefimca YarTa.

1 BaT — Iie MOTY:KHICTh, IPH AKiH 3a 1 ¢ BUKOHyeThca podora 1 [Iaxk:

1 Br = 1A Jx
lc ¢

BukopucroByioTs # iHIII oguHUII TOTyKHOCTi: KijmoBat (kBT) i meraBaT (MBT):
1 kBt = 1000 Bt; 1 MBt = 1 000 000 Br.

3HaUN IOTYKHIiCThL ABUTryHA N, MOMKHA BU3HAUUTHU PO0OTYy A, AKY BUKO-
Hy€ el IBUTI'YH IPOTArOM IIEBHOI'O iHTEpBaJy uacy f, 3a (popMyJIo0:

A = Nt.

IIe uikaBo 3HATH

e [MOTyXXHICTb CcepLs y CNOKOI B pi3HMX ntoaent Mmae mexi Big 0,7 go 1,8 BT, T06TO
CMiBpO3MipHa 3 MOTYXHICTIO enekTpmyHoro AseiHka. ig yac HaBaHTaXeHHs BOHa
MOXe 30inbluyBaTucs y 2—6 pasis, y TpeHoBaHUX noaen Haeitb y 10 pasis. [JoBrui
Yyac noavHa 3gatHa npauoBaTth i3 cepeaHboto NoTYHiCTo 75 BT (0,1 KiH. cun), a ko-
poTKOYacHO, Hanpvknag, nig yac 6iry, — go 600 BT.

e XBiCcT ronyboro kuta Mae ropumsoHTanbeHi nonati (man. 236). Kut possusae no-
TY>XHiCTb 368 KBT. L MOTYXHICTb TifbKM BABIYI MeHLUA Bif NOTY)XHOCTI ABMryHa niTa-
ka AH-2 (Man. 237) i B 7 pasiB 6inblua 3a NOTYXHICTb ABUIyHa TpakTopa OT-75.

e TennoBo3 Mae noTyxHicTb 4400 kBT, a pakeTta-Hocin «[MpoToH» — noHapg
44 000 MBT.
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3AMNMUTAHHA 0O BUBYEHOI'O

¥ai 1. Lo Take NOTYXHICTb?

" 2. 3a aKoto (hopMyrior BU3HAYaoTh MOTYXKHICTb?

3. Aki € oANHULI NOTYXXHOCTI?

4. Ak MOXHa BU3HAYUTM MEXAHIYHY poBOTYy, 3HaKOUM MOTYXHICTb ABUryHa i vac,
NPOTArom SKOro BiH NpautoBaB?

3AOAMI TA BMNPABU

Po3B’a3yemo pazom

1. Axy po6OTy BHKOHYE TPAKTOpP, AKHIH IIepeTsarye IPUYINl i3 CHJIOO0
15 000 H ma Bigcrans 300 m?

Hauo: PosB’asauHga
F=15000 H 3a ¢opmysaoo A = Fl BusHauaeMo poOOTy, AKY BUKO-
[ =300 ™ Hy€ TPaKTOp:

A =15000H 300 m =4 500 000 Ox.

A-7? A = 4500 x]lx = 4,5 MITx.

Bionogidv: TpaKTOp BUKOHYE POOOTY, 1110 mopiBHIOE 4500 x [k, abo 4,5 MIx.
2. Ky poboTy mOTpiOHO BUKOHATH, II[00 IiJHATH MIIIIOK IIYKPY MAacCOIO
50 Kr Ha Opyruii mOBepX 3aBBUIIKU 3 M?

Hauno: PosB’azaHuda
m = 50 Kr Pobory nnsa migHiMaHHA Tijla Ha IIeBHY BUCOTY BU3HA-
l=h=3m YaeMO 3a (POPMYJIOI0:

H - -
g=10 = A =Fl=Fh.

Kr Axmo cuna tsaoxinaa F = mg, Togi A = mgh. Iigcra-
A-? BUBIIM 3HAUEHHS BEJIUUYNH, OTPUMAEMO:

A=5ORP~1OE-3m=15OOI[>R.
KT
A = 1500 Ix.

Bionogiodv: 11100 NigHATH MIIIOK IIYKPY Ha APYTHI IIOBEPX, IIOTPiOHO BUKO-
HaTu pobory, 1o gopiBHoe 1500 k.

3. BusHauTe TOTY:KHIiCTh ABUTYHA, AKIO BiH 3a 10 XB BUKOHAB pPOOOTY
7200 xIx.

Hauno: PosB’sa3anmua
A= 7200 xllx = A
=7 200 000 :x 3a dopmysoro N = — BU3HAUAEMO IOTYKHICTH
t =10 xB =600 c IBUTYHA: t
N-2? N = 1200000 % _ 15 00 Br = 12 «Br.
600 c

Bionosiov: IOoTy:KHiCTh ABUTyHAa mopiBHIOE 12 KBT.
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PiBens A

288. fIki cuiu BUKOHYIOTH POOOTY Y BUIIAAKaX: a) MaJAiHHA KaMeHd Ha 3eM-
J10; 0) 3yNMMHKHU aBTOMOOIJIA Mic/is BUMKHEHHS HOTO JBUTyHA; B) IMigHIMaHHS
IITAaHTU CIIOPTCMEHOM; T') MiAHIiMaHHA MOBiTPAHOI KyJIi.

289. BubepiTh 3 HaBeeHUX TPUKJIALIB Tija, SKi BUKOHYIOTH POGOTY: a) IITaH-
ricT TpuMae HaJ T'OJOBOIO IIITAHTY; 0) JKiHKa TpUMAae B PyKaX CYMKY; B) HIiB-
YMHKA iJe Ha CaHKax 3 ropu; ') YUueHb CUAUTH 34 CTOJIOM i pPo3B’sa3ye 3amauy;
II) POOITHUK CKJaJa€ aeTaji B AINK; €) TPAKTOP Ope 3eMJIIO.

290. ITigiioMHUKY OJHAKOBOI MOTY:KHOCTI migHaau BaHTaXKi (ogqua — 200 Kr
(mag. 238, a), npyruii — 400 kr (man. 238, 6)) Ha OAHAKOBY BUCOTY. SIKuii 3
OigAOMHUKIB BUKOHAB OLIBIITYy poboTy? ¥V CcKiabKU pasin?

Man. 238

291. fdmwnk mepecyBaOTh 110 IIiA1031 Ha Bigcransb 5 M. Cuiia TepTsa HJOPiBHIOE
100 H. Axy po60oTy BUKOHYIOTH IIPU I{BOMY?

292. XpomuuK migHAB BaHTa)X Ha Bucoty 50 cm, mpukiaasmu cuay 60 H.
dAxy pobory BiH BUKOHAB?

293. JIroguna macoro 70 Kr migHiMaeThesa Bropy Ha BHCOTY 5 M. SIKy po6GoTty
BOHA BUKOHYE?

294. fAcTpyb, Mmaca axoro gopisuioe 0,4 Kr, MigHATUNA IOBITPAHUM IIOTOKOM
Ha Bucoty 70 m (mas. 239). BusHaure poboTy cuim, 10 MigHsJIA IITaxXa.

295. Jlirak (man. 240), axuit mooyayBaB 1882 pokry im:xkenep OJiekcaumap
MosxaticbKuii, MaB JBa MaPOBUX ABUTYHU 3arajbHOIO MOTY:KHicTIO 22 KBT. Bu-
3HauTe, AKYy po0OTYy BUKOHYyBaau Ii asurynu 3a 0,5 rog.

Man. 239 Man. 240
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296. ITlix vac migaiMmanuA Tisa macoio 20 KI BUKOHAHO MeXaHiuHY po0OTy
80 II:x. Ha aky BucoTy migHsaau Tijgo?

297. Boga, Bara sixoi 45 kH, mogaeTbca 3a JOIOMOr0OI0 Hacoca Ha BUCOTY D5 M
3a 5 xB. fIka moryskHicTh Hacoca?

298. Ilory:xHicTh aBTOMOOiNIA i TpakTOpa Maii:Ke OOJHAKOBa, a PYXalOThCs
BOHU 3 pisHuMU mBuUAKocTAMU. Jomy? Cuia Taru Ginbliia B TpaKTopa YU B
aBTOMOGiIA?

299. CamocKup mijg yac mepeBe3eHHsA BAaHTaKy PO3BUBAE MOTYy:KHicThL 30 KBT.
fAxy pobory BiH BuKomye mporsarom 45 xB?

PiBens B

300. EnekTpokap TATHe Bi30OK 3i mBuAKicTIO 3 M/C, HOJIAI0UYU CUJIY OIOPY
400 H. dxy pob6oTy BUKOHY€E IBUI'YH eJIeKTpoKapa 3a 8 xB?

301. IITocerynau Hacoc mogae 20 g Boxm Ha Bucoty 10 M. SIKy poGoTy BU-
KoHye Hacoc 3a 1 roxg?

302. Kpokyrounii ekckasarop (mas. 241) Bukugae 3a ogun pas 14 m3 rpys-
Ty, migHiMaoum fioro Ha Bucory 20 m. Bara xosma 6e3 rpyuaty — 20 kH. Bu-
3HauTe PoOOTY, BUKOHAHY IJIA MiAHIMAaHHA I'PYHTY ¥ KoBIa. I'ycTuHa I'PYHTY —
1500 r/ms3.

303. ExkckaBarop (mas. 242) nigaimae KiBir Ha Bucoty 2,5 M 3a 10 c¢. Maca
KoBIra pasom 3 BauTakeM 2000 xr. BuzHauTe moTy:KHiCTh OABUT'YHA, IO PO3-
BUBAETHCS MiJ Yac MigHIMaHHA HABAHTAXKEHOT'O0 KOBIIIA.

304. Bigpo Bogu 3 KOJOAA3s XJOMUYMK PiBHOMIpHO migHiMae cmouaTKy 3a
20 ¢, a motim 3a 30 c¢. Uu omHaxoBa pobora OyJia BUKOHaHA B IUX BUIIaAKax?

305. Jlipr, migmimaioum Ha IMoCTHH mToBepxX 6 Jiofeli, BUKOHAB POOOTY
84 000 [I:x. Maca oxmiei miogmuau — 70 xr. Ha akiii Bucori posrarmoBanmit
IIOCTUH IOoBepX?

306. YV ArKomMy BHOAIKy BUKOHYEThCsA OijibIlla poOoTa: Ipu IepeMillleHHi
Tija Ha Bigcranb 8 M mix mieio cuam 25 H um mpu mepemimeHHi Tiza Ha Bim-
craub 20 M mixg giero cuam 5 H?

307. Kanat, moB:KuHa SKOr0 JOPiBHIOE 5 M, a Maca — 8 Kr, JeKUTH Ha 3€M-
ai. Kanar 3a ofvH KiHeNpb MigHAJU Ha BUCOTY, IO JOPiBHIOE HOTO MOBXKUHI.
Sxky npu 11bOMYy BUKOHAJIUW MeXaHiuHYy Po6OTY?

308. IIBi moapy:KKu, 1[0 MalOTh PisHYy Macy, HaBBUIIePeAKU BUOIrajam cxo-
IaMu ¥ migHAIWCA HA TPeTill moBepx OYAWHKY OAHOYACcHO. UM OJHAKOBY IIO-
TYsKHICTh PO3BUBAJIM BOHU HpHU IboMy? Binmosias oO0rpyHTyiiTe.

Man. 241 Man. 242
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309. XT0 po3BuBae OiJIbIINY IOTYKHICTh: JIOANHA, SKa IOBiJIBHO IIiAHIMaeTbCs
cXOoJaMu, Y1 CIOPTCMEH TaKoi caMoi MacH, III0 POOUTH CTPUOOK i3 sKepauHO0?

310. ITix vac migriMaHHA caHOK Ha ropy 3a 16 ¢ Bukonauo podoty 800 [[:x.
fxa morysKHicTh OyJjia pO3BMHYTa MPHU HepeMilleHHi caHoK?

311. BusHaure mOTY:KHiCcTh MaIIuHMU, gKa migaimae 120 pasiB 3a ogHy XBU-
auny mojior macoo 200 kr Ha Bucotry 0,75 M.

312. Xjomuuk, maca akoro 30 Kr, 3a 20 ¢ migHaABCS cXogaMU HA BUCOTY
10 M. fIKy TOTYKHIiCTH PO3BUHYB XJIOIMYUK ?

313. Iligitomuuit kpaH mpamoBaB 10 xB. 3a el yac BiH BUKOHAB pPoOOTY
20 MI:x. fIky mOTYyKHiCTh PO3BUHYB IIiIHOMHUNI KpaH?

314. BusHauTe HOTY:KHICTB, IO ii PO3BUBAE TPAKTOP, SKIINO BiH, pyxalo-
YyuCch PiBHOMipHO 3i mBuakicTio 3,6 KM/rom, mojae cuay omopy 42 500 H.

315. Iligiiomunit KpaH piBHOMipHO migHiMae BanTask Ha Bucoty 10 m 3a 20 c.
AKy moTy;KHIiCcTh po3BUBAa€E KpaH, AKIIO HAa BaHTaXK Aie cuia Tsxkinaa 5000 H?

316. Ha rupro HaCTiHHOIO MAasSTHMKOBOI'O IOAMHHUKA i€ CHUJIa TIKIHHSA
8 H. fAka moTy:xXHicTh TOAMHHIKOBOI'O MEXaHi3dMy, SKIIO 3a 24 rojg Iups OIIy-
ckaeTbea Ha 120 cm?

317. Ckinmpku uyacy Mae IIpalmoBaTH Hacoc moTy:kKHicTio 50 KBT, 1106 i3
maxTu 3aBraubmiy 150 M Binkauatm 200 M3 Bonm?

318. Jlna BUTATYBaHHS HeBOJA HEBOMOBHOIPKOBA MalllMHA 3 €JEKTPUUYHUM
mpuBogoM (Maj. 243) po3BUBaE MOTYKHICTh 2 KBT. 3a AKMil yac BOHA BUTATHE
HeBig 3aBmoB:kKu 500 M mpu cuiri taru 5 kH?

Man. 244

319. YueHi migpaxyBayu, M0 KHUT, ILJIABAIOUM IIifl BOJOIO 3i IIIBUAKICTIO
27 kM /Toq, po3BuBace moTy:KHicTb 150 kKBT. BusHaure cuiy ommopy Boau pyxy KuTa.

320. Isuryu TokKapHOro Bepcrata (maJu. 244) 3a IIBUAKOCTI pisaHHA
720 M/XB po3BUBae MOTYKHicTh 6 KBT. BusHaure cuiy omopy CTpy:KKu.

§ 42. MEXAHIYHA EHEPIIA TA Il BUOU

HJIH po0oTu ABUTYHIB, AKi HAZAlOTh PyXy aBTOMOOIJIAM, TpaKTOpaMm, TEIJIO-
BO3aM, JiTaxkaMm, MOTPiOHe mayibHe, AKe € AKepesoM eHeprii. EjeKTpogBurysu
HaJZaloTh PyXy BepcTaTry 3aBIAKMN eJeKTpoeHeprii. 3a paxyHOK eHeprii Bogu,
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AKa IajJa€ 3 BUCOTH, 00ePTAIOThCA TiApoTypOiHu, AKi 3’eqHAHI 3 eTeKTPUUHUMU
MaIlInHAMMU, III0 BUPOOJISIOTE eJIeKTPUUYHUNA cTpyM. JIFOAuHI, A1 TOTO 100 icHY-
BaTHU i mpalfoBaTH, TAKOK IIOTPiOHe mxepeso emeprii. KaKyTh, 1110 IJs TOTO,
1106 BUKOHYBaTU OyAb-IKY POOOTY, mOTpiOHAa emepris. IIJo x make enepzisn?

Hocaig 1. ITinaimemo Hazm 3emieo M a4 (mas. 245). Iloku BiH mepebyBae y
CTaHi CIOKOI0, MexaHiuHa poboTa He BUKOHYEThCA. Bimmycrtumo iioro. Ilix
Ii€ro CUIM TSKIHHA M AU IIazae Ha 3eMJIo 3 meBHol Bucotu. Ilix yac maminus
M’A4a BUKOHYETHCS MeXaHiuHa poOora.

Man. 245 Man. 246

Hocaig 2. CtucHeMo IpyKUHY, 3ad)iKcyeMo ii HUTKOIO i ToCTaBUMO Ha IIPY-
KuHy rupio (Maja. 246). [lepenaiumMo HUTKY, NPYKUHA PO3NPAMUTHCA 1 IIij-
HiMe rupio Ha JeAKy BucoTy. lIpyskmHA BUKOHAJIA MeXaHIUYHY PO0OOTY.

Hocaxig 3. Ha BisKy 3akpinmumMo cTep:KeHb 3 OJOKOM Ha KiHIi (Maja. 247).
Yepes 6JIOK IIepeKUHEMO HUTKY, OOUH KiHeIlb sIKOI HaMOTaHO Ha Bich BisKa, a
Ha APYTOMYy BUCHUTH TATapenb. BirmycTumo Tarapens, g gi€0 CUIN TAXKIHHA
BiH omyckaTuMeThbCsI BHM3 i HajgacTh pyxy Bisky. TArapemp BUKOHAB Mexa-
HiYHY poOoTy.

Hocaig 4. CraneBa KyabKa A, AKa CKOTUJIACS 3 TOXUJIOL TJIOMIUHY (MaJi. 248),
TaKO’X BUKOHAJIa MeXaHiuHy po0OTy: BOHA mepemicTuiia uiaiHgp B Ha meaxy
BiZcTaHb.

x

Man. 247 Man. 248
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Axuro Tio a6o KijgbKa Tid mig yac B3a€EMOAIl BUKOHYIOTHh MEXaHi4YHY pPo00-
Ty, TO Ka’KyTh, II[0 BOHU MAIOTh MEeXaHIUHy eHeprii, abo eHepriro.

M’au, migHaTuil Hag 3eMJiel0, CTHCHEeHAa MPYyKHHAa, PyXoMa cTajieBa KyJbKa
MaloOTh €Hepriio.

Enepria — ¢isuuyna BeIuunHa, IO XapaKTePU3Y€E 3TATHICTH TiJl BHKOHYBATH
poborty.

Enepriro (3 rpei1. enepzis — AiAAbHICTH) MO3HAYAIOTH JiTepoio E. OguHUIEI0
eHeprii, a Tako:x i po6otu B CI € omun mkoyas (1 k).

3 HaBeIeHUX OOCJiiB BUAHO, IO TiJI0O BUKOHYE POOOTY TOIi, KOJIU Iepexo-
OUTH 3 OAHOIO CTAHY B iHININI: MiAHATHAHA HaJ 3eMJIEI0 M’ SIU OIIYCKAETHCHA, CTHC-
HyTa IPY'KWHA PO3UPAMIAETHCA, PyXoMa KyJIibKa 3yNMUHAEThCA. KHeprid Tina
IpuU IIbOMY 3MiHIOETHCA (BMEHIITYETHCS), & BUKOHAHA TiJIOM MeXaHiuHA podora
MTOPiBHIOE 3MiHI Oro MexaHiuHOI eHeprii.

PospizaAOT, 1Ba BUAM MeXaHIUHOI eHeprii — moTeHmiaabHY i KiHEeTHUHY.

ITorenmiansHa eHeprisa (3 JaT. nomeHyial — MOKJINBICTD) — Ile eHeprid, aKa
BM3HAYAETHCA B3a€MHHUM IIOJOSK€HHAM TijI, IO B3a€MOTilOTh, 00 YaCTUH
TOr0 caMoOro TiJja.

OckinbKu OyAb-siKe TiJIO0 I 3eMJs NPUTATrYIOThH O4HE OJHOI'0, TOOTO B3a€EMO-
IiloTh, TO TOTEHITiaJbHA €Heprid Tija, IMiZHATOTO HAaA 3eMJel0, 3ajie’KaTuMe
Big h — Bucoru migaATTa. I[Ilo Ginmbima Bucora migiiomy Tija, To GiibIa #oro
TOTeHIiaJabHa eHepris.

IocaimaMmu BCTaHOBJIEHO, IO IMOTEHITiaJbHA €HEePrid Tijia 3aJeKUTh HE TiJb-
KU BiJ BUCOTHU, Ha AKY HMOro IiAHATO, a ¥ Big Macu Tina. SAKmio Tijna migaaTo
Ha OJHAKOBY BHCOTY, TO TijIo OiJIbIIIOI Macu MaTuMe W OiJbIITY IIOTEHIiaJIbHY
eHeprio.

Ilixg vac magiHHsa DigHATOrO Tijla Ha TOBEPXHIO 3eMJIi cujia TAKIHHA BUKOHA-
Ja poboTy, AKa BigmoBizae sMiHi moTeHmiaJabHOI eHeprii Tisa Bix ii sHaueHHsa
Ha BHUCOTi i 0 3HAUYEeHHS HA MOBEPXHi 3eMuIi. KINO A/ 3pyYHOCTI IPUNHATH,
0 TOTeHIliaJibHA €HepTrid Tijla Ha moBepxXHi 3eMJi AOPiBHIOE HYJIIO, TO
TIOTeHIiaJbHa eHeprid MiAHATOro Tija JOpiBHIOBATUME BUKOHAHIN ITig yac ma-
IiHHSA POOOTi:

E,=A=F,,h=mgh.

OT:ke, MOTEHIiaAJIbHY €Heprilo Tija, migHATOro Ha JesIKy BUCOTY, OymZeMOo
BU3HAUaTU 3a OPMYJIOIO:

E_ = mgh,

ne E — moTeHIiaJTbHA eHepriA migHATOro Tiga; m — Maca Tina; g = 9,81 H/xr;
h — BucoTa, Ha AKY HigTHAJHU TijoO.

Benukwuii 3amac moreHIliajabHOI eHeprii Mae Boja ripcbKux ab0 piBHUHHUX
piuok, mimHATa rpebaamu. Ilamaiouu 3 BMCOTHM BHU3, BOJa BUKOHYE POOOTY:
Hajmae pyxy TypbiHam rimpoenekTpocranitiii. B Ykpaini va [[Hinpi mobymoBaHo
KiJIbKa TipoeJeKTpPOCTaHIlill, Y SKUX BUKOPUCTOBYIOTH €HEPTilo BOAU IJIS BU-
poOJIeHHS eJIeKTPOeHeprii.
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Man. 249

Ha manrouxky 249 3o0paskeno mepepis Takoi craniii. Boga 3 Buioro piBHs
magae BHU3 i obeprae KoJieco rizporypoOinu. Bas Typbinu 3’€IHAHO 3 eIeKTPUY-
HOI0 MAIIIMHOI0, IKa BUPOOJISIE eJIeKTPUUHUN CTPYM.

IToTeHIiianbHy eHeprilo MaroTh JiTaK, AKUI JETUTh BUCOKO B HeOi; JOIoBi
KpaIIi y xmMapi; MOJIOT KoIIpa ITif uac 3abuBanudA maab (Maa. 250).

Bigunnasaiouu gBepi 3 IPpy:KMHOI0, MU PO3TATYEMO ii, JOJIAI0OUY CUITY IIPYIKHO-
cTi, TOOTO BUKOHYEMO poboTy. BHacaioK 115070 IpyK1Ha HaOyBa€e MOTEeHITiab-
HOi eHeprii. 3a paxyHOK IIiel eHeprii MpyKuHa, CKOPOUYIOUNCH, BUKOHYE PO0OO-
Ty — 3aYMHAE TBEPi.

ITorenmianbHy eHeprio NPYyKUH BUKOPHUCTOBYIOTH ¥ TOANHHUKAX, pPidHOMA-
HITHHX 3aBOJHUX irpalikax. B aBToMo0ijifgX, BaroHaxX MPYKUHNA aMOPTU3ATO-
piB (man. 251) i 6ydepiB, gedopMy0OUNCh, 3SMEHIITYIOTH IOIIITOBXHU.

IToTeniianbua eHepria IPYKUHU 3aJI€KUTH Bil i1 BUAOBMKEHHA (3MiHU T0B-
JKMHU I Yac CTHUCKAHHA a00 PO3TATYBaHHSA) i sKOPCTKOCTI (3aJIe’KUTh Bifn

Man. 250 Man. 251
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KOHCTPYKIIII IPyKUHU i IPYsKHOCTI MaTepiasy, 3 SKOTO BOHA BUTOTOBJIEHA).
1110 GinbIire BumoB:KeHHA (HedopMallisa) IpPysKUHU Ta 1Mo OijbIna il JKOPCTKiCcTb,
TO OinbIIOI ImOTEeHIliaJ bHOI eHepril BoHa HaOyBae mmig uac medopmarrii. Taxa 3a-
JIeXKHICTh BJIACTUBA OYIb-AKOMY IPYKHO ZedopmoBaHOMY Tiny. IloTeHIianbHy
€Heprio npy*XHO Ae)OPpMOBAHOIO Tijla BU3HAYAIOTH 3a (DOPMYJIOKO:
2
P

n 9

ne E_ — moreHmianbHa eHepria Ipy»XHO AedopMoBaHOro Tina (IPYKUHH);
. . . H

k — KOpCTKicTb Tijna (omMHUILA »KOpPCcTKocTi — 1 —); x — BugoBKeHHs (medop-
M

Marid) Tijma (Ipy:KUHI).
Aure Tijia MOXKYTh MaTHU €Heprilo He TiJIbKU TOMY, III0 BOHU 3aiiMalOTh IeBHE
MOJIOXKeHHS abo ne)OpMYyIOThCs, a i TOMY, III0 BOHU 3HAXOAATHCSI B PyCi.

Kinetuuna enepris (3 rpei. kiHemikoc — Toi, IIT0 HAla€ PyXy) — Iie eHepris,
AKY Ma€ TijJi0o BHACJiTOK BJIACHOTO PYyXY.

Kimeruuny emeprito mae BiTep, ii BUKOPHCTOBYIOTH IJIA HAJAHHS PyXy BiTps-
HUM JaBUTyHaM. PyxXomi Macu IOBiTpPA YUMHATH TUCK HA ITOXWJI ILJIONIMHU KDUJI
BITPAHUX ABUTYHIB i 3MyIIIyIOTh ix o0epraTucsa. O0epTaabHUIl PyX KPUJI 3a JOIO-
MOTOIO CHCTEMH TIepefiay IepeacThCs MexaHisMaM, AKi BUKOHYIOTh TIEBHY POOOTY.

Birpani gsurynu Bimomi 3 maBHix-maseH. Ha mamiouky 252 300pakeHO Bi-
TPAK, V¥ AKOMY 3a PaxyHOK eHeprii BiTpy meiaioTh 3epHOo. CydyacHi ZOCHUTH II0-
Ty:XKHi BiTpaHi aBuryumu (Mmaa. 253) BUKOPUCTOBYIOTh AJIA TOTO, 11100 BUPOOJIA-
TH eJeKTPOoeHeprio, ImigHiMaTyu 31 cBepAJOBUH BOAY M mogaBaTH ii y BOZOHA-
mipui O6amtu. Taki BiTpomBurynHu mobyaoBano B Kpumy i 3axkapmarTti, TomMy
10 TaM HaWJacTilne AMyTh BiTpH.

Pyxoma Boma abo marpira mapa, obepraipouu TypOiHM eJIeKTPOoCTaHIlil, BTpa-
Yyae YaCTUHY CBO€l KiHeTUYHOI eHeprii i BuKoHye pobory. Jlitak, AKUI JETUTH
BUCOKO B Hebi, KpiM moTeHITiabHOI eHeprii, Mae KiHeTUUYHY eHepriio.

Ao Timo mepebyBae y cTaHi CIIOKOIO, TOOTO Oro MIBUAKICTH BiIHOCHO
3eMJIi TOpiBHIOE HYJIIO, TO i 1OT0 KiHeTHUYHA eHeprid BiAHOCHO 3eMJIi JOpPiBHIO-
BaTUMeE HYJIO.

Man. 252 Man. 253
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HociizaMmu BCcTaHOBJIEHO: M0 OiJIBIIII Maca Tija i IMBUAKICTH, 3 AKOIO BOHO
pyxXxaeThcs, TO Oiabila #Horo KiHeTwuHa eHeprisg. BusBieHa 3ajleXKHiCTh

mv®
MaTeMaTHYHO BUPAKAETLCA TaKoio ¢opmynoio: E, = —,

e E — KiHeTWYHa eHepriaA Tijna; m — Maca Tijla; v — MIBUAKICTH PyXy Tina.

3ANMATAHHA 0O BUBYEHOI'O

1. Lo Ha3uBatoTbL eHeprien?

2. Ay eHeprito Ha3BaTb NoTeHuianbHo? KiHeTuyHow?

3. Big yoro 3anexuTb noTeHuianbHa eHepria NigHAToro Hag 3emneto Tina?
4. Fk BM3Ha4atoTb NOTEHLianbHy eHeprito NpyXHO AedopMOBaHoro Tina?
5. Ak BU3Ha4aoTb KIHETUYHY eHeprito Tina?

-
-
e ('

~)

§ 43. 3AKOH 3BEPEXEHHSA TA NEPETBOPEHHA EHEPTII
B MEXAHIYHUX NMPOLIECAX TA MOIO NMPAKTUYHE
3ACTOCYBAHHA

3 POBTIAHYTUX HNPUKJIALIB BUIJIUBAE, IO BCi Tijsia B Ipupoai MaioTh abo Io-
TeHI[iaJbHY, a00 KiHeTUYHY eHepriro. AJje B 0ijbIIOCTi BUIIaAKiB Tijo (Hampu-
KJIaM, JiTak y IOJIbOTi) Mae OLHOYACHO i IOTeHIiaJbHY, 1 KiHeTHUHy eHeprii.

Cymy moTeHIiaJbHOI i KiHeTHMYHOI eHepriil Tijia HAa3WBAIOTHL IIOBHOIO MeXa-
HiYHOI0 eHepricio.

Y mpupozi, TexHimi # moOyTi MoKHA cIOCTepiraTy B3a€MHUU IMepexin Io-
TeHITiaJabHOI i KiHeTHUYHOI eHeprii TiJ.

Hocaig 1. PosrasHemMo mpuiajg 3 BaXKKOM i mpyKuHoIo (Mayu. 254), 3’sacye-
MO, AKi aminm eHeprii mux Tia BigOyBaTmMyThCcs Imim yac mii npuiaany. Kouam
MU IiZHiMeMO Ba:KOK MAacol0 m Ha BHCOTY A HaJ IPY:KHUHOIO, TO HaZaMO oMY
3arac IIOBHOI MexaHiuHOI eHeprii E morerniansHoro suny: E = E_; = mgh. Ilix

yac MagiHHA Ba)KKa MOro moTeHIliaJbHA €Hepris 3MeHIIYEThCA, ajie 301IbIIy-
2

. . . muv .
€ThCA IIBUAKICTL U, a Pa3oM 3 Helo i KiHeTwuHa eHepria E = 5 Ha pisHi
OPYsKUHU BCA IIOTEHIliaJbHA €HEeprisd IepeTBOPUTHLCA Ha KiHeTUUHy, a 3a Ii

2
PaxXyHOK IPY)KMHA CTHUCHeThCA 1 Halyge IOTeHIiaabHOI eHeprii E _, :7.

Man. 254
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IIpu npomMy KiHeTWYHA eHePrisi BasKKa 3MiHUTBLCS Ha HOTEHI[IAJbHY €Hepriio
npy:xHO nedopmoBaHOTO Tija (mpysKuHU). Koaum 3rogoM IIpysKHMHA PO3IPS-
MHUTBHCSA i HAJACTh BasKKy IIBUJIKOCTI U, ii IOTeHIlia/JibHA €Heprid 3HOBY 3Mi-
HUTHhCA Ha KiHEeTMYHY €Hepriio BakKa, 3a PaXyHOK AKOl BiH mimHiMeTbcA Ha
Bucoty h. [lasi mpoiiec MaB 6u MOBTOPIOBATHUCS HECKiHUEHHO, IPU IbOMY 3HA-
YeHHS 3aracy IMOBHOI MeXaHiuHOI eHepril BaKKa U MPyKuHU OyJo 6 cranum i
B OyIb-IKUII MOMEHT PyXy JopiBHIOBaJIO 6 cyMi BCiX BUJIB eHeprii:

E=E_ +E_,+ E_= const.

Hacmopasni pyx saryxaTtume i 3TogoM IPUONHUTHCA, OCKIIBKY MOUYATKOBUN
3amac eHeprii 3aTpaTuUThCA Ha MOMOJIAHHA CUJI TePTA U OMOPY MMOBiTPA.

Hocaixg 2. 3miny moTeHITiaabHOI i KiHETUYHOI eHepriili MoKHa crocTepiraTu
TAKOXK 3a [IOIIOMOTOI0 NPUJIaAy, AKWN Ha3sUBAOTh MaATHHKOM Makcseiia
(mag. 255).

SIKI10 HAKPYTUTH HA Bich HUTKY, TO AUCK IIPUJIANy HimTHiIMEeTbCA Ha AEAKY
BUCOTY h 1 MaTmMe 3amac TOBHOI MeXaHiYHOI eHeprii MOTeHIiaJIbHOTO BUIY
E = E_, = mgh. SIkmo JucK BigmycTUTH, TO BiH, 00epTalouncA, IOUYHe IajaTu.
Ilig vac mamiHHS TOTeHIIiaJbHA €Heprid AUcKa 3MEeHIIYEThCs, ajie BOLHOUAC
30iJbIIyeThCA MOro KiHeTMuHa eHepris, ToO0To BigOyBaeThbCsA 3MiHA ITOTEHIIi-

anbHOI Ta KiHmeTmuHOI eHepriit. ¥V Kiumi mamginua auck HabyBae TaKoi KiHeTHY-
2

. mv . . . .
Hoi eHeprii E, = S SAKOI JOCHUTB JJIsI TOTO, 100 BiH 3HOBY IIiJHABCA Malixe

o TomepeaHboi BucoTu. IKOM He Oys0 BTpaT eHeprii Ha BUKOHAHHS POOOTU
IPOTH CUJI OIOPY, TO PYX MasATHMKA IIOBTOPIOBABCA 0 HECKiHUYEeHHO, a MOoro mo-
BHA MeXxXaHiuHa eHeprid MaJja 0 craje 3HAYeHHA i B OyAb-AKiil TOUIli HOpiBHIO-
BaJia CYMi IIOTEHITiaJIbHOI i KiHeTUYHOI eHeprii AucKa:

E=E_+E,.

Ha ocHOBi umciaeHHUX AOCTiAMKEHb PyXy i Blaemomii
TiJI, HOHiOHUX [0 POSTIAHYTUX HPUKJIALIB, O0yJI0 BCTa-
HOBJIEHO 3aKOH 30epeskeHHs MeXaHiuHOol eHeprii.

SK110 i30/1b0BaHi Bil 30BHIIHHOTO BILIMBY Tijia B3a-
€MOTIIOTH MiK CO00I0 CHJIAMM TAKIHHSA i MPYKHOCTI,
TO IXHS IIOBHA MEXaHiYHA €HepPrid 3aJUIIaAEThCA He-
3MIiHHOIO IIiJT YaC PyXy, TOOTO 3aBKIU CIIPABIKYETh-
cd CIIiBBiTHOIIEHHS:

E =E_+ E_= const.

IIpu upboMy eHeprisi He CTBOPIOETHCA 3 HIUOro i He
3HHKAE, a TIJIBKU MEPEXOJUTh 3 MOTEeHI[iaJIbHOI B Ki-
HETHYHY eHepPriio i HaBImaKu.
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Ha mpaxTuiii 0ygb-aKkuii pyx TiJ BigOyBaeThCs 3a HAABHOCTI OiJIBIIIOT0 YN’
MEHIIIOTO OIOPY CepPeOBUIINA.

g npukaagy po3TyIsTHEMO PYX BaHTAXKY, IO OMYCKAETHCSA HA IaparryTi
(maj. 256). Jlo poSKpPUTTA IMapalryTa BaHTaK PYXaE€TbCs BHU3, 30iJbIITyIOUN
BJAacHY MBUAKicTh maminHA. IloTeHmianbHa eHeprid BaHTaKy 3MEHIIYETHCH,
3a PaxXyHOK YOTro 30iJbIIYEThCA KiHeTHUHA eHepris i BUKOHYeThCA podoTa Mpo-
T cuy onopy moBiTps. Ilicia po3KpuTTA maparryTa pisKo 3pOCTa€ OIip IOBi-
TPs 1 3BMEHIIyeThCA IIBUAKICTL MaMiHHS, a Pa3oM — i KiHeTHuHa eHepris BaH-
TaKy. SMEHIIeHHs MIBUAKOCTI HaiHHA BaHTAKy BifOyBAa€TbCs OO IIEBHOTO
3HAUYEHHS, JOCATHYBIIN SKOTO BiH MOUMHAE PYXaTHUCSI BHUS3 3i CTAJIOI0 IITBUIKI-
ctio. KiHeTrnuHa eHeprisg BaHTaKy IIPU IIbOMY TaKOYK € CTAJIOI0, ITOTeHITiaJIbHa
JK eHepris Bech yac 3MEHIIIYEThCA Pa30M 3 BHCOTOIO.

IloBHaA MexaHiUHA eHepriA BaHTAKy B HAWBHUINOMY IIOJIOKeHHL K, mOpiBHIOE
AOTo IOTeHIiaNbHilM eHeprii B mii Toumi, Tobtro E, = E ; = mgh; nosHa
MeXaHiUHa eHeprid BaHTa)Ky B MOMEHT Ipu3eMJIeHHs K, TopiBHIOE 10TO KiHe-

_ mvz

TUUHil eHeprii B meit MmomeHT, ToOTO E, = E, = 5 Po6ora mpoTu cus omopy

MOBiTPA mig yac mamgiHHA BaHTaXKy OyJia BUKOHAHA 3a PaXyHOK 3MEHITIEHHSA
ioro mMoBHOI MexXaHiuHOI eHeprii i Bu3HauaeThesa 3a (PopMyJIOO:

A=E, - E,

Omxe, 3aBXKIU 3a HAIBHOCTI OMOPY cepegoBHINA MexaHiuHa podoTa Pyxo-
MOTO Tijla BUKOHYETHCSA 3a PaxXyHOK 3MEHIIEHHS HOTO IOBHOI MeXaHiuHOI
eHeprii.

Tak camo BimOyBaeTbhCsA, KOJU IIi Yac PyXy HOilOTh CUJIN TE€PTA MiK TBEPIU-
mu Timamu. Hanpukiaazn, Koau moisp mim iskmxkae mo cramiii (mas. 257), nBu-
I'yH TeIlJI0BO3a He IIPaIfioe, podoTa IPOTU CUJ TePTA BUKOHYETHCA 34 PAXYHOK
3MEHIIIeHHa KiHeTUYHOI eHeprii moisga, MBUAKICTh AKOTO IPU ITbOMY 3MEHIITY-
€ThCA.

Man. 256 Man. 257

3AMNMUTAHHA 4O BUBYEHOIO

1. HaBeaiTb Npuknagm, konu Tina MatoTb NOTEHUianbHYy i KIHETUYHY eHeprii.
2. Y YoMy nonsirae 3akoH 36epexeHHs MexaHi4yHoi eHeprii?
3. Y akux Bunagkax 3akoH 36epeXeHHs1 MeXaHiYHOI eHeprii He BUKOHYETbCA?

e
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3A0A4YI TA BIMPABU

Po3B’sa3yemo pazom

1. fIxe 3 HaBeeHUX HA MAJTIOHKY 258 Tin
3 KT 9gr Mae HaWOiIBITy MOTeHIialbHY eHeprimo?

Haiimenmry? O6umciaits iX, SKITO BCi Tinda
— — ) —_ — — .
i i MiZHATO HA BUCOTY 2 M.

Bionosidv: yci Tiza mnepedyBaroTh HA Of-
HAKOBil BMCOTi, TOMY HaNOiJBIITYy ITOTEHILi-
aJIbHY eHeprito Mae Tijio 2, Mmaca AKOTro 5 KT,
a HallMeHITy — Tijio 4, Maca AKOro 2 Kr.

IITo6 obumcauTu 3HAUEHHS IIUX EHEepTii,
cxopucraemoca popmyior E_ = mgh:

E,=5xkr 10 H/™m -2 M= 100 [I:x,
Man. 258 E,=2xkr-10H/m 2 m = 40 [Ix.

2. Tino macoro 10 kr migusaau Ha Bucoty 10 M i Bignyctuau. ARy Kimeruu-
HY eHepriro BoHO MaTuMe Ha BucoTi 5 m? OmopoMm MmoBiTpA 3HEXTYBATH.

HaHo: PosB’szanua

m = 10 Kr Tino meBHOI Macu, ImigHSATEe Ha OeAKY BHCOTY, MAae€ IIO-
h=10m™ TeHIlianbHy eHepriio E_ = mgh.

hy=5mMm SIkmro Tiso mazae, TO BOHO Ha IIeBHiN BUCOTi A, mMaTuMe

g =10 H/kr HOTeHIiandbHy eHepriio E_;, = mgh, i KineTuuny eneprimo E ;.
BukopucToByoun 3aKoH 30eperKeHHsa eHepril, 3aluIemMo:

En = Enl + E}cl'

E -7

Tomi E ;= E_— E ; = mgh — mgh, = mg(h — h,). IlifcTaBuBIIN 3HAYEHHSA

BeJINYUH, OTpI/IMaGMOZ
E =10 xr - 10 H/kr - (10 M — 5 M) = 500 [Ix.

Bionosiov: E ;= 500 [Ix.

3. Ha TuxookeancbKoMy ys3bepexoki Mexkcuku, 0ins I'yanyabKo, € migBos-
HUI IpoT 3 oTBOpoM y ckJeniHHi. Koan xBmiai mpuboro BAAPAKTb y CTIHKY
rpoTa, 3 KOHYCOIIOZiOHOTO OTBOPY 0’€ Bropy (poHTaH BOAU, JOCATAIOUN BUCOTHU
50 M. fki mepeTBOpeHHs eHeprii BiAOyBaOTHCS MPU IIHOMY?

Bionosgidv: KiHeTWYHA eHepriag XBWJIb IIiJ yac NpubOI0 IepeTBOPIETHCA B
IOTEeHITiaJIbHY €Hepriio Boau, sSKa IIiJHiMaeThCA BUCOKO BIOPY.

PiBens A

321. TomoBHITH peUYeHHH.

Ilix yac maminaAa M’AYa BEPTUKAJIBLHO BHU3 30iJBIIYETHCSI HOTO ... €eHeprid
i... moTeHIiaabHA €HEPTid.

Enepria — ... BeaquuwmHa, 110 XapaKTepusye 3MaTHICTH Tija BUKOHYBATH...,
ONUHUIIEIO eHeprii €... .

322. 3amicTh KpaloK YOUIIITh Ha3BU (PiBUUYHUX BEeJTUYUH ab0 X OJUHUIH:

MIBUAKiCTh PyXy Tijma — ...; ... — 1 H; ... — 1 [I:)K; eHepria — ... .
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323. Busnaure, AKi BUAU MeXaHiuHOI eHeprii (KiHETUUYHY, IOTEHIIAJIBHY,
KiHeTUYHY i IoTeHITiaJbHY) MalOTh Tija (a00 He MalOTh MeXaHiuHOI eHeprii):

a) ige moism; 6) JeTUTH JiTaK; B) CTUCHYTAa MPYKUHA; T') MiABiIeHa g0 cresi
JIFOCTPA; A) M’ sS4 JIEKUTH Ha (pyTOOIRHOMY MOl (M’SY BBAXKATH MaTepiaabHOIO
TOYKOIO).

324. 3a paXyHOK YOT0 MU 3a0MBAE€MO IBAX y JAEPEBO MOJOTKOM?

325. Tina macor 5 Kr i 3 K pyxaroThbCsa 3 OJHAKOBUMU IMIBUIKOCTAMHU. SIKe
3 HUX Mae OiJbINy KiHeTHuYHY eHepriio?

326. IToscHiTh, aKi 3Minu eHeprii BimOyBarOTbCA B TAKUX BUITAJKaX:

a) mig vac maminesd Bomu y Bomocmani (mas. 259); 0) mim uac migKugaHHS
M’sua BePTUKAJIbHO Bropy; B) HiJ Yac 3aKPyUYyBAHHS IPYKUHU PYyXOMOTO Bis-
Ka; T') Ha OpUKJa[i npyKuHu asepent (maja. 260).

i
Man. 259 Man. 260

327. TloscHiTh, HaBiIo Baronu moisga obsagHamno 6ydepavu (Maa. 261).

328. 3 K00 METOI0 KPHUXKi peui mepeq mepeBe3eHHAM IIAKVIOTh ¥ COJOMY
vy BaTy?

329. fAKy moTeHITiaJIbHY €eHeprilo Mae€ TiJio Macoio 3 KI, IiJHATe HA BUCOTY
10 m?

330. BusuauTe macy Tija, HiZHATOTO HA BUCOTY 5 M, AKIIO HOT0 IIOTEHINi-
anmbHa eHepria gopisuioe 1000 [I:x.

331. fIky moTeHIIiaIbHY eHeprilo Mae NPYsKUHA, AKIIO il cTHCHY I Ha 8 cMm?
Koperkicts npysxuuau 100 H/m.

332. Benocumeauct Mmacomo 70 Kr pyxa-
eTbca 31 mBuAKicTio 36 KM/Toxm. fIka Ki-
HeTUYHAa eHepris Besocumenucra?

333. PeakTuBHUI JiTaK, Maca SKOTO
nopiBHIOE 50 T, JEeTHUTh 3i IMIBUAKiCTIO
300 m/c BigHOCHO 3em.i. Busmaure i#oro
KiHeTUYHY eHepriio.

334. Kyna, maca akoi mopiBHIOE 9 T,
BUJIiTae 3 TBUHTIBKU 3i IIBUIKIiCTIO
800 m/c. Busnaure ii KiHeTUuyHY eHep-
rifo.
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335. Ha ckinmbku 30ibIIUTHCA IIOTEHIiaJbHA eHepria Tijza macor 1 Kr,
AKINO HOoro HmigHAAM Ha BuUcOTy 15 m?

336. fAxuit Bung eHeprii BUKOPUCTOBYETHCS Il Yac raJbMyBaHHSA €JIEKTPO-
MOI3iB 3a HOIOMOTOI0 CTHCHEHOro moBiTpsA? IK BoHA HAKOMUUYYETHCS?

337. IloreHmiasbHa €HEPTid 3aJI€KUTDH BiJf Macu Tija i BUCOTHU, Ha AKY HOTO
nigaaro. IlpugymaiiTe mociigu, SKUMH IIe MOYKHA IIPOJAEMOHCTPYBAaTH.

338. KineTnuHa eHeprida 3aJie;KUTh BiJi Macu Tija ¥ MIBUJKOCTI iX PyXYy.
IIpunymaiitTe mociigy, AKMMHU Ie MOKHA IPOLEMOHCTDPYBATH.

Pisens b

339. ITapamyTucT comyckaeThbcd Ha IapairyTi. 3a paXyHOK AKOi eHeprii
pyxaerbeda mapainytuct? AKi mpu oMy BifmOyBaiOThCSA 3MiHU eHeprii?

340. fdxumm cmocobaMu MOKHA 30iJABIIUTHA KiHETHUUYHY # HOTEHIiaJbHY
eueprii tin?

341. Yu ogHAKOBY IIOTEHI[iaJbHY €HEeprilo MaTUMYTh LEeTJINHU, IOKJIageHi
Ha pisHi rpani?

342. Yu MoKyTh ABa Tija PisHOI Macu MaTU OJHAKOBY KiHeTHUHY eHepriio?
3a akoi ymoBu?

343. ¥V akoro aBToMOOiJIA MAlOTh OYTHU «IMOTY:KHIiIIi» TajgbMa: JeTKOBOTO UK
BaHTa)xkHOTOo? Yomy?

344. Yomy rymMoBU# M’AY TifiCKaKye, AKIO KUHYTHU Horo Ha miggory? fxi
3MiHU eHeprii BizOyBaioThCcsa IpU IIHOMY?

345. 3amac AKoi eHeprii Mae IpyKMHA 3aBeIEHOI0 PYYHOI0 MeXaHiuHOro
rogmaHuKa? Illo o3Hauae «3aBecTu MPYKUHY TOOTUHHUKA» 7

346. YoMy mpoBa pybaioTh He MaJ00, & MAaCUBHOIO COKUPOIo (Maj. 262)? 3a
PaxyHOK sIKOI eHeprii pyiiHyeThcsa AepeBuHAa?

347. YoMy Ha moporax JIETKOBUM aBTOMOOiJIAM JO3BOJIEHO iXaTH 3 0iJIbIIIOI0
IMIBUAKICTIO, HiK BaHTAKHUM?

348. Ykpaiucbkuii ciopremeHn Cepriii Byoka, BUKOHYIOUM CTPUOKU i3 Kep-
nuHoio (Mmaja. 263), mogosaB Bucoty 6 M 20 cMm. 3a paxyHOK sIKOI eHeprii BiH
migHaBcA Ha TaKy BucoTy? ki sminm emeprii BimOyBaaucs mig uac ctpubra?

349. [lnsa akpobaTUUHUX CTPUOKIB, CTPUOKIB y BOAY, CTPUOKIB Iijg yac BU-
KOHAHHSA JeAKNX INMHACTUYHUX BIIPAB 3aCTOCOBYIOTh TPAMILIiH, AKUH € IPYIK-
HOIO JTOIIIKOIO, 3aKPiIieHor 3 ogHoro KiHmA. IlodacHiTs mpuHIMO ail TpaMILii-
Ha I srajgaiiTe, AKi aMiHU eHeprii Big0yBaloThCcA HIpPU IIHOMY.

Man. 262 Man. 263
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350. 3a paxyHOK AKOi eHeprii caHKHu
cuycKarThcA 31 cHiroBoi ropu? ki 3wmi-
HU eHeprii BigzOyBarmThCs IIpPpU I[LOMY?
SAri Bumu eHeprii maroTh CaHKH HaA ce-
penuHi crrycky?

351. Birep, 1110 AMe 3 BEJHKOIO CHJIOIO
Ha BiIKPUTOMY MicCIli, 3HAYHO IOCJIa0JIIO-
€ThCs, SKIMO Ha HOoro ILIAXY € Jic, i Bce-
penuHi sicy 30Bcim ctuxae. Ha m1o BuTpa-
YaeEThCA IIPU IIbOMY KiHeTMYHa eHeprid,
AKY Mae TOoBiTpA, 1m0 pyxaerbea? AK BU-
KOPHUCTOBYIOTH IIe ABHUIIEe AJs1 60poThou i3 Man. 264
CYyXOBisIMU B CTEIIOBUX paitoHax?

352. Kocmiunuii kopabeib, Maca SIKOTO HOPiBHIOE 3 T, HiJHABCS Ha BUCOTY
100 xMm mang 3emaero. K 3aMiHuIacsa #oro moreHiagabHa eHeprisa?

353. Cuma tskinua Ha Micami B 6 pasiB menmia, Hisk Ha 3demui. Ak
3MiHUTBCA Ha MicAlli moTeHITiaibHA €HEePrid Tija IIOPiBHAHO 3 il 3HAUEHHAM Ha
3emui?

354. Kaminp, maca SAKOro JopiBHIOE 5 Kr, majgae 3 BucoTu 15 M Ha gax Oy-
OUHKY 3aBBUIIKK 3 M. OOumcIiTh MOTEeHIiaJbHY eHepriio Ha 060X BHCOTax i
po0OoTy CcHJIM TAMKIHHSA.

355. fka piuxka — ripcbKa um piBHMHHA — Ma€ OiJIBIIIi eHepreTUuYHi pecypcu?
3 AKUM 3aCTeperKeHHsIM MOTPiOHO JaTH BiAIIOBiAL HA Ile 3amUTaHHSA?

356. Ileperopomxkyioun B Samopikski [[Himpo rpebsaeio (man. 264) min
yac CIOPYAKeHHS TiApoeseKTpocTaHIlii, pos3B’sdsanam Tpu mpobsaemu. Aki?
IToscuiTs. Aka possb rpedsi?

357. Tino macoro 20 Kr Bmajo 3 maxy OyAWHKY 3aBBUITKH 25 M. Busmaurte
TMOTeHIliaJIbHYy 1 KiHeTHuHy eHeprii Tija Ha BucoTi 10 M.

358. fki Bumm eHepril mMae BaHTa)X Macoio 2 T y Ky30Bi aBTOMOOLISA, II[O
MYUTH IO [0po3i 3i mBuakicTio 72 km/rox? Bucora Kysosa — 1,2 M. Busuaure ix.

359. Kyusa, maca akoi mopiBuioe 9 r, mpoOuBae GOIIKY TOBIMUHOIO 5 CM, IPHU
nbomy ii mBuaKicTs 3meHIIyeThea 3 600 1o 200 m/c. Busunaure sMiHy KiHeTH4-
HOi eHeprii, pobOTy i 3HAUEHHS CUJIU OIOPY, BBAKAIOUH il CTAJIOI0 BEJIUUYNHOIO.

360. Jlirak, maca ssikoro mopiBuioe 100 T, migHABCcA Ha BucoTy 1 KM, HaOpaBIITH
mpu 1boMy mBuAKicTs 200 M/c. fIKa fioro MexaHiuHa eHeprisa BigHOCHO 3eMJIi?

361. fAxky pobory Tpeba BWMKOHATH, 00 3aIIyCTUTU HA OPOITY HABKOJO
3emii cynyTHUK Macoo 5 7?7 CymyTHHK Mae JeTiTu 3i mBHUAKicTIO 8 KM/C Ha
Bucori 100 kM. BusHauTe MexaHiuHy eHeprito cymyTHUKa Ha OpoOiTi.

362. Tino BinbHO majmae Ha 3emJo 3 Bucotu 25 M. fka fioro mMBUAKICTL y
MoOMeHT yaapy o6 3emuo? 3pobiTh TaKuil pos3paxyHOK aasa Micsiid.

& § 44. MALUIMHN TA MEXAHI3MU

3Hapmmﬂ, AKe TpUMAae JIOAWHA IIiJ] Yyac BUKOHAHHSA PO0OOTH, HMOBTOPIOE Ti
pyxu, dKi BUKoHYe pyka. Hanpukiaazn, posduBaouu MiKapaJayny ropixa, MoJIO-
TOK TaK CaMO HilHIMa€eThCs I OMMyCKAEThCA, AK i Kyaak. Taki pyxu He 3aBKIU
MalOTh [OOCTATHIO TOYHICTh i INMBUAKICTH. YIapum MOJOTKOM, KJUHKOM abo
BicTpAM He 3aBiKAM IIOTPAILJISAIOTH HAa OfHE I Te camMe Miciie 0O6pPOOJIIOBAHOTO
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Man. 265

Tija. ¥ mpoilieci IMIUTTA JEerKoio I'OJKOI0 3 HUTKOIO IITBAYIIL JOBOAUTLCSA PyXaTU
B 6araTo pasiB BasK40I0 PYKOIO, BUKOHYIOUM IIPU IILOMY 3aliBy POOOTY.

IToTpeba 3MeHINIUTU 3aTpaTU HA 3aiBi pyxXu, 30iJABINUTU MIBUAKICTH i TOU-
HicTh mii sHapaagd IIpalli 3yMOBHJIAa HeOOXiZHIiCTHL He IIPOCTO YTPUMYBATHU IIe
3HAPAOIA PYKOIO, a 3aKpPilIIOBATH HMOro y CHeIiaJbHUX NPUCTPOAX, HAKi
BUKOHYBaJu 0 IIJIKOM TOYHi i mBuAKiI pyxu. TakK, oueBUHO, BUHUKJIA IOTPE-
0a JIOMVMHYU B MAalmIMHAX i MexaHidmMax. HanpukJiaz, mBauKa 3a OOHY XBUJIUHY
BUKOHY€E 0sim3bK0o 50 cTibKiB (Maa. 265, a), a ckoHCTpylioBaHa JJis Iiei camoi
omeparii mBeiiHA MaIMHA 3 MeXaHiuHUM HpuBogoM poouTs 1500 omHAKOBUX
cTiOKiB 3a ogHy XBUJMHY (MaJs. 265, 0).

V mepekJiazi 3i craporperbKoi CJI0BO «MeXaHidM» O3Hadae 3HAPAALA, IPU-
cTpiii. B emoxy poskBiTy rperbkoro tearpy (500 p. mo H. e.) 3a ZOIOMOTOIO
cIeliaJibHUX IIPUCTPOIB IMiAHIMa M W omycKaJu Ha CIleHi aKkTopiB, AKi 300pa-
sxkanu OoriB. IIi mpucTpoi HaswBamm «MexaHe», 3Bijcu, MabyThb, i TOXOAUTH
TEPMiH «MeXaHidM» Ta iH.

Kousu groguni mig yac BUKOHAHHSA POGOTH MOTPiOHO ITepPeMicTUTH SKech Tijo
BiIHOCHO iHIMUX TijT a00 3MiHUTHU HAIIPAM HOT0 PyXy, BOHA BUKOPUCTOBYE CIIe-
miajgbpHiI TPUCTPOi, AKI HABWBAIOTH MEeXaHi3MaMu.

Sk cBimuuTh icTopid, JIOAWMHA MOYasIa BUKOPUCTOBYBATU OOUH 3 IEPIIUX
MexaHisdMiB — JyK — e 3a 12 Tuc. pokiB g0 HOBOI epu (maja. 266, a). Bararo
MexXaHi3MiB BUKOPHCTOBYIOTECSA B CyUaCHIil TexXHIIli ¥ mo0yTi, 30KpemMa Ko0Jeco
(mai. 266, 6), mecrepHi, merai (maa. 266, 8), kauH (Manx. 266, 2) ToIro.

@

Man. 266
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MexaHi3M — 1ie IPHUCTPiii, IO mepegae pyx a6o mepeTBOPIOE OMUH BHA PYXY
B iHIIMIA.

CioBO «MammHa» MOYaau IITUPOKO BIKU- '-
Batu Jgunie 3 XVIII cr. Hum mouanu Ha- |
3WBAaTH TPHUCTPOi, AKi OyJa0 BUHAKWIEHO
iHKeHepaMM [OJd BUKOHAHHS OCHOBHUX
BUPOOHMUMX omepartiii (poboru). Jlroguua
JUIlle KepyBaja TaKUMHU MPUCTPOSIMHU-MA-
MIUHAMHA.

SKIt0, HAPUKJIAL, JIOAWHA KOIAE 3€MJII0
JomaToio (3acobom mparri) (man. 267), yaiBep-
caJIbHUII eKckaBartop (marnmHa) (Maja. 268)
BUKOHYE ITI0 caMy [Iif0 cBOIM KoOBIIIeM abo iH-
MU IpucTpossMu. MerajeBi 3aroToBKU IIi- 1 - =
nilimae eneKTpOMArHiTHIE KpaH, KpaHiBHUK el J,::}i_;{‘-:”.
TiIBKY Kepye UM IIPOIIeCOM.

Man. 268

Mamuramu € Takox Besocumen (maja. 269), AKuil JOIMHA BUKOPUCTOBYE
I TlepecyBaHHA, KOCMiuHMEN Kopabesb (MaJs. 270), 6e3 AKoro 0yJyio 6 HEMOIK-
JIB€ OCBOEHHS KOCMIUHOTO IIPOCTOPY.

1106 BuKOHaTH POOOTY, V KOMKHINT MaIllTuHi € BiATIOBiAHUI poGouuii opraH:
B eKCKaBaTopa — KiBIIIl, Y IIiAAOMHOTO KpaHa — eJIEKTPOMATHIT, y BeJIOCUIIe[a —
BelyYe KOJeco.

PobGouomy opramy mamimHu Tpeba HagaBaTU PYyXy, 3aTpPadyaroyud eHepriio: y
BeJiocuIlena — M’SI30BUX 3YCWUJIb HIir JIIOMWHU, B €KCKaBaTopa M KOCMiuHOTO
KopalJid — eHepriio 3TOPSAHHSA HaJbHOTO0, B €JIEKTPOMArHiTHOTO KpaHa — eJeK-
TpuuHy eHepriio. OTiKe, y KOKHIN MaIlluHi Mae OyTH IPUCTPil, ¥ SKOMY TOit
Uy iHIMWA BUJ €Hepril mepeTBOPIEThCA B MeXaHiuHUUA pyxX. Takuii mpucTpii
Ha3WBAIOTh ABUTYHOM.
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Man. 269 Man. 270

MexaHiuHU# pyxX Big ABUTYHa 10 PO-
00YOT0 OpTaHy MAIIWHU IIepelaeThca Pis-
HUMHU MexaHisMaMu (HAIIPpUKJIAZ, IIIec-
TepHAMU, JaHIporamu (mana. 271)), aki
Ha3MBaIOTh MepeJaBaJbHIMU.

OT:ke, Yy KOJKHIA MaIINHi € TPU OCHOB-
Hi yacTMHHM — poOOYMii OpraH, mepega-
BaJBHUN MexaHi3M i nBuryH. HaaBHicTb
OUX TPHOX YACTUH BiAPi3HAE MaIIUHY
Bif OyAb-AKOTO iHIIIOTO TEeXHIYHOTO TPU-
CTPOIO.

Man. 271

MamuHa — e MOETHAHHA MEXaHi3MiB JJIs IePEeTBOPEHHS €Heprii 3 0JHOTro
BUAY B iHIIMIA.

Huni memani mwupiile BUKOPHCTOBYIOTHCA HE OKPEMi MaIIWHU, a CHUCTEeMU
MAaIIH aBTOMAaTHUYHOI mii.

§ 45. NPOCTI MEXAHI3MU

TucaqoniTTa TOMY JIIOAW BHKOHYBAJIMU BCi POOOTU 3a JOIIOMOIOI0 CHJIU CBOIX
M’a3iB. I3 yacoMm BOHM BMHAMIILIN PisHI MeXaHi3MM, {00 HOJETIINTHA CBOIO IIpa-
mro. Jlromy mepexkoHasiMcd B TOMY, IO HabaraTo Jieriile IIepecyBaTU BaHTaXKi,
mepeKouyun ix Ha KoTKax. Ha OCHOBI ITbOr0 BOHM BUHAMIILIN KOJIECO.

VaBiTh, 1110 BaM IIOTPiOHO IigHATH, HAOPUKJIAL, SINUK, SKUI HAITOBHEHUM
iHCTpyMeHTaMu ¥ BaKUTh HabaraTo Oisbine, Hisk Bu (Maj. 272). Ak 1e spoduru?

Hamnesne, Tpeba 3HaiiTu MillHY *KepAuHY ab0 MeTaeBy PeiKy, HUKHIM KiH-
IeM CIePTUCA B I'PYHT Wi AMIMKOM i TiJHATH HOT0, CKOPUCTABIIINCA MEXaHi3-
MOM, KW Ha3WBAIOTh BajyKeJieM.

Ba:xinxp — e TBepe Tito, AKe MOJKe 00epTaTHCA HABKOJI0O HEPYXOMOI OIIOPH.
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Man. 272

Bioku momomaraioTh migHiMaTH Ta OIyCKATH BaHTAMKi.
Baok — 1e Koseco 3 K0JI000M, 3aKpinJieHe B 000#Mi.

Yepes »x0J100 0JI0Ka IPOIIYCKAIOTH MOTY3KY, TPOC a00 JIAHIIIOT.

Hocain 1. Jo HUTKKM IPUKPIIHMO BaHTa)X. HUTKY NOepeKMHEeMO uepes
010K. BismbHUI KiHEIb HUTKYU OIPUKpPIiTUMoO g0 guHamomeTpa (man. 273, a). Ilix
yac migHiIMaHHS Ta OMyCKaHHSA BaHTa)Ky Bich OJIOKa He pyxaeThbcs. [[mHaMO-
MeTp HMOKa3ye 3HAUEeHHS CUJIU, 3 KO0 MU IifHiMaeMo BaHTaX (Maja. 273, 0).

2
:'-.-_.__,.j.

@ Man. 273

Hepyxommuii 6;10k — 11e 0JIOK, Bich AKOTO Mmig 4yac MigHi-
MaHHA a00 ONMyCKaHHS BaHTaKiB Hepyxoma.

3MiHIOIOUM IIOJOKEeHHS TUHAMOMETpPa, 3BepPTaeMoO yBary
Ha Te, IO IIOKA3W AWHAMOMETpAa 3aJUIIAIOTLCSI CTAJUMU.
IligBicumo BaHTak mo rauka nuHamometrpa. Iloxasu nuHa-
MoMeTpa OyAyTh Ti cami.

Hocaig 2. OguH KiHellb HUTKW IPUKPIIUMO, HaAIPU-
KJIam, IO IIITaTUBa, a APYyruii — 1o nuHamomeTpa (mas. 274).
Ha murni migsinryemo 610k 3 BamTaskem. IligHimaroun a6o
ONyCKaluu BaHTa)K, MU 0auuMO, IO Pa3oM 3 HUM pyXa-
eTbecs i 0ok, OTiKe, el 610K pyxomwuii. OKpiMm TOro, mo- 4
Kasm JUHaMOMeTpa BABiUi MeHIIN, HijK Bara BaHTaKy.

Pyxomuii 650K — 11e 0JIOK, Bich AKOT0 mMimHIiMa€eThCs a60
OIIYCKAETHCS Pa3oM 3 BaHTakeM. Pyxomuii 0JIOK Ta€ BH-
rpaur y cuii y ABa pasm.
Man. 274
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Pyxomuii 6JIOK BU 3aBXKAM MOKETe TIO-
6aunTHU B OyAL-IKOMY TigHOMHOMY KpaHi.
Bin 3’egnanuii 3 rakom KpaHa (maJn. 275).

KomoBopor — 1e pisHOBHUJ BaKesd.
Bin nmpusHaueHu#l a4 omepsKaHHS BUTPa-
1y B CHUJIi.

KomoBopor mMo:xkHa mobauuTu B OyIb-
AKOMY ceJti 0ina kpunuii (maa. 276, a, 6).
3a I0IMoMOroi0 KOJIOBOPOTA HABiTH AUTHHA
MOKe BUTAITHU 3 KPUHUILL Bipo BOAM.

Y OaraTthox BUIaJKaxX 3aMicTh TOTO,
1106 migHiMaT BaHTaXK Ha AesAKY BHUCOTY, OT0 BKOUYIOThH ab0 IlepecyBaioTh Ha
Ty caMy BHUCOTY 3a JOIIOMOI'OI0 MOXHJIOL IJIOUUHMU.

Man. 275

Man. 276

IligmiMaroum BaHTaK y3MOBK MHOXUJOI IJIONIMHIU, OTPUMAEMO BUTPAII Y
CUJIi B CTLIBKHY PasiB, Y CKIIbKY pasiB JOBKUHA CXUJIY ILJIOIIMHU OinbIa 3a ii
Bucory (maxn. 277, a, 0).

IToxuma maomuua (Mas. 278) mosermiye migiioM BaHTasKiB. Xoua HTH IO
Hill ZOBOOUTHCA HOBIIE, aje 3ycuab Tpeba 3aTpavaTu Habarato MeHIIe, HiX
OigHiMaouYu BaHTAXX BEPTUKAJIBLHO BTODPY.

>

g
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Man. 277 Man. 278
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Man. 279 Man. 280

I'BunToBa mpabuua (Maa. 279) € TakoK ITOXUJIOIO ILJIOIMHOIO, IIT0 OOBUBAE
Bich, momiOHO Mo pisrOu rBuHTa. Il0o IBUMHTOBiN ApabuHi migHimMaTucs Jeriie,
Hi’K 10 BepPTHUKAJbHiN, ajle JOBOAUTHCA M0JIATH OiJBIINY BifcTaHb.

I'eunr (man. 280), axk i rBuHTOBa ApabwHa, — MOXWJa ILIOIMHA. ['BUHTH
BUKOPUCTOBYIOTH IJISA CKPIMJIEHHA [eTaJiei.

Kaun — pisHOBU MOXUJIOI IIJIOII[MHMA.

Kiue cTaHOBUTHL OCHOBHY YACTUHY KOJIOUNX, PidaJbHUX, CTPYTraJbHUX iH-
CTPYMEHTiB: TOJIKM, HOXKa, HOMKWUIlb, COKUPHU, CTaMeCcKu, pybOaHKa, JeMeIla
miIyra.

Illecrepni — me 3y0uacTi Kojeca. IX BHKOPHUCTOBYIOTH [AJIA DPeryJIIOBaHHS
mIBUAKOCTI oOepranusa. OmHa IlecTepHA MOXKe obepTaTu CYCigHIO 3 OiJIbIIIOI0
a00 MEHIIIO0 IIIBUAKICTIO.

3rasa"i mPUCTPOi 3MIiHIOIOTH CUJY I BUKOPUCTOBYIOTHCS [IJA BUKOHAHHSA
MexaHiuHOI poboTu.

IIpucrpoi, npusHaYeHi AJIs1 3MiHM CUJIM, HA3UBAKOTh NPOCMUMU MEXAHi3-
mamu.

Bes mpoctux mexanismiB He obiliTucsa sxomuoro nua (maa. 281, a, 0).

Man. 281
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3ANMUTAHHA 0O BUBYEHOIO

1. HasBiTb NpocCTi MexaHiamu, SKi ntognHa BUKOPUCTOBYE Y CBOIN OisiNIbHOCTI.
2. Wo Take Baxinb?

3. YuM Bigpi3HAETLCS pyxomuii O6nok Big HEpPYXoMoro?

4. 1N 4Oro BUKOPUCTOBYHOTb NOXWIY MIOLLMHY?

5. HasBiTb pi3HOBUAM NOXUNOI NNOLLUHN.

6. Akumii Burpaw y cuni gae pyxomuii 6mok? MNMoxuna nnowmHa?

§ 46. MOMEHT CUJTUL. YMOBU PIBHOBAI'N BAXES

HK yoKe B3asHadajiocd, BaKijab — TBephe
Tij0, siKe MOosKe obepTaTucsa HaBKOJIO HEPYXO-
A Moi omopu. Voro 3acToCOBYIOTh AJIA 3MiHM Ha-
mpsaMy ¥ BsHaueHHs CWJIU, HATOPUKJIAL IJIs
3piBHOBasKe€HHA BeJIMKOI cujaum MaJioro. Ba-
Kinb (Man. 282) mae TaKi XxapaKTepPUCTUKMN.
v Touka MpuUKIATaHHA CUJIM — IIe TOYKA, y
Man. 282 AKill Ha BasKiib Aie iHIIe Tino.

Bice obepramHs — mpama, IO IIPOXOAUTH
yepes HEPYXOMY TOUKY omopu Bakeas O i HaBKOJIO SKOI BiH MoOKe BiJbHO
obepratucsi. PosriisHeMo BUIIaIOK, KOJUW BiCh O0epTaHHS pO3TAIlIOBaHA MiK
TOUKaMHU OpUKIafaHHg cul F, i F,.

Jinia mii cmam — me mpAMa, y3I0B:K AKOI HAaIpsMJIeHA CHUJA.

IIneue cuim — HAaWKOpPOTINIA BificTaHb Bix oci obepranHsa Tisa O mo aimii mii
cuiau. Ilneue cuin mosHauamoTs JiTepoio d. Opuuurero mieda cuiau B Cl € ogun
metp (1 m).

Hocaig. BisbmeMo Bakinb, momiOoumit 1o 300paskeHoro Ha MaaioHKy 283. Ha
Bimcrani 10 cm Bix oci obepraHHA migBicuMO 40 HBOTO 6 Ba)KKiB, KOYKEH Macoio
100 r. II1o6 3piBHOBasKUTH BaKiJib IBOMa TaKMMHU CaMUMU BasKKaMMt, HAM J0-
BeJleThbCs IX ImiABicuTH 3 iHIIIOrO OOKY BasKeJs, aje Ha Biacrami 30 cm.

Omxe, mjiA TOTO 1100 BaKinb mepeOyBaB y piBHOBa3i, MOTPiOHO 10 MOBIIIOTO
mJieva IMIPUKJIACTU CUJIY B CTiJIBKM pasiB MEHIY, V CKiJIbKM pasiB OT0 JOBXKU-
Ha OijpIlla 3a MOBMKHHY KOPOTIIIOrO ILjIeva.

Take mMpaBMJIO BaskeJd OIMUCYIOTH (DOPMYJIOIO B . 7 ? S mE—
00epHEeHO MPOMOPIIAHOI 3aIeHOCTI: Lol bbbl bl

K _d

F, d’

e F, i F,— cunim, 9Ki Jil0Th Ha BasKinb; d, i
d, — mreui BifmosigHux cuia. Tomy mpasuio
(ymMOBYy) piBHOBarm BasKeJsis MOKHa chopmy-
JIIOBATU TaK.

dy | d,

)

Baxins mepedyBae B piBHOBa3i Toxi, KOIH
3HAYEeHHA CWJI, AKi Til0Th Ha HHOTro, 00ep-
HeHO NPONOPIiiiHi NIeyamM IUX CHUJL. R— E—

Man. 283
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3 Toro uacy ik ApximMeJa yCTaHOBUB ITPABUJIO Ba’KeJsid, HUM KOPUCTYBAJIMCS
y mepBicuomy Buraani maizxke 1900 poxis. I sumre B 1687 p. dpaHIy3bKU
Buennuii II. Bapiubsiion HagaB oMy OiJbII 3arajbHOI (DOPMHU, CKOPHCTABIINCS
TMOHATTSAM MOMEHTY CHUJIH.

Moment cumu M — ue (izuuHa BeIMUYNHA, 3HAYCHHSA K01 BU3HAYAIOTH J0-
oyTKOM Moxyaa cuau F, mo o6eprae Timo, Ta ii mieua d:

M = Fd.

Onunauneio momenty cuiu B CI € omun HpiotoH-metp (1 H - ™M), axkuit no-
piBuioe momeHTy cunu 1 H, mpukiaamenoi go miaeua 1 M.

HoBenemo, 110 BaxKinbs nmepedyBae B piBHOBA3i Iij Ai€r0 ABOX CHUJI, AKIIO 3HA-
ueHHs MOMeHTy M, cuiau, AKa obepTae BasKiJb IPOTH PyXYy TIOAMHHUKOBOI
CTPLIKHK, AOPiBHIOE 3HAUYEHHIO MOMEHTYy M, cuiu, AKa obepTae MOro 3a PyXoM
CTPiJIKM TOOWHHUKA, TOOTO:

M, = M,.
K _d : .
3 mpaBmJyia BasKeJsd = Ha OCHOBI BJIACTMBOCTiI HPOIOPIIii BUILIUBAE
F,
piBHiCTB: > 4
F.d, = F.d,.

Ane F,d, = M, — MOMEHT CHJIU, KA I0BEPTAE BAXKiJIb IPOTH TOJUHHUKOBOL
crpinku (man. 282), F,d, = M, — MOMEHT CUJHU, AKAa IIOBEPTA€ BaXKiJb 3a ro-
IUHHUKOBOIO CTpijiKoio. Takum uumHOM:

M,= M,,

mio # morpidHo Oyao moectu. OTiKe, mpaBuio (YMOBY) PiBHOBArum BasKeJss
MOsKHAa I1e c(popMyJaIOBaTH TakK.

Baskins mepedyBae B piBHOBa3i i Ji€l0 IBOX CHJI, IKIIO 3HAYEHHSI MOMEHTY
CHJIN, IKAa 00epPTa€ BaKiaIh MPOTH PyXy TOMUHHUKOBOI CTPLIKM, TOPiBHIOE 3HA-
YeHHI0 MOMEHTY CWJIM, IKa 00epTa€ Horo 3a pyxoM rOTWHHHUKOBOIL CTPiJIKHU.

MowmenT cuim — BaskJIuBa (pidmuHa BeJIMUNHA, IKA XapaKTepUlye Ail0 CUJIH,
TIOKa3ye, M0 BOHA 3aJIeKUTHh 1 Big momynasa cuiu, i Bifm il mimeua. Hanpuraan,
MU 3HAEMO, IO i CUJIU Ha ABEPi 3aJeKUTH i Big Momysad cuau, i Big Toro, me
NPUKJIALAEeHO CHUJIY: IO JaJji Bim oci obepTaHHsS NPUKJIALEHO CHUIY, fAKa [i€ Ha
IBepi, TO JIeriie IMOBEPHYTH iX; raiiKy Jiermie BUKPYTUTU JOBTUM TallKOBUM
KJIIOUeM, Hi’K KOPOTKHM; IO MOBIIIa PyYKa KOJIOBOPOTA, TO JIETIle BUTATTHU 3
KOJIOAA3s Bigpo.

3AMNMUTAHHA 0O BUBYEHOIO

| 1. Ha3BiTb OCHOBHI XapaKkTepuUCTUKN BaXers.

2. Wo Take nneye cmunun?

3. Lo Take MOMEHT cunu?

4. Big 4oro 3anexmntb MOMEHT cunn?

5. Cchopmyntorite npaBuio (yMoBY) piBHOBarn Baxensi.
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JTabopaTtopHa po6oTta Ne 11

BuBueHHsA yMOBHU piBHOBAru BakeJjs

Mera po6oTH: IEPEBiPUTH, TPU TKOMY CITiB-
BiHOINIEHH] CMJI 1 iX TIeueil BaKinab mmepedyBae
B piBHOBa3i. IlepeBipuTHy mpaBUIO MOMEHTIB. B

IIpumagu i marepianu: Ba'KiJb Ha IITa- [?.
TUBi, Habip Ba'KKiB, IUHAMOMETD, JiHiliKa 3
M1JIiMEeTPOBUMU HOiJIKAMMU.

Xig poborTu

1. 3piBHOBaKTe BasKiah, oOeprarouu ra-
KU Ha MOro KiHIFIX Tak, mob BiH po3MicTuB-
cdA ropusoHTanbHO (Maa. 284).

2. ITigBickTe ABa BasKKM Ha JIIBill yacTHHI

Baxkesd Ha Bigcrani 10 cm Big oci obeprannsa. p—
Iocimom ycTaHOBITh, HA AKiN BimcTaHi cirpaBa

N 40 30 2 10 0 10 20 30 40
Bix oci obepranusa Tpeba mixsicutu: 1) 1 Ba- Luwattaeavo oot ool

JKOK; 2) 2 BaykKy; 3) 3 BayKKU; 4) 4 BaXKKU.
3. Barkarouu, 1110 KOYKHUI TsATapelh Ba- l:q. l:q. l:q. lf. lf. l:q.

kuth 1 H, sanumriTe gaHi Ta pesyJabTaTu

BUMIipIOBaHb y TaGJIUITIO. Man. 284
noc’z\lﬁiny il i M Fp H Ay M % %
1
2
3
4

4. OOYHCJIITh BiSHOIIEHHS CHUJI i BigHONIIEHHSA IJIeUeH [JsA KOXXHOIO 3 JO-
caigiB. 3po6iTh BUCHOBKMU.

5. PospaxyiiTe abconoTHe 3HaYeHHA MOMeHTiB cun M, i M, Ta nepesipre
IPaBUJIO MOMEHTIB cuj. 3po6iTh BUCHOBKH.

6. ITigBicbTe Tpu Ba)KKM CIIpaBa Bix oci oO0epTaHHS BasKesd Ha Bigcrami 6 cM.
3a MOIIOMOroI0 JUHAMOMETpPa BU3HAUTE CUJIY, AKY Tpeba MPUKJIACTA Ha Bifcrami
15 cm Big oci obepTaHHA cIIpaBa Bij BayKKiB, 100 Bakinb OyB y piBHOBaszi. Ak
HaIPAMJIEH] B I[bOMY BUIIAAKY CUJIH, 110 JifOTh HA BaKiib? BukoHaliTe MaIOHOK.

O06unMCIIiThL BifHOIIEHHS 3HAUEHb CUJI i IJjedell AJIs IILOTO BUIAAKY I 3pO-
0iTh BUCHOBKH.

) 1 TOmMUTIUBUX

1. 3’sacyiiTe, Te B JOMAIITHiIX YMOBaX i 3 SKOI0 METOI0 BUKOPHCTOBYIOTH
IpocTi MexaHi3Mu i AKi came.
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2. Busuaure, 3 IK0I0 CUJIOIO OYAYTh OiATHU Jie3a HOMKUIL HA IIPEIMeT,
AKUH Po3pisyioTh, AKINO npukgactu cuay 10 H. Beanunnn, axux
He BHCTauvae MIJA PO3B’sA3aHHA B3a7adi, BUBHAUTE eKCIepPUMEeH-
TaJbHO.

3. CroHcTpyoliTe I BUIOTOBITHL Tepesu, 3a HOIIOMOIOI0 SKMUX MOYKHA
BU3HAUUTU MAacy Tija, yABiui Oiabllly 3a Macy HasgBHUX TATapIliB.

§ 47. «30J10TE NMPABUITO» MEXAHIKW.
KOE®ILUIEHT KOPUCHOI Ail MEXAHI3MIB

Hpoc'ri MexXaHidMu, SKi MU PO3TJISHYJIHU,
3aCTOCOBYIOTH TiJi Yac BUKOHAHHA POOOTH B
TUX BUIIaJKaX, KOJU Tpeba MEHIIIOI CHUJIOIO
3piBHOBaKUTHU GiJBIIY.

Toxi mepeny HamMm IIOCTa€ 3alUTAHHA:
IIpocmi mexanismu daromov euzpaul y cuJi, Man. 285
a uu dalombv 60HU uzpaul y pobomi?

3piBHOBAKUMO BaKiJib, IPUKJIABIIN IO HHOTO ABi PisHIi 3a 3HAUEHHSIM CUJIU
F, i F,. Hagamo Baxxesto pyxy. I[Ipu oMy BUABUTBCA, 10 3a TOW CaMHUii 4ac
TOUKa INPUKJIaJaHHA MeHIIoi cunu F, mpoxoauTs Oinpmunii miax l,, a TouKa
IpUKJIaJaHHA Oinbmiol cumm F; — menmuil muax [, (man. 285). Bumipasmu
miaxu [y il, Ta nmopiBEaABmM ixX 3 medamu cuil d, i d,, IepeKoHyeMocsHd, III0

BiJHOIIIEHHS IIJIAXiB [JOPiBHIOE BiTHOINIEHHIO BiAMOBiZHMX ILIedYeii, TOOTO:

dy _b

— ==, Bauwmmo, II10 Telep y HPaBUJIi BarKeJlsd MOXKHA 3aMiHUTU BiJHOIIIEHHS

d,

Iedveil CUJI BiTHOIIIEHHAM HMIJIAXiB TOUOK NPUKJIAAAHHSA CUJ, TOMAL OXEPIKUMO:
— ==, I3 BIacTHUBOCTiI IIPOMOPILii BUILINBAE:
F,

F\l,=F,l,.

3a BU3HAUeHHAM MexaHiuHOi poboru: F,l, = A,, a F,l,=A,, T06T0 A, = A,,
3Biflcu POoOMMO TaKUii BUCHOBOK.

Basxiss Burpamnry B po6oTi He gae.
Ile cTrocyerbca i iHIMUX TPOCTUX MeXaHiI3MiB.

JKomen i3 mpocTux MexaHi3MiB He Ja€ BUTpalry B po0oTi: y CKiabKH pasiB
BUTPAEMO B CUJIi, y CTIJIBKM caMO pa3iB IMporpaeMo y BigcTaHi.

ITe mpaBwuJIO Ha3BaJIM «30JIOTUM IPABUJIOM» MEXaHIKN.

ITlix uwac gmii mammeE i MexaHisMiB 3aBXIu, KpiM HeobOXigHOI podoTH,
IOBOAUTHCSA BUKOHYBATH MOJATKOBY POOOTY Ha IIOMOJIAHHS TEPTSI B PYXOMUX
YyacTUHAaX, a TAKOK Ha MepeMillleHHsa ITuX JYacTuH. HampukJiam, 3aCTOCOBYIOUN
pyxomuii OJIOK, JOBOAUTHCA NOJATKOBO BUKOHYBATH POOOTY, MO0 MiTHATH cam
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0JIOK, MOTY3KY I IIOJOJIATH CHJY TepTA B oci 0oka. Tomy moBHa poboTa, AKa
BUKOHYETHCS MPUKJIANEHOI CUJIOI0, 3aBXK AU OiJbIa 3a KOPUCHY POOOTY.

Xou Ou AKMHA MexXaHisM MU B3SAJH, KOPHUCHA Po0OTa, BUKOHAHA 3a HOro I0-
IIOMOT'0I0, 3aB)K/IN CTAHOBUTH JIMIIIE YACTHUHY IIOBHOI pOOOTH.

BigHomeHHs KOPHCHOI pPo0OTH A0 MOBHOI (3aTpadyeHoi) poOOTH HA3HMBAIOTHh
Koegiyienmom ropucroi 0it (KK]l) mexanizmy.

Busnauumo, manpukaan, KK]I[ moxmiaol mIOITUHM, 3aCTOCYBABIIHN «30JI0TE
nopaBuio» MexaHiku (Mmaj. 286).

Poboty, ssKa BUKOHYETBHCS I Yyac HigHIMaHHA Tija Bropy IO BEepPTHUKAJI,
BU3HAYAIOTh JOOYTKOM CHJIM TXKiHHA F,, AKa Ai€ Ha Tino, i BUCOTH IOXMJIOI
mwromuun h: A, = Fh.

Ha maky camy BucoTy h MOKHA MigHATU TijO0, PIBHOMipHO IIepeMimlyroun
JA0T0 B3/IOBK IOXMJIOI IIOIUHY 3aBJOBXKKH [, IPUKIaa04n 10 Tiga cuiay F,.
Bukonany npu mpoMy poOOTy BU3HAYAIOTh 3a (hopmysioro: A, = F,l.

3rigHo i3 «30JI0THUM IIPAaBUJIOM» MEXaHiKM, AKIIIO HeMae TepTsa, o0uaBi po-
00TH JOPiBHIOIOTH OJHA OfHiN: A, = A,, abo F,h = F,l.

3a HaABHOCTI TepTa pobora A, 3aBxau Oinbina 3a podory A;: A, > A,.

A, nopiBHIOE MOBHIiM poboTi, A; — KopucHii pobori. KK]l mosHadaTs rpens-
Koo JiTepoio 1 (eTa) i BupakaioTh y Bimcorkax (% ). BigHomrenHsa xopucHOL
pobotu mo moBHOI poboTu BudHauae KKl moxuiol mIOIIuHN:

n= A 100 %.
A,

Amnasoriuao podpaxoByiors KKl 6yab-aAK0i MammmrHam Ta MexXaHisMy.

-,.,.f 3ANMUTAHHA 4O BUBYEHOIO

J 1. Ym gatoTb NpoCTi MexaHi3mu Burpail y cuni? Y poborTi?
=5 2. Y yomy nonsrae «30110Te NpPaBuIO» MEXaHikn?

3. Lo Take koedilieHT KOPUCHOIT Aii MexaHiamy?

4. Ak BM3HayatoTb KoedilieHT KOPUCHOI Aii MexaHi3my?

JNTa6opartopHa po6oTta Ne 12

Busnauenna KK]I nmpocTroro mexauismy
(MOXUJIO1 TJIOLIUHU)

MeTta po6oTu: mepeKoHaTHCA Ha AOCTIigax y TOMY, III0 KOpUCHaA poboTa, BU-
KOHAHAa 3a JOIIOMOTOI0 IIOXMJIOL ILJIOIIMHM, MEHINA BiJi IIOBHOI, 1 BU3HAUUTU
Koe(illieHT KOPUCHOI il MOXMJIOI IIJIOIIUHU.

IIpuxagu i marepianau: mOIIKa, IMITATUB 3 My(QTOIO i JamKoI0, AepeB’SHU
Opycok, Mipa KpaBelbKa (pyJjeTKa) abo JiHifika 3 MiIiMeTpoBUME HOLiIKaAMU,
IVHaMOMETD, Ba'KKH.

Xig poborm

1. YcraHoBiThH OOIIKY IIOXWJO, AK IMOKa3aHO Ha MaJdioHKY 286, a.
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N

Man. 286

2. BumipsaiitTe BucoTy A i TOBXKUHY [ ITOXUJIOI MJIOITKNHN. Pe3yabTaTu BUMI-
PIOBaHb 3aIUMIITh ¥ TaOJIUILIO.

. - _ _& qany
pocnigy | M F,H|A =Fh Ox| I,m | Fp,H |A,=F,l, Ak N 2, o

1

2

3

3. JlmmamMomeTpoM BuMipsaiiTe cmay TaXKiEHA F,, mo #aie Ha OpYyCcOK
(mag. 286, 0).

4. 3a gpopmysor0 A, = F,h 0o0unCIiTE KOPUCHY POOOTY.

5. 3auenuBinu OPyCOK AMHAMOMETPOM, PiBHOMIpHO mepecyBaiiTe OpPYCOK
yropy IOXWJIOK IJIOmKUHOKW. Bumipaire cuny taru F,.

6. O6uucaiTh poboTy, AKYy Tpeba BUKOHATH, I[00 HigHATH OPYCOK HA BUCO-
Ty h MOXMJIOI0 IJIOIIAHOIO 3aBAOBMXKKM [, BUKOpHUCTaBImIn (popmyny A, = F,l.

7. 3a ¢opmyJoi 1M = % -100 % o6uucaites KK moxwiaoi miaomuuan. Pe-
2
3yJbTATH BANUIIITh ¥ TAOJIUITIO.
8. CKopucTaBIIKUCA «30JOTUM IIPABMJIOM» MeXaHiKHU, BU3HAUTe, AKUI BU-
rpalll y CUJIi Jae moxXwuja IJIOINHA, AKIO He BPaXOBYBAaTU TePTH.
9. 3MiHiITHL BUCOTY TOXUJIOL IJIOIIUHY W AJiA Hel BUBHAUTE KOPUCHY If IOBHY
poboty, a Tako:xk KK][ moxuioi maommuHu.

Jdaa gonutanBux

1. 3’sacyiiTe, 1e B JOMAIITHIX YMOBaX i 3 SKOI0 METOI0 BUKOPHCTOBYIOTH
MOXWJIY ILIOIIUHY. 3po0iTh MOTPiOHI BUMipIOBaHHA i BU3HAUTE,
AKWHI BUTPAI Y CUJIi ae IMOXMJa IJIOIUHA.
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2. 3pobiTh MOTPiOHI PO3PaXyHKM Ta CKOHCTPYIOWTE MOXUJIY IJIOIIUHY,
AKa nmae Burpaim y cuiai BaBiui. IlepeBipTe eKclepuMeHTAJbHO,
AKUHA BUTPAII y CUJII Ja€ CKOHCTpyHoBaHa ImoxmJja mjoinuua. Ilo-
SACHITH OTPUMAaHUN Pe3yJIbTAaT.

3AOAYI TA BIMPABU

Po3B’a3yemo pazom

1. PosriasaubTe HOMKUILL AJIsI Pi3aHHS JIMCTOBOT'O METAJy i roCTPO3yOoIli ajs
nepepisdyBanua ApoTiB (mas. 287). HomMy B HUX PyuYKHU HabaraTo JOBII, HixK
neza?

Bionogiov: pyuKku i jesa iHCTPYMEHTIB HiloTh AK ILIeui Bakesas. IlomipHi
3YCUJLIISA PYKU, MPUKJIALEHI 10 JOBIMX PYYOK, 3a0€3MeUy0Th HA KOPOTKUX Jie-
3axX HMOTPiOHi aA pisaHHS MeTany CUJIH.

2. Illo mnoxake [OWHAMOMETD, SAKIIO BaKijib mepebyBae B piBHOBasi
(mas. 288)? Maca rupi mopiBHioe 3 Kr. Macomo BasKkeas HEXTYEMO.

Bionosidv: rupsa Macoio 3 KrI migBimieHa Ha Bigcraui 5 momisiok Bim oci obGep-
TanHA. [luHaAMoOMeTp 3aKpiljieHO Ha BiacraHi 15 moxisok Bix oci obepraHHA.
Bigmosigao mo mpaBuia moMeHTiB cun: M, = M,, abo F,d, = F,d,. Ockinpku
IUHAMOMETDP i€ Ha IJjieue, BTPUYi JOBIIE 3a IJieue 3 IIiABiIlIeHOI0 TUpero, TO
BiH mokaske sHaueHHs cuuu 10 H, 1o Brpuui mene 3a sary rupi 30 H.

3. Ha xopoTke mieue Bakess migsicuiu BanTask macoio 100 xr. 1106 miz-
HATU OT0, OO AOBINIOTO ILTeua npukaanu cuay 250 H. Banram migmaBca Ha
BHUCOTY 8 CM, IIpM IILOMY TOUKA MIPUKJIAJAHHS OiI0UOl CHJIM OIYCTHJIACA Ha
40 cm. Busznautre KK][ Bakesns.

Man. 287 Man. 288
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Hano: PosB’asaun4a

m = 100 Kr

g=10 H Hua BuszHauenHa KK]J BaKkeasa BUKOPHUCTAEMO
KT A, .

F =250 H dbopmyay n = 2, 100 %.

hy=38cm=0,08m Kopucna po6ora — A= mgh,.

hy=40cm = 0,4 ™ 3arpauena pobora — A, = Fh,,.

n-? Toxi 1 = "8"1 100 %.

ITigcraBuBII;M 3HAUEHHS BEJUUYUH, OTPUMAaEMO:
n = (100 xr - 10 H/xr - 0,08 m : (250 H - 0,4 m)) - 100 % = 78 %.

Bidnogidv: 1 = 78 %.

Y npomy BUIAIKy TAaKOXK BUKOHYETBHCA «30JI0Te MpaBUJIO» MexaHiku. Hac-
TUHA KopucHoI pobotu (22 % ) saTpauyeThCs Ha MONOJAHHSA TEPTS Ha Oci Baske-
JIsI, a TAKOK Ha IEePEeMIIleHHA CaMOoro BajKeJid.

KK oynb-axkoro mexaHiamy saB:xkau meHmmui Big 100 % . CrBopioiouu me-
XaHi3MU, KOHCTPYKTOPH NparayTh 30iabimuTn ix KKII. [l mporo BoHU 3MeH-
IIYIOTh TEPTS B OCAX MexaHisdMiB i ix macy.

PiBens A

363. YoMy CipHHK JIETKO pO3jaMaTH IIOoCepeIuHi I BayKKO BigjgamaTu Ma-
JIeHbKUH IIIMATOK BiJ HBOTO?

364. Yomy, pospisarouu TOBCTHUH mamip ab0 KapTOH, PO3MIIIyeEMO iX OaMKUe
IO OCi HOMKUIIL?

365. IlimmiTatoun migjgory, IIITKY TPHUMalOTh ABOMa pyKaMu. SIka pyka
OinpImre mpairioe?

366. OuiBenib a00 pyuka € BakesaeM. [le po3MilllyeThCcA TOUKA OMOPH IIiJT yac
MUCaHHsa?

367. IToscHiTh, HABIIIIO KOPUCTYIOTHCS HEPYXOMUM 0JIOKOM, aiKe BUTPAIIY
B cuiIi BiH He mae. [le #10oro 3pyYHO BUKOPUCTOBYBaTU?

368. IloscHiTs miro Becaa AK Bakensda (masa. 289).

369. fxuit mpoctuii MmexaHisM 300paskeHo Ha MaaioHKY 290? Yu gae Bim
BUTpaIn y cuii? ¥ pobori?

Man. 289 Man. 290
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370. 3 AKOI0 MeTOIO BCi MigiioMHI KpaHu 00JIafHYIOTH MTPOTHUBATAMM?

371. Yomy HOKi MaioTh pidHy KOHCTpYyKIio (max. 291, a, 6)?

372. fIk 3HaliTu cepeguHy OpycKa, He BUMIipIOIOUYN HOT0 HOBMKUHU?

373. fAKIMo, BUKOPUCTOBYIOUM HEPYXOMUH OJOK, MU He MaeMO BUTpAIIly B
CHUJIi, TO 3 IKOI0 METOI0 MOro 3aCTOCOBYIOTH?

374. fIxy cuny Tpeba IpUKJIaCTH, 100 3a JOIIOMOIOI0 HEPYXOMOT'O OJIOKa
niguaru BanTaxk saroro 400 H?

375. fIky cuny Tpeba IpPUKJIACTH, III00 3a HOIIOMOIOI0 PYXOMOI0 OJIOKa IIij-
HATH BaHTaxK Baroiwo 720 H?

376. Homy Jieriie KOTUTH OOUKY Ha MAaIIIMHY IOXMJIOIO JOIIKOI0, a He IIimi-
nmarn ii?

377. Homy mopora B ropax Mae 6arato moBopoTiB?

378. PosguBiThCA MBUHT JJis MeTaay (caMopis) i 'BUHT AJiA mepesa (IIIypyir).
Yum 3yMOBJIeHA PIBHUISA MiK HUMU?

379. ToB:KMHA KOPOTIIIOTO IIJIeYa BajKeJid HopiBHIOE 5 c¢M, moBimioro — 30 cm.
Ha xoporie miaeue mie cuna 12 H. ARy cuny Tpeba mpuUKJIACTH O AOBIIIOTO
mieva, 100 3PiBHOBAKUTU BaMKiab?

380. 3a mOIIOMOroi0 T'OCTPO3YOIliB HMEePeKyIIyIOTh IBAX. BimcTaHb Big oci
obepTaHHs TOCTPO3YOIliB M0 IIBAXAa HOPiBHIOE 2 CM, a A0 TOUKU IPUKJIATAHHSI
cunu pyku — 16 cm. Pyka ctuckye rocrposyo6ii iz cumoo 200 H. Busraure
Cuy, IO Ji€ Ha IBAX.

381. Ha xoporie nneue Baxkens fgie cusna 300 H, ma mosmre — 20 H. os-
JKMHA KOPOTIIIOTo Tjaeua — 5 cM. BusHauTe HOBKUHY MOBIIOTO TIJIeYa BasKess.

382. Ha kinnax saxensa girors cuau 40 H i 240 H, Bizcrans Bifg TOYKH oI110-
pu 0 MEHINoi CUJM MOpiBHIOE 6 cM. BusHauTe MOBKUHY BasKesd, AKIIO Ba-
JKinb mepeOyBae B piBHOBAa3i.

383. 3a momoMoroo pyxoMoro 6Jioka IIigHiMaoTh BaHTaX Macooo 140 Kr mHa
Bucoty 4 M, mitoun cuioro 750 H. Busumaure KK]I 60Ka.

384. Bigpo 3 mickoM, Maca AKOro mopiBuioe 24,5 Kr, HigHiMaiOTh 3a IOIIO-
MOroI0 HepyxoMoro 0s0ka Ha Bucoty 10 M, mitoum Ha mMoTys3Ky cuioio 250 H.
O6uwncaite KKl ycTaHoBKH.

385. Amuk i3 uBaxamu, Maca SKOro JopiBHioe 54 Kr, migHimMaroThs Ha II’s-
THUI TTOBEPX CIOPYIKYBAHOTO OYAMHKY 3a JOIIOMOT'OI0 PyXOMOTO 0JioKa, Ailoumu
Ha MoTy3Ky cuoio 360 H. O6uuciaite KKl ycTraHOBKHU.

Pisenr b

386. Jlomom mimHiMaioTh BaHTa’K TakK, IO TOYKA OIOPH IIPOXOAUTH SKpPas3
nocepenuHi jgJoma. KUl BUTrpaIll y CUJIi IPU I[BOMY OTPUMAaEMO?
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387. Ha masouky 292 300pakeHo ycra-
HOBKY, ITII0 IpHU3HaUeHa IJd MigHiMaHHSg i
ONYCKaHHS BaHTaMXiB. YKaKiTbh, AKUM i3
OJIOKIB pyXoMuii, a AKUU — HEPYXOMUIM.
300pasiTey cuam, M0 AiIOTH HA PYyXOMUH
0Jiok i BaHTa)K. SIKy cmay moTpibHO TpU-
KJIacTH, 1100 migasaTyu BanTax? AK sMiHUTE-
cs BiATIOBiZB y 3amadi, AKIO BUKOPUCTATU
He OfWH PyXoMui 6JI0K, a ABa abo yoTupu?

388. ¥ aKux CIAIOCApPHUX i CTOIAPHUX
iHCTpyMeHTaxX BUKOPHCTOBYIOTH BJIACTHU-
BoCTi KjamHa? 3amuilriTh HA3BU IUX iH-
CTPYMEHTiB i BKaXKiTh, AKa uYacTWHa iH-
CTPYMEHTa € KJIUHOM.

389. Ha mamoukry 293 306paskeHo Bepd
MuroJsiaiBcbKOro KopabsedyAiBHOTO 3aBO-
ny, Oe OyAyiOTb KopabJi pisHMX THUIIiB.
PosrisabTe MaOHKY I maiiTe BiAmoBimi Ha sanmuTaHHA. SIKi mpocTi MexaHisMu
BUKOPHCTOBYIOTHCA MHiJ yac OyaiBHUIITBA KopabuiB? YoMy KOHCTPYKILil 300pa-
JKeHUX KPaHiB BiIpisHAIOTHCA Bif KOHCTPYKIII iHIIMx migfioMHMX KpaHiB?

390. PosrassubTe pyJab, Iemakab i mepemady BeJiocuiiena. ¥ SKOMY i3 IIUX
MexXaHi3MiB HOCAraiTh BUTPAIINy B CUJIi, a B AaKoMy — y BUAKOCTi? IlosacHITE.

391. Ha kinmax Bakesda mirors cuam 2 H i 18 H. JoB:kuHa BayKked JOpPiB-
HI0€ 1 M. [le MicTUTBCA TOYKA OIIOPHU, AKIIO BaKijb mepebyBae B piBHOBa3i?

392. fkuii BUrpaI y cuJi Ja€e TigpaBJiuyHUNA Ipec, IJIOIII HMOPIIHIB AKOT0
nopiBHIOIOTE 2 cM? i 40 cm2? Macyo HargiTaeThesa 3a JOIIOMOI'OIO Bajkesis, ILIe-
ui garkoro mopiBHIOIOTL 10 cMm i 50 cm.

393. TigpaBimiuHM# AOMKpAT IPUBOIUTLCS B Iil0 3a MOIIOMOTOI0 BasKeJsd,
mwiedi axkoro nopiBHIOIOTL 10 cM i 50 cm. Ilimomra 6ismbiroro mopiraa B 160 pasis
HepPeBUIIy€e ILJOIIYy MEHIIIOrO IIOPITHA. SIKMII BaHTaK MOKHA IIITHATH ITUM
IOMKPATOM, Ail0uM Ha PYKOATKY i3 cuiaoio 200 H?

Man. 292

i
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Man. 293
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394. Kopucryounch Ba)kejaeM, IiTHAIN BaHTaX Ha BucoTy 8 cm. IIpu 1wo-
My cuJia, 10 Ji€ Ha JOBIIe Ijedue, BuKoHasa pobory 180 I[:x. BusHaure Bary
MiIHATOr0 BAHTAXKY, a TAKOXK CUJY, IO Ji€ Ha AOBIIe IIjIeue, SKII0 TOUKAa MPU-
KJIamaHHdg Iiel cuau omycTuaacsa Ha 2 M.

395. Ilpamuii mMaTOK APOTYy, Maca Akoro mopiBuioe 200 r, migsimeno Ha
HUTII 3a cepenmuy. [[piT mepeObyBae B piBHOBa3i. JliBuil Kinelb apoTy 3irmyam
HaBIILJI TaK, IO BiH po3MicTuBCA IapajieJbHO iHIIINA YacTUHI APOTY ¥ KiHelb
#ioro 36iraBcs 3 TOUKOIO miABicy. AKy cuay Tpeba MPUKJIACTH JO IIPABOTO KiH-
A IPOTy, 100 BimHOBUTHU piBHOBAry?

396. 3a 1oIOMOTI0I0 HEPYXOoMOr'o 0JI0KA IIiAHIMAIOTL 3 BOAU I'PAHITHY ILIUTY,
06’em akoi gopisaoe 0,03 M3. SAKy cuiay OpHUKIAZAOThL POOITHUKM, KOJIU ILIHU-
Ta mepebyBae y Boxi? Konu minra mepebyBae Hal IOBEPXHEIO BOAU?

397. BanTask sgKOi Macu MOKHA IIiAHATH 34 JOIOMOIOI0 PYXOMOT'o OJIOKA,
Bara Akoro mopisuioe 20 H, mpukaagamouy A0 BiJIbHOTO KiHIIA MOTY3KU CHJIY
210 H? Teptsa He BpaxoByBaTH.

398. XjonmumK Bese CaHKU BTopy, mpukgazaiouu cuiay 600 H. Jlosxkumua
ropu — 60 m, Bucora — 12 M, Bara caHok 3 BaHTakem — 3600 H. Busuaure
KK ropun.

399. Bucora moxwuuioi miomuuau — 1,2 M, a goBxkwuHa — 10,8 m. II{o6 mix-
HSATH 110 Ii#i momuHi BanTaxK macor 180 kr, morpioua cusa 250 H. Busnaure
KKl moxwuioi miomuan.

400. fAxy poboTy Tpeba BUKOHATHU, 00 migHATH BaHTaK Macom 150 xr Ha
BUCOTY 5,6 M, BUKOpHCTOBYyIouUu Hepyxomuii 610K, KKl axoro mopisaioe 84 % ?

401. 3a momoMorow pyxoMoro 0J0Ka migHiMaioTh BaHTaK Macom 120 Kr Ha
Bucotry 15 m. BusHaute poboTy, AKa IpU IIbOMY BHKOHYEThCHA, AKII0 KK
610Ka gopisHIOE 90 % .

402. IligmiMarouy BaHTa’K 3a JOIMOMOI'OI0 MOXMJIOI ILJIOIIWHU HA BUCOTY
2,5 M, BUKouyioThs podory 6 kll:x. Busunaure Bary BanTaxy, axmio KKl moxu-
JIOI TLIOIUHYU JopiBHIOE 55 % .

403. IToxuaoo0 TJIOIMHOIO TEPEMINTYIOTh BAaHTa’K, Bara sIKOTO IOPiBHIOE
3,5 kH, na Bucory 1,4 m. O6uunc/iTh BUKOHAHY IIPpU IbOMY podoTy, axmo KK
MMOXUJIOL ILJIOIITUHYU CTaHOBUTL 60 % .

404. BauTask, maca AKoro gopiBaioe 1,2 Kr, yueHb PiBHOMIipHO IIepeMicTuB
IO BepIIMHU MOXuJjol mommuHu 3aBroB:kKKu 0,8 m i zaBBumku 0,2 m. Ilpm
IbOMY MepeMillleHHi cuJjia HalpaMJIeHa HapajiebHO M0 MOXMJIOl TJIOIIUHU U
nopisuioe 5,4 H. O6uucaite KK yums.

405. ITixg yac piBHOMipHOro mepeMillleHHsS BaHTaXy Macoio 15 KI mo moxu-
Jifl IJIOIIWHI AUHaMOMETP, IPUB’sI3aHUil IO BaHTaXy, moKasysaB cuay 40 H.
O6uucaite KK]I moxmiaoi miomiuHu, K0 AOB:KUHA ii mopiBHioe 1,8 M, BuHCO-
ta — 30 cMm.

406. 3uaiinite KK] rigpoenexkTpocraHIlii, AKII0 BUTPaTa BOAU CTAHOBUTH
6 m3/c, mamip Bogu — 20 M, a moTyKHicTh craHIil — 880 KBT.

407. IligaiMatoun 3a JOTOMOTOI0 PyXOMOTO OJIOKa Bifipo 3 IIiCKOM BAroio
200 H na Bucory 5 M, BukoHyioTh pobory 1020 [[»x. Busunaure: a) cuay Teprda
B Osomi; 6) KKl ycraHoBKH.

408. O6uucaite KK Bakesas, 3a QOIIOMOTOIO AKOr0 BaHTaYK Macomo 245 Kr
piBHOMipHO ImigHSAIM Ha BHCOTY 6 cM, IPH IILOMY J0 AOBIIIOTO IIJeYa BasKessd
npukganu cuay 500 H, a Touka npukaagauusd 1miei cuau onycruiaacsa Ha 0,3 .
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409. 3a momoMorom pyxomMoro 0JI0Ka IiZHIMAlOTL BaHTAX, NPUKJIAZAIOUN
cuny 154 H. Busunaure Bary BaHTaKy, AKIIO cuja TepTsa gopisuooe 16 H.

410. Tino A migBicuau mo fuHaMOMETPa, a MOTIM IIiAHAJY II0 IMOXUJIiH ILJI0-
muHi 3 piBua EK Ha piBeb CD (mais. 294). Busnaure KK]l moxumioi miormu-
HU. EjJleMeHTH MJIOIMMHMN Ta JiHIAKY HAa MaJIOHKY 300pa’keHO0 B OJHAKOBOMY
mactiTadi.

ICTOPUYHA OOBIOKA

3 JKUTTA BYCHUX

OpHUM 3 HaMBENUYHILLMX MEeXaHikiB CBiTy OyB 3HameHuTun Apximen (bnusbko 287-
212 pp. Ao H. e.). e HaByatounch B Anekcangpii (€rvnet), cBOi YyaoBi HAYKOBi 3HAHHSA
ApximMe[ 3aCTOCOBYBaB Arsi KOHCTPYOBaHHA 6aratbox MaLlLnH. 30KpemMa, y4eHWIn BUHANLLOB
HECKIHYEHHWUI rBUHT Ta BOAONIANOMHY MalUWHY, Ha3BaHy apXiMe4oBUM rBUHTOM (Man. 295).

BoponiaiomHa malimHa Apximena — ue umniHapuyHa Tpyba 3aBaoBxku 4—6 M, BigkpuTa
3 060x 6okiB. Mo oci Tpybu po3milleHO Ban i3 rBUHTOBOK NoBepxHet. OauH KiHeub rBUHTA
po3TalwoByBanu B TOMy Micui, Kyan mana nigHimatucsa BoAa, iHWWiA KiHeub onyckanu B pi-
OVHY.

MMig yac obepTaHHs rBMHTa BoAa NigHiManacs B3OOBX TpyOu i BunuBanacsi 3 BEpXHbOro
oTtBopy. OTxe, gia rBuHTa 6a3yeTbca hakTMYHO Ha NPUHUMMI NOXMAOT NNOWMHK. BUHT Apxi-
Mena MaB nepesary Haf NopLUHEBMM HaCOCOM, OCKiflbKM AaBaB 3MOry 34iMCHIOBaTK NigoM
3abpygHeHoi rinkamu Bogun. Lium BuHaxogom Apxi-
Mega MU KOPUCTYEMOCS | JOHWHI Y 3BUYANHUX KY-
XOHHUX M’icopybkax.

Micna noBepHeHHsA Ao peudii 3HamMeHUTUn y4ye-
HWUIA XMB y pigHOMY MmicTi Cupaky3ax Ha o. Cuuunis
B CepeasemHoMy Mopi. 3a nereHgoto, Apximen, 3a-
XOMNSIEHUN CBOTMU OOCHILKEHHSAMW, OQHOro pasy 3a-
asuB uapto Cupakys lNgpoHy, wo mir 6 nepesep-
HyTV 3emnio, akby BiH MaB TOuYKy onopu. 3amBoBa-
HWUI Lap 3anponoHyBaB ApxiMedoBi NPOAEMOHCTPY-
BaTU MOMY, 5K 3a JOMOMOrol0 Marnol CuiM MOXHa
nigHiMaTn Benuki BaHTaxi. ApxiMed norogmecs i
HakasaB BWUTArHYTM Ha Oeper LapCbKy BaHTaXKHY Man. 295

199



PO3IJI 4

Tpiepy, NOCaanTK Ha Hel yBeCh eKinax i 3aBaHTaXunTu kopabernb. PO3MICTMBLUMCE Ha NeBHil
BiACTaHi, Apximea, pyxarun pykoto Brok, o ByB CronyyYeHuit i3 CUCTEMOK MexXaHi3MiB, No-
4YaB TArHyTM Ao cebe kopabenb Tak TUXO Ta PiBHO, HEMOB TOM MMMB NO BOAi. 3axonneHui
nobayeHuM, uap lMgpoH 3anponoHyBaB ApXiMeaoBi CKOHCTPYHOBATWM AN HbOTO BiAICHKOBI
MaLLWHW, SKi MoxkHa 6yno 6 BukopuctoByBaTtu Anst o6opoHn Cupakys. Ha Toi 4ac Cupakysm
Opanu yy4actb y Opyriil NyHiyHiA, abo MaHHIGanoBi BilHi, e OAHIE BOKYOK CTOPOHO
Oynv puMnsaHK, a Apyroto — kapdareHsHW. Y Lo BiHy 6yno BTarHyTo 6arato Hapopais 3axia-
Horo Cepefg3emHomop’a (icnaHuis, rannie, rpekis, MakegoHuis). OguH 3 BU3HAYHUX MOSIKO-
BOAUiB CBIiTYy — MaHHiIban 34iNcHMB BaXXKUI BiNCbKOBMI noxia 3 IcnaHxii yepes Anbnu oo Itanii,
e oMy BOanocst po3rpoMUTU TpU pUMCbKI apMii. Y BignoBiab pyumngaxdv B 213 p. 0o H. e.
posnoyanu ocagy rpeupkoro micta Cupakyau.

Be3 cymHiBy, Apximega MoXxHa Ha3BaTh TakoX pogoHadaribHUKOM cTaTuku. BiH nepini
3anpornoHyBaB TEOPIo Baxens i, 30kpema, chopMyrnoBaB 3aKkoH Baxens: «BumiptoBaHi Be-
nnyYnHKM Bar nepebyBatoTb Yy piBHOBA3i, SKLIO BiACTaHi Bif TOYOK iX NPUKNadaHHA 40 TOYKM
onopu obepHeHo nponopuinHi LM Baramy». NMpaui Apximeaa ganu 3amory CTBOPUTM HayKoBY
TEOpit0 BYEHHS NPO BaXkeri.

[nsa 3axucTty pigHoro micta ApxiMmez BUHaNLWOB PsiA BiINCbKOBUX MaLLVH: KaTanynbsTy, Wo
BUKMOAMNM HA BENMWKY BiACTaHb KaMiHHA Pi3HOI BEMUUYNHN; «XKypaBIvHi A3b006M», sKi cnycka-
NNCS Ha KaHaTax i 3axomnsitoBanu HOCKY BOPOXMX KOpabniB, po3ronayroyn Ta nigHiMarum ix.
EnemeHTamu BCiX LMX KOHCTPYKLiN Bynu 6rioku, reuHTH, 3yB4acTi koneca, NpyuHn Ta Bogs-
Hi ABUTYHWN.

Konu pumceki Bincbka otounnu Cupakyau, 75-piyHnii Apximes o4onve 060poHy pigHOro
MicTa. MexaHiamu, siKi BiH CKOHCTpYOBaB, Bpaswuiu ysBy Cy4YacHukiB. Benuki BTpaTtu, Skux
3a3HaBanu pMMCbKi BiicbKa Bif «3amni3HuX fany i metanbHux MawuH Apximega, npussenu,
3a cnoBamu lNMnyTapxa, 40 TOro, WO «PUMIISIHU cTanm Taki 6053ki, Wo Koy nomidanu, sk Haa
CTIHO pyxaeTbcst kaHaT abo konoaa, To kpudanu: “Ock, oCb BOHO” — i, Aymatoun, wo Apxi-
Me[, Xo4e HanpaBuUTW Ha HUX SIKy-HeByab MaLUvHY, CTPIMKO TiKanmy.

Kinbka micauis Tpusana obnora Cupakys, i nuiwle Yyepes 3pafHUKIB, ki Biakpunv BopoTa,
PUMIISIHX 3MOTNN YBIpBAaTUCS B MIiCTO. «Hemano npuknagiBs Mep3eHHol 3N0CTi 1 Mep3eHHOI
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)apobu moxHa 6yno 6 npuragatu, — nuwe Tut JliBini (I cT. 4o H. e.) npo norpabysaHHsa Cu-
paky3, — ane Hal3Ha4HilMin MiXX HUMK — BOMBCTBO Apximeaa. Cepen AMKOro Cym’aATTS, nig
KPVIKU 1 TYNIT 03Bipinux congaris, ApxiMes CroKiiHO po3gyMyBaB, pPO3risfaloydm HakpecreHi
Ha nicky dpirypu, i SKMiAcb rpabikHUK 3aKOOB OO MEYEM, HaBITb HE MiZO3PIOKYM, XTO Liey»
(man. 296).

MEPEBIPTE CBOI 3HAHHS

KouTpoabHi 3anurtanusa

1. Y akux BUNagkax MOXHa ckasaTw, Lo Tiflo Mae eHeprito?

2. Big siknx BenNn4YvH 3anexnTb NOTEHLUianbHa eHepris nigHAToro Hag 3emneto Tina?

3. Big sxux BenuumH 3anexunTb NoTeHuianbHa eHepria npyxHo A4edopMoBaHoro Tina?

4. Big 9KkuX BENUYMH 3anexuTb KiHeTUYHa eHepris Tina?

5. Aki 3miHn eHeprii BigbyBatoTbCA Nig Yac nagiHHA Bogw 3 rpebni?

6. Onsa akmx gisndHux BennyuuH ogmHuueto B Cl € 1 pxoyns?

7. Wo Take MaLumMHa i MexaHiam? Ynm BOHM PisHATLCA? HaBeadiTb nprknaam BUKOPUCTaHHSA
NPOCTUX MEXaHi3MiB Ha byaiBenbHOMY ManaaH4UKy.

. Mpo wo cBig4MTb NpaBuno piBHoBarn Baxxens abo NpaBuino MOMEHTIB cun?

. Y yomy nporpatoTb, KOPUCTYHUCH BaXXENeM, PyXOMUM BGITOKOM, MOXMITOK NITOLLMHON,
AKi AalTb BUrpaw y cuni?

10. Y yomy nonsirae «3010Te NPaBUIIo» MeXaHikn?

11. HYomy npw 3actocyBaHHI MexaHi3miB AN MigHIMaHHSA BaHTaXiB i MOAONAHHS iHLWNX

onopiB kopucHa poboTa He JOPIBHIOE MOBHIN (3aTpadeHin)?
12. Wo Take koediuieHT kopucHoi aii (KKO)? Yn moxe BiH OyTn BinblumMM 3a 0guHULKO?

©

IITo s 3HaMO i BMiO poouTHn

£ 3Hato, AKki € ognHULi PiI3UYHUX BESNTUYUH.
1. 3amicTb Kpanok BCTaBTE BiAMNOBiAHI 3HAaYEHHSA (PiI3UYHUX BENUYMH:

K
150x=...H ™ 145 BT = ... KBT; 1 KBT=...%; 120 K‘%;..BT;

12 MBTt=...BT=... %; 32MOx=...kx=..Dk=..BT cC.

£ BMil0O BU3Ha4YaTU MexaHiuHy poboTy, AKY BUKOHYE Tifo, i NOTYXXHICTb MexaHi3my.

2. 1Ba xnonui macoto 40 Kr koXeH nigHanucsa Ha ropy 3aeeukn 50 m. OgmH nigHimascs
NpsiMO Bropy, a ApYrui iLoB yropy no cnipani. Akui 3 xnonuis BUkoHaB GinbLly poboty? O6-
YUCHITb il.

3. OBumMcniTh «y BaTax» NOTYXXHICTb CepLst CNOPTCMEHa Nif Yac 3MaraHb, 3HaKuu, LWo 3a
OOHE CKOPOYEHHSI BOHO BUKOHYE poboTy 16 [ i 3@ 0gHY XBUITMHY pobutb 240 CKOPOYEHb.

4. BiTpoBi eneKkTpocTaHLii € eKONoriyHo YNCTUMK i gelneBumn. MoTyXHICTb BiTpoaBury-
Ha gopisHioe 2 500 000 BT. Aky poboTy MOXe BMKOHATK Takuii ABUryH 3a 1 goby?

£ 3Hato, AKi € BUAM eHeprii.
5. 3a paxyHoK siKoi eHeprii ige roanHHUK, pyxaeTbCAa CHapss y CTBOMI rapMaTu, nigHima-
€TbCS pakeTa, Teye BoAa B pivli, 06epTaloTbCs Kpuna BiTPOBOI eneKTpoCcTaHLji?

£ BMmito BU3Ha4yaTm eHeprito Tina.

6. MpyxuHy xopcTtkicTio 200 H/mM cTucHynu Ha 5 cm 3a gonomoroto Tina macot 200 r.
Akoi noTeHuUianbHOI eHeprii Hagany NpPyxuHi? Akoi HanbinbLoi WBMAKOCTI Habyae Tino,
KOMnK NpyXuHa po3npsMuTbea? Akoto Byae KiHeTUYHa eHepris Lboro Tina?
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£ 3Hato, fKi € NPoCTi MexaHi3mu.
7. AKi YaCTUHM TiN XMBUX OpraHiaMiB MOXHa po3rnsaaaTu K NPoCcTi MexaHiamMmn?
8. Aki npocTi MexaHi3amu 306paXKeHo Ha MarntoHKy 2977 Ake iX NpU3HaYeHHs?

A BMito BU3Ha4YaTu, AKAM BUrpaiwl y cusi AaroTb NPOCTi MexaHiaMu.

9. BuaHauTte Burpaw y cuni nig 4ac BUKOPUCTaHHA HOXULb.

10. AxkniA BUrpawl y cuni MoXxHa oTpMMaTi 3a JOMOMOIOK BaXXeNs 3aBOOBXKKM 2 M, SKLLO
BiCb 00epTaHHs po3TalloBaHa Ha BigcTaHi 20 cM Big BaHTaxy?

11. Akmn BUrpaLl y cuni MOXxHa oTpumatu 3a JONOMOrol cucTemu GrokiB, ska ckrnaga-
€TbCH 3 TPbOX PYXOMUX i TPbOX HEPYXOMUX ONOKIB?

12. [Jo npy>XvHK, 3akKpinfneHoi y wratumei, nigsicunu rupto macoto 1 kr (man. 298). Buko-
PUCTOBYHOYM MarltOHOK, BU3HAYTE: @) BUOOBXKEHHS NMPYXWHKW; ©) AKi CUnn JitoTb Ha Tvpto;
NpyxuHy. 306pasiTb ix Ha MantoHKy; B) 3HAYEHHS CUMU TSXKIHHSA, SKa Oi€ Ha rmpio; r) koedi-
LiEHT KOPCTKOCTI NPY>XUHW; ) 3HAYEHHS CUMNW NPYXXHOCTI, sika Aie Ha MPYXWHY; €) noTeHui-
anbHy eHeprito rmpi; €) NoTeHuianbHy eHeprito NpyuHKW. MNopiBHAKTE NOTeHLUianbHy eHeprito
rMpi Ta NoTeHLUianbHy eHeprito NpyXunHu. 3pobiTe BUCHOBKN.

£ 3Halo ymMOBY piBHOBaru Baxensi.

13. o kopomucna TepesiB nmigBicunu gsa UMMiHOPWM O4HAKOBOI Macu: CBUHLUEBUA Ta
antomiHieBun. Tepesn nepebysatoTb y piBHOBA3i. Y nopywmTbCA piBHOBara, AkWwo obuasa
uuniHapu onycTuTn y Boay? Y rac?

A Bmiro Bu3Havyatu KK[ npoctoro mexaHismy.

14. Y HarHiTanbHOMy BOOSIHOMY HAacoOCi pydka
nig gieto cunn 15 H nepemiwyetbca Ha BigcTaHb
40 cm 3a oamH pyx nopluHs. lNopLueHb Hacoca CTBO-
ptoe onip 50 H i nigHimaeTbca Ha BucoTy 10 cm. Bu-
3HayTe KK[] Hacoca.

o
S

A1 BMilo KOHCTpylOBaTH | BUHaXoaUTH.

15. «bamnep». Cnepeny Ta no3agy nerkoBux
aBTomoOiniB (Man. 299) BcTaHOBMNOOTLCA Gamne-
pu, siki B pasi 3iTKHEHHA TpaHCMOPTHUX 3acobiB 3
nepeLukogamu, AedopMy4YmCb, xo4a 6 4acTKOBO
OepyTb ygap Ha cebe i Takum YMHOM «racsaTb»
eHeprito yaapy. [na kpalloro nornvHaHHA eHepril
060n0oHKM GamnepiB MOXyTb HAaNOBHIOBATUCS MiHO-
noniypetaHoM abo iHLIOK MOPUCTOK PEYOBMHOLO. Man. 298

©
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MEXAHI9YHA POBOTA TA EHEPT'IA

B okpemux BuMnagkax KOHCTPYKLii 6amnepiB Mmic-
TATb Y cOBi NnacTmMacoBi BCTaBKM, NPYXXMHHI abo
rigpaBniyHi  amopTm3atopu, SKi  NOM'SIKLIYHOTb
yAap nig vac 3iTkHEHHs1 aBTOMODIns 3 nepeLko-
Joto. 3anponoHyrite npucTpin (6amnep, npu-
CTaBKy 40 HbOro TOL0) abo X iHLWIi NPUCTPOI UK
cnocobu, aki 6 makcumanbHo ybesnedyBanu Big
TpaBM nacaxwupis nig Yac 3iTKHEHHS1 aBTOMOGINs
3 MepeLLKoaoH.

16. «'EC 6e3 rpebni». pebni TEC cTtBOptO-
0Tb BENUKY KiNbKICTb €KOMOriYHUX, EKOHOMIYHNX
Ta iHWux npobnem. Hanpuknag, nigHATTS
rpebneto piBHA BOAM B pivLi Npu3BOAWTbL OO 3a-
TOMMEHHS 3HAYHWX TEpUTOPIN, nepeLUuKoaXae

Man. 299

npoxoay pubu y BepxiB’a pidku Nig Yac HepPecTy, CTBOPHOE Npobrnemun ansi piukoBOro TpaH-
crnopTy Towo. 3anponoHynTe MPUCTPIN, SKkMin BM JOCTaTHbO edeKTUBHO MEPETBOPIOBaB
€Heprilo pyxy BOAW B iHLUi BUAM eHeprii, a NpuHuuUn noro aii He notpebyBaB 61 CTBOPEHHSA

rpebensb.

17. «EHepria BiTpy». OgHMM 3 HEOONIKIB BITPOBUX ABUIYHIB € LUYM, LLIO BUHUKAE Mig Yac
obepTaHH4A ix lonaten, — Takol YacToTH, LLO AYXe HEraTUBHO BNAIMBAE Ha TBapWH. 3anpono-
HYWTE CBill BapiaHT BITPOBOroO ABUryHa, SIKUIN 61 HE MaB LibOro HELOMIKY.
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PO3JIILII 4

TECTOBI 3ABOAHHA

Bapianr 1

1. Y gkux 3 nepeniyeHnx BUNaakiB BUKOHYETbCSI MeXaHiuHa poboTa?

A cTaneBa KynbKa KOTUTbCS MO ropn3oHTanNbHOMY CTONY
B uerna nexutb Ha 3emni

B kpaH nigHimae BaHTax

" BaHTaXX BUCUTb Ha HUTLI

2. MoBiTpsiHUI NOTIK NigHAB sAcTpyba macoto 400 r Ha BucoTy 70 M. SAky poboTy BMKOHana
cuna, Wwo nigHsana nraxa?

A 280 x B 28 [Ox B 2,8 [Ox " 300 Ox
3. Aky noTyxHiCTb po3BMBaE NoanHa, ska 3a 15 ¢ nigHimae Bigpo Boau Baroto 120 H 3 kono-
[a3a 3aBrnunowku 20 m?

A160Btr B90BT B 360 Bt 120 Bt

4. Ay poboTy MOXe BMKOHATU ABUIYH Moneaa noTyxHicTio 600 BT 3a 5 xB?
A 180 kx B 3000 Ix B 18000k I npaBunbHOI Bignosigi Hemae
5. Akoi macwu Tino nigHanu Ha Bucoty 10 M Hag 3emneto, AKLWO Moro noTeHuiansHa eHepris
popisHioe 1200 [Ox?
A 120 kr B 1,2 kr B 12 kr M 1200 «kr
?bﬂKO’I noTeHuianbHOI eHeprii Haganu NpyXuHi xopcTtkicTio 100 H/M, AKWwo i po3TarHynun Ha
cM7
A 10 Ox B 1 Ox B 0,1 Ox 0,5 0x
7. ABTOMOGiNb Macoto 2 T pyxaeTtbcs 3i wenakicTio 20 M/c. Aka Noro KiHeTUYHa eHepria?
A80«kx B800kDx B40kx T 400 kdx
8. Aky cuny Tpeba npuknacTu 0O BaXens 3aBOOBXKM 2 M, LWOO MiAHATM KaMiHb Macoro
100 Kr, AKLWO TOYKa onopu po3TalloBaHa Ha BiacTaHi 40 cm Big kameHs?

A25H

B 250 H

B 2500 H

I npaBunNbHOI BiANOBIAI HEMae

9. AKMIN BaHTaXX MOXHa NiAHATN, BUKOPUCTABLLM PYXOMUI | HEPYXOMUIA BNOKK 1 NpUKNaBLLn
cuny 200 H?
A 20 kr B 200 kr B 100 kr I 40 kr

10. AKknin 3 NPOCTUX MEXAHI3MIB HANEXUTb 40 NOXUIIOI MAOLWNHN?

A 6rnok B knuH B Baxinb ' Hemae Takux
11. Ay KopucHy poboTy Tpeba BMKOHaTW, OO NIHATX Ha BUCOTY 2 M MO MOXMi NNOLLMHI
Bouky macoto 200 kr?

A200x B400[x B4000Ox T 40 kOx
12. Bucota noxmnoi nnowmHn gopisHioe 1 M, a goexumHa — 10 m. LWo6 nigHaTv no uin nno-
WMHI BaHTax macoto 150 kr, noTpibHa cuna 250 H. BusHaute KK, noxunoi nnowmHm.

A 56 % B 60 % B75% I npaBUNbHOI BigNOBIAiI HEMae
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MEXAHI9YHA POBOTA TA EHEPT'IA

BapianT 2

1. Y AKnxX 3 HaBegeHUX BUMNALKIB BUKOHYETLCA MexaHivyHa poboTta?
A cTaneBa kynbka, BUnNyLleHa 3 pyk, Nagae Ha 3eMmto
B Ha ctoni cToiTh rps
B no rmageHbkin ropu3oHTarnbHin MOBEPXHi CKNa KOTUTbCS MeTarneBa Kynbka
I’ nioguHa, ska CToiTb Ha MicLi, TPMMae Ha nnedvax MiLoK i3 LyKpoMm

2. PobiTHUK 3a ONOMOrOH PyXOMOro Brioka nigHsB BaHTaX Ha BUCOTY 1 M, MpUKnaBLUX [0
BiNIbHOrO KiHLA MOTY3kM cuny 160 H. Aky po6oTy BiH BUKOHaB?

A 80 Ix B 160 Ox B 240 Ox I 320 Ox

3. Aky nOTYXHiCTb pO3BMBAE TPAKTOP, PIBHOMIPHO PyXaruuMCb Ha NepLuii LUBMAKOCTI
(v = 3,6 KMm/rog), SKLLIO cuna TArM TpakTopa AopiBHIOE 12 kKH?

A 12 kBT B 43,2kBt B 120 kBt 1,2 kBt

4. Ay poboTy BUKOHYE cepLe NnioanHu noTyxHictio 1 BT 3a 10 xB7
A 1,6 Ox
B 0,0016 Ox
B 0,016 Ox
I npaBunbHOI BigNOBIAiI HEMae

5. Ha aky BMCOTY nigHsnm Tino macoto 2 kr Hag 3emneto, SKLWOo Moro noTeHuiansHa eHepris
popisHioe 600 [x?

A 300 m B30m B3wm I 3000 m
6. Mpy>xuHy xopcTkicTio 40 H/M cTucHynu Ha 5 cM. Aka 1T noTeHuianbHa eHepria?
A2 Ix B 1 Ox B 0,05 Ox 0,9 Ox

7. Tpaktop macoto 10 T pyxaeTbes 3i LWBMAKICTIO 5 M/C. FAKa Noro KiHeTu4Ha eHepria?
A250kdx B25xdx B125kk T 125 k0x

8. Aky cuny Tpeba npuknacTu 4o floMa 3aBOoBXKN 1,2 M, WOoO nigHATU GETOHHWIA Brok ma-

coto 250 Kr, SIKLWOo ToYKa onopu po3TalloBaHa Ha BiacTaHi 20 cm Big 6rnoka?

A 200 H

B 2500 H

B 1000 H

" npaBunbHOI BignoBigi Hemae

9. Akni BaHTaXX MOXHa MIAHATU, BUKOPUCTABLUM PYXOMUI i B HEPYXOMUX Broku Ta npu-
knaswu cuny 100 H?
A 20 kr B 10 kr B 100 kr 40 kr

10. Akuii i3 NPoCTMX MeXaHi3MIB € Baxxenem?
A 6nok B knuH B rBuHT
11. Aky kopucHy poboTy Tpeba BMKOHATK, LWOO NIAHATA HA BUCOTY 3 M MO MOXMIINA NIOLUHI
korogy macoto 400 kr?
A 1200 Ox B 12 kdx B 4000 Ox I 120 kx
12. Bucota noxunoi goporu gopieHioe 10 M, a goexuHa — 100 m. LLo6 nigHaTM no uini nno-

LWKMHI aBToMObGinb macoto 1000 kr, noTpibHo npuknacTtu cuny 2500 H. BusHaute KK noxunoi
aoporu.

A 50 % B 60 % B 40 % I npaBunNbHOI BiANOBIAI HEMae
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®I3NYHI 3AA0AYI HABKOJ1I0 HAC

1. Yu e y Bac ymomMa OgHAKOBi Tijla, BUroToBJeHi 3 pisumx peuoBun? Ha-
3BiTh TaKi Tija ¥ peuoBUHU, 3 AKUX 1X BUTOTOBJIEHO.

2. flka peuyoBuHa Ma€ pi3Hi Ha3BW 3aJIeKHO BiJl TOTO, Yy AKOMY CTaHi BOHA
mepebyBae?

3. Homy ImyKop i cinmp IIBHUAINE POSUMHSAIOTHCA B rapAdiil Bomi, HiMK y Xo-
JOmHi?

4. Yomy cosoHHNI ocenenellb, sSIKIO OT0 IMOKJIACTU Ha JesAKHUI Jac y BOLY,
CTa€ MEHIII COJIOHUM?

5. JItonuHa cUAUTH ¥ pyXoMOMYy aBToMOOiIi. BigHOCHO AKMX Tijm BoHA mepe-
OyBae B pyci, a BiTHOCHO IKHUX — y CIOKOi?

6. [l ekoHOMil Uacy B »KHUBA aBTOMOOiJb> HABAHTAKYETHCS 3€PHOM 3 KOM-
Oaiima Ha xony. IloscHIiTH: a) UM pyxaeThbcsd aBTOMOOiNb BifHOCHO KoMOaiiHa;
0) U1 pyxarioThcA aBTOMOOiIJb i KoMOallH BiTHOCHO CTEpHi; B) UM pPyXaeThbCsd
3ePHO BiIHOCHO aBTOMOOiJs.

7. Ilixg yac pyxy KombaiiHa 3pisaHi cTeOJIMHU BKJIAJAIOTHCSA Ha TPAHCIOPTED,
AKUH IepeMiInye iX IepueHAuKYJIAPHO A0 HAOPAMY PYXy MaIllUHU. Y AKOMY
HampsAMi pyXaTUMyTbCs 3pisaHi cTeOJMHU BiTHOCHO MOBEPXHi 3eMJIi?

8. Ak MoKHa BUBHAUUTHU HANPAM PYXy XMapu Ha HeO0CXMJIi?

9. fdxkuii Bug Mae TpaeKToOpPid PyXy: a) TOUKMU Ha o00ji KoJseca, IO BiJIBHO
obepraeThbcs; 0) HaWAJIBINIOI TOUKHY BiJf OCi HA IPOTEKTOpPi Kojeca aBTOMOO1JIA,
III0 PyXa€eThCsAa TOPUB0HTAJIbHO 0€3 KOB3aHHS; B) TOUKHU Ha OCi KoJieca pyXxoMOro
aBTOMOGiIA?

10. Yu mMo:kHaA BBasKaTHU PiBHOMIPHUM pPyX: a) ecKajaTopa MeTpo; 0) TpaMm-
Bas; B) mTaxa B IIOBiTpPi; I') BeJOCUIIEAMCTA; ) CTPiuKu TpaHcmopTepa?

11. Vuenp ypaHI[i HiIlIOB 3 AOMY OO IIKOJM, a MiCJs YPOKIB THUM caMuM
MIJIAXOM IIOBEPHYBCA. SIKMU MIJISAX ITPOUIIOB YUeHb i siKe BiH 3IiliICHUB mepe-
MileHHa?

12. fAkux 3HaueHb HAOYBATHMYTh LLJIAX i IepeMillleHHs B IOIepenHil 3a-
Iadi, AKIO YUYeHb TiJIbKU HPUUIIOB M0 IMIKOJJIN?

13. Cepenusa Bigcranb Big Semui mo Coumsa gopiBaoe 150 000 000 kM. Axe
mepeMilneHHs 3OiACHUTEL ¥ IPOCTOPi 3eMJId IIPOTATOM IiBPOKY i poKy?

14. Kpamui gomry, AKi magaoTh BePTUKAJIBHO, YTBOPIOIOTHL HA BiKHAX PYXO-
MOTO TpaMBas CMYTH IIiJ KyToM 45° mo BepTuKaJi. K00 € IIBUAKICTL TpaMm-
Bas MOPiBHAHO 3i IMIBUAKICTIO MamiHHA Kpameab?

15. 3 smitTaka cKuzamTh KoHTeliHep. SIKOI0 Oyme TpaeKTopis pyxy BaHTa-
Ky, AKIIO CHUCTEeMY BiIJiKy moB’sizaTu 3: a) Jgirtakom; 0) KOHTeHHepPOM;
B) 3emuer0?

16. BocbMuHOTH, KaJabMapyu, KapakKaTHUIl Ta MedAKi iHIIi icToTm moxmypux
TJINOWH MOPS MEPeMilyIoThCs MOAI0HO 10 PaKeTH, i3 CUJI0I0 BUKUIAI0UN BOAY,
AKY HAOUpaioTh uepesd poT. Yu MoKe TaKuii cIocid mepeMilleHHs 3a0€3IMeUnTH
iM BeJIMKY HIBUIKICTH PyXy B TOBIIi BogmM?

17. HamoTyioun HUTKY Ha KOTYIIKY, CJi[l OCTYIIOBO 3MEHIITYBATHU IIIBUJ-
KicTb ii o6epranua. Yomy?
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DPIBHYHI BANAYI HABROJIO HAC

Man. 300 Man. 301

18. Ha OyaiBHUIITBI miciid 3aauBaHHA 0eTOHY V QOPMY B HBOTO 3aHYPIOIOTH
HeBeJIMKe Tijo (Ipumiax) i HamaloTh HOMY MIBUJKUX KOJUBaHBb. [ Woro Bu-
KOpPHUCTOBYEeThCA Ieit BiopaTop (maa. 300)?

19. Yomy Jikap MOKe, TPUMAIOUN HAJbI[i HA PYI[i XBOPOTO, MOJIiUUTH YHUC-
JIO yIapiB ceprd 3a XBUJINHY?

20. II1o6 roiimaTucs Ha TOWIAJIL, CJiJ CIOYATKY JOBECTH ii KOJUBAHHSA 0
MIeBHOI aMILIiTyau, a MOTIiM y:Ke miATpuMyBaTH ix. fK 11e podutbca?

21. JIyia goro B 6a0KM Ha KiHI[IX KPUJI € MOTOBINEHHA (ITepocTurmu)?

22. JlionmHa cTpubHYJIa 3 BEJIMKOTO MOTOPHOrO YoBHA Ha Oeper piukwm. I1lo
MOJKHA CKas3aTH IIPO INBUIAKOCTI, AKUX HaOyJIM YOBEH i Tio JroguHMm?

23. Yu ogHAKOBO CTHCKAIOTHCA Oy(eprn OJHAKOBUX BATOHIB IIPU 3iTKHEH-
Hi, SKIIO: OAWMH 3 HUX HepyxXoMwuii; OAWH IIOPOKHIili, a Apyruii HaBaHTAa-
JKeHUH?

24. YoMy BasKKO po30UTH Tropix Ha M’ AKill omopi # Jerko — Ha TBepmiit?

25. Ilia doro uoborap, mpubuBaOUM MiAMETKY, HamiBae 4oOiT Ha 3aisHy
ganky (maa. 301)?

26. BecayBanbHUK, CTOSYM OJHI€I0 HOTOIO HA MPUCTaHi, APYTy CTaBUTHL Ha
YOBEH 1 BiIIITOBXYETHCS BiJ ImpucTaHi. ¥ AKOMY BUOAAKy HOMY 3pydYHille ci-
IaTh B YOBEH: KOJIM YOBEH IOPOXKHIN UM KOJIM B YOBHIi € Jroau?

27. Jlma 4Yoro CIOPTCMEH y MOMEHT _ T8
cTpubra smaxye pyxamu? Yomy B Kimmi r F i
cTpubKa CIIOPTCMEH OIIyCKAaeThCcA Ha 3i- - g L
rayTi HOrm (mas. 302)? ; ? -

28. € Takuii MUPKOBUII HOMEP: HA TPYy- S
IV aKTopa KJaAyTh BasKKe KOBAJJO I mO- A
YUHAIOTh OUTU II0 HBOMY MOJIOTOM. Homy
JK yZap MOJIOTOM IO BasKKOMY KOBAaIJy
BUABJAETHCA [Jis JIOIWHU 30BCiM He
MIKiAJIUBUM, TOJI AK TaKWU caMU# ymap
GesmocepeqHbO IO Tiay OyB OM cMepTesb- Man. 302
HUM?

29. Ha cTonuKy 3ajiBHMYHOrO BaroHa CTOITh CKJSHKA ua. SIKoio Oyme 1mo-
BePXHA YAl B CKJAHI, KOJU IIOTATr CIOBLILHIOBATHME PYyX?
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PIBUYHI BAJAYI HABROJIO HAC

Man. 303 Man. 304

30. Sk smcuilss BUKOPHCTOBYE AOBTUI MyXHACTUI XBicT mif uac 6iry (mas. 303)?

31. Inyun B mom; Tpose#6ycoM UM TpaMBAaEeM, MACAKUPHU IOMIiUalOTh, IO
BOJIa, siKa 30MpaeThCcA Ha AaXy, BUJIUBAETHCA TO CIIEPEIy, TO 33aAy Baroma. Sk
e MOSACHUTHI?

32. INosacHiThk amicT mpuciair’a: «Kocu, Koca, moku poca» (main. 304).

33. Uomy Koca Ipu IIBUIKOMY PyCi mepepisae crebJia POCINH, a IIPHU IIO-
BiTBHOMY HEe MOJK€ IIHOTO 3POOUTHI?

34. Yomy mBuIKa i34a MicToM OiIbIN Oe3meuHa JJisi JIETKOBUX aBTOMOOLIIB,
ajie MOJKe BUSIBUTHUCS He0Ee3MeUHO IJIs BAHTAMKHUX?

35. Ha sixomy sIBUIINI I'PYHTYETBHCSA IIPOIlec 3a0MBaHHS I[BSIXa B JIEePEBUHY
(man. 305)? Ilaxi B rpyuT?

36. Yu ogHaxoBO 00MUBAIOTHCA Oeperu piuku Ha il moBopori (mas. 306)?

37. UuM IOSACHIOETHCA TeUis BOAU B piuri?

38. Uinenu ekinmamxy «Amosron-12» A. Koupanx ta A. Bin posmosiganu, 1o
Ha moBepxHi MicAls Jerko XoauTu, aje i Jerko BTPAaTUTH piBHoOBary. Sk e
MOSICHUTH?

39. IlizcTpubytouu BroOpy, JOAWHA HaJae 3eMHill KyJi meBHOI, X04 i Haf-
3BUYANHO MaJjoi, MIBUAKOCTi. IK 3MiHIOETHCA IIBUAKICTL 3€MHOI KYJIi ITif uac
PYyXy JIOOQUHU Bropy?

40. Yu 3HuKae cuja TAKIHHA B cTaHi HeBaromocTti?

41. Taoni moBOAUTHCA IMiAOUPATH TiIKU AO0JYHB, KOJU SA0JyKa IIOUYNHAIOTH
mospiBatu (HanuBaTtucs). s goro e poourbesa?

Man. 305 Man. 306
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DPIBHYHI BANAYI HABROJIO HAC

Man. 307 Man. 308

42, Yomy AJis CHOPTUBHUX CTPUOKIB ¥ BOAY 3 TPaMILIiHa BUKOPUCTOBYETHCS
OpYyKUHHUCTA cTapToBa fgoJiBka (maj. 307)?

43. 3a paxyHOK 40T0, CTpUOa0uYu Ha 0aTyTi, CIOPTCMEH MOKe cTpubaTu Ha
BEJIUKY BUCOTY?

44. TimHacT BUKOHYe 00epTu Ha TypHiKYy. Kyam manmpsmieHa Ta SKOro 3Ha-
YeHHS HaOyBaTHMMe CHJIA IPYsKHOCTI y BepXHi#l i HMMKHiNT TOUuKax TpaeKTopii
rimaacra (mas. 308)?

45. Yomy KBOuKa He 00IThCA POSAYIIUTHU SAHIA, TOAL AK cjabKe Kypua Jer-
KO IpoOuBae IIKapaayny sAuisa scepesuHu?

46. Ilicna mpunuHeHHS Ail cUJau TpaBa BimHOBJIIOE cBOio dopmy. SIKa Biac-
TUBICTH TPABU MPOSBIAETHCS HIPU IIHOMY?

47. Yu mae puba y Boxi Bary?

48. YoMy B3UMKY TiJIKU JepeB YaCTO OIyCKAIOThCA JOHU3Y?

49. Yomy B remapja Kirti He BTATYIOTHCA, AK, HATPUKJIAMA, ¥ KOTiB?

50. [l woro B3SUMKY JOPOTH I TPOTyapHu MOCUIIAIOTH ITicKoM?

51. Yomy Kyma rpeuykKu Mae BeJUKY KPYTU3HY, FOPOXY — JeIf0 MEHIIy, a
mpoca — 30BciM mairy?

52. Yu ogHakoBa MIBUAKICTH Teuil piuKu B3mOBK yciel mupuau?

53. IIIKigIMBOIO UM KOPHCHOIO € CHMJa TEePTsA B TAKMX BUIIAJKAX: a) TEPTA
MiK JumoKaMu # cHirom; 0) TepTsd Ha I'BUHTI CJIIOCAPHUX JIeI[aT; B) TEPTsS Ha
T'BUHTI AOMKpaTa, AKUM IiJHIMaiOTh aBTOMOOiJb; I') TEPTA HaA KoJjecax Iaci
JiTaka Iig Jac 3JbOTY M mifg yac mocamgrm?

54. Kynm HampaMiieHa cujia TePTS MHif Yac pyXy JUKHUKA B TAKUX BUIA-
Kax: a) Hora 3 JIMKeI0 PYXAeThCSA BIEpel, MOTIiM 3yNWHSETHCA, a ApPyra Hora
IIOYMHAE PYXaTUCh; 0) JMIKHUK OOXOAUTH IEPEIIKOAY, HaXWIAKYUCH YOiK i
pyXamouuch 10 Ny3si; B) JMKHUK BIiAIITOBXYETHCA MEepes CTPUOKOM 3 TPaMILIi-
HAa; T') JMKHUK TraJbMy€ CBilf PyX Hicisd cIycKy abo mpuseMJIeHHs?

55. Haponu Hanexoi IIiBHOUI BUKOPUCTOBYIOTH JIMKi, Mig0UTI XyTpOM oOJie-
HA TaK, 11100 IIePCTh MaJjia HAIPAM cuepeny-Hasajn. I1oAcHITE 3HaUeHHA TaKOTO
BUKOPUCTAHHA XyTpa.

56. ke TepTsa — KoJric 00 TOBEPXHIO JOPOTH UM TEPTS B mMiAImmunHuKax (abo
oceii y BTyJIKax) — IlepeBaka€, KOJU: a) aBTOMOOIJIb pyXaeThCcAa I'PYHTOBOIO J10-
poroio; 6) aBTOMO0iIb PYXa€ThCA IVIAAEHbKOIO KPUI'OI0 i 10ro KoJieca He pyxa-
IOThCS; B) KoJieca aBTOMOOiIsI TPOOYKCOBYIOTH?

57. YoMy cyuacHi JiTaKu JiTalOTh Ha BEJIWKUX BUCOTaX?
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PIBUYHI BAJAYI HABROJIO HAC

Man. 309 Man. 310

58. fIk crae y mpuroni IUKUM CBMHAM MillHA ITKipa i3 }KOPCTKOIO IJIaJeHb-
Koo 1metuHoio (max. 309)?

59. lazesi matoTh Aysxe MaseHbKi KonuTisa. 1o e im gae (man. 310)?

60. YoMy JaroagmHa, HACTYIUBIIN HA CYXHUII TOPOX, MOXKE IIOCKOB3HYTUCS?

61. Yomy mepeB’aHi KoJsioqu, O0UKM 3pYyUHiIlIe TIEPEKOUYBaTH, HisK TATTU?

62. 1106 Hagifinimie 3aB’sa3aT MOTY3KY, POOJIATEH MOABiHiHUMN By30a. Homy?

63. Cuyia TepTsa KOUeHHs MeHINAa, HijK KOB3aHHS. YoMy K Y3UMKY MOXKHA
0auuTH, K KOJIECO BO3a HE KOTUTHCH, a KoB3ae?

64. Yomy Tino pubu BKpUTE CaAUZOM?

65. YoMy BasKKO TPUMATH B PYKaxX KUBY pudy?

66. Yomy migomiBu Jiam 6iioro BeaMess BKPHUTI JOBIOIO KOPCTKOIO IETUHOI0?

67. flke mpusHaUeHHS Ma3i, AKOI0 3MAIIYIOTh JIKi?

68. V¥ MOMEHT POSKPUTTSA IIapallyTa IIapallyTHCT 3a3HA€ 3HAUHOI'O Iiepe-
BaHTAKeHHsA. YuM Iie MoACHUTH?

69. YoMy mpu BeJWKHUX IMBUIKOCTAX PYXY aBTOMOOINA cuya 3UelIeHHS
KOJIiC 3 IIOBEPXHEI0 JOPOr'd 3MEHIIYEThCA?

70. Yomy mTax, cimalouy Ha 3eMJI0 Ta B3JiTalouu, pO3MPaBIsaEe Kpuia
(mai. 311)?

71. Yomy ripChbKOJMMKHUK IIiJ] Yac CIYCKY 3 FOPU HAXUJISIETHLCA OO 3eMJIi
(mag. 312)?

72. YoMy B TIOJIeHA HeMae€ BYITHUX pakoBuH (MaJu. 313)?

73. Yomy mrogmHa 31 CAMBBKOI TipKu BUMYyIIeHa 30iraTi, a 3 IIOCHUIIAHOI
HiCKOM CXOAUTH IMOBiMbHO? BusHauTe cuim, 110 AilOTh Ha JIOAUHY, AKa IIepe-
OyBae Ha ripii.

Man. 311 Man. 312 Man. 313
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Man. 314 Man. 315

74. Ilo TOHKOMY JIbOLY JIIOAWHA MOJKE IEePEernoB3TH Ha *KMUBOTI (Maa. 314).
Yomy HeOe3meUHO WTH IO HbOMY HOTAMU?

75. YoMy TOHKUM JBOJAOM HEI[OJaBHO 3aMep3JIOTO BOJOMMUIIA MOKHA IIe-
pebparuch 6isKyuu, ajie HeOe3meuHo Ty (ma. 315)?

76. Yu 3miHUTHCA HaBaHTaKeHHsS Ha HAIlle Tijo, SKIO MK B OJHOMY BH-
magKy HeCTHMEMO OBa Bipa 3 BOAOIO B PyKaxX, a B iHIIIOMY — HA KOPOMICJIi?

77. YoMy MHUCIUBCBHKI JMXKi POOIATEL IIUPIINMU 34 CIIOPTUBHL?

78. YoMy rycu Ta KauKU IPOXOAATH ODOJOTOM JIETKO, TOAI AK KypAM 3po0Ou-
TH 1e HabaraTo Baxkue?

79. Jlyia ok paleHHs X0M0BUX AKOCTel aBTOMOOiIiB mig uac pyxy 60JioTHC-
TUMHU a00 MillfaHMMHU JOPOTaMU yUeHi 3alIpOIOHYBaJM 3MiHIOBATU TUCK Y IIIH-
HaX KOJIiC, 0cO0JIMBO Benyuux. SIK Ie mosiCHUTHU?

80. ITagaroun Ha micoK, JIIOJWHA BiguyBae yaap He TakK CUJIbHO, AK Iig yac
magiHHs Ha TBepAuul rpyHT. Yomy?

81. Yomy mpu BiAHOCHO HEBEJMKWX PO3Mipax Tijia Jialli B POCOMAaXM IITUPOKi?

82. YoMy my1euoBi peMeHi pIOK3aKa PoOJIAThL JOCUTh HIMPOKUMU?

83. ¥V BimomMoMy IUPKOBOMY TPIOKY apPTHUCT JIATa€ Ha JOIIKY i3 IIBAXaMH.
Y axomy BUIAAKy BiH BiguyBae MeHMIHi 0iJb: KOJU LBAXiIB Oijabille um
MeHIie?

84. Yu 3miHIOETHCS THUCK JIIOAUHU Ha I'PYHT, KOJM BOHA CTOITh i KoJu Iime?

85. Yomy BenuKi KiCTKM KiHI[IBOK JIIOOUHU, AKi PyXOMO CIIOJIyYeHi 3a mI0-
IIOMOTI'0I0 CYIJI00iB, MAIOTh Ha KiHIIAX IIOTOBINEHHSA?

86. Yomy MmajseHbKa OmKO0JIa CTBOPIOE
CBOIM ’KaJIOM BEJIUKUI TUCK?

87. YoMy B3UMKY HeEIiJKOBaHUII KiHb
KOB3a€ Ha CJIU3bKill moposi, a migkosa-
HU# — Hi (Max. 316)?

88. Yomy oBec y cuiabHUI BiTep He Tak
BUJIATAE, K HIIEHUIA ab0 KUTO?

89. Yomy gmepeBa yacTO BaJSThCS Bin
BITPY B rycTomy Jrici, a Ha BiZKpuTHUX Mic-
IAX BUTPUMYIOTH 3HAYHO CHUJBHINII Bi-
Tpu?

Man. 316
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90. Koau BiTep uacrimie Jjamae mepe-
Ba — YJIITKY uu B3UMKY (MaJu. 317)?

91. Yomy Oyps, III0 BaJUTh JKUBi gepe-
Ba, 4aCTO He MOJKe 3BAJIUTHU CyXe IepPeBO
6e3 sucTsa?

92. Yomy BesMKUII THUCK BOAU B MOP-
ChbKUX TNIMOMHAX HEe CILIIIYye puod?

93. Yomy gmeski pubu, cojauBapOuYud Ha
MOBEPXHIO MODPs, I1106 BUBECTHU IIOTOM-
CTBO, PO3PUBAIOTHC?

94. Ha aKy MakCUMAaJIbHY TVINOMHY MOJKE
ommycruTucsa BomoJas? Iligsoguumit yosen?

95. Yu ogHaKoOBi po3Mipu mIaBaJbHOTO MixXypa pubu, KOJIU BOHA IepedyBae
Ha pisHUX raInbmMHAX MOPs?

96. Yomy BMOYX IIiJl BOJOIO HUIUTE KUBi icTOTH, AKI TaM KHUBYTH?

97. Yu ogHAaKOBO HaBaHTaMKeHe ceplle Kupada, KoM oro rojosa migaara?
Onyiena?

98. Ilig yac mepeJMBaHHS KPOBi IIOCYAUHA 3 HEI0 TPUMAETHCA 3HAUHO BUIIE
BiJ roJKuM, 3a JOIIOMOI'OI0 SIKOI KPOB YBOJATH B opramiam xBoporo. I[yis woro
e poourbcsa?

99. Ha croJi cToiTh mocyamHa 3 BomoI0. SIK 3a HOIIOMOTrOI0 I'yMOBOI TPyOKU
epeJuTy BOAY i3 1iel mocyauum B iHIITy?

100. ¥V Hamionanpaomy meuapoJsoriunomy mapky «CogiiBka» M. YMmaHi ce-
pen cTaBy CTOITh KaMm’dHa OpumJja, Ha AKil JeKUuTh 3Misfg. 3 MOPOKHUHU POTa
3mii 6’e moTy:kuHMUME QoHTaH. AKUi hisuuHUit 3aKOH TYT mie?

101. Yomy JioCi ZOCUTE JIETKO MOYKYTb XOIUTHU 00J0TOM?

102. V joca MixK JBOMA YacTMHKAMU PO3ABOEHOI PATHUIlL € MiIlHA HTepPeTUH-
Ka. AKy QpyHKIil0o BoHA BUKOHYE?

103. Yomy aTMoc(epHUN THUCK y IIEHTPi BEeJIMKHX MICT HUKYMNI, HiXK Ha
OKOJINIAX?

104. IlosicHiTh MexaHi3M IUXaHHSA y JIOAUHU i TBAPpUHU.

105. dAxi ¢isuuni mporecu BimOyBaOThCA B OpPraHisami JOAWHM I TBAPUHU
mig yac ourra?

106. Yomy mig uac cXOmKeHHsS Ha BHUCOKY ropy HOpPMaJibHA OifAJbHICTB CY-
rJ100iB MOPYIIIYETHCSA — PYKU ¥ HOTM CTAIOTh HECIYXHAHUMM, JIETKO MOXKE CTa-

. TUCA BUBUX?
,,r ; f’ ﬁﬁ"f" ;’g 107. IlaByk-cpibisiHKA — €IWMHMI Ta-
ar | BYK, AKuil xuBe y Boxi. BiH cmopymxye
Inasa cebe OyAMHOUYOK y (popMi KoBIauka,
HAIIOBHEHOTO IOBITPAM i BiIKPUTOTr0O 3HU-
3y (mas. 318). Yomy Bojma He 3aTOILIIOE
el 0ygUHOYOK?

108. Yomy apTuiepucTH mif dac IIo-
CTPiNy rapMaTHé BiIKpPUBaAIOTH poTa?

109. Yomy nig yac HaOUpaHHS BUCOTU
JiTakoMm, KabiHa AKOTO He TepMeTH30Ba-
Ha, Ta Imepej HOro MOCagKOI0 PEKOMEeHIY-
Man. 318 €THCS CMOKTATHU IIYKEPKU?
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Man. 319 Man. 320

110. Yomy, Koau BiAKPUBAIOTH ILIAIIKY 3 'a30BaHOIO BOIOIO, CIIOCTepira-
€ThCA BEJIMKUU IOTIK IIiHMW ¥ HaBiTH piguHm?

111. Yomy, KoOJM OOBOOUTHCA HMTH IO PO3MOKJIIN IJIMHI, Ba)KKO Iigilimaru
HOTH?

112. Yomy, Koau rimnbGoOKoBOAHY pulOy (Mas. 319) migHATM Ha MOBEPXHIO,
BOHA PO3PUBAETHCA a60 il MiXyp BUXOAUTHL HA30BHi?

113. Yomy B piuIli 3 MyJIUCTHUM THOM BU I'Py3HETE CUJILHIIIEe HAa MiIUHI, Hi¥K
Ha raubuHi?

114. ITizBomHMIT YOBEH, OIYCTHUBIINCH Ha MYJHCTE OHO, iHOAL JieOb-Jelb
MOJKe BimipBaTrucs Big Hboro. Yomy?

115. ¥ 3eMHUX yMOBax JJid BUIPOOyBaHb KOCMOHABTIB ¥ CTaHi HEBAroMOCTi
3aCTOCOBYIOTH Pi3Hi cmocobm. OfvH 3 HUX IOJIATAE B TOMY, II0 KOCMOHABT Yy
crerniaJgbHOMY cKadaHApi 3anypioeTbea v Bony (main. 320), v AKill BiH He ToHEe
i He cmmBae. 3a AKUX YMOB Il MOXKJIUBO?

116. [Insa samycKy 30HAIB Ha 3HAYHI BUCOTU iX KYJIi 3aMOBHIOIOTH I'a30M
YacTKOBO. YoMy Ha IIMX BUCOTAX KYJi OKPYIJIIOIOTHCA 1 HaBiTh MOXKYTH JIOIIHY-
T™?

117. 3a meBHUX KJIIMaTHUYHUX YMOB OBOUi iHOAI po3TpicKkyiorhecAa. Homy 1e
TPaILIAEThCA?

118. CepIiie KocMOHAaBTa B yMOBaxX HEBAaroMOCTIi IIpaiioe 3 HabaraTo MeHIIIH-
MM BUTpaTaMu eHeprii, HiK 3a 3BUYaHUX yMOB.
Ar 11e mosicamTI?

119. YuM MOSICHUTH 3MEHIIIeHHSA aTMOC(pepHOro
THUCKY IIPH IIiJHIMAaHHI Bropy ImOpPiBHSAHO 3 THCKOM
yHU3y?

120. IIlo BigOyBaeThcsA 3 JIETEHAMH IIijoTa,
KOJIM BiH ImifHiMaeThcA JiTakoM yropy Haji 3eM-
Jiero 0e3 cmelfiaJapHOro KocTioMa?

121. ¥V cioHA KOPOTKa IIMKs, II[0 3aBayKae oMy
HaruHATHUCS IO BOOOWMMII], 1100 HAIIUTUCE. K Ke
oMy BIaeTbCcAa HAIUTHUCA?

122. fIk yTpuMyeThbCcA PaBJIUK HA ITOBEPXHAX
immux Tia (maa. 321)? Man. 321
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123. Icayiorh pubu-npuuenu, sKi mepecysa-
IOTHCS 3a UYMKUH PaXyHOK. Y HUX IepeaHiil cCIuH-
HUH IIJaBellb BUJO3MIHEHUI B OBAJIbHY IIPUCOCKY.
B oBasibHOMY AMCKY € ILTACTUHKHU. SIKY poOJIb Bimi-
IpailoTh BOHM MiJ yac IMPUESHAHHS M0 iHINUX K-
BuX ictor (Mas. 322)?

124. Kosm jerite yTpuMyBaTH Bifipo mmim uac
3aHYPEHHs HOro y KPWHUIIO: KOJIM BOHO mepedy-
Ba€ B MOBITPi UM KOJM BOHO 3aHypeHe y BoOAy?
Yomy?

125. Yomy y BomoiiMuIIli i3 3a00JI0UYEeHUM THOM
JIOAWHA Ha TINOOKOMY MicCIli rpy3He 3HAYHO MEH-

Man. 322 e, HiX Ha MiTKOMY?
126. Yomy JamoamHa, HabpaBIIM TOBHI JiereHi
TOBITPA, MOXKe BiJIbLHO JIeXKaTH Ha ITOBEPXHI BOAM, a KOJU BUOYCTUTH IIOBiT-
pA — 3aHYPIOETHCA?

127. Tepoit pomany O. Bensiea «JIroguua-amdidisg» posmoBimae: «enbdhi-
HU Ha CYIIi 3HAUHO Ba)Kui, Hi’K y Bomi. Bsaraii y Bac TyT yce BasKue, HaBiTh
BJIaCHe Tio». Ym mpaBuii aBTOp poMaHy?

128. Yomy JmoamHa, IepIll HiK IJaBaTH, Ma€ BUMTHCS IILOTO, a TBapHHA,
yIepiiie IIOTPANUBIIU Yy BOAY, OApasy ILiuBe?

129. Yomy BOIOpPOCTi MaiOTh TOHKI ¥ MOBri crebjia, a He TOBCTI ¥ MirfHi?

130. Yomy Ha cyxXomoJi He KUBYTh TaKi riraHTchKi icToTu, AK KuUTH?

131. YoMy BaXKO 3aHYPUTH y BOAY BiApo moropu JHOM?

132. Yomy BapeHUKU Uepes3 AeTKUI Yac MicJid TOTO, AK iX KWHYJU B OKpIT,
MigHiMAOTHCS Ha MOBEPXHIO?

133. Yomy, KoM MU XOAMMO II0 AHY 3 APiOHOIO rajJbKOI0 HA TIJIMOMHi, He
BiguyBaemo 00JIf0, a BUHIIIOBIIHN Ha Oeper, BigzuyBaemMo?

134. Yomy miaBelhb, MipHYBITU Ha TIUOUHY, BiguyBae 6iab y Byxax?

135. Yomy B yJioroBMHAaX i JoJMHAX yHOUi OyBae XOJIOAHIiINIE, Hi’K Ha BUCO-
yrHax?

136. Bigomo, 1110 MOJIOKO B IIOCYAMHI i3 YacOM pO3IIIapOBYETHCA 34 BHUCOTOIO
CTOBIIA PifVHM, IPUYOMY BEPIIKM 30MPAIOThCA Y BEPXHIX ITapax 0ijis moBepx-
Hi mosioka. Ak 1e moscuuTu?

137. Kpokomuiu iHomi KOBTAlOTh KaMiHIl, Maca SKHX CKJIALA€ OJIM3bKO
1 % Bixg macu ix Tima. [[Jig 4oro BoHU Iie POOIATE?

138. [l yoro BOAOILJIaBHI ITaxu mepen 3aHy-
PEHHAM y BOAY IPUTUCKYIOTH KPWJa [0 Tija ¥ BU-
IUXal0Th HOBiTPs 3 JereHis (mas. 323)?

139. Cooprcmen, 11100 mOL0JaTH OiJIBIITY BHCO-
Ty, Ma€e posbirrtucsa. Yomy?

140. Yomy HaBaHTa:KeHUIN aBTOMOOiJIbL BUTpA-
yae Oijibllle MAJbLHOTO HA ONHIN i Tifh camiit mimaH-
i NIAXY, Hi’K HeHaBaHTaKeHUHN?

141. 3a paxyHOK sAKOi eHeprii 3a0MBalOTh I[BAX
y nepeBuHy?

142. Yomy KyJid, 1110 BHJETiJIa 3 TBUHTiBKU, Mae
BEJIMKY IIPOOUBHY 3JaTHICTH? Man. 323
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143. Yomy JOOUHI JierIiie mepeMilyBaTUCA PiBHOIO JOPOTr00, HixK migHiMa-
THCA Bropy?

144. SIxkwuii aBTOMOOINIb Jerie 3araJbMyBaTH — IMOPOKHIN UM HaBaHTaKe-
HU, KOJIW BOHU PYXalOThCA 3 OAHAKOBUMMU IIBUAKOCTAMU?

145. Yu omHAKOBY €HEprilo BUTPATUTH XJIOIMUMNK, SKIIO BiH pyXaTuMe CaH-
KM OOHUM i TUM CAMUM IIJISAXOM 3 Pi3HUMU IMIBUIKOCTIMIK?

146. Yomy (pyTOOJIicT mmepen TUM, SK BHOMTH AKOMOTra Aaji M’a4 Bim Bopir,
posbiraerscsa?

147. §Iki mepeTBOpeHHs eHeprii BigOyBatoThCA i Yac MOCTPiiy 3 TBUHTIBKU?

148. Koau moBoanuThCA BUKOHYBATH OLJIBIIY POOOTY: SIKIIO AepeB’sIHY KOJIO-
Iy TSATTU BOJIOKOM UM IIePEKOUyBaTHU?

149. Yomy mim uac moIny, KOJXM aBTOMOOiJIb PaIlTOBO TajJbMy€, MOTiK BOAU
3aJIMBA€ BiTpoBe CKJIO?

150. Yomy He cJif IIBUIKO OIIYCKATHUCS *KepPANHOI ad0 KaHATOM, OXOIMB-
mu ix pykamu?

151. IITo6 3abuTH IBAX Y TOHKY OOIIEUKY, He PO3KOJIOBIIH ii, peKOMeHIy-
€ThCS CIIOYATKY 00pybaTu 3yOMJIOM 3aroCTPeHUH KiHUMK IIBsIxXa. JOMY TaKUi
IBAX HE PO3KOJIOE JOIIEUKY?

152. fdx jerime mepeMicTUTH HaBaHTAKEHUH Bi3: IMITOBXATH HOTO UM IIPHU-
KJIaJaTy 3YCUJLISA A0 BePXHbOI YacTUHU 0007y Kojeca?
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CNOBHUK ®ISNYHNX TEPMIHIB
A

AepocraT — amapar OJid IOBiTpOILTaBaHHS, JIETIIUHA 3a MOBiTPA, HAIIOBHIO-
€ThCA BOAHEM ab0 TeJrieM.

Amvnumityna komuBaHb A — 11e HabiJIbINle BiAXMUJIeHHA Tija BiJ MOJOMKEHHSA
piBHOBaru mig uyac xoamBaHb. OmuHHIE0 aMILIiTynu KouauBaHb y Cl € omun
metp (1 ™).

Apeomerp — npusaj 1Jisi BUMipIOBAHHA I'YCTUHU PiIMHU 3a TJINOUHOIO HOTO
3aHypPeHHs B PiauHYy.

ATtmocgepa 3emii — oBiTpsAHA 000JI0HKA HABKOJIO 3eMJi, IKa 00epTAETHCA
pasoMm i3 3emJeio AK €auHE IIiJe.

ATtmoccdepHUi THCK p — THUCK, AKUH YUHUTH aTMocdepa Ha Bci Tina, 110 B
Hilf 3HAXOAATHCS; BiH yPiBHOBAKYETBHCA PTYTHUM CTOBIIOM BHCOTOIO 760 MM
mpu Temneparypi 0 °C.

ATom — HaliMeHIIIa YaCTHMHKA XiMiuHOTO ejleMeHTa.

b

Baporpad — npunazx Aaa aBTOMaTHUYHOIO HEIIEPEPBHOTO 3aIUCy 3MiH aTMO-
c(hepHOTO THUCKY.

Bapomerp — mpunaj g BUMipoBaHHA aTMOC(hepHOro TUCKY.

BapomeTtp-anepoin — 6e3pifuHHMNN TpUJIAL 11 BUMipIOBaHHS aTMOC(HEPHOTO
TUCKY.

Baruckad — ramboxkoBOmHMIT caMOXiHWHA amapar [Jisl ITPOBENEHHS TOCJIi-
I'KeHb Y MOPAX 1 OKeaHaX.

Batucdepa — minHa crajeBa KaMmepa, odJagHAaHa CIEIiaJlbHOI0 amapaTypoio
[JIA CIIOCTePe’KeHb IiJl BOLOIO; OIIYCKAETHCA 3 KOpabJysa Ha CTaIeBOMY TPOCi.

Baox — mpoctuii mexaHism y (opmi kKosieca 3 :koso0oM, yepesd AKUil mepe-
KUHYTO JIAHITIOT, TPOC a00 MOTY3KY.

BpoyHiBchEHMiT pyx — 06es3jnagHWil PyX UYaCTUHOK, 3aBUCIAUX Yy PiAmHI ab6o
rasi, IiJ BIUIMBOM yZapiB MOJIEKYJ OTOYYIOUOT'O CepefoBUIIA.

B

Bara Tina P — cuia, 3 SKOI0 TiJIO BHACIIMOK HNPUTATAHHSA OO0 3eMJIi gie Ha
omopy abo mizgBic.

Baskins — 11e TBepme Tiso, AKe MOKe obepTraTuca HABKOJIO HEPYXOMOi OIIO-
pu.

Barepiinia — siHia mepeTwHy KOPIIyCOM CyAHaA HOBEPXHiI BOAU; IIOKA3ye
Me)Ky 3aHYPeHHsS y BOAY HaBaHTAXKEHOTO CYIHA.

Bsaemopia — ¢isuuHe ABUIe, IKe I'PYHTYEThCA Ha B3aeMOIiil Tim MiXK co-
6010, 1[0 IPUBOAUTE OO0 3MiHU IX pyxy ado medopmairii.

BumiproBanpHuii ipuiag — 3aci6 BUMipOBaHHA, AKUHA Ja€ MOYKJIUBICTh Bif-
JivyBaTH 3HAYEHHS BUMipPIOBAHOI BEJIMYWHU.

BumiploBanHA — 3HaXOJKEHHsA 3HAYEeHHA ()i3WUHOI BEJIUUYWHU TOCJiTHUM
IIJIIXOM 3a JOIIOMOTOIO0 IPUJIaiB ab0 iHCTPYMEHTiB.

BinbHi KOIMBaHHA — KOJUBaHHA, AKi BifOyBalOTHCA B KOJMBAJIBHIN cucTeMi
3a PaXyHOK B3aeMOJil MiK TijaMu, I10 ii YTBOPIOIOTH.

BceecBiTHE TAKIHHA — ABUINE IPUTATAHHA BCix Tisg BececBiTy ogHe mo ommoro.
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r

I'BuHT — mpocTuit MexaHidM, PiSHOBUA MOXMUJIOI ILJIONTAHU.

ligpaBixiuna MamuHa — MalllHa, KA Ja€ BATPAII Y CUJL y CTiIBKHU pasis,
y CKinbKM ILIoIa i BeJIMKOTO HMOPIIHSA OibIlIa 3a IIJIOILY MAaJIoTo.

ligpaBixiuauii mpec — ripaBjiyHa MalllMHAa, IPU3HAYEeHAa Jis IIPEecyBaHHS
(cTUCKYBaHHS) HOPUCTUX Tija (ycepeAuHi AKUX € IMOPOKHeui).

TlinpocraTuyHu# THUCK p — TUCK PiAWH, 3yMOBJIEHUN CHUJIOI0 TAKIHHSI.

I'yctuna pedyoBuHu p — (ismuHA BeJMUYNHA, KA BU3HAYAETHCA BiHOIIEH-
HAM MacH Tija 1o iioro ob’emy.

i

Hedopmania — 3mina gopmu abo po3mipiB TBepmoro Tija min miero cui abo
TeMIepaTypu.

JdunamomeTp — TpUiaj AJS BUMipIOBAaHHS CHJI.

Hudysia — ¢pisuuHe ABUIIe B3a€MHOTO IIPOHUKHEHHS PEUOBUH YHACJiTOK
TEIJIOBOTO PYXY YaCTUHOK PEUOBUHMU.

Hiama3oHn mokasiB mkaam — 00JacTh 3HAUEHDb IITKAJIU, oOMerKkeHa il mouar-
KOBUM i KiHIIeBUM 3HAUYEHHSIMU.

JoB:KUHA MOTIIKM IIKAJN — BimcTanb MidK ocaMu (abo ImeHTpamMu) ABOX CY-
CiIHIX IMO3HAUOK IIKAaJIM, BUMipsAHA y3IOBXK YABHOI JIiHii, IIT0 IPOXOAUTE Uepes
cepeInHN HAMKOPOTHINX ITO3HAYOK IITKAJIHI.

JoB:KMHA IMIKAJM — JOBMKUWHA JiHiI, IO IIPOXOINUTH Uepes IeHTPU BCix Hali-
KOPOTIKX MO3HAUYOK INKAJN i 00MerkeHa MOYaTKOBOIO Ta KiHIIEBOIO IIO3HAUKA-
mu. Jlinia moxke OyTu peanbHO0 ab0 YSIBHOIO, KPUBOIO ab0 IPSIMOIO.

E

ExcriepuMeHTAJIbHUI METOd — METO[, AKUHA ae 3MOTY OJiep:KaTu HOBi 3HAH-
HS 34 JOIIOMOTOIO MPOBEAeHHs NOCIiny (eKCIepuMeHTY).

Enepria E — QisnuHa BeJMUYMHA, IO IIOKAa3ye, Ky POOOTY MOKe BUKOHATH
Tijo abo KijbKa TiJ.

Erajon (3 dpanii. emasion) — 3acié BuMipioBaHb, IPU3HAYEHUN IJIS BiATBO-
peHHs i 30epiranusa GisuUHOI BeJIUUYNHN, a TAKOMK AJIA IIePeBipKu IIPaBUIbLHOC-
Ti BUMipIOBaHHS ITi€l BeJIMUMHMU.

3

3akon I'yka: cuia Ipy»KHOCTI IpsAMO TpomopItiiina gedopmarii (BUIOBKEH-
HIO) Tija (IPY'KUHU) i HanpAMJIeHA IIPOTUJIEKHO HAIIPAMY IEePeMilleHHs Jyac-
TUHOK Tija mix gac medopmarrii.

3aKoH 30epeskeHHa MeXaHiuHol eHepril: AKINO i301b0BaHi BijJi 30BHIIITHHOI'O
BILJIMBY Tijla B3a€MOJIiIOTh MisK CO00I0 cUIaMU TSKiHHSA i IPy»KHOCTi, TO IX mO-
BHA MexXaHiuHa eHepris 3aJUINaeThCs He3MiHHOIO ITiJ Yac pyXy, TOOTO 3aBiKIN
CIPaBIPKY€EThCA CliBBigHOmEeHHA: E = E_+ E = const. [Ipu npromy enepris e
CTBOPIOETHCA 3 HIiUOrO i He 3HMKAE, a TIJIBKU HEePEXOAUTH 3 IOTEHIiaJbHOI B
KiHeTHUYHY eHepriio i HaBmaKu.

3axoH Ilackaja: THCK, CTBOPIOBAHUI HA piguHy ab0 ras 30BHIIIHIMU cuia-
MU, TIepefaeThcsa PiAuHOI abo ra3oM OJHAKOBO B YCiX HaIpAMax.

3aKO0H CHOJyUYeHHX IMOCYAWH: y CIIOJYyYeHUX IIOCYAWHAX BiJbHI mOBepxHi
OMHOPiAHOI PiAMHM BCTAHOBJIIOITHCA HA OJHOMY PiBHI.
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3BasKyBaHHS — BUMIipIOBAaHHS MacH 3a JOIIOMOIOI0 TepeasiB.

«30JI0Te MPAaBUJIO» MEXaHIKH: JKONHHUII 3 IIPOCTUX MeXaHi3MiB He [1a€ BU-
rpaury B po0oOTi: y CKiJIbKM pasiB BUIPAEMO B CHUJIi, Y CTIILKU caMO pasiB IIpo-
rpaemo y BigcraHi.

I

InepTHicTh — Ile BJIACTUBICTH TijIa, KA IOJIATAE B TOMY, IIIO AJIS 3MiHU HOTO
MIBUAKOCTI IIiJ yac B3aeMoil 3 OyAb-AKUMHU iHIIMMU TiJaMMu HOTPiOeH HmeBHUI
gac.

Inepiia — disuune sABuUIe 30epesKeHHA TiJIOM CIOKOI0 abo Pyxy 3a BimcyT-
HOCTi Aii 30BHINIHIX TiJ.

K

Rinernuna emepria E_ (3 rpem. xinemikoc — TOii, 10 Hajae pyxy) — Ie
eHepris, AKy Mae€ TiJI0O BHACTiMOK BJIACHOTO PYXY.

Koedinienr kopucuoi mii (KK/I) mexaHisMy 1 — BiIHOIIIEHHS KOPUCHOI PoO-
0oTu Mo MOBHOI (3aTpaueHoi) poGoTH.

KosoBopor — 11e pisHoBum Ba)keasa. Binm mpusHaueHUil A OLePIKAHHSA BU-
rpanry B CHJIi.

JI

Jinia il cuaum — e mpsaMa, y3I0BIK SIKOI HaIpAMJIeHa CHJja.

M

ManomeTp — ImpuJjajn AJisS BUMipIOBaHHSA THUCKY PiguH i rasis.

Maca Tima m — 1e ¢isuyHa BeJIUUYWHA, AKA XapaKTepus3ye iHEPTHICTH TiJja.
IITo Ginpima maca Tijia, TO GiJBIII BOHO iHEpTHE.

Marepiaabaa Touka — Iie 00’€KT 0e3 po3MipiB mOmiOHO M0 reoMeTpPUUHOI
TOUKM, AKUN Mae Macy HOCJiAsKyBaHOTO Tija.

MammuHa — 1e MexaHisM ab00 IIOeTHAHHSA MeXaHi3MiB OJsd IIepeTBOPEHHS
eHeprii 3 oMHOTO BUAY B iHIIUIA.

Me:xi BUMiprOBaHHA — HaWOiJbIIa I HalIMEHINIA BEJWYUHU, K1 MOYKHA BU-
MipATH HaHUM IHCTPYMEHTOM a00 IPUIagOM.

MexaHi3M — Ile IpUCTPili, 110 Ilepeae pyx abo MepeTBOPIOE OAUH BUMA PYXY
B iHIIINIA.

Mexaniuna pooora A — po6ora, AKa IPAMO HNPOIOPIliliHA TPUKJIALEHINA 10
Tijla cuJIi I BimcTaHi, Ha AKYy Iie Tijgo mepemimntyerbes. Onunuieo podotu B CI
€ onguH mKroyab (1 k).

MexaHiuyHuil pyx — 3MiHa IIOJIOXKEHHA Tija BiJHOCHO iHImuUX Tin i3 yacom.

MexaHiuHi KOTMBAHHA — IIe TAKU PYX, IIiT Yac AKOTO MOJIOMKEHH i MIBUIKICTH
PYXy Tijsia TOYHO ab0 IPUOIUBHO IIOBTOPIOIOTHCA Uepes3 IIeBHI iHTepBaIM Yacy.

Mounekysna — HaliMeHIIIa YaCTUHKA CKJIATHOI PEYOBMHU; CKJIAJTAETHCA 3 aTOMIB.

MomenT cumu M — 1e (pismuHa BeJIMUYMHA, 3HAUEHHA SAKOI BU3HAYAETHCH
IOOYTKOM MOJIYJIS CHUJIU, IO obOeprae Tijo, Ta ii miaeua. OOIUHUIECI0O MOMEHTY
cunau B CI € ogun mpiorou-merp (1 H - m).

H

HeraTtuBHuii 10H — aTOM, AKUI IPUETHAB €JIEKTPOH ab0o KijlbKa eJeKTPOHIB.
Hepyxommuii 6;10K — 1e 0JI0OK, Bich AKOro Imijg yac migHiMaHHA a00 OmyCcKaH-
HA BaHTaXXiB Hepyxoma.
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Hopmaapuuii armochepHUil THCK p — TUCK aTMocdepu, 10 JOPiBHIOE TUC-
Ky cToBia pTyTi Bucotoo 760 MM mpu remmneparypi 0 °C. OguHUIAMU aTMO-
cepuoro Tucky € 1 mm pr. cT., oguH mackaiab (1 Ila) i ogme rexromacKaab
(1 rIIa).

HynasoBa mo3Hauka — IMO3HAUKAa IITKAJIH, 1110 BilIOBigae HyJIbOBOMY 3HAUEH-
HIO BUMipIOBAHOI BEeJIUYNHU.

II

IlepeminmeHHsI TOUKH § — Ile BEKTOp ab0 HaNpAMJIEHUI BiApi3ok mpsmoi,
AKWUN CIIOJIYYA€E MOYATKOBE ITOJOMKEHHA TOYKU 3 11 KiHIIeBUM IOJIOXKEHHAM.

Ilepiox xonruBaus T — Iie HaliMEHINIMI iHTEepBaJ Yacy, yepe3 AKWU IeBHUM
CTaH PYXYy TiJjia MOBHIiCTIO mMOBTOPIOETHCA. OnquHnIeio nepiony xoauaub y CI e
omma cekyHzma (1 c).

Ilepiox o6epramna T — 1e iHTepBas yacy, MPOTATOM SKOTO MaTepiajbHa
TOUKa 3AiJICHIOE OOMH 00epT HiJ yac piBHOMipHOro pyxy mo KoJuay. OguHuiiemo
nepiony obeprauusa B CI € ogua cexkyuma (1 c).

Ilepioguuni pyxu — pyxu, HiJf 4ac AKUX IIeBHi ITOJIO}KEHHA MaTepiaJbHOI
TOUKM IIOBTOPIOIOTHCS Uepes OJHAKOBi iHTepBaJiu vacy.

IInaBaHHA Tid — cTaH piBHOBAru TBEPAOTO TiJjia, YaCTKOBO abo MOBHiCTIO 3a-
HYPEHOTO B PiguHYy.

ILneue cuau d — HAMKOPOTIIIA BificTaHb BiJ oci obepTaHHA Tija qo JiHil mii crm.

IMoginka mkajam — IPOMIMKOK MisK ABOMAa CyCigHIMM ITO3HAUKaAMM ITKAaJIA.

Ilo3uTuBHUI HOH — aTOM, SKUU BTpauae eJIeKTPOH ab0 KiJIbKa eJeKTPOHIB.

ITosHauka mKadu — 3HAK Ha ITKaJi (pucka, 3ybeIb, KpamKa TOII0), 110 Bif-
TIOBilae TesIKOMY 3HAUEeHHIO (pi3MUYHOI BEJIMUUHU.

Ilorenuiansna enepria E_ (3 1ar. nomenyian — MOXJIUBICTh) — Ile eHeprid,
KA BUBHAYAETHCSA B3AEMHUM ITOJIOXKEHHAM TiJI, II0 B3AEMOJIiIOTH, ab0 YaCcTUH
TOT'O CaMoOTr0 Tija.

IMory:xuicts N — isuuHa BeIMUMHA, AKA XapPaKTEPU3YE ITBUAKICTH BUKOHAH-
HsI poOOTHU ¥ BU3HAYAETHCA BiTHOIIIEHHSAM POOOTH IO iHTEpPBAJY Yacy, IIPOTATOM
SAKOro BOHA BUKOHYBasack. Onmuauiiero noryskuocti B CI € ogun Bat (1 Br).

ITouaTkoBe i KiHIleBe 3HAYEHHI IIKAJM — HalIMeHIIIe ¥ HalOiabIlle 3HAUYEH-
HSI BUMipIOBaHMX BEJIMYWH, YKA3aHWX HA IIKaJi mpuiaxy abo iHCTpyMeHTa.

IIpec — mamuHa a1 OOPOOKHM TiJl TUCKOM.

IIpocti Mexani3aMu — IpuCTpPOi, IpU3HAYEHI AJIS IePEeTBOPEHHS CUJIU.

IIpouec — mocaimoBHa 3MiHA CTAHIB SBUINA IIPUPOIH.

IIpamosiHiiHUN PiBHOMiIpHHMI pyX — pyX, IIiJ Yac AKOIro TiJio 3a OyOb-aKi
OMHAKOBi iHTepBaIM Yacy MPOXOAUTH OJHAKOBUN IILJIAX II0 IIPAMOJIIHIAHIN Tpa-
€KTOopii.

P

Piproxiina cuna F ;. — cuia, AKa cIpasjde Ha Tino Taky camy Aifo, fAK i
KiZbKa OKpeMUX CHJI, OJHOYACHO MPUKJIAJEHUX M0 HHOTO.

PiBHOMipHHUI PyX IO KOJYy — PYX MaTepiaJbHOI TOUKHU II0 KOJOBili TPAa€KTO-
pii 3i mMBHIKiCTIO, CTAJIO0 3a 3HAUEHHAM, ajieé 3MiHHOIO 32 HAIIPSIMOM.

PoGora A — mipa 3mMiHM MexaHiuHOI eHeprii Tizna.

Pyxommuii 6Ji0K — 11€ GJIOK, Bich AKOTO HifHIiMaeThCcs ab0 OMYCKAETHCSI Pa30M
3 BaHTa)keM. Pyxomuii 6JIOK Jae BUTpaIll y CUJIi B JBa pasmu.
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C

Cepennsa mBHAKICTL PyXy Tila v, — IIBUJIKIiCTb, KA BU3HAYAETHCA BiJHO-
IIeHHAM IIPOHMAEHOr0 HUM IILJIAXY A0 IIOBHOTO Yacy PyXy.

Cuna F — 1ie ¢isuuna BeInumHa, IKA € Mipoi0 B3aeMOil Tija i € mpuumHOIO
3MiHU IIBUIKOCTEHN TiJ abo iX YacTUH.

Cuna mpyskHOCTI F,, — cuna, axa BUHHKaE mig 4ac gedopmarii Tina i Ha-
TpAMJIEHA TPOTUJIEYKHO CUJIi, KA BUKJMWKAJA If0 AedopMario.

Cuma teprsa FTep — cmja, sIKa BUHHUKAE IIiJ yac pyXy OJHOrO Tijia IIO IIO-
BepXHi iHIITOTO i HaIpsAMJIeHA IIPOTU PYXY.

Cuna taxinna F, — cuia, 3 AK0I0 3eMJia MPUTATYE J0 cebe Tina.

Cum omopy cepemosumia F A — cuiu TepTdA, AKi BUHHMKAIOTH IIifl 4ac Pyxy
Tin y pigmHi abo rasi.

Cucrema BigJiKy — Tijso BimmgiKy, 3 AKUM IIOB’sA3aHAa cucTeMa KOOPAMHAT, i
FOOVMHHUK IJIs BUMiPIOBAHHS 4dacy.

Cradanap — iHguBigyasibHe TepMeTHUYHE CHOPAIKEHHS, AKe IpusHaueHe
I pobOoTH Mig BOmoi0 abo B KOCMOCI.

Cuaigomerp — mpuian AJd BUMIpPIOBAHHS IMBUAKOCTI PYXY TPAHCIOPTHUX
MAaIlWH i IPOUAEHOTO HIIAXY.

CroayueHi mocymuHu — IMOCYAMHU, 3’ €THAHI MiK co00I0 B HMKHill YacTUHi.

T

Tepe3u — mpuian Ay BUMIpIOBaHHA MacH Tijla IIJIAXOM IIOPiBHAHHSA il 3
Maco0, B3SATOI0 32 OAWHUIIIO (3 MAcol Ba'KKiB).

Tepra — MexaHiUHA B3a€EMO/is MiXK TBEPAUMM TiJaMU I 4ac PyXy OTHOTO
o iHIITOMYy.

Tuck p — BeJIMUNHA, 110 BUBHAYAETHCS BiTHOIIIEHHAM 3HAUEHHS CUJIN TUCKY IO
ILJIOIIi TOBEPXHi, Ha AKY BoHA mie. Ogunurieio Tucky B CI € ogun nmackaus (1 I1a).

Tinmo Bimmiky — Tiso, BiZHOCHO AKOT0 PO3IJIANAETHCSA PYX iHIIIOTO Tija.

Touka mpukIagaHHA CHJIU — IIe TOUKA, V AKiA Ha BaKijgb mie iHmie Tijo.

TpaekTopis — HemepepBHA JiHisg, AKY OIIKMCYE TiJIO IIiJ Yac CBOTO PYyXY.

D

dizuka — HayKa Ipo IMPUPOAY, HAYKA PO Hal3araJbHIIlll 3aKOHU IIPUPO/IN.

II

Mina mominku mkajgum — pPiSHUIA 3HAUYEeHb BEJIWYWHU, IO BiIOBiIAIOTH
IBOM CYCiIHIM MO3HAUKaM IMKaJU.

q

YacroTra KOJHMBaHbL V — BeJINUNHA, SKa BU3HAYAETHCS UHCJIOM KOJUBAHD,
BUKOHAHUX CHCTEMOIO 3a ONMHHUII0 yacy. Opuuuiieio yactToru xKoausaub y CI e
ONUHWUIISA, IogiseHa Ha ceKyHAY (1/c), abo omun repi (1 I'm).

YacroTra 00epTaHHA N — BeJUUYMHA, IO BU3HAUYAETHCSA UKUCJIOM 00epTiB, AKe
MaTepiajibHa TOUKAa 3AiMCHIOE 3a OMMHUITIO Yacy IIiJl yac PiBHOMipHOTO PyXy IO
Koay. Opmuureio yacroru odeprauud B Cl € ogmuuIA, mogijieHa Ha CEKYHIY
(1/c).

YucaoBa mo3HAYKa IIKAJM — I[IO3HAUKA INKAIM, Ol AKOI IIPOCTABIEHO
YUCJIO.
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11|

IIBuaxicTy piBHOMipHOTO PyXy Tija v — dismuHa BesmMuVHA, AKa BU3HAYA-
€ThbCS BIAHOIIEHHAM IIJIAXY, IIPOMIEHOrO TiJOM, A0 Yacy, IIPOTATOM SIKOTO
BoHO pyxajyocsa. Oguuniero mBunakocTi B CI € ogun merp 3a cexkyHay (1 m/c).

Illecrepni — me 3y0uacTi Kojeca. IX BHKOPHCTOBYIOTH [JIA PeryJIIOBaHHS
MIBUAKOCTI oOepranHsda. OmHa ITecTepHA MOXKe obepTaTu CYCigHIO 3 OiJIbIIIOI0
ab0 MEHIIIOI0 IITBUIKICTIO.

ITnro3u (3 yaT. w.aeyze — yTPUMYIO, BiTOKpeMJIIOI0) — Iie TigpoTexHiuHa
cIopyha AJs IepeBeJeHHsl CyJeH II0 piulli abo KaHaJy 3 OZHOro piBHA Ha iH-
U,

Illnax | — moB:KWHA TPAaEKTOPii, AKYy OHHCYE TijO IIiJ UYac pyxy HPOTATOM
meBHOro iHTepBasny yacy. Oguauneio nuisaxy B CI e onua metp (1 m).

b3 |
ABuine — Oyab-sika 3MiHa, 110 BigOyBaeThCs B IPUPO.
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3. I'pim, Becenka. 10. 13 cm3. 15. 3asgaku audysii. 18. Ilpu Buiii Temme-
parypi apudysia BigdyBaerbca mBuaie. 21. O6’em; mMBUAKICTb; 00°€M; IBUI-
KicTh; Temmeparypa. 24. 37. 30. Boma manoctucauBa. 31. 3a paxyHok audysii
MU BimuyBaemo 3amax rasy. 33. Hi. 36iabiryerbesa. 34. Y BoAi PO3UMHSIETHCS
dapba. 35. Hi. 37. Mexauiunum; Tisom; piBHoMipuuM; ogHakosi. 40. Yosen
pYyXaeThCcA pasoM 3 BOJMOI0, i TOMY He MOKHA BU3HAUUTHU HATIPAM PYXY YOBHA
BiTHOCHO BOIM, a Uepe3 TyMaH He MOMKHAa CIIOCTepiraTm 3MiHM BiAcTaHi Mix
YOBHOM i JeAKMMH TijaMu Ha Oepesi, BuOpaHuMu 3a Hepyxomi. 41. Pyxaerbcs.
42, Y cnokoi. Pyxaersca. Ilpama ninisa. 43. IIpamy mainio. 45. PiBHOMipHO
npamosiHiino. 47. OgaaxoBo. 48. 16 m/c. 49. 10 m/c. 52. a) ¥V cmokoi;
0) i B) y pyci. ¥ cmoxkoi BimHocHO Bcix Tin. 55. Kosna. 58. JlerkoBuii aBTOMOG1Ib
pyxascsa BaBiui mBuaire. 60. 320 rox. 61. 50 544 000 M. 64. 2,56 c. 66. 1) 50 c;
2) 125 m; 3) 1,25 m/c; 5 m/c; 2,5 m/c. 67. Ilo womy. 70. Ilo nmpamiit Jinii.
71. 0,008 c. 72. 74 m/c. 73. 50 I'n. 74. 0,2 c. 75. 1,7 1/c; 0,84 m/c. 76. 0,40 m.
77.0; 5 m/c; 10 m/c. 78. ¥V 90 pasis. 80. 520,8. 82. Hosen pyxaTumeTbCs Bif
Oepera, yHacCJIiIoK B3aeMogii 3 jgogunoo. 84. Koau groguHa iige mpoTu BiTpy,
To BimuyBae omip. JltfommHa B3aemomie 3 BiTpom i 3emier. 86. Baaemomiero
pymiHUI # Kyiai mig gac moctpiny. 88. Asumia ineprii. 90. ABToGyc TOBEPHYB
mpaBopyu. 93. IIlo6 me samecso Ha moBopoTi. 96. ¥V 8,4 pasa. 97. JlatyHp —
Haibinby; Jig — Haiimenmry. 98. 1180 kr/m2. 99. 50 kr/m2. 102. Pecopu pos-
ruHaoTbea. 104. Cobaxa O6inbin iHepTHHiI, TOMy IO Ma€ OiJbITy Macy.
107. Hemae nHeoo0xiguocTti. 109. Bumiparu macy 1 M ApoTy, a mOTiM MOTOK IPO-
ty. 111. 10 kr; 7,1 xr; 136 xr. 112. 15,6 xr. 113. 122. 114. 28 kr; 25,2 kr.
115. 5. 1161 117. Cuna tsxinua. 118. Cuna rsoxinua. I'pag, mositps, 3eMuis.
122. Ha mogotok 1,4 xr; y 1,6 pasa. 124. Marors. 125. 760 H. 126. 100 H.
127. 75 kr. 128. 50 H. 129. Oguakosy. 130 i 131. He sasxxgu. 133. Ilig miero
cuinu Tskinuaa., 135. operkicrio. 136. 121,5 H. 138. 0,25 m. 139. 2,5 H.
140. 135 H. 141. V 146 pasis. 142. 37 xr. 143. Bara. 145. a) OguakoBi;
0) omuakoBi; B) pisui. 147. Ilpuraryioreca. 148. Ha miaiiby ngie cuia Teprs.
152. Mixk xpynuHKaMu 0opoIHa i Kpyn icHyoTh cuau Tepta. 156—160. 11106
30inpimuTu cuay tepra. 161. 6 H. 162. 220 H. 163. 70 H. 165. II1o6 Mo10TOK
He KoB3aB 1o rouiBii naxa. 170. II1o6 36insmuty Teprda. 173. 3MeHITyeThCA
cuia tepra. 175. II1o6 smenmuTu Tepra. 176. 900 H. 177. Y 6ik cun, piBHO-
mirina sxux 710 H. 178. 900 H. 179. IIpukjacTu cuay OO0 ABOX JUHAMOMETPiB
omuouacHo. 180. 3 H; 0,2 kr. 183. 11106 3MeHIIUTHA THUCK JIOKOMOTHBA Ha pei-
ku. 185. Ha Bizpo Ges gepes’sHol pyukm. 186. 1 mm2. 187. Haiibinpime —
60 xH/cm2, maiimenme — 6 H/m2. 188. 3aiimro. 189. 2400 H. 190. IToTpi6mo,
mo6 IJIomma, Ha AKy Jie cuia, fgopisHioBanma 0,02 m2. 192. 75 MIla.
194. 19 444 IIa; 38 000 IIa. 195. YV 164 575 pazis. 196. 450 m3. 198. 1 kH; 2 xH;
4 xH. 199. 4800 xr. 200—202. 11106 posB’sa3aTu 3amadi, IPABUJILHO BU3HAUTE
macmiTab mamoHKiB. 203. Borna moxxe tpicuyTtu. 205. IIlo6 ix me posmaBuio.
206. Hwxubomy. 207. Illo6 Burpumatum Tuck Bomu. 208. 102 800 IIa.
209. 110 xITa. 210. 74 m. 214. Y cupomy aAiini aie 3akon Ilackana. 216. Haii-
OinbImil — y mocyauHi 3i pryTTIO, HaliMeHIUi — 3 racoM. 218. Ko camoBap
MMOBHUI, TO CKJAHKA HAIOBHUTHCA OKpomoM IBupiie. 220. He sminuaucsa —
Maca MOJIOKa, CHJIa TsSKiHHSI, Bara MOJIOKa, 00’€M MOJIOKA, CHJa TUCKY; 3Mi-
HuBCA Tuck. 221. 10,3 MIla; 11,33 MH. 222. 103 325 Ila. 224. 3a paxyHOK
armocepuoro Tucky. 227. Tomy 110 BigOyBaeThbCsA Pi3Ke 3MEHIIIEHHS aTMO-
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chepuoro tTucky. 228. 52,9 mxH. 229. 540 mm prt. cT. 234—235. 115 TOTO 11100
posB’A3aTu 3amadi, CJiJ MPaBUJILHO BUBHAUUTHY MacIiTad MmamoHKiB. 240. lia
TOro 100 MACTHJIO MOTJIO BuJaMBATHCA 3 Oimoma. 241. Hi. 242, 162 120 Ila.
244. 3200 H. 246. Harmiraapuumii. 249. 251 000 ITa. 251. IIlo6 TpyOKu He
citrorryBanucsa. 252. Tomy 1110 Ha HOTH [Oi€ BUINTOBXYBaJIbHA CHUJIA, HAIPIM-
JeHa BepTUKaJbHO Bropy. 254. II1o6 jerme Oyao 3aHyploBaTHUCA Y BOIY.
256. Hi. 257. 20 kH; 16 xH. 258. 0,04 m3. 259. 800 xr/m3 (rac). 260. Buiu-
BOK CBHUHIIIO CILJIUBE Yy PTYTi; Ay0OBUil OPYCOK IIOTOHE y OEH3UHI; IMIMATOK JIbO-
Iy IOTOHE B raci; oiid miaaBaTume Ha moBepxHi Bomu. 261. JKup mae meHIny
ryctury. 264. 1000 m3. 265. 970 m. 266. Hi. 268. Tomy 1o rycruHa rasis
HabaraTo MeHINa Bif I'ycTUHU Oyab-AKol piguau. 269. [[1s peryaioBaHHA ILa-
BaHHA y Boai. 271. Ha xapToIlIMHYy B COJIOHiN BOAi mie OibIlla BUIIITOBXYBAJb-
Ha cuiaa. 273. IlocraBuTy MOJIOKO B Xoaonue micie. CKiguka mosmoka. 275. Hi.
276. YV mesbupanomy. 282. 111,282 MIla. 283. Tomy 1110 3MEHIITYETHCSI OIIiP
Bogu. 285. Tomy 1o 36inbinyeThea ix o0’em. 286. Tax. 287. 129 H. Tax.
288. a) Cuna rsaokimmsa; 0) cuiaa TepTda; B) cujaa, 3 SAKOIO [Oi€ CIIOPTCMEH;
r) apximemoBa cuiaa. 290. Toii, mio migHaB OinbIuii BaHTaK. ¥ 2 pasu.
291. 500 Hox. 292. 30 I:x. 293. 3500 [I:x. 294. 2,8 xllx. 295. 39,6 MIx.
296. 41 cm. 297. 750 Br. 299. 81 MIx. 300. 576 rx. 301. 7,2 M]Ix.
302. 820 x/l:x. 303. 5 kBr. 304. Oxnaxosa. 305. 20 m. 306. IIpu nepemimieH-
Hi Tija Ha Bigcranb 8 M mix miero cuam 25 H. 307. 200 :x. 308. He oxmHakoBy.
309. Cmoprcmen. 310. 50 Br. 311. 3 kBr. 312. 150 Br. 313. 33 kBr.
314. 42,5 kBr. 315. 2,5 xBr. 316. 0,1 mBr. 317. 6000 ¢ = 10 x8. 318. 1250 c.
319. 20 xH. 320. 500 H. 322. 1 m/c; cmua; pobora; 1 k. 324. 3a paXyHOK
moTeHITiaabHOl eHeprii mosorka. 325. Timo macoro 5 kr. 328. 11106 He po36UTH.
329. 300 Mx. 330. 20 xr. 331. 0,32 . 332. 3,5 xll:x. 333. 2250 w]Ixk.
334. 2880 [:x. 335. Ha 150 [I:x. 341. Hi. 342. Mo:xyTb. 343. Banra:xkHoro.
345. Ilorenmianbuol exeprii. OsHauae «HagaTH OIPYIKUHI HOTEHIIaJIbHOI eHep-
rii». 346. 3a paxyHOK HOTeHI[iaJabHOI eHeprii cokupu. 347. Tomy 110 iM Jeriie
sdarambMyBaTu. 348. 3a paxyHOK KimetuuHoi eHeprii. KineTuuna saminumaca Ha
moTeHIiaNbHy 1 HaBmaku. 351. Ha momonauusa cua onmopy 3 60Ky Jsicy. 352. Ha
3 MIx. 353. 3menmurbea B 6 pazi. 354. 750 H:x; 150 IIok; 600 k.
357. 2 xllx; 3 xlx. 358. Ilorenmianery — 24 kI[k; Kimetnuny — 400 gx.
359. 1440 x; 1440 x; 28,8 xkH. 360. 3 I'l:x. 362. 22,4 m/c; 91 m/c.
366. Ha piBui nasnbIis, 1o ii TpumaooTs. 369. Tax. Hi. 370. [Ina 3abe3meuen-
HA CcTiKOCTi migfioMHOT0O KpaHa IIiJ uac migHiMaHHS BaHTa)KiB. 372. 3piBHO-
BaKUTH BaxKiab. 374. 400 H. 375. 360 H. 379. 2 H. 380. 1600 H. 381. 75 cm.
382. 7 cm. 383. 93 %. 384. 98 %. 385. 75 %. 386. Hiakoro. 391. 0,1 ™
i 0,9 m. 393. 16 1. 394. 2250 H; 90 H. 395. 2 H. 396. 480 H. 780 H.
397. 38 kr. 398. 83 % . 399. 80 %. 400. 10 x:x. 401. 20 xI[:x. 402. 1320 H.
403. 8167 Mx. 404. 56 % . 405. 63 %. 406. 73 %. 407. a) 4 H; 6) 98 %.
408. 98 % . 409. 276 H. 410. [Iya pos3s’A3aHHa 3a7adi CJiJi TpaBUIbHO BU3HA-
YUTH MacITao.

BIANOBIAI A0 PYBPUKMU «LLO A 3HAKO | BMIKO POBUTWU»

Posmiax 1. 1. Tepmomerpu. 1 °C. 25 °C. 30 °C. 5. BigdoyBaeTbca gudysis.
Y renniii Bomi nugysia BindyBaeThesa mBuamnie. 12. 0,000001 mm.

Posmin 2. 2. JTomr. 3. 3a mamonkom 91. 4. Ha manroury 91 cmocrepirau
pyxaeThcsd, Ha MaJiOHKY 92 3HaxXxomuTbCcs B cTaHi cmokoro. 6. 5 I'm. 7. 0,9 c.
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8. a) 40 km/rom i 20 km/rox; 0 i 20 xm/rox; 0 i 60 Km/rom; O i 60 xKMm/roxm;
30 km/rox i 40 km/rox. r) 40 km; 0 i 80 xm; 20 kM i 80 xm; 40 km i 80 KM;
100 km i 110 gm; 140 kM. e) 22 KMm/rom; 28 KM/TO[.

Posgia 3. 1. 150 000 xr = 150 T; 50 000 H. 2. 6250 xr/m3. Hi. He cyminb-
Ha. 5. 1 — cua TaxKiHHA; 2 — cuia IpysKHOCTi; 3 — Bara Tina. 6. fIBuime Teprs.
3anexuTh Big posmipis mimwmmok. 9. 2 H; 2 H; 200 r. 10. 13 H. 11. 700 H.
15. 3’acyiiTe, AKUMU MOJIOTKAMH KOPUCTYIOTHCA KOCMOHABTHU.

Posmin 4. 2. Oguaxory. 20 000 I»x. 3. 64 Br. 4. 216 T'l'x. 6. 0,25 J:x;
1,58 m/c; 0,25 Ixx. 10. ¥V 9 pasis. 12. 1. 0,3 m. 2. Cusna TaKiHHA; cUa IPYIK-
wocri. 3. 10 H. 4. 33,3 H/m. 5. 10 H. 6, 7. 1,5 I>x. 14. 83 %.

BlIANoBIAl A0 PYBPUKU «®DISUYHI 3AA0AYI HABKOJIO HAC»

2. JIig, cuir, Boma, mapa. 3. fABuie audysii 3aj1eXuTh Bif TeMIepaTypu TiJ.
5. Y pyxoMoMy aBTOMOOiJi 3HaXOAMTHCA y CTaHi CIIOKOIO, BiHOCHO 3eMJIi py-
xaeTrbcsa. 6. a) He pyxaerbes, OCKIJIbKY BigcTaHb MijK MalIMHAMU HE 3MiHIOETD-
cd; 0) pyxamThCs, OCKLIbKKM MAIIMHU IIE€PEeMIIlyIOThCA II0JIEM; B) PyXaeThbeCsd,
OCKiJbKU TepeMiInyeThesa 3 OyHKepa KoMbaiiHa B Ky30B aBToMo6indA. 7. IIpoTu-
aexxkHo pyxy. 8. Cuim Bubpatu medKkuil HepyxXoMuil 00’e€KT (ZepeBo, OYIUHOK
TOIO) i cmocrepiraTu, y AKWH O0iK 3MillyeThcd XMapa BiJHOCHO IILOTO Tija.
Y HiuHHII uyac HePYXOMHM OpieHTHpPOM MoOxKe OyTu Micsaib, 30pi ToIIO.
9. a) KoJio; 6) CyKynHICTh KPUBOJIIHIHHUX BipisKiB, 1110 HAragyoOTh 3aTYIJIEHY
MUJIKY; B) IpsAMa ropusoHTanbHa Jinida. 10. Pyxu eckanaropa ¥ cTpiuKmu TpaH-
cuoprepa — piBHOMipHi, a iHmri — mepiBHoOMipHi. 11. Illnax mopiBHIOBaTUME
IOBXKUHI TpaeKTopii (Moporm) Bix qoMy yUHS 0 IMIKOJU W Ha3al, a IIepeMillleH-
Hs gopiBHIOBaTHMe HyJ 0. 12. [Ilasax gopiBHIOBaTHME TOBXMKUHI TpaeKTOpii (Io-
poru), AKy IPOUIIOB yUe€Hb 3 AOMY OO0 IITKOJM, a MePeMileHHA BU3HAUYUTBHCS
BiicTaHHIO, B3SATOIO0 IO OpAMil JiHiI, AKa cmosydyae aBa 3TaJaHUX ITYHKTH.
13. 3unauenna nmepemimienua gopisuaioe 330 000 000 km i 0. 14. Taka cama, IK
i kpamens. 15. a) IIpama Jginisa; 6) y crani cmokoio; B) KpuBa Jinid. 16. Taxk,
BOHU JOCATAIOTHh IIBUIAKOCTI Pyxy 0au3bKo 216 km/rox. 17. 3i 36inbilieHHAM
TOBII[MHM IIapy HUTKMN Ha KOTYIIIL 30iIbIIyeThCs JiHiMHA IMIBUAKICTH TOUOK
Ha TOBEPXHIi IBOTO0 IIapy, i HUTKA MIBUAKO HamMoTyeTbcsa. 11106 3amobirtu o6-
PUBY HUTKU, CJiJ MiATPUMYBATHA OAHAKOBY JIiHIAHY IIBUIKICTh TOUOK IOBEPX-
HEBOTO I1apy, TOOTO ITOCTYIIOBO 3MEHIITYBAaTU ITBUAKICTh 00epTaHHA KOTYIIIKU.
18. ITig BoyiimBoM BiGpaTopa uacTuHU OeTOHY HaOyBalOTh KOJUBAJHLHOTO PYXY,
0eTOH YIMiJIBHIOETHCSA i foro rycruua 36iabinyerbes. 19. KosxHe cKopoueHHS
M’s3iB cepls BUKJIMUKAE MIPOINTOBXYBAHHA KPOBi IO CyAMHAX yChOTO OpraHis-
my. [IpuTnckarwum B IEBHOMY MicIIi apTepito, Jikap BiuyBae mOIITOBXYW KPOBi
rTa ix gacrory. 20. Binxunsiounchs Hasazn i Ha AKYCh MUTH Haue IIagaloui, Ha-
maTu roumaiii KimeruuHoi ereprii. Iliciisg mboro BoHa po3rofAyeThCA 3a Paxy-
HOK HigHATTS IeHTpa Baru Tija (To0TO BUOPAMJISIOUN HOTH, SKIIIO BU PO3TOM-
IyeTecd CTOAYU, YU MIATATYIOUM IX, AKIIO CUINTE) ITOpasdy, KOJHU TroimaakKa
nepebyBae y HIMKHiIII Toullli TpaekTopii. 3a paxXyHOK BHMKOHYBAHOI pPOOOTU
30i/IBIIyEeThCA €Hepria roigaaku i, oTyKe, aMILIiTya roiganusa. Tak camo mifg-
TPUMYEThCA aMILTiTya KosnuBaHHsA. 21. IIlo6 He BuHUMKaMM BiOpallii KpuJ mifg
Yac MmoJboTy. BUBUEHHSA IIHOTO MUTAHHS AAJI0 MOYKJINBICTH YCIIITHO OOpOTHUCS
3 (paTepoM B amiailii, AKWiI BUHUKAB IIPU MEBHill IMIBUIKOCTI MOJLOTY ¥ Mir
IPU3BECTU IO PYNHYBaHHA JiiTaka. Kpuiaa moyajau BUTOTOBJIATU 3 ITOTOBIIEH-
HIMHI Ha KiHIIBKax, 9K y 0a0ku. 22. IIIBugkocTi yoBHA ¥ JIOAUHU IIPOTUIEHK-
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Hi 3a HampamoMm i pisHi 3a 3HaueHHaAM. IlIBuaKicTh pyxXy UOBHaA MeHIIIA Bif
MIBUIKOCTI PyXy JIOAWHU, OCKiJbKM oro maca Oinbmia. 23. OmHaxKoBO s
BCcix BunaakiB. 27. I[yia 36inblieHHA maabHOCTI cTpuOka. 28. BamkKe KoBamao
3abupae Maiike BCIO eHepriro mojiora. 29. YHacaigok iHepiil uyaii y CKJISHII
3bepiraTume cTaH PyXy, TOMY #oro mosepxHs Oyae moxmior. 30. K xepwmo,
110 fae 3Mory poouTu KpyTi moBoportu. 31. Kosu TpaHcmopT raibMye, TO BoJa
IPOIOBIKYE PyXaTUCSA BIepen i BUIMBAETHCS CIepeny, a KOJU IOUYMHAE pyxa-
THUCS BIIEPE], TO BOJa HAMara€ThbCs 30eperTu CTaH CIIOKOIO i TOMY BUJIMBAETHCS
mo3any BaroHa. 32. Mokpa TpaBa Mae OiJbIIly Macy, a OT:Ke, i iHepIlilo CIIo-
Koio. 33. IIpu mBugKoMy IepeMilieHHi Kocu cTebJa 3a iHepIliero He BCTUTAIOTh
OpuUiTHU B PyX i IepepisaroTbCcsa KOCOi0. JIKIIO K Koca IepeMillyeThCcsa IOBiab-
HO, TO cTebJia, BCTUTAlOUM HAOYTU PYyX, HEePEeMilIyIOThCA PasoM 3 KOCOK i He
nepepisyooTrscsa. 34. MeHIa maca, a OT:Ke, i MeHIIIa iHepIlid JerKoBOol MaIlIMHUI
IacTb 3MOTY IIBUIINE 3YOIUHUTHU il mig yac raabmyBaHHA. 35. Ha asuri inep-
mii. IIBax (manst), HAOYBIIM IMTBUAKOCTI ITifi 4ac ygapy MOJIOTKOM (6a60i0 KO-
mmpa), IPOOBIKYE CBill PyX [0 SyIMHKH IIiJ giefo cuiu TepTs. 36. He ommakoso.
Binbime migmuBaioThea Oepermu, pos3TaIlloBaHi Hajii Bif meHTpa moBOpoTy. BHa-
CJiMOK iHepIil Boma CUJIBHIINIE Ai€e Ha TO# Oeper, AKUH CIPUUYNHAE 3MiHY Ha-
npAMYy Teuii piuku, TOOTO TOM, AKUI 3HAXOAUTHCSA OaJIi Big IIeHTpa IIOBOPOTY.
37. Teuiss MOSICHIOETHCS Mi€I0 CHUJIM TSKIHHS, aHAJOTIYHO OO TOTO, SIK TiJIo
cKouyeThbcsa 3ropu BHu3. 38. Cuia Tsaxinmua ma Micani y 6 pasiB meHIa Bix
cunu TaxkiHHEA Ha 3emuri. Oroxe, v 6 pasiB menmia i cuna teprsa. 39. Ilig giero
3eMHOTO TSKiHHS PyX JIIOAWHU BTrOPY CIIOBiJIBHIOETHCS MOTU, AOKHU il IIIBHUI-
KicTh He JOpiBHIOBATHMME HYJIO. ¥ TOM caMHuil uac JIOAWHA IPUTATYE 3eMJIIO.
Tomy mIBUAKiCTH, HaZaHa 3eMJIi JIIOAUHOIO, TAKOMK 3MEHIIYETLCSI IO HYJS OI-
HOYACHO 31 3MeHIIeHHAM 10 HyJd mBuakocTti gogunu. 40. He saukae. Came
3aBASKU CUJIi TAKiHHA Tijo mamae. 41. ¥V mporieci nospiBaHHA A0AYK 301abITY-
eThcsA IX Bara, TOMy TiJIKK AepeBa MOKYTh 3jamartucs. 42. Y mepiriii cramii
OIIOPHOTO CTPMOKA MPYKMHUCTA JOJiBKA IPOTUHAETHCA, a B APYTil cTaail cuia
ii mpy:kHOCTi, I1T0 HampsAMJIeHa BTOPY, 3YMOBJIIOE Mil0 Ha CIIOpPTCMEHA, 306iJb-
ITyI04Y# BUCOTY #oro crpubka. 43. [lepedbyBatouu Ha 6aTyTi, cmoprcMeH medop-
Mye HOro, YHACJHIJOK YOro BUHUKAE CHUJA IPYKHOCTi, IO HAIIpAMJIEHA Bropy.
3 KOXKHHUM CTPUOKOM CHJIa HPYXKHOCTI 30iJbIINYyEThCA, MJOAAETHCA OO 3YCHUJIIA
CIIOpTCMeHa i cTpubKHu cTalTh BUIUMU. 44. Y BepXHLOMY IIOJOXKEHHI cuja
TIPY*KHOCTI, IO i€ Ha riMHacTa, MOKe JOPiBHIOBATU HYJIIO i HATPSIMJIeHA BHIU3
3aJIeXKHO BiJi MIBUKOCTI 00epTaHHA. Y HUKHBOMY ITOJIOKEHHI cHJia TPy KHOCTI
HaOJMKeHO [OOPiBHIOE II'SITUKPATHIM Basi riMHacra i HampsMmJeHa Bropy.
45. IlIkapaayna AiIsg Mae Taky OyIOBY, sSKa Haraaye Kam’ sHy OyIiBiio, me
KJIMHOMIOi0Ha (popMa KaMiHITIiB, 3aBayKarodu iM OITyCKATUCS, HE TEePEIIKOYKAE
KamensaMm migaimartucsa. 46. IIpy:xuicts. 47. Hi, ocKinbKu cepemHs TycTWHA
JKMBOI pubu MOPiBHIOE I'yCTHMHI BOAM, y sKiii Boma mepedOyBae. 48. Ilig momar-
KOBOIO Baroio cHiry abo oxxkenenmi. 49. 'emapa — HaARIMBUAIIINI CyXOIMyTHUH 3Bip
Ha 3emiuai. IIIBuakicTs fioro 6iry mocsarae 140 km/rox. Kirti momomaraiorn
oMy maTtm Kpaie 3uerieHHA i3 3emueto. 50. 1A 30iybIIeHHA CUJIN TEPTA.
51. HepiBHi pebpucTi 3epHUHU IPEUKU YTBOPIOIOTH KYNU 3 KPYTUMHU CXUJIAMU
BHACJIIJIOK 3HAYHOI'O TEPTs, II0 BUHUKAE Mi’K IMOBEPXHAMU 3€PHUH IIiJ yac ix
pPyxy. 3epHa ropoxy KpyIJi, i Mi’kK HUMU CUJIM TePTA MEHIIIi, HisK MijK 3epHU-
HaMU IpeuKr. 3epHUHU IIpoca ITOCUTH IJIaleHbKi, Hibu BigmosipoBaHi, i ToMmy
CUJIM TEPTS MiK HUMU MaJii, 110 ¥ 3YMOBJIOE YTBOPEHHS KYII 3 IOJOTHMU
cxmiaamu. 52. Heonmakosa. IIIBuakicTs Teuii 6iyisa Geperis, ge meBHa Maca BOLH
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3a3Hae OibIIIOro TepTaA y B3aemojii 3 6eperom, Oyme meHIimoo. 53. a) Ilix uac
PYXy HOTU 3 JUIKEI0 TepPTsa € IMKIiIJIWBUM, a B MOMEHT MUTTEBOI 3YMWHKHU i
mepecTynaHHA HA APYry HOTY — KOpucHHUM; 0) i B) mIijg uvac 3arBMHYYBaHHSA
TEePTs € IIKiIJINBUM, a ITiCJIS IIbOTO IIPOABJISAETHCA AK KOPUCHE i He Iae MOXK-
JIUBOCTi TBUHTY OCJA0OUTHUCS; T') Wil Yac PO3TOHY JiTaKka TEePTS € IIKiIIuBuUM, a
IpU TOCafIli — KOPUCHUM: JoIloMarae rajabMmyBaTu JiTak. 54. a) Cuna Teptsa
HampsaMJeHa Hasal, a IIOTiM yiepena; 0) cuja TepTA HaIpsaMJIeHa A0 IeHTpa
IyTHu; B) i ') cuja TepTd HampaMieHa Hasan. 55. e podurbca A 3MeHIIIEHHA
TEepTA, AKe BUHUKAE IIiJ Yyac pPyxy JW:Ki Blepenx i cupsamoBaHe Hasaza. Taki
JIWIKI JAal0Th 3MOTY PyXaTucs BIlepe] 3 MEHIIIO 3aTPaToI0 CHUJI i KOB3alOTh 3HA-
uyHO Kpaire. 96. a) Tepra o6 moBepxHIO goporu; 0) TePTs OCi y BTYJIIi; B) TepTs
00 TOBEPXHIO OPOTH; T') TEPTA OCi y BTYJIILi; ) TepTsA KoJjic 06 peiiku. 57. s
3MEHIIIeHHs TePTs KOPIIyCcy JiiTaKa B IIOBiTPi, OCKIJILKY TaM BOHO PO3PigsKeHe.
58. Ile mae im 3MOry 3 MaJuM TE€PTSAM IIPOAMPATUCS KpPisb JsicoBi xarmri. 59. I'a-
3eJb OisKUTH, TOPKAIOUNCHh MMOBEPXHI I'PYHTY JUIlle KiHUMKaMU KOIIUT, IO Ia€
3Mory iifi po3BMBATU IMBUIAKIiCTH 70 65 KM/rox. 60. 'opoivuau B maHOMY BH-
IaaKy 3irpamoTh poJib KYJAbKOBUX IIiAIIWITHUKIB, 3aMiHIOIOTH TEPTS KOB3aHHSA
Ha TepTs KOUeHHs, a BOHO, AK Bimomo, menie. 61. Cuia TepTsa KOUEHHS MEH-
ma, HijK cuja TepTA KoB3aHHA. 62. 36iIbIITyeThCA IJIOA MOTY30K, KO0 BOHU
KOHTAKTYIOTh MijK c0000, a OT:Ke, 30iibinyerhesa Teptda. 63. IIpyunHOIO KOB-
3aHHS KoJieca € 3HaUYHe TepTs B OyKCi Kojieca 3aBASKHU 3aryIlleHHIO MacTHJIA.
64. I1106 sMeHIIUTH CUJIY B’SIBKOTO TepTsd B pigmHi. 65. Cams 3MeHIIIye CUIY
TepTd, i puba Bucausae 3 pyK. [Haiiimni uacro mepes 60emM 3MaIyBajau CBOE TiJiO
JKUPOM, 1100 y pyKomalrHoMy 0010 BHCaIM3aTH 3 PYK Bopora. 66. Ile 36igbirye
CUJTy TepTs IIiJl yac IepecyBaHHS BeJMes 110 Jbony. 67. 3marneni amxi 7amoTh
3MOT'Y PO3BUHYTH OiJIbIITYy MIBUAKICTH, 00 IIO MJIIBIIi BOAM, IO YTBOPIOETHCS ITi
Yyac KOB3aHHA JUWK II0 CHIT'Yy, mepeMilnyeThcd Imap masi. BHyTpimHe TepTa B
pizmuax meBesnuke. 68. IIig yac po3KPUTTA mapalryTa Cujaa OIOPYy IOBiTPSA BU-
KJIWKA€E palTOBe 3MEHINIeHHS IITBUIKOCTI, iKe CIIPUUMAEThCS MapallyTHCTOM
K 30imbIIeHHsa fioro Baru. Ile 30imbITeHHS MOXKe JocATaTH 7—8-KpaTHOTO 3Ha-
yeHHA. 69. 3ycTpiuHMii MOTiK MOBiTPA, 00TiKat0OUM aBTOMOOiIb, CTBOPIOE IIifi-
UMaJabHY CUJY, AKa JeI0 3MEHIIYE Bary, a OT:Ke, i CUJIy TepTd MiK KoJiecaMu
i moBepxHeto moporu. 70. Ilig yac nmpuseMIeHHsS KpuJjaa PO3IPABISIOTHCA, 11100
30ibIINTH OIIip MOBiTPA i 3piBHOBaXKUTU cuay TskiHHA. IIig yac 3ab0Ty Kpu-
Jla PO3MPAaBIAITLCHA, 1100 30iJIbIINTH CHUIY BiAIIITOBXYBaHHSA ITaxa Bim seMui,
110 a€ MOKJIMUBICTH momosaTu cuay Taxkinug. 71. 106 smeHITuTI eheKTUBHY
IJIONTY Tijla, HA AKY MOi€ BiTep, i 3mMeHInuTy cuiy onopy. 72. Ile Bmamo moro-
BHIOE IOTO BepeTeHOmoAioHy hopMy, crpusie no0piit 00TiUHOCTI mig yac pyxy y
BoAi. 73. ¥V mepIiomMy BUIAAKy CUJIH, II[0 AiIOTh HA JIOANHY, He3PiBHOBAKeHi,
a B Ipyromy — 3piBHOBaskeHi. Ha jmoguHy milOTh: cuja TAXKiHHSA, cUJIa TEpPTHd,
cmja peakirii ripku. 74. 30LIbIIyeThCS THUCK Ha Jig. 75. Pesyabrar mii cuau Ha
TiJI0 3aJI€KUTh He TiAbKU Bin Ii 3Hauvenus, aJye i Bix uacy aii. Komu miogmuaa
O0isKUTH II0 TOHKOMY JIbOAY, Yac Ail CUJAM TAKIHHA SJOCUTH MaJuii — 3a Iei uac
Jim He BcTUrae mpoJiomutucsa. 76. He sminuTbCs, OCKiJIbKU 3HAUeHHS i Ha-
nmpAM Baru 000X Bimep He s3MmimioeThbed. 77. II[o6 3MeHIIMTH THUCK Ha CHIr.
78. IlepeTuHKM MiXK KiHIIBKaMu ryceil i KAuoK 30iJbIIYIOTH ILJIOINY OIOPU IX
JaTl, YHACJIiIOK YOoT0o THUCK Ha I'PYHT Oyae 3HAYHO MEHINUMN, Hi)K y Kypeu, y
AKUX IIiel mepeTuHKU HeMmae. 79. fKIO THCK IOBiTpsS y HIMHI 3MEHIIYETHCH,
TO 30iJBIIIYETHCA TJIOIA ITOBEPXHi KOJiC, AKOI0 BOHU KOHTAKTYIOTH 3 IOBEPX-
Heto poporu. Ile mpu3BOAUTH [0 30iJAbIIIEHHA CUJIU TEPTA i MOKpAIIeHHS XOI0-
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BUX AKocTell aBToMO0OiIiB. 80. Baromomo npuumHOO € Te, IO IIiJ Yac HagiHHSA
B HiCKY YTBOPIOETHCA 3aTJINOJIEHHS, YHACIIJOK YOTO 30iJIBITYETHCA IJIOIA OII0-
pu, Ha AKY PO3MOAiNsSeThcsa Bara Jioaunau. Tuck Oyme MeHIIUM, i JIOgUHA He
Bimuye 6ost0. 81. II[o6 6yB MEHIITMM THCK i Jierime 0yJa0 mepecyBaTHCA IO TJIU-
6oxomy cHiry. 82. [l 3MeHIIIeHHSA TUCKY, AKUIN CIPUUYNHAE BAaHTAK Ha IJIedi
goguau. 83. Kouu 1BaxiB OijbIile, ILIOIa OMOPH, HA AKY PO3IOMIIAETHCS
Bara Tijna, Oyme 0ijbIioio, oT:Ke, TuCK Oyae meumum. 84. Tak. 85. Kictku Kin-
I[iBOK, 0COOJIMBO Hir, mepeOyBalOTh IIiJi IeBHNM HAaBAaHTAMKEHHAM, iHOJ1 JOCUTH
BenuKuM. IToBepxHi KicTOK y cyryiio0ax YKPUTI IIapoM XPsilia, MillHiCTL SIKOTr0
3HAUHO MeHINa Big MimHOCTI KicTok. IIoTOBIeHHS KiHIIB KiCTOK 3yMOBJIIOE
30ispIIeHHs ILIOINi IX NOBEpPXOHb, a OTXKe, i 3MEHIIeHHs THCKY Ha HUX.
86. Kaso y 6m:xK01 rocTpe, i HaBiTHL MaJia cuJja, IO Ji€ Ha HaA3BUUAWHO MaJIy
IJIOIIY, MOKe CTBOPIOBATHU BeJaukuii Tuck. 87. IligKkoBaHU# KiHb cTae Ha KiJb-
Ka IIUIiB IiTKOBU, MJOIIA AKUX JOCUTHL MaJia, a TOMY TUCK TaKUU BEJIUKUM,
10 TiJ IMUIaMP YTBOPIOIOTHCA 3arJIMOMHUW y I'PYHTI, AKi yCyBalOTh MOMKJIU-
BiCTh IPOKOB3YBaHHSA HABITH Iin yac oxkeseni. Ilix KomnToM HEKOBAHOTO KOHSA
THCK 3HAUYHO MEHIIWH, i Ha 3uMOBiii moposi Bim KoB3ae. 88. 3epua BiBca poc-
TYTh OKPEMO, a He B KOJIOCi, AK IIIeHuIlsd abo KUTO, i 3afiMalOTh TaKe IO0JIO-
JKeHHs, 110 e(DeKTHUBHA IIJIOINA, HA AKY Ji€ BiTep, Oyae Majioi0, a TOMY HEeBeJIU-
Koio Oyze i cuia Tucky. 89. IlepeBa B Jici MalOTh MEHITY CTifKiCTh, OCKiIBKU
BOHU TATHYTHCA Bropy i KpoHH iX posTairtoBaHi 6aukue g0 BepiruH. 90. JIucra
nysKe 30iabIye JJOOOBY ILIOIINY, 8 TOMY IIPOIOPIIHAHO 30iJbIIYETHLCS CHJIA THC-
Ky BiTpy. OT:Ke, uacriime jamMaioThesa AepeBa BJIITKY. 91. JlucTsa cTBoproe mo-
ITaTKOBY ILJIOIINY OIIOPH, i CHJa THUCKY, siKa i€ Ha IepeBo, Oyae OiIbIIOIO.
92. 3riguo i3 3akoHom Ilackajsa THCK IiJ BOOOIO Ha ONHAKOBill IJIMOMHI OgHA-
KoBuii 3 ycix 60KiB. OcKinbKu pubu MaOTh BOJOHENPOHUKHY OYIOBY Tija, TO
TUCK OMHAKOBUI i 330BHIi, i Bcepenuui tima. Tomy puba, mepebyBarouu Ha Be-
JUKUX TINOUHAaX, He BifuyBae BeJIMUe3HOTO TUCKY. 93. YHaAcCIinoK ocaabieHHs
OpoTuAii BHYTPiMIHBOTO THUCKY 30BHIMIHbOMY. [JI BUBEIEHHSA IIOTOMCTBA TJIV-
0OKOBOAHI puOM MalOTh MiAHATUCH HA MOBEPXHIO, 11100 MaJbKMU 3POOUJIN TIep-
mInii KOBTOK moBiTps. IIpu mpomy puba ruHe, 60 BHYTPIIIHI#T THCK PO3pPHUBAE
ii. 95. 3menmryeTbcsa 3i 30iMbIIeHHAM ITUOMHU, OCKIJIBKU THUCK ycepeauHi pi-
IUHHA 30iJbIIyeThcA 3 TAnOuHOI0. 96. BubOyx cTBOPIOE JO0JATKOBUI THUCK, SKOTO
opratism mux icror He BuTpumye. 97. Kosu rososa xupada migasara, To Ha-
BaAHTAKEHHS Ha cepre Oyae OiabIIMM, OCKiIBKKM BOHO Ma€ MOJAaBaTH KPOB,
nepebopoumn i rigpocratruyHuil TucK. 98. Jlikapi, BUKOPUCTOBYIOUU SBUIIE
CHOJYUYHUX MOCYAWH, TOMAralTbCS TOTO, II10 KPOB BXOAUTH ¥ CYAUHU XBOPOTO
miJ HAJJIUIIIKOM THUCKY, IO cipuse ii epeKTuBHOMY BiamBaHHIO. 99. OnmH Ki-
HeIlb TYMOBOI TPYOKM OIyCTUTH Yy BOAY IIOCYAWHU, II[O0 Ha CTOJI (Mae OyTH po3-
TaIloBaHOO BHUIle). Yepes Apyruil KiHempb TPyOKM BHCMOKTYBATH BOLY i OIryc-
TUTU iHITY TOCYAMHY HU/KYe Bif piBHS crosa. 100. 3aK0H CIOIYUYEeHUX TIOCY-
IUH, OCKiJIBKM BHIIE 3a IIeHl CTaBOK € iHINWi, 3 SKOTO BOJA HiA3eMHOI0 TPYOOIO
Teue no 6puau. 101. Po3gBoeHi KomuTa J0CiB MaOTh IEPETUHKY, AKA 30i/IbIITye
ILJIOIITY OIIOPU i 3MeHINye THCK. KpiM Toro, yHacJiZoK IIapHOKOIUTHOCTI, Bif-
cyTHe armocdepHe s3acmokTyBauHs. 102. Koam Joch cTae HOromo Ha I'PYHT,
MoT0 paTHuIli po3cyBalOThCA, IIEPETUHKA MisK HUMU HATATYETHCS, ILJIOIA OIOPU
30iJBIIyeThCA, a TUCK Ha I'PYHT 3MeHINnyeTbedA. 103. 3abpyaueHicTh aTMochepu
3a iHmIMX PiBHUX yMOB Beje OO0 IiABUINEHHS TeMIIepaTypu MOBIiTPsS, IO IIPU-
3BOAUTH [0 3MEHIIIEeHHS KiJIbKOCTi BOAAHOI mapu B HMOBiTpi, a oT:Ke, 1 aTMO-
ceproro tucky. 104. ¥V pesyiabrari nuxaHHs (BAuXyY) 00’€M rpyaHol KIiTKHU i
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JIeTeHiB 30iJIbIITYETHCS, YHACHILOK IIHOTO B JIETEHAX THCK 3MEHIIYETHCH.
Ilig miero aTMocgepHOTO THUCKY HOBIiTPA HAAXOIUTH y JieTeHi uepes Hic i por.
Ileit Tuck MOMKHa BimyyBaTH, SAKIIO 3aTHUCHYTH POT i HI3APiI Ta BAUXHYTH.
105. ¥V poTOBili MOPOKHUHI Ta CTPABOXOi MiJ UYac KOBTAJbHUX PYXiB THCK
BHIKYEThCA. Ilig miero mepeBaskamuoro arMocGepHOTro THCKY BOJA IIOTPAILISE
B moposkHUHY pora. 106. MimHicTh cyrioba 3ymMoBIeHA HAAJUIIKOM 30BHiII-
HBOTO THUCKY aTMochepu. IIpu mimmiManui Ha BUCOKY ropy e THCK 3MEHIITY-
€ThCSA 1 CTae CIiBMIpHMM 3 THCKOM y CYIJIOOHi#I cyMmiIli, y pe3yJbTaTi 4oro
HOpMaJibHa OiAdbHicTh ix mopymryerbesa. 107. Tuck moBiTpa B OyAUHOUKY,
AKUH [eIlo BUIKUHA 3a aTMOC(pepHUl, 3piBHOBAXKY€E THUCK BOAM HA JaHiil riambu-
Hi. 3amac mOBIiTPsA MOMOBHIOETHCSA 3a PAXYHOK OyJIBOAIIIOK MOBIiTpPA, AKi ImMaBYK
MIPUHOCUTH 3 TTOBePXHi Boau Ha cBoemy Tiwai. 108. Ile cripusie BimKpuUTTIO €BCTA-
xieBux Tpy6. IIpu 1iboMy ITOPOKHMHA POTa CIOJYYAETHCA 3 TOPTAHHIO, II[O JIO-
moMarae BHUPiBHIOBATH THCK Ha OapabaHHI mepeTuHKHU 3 000x OokiB. 109. ITig
yac migHiMaHHS JiTaka aTMochepHUl THUCK IIOBITPS 3MEHIIIYEThCS, a IPU IO-
canlli s3pocrae. ¥ MepIIOMY BUOAIKy OapabaHHA MepeTHHKA BUTMHAETHCS HA30-
BHi, a B APyromMy — BcepenuHy Byxa. lle BUKJIWKAae TOJOBHHU 0inb Ta immri
HenpueMHiI BimuyrTsa. I3 uwacom THCK y cepegHbLOMY BYCi 3piBHIOETHCA i3
30BHIITHIM, OCKiJIBKM BOHO CIIOJIyYeHe 3 HOCOTJIOTKOIO uepes TaK 3BaHY €BCTa-
xiepy TpyOy. KoBTaHHA K CJAMHH IIPUCKOPIOE BUPiBHIOBAHHA THUCKY.
110. OcKijbKM B IJIAIIILL THUCK rasy OLIBIINI 3a aTMOC(epHUil, a mpu BigKOp-
KOBYBaHHIi BiZ[0yBaeThbCsA BUPiIBHIOBAHHS THUCKY, IPU I[OMY iIHTEHCUBHUNA IMOTIK
rasy saxoInurioe yactuny piguuau. 116. Kyis Mmoke po3mupuTuch i HaBiTH JIOII-
HYTU, OCKIIbKU 3 BUCOTOIO aTMOc(hepHHII THCK IIafae, a BHYTPIIIHIN memaui
OinbIime #oro mepeBaskatume. 117. Jlocturii oBoui HalIOBHEHi PiIMHOI0, a TOMY
BUHIKAE BeJIMKA CHJja BHYTpimmHboro tucky. 118. B ymoBax meBaromocTti Bifx-
CYTHill TiZPOCTATUUYHUHN THUCK CTOBIA KPOBi, AKWI TOBOAUTHLCA MOJIATH CEPILIO
3a sBuuaiiHux ymoB. 119. 3MeHIIeHHAM BUCOTH CTOBIIA TOBITPS HaAA HaAMWU.
120. JlereHi pos3IIUpPIOIOTLCS, OCKIIBKY THUCK IIOBIiTPA Ha BUCOTI MEHIIINI, Hix
KpoB’aHui Tuck. 121. CI0H HECBiJOMO BUKOPUCTOBYE aTMOCGhEPHUI THUCK: BiH
oIrycKae X000T y BOAY i BTArye B cebe mosiTps. Ilig miero arMochepHOTO TUCKY
X000T HAIOBHIOETHCS BOOIO, MOTIM CJIOH 3TMHAE HOTO i BUJIMBAE BOAY B POT.
122. 3a paxyHOK aTmMoc(epHOro THCKY (IIiJ IMPHCOCKOI0 YTBOPIOETHCS PO3Pi-
mxennsa). 123. ITpurtuckaouu OUCK OO0 TOTO UM iHIIIOTO IIPeaMeTa, IIPUYeIn
migHiMaoTh maacTUHKU. MisK HUMU YTBOPIOETHCA BaKyyM, i puba MiIlTHO Ipu-
TUCKYETHCS, iHOAI TaK CHUJIBHO, IO, KOJM CMUKHYTHU ii 3a XBiCcT, BOHaA pPO3pPU-
BaeThcA HaBmiJ. 124, ¥V BoAi 3yCUJJIsA JIOAUHU MOJIETIIYIOTHCSA HAABHICTIO CUJIN
Apximena. 125. OckinbKu Bara JIOOUHK HA INIMOOKOMY MicCI[i BHACJIZOK il
cuiau Apximena menina. 126. Kosu JognHa BUNYCTUTDL IOBiTPA 3 JI€T€HIB, TO
cusna Apximena, 1o aie Ha Hel 3 6OKY BOAU, 3MEHINUTLCA i il Tijsio 3aHYypPUTHCA
y Bomy. 127. Tak, OoCKiIbKM y BOZI YacTHMHA BarW Tijia BPiBHOBaYKYEThCSA BI-
IITOBXYBaJbHOIO cujoio Bomu. 128. TeapmuM maaBaioTh 3aBAAKU CUJIBHOMY
po3ayBaHHIO Tyayba i 30iJbIlIeHHIO BHACJIZOK IIHOTO BUINTOBXYBAaJbHOI CUJIU,
1o mie Ha HUX 3 60Ky Bomu. 129. Ilix miero apximemoBoi cusu creba BOZOPOC-
Teii 30epiraroTh BepTHUKAJbHE IMOJIOMKEHHS OOCHUTh CTifiKO, TOMY MiIlHicTH iM
saria. 130. BennuesHa Bara mux icToT morpedyBaJia 6 Ha CyxXOmoJi HemoMip-
HUX 3a posMipaMu Ta MIiIIHICTIO KiCTOK, a Yy BOJi Bara Tija 4aCTKOBO KOMIIEH-
CYETBhCS BUINTOBXYBaJIbHOIO cujoi. 131. Binpo 3amoBHeHe moBiTpsaM, ToMy Ha
HBOrO nmie 3HauHa cumya Apximena. 132. Ilig miero BuCokoi TeMIlepaTypu TiJio
posdyxae, 00’eM i10T0 30iIBIIyETHCS, a OTKE, 3POCTAE i BUINITOBXYBaJIbHA CUJIA,
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sAKa B IIEBHUII MOMEHT cTa€ OiJbIIoI0 3a Bary BapeHuKa. 133. ¥ mepriomy Bu-
magKy apxiMeJoBa cujia 3MEHIIIYE CHUJIy THUCKY i IIpW Ti#l caMiil ILJIOIi omopu
TuCK Oyzme menmnuM. 134. Ha Gapabauui mepeTUHKN BYX i€ TUCK, AKUHA IPO-
HOPHifiHMH ranouHi 3anypeHHd. 135. YHOUI HOBITPS 0XO0JIOMKYETHCA, IyCTHHA
ioro 36inbITyeThCsA, i BOHO cTiKae B yaoroBuHu. 136. ¥ Mosorni € dpaxriii
pisHOI rycTuHU. Bepriku MaOTh HAaWMEHIYy TYCTHHY i TOMYy 30MpPaOThCA Yy
BEePXHIi#A wacTuHi cToBma pigmau. Ha mpomMy SBUIMI I'PYHTYETHCA POIMIapyBaH-
HA B cyMmimri pigmna pisHoi rycturu. 137. Kaminni cayryiors G6anacToM, AKUMA
Iae 3MOTY KPOKOAMJIY XOAWUTU II0 AHY piuxku. 138. ¥V Takmx mraxiB Habararto
OiybIri ImpobJsieMy BMHMKAIOTH IIiJ Yac 3aHYPEHHSA i 3HAUHO MEHIIi — Imig uJac
BUPWHAHHA BHACJIJOK MaJjol 3arajabHol ryctuHm Tijga. IIpm 3anypenHi apxime-
IOBa CHUJIa IIEePEIKOMKAE IIbOMY, i TOMY HTaXMW HAMAararmTbCS TAKUM YUHOM
30ipmINTH TycTHUHY cBoro Tija. 139. 3a Takux yMOB CHOPTCMEH B30iJIbIIYE
CBOIO IIOTEHIiaJIbHY €Hepriio He JIMIIe 3a PaXyHOK CHJIM M’fA3iB, ajie i BUKO-
pucroByioun HAOyTy Kimetuuny eHepriro. 140. OckinbKy MOTPiOHO BUKOHYBATH
0inpIny Po0OTY BHACIIZOK 3pocTaHHsA cuau TepTsa. 141. 3a paxXyHOK KiHeTwd-
HOi eHeprii mosoTka. 142. Kynsa Mae BequMKy IBUIKICTH, a OTMKe, i 3HAUHY
KimeTuuHy eHeprioo. Ile mae 7iifi MOMKJIWBICTHP BUKOHATH BEJWKY pOOOTY.
143. Ilix yac mepemilneHHA PiBHOIO JOPOTOI0 BUKOHYETHCA POOOTA IMEPEBaKHO
3 mojoJsiaHuA TepTda. Ilpu migHiMamHi Bropy MOBOAUTHLCA BUKOHYBATU POOOTY
npotu Aii cuau Tsa:KinHA. 144. IToporkHil, OCKiTBKY B HHOTO MEHIIA KiHeTUY-
Ha eHepria. 145. Hesae)xXHo Bif IIBUAKOCTI cujIa TEPTs IJisI CAHOK Oyae OaHa-
KOBa, OT:Ke, BUKOHyBaTUMeThCA omHakKoBa pobora. 146. I11o6 mamatu M’auy
6inbImoi emeprii. 147. Exeprisa sapAny IepeTBOPIOETHCA B IOTEHIIIAIbLHY eHep-
rifo rasiB; yacTuHa MOTEHIIiaJbHOI eHepril ImepeTBOPIOETLCA B KiIHETUUHY eHep-
riro KyJii i #ijle Ha BUKOHAHHA pPoOOTHU 3 IMMOAOJIAHHSA CUJ TepTs y cTBoJi. Kine-
TUYHA eHepris KyJi YacTKOBO MEePEeTBOPIOETHCSA B MOTEHIIaIbHY €Hepriio mpu ii
oigiioMi, YaCTKOBO NEePEeTBOPIOETHLCSI B 3BYKOBY €HEpPTil0 i BUTpadvaeThbcsa Ha
BUKOHAHHSA POOOTU MPOTH CUJ OHOPY MOBiTpA i mimewni. 148. Koau BosoKTH,
OCKiJTbKY cHJIa TepTd KOB3aHHsS OijbIna 3a cuiy TepTd KoueHHA. 149. Boga
Mae KiHeTHMUHY eHepriio i mig yac 3ynuHKHK aBTOMOOiJIS IIPOJOBIKYE PYXaTHCH
Brepen. 150. YHacaiok BUKOHAaHHA POOOTHM 3 IONOJIAaHHA TEePTA MeXaHiuHa
eHeprisa Oyme IepeTBOPIOBATHCS B TEILJIOBY, IO MOJKe IIPHU3BECTH OO0 OIiKiB.
151. BicTpa nssaxa, mogibHO OO0 KJIHHA, PO3CYBAaE AePEeBUHY, a 00pyOIeHuil Ki-
Hellb Takoi mil He cTBoproe. 152. IIpukiaazarooum CUJIY OO0 BePXHLOI UYACTUHU
0001y KoJieca, BiSHUK CTBOPIOE BABiUi OiJIbIINIT MOMEHT CUJIHN IIPU OJHAKOBOMY
sycuiiai. OT:Ke, Kpallle IPUKJIaJaTU CUJIYy caMe TaK.
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A I'ycruna peuoBunu 89

Asoranpo Amagmeo 21 I
Aepocrar 151

AxBasaur 148
Awmnurityna xKosuBaub 71
Apeometp 149

Apximen 200
Armocdepa 3emuri 132

Hencumerp 149
Hedopmarris 82
Hxxoynp 164
Ixoynb [oxetime 165
Huuamomerp 102
Hupuxkabdap 151

ATtom 26 Tudysia 30

b Hiamason nmokagsis mkanu 13
Baporpad 135 HoB:xxuHA
Bapomerp 136 — mofinKy ImKraau 13
— aHepoix 136 — mraam 13
— prytuui 135 E
Baruckad 148 ExcnepumeHTabHU MeToa 9
Biox 185

Eneprisa 172
— Kimetuuna 174
— moreHmiagbHa 172

— Hepyxomuii 185
— pyxomuit 185
Boiias Pobept 21

Bpoysnisebkuii pyx 28 Eramnon 12
B 5 3
Bara Tisna 99 aKoH
i — Apximena 145
Baxins 184 Iy
Bar 166 y

— MexaHiuHoi eHeprii 176

— ITackama 122

— cunoayunux nocyauu 130
3BaskyBanua 84—86

«30JI0Te TIpaBuI0» MexaHikm 191

BarepJuinia 150

BexTopna BenmumHa 94
Bzaemopmisa Tim 81, 82
BuwmipioBanpHuit mpuiaan 12
BuwmiproBanua 11

BignocHuicTs pyxy 49 1
Bineai KonuBarHA 70 IneprHicTs 84
BoporornaxkuicTe 150 Inepuis 82
BceecBiTHe TaKinHA 96 i
T Pon
Tlamineii T'aminmeo 8, 21 — meraTuBHUI 26
lanema rigpasaiuni 126 — mosuTuBHUI 26
I'BurT 182
T'epike OTTO 136 K
Tepm 72 Kinorpam 12
Tepr I'enpix 72 Koedinienr xopucuoi xii (KKI) me-
T'padik xauismiB 192
— pyxy 57 Konuauua mexaniuni 70
— MIBUAKOCTL 58 Komosopor 186
T'yx PoGept 99 Kycro /Kak-Is 148
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J
Jlimia mii cunm 188

M

ManomeTp 138

Maca Tima 84
Marepianpaa Touka 51
Mamuna 184

Mamunan rigpasiiunai 124

Mesxi BumiproBarHa 13
Merp 12

Mexanizm 182
Momaexyna 24

MomenT cunu 189

H

Hacoc piguauuit 140
Hesarowmicts 101
HynroBa mosuauka 13
Hziorou 96

Hyiorou Icaak 8

II

ITackans 117, 134
ITackanb Bies 123
ITepemimienna 53
Ilepion

— KoJuBaHBb 71

— obeprauusa 67
IlnaBamua Tin 147, 148
Ilneue cunu 188
ITominka mkamu 13
ITosnauka mxamnu 13
ITory:xHuicTs 166
IToxmuna naomuua 186
IIpaBuao Baskensa 188
IIpec rigpaBaiunuit 125
IIpocti mexamismu 187
IIporec 11

P

Pobora mexaniuna 163
Pyx

— KOJIUBaJbHUMN 69

— mMexaHiuHMHN 49

— HepiBHOMipHUH 59

— obepranbHuUit 66

mo Kouy 65

— mocTynajbHui 51

— IpAMOJIiHifiHI# piBHOMipHUT 52, 54

Pyxu nepioguuni 66

C
Cua 94
— BHUIITOBXYBaJbHa 145
— omopy 110

— npyskHOCTi 98

— piBHogifina 111

reptsa 107, 108

— tucky 116

— TaxKiHHA 95

Cucrema Bimmiky 50
Cmoigometp 60

Croonyuni mocynuuu 129

T

Tepesu 84—-86

Tepra

— KoBzauua 107

— xouenHa 107

— cmokoio 107

Tuck 117

— atmochepHuit 132, 133

— rigpocrarnunuii 123

Tino Bigairy 50

Toppiuenni EBarmxenicra 133
Touka npukaaganas cuau 188
TpaekTopia 51

y

Yarr I:xeiimc 166
YwMmoBa piBHOBaru Bakeas 189
YmoBu niaBanus 147, 148

9
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— obeprauusa 67

o
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— cepenua 60

ITectrepusa 187

Hlarosu 131

lnax 52

Asumre 10
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Ak npautoBaTu 3 NiAPYYHUKOM

1. MNpounTaiite Ha3By nNaparpada abo Oyab-SKoro TEKCTY, YSBITb, MPO L0 NOBUHHO NTUCS
B HbOMY.

2. lNpountanTte TEKCT i BU3HAUTe, NPO WO B HbOMY PO3MNoBigaeTbecs (Mpo hisnyHe Tino,
disnyHe aBuLe, QisndHUn Jocnig, HayKoBUn hakT, 3aKOH, Teopito, NPaKTUYHe 3aCTOCyBaH-
HSA NoONoXeHb Teopii abo 3aKoHY).

3. BrapanTe, wo Tpeba 3HATU NPO Ui eneMeHTn i3NYHNX 3HaHb (y3ararnbHEHU nnaH
MNOro XapaKTepUCTUKN).

4. MNocTaBTe CBOI 3anuUTaHHs 40 TEKCTY. BUKOPUCTOBYOUM TEKCT NigpyyYyHUKa, JanTte Bia-
noBiAi Ha 3anuTaHHs.

5. MNMpoaHanisynTe oTpumaHy iHchopMaLilo 3 No3ulii MOBHOTM BUCBITNEHHS Npobnemu,
YiTKOCTI i NepEKOHNMBOCTI BUKNagy TOLLO.

6. Akwo BianoBiab Ha Oyab-sike 3anuUTaHHSA BiACYTHSA, 3anuTanTe BunTeNs abo nowlykaw-
Te NoTpibHi BIAOMOCTI B iHLLOMY JKepeni.

7. Buginitb He3po3yMini criosa i 3’ACynTe X 3Ha4YeHHs.

8. MNpountanTe wWe pas naparpad, po3giniTe TEKCT HA CMUCINOBI GNOKM 11 JanTe Ha3By
KOXXHOMY.

9. MNopiBHANTE HA3BM KOXHOMO GIOKY 3 TMM, LLO NfaHyeTe po3rnsaaaTn Sk o6’ ekT.

10. HanronosHiwi AymMK1 NopiBHANTE 3 TUMM, LLO BM3HAYMB aBTOP NiAPYYHMKA, 3anuwliTe
iX y 30LMT.

11. OsHanomTecs i3 3anMTaHHAMM B KiHLi naparpada i fanTte Ha HUX BignoBigi.

12. AKWO BUHMKNM TPYOHOLLi, NpoYMTanTe TEKCT e pas i cnpobynTe 3HanTK Bignosiagi Ha
3anuTaHHs.

13. MNepenuwiTb y 30WMWT Ui NyHKTW | NpoYnTanTe ix we pas.

Ak CTBOpPHOBATU KOHCNEKT

1. Yurtaroum matepian nepLuunn pas, po3giniTe NOro Ha OCHOBHI CMWUCIOBI YaCTUHW, BUAI-
NiTb rONOBHI AYMKW, BUCHOBKM.

2. AKwo cTBOPOETE NNAaH-KOHCMEKT, CROPMYITIHOMTE NOTO MYHKTU, NIAMYHKTA | BUHAYTe,
Lo came Tpeba BKMHOYUTY B MIIaH-KOHCNEKT AN PO3KPUTTH KOXKHOMO 3 HUX.

3. HancyTTeBilwi nonoxeHHs (Te3un) nocnifoBHO 1 KOPOTKO BMKNAAiTb CBOIMU CrioBamu
abo 3anuwiTeb y BUrNA4i uuTar.

4.Y KOHCMNEKT BKMIOYiTb HE TiflbKW OCHOBHI MOMOXEHHSA, ane N A0BEeLAEHHS, KOHKPETHI
dakT i npuknagn (6e3 getanbHOro onucy).

5. CTBOPHOKOYM KOHCMEKT, OKPEMI CNoBa N PEYEHHS 3anuCyhWTe CKOPOYEHO, BUMUCYWTE
TINbKN «KMKOYOBI CNOBay, 3aMiCTb LMTYBaHHS pobiTb NOCMMAHHA Ha CTOPIHKM TEKCTY, KU
KOHCMNEKTYETe, BUKOPUCTOBYMTE YMOBHI MO3HAYEHHS.

6. Poamiwynte ab3aum y BUrmsai CXoguHok (MogibHo 0o MyHKTIB i MignyHKTIB nnaHy), nia-
KpecnowTe pisHUMK Crnocobamm, KOPUCTYNTECS ONIBLIEM, PYYKOLO | Mapkepamm Pi3HUX KOMNbOpIB.

MnaH po6oTyu 3 TaGnUuUsAMM, WO XapaKTepu3yoTb BracTUBOCTI Pe4OBUH

1. Aky BnacTMBiCTb pe4OBUHM BigoOpaxaTb BENNYUHW, HABEAEHI B Tabnunui?
2. Y AknMx ognMHUUAx TabnuyHi BennumHn npegctaeneHo B Cl?

3. BHanaiTb y Tabnuui pev4oBMHM 3 HANBINbLLUM 3HAYEHHSIM BEMNUYUHM.

4. 3HangiTb y Tabnuui pe4oBMHN 3 HAMMEHLUMM 3HAYEHHAM BEITUYMHM.

5. HaBepgiTb npuknagn BUKOPUCTAHHS LIMX PEYOBUH HA NPaKTuLi.
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lMnaH BUBYeHHA cismyHoro sBuLa

1. 30BHILLHI 03HakM ABMLLA (O3HAKKM, 3a SKMMU MOXHAa PO3Mi3HaTh ABULLE).
2. YMoBM, 3a 9KMX BigOyBaeTbCA siBULLLE.
3. CyTHICTb siBMLLA (MO0 NOSACHEHHS, Y TOMY YMCIi HA OCHOBI Cy4acCHUX HAayKOBWX TEOPIN).
4. 3B’A30K AaHOoro ABuLLa 3 iHLIUMW.
5. dakTopw, Big AKUX 3anexuTb nepebir asuLL,.
6. KinbkicHa xapakTepucTuika asuLa.
7. BukopucTaHHA Ta BpaxyBaHHS Ha npakTui.
8. Wkignveum BNnNus 9Bu1LLa Ha MOANHY, XXUBI OpraHiaMun, HaBKOIULLHE cepefoBuLLe.
9. Cnocobu nonepemkeHHs (abo nocnabneHHs) sBuLLa.
Mnax BignoBiai npo ¢i3n4yHy Teopito
1. OCHOBHI MOHATTSA | NONOXeHHs. Kono ABuLL, sike OXOMNITE faHa Teopis.
2. Appo Teopii: nocTynaTtn, 3aKoHW, CTani BENUYMHM.
3. OCHOBHI Hacnigku Teopii.
4. EkcnepumeHTanbHa nepesipka Teopii.
5. Mexi 3acTtocyBaHHs Teopil.
MnaH BignoBiai npo ¢i3anyHum 3aKkoH

1. Wo BcTaHoBNtO€E, BU3Ha4YaE, CTBEPAXKYE 3aKOH.
2. XTO i Konu noro BigKpuB.
3. Ha ocHoBI sikux gaHux cpopmyribOBaHO 3aKOH.
4. Axi disnYHi BENNYMHN BiH NOB’A3YE.
5. dopmyna 3anexHoCTi BEMWYUH, LLO BXOASATb 40 3aKOHY.
6. OkpeMi BUNagky NposiBy 3aKOHYy.
7. Vloro pocnigHe NiATBEPOXKEHHS.
8. MNpuymHHa 0OyMOBIEHICTL 3aKOHY.
9. Mexi 1oro 3acToCyBaHHSI.

MnaH BignoBiAi npo ¢isnyHy BenUYUHy
1. BnacTtuBicTb, SIKy XapakTepusye gaHa Benu4ymHa.
2. BusHayeHHs BennymHu.
3. MNo3HaveHHs.
4. dopmyna, o Bigobpaxae ii 38°A30K 3 iHLUMMU BENNYUHAMM.
5. OanHUL BENUYUHN.
6. MeToau BUMIiprOBaHHS.
7. MNpunagun onsa ii BUMiptoBaHHS.
8. 3B’30K 3 iHLUMMW BENUYMHAMM.

Mnax BignoBigi npo cisn4yHun npunag
1. MpusHayeHHsa npunagy.
2. bygosa npunagy.
3. MpwvHUwMnN Aair.
4. [NpaBunna KopUCTyBaHHSA NpUIagoM.

MNnax npoBeneHHs chisnyHoro pocnigy

1. YcTaHoBITb Ta cchopmyntonTe MeTy gocnigy.
2. CchopmyntoviTe i oBrpyHTynTE rinotesy. [inomesa — negHe rpunyu,eHHs, 3a dornomo-
2010 K020 MOXHa: MosSiCHUMU sisuwje, obrpyHmyesamu 3anexHicme.
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3. CnnaHyinTe eKCnepumeHT.
Mpun po3pobLi ekcnepuMeHTy:
3'acyiTe, WO NoTpibHO nepesipuTy;
3'scynTe, Wo Tpeba 3pobuTn NS NepeBipku rinotesu;
HamantwonTe cxemy gocnigy;
— BCTaHOBITb MOPSAAOK AiN.
4. BusHa4yTe yMOBM, 3a SkMx Tpeba npoBogMTn Jocnia,.
5. MNigbepiTb Npunaan Ans eKCnepuMeHTY.

lMnaH BUKOHaHHA NabopaTopHOi poboTun

. YCTaHOoBITb Ta chopmynonTe METY 4OCTiay.

. ChopmynitonTe i 06r'pyHTYyMTE rinoTesy.

. CnnaHyiTe eKkCnepmMMeHT.

. BusHaute ymoBwu, 3a skux Tpeba npoBoaMTu gocnia.

. MigGepiTb Npunagun onsa ekCnepumMeHTy.

. 36epiTb yCTaHOBKY.

. MpoBeaite gocnign.

. 3HiMiTb NoKasu npunagis.

. MipGepiTb HaM3py4HiWNA cnocib 3anncy pesynbTaTtiB eKCNePUMEHTY.
. BukoHarite 06pobky pesynsraTtiB BUMiptOBaHb (3p0biTb 064YMCNEHHS).
. Pospaxyiite noxmnbky.

. NpoaHanisynte oTpuMaHi pesynsraTu.

. 3pobiTb BUCHOBOK 3a pesynsrataMmu NpoBeAeHOro AOCHIMKEHHS], Y3roaMBLLM iX 3 METOHO.

O©CoONOOODRWN =

- A
wWwN—~O

ANropuTM BMKOHaHHSI €KCMIEPUMEHTY 3 METOIO NepeBipKu rinotesun

. MpwunyLeHHs (Bala rinotesa, NPOPOKYBaHHA) NPO ABULLE, NPOLIEC, 3aKOHOMIPHICTb.
. Mogenb, Teopis, 3aKoH, Ha SiKi MOXXHa cnMpaTuUcs B JaHOMY BUMaaKy.

. MipKyBaHHS1, Ha OCHOBI IKOrO BUCYHYTO MPUMYLLEHHS.

. loes (3apym) anga nepeBipkn NPUNYLLEHHS.

. HeoOxigHi npunagm Ta martepianmu.

. Mnan gin.

. AHani3 nnaHy (wo Ta sk 6yae 3MiHoBaTUCS, WO Byae cTanum, 3a paxyHoK 4oro).
. OTpumaHi pesynbrartu.

. BucHoBOK, sikmii 3pobneHo.

. MprynHM MOXNMBUX MOMUIOK i LUNSAXM X NOAONAHHS.

. Po3paxyHok noxmbku pesynsrary.

O©OONOOORWN -

-
- O

12. TopiBHAHHA NpUNYLLIEHb Ta BUCHOBKIB 3 AOCNIAY.
TeopeTnyHi nepegbadeHHs [aHi ekcnepumeHTy
a) a)
0) 6)
B) B)

LLlo noTpi6HO 3HaTH, WO6 yMiTH po3B’A3yBaTK 3agadi

BuByatoun pisuky, notpibHO HaBuMTUCA [OOPEe po3B’A3yBaTV BNpaBu i 3agadi. Tomy cnig
[OTPUMYBaTUCA TaKOI 3araribHOI CXeMU pO3B’sA3yBaHHs BMpaB i 3a4ad i3 4isuku:

1. O3HanomTecs 3 yMOBO BrnpaBu abo 3agadi. Yutatm ymoBy Tpeba yBaxkHO, LWob YiTko
3acBoiTH i 3MICT. Y pasi notpebu ymoBy Bnpasu abo 3agadi cnig nepedntatn 2—3 pasu, wob
nobpe ii 3anam’atatu.
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2. BukopuctoBytoun «CnoBHUK 4oi3NYHMX TEPMIHIBY, LLO MICTUTBLCS B NigPYYHMKY, NOSIC-
HiTb HEBIZOMI BAaM TEPMiIHN 1 BUCIOBMW.

3. NpoaHanisdynTte BnpaBy abo 3agadvy. Big 3’acyBaHHs TOro, ki di3nyHi sBMLLa | 3aKOHO-
MIpHOCTiI CTaHOBNSATb 3MICT BnpaBu abo 3agadi, BiAHOCHO YOro BOHM MPOSIBNSOTLCSH, KU
3B’A30K MiXK HUMMU, K (Di3NYHI NOHATTS BBIMLLMAM B YMOBY Brpasu abo 3agadvi, KM ixX LWnsx
PO3B’sI3yBaHHS, 3amnexuTb Ball YCMiX Y iX pO3B’A3aHHi.

4. [lonoBHIiTb YMOBY A0BIAHMKOBMMU AaHuMW. Ller npouec HaBunTbL Bac KOPUCTyBaTUCS
TabnuyHMMM gaHumm, OOBIOKOBOIO NiTepaTypoto, 36ipHMKamu 3agau.

5. 3pobiTb KOpOTKMIA 3anMc ymMOBM Bnpasu abo 3agadvi. LLob 3anncatn KOpoTKo ymMoBYy
BnpaBu abo 3agadi, BM NOBMHHI YBaXKHO po3ibpatu ii, 3p03yMiTh, MPO LLO B Hill TOBOPUTLCS i
Lo Tpeba BM3HAUNTN.

6. Bupasitb gani B Cl. [ins Toro wo6 Bn 6e3 TpygHOLLiB BUKOHaNW Len etan, Tpeba 3HaTtu
CMiBBIOHOLUEHHSA MiXX OANHULAMMN (DI3UMHUX BENTUYNH.

7. BukoHainTe MantoHOK (PUCYHOK), cxeMy, MigroTymnTe obnagHaHHsa abo npunagw.

8. Bnbepitb npunom, metog abo cnocib po3s’a3yBaHHSA Bnpasu abo 3agaui.

9. CchopmynitoniTe BigNoBigi Ha 3annTaHHSA, BU3HAYTE 3HAYEHHS LLYKAHUX BESTUYVH.

10. BukoHawnTe aHani3 Bignosiai BnpaBu abo 3agadi. AHani3 Bignosiai, TO6TO NOPIBHAHHS
BignoBigi 3 pisnyHMMKM ymoBamm Bnpaeun abo 3agadi, 3 Bignosigaw B Nigpy4Huky abo 306ip-
HWKY 3aJad, ae MOXIMBICTb BUSIBUTW JOMYLLEHY BaMy MOMUIIKY, MOPIBHATY di3nyHi nogii 3
peanbHOK SIACHICTIO, BIOHOBUTW B Nam’aTi BigNOBIAHI di3NYHi MONOXKEHHS.

11. 3anponoHynTe iHWi cnocobun po3B’sisaHHA BrpaBu abo 3agadi. 3'AcynTe MOXIMBOCTI
BU3HAYEHHSA (Di3NYHNX BENNYMH, SKi MOTPIOHO 3HANTKN 3@ YMOBOHO.

12. YkaxiTb Ha npakTU4He BUKOPUCTAHHS idnYHMX npoLecie abo siBULLL, NPO SKi MOeTbCs
y Bnpasi abo 3agaui.

[Mig yac po3B’si3yBaHHSA AKICHMX (NOrivHMX) 3aaa4 3 i3VKu1 AOTPUMYIMTECH TaKOl NOCHIAOBHOCTI:

1. MpountanTe i 3anNULWIiTb YMOBY 3aadi, NOSCHITb, BUKOPUCTOBYHOUM « CHOBHUK Pi3ny-
HUX TEPMIHIBY», HEBIAOMI BaM (Di3NYHI MOHATTS | BUCIOBM.

2. MoscHITb yMOBY 3aAauvi, BAKOHaNTE MantoHOK (PUCYHOK), CXEMY.

3. MNpoaHanisdynTte 3agadvy, TO6TO 3'acywTe, Aki i3nYHI ABMLLA | 3aKOHOMIPHOCTI MOB’sA3aHi
3i 3micToM 3agaui.

4. 3’AcyiiTe OCHOBHY 3aKOHOMIPHICTb, sika BU3HaYae i MOSICHIOE CyTb i 3B’130K SIBUILL, MPO
AKi nOeTbca B 3a4aui.

5. MosicHiTb ABMLLLA abo npouecu Ha OCHOBI BUAINEHOT 3aKOHOMIPHOCTI.

6. CchopmyntoniTe i 3anuLWiTb BiANOBIAI HA 3anUTaHHA 3agavi.

MMig Yac po3B’sA3yBaHHA eKcnepuMMeHTanbHMX 3adad 3 (pisvkn 4OTPUMYMTECH Takol Mno-
CNigoOBHOCTI:
1. O3HanomTecs 3 yMOBOO 3agaui, MOSACHITb, BUKOPUCTOBYHUM « CNOBHUK i3UYHMX Tep-
MiHIB», HEBIOMI BamM Di3NYHI MOHATTS.
. BukoHanTte mantoHOK (PUCYHOK), CXeMmy, po3rnsiHeTe doTorpadii.
. O3HariomMTecs 3 obnagHaHHsIM, cknagiTe NiaH AOCNISXKEHHS, NiAroTynTe Aocniaw.
. 3’'acynite isnyHi sBMLLA | 3aKOHOMIPHOCTI, NMOB’si3aHi 3i 3MiCTOM 3aaaui.
. BukoHanTe ekcnepuMeHT, CMoCTEPEXEHHs, NPOBeaiTb BUMIPIOBAHHS i OBUYMCIIEHHS,
BU3HaA4Te LUyKaHi BENUYMHW i JanTe BiANOBiAi Ha 3anuTaHHA 3ajadvi.
. MNMosACHITL | OUiHITE OTPUMaHI pe3ynbTaTy.

abrwWN

»

Bumoru go HanucaHHA pedhepaty

1. NpoagymanTte Temy pedepary.

2. MNigroTyvTe cnucok nitepaTtypu, Ky NoTpibHO npouutatn. Bukopuctosynte HaykoBy
nitepartypy.

3. Cknagitb AeTanbHWUI NnaH i Binst KOXKHOrO MYyHKTY BKaXiTb, 3 SIKOI KHUXKKM YK iHLLOrO
oxeperna 6yge BMKOpPUCTaHO iHGopmauito.
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4. YunTaroum TEKCT NitepaTypHUX DKeper, No3HavYanTe i BUNUCymnTe BCe Te, L0 BUKOPUC-
TaeTe B poboTi.

5. Y BcTyni go pedepary posKpumiTe 3HaYEeHHS TEMWN.

6. MocnigoBHO PO3KPUINTE BCi MYHKTU NNaHy, 06r'pyHTYATE i MOSICHITL OCHOBHI MOMOXEH-
HS, HaBeAdiTb NpMKNaan i akTu, Wo NigTBEPOKYIOTE NONOXEHHS.

7. NMpooeMoHCTpyMTe HasBHICTb BNACHUX OYMOK.

8. BukopucToBynTe nocuraHHA B TEKCTI Ha niTepaTypHi Sxepena.

9. Y kiHUi pedbepaTy 3p0biTb y3aranbHIOKYi BUCHOBKM.

10. OhopMmiTb CNNCOK BUKOPUCTAHMX IKEPEn.

Ak noTpiOHO BUKOHYBaTU HaB4YanbHi NPOeKTU 3 (Pi3nku

[MpoTarom HaB4YanbHOrO PoOKy BaM MNOTPIGHO BMKOHATU TaKi MPOEKTU:

BudamHi eqeHi-ghisuku. Disuka 8 mobymi, mexHiuj, aupobHuumei. CriocmepexeHHs1 ¢hisudHUX
Aeuwy doskinns. [Juabysis e nobymi. BusHa4yeHHs1 cepeOHbOI LW8UOKOCMI HEPIBHOMIPHOZ0 PyXy.
lNopisHsiHHS WwisudKkocmel pyxie meapuH, mexHiku mouwjo. ObepmaribHUl pyX y npupodi — ocHosa
8i0riky Yacy. KonusarnbHi pouecu 8 mexHiyi ma xusiti npupodi. Po3sumok cydHo- ma rosimpo-
rnaearHs. [ocnid Toppidenni. CrnocmepexeHHs 3a 3MIHOK ammocghepHo20 mucky. Hacocu.
CmaHoereHHs | po38UMOK 3HaHb MPO hi3UYHI OCHOBU MalUUH i MexaHismig. [pocmi mexaHiamu y
rnobymosux npucmposix. biomexarika rir0OuHU. BukopucmaHHs1 eHepeii MpupoOHUX dxepert.

BuKoOHy0UM HaByanbHW NPOEKT, BaM Chig AOTPUMYBATUCS Takux AiR:

1. Bubpatn Temy npoekTy.

2. Po3pobuTu nnaH npoekxTy.

3. O6roBopuTHK Ta y3rogMTu 3 y4acHUKamMm NPOeKTy i BUnTenem po3pobneHuni nnaH pobo-
TW HaJ NPOEKTOM.

4. BukoHaTtu nnaH:

— MowykK niTepatypu B 6ibnioTewi Ta iHdopmauii B Mepexi IHTepHeT;

— poboTa 3 nitTepaTtypHUMM Ta eNeKTPOHHUMM JXepenamu;

— aHania 3micTy CnpuMnHATOI iHpopMalii Ta Biabip NOTpiGHOT 4Nst BUCBITNEHHSA BULINEHUX
y 3MICTi 3aBAaHb 3 HACTYMHOM i cMcTeMaTunsadieto;

— NPOBEAEHHS CNoCTEPEXEHb (PI3NYHNX SBULL, Y1 MPOLECIB;

— NPOEKTYBaHHS EKCNEPUMEHTY abo eKCnepUMEHTanbHOro AOCHIIKEHHS;

— NMOCTaHOBKa €KCMEePUMEHTY Ta NPOBEAEHHS 3anfiaHoBaHUX BUMIPOBaHb i3NYHNX Be-
FINYUH, @ TaKOX BUKOHaHHSA HEOOXigHMX 0B4MCneHb, Y TOMY YUCHTi 1 NOXUBOK;

— (bOpMynIOBaHHSI BUCHOBKIB 3 NMPOBEAEHMX TEOPETUYHMX abo ekcnepuMeHTanbHUX 4o-
CIigKeHb;

— CMOCTEPEXEHHS MPUPOAHUX SIBULL, 3 METOK BUSIBMEHHS B HUX MOXIMBUX 3a4adyHUX
cuTyauin;

— CcKnagaHHs yMOB (hi3nyHUX 3agay Ta iX po3B’sa3yBaHHS;

— HanucaHHg gisndHMX TBopiB abo pedepaTiB Ha 3ag4aHy Temy;

— MPOEKTYBaHHSA i BUrOTOBNEHHS Pi3YHOro npunagy (BMBYEHHSI HAsiBHUX Yy niTepaTypi
Mogenen BUroToBneHHs obpaHoro isnyHoro npunagy, nigdip HeobxigHMX matepianis Ta
PO3paxyHOK iX KOLUTOPUCY; KOHCTPYIOBAHHS i BUTOTOBIEHHS NPUNazay; HanucaHHs TEXHIYHO-
ro nacnoprta, Bigbip AeMOHCTpaLin, i3ndHMX AOCNIAIB, SKi MOXHA MPOBECTM 3 BUKOPUCTAH-
HAM po3pobrneHoro npunagy).

5. MigrotyBaTty 3BiT NPO BUKOHaHY pobOTY i Npe3eHTauito OTPUMAaHNX pe3ynbTaTiB.

3MiCT MpoeKTy Mae BKNoYaTh Taki po3ainu: BCTyM, OCHOBHA YacTuHa, 3akIovHa YacTuHa
i BACHOBKM, BUKOPUCTaHI NiTepaTypHi gxxepena. Y BCTyNi 3a3HavyaloTh: akTyanbHICTb 0bpaHoi
TeMu (4Mm BOHa 3aLikaBuna, ke Mae CycnifibHe 3Ha4YeHHs1), MeTY i 3aBAaHHA poboTu Hag
NpOoeKTOM. B OCHOBHIN YacTuHi onuCcyoTb 3MICT poboTK i Npouec il BUKOHAHHSA, OTpUMaHi
pes3ynbTaTtyi Ta ix aHani3. 3akntyHa YacTrHa i BUCHOBKU MatoTb Bigobpaxatun pesynbsratu i ix
Y3rofKEHHs1 3 NOCTaBMNEHVMU 3aBAAHHSAMM.

OdbopMmneHHs 3BiTY NP0 BUKOHAHHS NPOEKTY nepegbadvae HeobxigHiCTb 0BpaHHA chopmu
3BITY (CKOPOYEHUI YM PO3LLNPEHWN).
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