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[leyaTaercs o PEMIEHUIO PETHOHAIIBHONW MPEIMETHO-METOANYECKON KOMUCCHH BCEPOC-
CUHCKOW OJIMMITHA/IBI IIIKOJIBHUKOB TIO (PU3nKe

3a,Z[aHI/I}I, peumicHuA U MCTOIUYCCKHUC YKA3aHHWA 110 IIPOBCPKE U OLICHKE pGIHGHI/IfI MYHU-

IIUTIAJIFHOTO ATana BCEPOCCHICKON OJIMMITHAIBI IIKOJBHUKOB 10 (hu3uke B KupoBckoi
obnactu B 2022/2023 yue6HoM roay. — Kupos: Uza-so LIJIOOII, 2022. — 16 c.

OPI'KOMUTETY U KIOPHU

1. Ha MyHHIIUTTaJIBHOM 3Tarle YCTaHOBJICHA CIIEAYIONIAs MPOJOHKUTEIHHOCTD OJMMITUA/IbI:
i yaarxcs VII-VIIT kiaccoB — 2 yaca, ps yyammxcst | X—XI kiaccoB — 3 yaca, He cuu-
Tasi BpEMEHH, MIOTPAYEHHOT'0 Ha 3al0JIHEHUE TUTYJIBHBIX JUCTOB. Havano onumnuaasl BO BCEX
MyHununanarerax — B 10:00.

2. PaboTel MyHHIIMTIATIBHOTO 3Tana wugpyromces. Illo3romy nepea Ha4aaI0M 0JIMMIHAIbI
cyleayeT NMpeaynpeauTh BceX YYACTHHKOB, YTO B padoTe HeJIb3sl e1aTh HUKAKUX MOMe-
TOK, KOTOPbIe 0bI YKa3bIBAJIHM Ha aBTOPCTBO padorbl. HeoOxommmble nepcoHa/IbHbIE CBe-
JAeHUsl YYACTHUKH BHOCSIT TOJIbKO HA TUTYJIbHBIH JIMCT, He CKPEILUIEHHBIH ¢ padoToii.

3. Ecnu B paGoTe mpHBEIEHO HECKOIBKO PEIICHHI, TO JKIOPH OICHUBACT Xyouiee U3 HUX.
[IpoBepsitonye TakKe He JODKHBI yYUTHIBATH MOJyYEHHbBIE B YUEPHOBHUKE PE3YJIbTATHI.

4. Cpazy 1mociie BBITIOJTHEHUS 3aJJaHUi TIPOBOJUTCS paz0op pelieHui, 0 4éM clielyeT 00b-
SIBUTh YYaIlIUMCS 3apaHee, Iepe] HAYaJloM OJIMMITUA/IbI.

5. Jlo mpoBepKU 4JIeHBI KIOPU JTOJDKHBI PEIIUTh BCE 3a/1a4, U3YUYHTh TIPEJiaracMble pere-
HUSI M YKa3aHMsI IO TIPOBEPKE U OLICHKE PELICHUH 33aja4 CBOETO Kilacca.

6. [IpemoskenHast pa3daioBKa pelieHni 3a1a4 MPUMEHSIETCS ISl PEIICHUH, TPUBEAEHHBIX
B pekoMeHaausix. [Ipy OTIMYHBIX pelieHusX U OICHUBAHUS paOoT YWICHAMH KIOPU MOKET
OBbITh pazpaboTaHa CBOS pa30aJUIOBKa C aHAJOIMYHBIM COOTHOILIEHUEM OaylIoB 3a uuaeu, Gop-
MYJIbl U YUCJIEHHBIE pe3ybTaThl. [Ipr 3TOM crieyeT yuuThIBaTh, YTO MAKCUMAaJIbHAs! OLICHKA 3a
peIlIeHUE KKIOW 3a71a4id HE MOXKET MPEeBbIaTh /() 6anios. TO0 €CTh MAaKCUMAJIbHOE KOJIMYe-
CTBO OaJIJIOB BO BCeX Kiiaccax paBHO 50.

7. B npotiecce nokaza padoT ydammecs: 3HaKOMSITCSI CO CBOMMHU pe3yJIbTaTaMH, U, B CIIydae
HECOIJIacusl C OLIEHKOM JKIOpH, UMEIOT NPABO MOIaTh aleUIALHUIO, B X0JI€ KOTOPOH 000OCHOBAaTh
cBo€ peweHue. [lo pesynpraraM aneusiuu aneiAyUOHHAS KOMUCCUSL MOJNCEM USMEHUMD
OYEHKY WU 0CMA8UmMy e€ 6e3 U3MEHEeHUS.

XKenaem ycnexa!

© KupoBckoe 00y1acTHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUpexKie-
HUE JOTMOJIHUTENBHOTO 00pazoBanus «LleHTp nonomHuTensHOro 00pa3zoBaHus 0J1apEHHBIX
MIKOJILHUKOBY, Kupos, 2022

© KomiektuB aBTOpOB, peaakTopoB, 2022



YCJI0BUA 3AAY IJ1A VII KIIACCA

1.1. «Ymnoiti 6 2copy nouoémy. JIpurasch 1o CUMMETpUYHOMY nepeBany (puc. 7.1), Ty-
PHUCT 3aMETHJI, YTO MOABEM B TOPY 3aHsUI Y HETO Ha
At =10 munyt Oonbiie, yem cryck. Onpenenute L L
paccTosiHe, KOTOpoe MPOMIEN TYPHCT 1O TepeBaiy,
¥ BpeMsi, KOTOpOE OH 3aTpaTHJI Ha €ro MpeoJI0JIeHuE,
€CJIM M3BECTHO, YTO €0 CKOPOCTh IPH MoabéMe Obia Fuc. 7.1
MIOCTOSTHHOM W paBHOM v; = 2 M/C, a TIPH CITyCKE — 0, = 3 M/C.

7.2. «Kpyanoe — xamams!» Y manpuuka ecth aABe 00uku ¢ paaumycamu R; =30 cm u
R, =50 cM. Uto06bI mpoKaTUTh OOYKY MEHBILIET0 pajnyca Ha OJUH MOJHBIA 000pOT, OH 3a-
TpauuBaeT Bpems t; =2 c, Oompmiero — t, =4 c. Onpenenure, Kakyro OOYKy Malb4dHK
ObICTpee Bcero MpoKaTuT Ha paccrostHue S = 40 M u 3a Kakoe BpeMs. [[yinHa OKpYKHOCTH
Beraucisiercs no ¢popmyne L = 6,28R, rae R — e€ panuyc.

7.3. «/[obpoe ympo!». B nekoropbix yactsax FOxuoit Adpuxu 1o 1970-x ronoB B oOu-
X0JIe OCTaBajlach CTApUHHASI Mepa IJIOIIA I MOPIeH. JTa Mepa ONpeesiuiach MIOMAIbI0
0JIsI, KOTOPYIO OJIMH YEJIOBEK MOXKET BCIaxarh B TeueHue padouero aus. B FOxuoit Ad-
puke 1 mopren coorBercTBoBa 0,856 rekrapa.

W3BecTHO, UTO OAMH TPYJOJIOOUBBIM pepmep Bcmaxan 1/5 yacTh CBOEro ydactka 3a
5 paGounx mmeit. OmpeesuTe IIOMmaIh 3eMeIbHOro yaacTka hepmepa B M.

Ykazanue: 1 rektap paBeH miomaaun kBajapara co croponou 100 m.

1.4. «llepsviii pa3 6 nepeuiti Kiacc». YUUTeIb HAPUCO-
BaJl HAa YEPHOU JOCKE MeJIOM QUTYpy, H300pakEHHYIO Ha
puc. 7.2 a. Jlesouka Kats HapucoBana B CBOEH TeTpaau
TOYHYIO KOIHUIO 3TOoi urypsl (puc. 7.2 6). W3BecTHO,
YTO JUIMHA OJHOW KIJIETOYKHM B TETPaaud paBHACTCA
l;=05cm, a Ha gocke — l, =5 cm. Onpenenure, BO
CKOJIBKO Pa3 pa3inyaroTcs

1) myIoIIa M HE3amTPUXOBAHHBIX KBAJPAaTHKOB BHYT-
pHY HAPUCOBAHHBIX QUTYD;

2) TUIOMIAIN 3aIITPUXOBAHHBIX QUTYD.

0)

1.5. «Pazmep ne umeem 3unauenus». CtakaH 00bEMOM 1 J1 TTOTHOCTBIO 3aMOJHUIU BO-
JIOW M HaydaJ W aKKypaTHO ONMYyCKaTh B HEro CTaJIbHBIE Mapuku. OKa3ajloch, 4TO €CIIU I10-
MECTUTh B CTaKaH MaKCHMAaJIbHO BO3MOKHOE KOJIMYECTBO MIAPUKOB, TO U3 HETO BBUILETCS
V; =0,7 1 Boasl. OnpeaenuTe, CKOJIBKO €lié MIJUTAIUTPOB BOJBI BBUILETCS U3 CTaKaHa, B
CTakaH J00aBUTh MaKCHMAJIbHO BO3MOXKHOE KOJMUYECTBO ITAPUKOB, PAJNyC KOTOPHIX B
100 pa3 MeHbIIIe HCXOTHBIX.



YCJIOBUS 3AJIAY TSI VI KJIACCA

8.1. «lllkana Bo!» W3y4as TemriepaTypHble IIKanbl Ha ypoke pu3uku, Bonoas pemmmn

co3aTh CBOI coOcTBeHHYIO mikamny (puc. 8.1). Omnpenenute, demy
paBHa Temriepatypa Tena denoBeka (36,6°C) u TemmnepaTypa KUIICHHUS
Bozbl (100°C) B rpagycax Bo. Pe3ynbrarsl npuBeanTe C TOUHOCTHIO J0
COTBIX.

8.2. «Hoevuii hHopmamus». Ha ypoke (HU3KYIbTYpBl yUUTENb MPUAY-
MaJl HOBBI HOPMAaTHUB — IUIOLIA/Ib KBaJApaTa, Mo MEePUMETPY KOTOPOTO
ycreBaeT mpooexars yueHuk 3a t = 1 mun. Komst mpu caade HopmaTH-
Ba T00EKaJl C MOCTOSHHOHN cKopocThio. Yepes 20 ¢ OH yBETUYHII CKO-
pocTh B 2 pa3a W MpoOekall ¢ 3TOW CKOPOCTHIO OCTaBIIIEECS BpeMs.
Omnpenenure, BO CKOJIBKO IUIOLIAAb KBajpara, KOTOpbd 000exan Ko-
7151, 00JIBIIIE TOM, KOTOPYIO OH 000€3kall Obl ¢ HAaYaJIbHOM CKOPOCTHIO.

8.3. «bonvwas cmpotika». JIBa MampuWKa MOCTPOWIM U3 TIIMHBI
CIUIOIIHYIO (UTYpPY, COCTOSIIYIO U3 JABYX 4YacTed — Mps-
MOYTOJILHOTO TapaUlesienunea U MUpaMUIbl MaccaMu
m; = 60 kr u M, = 27 kr cooTBeTcTBeHHO (puc. 8.2). Ilpu
STOM MEPBbI ManbuuK caenan 1/4 mo BeICOTE OT HpPSAMO-
yroJIbHOTO mNapajuienenunena u 1/3 mo BbicoTe OT mupa-
MUl (CUMTasi CHHU3Y), @ BTOPOM MallbuuK — BCE OCTallb-
Hoe. OmpenennTe, CKOJIbKO KHJIOTPAMMOB TJIMHBI UCTIOJb-
30BaJI JIJIsl CTPOUTENBCTBA KAXK bl U3 MAIbYMKOB.

Vkazanue. Ecniu nBe ¢Gurypsl mogo0HbI, TO BCE UX pa3Mepbl OTIHU-
YAIOTCS B OIHO M TO YK€ YHCIIO pa3 N, a 066EMEI B N° pas.

Puc. 8.2

8.4. «[Tnasarowuii 6ymep6pod». B cocyn ¢ Boxoit (p = 1000 kr/m°)
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Puc. 8.1

) MOMECTUJIN JIEPEBSIHHBIN Opycok B (opme
MPSMOYTOJIBHOTO Tapaienenumnena oosémom V = 20 cm’; B
o 1 [-- pe3ynbrare TOTPYXKEHHBIM B  BOAY

TOBJICH OPYCOK.

oKaszajica O0O0BEM

1) Omnpenenute MIOTHOCTh MaTepHajia, W3 KOTOPOro H3ro-

2) Ha miaBaromuii Opycok MOJOKHIN BTOPOH TOYHO TaKOM
e 1Mo pa3MepaM OpyCOK, HO BABOE MEHbIICH miaoTHocTH (puc. 8.3). Onpeaenure, Kakoi

CyMMapHbIA 00bEM OpYCKOB OyJIeT HAXOAUTHLCS HAJ BOJIOH.

8.5. «Kopomvicnoy. Ha xpar cToyia JISKHT HEBECOMBIM CTEP)KCHB

mmmao L = 80 cm

TaK, 4YTO CO CTOJA BBICTyMmaeT ero yacth JuuHOM | = 20 cm. Ha cambriii kpaii 310l 4acTu

CTEPKHSI TIOJBECHIIM YETBHIPEXIUTPOBOE BeApo maccoi M = 0,5 kr, a

Ha JIpyro¥ KOHeI

CTEepIKHS, JEXKalluil Ha CTojie, MOCTaBUIM Tpy3 Maccoil M =2 kr. Kakyio Maccy Bojabl

MO>KHO HaJIUTh B BEJPO, YTOOBI CTEPKEHB HE YIIajl CO CToa?



YCJIOBUS 3AJIAY TSI 1 X KJIACCA

9.1. «Topmooicenuey. I'py30B0oil aBTOMOOMIIb, TBUKYIIUICS CO CKOPOCTHIO vy = 20 m/c,
HAYAT TOPMOXKEHHE C TIOCTOSHHBIM yCKopeHueM a = 4 wm/c’. OnpefenuTe, Ha KaKOM pac-
CTOSIHUM OT MECTa Hadajaa TOPMOXCHHUS OKAKETCS aBTOMOOWIb CIycTsl BpeMs t=6 ¢ ¢
MOMEHTa Ha4ajia TOPMOYKCHHUSI.

9.2. «bnox-pviuaecy. Ha 6moke ¢ pamnycom R =10 cm ymepxuBaroTcs
Ha HUTHU JIBa Tpy3a MaccamMu M; =1 kr u M, = 2 xr. YToObI mpenoTBpa-
TUTh ABM)KCHHE TPY30B, K OJIOKY MOJBECUIIN TOTIOTHUTEIBHBIN IPy3 Mac-

coif M3, kak mokazano Ha puc. 9.1. Touka monaBeca rpy3a Mz HAXOAUTCA ]
Ha pacctossHud R/2 oT 1ieHTpa 6J10Ka 1Mo rOpU30HTAIIH. m3

1) Onpenenute Maccy rpysa Ms.

2) OnpenenuTe CUly, ¢ KOTOpoil OJOK neicTByeT Ha mojsec (moTto- Mt mz

70k). CuuTaTh, 4TO OJIOK HEBECOMBIN, HUTh OTHOCUTEIHHO OJI0OKA HE MPO-  Puc. 9.1
- 2
ckanb3biBaeT, g = 10 m/c”.

9.3. «Tennosvie banxku». B o1HOM U3 NBYX OJMHAKOBBIX 0aHOK 00BEMOM | 11 HAXOAUTCS
m =1 kr ropsiaet Bouwl (¢, = 4200 [Ix/(kr-°C)) mpu Temmeparype t; = 70°C, a Bo BTO-
poii — Takas ke macca Bojbl ¢ Temriepatypoi t, = 30°C. Bcro Boly pa3auBaroT B JIBE TaKHUE
K€ MmMycThle 0aHKHU, B pPe3yJIbTaTe Yero B MEepBOM ycTaHaBIMBaeTCs Temmeparypa tz = 55°C.
[IpeneOperas TEIIOEMKOCTBIO COCYJIOB, a TaK)K€ TEIJIOBBIMU TOTEPSIMHU, OIPEACTUTE
TEeMIIepaTypy BOJBI BO BTOPOH M3HAYAIBHO MyCTOM OaHKe.

9.4. «Ilnasnenuey. JIBe ONWHAKOBBIE TPOBOJIOKH KPYIJIOTO CEUEHHS C JAUAMETPOM
d; =1 MM Kaxmas COSAMHWIM TOCIEIOBaTelIbHO. B 3TOM ciydae oOlmee COMpPOTHBIICHUE
MPOBOJIOK OKazasioch paBHbIM R; = 1 Owm. Tlocne Toro kak mpoBOJIOKH MEPETUIaBWIIN U CAeTa-
JIM U3 HUX JIBE OJMHAKOBBIX C Auamerpamu O, = 2 MM Kak/iasi, UX BHOBb COCJIMHIIIN, HO Y)KE
napasienbHo. OnpeenuTe SKBUBAJICHTHOE COMPOTUBIICHUE 1IeTH R, BO BTOpoM citydae.

9.5. «B 3asepkanvey. TOYEUHBIH UCTOUHUK CBETA S HAXOJUTCS HA HEKOTO- 3
POM PacCTOSHUU OT BEPTHKAIBHOTO TUIOCKOTO 3epkana 3 (puc. 9.2).

1) Tlepeueprute puc. 9.2 B OJaHK OTBETOB M MOCTPONTE M300paKCHNE UCTOY- S
HHUKa CBETa S B 3epKajie, a 3aTeM 00JIaCTh, U3 KOTOPOM MOXKHO YBUJETH 3TO M300- *
pakeHre. B kakom HaIpaBiIeHUH HYKHO CIIBUHYTH 3€pKajlo, 4TOOBI pa3Mep 00a-
CTH, U3 KOTOPOI BUIHO M300pakKeHNE NCTOYHHUKA CBETA S B 3epKajie, yBEIMUMIICS
OoJbIIIe BCero?

2) Ha xakom pacCTOSIHUM OT MCTOYHHKA CBETa Oy/IeT HAXOIUTHCS N300paXKeH e CITycTs 2 C,
€CJIM ICTOYHHK HAYHET YIAIATHCS OT 3epKajia C TOPU3OHTAILHON CKOPOCTBIO 2 M/C, a HaYallb-
HOE PAaCCTOSHUE MEXAY 3€PKAJIOM M HICTOUHUKOM CBETa PaBHO 2 M?

3) C kakoif CKOpOCThIO OY/IET IBUTAThCs N300pakeHHe NCTOUYHHKA CBETa B 3epKajie 10 OT-
HOIIICHHUIO K CaMOMY MCTOYHHKY, €CITH 3epKaJio OyAeT YAAIATHCS OT UCTOUYHHUKA C TIOCTOSTHHON
CKOpPOCThIO 2 M/Cc BBepX Toj yrjiom 60° K TOpU30HTY, MpU 3TOM IUIOCKOCTh 3€pKajia OyJeTr
OCTaBaThCS BEPTUKAIBHOM, 2 ICTOUHUK CBETA HETIOABUKHBIM?

Puc. 9.2



YCJ10OBUA 3AAYUY IJI5 X KITACCA

10.1. «Boneubon — moaice cnopmy. BoneibonpHas tuiomaaka uMeeT JyuHy 18 M.

1) YuuTeiBasg, 4TO Ms4Y MOJAIOT C Kpas MTPOBOTO IOJS, OMPEACIIUTE, ¢ KaKOH MHHH-
MaJbHOM CKOPOCTHIO HY’KHO OPOCHUTH MSY IIPH T10]1a4e, YTOOBI OH IEPEJICTENI Yepe3 CETKY.
Touka Opocka Ms4a 1 BEpXHUH Kpail CeTKH HaxOATCs Ha OHOH BbicoTe h = 2,43 M.

2) IlpuHrMaromas KoMaHaa Jake IMPH TaKOH CKOPOCTH Msda Ipo3eBaja moaady. Ha
KaKOM PACCTOSTHUU OT CPEIHEHW JTUHUHU, HAXOASAIICHCS B TOYHOCTH IO/ CETKOM, M4 yIIaj
Ha 1017 CONPOTHURIICHHEM BO3/yXa M pa3MepaMu Msda MpeHeOpeyb.

10.2. «Tennosvie banku». B 0MHON U3 IBYX OJMHAKOBBIX OAHOK 00BEMOM | JT HAXOAUT-
cs m = 1 xr ropstueit Bousl (¢, = 4200 JIx/(xr -°C)) npu temneparype t; = 70°C, a Bo BTO-
poii — Takas jke Macca BoJIbI ¢ Temnepatypoii t, = 30°C. Bcro Boay pa3nMBarOT B IBE TaKHe
e IMyCcThie OaHKH, B pE3yJIbTAaTe YeTo B IEPBOM yCTaHABIMBAeTCs Temneparypa tz = 60°C.

1) Kakas TemriepaTypa ycTaHOBWIJIACH Obl BO BTOPOI M3HAYadbHO MYCTOH OaHKE, eciu
OBbI TEIIOBBIX MOTEPH HE OBLIO?

2) BenencTBue TEIUIOBBIX OTEPh B OHOM M3 BHOBH 3aIlIOJTHEHHBIX 0aHOK YCTaHABIIUBA-
ercs remneparypa ty = 55, a Bo Bropoit t5 = 41°C. Onpenennre, Kakoe KOJIUYECTBO TEILIO-
ThI Q BBICTUIIOCH B OKPY>KAIOIIYIO CPEy MPH TEePETHBAHIH.

Tenno&MKoCcThI0 0aHOK BO BCEX CITy4asX MOXHO IIPeHEOpeUb.

10.3. «lloepyascenuer. Korna kyOuk maccoid M 1uiaBajl Ha MOBEPXHOCTH KUIAKOCTH C
HEU3BECTHOM IJIOTHOCTHIO, JABJIECHUE KUJKOCTU (0€3 yuéTa aTMOC(PEpHOro JaBJIEHUS) HA
HIDKHIOIO TpaHb KyOrKa, paclooKeHHYIO0 TOPU30OHTAIBHO, OBIJIO PaBHO p.

1) KakoBa ayuHa cTOpOHBI KyOuKa b?

2) Koraa KyOWK TOJIHOCTBIO TTOTPY3WIIA BO BTOPYIO JKHIKOCTh C TUIOTHOCTBIO Pp, OH HAYA
TOHYTb. OnpeenuTe pe3yIbTUPYIOUIYIO CUily Fp, JEMCTBYIONIYIO HA HIXKHIOIO IPaHb KyOHKa
IpY €ro YCTaHOBUBLIEMCs (pPaBHOMEPHOM) MOTPYKEHUHU B KHUJIKOCTh, B MOMEHT, KOT/Ia HUX-
HsIsS TPaHb TOPU30HTAJIPHA U HAXOMTCS Ha TTyOuHe h > b 0T MOBEpXHOCTH KUIKOCTH, U CUJIA
COIIPOTHUBIICHHUS KHUKOCTH JIEHCTBYET TOJBKO HA HIDKHIOI TpaHb KyOuka. ATMocdepHoe
JaBJICHUE HE YUUTHIBANUTE.

10.4. «lInanemapras omnocumenvHocmsy. B HEKOTOPBIX TEXHUYECKUX yCTPOWUCTBAX IS
M3MEHEHUS] CKOPOCTH BpAILEHUsI JIETajeld MCIOIb3YeTCs TUIaHETAPHBIA Me-
XaHU3M, TIOZ00HBIN MokazaHHoMy Ha puc. 10.1. YcraHoBieH Takoil mexa-
HU3M U B HEKOTOPBIX MUKCEpPAX. 31€Ch LICHTPAJIbHAs NIECTEPEHKA COCIMHS-
€TCS C BaJIOM DJIEKTPOJBUraTess, TPU KOHTAKTUPYIOIIUE C HEW LIECTEPEH-
KU — C Pa3MEIIMBAOIIUM BEHYUKOM, OOJIBIIIAs — C KOPITyCOM MHUKCEpa.

Ecnu npu HemoaBM»KHOM KoOpITyce OBEpHYTH Baji Ha 13 000poTOB, TO
BEHUUK MOBEPHETCS B Ty ke CTOpOHY Ha 1 oboport. Jlanee 3ahukcupyem
BEHUMK ¥ OyJIeM BpaIllaTh BaJl IO YaCOBOM CTpeEJIKe.

1) B kakyto CTOpoHYy OyJeT MpH 3TOM IIOBOPAYMBATHCS KOPITYC?
2) CKOJIbKO 000POTOB COBEPIIIHMT KOPITYC, €CJIU BaJl MOBEpPHETCS Ha 24 obopoTta?

10.5. «2022». CxeMa COCTOUT W3 OJIMHAKOBBIX

4 £ g PE3UCTOPOB  COMPOTHUBIICHHUS I Kaxablid
(puc. 10.2). K BoIBOogamM A/l MOAKIIOYAIOT UCTOY-
HUK ITOCTOSSHHOTO HANPSIKEHUS, a K BbIBOJIaM bB
UJcaNbHBIA aMIepMeTp, KOTOPBIA MOKa3bIBAET

Puc. 10.2 I' 1ok lg. KakoBO HampsikeHHue UCTOYHUKA TOKA?



YCJ10BUA 3AAAY IJIA XTI KITACCA

11.1. «Kunemamukay. 1) 3 BepTonéra, HEMOABMKHO 3aBHCIIETO Haja 3eMIIEH, OpocaroT
KaMeHb BBEPX MOJ YoM o = 45° K TOPU30HTY CO CKOPOCThIO v = 20 m/c. Ha xakoe paccro-
SHUE MO0 FOPU30HTAIMU IMPOJIETUT KaMEHb, €CIM B MOMEHT OpOCKa OH HaxXOAWICS Ha BBICOTE
h = 35 m? Yckopenue cBoboanoro naaenus g = 10 M/

2) Bepron€r Hauyan OmMycKaThCsi BEPTHKAJIBHO BHH3 C HEKOTOPOH IMOCTOSIHHOW CKOPO-
cThlo U. 13 BepTonéra BHOBb ObLT OpOIlIEH KaMeHb BBEPX MO yIioM o = 45° Kk BepTHUKAIH C
TOM 7K€ Ha4aJbHOW CKOPOCTHIO OTHOCHUTEIBHO BepTosiéTa vy = 20 m/c. Ilpu 3ToM HabmonaTe-
JY C 36MJIM OTMETHJIM, YTO 3alyIIEHHbIA U3 BEPTOJETA KAMEHb IMOJETEN BBEPX IMOJ YIJIOM
B = 30° k ropuzoHTy. C Kakoi CKOPOCTBIO U CTaJl OIyCKaThCsl BEPTONIET?

11.2. «Cmamuxa u euopocmamuxay. Becbl npeacTapiis- LoLs
I0T cO0OW OIHOPOJHBI MACCHUBHBIN CTEP)KE€Hb, K KOHIIAM Iy I
KOTOPOT'O MPUBSI3aHbl HA HUTSX TPYy3bl C Pa3HBIMU MaccaMu
(puc. 11.1 a). Ilpu B3BemIMBAHUU B BO3AYyXE JOCTUTACTCS
paBHOBecue mpu wiedax |, u |, coorBeTcTBEHHO. o) Ll

Jlanee rpy3bl IOMECTUIIM Ha HEBECOMBIE MOPIIHU COO0- | |
HIAIONINXCS COCYJOB TakK, YTO JIEBBIM Tpy3 OKaszajics Ha
MOPLIHE JIEBOI'O COCYJIa, a MPaBblil IPy3 — HA MOPIIHE Mpa-
Boro (puc. 11.1 0). I'py3sl cTaqiu 4acTUYHO OMMUPATHCS Ha
MOPIIHH, HO TIPH 9TOM MOPIIHU HE CABUHYIINCh U PABHOBE- 5~ o
CHE BECOB HE HAPYIIMIOCh. IIpH KAaKOM COOTHONICHHMH |- At
TUIOIIa Iek mopiHei Sy/S; 3TO BO3MOKHO?

CuuraiiTe, 4TO CTEPKEHb BCE BpPEMsl OCTAETCA TOPU30H-
TaJIbHBIM, & HUTH BEPTUKATHLHBIMHA ¥ HATSIHYTBIMH. Puc. 11.1

11.3. «MKT». B npo4HOM cocCyJie HaXxOOUTCsl UACaJbHBIA ra3 M 3aBsI3aHHBIA PE3MHOBBIN
Iap ¢ TaKUM >kKe ra3oM BHyTpHu. KoimuecTBo BelecTBa U TeMIepaTyphbl ra30B BHYTPU U CHa-
pYyXH 1apa onuHakoBbl. Kak n3MeHuTcs 00bEM 1mapa (YBEIMUUTCS WM YMEHBIIUTCS), €CIIU
00a raza HarpeThb Ha OJIMHAKOBYIO TemrepaTypy? U3BecTHo, 4To 00bEM cocyaa Ooblie 00b-
éma mapa. Pa3HOCTh aBieHUi BHYTPH p1 M CHApY’KU p, PE3MHOBOTO IIapa CBA3aHa C paauy-
COM Iapa I COOTHOIIIEHUEM p; — P, = a/r, e a > 0 — n3BecTHas KOHCTAHTA.

11.4. «Onexmpocmamuxay. YeTblpe TOYEUHBIX 3apsAia BEIMYMHON ()
q: = 1 uKu, g2 = 2 5K, g3 = 3 1K u g4 = 4 5K (puc 11.2) yaepxuBarot-
csl B BepIIMHAX KBajgpara co croponoit a = 10 cMm. Ilpu »Tom 3apsansr (; u
02, 43 ¥ (4 IOTIAPHO CBSI3aHBI HUTSIMHU.

1) OnpenenuTe BENMUMHY CyMMapHOH 3NEKTPOCTATUYECKOH CHIBL, ¢ 1@ ————— Ga
KOTOPO#1 3apsipl (; U (y ASHCTBYIOT Ha 3apsibl (3 U (. Puc. 11.2

2) OmnpenenuTe TOTHYIO SHEPTHUIO 3apsiIOB UYepe3 5 ¢ Mmociie TOro, Kak OHU OYIyT OCBOOOXK-
neHbl. [ paBUTAIMOHHBIM B3aUMOJICHCTBUEM 3aps/I0B IPEeHEOPEYb.

11.5. «l'eoepaghusi». T'opoa Kupos pacnoniokeH Ha mupore @y = 58°36’, a mocénok Kok-
TeOeNb — Ha «30JI0TOM mapayienn» Qg = 45°. O603HauMM J MOIIHOCTH COJIHEYHOTO HM3ITyde-
HISI, TIPUXOUIIYEOCS Ha SAMHIYHYIO IUIOIAAKY B MecTe m3mepenns (Bt/m?).

1) I[TycTh OcBeNIEHHBIC COJHIIEM TUIOMIAJKH B YKa3aHHBIX HACEIEHHBIX ITyHKTaX PacroJio-
YKE€HBI TOPU3OHTAIBHO. B KakoM W3 HACENEHHBIX MyHKTOB B COJHEYHBIN MOJACHDb 22 MIOHS
BEeMYMHA J MpUHUMAaET HaWMEHbIee 3HaueHue (00o3Ha4MM Ji), a B KaKOM — HauOOJIbIIe
(0603HaunM J,)? Onpeaenute otHomeHue 1 = (Jo— Jy)/J».

2) Onpezienute 3TO K€ OTHOIICHUE, €CIH IUIOIMIAAKH OPHUEHTUPOBAHBI TEPICHANKYIISIPHO
coJHEUHOMY Jydy. PaccessHueM n3nmyuenus B atmocdepe npeHeopeys.

Paxuyc 3emuu paBes 6370 km, pacctosiaue ot 3emmn 10 Comria cocrasmser 150 - 10° k.
[1710CKOCTh 3eMHOTO SKBAaTOpA HAKJIOHEHA K ITIOCKOCTH SKJIMITUKHU MO YTIJIOM € = 23°26/.



PEIIEHUSA U PASBAJIVIOBKA 110 3ATAYAM
JJIA VII KTACCA

7.1. «¥Ymnwuii 6 2opy notioémy. Bpems nemwxkenust Ha noabéMe t, = L /v, (1), Ha cirycke —
t,=L/v, (2). BplunTags mMOYIEHHO W3 TMEPBOTO YpaBHEHHS BTOPOE, IOIydaeM
At=t —-t,=L/v,—L/v, (3), otkyna L=At/(1/v,-1/v,) (4). Typuct npomén no nepe-
Bany paccrosinue 2L =7200wm (5). Ha npeononenue mepeBana TypHUCT 3aTpaTHIl BpeMs
t,=L/v, +L/v,, aucnenno t, =50 mun (6).

Kpumepuu OYECHUBAHUA

DOPMYTIA (1) 1ottt 1
L 70 0)Y 474 £ W () PSPPSR RTOPRTOPIN 1
[TpeoOPa3OBAHUS TTOMOOHBIE (3) .....veueeueerritertistisiesteese e ettt sttt s e e e e b e st e b e bt b e e st e e e e e b e b bbb e eneanes 2
@opmyna (4) UIN AHATIOTUYHBIC PACCYIKIICHFIS .....vvenreesreeseeessreaseessneaseessseaseesseeaseessssasesssseassesssnesnsesssns 2
PEBYTIBTAT (5) 1ttt 1
e A1 i O () SRRSO 3

71.2. «Kpyenoe — kamamw!» UToOBI TOKATUTH OOYKY MEHBIIETO pajuyca, HaJo0 CIeIaTh
n = S/(6,28R1): 40/(6,28-0,3); 21,2 obopora (1) wm 3arpaTuTh Ha 3TO BpeMs
T, =nt, =42,4¢c (2). KonnuecTtso 000pOoTOB BTOPOM 004KH COCTaBUT
n, =s/(6,28R,)=40/(6,28-0,5)=12,7 (3), Bpems T, =n,t, =51,0c (4). Takum oGpaszom,

MaJlbuuK ObICTpEEe MPOKATUT MEPBYIO OOUKY (5).
Kpumepuu oyenusanus

@opmyna (1) U/UITU GUCTEHHDBIH PE3YIIBTAT ...euveeurearreessreasseessreaaseeasneasseessseasseessssansesssssassessseassessseansessnes 2
e A1 15 e O () TSRO PO TP TP PRPP 2
Dopmyiia (3) U/MITH YUCTEHHBIM PE3YIIBTAT ...vevveviesriiieisieeristeesteessessessbeasesseesbee s sseesbeesressnesreesnesseesreene s 2
PEBYIIBTAT (4) 1.ttt ettt bbb bbbt E b s e e e bbbkt b Rt n et et b bbb n s 2
2312103 () OSSR 2

7.3. «/lobpoe ympo!». Bechb yuacTok pepmep Bcmaxan Obl 3a 25 qHEH, TO €CTh TUIOIAb
€ro 3eMeJbLHOI0 ydacTka cocTaBiisieT 25 mopreHoB (1). 25 moprenoB = 25 - 0,856 ra =
21,4 ra (2), 21,4 ta = 21,4 - 10000 m* = 214 000 M° (3).

Kpumepuu oyenusanus

o Ty 2 91 (351 (S () OO TSP P RO PP UPPPPR 2
L7003y 21 - T () PSSR PP 4
e A1 3 i O () OSSPSR 4

7.4. «llepsviii  paz 6 nepeovlii  knaccy. 1) JITMHBI  KIETOYEK  pa3inyaroTcs B
k=1,/1,=5/05=10 pa3 (1). Ilnomanu kBampaTukoB paznuuarorcs B K= 100 pa3 (2).
2) Tak xax Kars HaprcoBaia TOYHYIO KOIMHIO MEIOBOH (DUT'YPHI, TO KOJUYECTBO 3aHATBHIX

KJIETOYEK Ha O0OMX PUCYHKAaX OJAMHAKOBO, & 3HAYUT W TUIOIMIATU (PUTYp TakKe OTIMYAIOT-
cs B 100 pa3 (3).

Kpumepuu oyenusanus

L TeTe e 1 (51507 (S ) ST R ST 3
e A1 5 1 () USRS TP PR 3
L 2381: 7031 O (1 TSR 4

1.5. «Pazmep umeem 3nauenuey. 110 ycaoBuI0, MOcCjae TOro, Kak B CTaKaH MOMECTHIIH
CTanbHbIC MapukH, BeUTHI0CH Vi = 0,7 1 Bombl. CienoBarenbHO, 00bEM CTATBHBIX MIApH-
koB paBeH Vi (1). Tak kak 00béM cocyma Vo=1m, TO cTaqpHble MAPUKH 3aHUMAIOT
70% oOnéma cocyna (2). [Ipu ymenbimenun paaunyca mapukos B 100 pa3 nporeHT 3amos-



HEHUs 00bEMa, CBOOOIHOTO OT OOJIBIIINX MIAPUKOB, HE M3MeHuTcs (3). CaenoBarensHo, U3
cocyaa Bbutsercs emé V, =0,7(V, —V,) (4) Boasl, uucnenno V, =0,21x (5).
Kpumepuu oyenusanus

L TeTo Y 91 (<1507 (S () SRR 2
e TeTo T 1 (o321 (< ) RSSO RSURSS 2
L TeTo T 01 (51507 (S () ISR 4
DOPMYITA (4) FITH PEBYIIBTAT (5) .rvetvreeiiurisitreeiteeesieeestesessesasssesssssessssseesassesssssessseesssseesssesssssesssssessssseeans 2

PEINEHUA U PA3BAJIJIOBKA 110 3AJTAYAM
JJIA VI KITACCA
8.1. «lllxana Bo!» Onpenenum CKOILKAM TpamycaM L{enbcust COOTBETCTBYET OJIMH Tpajyc
o mkajge Bo. 3amerum, uro 30°C =3°Bo m 50°C = 11°Bo, torma 1°Bo=2,5°C (1). Torna

TeMIieparypa Tejia yenoBeka 5,64°Bo (2), a remnepaTypa kurierus Bojbl 31,00°Bo (3).
Kpumepuu oyenusanus

PACCYIKIEHIE (L) ...vviiriiieieite ittt bbbk bbb e bt bbbt bt e et e b e bbbt b e b enes 4
e A1 5 1 () OSSPSR 4
e A1 15 i () TP P PR U PP PSP PPPRO 2

8.2. «Hoswiii Hopmamuesy. N3nauanbsno Koms mmanupoBai 6exarh CO CKOPOCTHIO U, TO-
raa 3a BpeMs t on mpoOexan Obl paccrosiane S=to=4a (1), rae a — cTopoHa KBajpara.
Torma mmomanas KBaapara, KOTOpYH IUTaHWpoBan o06Oexats Komst, paBHa
S =a® =t%?/16 (2). YBemuuns uepes 20 ¢ cKOpocTh B aBa pasa, Komst mpoGexan pac-
crosane S; =ovt/3+20-2t/3=50t/3=4a, (3). Torna miomans KBagpara, KOTOPYIO OH

000exai, paBHa Slzal2 = 250°t? /144 (4). U3 ¢dopmyn 2 u 4 OTHOILICHHE MIIOMAICH
S, /1S =278 (5).

Kpumepuu oyenusanus

1O 78] 031y 21 T (O PSR PR PP 2
L7001 21 £ () T T TP P TR PPRPRTPPR 2
L0 Y 1 (X ) TSSO R USSP PSPPI PRPRPRPRON 2
L7001 21 £ 3 TP PR P TR UPUPRTPPRO 2
e 11 i O () TS TPOP TP PP PR 2

8.3. «bonvwas cmpotikay. IINOTHOCTh TIMHBI OAMHAKOBAsSI, CIIEOBATEIBLHO, Macca HC-
M0JIb30BAHHOM MIMHBI OYET MPONOPIHOHATbHA 00BEMY TTocTpoeHHOM vacTH (1).

[lepBpiii MampuuK caenan 1/4 Mo BBICOTE OT MPSMOYTOJBHOTO Tapajulelenueia, YTo
SKBUBAJICHTHO 1/4 10 00BEMY, TaK KaK IJIOMA s MTOTIEPEYHOTO CeYCHUS (PUTYPHI TTOCTOSH-
Hast (2). Torma asnst CTpoUTENbCTBA HIKHEH YacTH (UTYpHI MIEPBBIN MATBYHK HCIIOJIB30BAI
15 kr ruHbL, a BTopoi — 45 kr (3).

[Mupamuma cyxaercsi KBepXy, IMOATOMY €CJIHM TEPBbI MaJbUuWK MOCTpoua cHuzy 1/3
4acTh BBICOTHI, TO BTOPOii cBepXy 2/3 4actu, a mo 06sémy (2/3)° = 8/27 wacts; Torna mep-
BoIid moctpowst 1 — 8/27 = 19/27 wacte 00bEéMa(4). 3HAUUT, UIS CTPOUTEIHCTBA BEPXHEH
yacTh GUrypsl IEPBBIA MaJbUUK UCTIONB30BaT 19 Kr ruHbI, a BTopoi — 8 kr (5).

CyMMapHO TepBbIi MaJIbYMK MCITOJIb30BaN 34 KT IIHHBI, BTopoi — 53 kT (6).
Kpumepuu oyenusanus

L TeTo e i (<1507 (S () TSP 1
e TeTo T 1 (o312 (S ) RSOSSN 2
o A1 1% e s (5 ) TP TR PPPPTPPRPP 1
Yoo 1 (o312 (< ) RSSO SSSSURSS 3
Lo} A1 13 2 s o () TSRS 2
e 15 w1 o () OSSP OP R OPROPRPOPRON 1



8.4. «Ilnasarowuti  6ymepopooy. 1) llpu  1maBanum  Opycka mg=F WITH

apx
pVg =p.0V, (1), oTkyma mmoTHOCT mepBoro Opycka p, =p,V/V (2), uucieHHo
P, =800 xr/m® (3).

2) I1o ycnoBHIO IIOTHOCTH BTOPOTo OpycKa B JIBa pa3a MEHBIIE, CIeI0BATeIbHO, OHA
paBHa p, =400 kr/M° (4). 3anumeM yclIOBMe TIUIaBaHMA I BTOPOH CHTyallWH

pVg +p,Vhg =p,gV, (5), oTKyaa nmorpyx€Hnblii 00beM paBeH V ,= PV +paV (6), uuc-

8

nenHo V =0,24 cm® (7). CirenoBaTeIbHO, He MOrPYKEHHAS B BOLY 4acTh OPYCKOB OyeT
uMeTh 006éM V; =2V -V =016 (cm’) (8).

Kpumepuu oyenusanus

L1003 s 7 (11 RSSO SRURSS 2
e A1 15 i () TSRO P U PP TP PPORO 3
PEBYTIBTAT (4) 1ttt ekttt h et E et e st e e b e e R bt e Rt e Re e e eR e e e b e e R e e e R e e Re e e b e e Re e reennre e 1
DOPMYITTA (5) +.veeutertetesteete etttk bbbtk R R e R e R £ e b e R bR R R e Rt e et e bbb neene s 2
DOPMYITA (6) HITH PEBYIIBTAT (7) 1ververveverirtesiesieaseeeesiestestestessessessesseeseessessessessessessesseaseessesessessessessessessensens 1
PEBYTIBTAT (8) 1ttt ettt 1

8.5. «Kopomvicnoy. 3anuiieM IpaBUiIo pbryara Mg(L - I): (m +m, )gl (1), oTkyna no-
M(L-1)-ml
I
m, =(2-0,6-0,5-0,2)/0,2=55 (xr) (3). [o ycIOBHIO BEIPO UYETHIPEXIUTPOBOE, CIET0-

(2), umcaeHHo

IIycTuMasd Macca BOIAblI MOKCT OBITH paBHa mo =

BATEJIbHO, B HETO MOYKHO OYJIET HAIUTh HE 00JIbIie M, = 4 Kr BobI (4).
Kpumepuu oyenusanus

DOPMYITTA (1) 1.veeuteteeeste sttt ettt bt bbb R £ e R e s £k bR Rt Rt Rt e bt et bbbt ne s 3
10T oY £ I 72 OSSR TP PRPRPRPRN 2
0] (151 (S () SO TR USSR PSPPI PRPRPRPRON 3
2751210 () ST 2

PEINEHUSA U PASBAJIJIOBKA 110 3ATAYAM
JJIA IX KITACCA
9.1. «Topmooicenuey. Onpenenum BpeMs, yepe3 KOTOpOe I'Py30BOH aBTOMOOMIIb OCTa-
HoBuTcs: t, =v,/a=20/4=5 (c) (1). Haiinennoe BpeMs MeHbIIE JaHHOTO B yCIOBHUH {
(2). Cnycra 3TO BpEMsI aBTOMOOMJIIb OKa)KeTcs Ha PacCTOSHUU
S =vyt, —aty /2=20-5-4-25/2=50 (m) (3).

Kpumepuu oyenusanus

PaCUET BPEMEHH T (L) ...e.eevieeitiitiiieieie ettt b bbbttt e bbbt 3
DA (< N 72 ISR U PSP 2
e A1 3 i () USRS P PP USRI 5

9.2. «bnok-poruaey. 1) lpu paBHOBECHUH CHUCTEMBI 1o IIpaBUITY peIyara
mgR +m,gR/2 =m,gR (1), otkyma m, =2(m, —m, )= 2 (xr) (2).

2) Cuna, ¢ KOTOpo# OJOK JIEWCTBYET HA MOABEC, paBHA CYMMapHOMY BECY BCEX I'py-
30B (3), To ecth F = m;g + myg + mzg = 10 + 20 + 20 = 50 (H) (4).

Kpumepuu oyenusanus

Wcnonb3oBanue mpapuiia perdara (HampuMep, B BHIE (1)) covveveiieeiiiieiieeiesieseese e seesieseesrne e sneesnaesnens 3
Lo} 13 2 s o () USSR 3
1535 1:70 1 () OSSR 2
Lo} A1 125 2 s o ) TP 2
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9.3. «Tennosvie 6ankuy. Ecnu B iepByto 0aHKy HAIMBAIOT HEKOTOPYIO Maccy My ropsiueit
BOJIbI K M, — XOJIOAHOM, TO BO BTOPYIO My — X0JI0AHOM U My — ropstyeti (1). Toraa ypaBHeHME
TEMJIOBOro OanaHca NpU CMELIMBAHUM XHUJIKOCTEH B 00enx OaHKax Oyner MMeThb BUL
cmt, +cmt, =cmit; +cmy,t; +cmyt, +cmyt, (2), otkyma ty =ty +t, — t3 = 45°C (3).

Kpumepuu oyenusanus

e To % i (53 1 (S () PRSP ROPRUPRTOPION 2
Dopmyiia (2) WM UHBIE HEOOXOIUMBIE (POPMYITBL .....v.vviaveeurissresiresesseesseessesssesseesesseesbeesesseesseessessnesneeneas 4
e A1 5 = ) RSOSSN 4

9.4. «lInasnenuey. Tak Kak MPOBOJIOKU 10 TEPEIJIABKU COEAMHEHBI MOCIIEI0BATEILHO,
TO CONMPOTUBJICHUE KaxJ0W HUX paBHO Iy = Ry/2=0,50wm (1). IIpu stom u3 Gopmysl

I . rS nd;
= pS—1 (2) mvHa KaXmIoM MPOBOJIOKU paBHa |, = %, e S, = Tl (3) — momans mo-
1

IICPCUYHOI'0 CCUCHUS IIPOBOJIOKH, P — YACIBHOC COIIPOTUBJICHUC MATCpHaIad IIPOBOJIOK. Ilo-

. |
CJIe IEePEIUIaBKU CONPOTUBIICHUE KaXKIOU ITPOBOJIOKHU CTAaHET PaBHBIM I, = pS—2 (4); 3mech
2

ML HAaXOXKIACHUA OJIHMHBI IIPOBOJIOK |2 HY’KHO Y4CCTb, 4YTO 00BEM IIPOBOJIOK IIpHU IICPC-

2 2 2 2

iaBke He mensercs: Vi =V, (5), ﬂ-|1 :&-Iz, torma |, = Ild—l2 = Ill—2 _b (6). U3
4 d; 2° 4

dopmyin (4)—(6), nosryuaem, uTo I, = pl—l 1 = pl—1 4 ok 4 _h (7). llpu na-

4'S, "4 qnd? Py n(2d,)’ 16
pajIeTbHOM ~ COEIMHEHMHM  MPOBOJIOK  OOIIee  COMpOTHBJIEHHE  OyAeT  paBHO
R, =05-r/16=0,0156 (Owm) (8).

Kpumepuu oyenusanus

Ncnonb30BaHUE YTBEPHKICHUS (1).eevviieiiiiiiiiieiii e 1
N criomnb30BAHUE DOPMYITBI (2), (4) woveiviiieeieeiieieie sttt sttt sttt st st b reene e e e e 1+1=2
McTIONB30BAHUE DOPMYITBI (B) .vevieiienieeetestesie sttt ettt sttt sttt b e e bbbkttt be e et et et bbb b e enes 1
| T0n (001 100 T 207 () T PP PV RT PP OPRTPPR 1
PEBYIIBTAT (6) 1ttt ettt r et R et R e R et 1
e A1 5 w1 O () PSRRI 2
PEBYTIBTAT (8) 1ttt ettt Rttt 2

9.5. «B zazepranver. 1) Inst HaxoxaeHUs 00aCTH HAOIIOACHUS B 3€PKaJie CICAyET I10-
CTPOUTH U300pakeHHe S' UCTOYHUKA CBETA S, a 3aT€M OT HEro MpoBe-
CTH TpaHH4HbIe Jyur (00JacTh, M3 KOTOPOH MOXKHO YBHICTH HM300pa-

KEHHE HMCTOYHHKA, MOKa3aHa Ha puc. 9.4 ropu3oHTaIbHOW IITPUXOB- 3
koii) (1). YUtoObl paszmep 00J1acTH HAOIOICHUS YBEIUUYUIICS OOJIbIIIe N
BCET0, 3epKaJio HY>KHO IPUIBUHYTh K HICTOYHUKY cBeTa (2). s, /

2) 3a 2 ¢ MCTOYHMK CBETa OTHAIMTCA OT 3€PKaja Ha pacCTOSHHE XK
2M/c-2c=4 M, TO ecTb OKakeTcs Ha paccTostHUM 2 M + 4 M =6 M (3) AN

oT 3epkasia. Ha TakoM k€ pacCTOSHUM OT TIOBEPXHOCTH 3€pKajia OKa-
xeTcst U n3obpaxenue (4). Torma nckoMoe paccTosiHUE MEXAY UCTOY-
HUKOM U U300pakeHreM OyaeT paBHo 2 - 6 M = 12 m. (5)

3) U3o0paskenne OyneT NBUIaThCs OTHOCHTENBHO 3€pKaa C TOPH-  p,. g4
30HTAJIBHON CKOPOCTBIO v, = vCOSaL = 2 - €0$60° =2 -0,5=1 (m/c) (6) u
C BEpPTUKANBHON vy = vSina. M300paskeHue OyneT IBUraTbCsi B 3€pKaje CO CKOPOCTHIO
v, =20, =2 -1 =2 (M/C) OTHOCUTEIILHO HEIOABMKHOIO UCTOYHHKA (7).

11



Kpumepuu oyenusanus

| Ea Yoy o10Teiz 07 ) O PSPPSR OP R UPRPOPRON 1
(@ 3215 N 07 PSPPSR 2
e A1 05 v o () T PSPPSR OPRPOPRPPIN 1
R ;1S o2 9 (S350 (o ) TR PP PPRTP 1
e A1 05 v o () PP ROTR PRI 2
DOPMYITA U/HITH PESYITBTAT (8) ...vcvveuvereetiitisiesiieieet ettt sttt b bbbt bt se e e e et st e bbb ebeene s 1
e} A1 5 = o () RSOSSN 2

PEIIEHUSA U PA3BAJIJIOBKA IO 3AJIAUAM
JUIS X KJTACCA

10.1. «Boneuibon — moace cnopmy». 1) I'opu3zoHTaIbHOE CMEIIEHUE TOYKH, OpOIICHHON
CO CKOPOCTBIO g [0 YIJIOM 0, K TOPH30HTY, PaBHO 0oCOSL * 200SiNa/g = vo?sin2a/g (1) u mo-
CTHraeT MaKCHMyMa, PaBHOTO 0o2/g (2) mpu o = 45° (3). TTockombKy TOYKa GPOCKa U BEpX-
HUM Kpall CEeTKU HaxXOJSATCS HA OJIHOM YpPOBHE, pacCTOSIHUE (2) TOJDKHO ObITh HE MEHBIIE
NOJIOBUHBI JUTUHBI Tutomaaku | =9 M. Takum 0Opa3zoM, MUHUMAaJIbHAsE CKOPOCTh HAXOIUTCS
13 yeinoBust ve2/g = |, otkyHa 0 min = (1) (4). YncIeHHO v min = 9,4 M/c (5). 2) Bpems xBu-
KEHUS MsS4a OT CETKH [I0 TI0jla HAaxXOJWUTCI U3 KHHEMATHYECKOTO YpaBHEHUS

Uminsina t + gt/2=h (6): t=—o,. sino/g + \/(vmin sin (x/g)2 +2h/g (7). Uckomoe pac-
CTOSIHHE S = U min cosat (8). C yuérom Toro, uto cosa = sino = 1/ V2, u pesyabTara (4) mo-

nygaeM S=~12/4+hl —1/2=2,0(m) (9).

Kpumepuu oyenusanus:

1O T0) 031y 21 T (O PR PP PP 1
10T oY A £ I 72 OSSOSO TP PRPRRRRN 1
D N2 1S 2 9 (5217 (S () USRS P TP PRI 1
L7001 21 £ 3 T TP P TSR OPRPRTPPRO 1
PEBYTIBTAT (5) ittt ettt R 1
RS EE1:3: (53212 (S () P T TP RO PP OPRPPR 1
PEBYTIBTAT (7) ettt ettt r et R et Rt R e 1
OPMYTIA (8) +eevreentrerueteteesiteatee sttt e bt e sttt e bt e e ae e e bt e ase e e bt e ahe e e bt e e ae e e ke e e he e e sk e e e RE e e be e e Re e e bt e eRb e e b e e e Re e e b e e nnn e e nneeaneas 1
PEBYIIBTAT (9) 1ttt 2

Ilpumeuanue. 1) Ecnu pe3ynbtar (2) npuBeAH cpa3zy Kak U3BECTHBIN C HaJUIeXKallUM KOMMEHTapUeM,
3a HETO CJeNyeT NMOCTaBUTh 2 Oaia. 2) AnbTepHaTuBHO GopMyna (9) MokeT ObITh MOJIyueHa B pe3ysibTa-
TC aHalin3a YpaBHCHUA TPACKTOPHUU MAYaA.

10.2. «Tennoswie 6anxuy. 1) Ecimu B nepByto 0aHKY HAJIMBAIOT HEKOTOPYIO Maccy My ro-
psiueld BOAbI U My — XOJOJHOM, TO BO BTOPYIO M; — XOJNOAHON U My — ropsyeit (1). Torna
ypaBHEHHE TETUIOBOTO OajaHca MpH CMEINIMBAHUM JKUIKOCTEH B 00enx OaHkax Oy/eT UMeTh
BHI: CMt, +cmt, =cmyt; +cm,t; +cm,t, +cmt, (2), otkyma t, = t; + t, — t; = 40°C (3).

2) UToObl HAWTH KOJWYECTBO TEIIOTHI Q, BBIIEIUBINECECS B OKPYXKAIOIIYIO Cpeidy, 3a-
NUIIEM YpaBHEHHME TEIJIOBOro OajlaHca MPH CMEIIMBAHUMU >KUJKOCTEH B 00enXx OaHKax:
cmt; + cmt, = cmty + ecmts + Q (4), otkyna Q = cm(ty + t, — t; — t5) = 25200 [Ix (5).

Kpumepuu oyenusanus

1o e 9 (53514 (N () TP P PP T R TP PR 2
70 o)Y 47 ¢ () O OO POP RSP PTOPRPOPION 2
DOPMYITIA (3) HITH OTBET ...uvviurieiieeesteesieeasseesiesaseessse s s e e sbs s e e e sbe e e e e s be s e b e e sbe e s b e e s b e s e b e e ses e e b e e s be e e n e e nbn e e r e e e 2
70 o)Y 47 ¢ 1 ST ST RSP PPROPRPOPRON 2
DOPMYITIA (5) HITH OTBET ..uvviurieiieisstiesieeassiesiesasseessse s st e sse s s s e e sbe s st e e s be s e b e e sba e s b e e e b e s e b e e sbs e e b e e s be e e n e e sba e e n e e e 2
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10.3. «lloepyoicenuer. llpu nnaBaHuu KyOWKa aBJICHUE KUJIKOCTH HA HUIKHIOKO TPaHb

m o
KyOHKa MOKHO ONpeAeauTh 1o Gopmyine: P, = ?g (1), oTkysma mIomAgs KaXIOW TpaHU

KyOuKa paBHa S = % , & JUIMHA CTOpOHBI b =+/S = /% (2).
1 1

[Ipu norpyxeHuun KyOuka BO BTopon XKUJKOCTh BTOPOM 3aKOH HbprOTOHA MOXKHO 3amu-
catb B Buge: ma=0=mg —-F, — (3). 3neck Fa = F e — Foepr (4) — cuna Apxumena,

neicTByromas Ha KyOuK, F e, U Fgepy — CHITBI THAPOCTATUYECKOTO JABICHUS KUAKOCTU HA
Kyowk, F.,, — cina conpotuBiieHus xuakoctu. M3 dopmyi (3) u (4) pe3yapTupyromas
cuia, C KOTOpOH KUIKOCTh JEUCTBYET Ha KyOUK, paBHa
F,=F et Feonp=mg +F,,. (5). B 3TOM clIydae

HUDICH conp

mg? m
F, =mg +p,gS(h—b)=mg +p, %(h—w/?gJ (6).
1 1

Kpumepuu oyenusanus

conp

10T oY £ I (1) OSSPSR PPN 1
PEBYIIBTAT (2) 1.vtvteteeueesiet ettt ettt bbbt b b e s e e e bt bt bt bt bt R et e et bbbt b n e nes 2
Hcnonb30BaHue BTOPOTO 3aKOHA HBIOTOHA (3) ....cviiiiiiiiiiiiiiiiisiee e 1
CBs13b cHIIbl ApXUMe/Ia C CUIIaMU, ICUCTBYIOIUMHE HA TPAHH (4) ..oouviiveiiiiiiii et 1
Y10 01 (51507 (S () PSSP 2
PEBYIIBTAT (6) 1ttt 3

10.4. «lInanemapuas omuocumenvrocmoy. 1) Tak Kak BEHUUK OTHOCUTEJIBHO KOpPITyca
BpallaeTcs B Ty )€ CTOPOHY, KyJa U BaJ, — II0 YaCOBOM CTPEJIKE, TO KOPITYC OTHOCUTEIBHO
BEHUYMKA [MOBEPHETCS B MPOTUBOIMOJIOKHYIO CTOPOHY. TO €CTh KOpPIyC BpalaeTcsi IpOTUB
yacoBol ctpenku (1).

2) CornacHO YCJIOBHIO BEHUYMK TMOBOpauMBaeTcss Ha 1 00OpOT, eciu Baj COBEpIlaeT
13 060poTOB OTHOCUTENBHO Kopiryca wind 13 —1 = 12 000pOTOB OTHOCUTEIIEHO BEHYHKA
(2). CnenoBaTensHO, IpU MOBOPOTE Basia HA 24 000poTa KOPITyC TOBEpHETCS Ha 24/12 =2
obopoTa (3).

Kpumepuu oyenusanus

123 51100 () OO PR PP TUPPPPR 4
PesynbTar (2) Wiiv HHOE MPABUIBHOE PACCYIKIECHIE ....e.vveerreienreeseeessreenseeasneesmneasneessesaneesseesneesnesanesssnsanns 4
e A1 3 i (X ) SRR 2
10.5. «2022». Halinem oO1iee CoONpoTHUBIEHUE Ienu Mexay Toukamu A u [
5 2-8r 313 30U
R =r+—-r+r+——+r=——r (1), rorna oOmwuii Tok B nenu paseH |,
10 30
. I, 6U,
Tok wuyepe3 ammepMeTp cBsi3aH C HaWAeHHBIM Tak: |, = 533 (3). Tornma
r
I 313
Uy === 1or (4)
5
Kpumepuu oyenusanus
70 o)Y 37 ¢ 1 () OO ST ST R OPPPROPRPOPRON 2
1O 78] 001y A1 I () PP PP TP 2
L Te o)Y 47 £ 1 (€ ) SO OO ST RSP PP OPRPOPION 3
L edec A1 125 v s o ) TSR 3
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PEIIEHUSA U PASBAJIJIOBKA 110 3ATAYAM
JJIs X1 KITACCA
11.1. «Kunemamuxay. 1) BpeMs ABW)KEHHS KaMHs J0 3¢MJIM HalaéM U3 ypaBHEHUS
IBIDKCHHS BIONb BepTukanbHOU ocu: 0=h+o,Sin at — gt?/2 (1). Pemast kBampaTHOE

Dy SiN &L + /02 % oL+ 2gh
YpaBHEHUE, IOy YUM t= , YHUCJIEHHO

g
t= (20 .0,707 ++/200+2-10- 35)/ 10=4,41 (c) (2). JanpHOCTh MOJETA KAMHS COCTABUT
S =0v,c0sat =20-0,707-4,4=62,4 (m) (3).
2) l'opu3oHTaNbHAs COCTABIISIONIAs CKOPOCTH KaMHS paBHa 0, -COSo (4), Torma, u3

puc. 11.3 HayanapHasgs CKOPOCTh KaMHSI OTHOCHUTEIBHO 3€MJIM MOXKET OBbITh
HaliieHa Tak: v =10, -CoSa/cosP = 16,3 (m/c) (5). PasHOCTH BepTHKab-
HBIX COCTaBIISIOIIMX CKOPOCTEHM KamHA OTHOcUTENbHO ABYX CO paBHa
CKOPOCTH BEPTONETa U = v, Sin oL — vsin B = v, (Sin o — cosatgp), umcnenno

V2 ( 1
u=20-—|1-—|=20-0,707-(1-0,577)= 6 (m/c) (6).
) ﬁj ( )=6(m/c) (6)
Kpumepuu oyenusanus

L7001 21 £ () T OO U PSPPSR OP PSPPI 2
DOPMYITA HITH PEBYIIBTAT (2) 1.vvvvereerrereetististesieeseeseessetestessesbe bt st eseeseess e b e saeabe st e sbe ekt ebeessene e benneabesbeabeabeeneas 2
PEBYTIBTAT (3) 1eiueteteeitit ettt ekttt h et ekt et e b e e R bt e R et e AR e e e Re e e R e e Rt e R e nRe e e R e e Rn e reennre e 2
DOPMYITTA (4) ettt bbbttt s et bbbt R R R £ R Rt E R b e R R R e Rt et e n et bbb b ne s 1
PEBYTIBTAT (5) 1eutteitieitte ettt ekttt bttt b ettt h e e R bt ekt e Rt e e e Rt e e b e e R e e e Rt e R e e e be e Re e reennr e 1
oo A1 5 1 () TP PRSPPI 2

11.2. «Cmamuxa u euopocmamuxay. 3anviieM ypaBHEHHE MOMEHTOB JIJISI CTEP)KHS OT-
HOCHUTEJIBHO TOYKH TOofBeca B mepBoM cirydae: m,gl, =m,gl, + MgL (1), tae my, my, M, |y,
I, 1 L — Macchl rpy30B U IJIeYr COOTBETCTBYOIIUX CHIL.

3anuiemM ypaBHEHUE MOMEHTOB JIJISl CTEPXKHSI OTHOCHTEIILHO TOYKH ITOJ[BECA BO BTOPOM
cirydJae: (mlg — Nl)l1 =(m,g - N2)|2 +MgL (2), rae Ny u N, — custbl, ¢ KOTOPBIMH TTOPITHU
NEHCTBYIOT Ha Tpy3bl. Mcnoab3ys ycnosue paBHoBecus (1), momyanm, ato Nil; = Nol, (3).
Tenmepp 3amuineM yclIOBHE PABCHCTBA JIABJICHWA B  COOOIIAMOIIMUXCS  COCYyJaXx:

Ny _ N, (4). C yuérom paBeHcTB (3) 1 (4) OTYIHM, YTO S = Ny = L (5).
Si S, S N
Kpumepuu oyenusanus
L7003y 21 T (O PP RR PP 2
O 18] 001y 21 T () PO P PPN 2
L0 Y N () ISR S PO TPRPTP PPN 2
DOPMYITTA (4) ettt bbbt bbb R R R e R R R R R R Rt et n b e n b bt 2
PEBYTIBTAT (5) 1ieteitieitieeee et ettt h et R et R et ne e 2

11.3. «MKT». Ilycts V — 00BEM cocyna, I — paguyc mapa. Torna ycioBue p; — P, = alr
¢ yu€toMm ypaBHeHus Kimanelipona—MeHeneeBa 3anumercsi B BUAE:

1 1 a Aamr? 1
vRT — =— (1). Orcroma remrieparyparasza | = 1+
7, (1) a paryp R v

V- _qrd 3
3 3 Amr

(2). 13 (2) BugHO, 4TO TeMIepaTypa sSBISETCS MOHOTOHHO BO3pacTaroliel (GyHKIHeH pa-
14
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nuyca r. CieoBaTebHO, ¢ POCTOM TeMIIEpaTyphl paIuyC U 00BEM IIapa JODKHBI YBEITYH-
Batbes (3).
Kpumepuu oyenusanus

L Te] 0)Y 37 ¢ (1) PSP STROTROPRTOPION 3
O 78] 001y A1 T () PP TP 5
TTPABHITBHBII OTBET (B) 1.vrivveveeureiueesieesieeseesteeteaseesteesseeseesseesseaseessaeseaseesseesseaseessaesseaseeaseenseansesseeseaneenneenseas 2

11.4. «Dnexmpocmamuxay. 1) 3apsn 0; neficTByer Ha 3apsj Gz ¢ cunoit F, = ko, /a’

(1), o1 ma ds Fyy =Koy, /a® (2), 2 wa Gs Fpg =kdyds/a” (3), G Ha Gs Fpy =kep0 /2" (4).
[Ipu >TOM TOPU30OHTAIbHAS COCTABJISIONIAsE PE3YIBTUPYIOIIEH CHIIbI, C KOTOPOH 3apsiibl (;
U (] JEUCTBYIOT Ha 3apsnbl Oz U g, paBHA R, =F;+F,, + (F14 + F23)COS45° (5), a BepTH-

KanpHas coctaBmmomas R, =(F, —F,3)c0s45° (6). Torma wuckomas cuia paBHa

8

2 2
R=JR*+R> (1) R= ﬁ\/(%% + 0,0, +%j +(%j ,  UHCIIEHHO

9.10° 4+6) (4—6)2 18
R="""II348+2| +[222] .10 =16,3 (mKH) (8).
1072 J( JE) 72 (uxct]) (8)

2) IlonHas >Heprus 3apsAa0B B TOO0H MOMEHT BpEMEHH paBHA HAYAIBHOW MOTCHIIUAITb-

(02 + G+ Ga)+ GG + )+ Gy 99

Hol »Hepruu 3apsaoB (9), To ectb W =k %

a
9-10° 18
nenno W = e (1-(2+3+4)+2-(3+4)+3-4)-10"° =315 (mxJIx) (12).
Kpumepuu oyenusanus
Ncrionb30BaHUE QOPMYIT (L1)—(4) .ovviieieieiieieieiie e 0,5+0,5+0,5+0,5=2
Haxoxzaenne F, (B BUIE QOPMYITBI (5) MITH UHCITA) .....vveiureeteeanreessresnreessneaseesssesseessssaseesssesssesssnssnsesssnesnns 1
Haxoxnaenne F, (B BUAE QOPMYIIBI (0) HITH HHCIIA). ... .vvevreereeesreesieesnreesieeeneesmee s reesseeaneesneesneesnessneenneesnns 1
VICTIONMB30BAHUE BBIPAIKCHIS (7)-vevverveteriiuiaiesieasiesieseetestestessessesseaseessessessesteasessessesseeseensensessessessessessensenses 1
PEBYIIBTAT (8) 1..evtteeueesietes ettt bbbt bbb e e bt bbbt b Rttt b bbbt ne s 2
Y10 01 (507 (S () SRR 1
BBIPAKEHIE (10) ...utiviiriiieiteiteit sttt bbb bbb b bbbt b e bbb 1
PEBYIIBTAT (L1) 1.ttt bbb bbbt b bt b e bbb bbb bt bt 1

11.5. «I"eoepaghusy. 1) O603HAUUM COJTHEUHYIO TTOCTOSIHHYIO BEJTMUUHOM (. YTOJ MEX-
Iy JIy9OM W HOPMajbi0 K IMOBEPXHOCTH PAaBEH 0L = @ — €
(1) (puc. 11.4), a J =q cosa (2). dnsa Kupoa u s Kok-
TeOems Okr = Qxr — € = 35°10" m ax = @k — € =21°34" (3)
COOTBETCTBEHHO. Torma HauMeHbIas OCBEIIEHHOCTh Oy-
net B Kupose (J;), a Hanbosbmas — B Kokrebene (J,) (4).

n = (c0s21°34' — c0s35°10")/c0s21°34" = 0,121. (5)

2) Ilockonbky panuyc 3eMJIM 3HAUYUTEIHLHO MEHBIIIE
paccrosaus 1o ComHua, 3HadyeHus J, U J; MpakTUYECKH

OJIMHAKOBBI (M PaBHBI COJTHEUHOM MOCTOSIHHO#). 1 = 0 (6).
Kpumepuu oyenusanus

o A1 1% s o () I TP T TP PR 2
L0100 s 7 22 SRRSO 2
Lo} A 15 2 o (X ) TSRO 1
123 50:10 71 (€2 TSP OP RSP RUPRPTPIN 1
Lo} A1 15 2 o () TSR 2

Pe3yIbTaT € O00CHOBAHUEM (5) ...viivveiririeiiieieeiesieesieestesteestesseesteesteeseesteesseaseesseesseesaesseesseaneessaenseaneenseesens 2
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