BCEPOCCHICKA S OJIMMITUAIA IIKOJIBHUKOB
OU3UKA. 2023-2024 yu. r.
MYHUITUTTAJIBHBIN OTATII. 10 KJIACC

MaxkcumanbHblii 6211 3a padoty — 60.

TecToBBIE 3a]aHUA

1. MarneHbkuii KamMeHb OpOCal0T C TOPU30HTAJIHLHONW POBHOM IMOBEPXHOCTHU
C HAYaJIbHOM CKOpPOCThIO Vo MOJ YIJIOM O K TOpU30HTY. Uemy paBeH paauyc
KPUBH3HBI TPAGKTOPUHU KaMHs B HauBbIclIeill Touke? B dopmynax g — yckopeHue
CBOOO/IHOTO MaJCHUSI.
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2. B cucreme, wu300pakEHHOH Ha pHCYHKE, BCE HUTH HEBECOMBI

U HEpacTSHKUMBI, TpEHUE B OJOKaX M COMPOTHBJICHHE BO3yXa OTCYTCTBYET,
a CTOJI, HA KOTOPOM 3aKperuieHbl OJIokH, HemojBwkeH. KoaddummeHnt tpeHus
MEXIy BTOPBIM TPYy30M W TOPHU3OHTAIBLHON MOBEPXHOCTHIO paBeH W = 0,2, Macch
IPY30B paBHBI My =3 Kr, My =6kr u M3 =2,5«kr. IlepBoHayanbHO CHCTEMY
yAEpKUBAIOT B paBHoBecuu. Kyma Oymer aBuratbcs TpeTHHl Tpy3, €cld
OJIHOBPEMEHHO OTITYCTUTh BCE TPY3bl 0€3 HAaYaJIbHON CKOPOCTU?
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1)  BHU3

2)  BBepX

3)  He Oyxaer ABUTATHCS

4) s OTBETA Ha BOIIPOC TPEOYIOTCS JOMOIHUTEIbHBIE JaHHBIE
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Ha cxeme onekTpuyeckod Iemu H300pakKeHbI YETBIPE PE3UCTOpa,

UJICAThHBIA BOJIBTMETP U JBE HJCANbHBIC OaTapeWKH, XapaKTEPUCTUKHA KOTOPHIX
ykazaHbl Ha cxeMe (€ = 2 B). KakoBsl nokazanus BoiabT™MeTpa’?
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HU OJIH U3 BBIILIE EPEUHUCIECHHBIX BAPUAHTOB

Hunuunp paguycoM R JeXUT Ha JIEHTE KOHBeEWMepa, KOTopas JIBUKETCS

CO CKOpPOCTBIO V (CM. pHCYHOK). MajbuuK IMOJOXKKI Ha IMUJIUHAP AOCKY U MOXKET
paBHOMEpHO TiepeMeniaTh e€ 1o Tropu3oHTamu. Jlocka HE MPOCKaIb3bIBACT
0 IWIMHAPY, a IWIMHIP HE MPOCKalIb3bIBAeT IO JIEHTEe KOHBeMepa. M3BecTHO,
YTO B HEKOTOPBIM MOMEHT OCh ITUJIMHPA JIBUKETCS BJICBO.
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Bri6epuTte npaBuiibHOE YTBEPIKICHUE.

1)
2)
3)
4)

B 3TOT MOMEHT TOCKa IBHIKETCS BJIEBO.

B 3TOT MOMEHT AOCKa NBUKETCSI BIPABO.

B 3TOT MOMEHT AOCKAa MOKET JBUTAThCS KaK BIPABO, TAK U BIIEBO.
Jlocka B 3TOT MOMEHT JOJKHA 0053aTEIIbHO ITOKOUTHCS.
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S5. CBer OoT TOueyHOro MCTO4YHMKAa M, oTpaxkasch OT IUJIOCKOTO 3epKana 3,
dbopmupyeT Ha dKkpaHe D 3aiduK (ocBemEHHYIO 001acTh). Kak OymyT MeHSAThCS
pa3Mepbl OCBEHIEHHOW 00JIaCTH, €CM HMCTOYHHUK U 3€pKalio OyIyT JBHUraTbCs?
HampaBnenust ux IBU>KEHUM yKa3aHbl HA PUCYHKE.
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1)  Pasmepsl OyayT yMEHBIIATHCA.

2)  Pa3mepsl OyayT yBeIMUUBaTHCA.

3)  Pa3smepsl OyayT ocTaBaThCsi HEBU3MEHHBIMHU.

4)  Jlns OTBETa Ha ATOT BOMPOC TPEOYIOTCS OMOTHUTEIBHBIC IaHHBIC.

SanaHnﬂ C KPaTKuM OTBE€TOM

3agaun 6-8

Ha pucyHke m300pakeHa 4acTh CXEMBbI NMOTYOECKOHEYHOM 3IEKTPUYECKOM LIETH,
coOpaHHOM W3 OAMHAKOBBIX MOBTOPSIOIIMXCA AJIEMEHTOB, KaXKIbI M3 KOTOPBIX
COCTOMT U3 PEe3UCTOpoB. Bce pe3ucTopsl B 3TOW LENU OJAMHAKOBBIC, KAXKIbIN
u3 HUX uMeet conportuieHne R = 10 Owm.

K konTakTam 3T0# 1ienu (n300paxeHsl cieBa) monaiu Hampsbkenne U = 20 B.

6. Kakas wmoumHOoCTh mpu 3TOM Oyner BblAEHAThCA B pe3uctope Ne 17
Jlaiite oTBET B BT ¢ OKpyIJIEHHEM A0 LIEJIOr0 YNCIIA.

1. Kakass momHOCTh OyaeT BbIACHATHCS BO Bcelt menu? [lakite oTrBer B BT
C OKpPYIVIEHHEM JO LIEJIOT0 YUCIIA.

8. Kaxkas moutHocTh OyaeT BbienaThest B pesuctope Ne 2?7 Jlaiite otBeT B BT
C OKpPYIVIEHUEM JO JIECATHIX JOJIEH.
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3apaum 9-10

Pribak, cTOs B JOAKE M 3aKpbIB OAWH TJa3, HAOJIOAAeT 3a pacTyLIUM
Ha Oepery y caMod BOJIbI BEPTUKAJIBHBIM JIEPEBOM U €ro OTpakeHHUEM
B Boae (cMm. puc.). Buaumbiii pbibakoM yriioBod pasmep JiepeBa
(mo Beptukanu) cocraBimsger og = 30°, a BUAMMBIA YIJIOBOM pa3zMep
n300pakeHHs IepeBa paBeH o = 25°. YrinoBoii pazmMep 00beKTa — 3TO Yroi
MEXy JIydamu, MPOBEACHHBIMUA U3 TOUYKH HAOIIOJCHUS K KPalHUM TOYKaM
oObekta. M3BecTHO, YTO  ypOBEHb IJa3  pbl0aka  HAXOJUTCSA
Ha BeIcOTe N = 1,5 M OT MOBEPXHOCTH BOJIBI.

Q. Omnpenenure paccTrosiHue OT pbidaka A0 JiepeBa (MO TOPU3OHTAIIN).
JlaiiTe OTBET B METPAX C OKPYIJICHUEM JI0 JIECATHIX JIOJICH.

10. PaccumraiiTe = BbIcOTY JnepeBa. Jlalite oTBET B  MeTpax
C OKPYTJIEHUEM JI0 AECATHIX JTOJIEH.

3agaun 11-14

Kunernueckass sHepruss W LMIMHIPUYECKOrO Teja Maccoil M, katsierocs 0e3

IMPOCKAJIb3bIBAHUSA 110 HCKOTOpOfI FOpI/ISOHTaJIBHOﬁ IMOBCPXHOCTH TaK, YTO CKOPOCTb
2

m .
ero ocu paBHa V, MOXKeT ObITh paccuuTana ¢ moMoripto Gopmyner: W = 5 @+,

IJIC | — HEKOTOPOE HEM3BECTHOE YHUCIIO, KOTOPOE SIBJSIETCS MTOCTOSHHBIM ISl IAHHOTO
ITMHIPAYECKOTO Tena. [Ipu CKaThIBAaHWM 3TOTO MWJIMHAPHUYECKOTO Tena 0e3
NPOCKAJIb3bIBAHKSI C HAKJIOHHOM TUIOCKOCTH YCKOPSHHE €ro OCH COCTaBHIIO
a=4,9 M/c?. Yron HaKIOHA IJIOCKOCTH K TOPU30HTY paBeH o, = 45°, Macca IWIMHAPa
m=1kr, yckopenme cBobogHoro magenuss ¢ =9,8 m/c?. IlycTs Temo Hauaso
CKaThIBaThCs 0€3 HAYaIbHOM CKOPOCTH.

11. Omnpexpenure CKOPOCTb OCH Tejla B TOT MOMEHT, KOTJla OHa CMECTHUTCS
OT MecTa cTapTa BJOJb HAKJIOHHOM TIUIOCKOCTM Ha paccrosiHue S =1 M.
JlaiiTe OTBET B M/C ¢ OKPYTJIEHUEM JI0 JECATHIX JOJEH.
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12. Kakyr KHHETHYECKYI0 DSHEPrui0 MPUOOpETET TeIo K 3TOMY MOMEHTY?
Jlaiite oTBeT B [’k C OKpYIJIEHUEM JI0 IECITBIX JOJIEH.

13. HaiiguTe Benuuuny J. JlaliTe OTBET C OKPYTIACHUEM JI0 JECATHIX TOJICH.

14.  Omnpenenure MUHUMAJIbHBIA KOIPOUIMEHT TPEHUS MEXKIY MOBEPXHOCTHIO
IWJIMHAPA U HAKJIOHHOM IUIOCKOCTBIO, MPU KOTOPOM LMJIMHAP OyAET HBUTaThCs
0e3 MpocKab3bIBaHUS C 33JlaHHBIM B YCJIOBUU 3a/1aud yCKOpeHueM. Jlaiite oTBeT
C OKPYTJICHUEM JI0 COTBIX JOJICH.

3agaum 15-17

Ha kondopky mnoctaBuiam uvaiHukK. HM3BecTHO, uTO KOH(pOpKa MHOTPEONSIET U3
Ooatona ( =220 MII CKIDKEHHOro Ta3a B dYac. IIIOTHOCTh CXKMIKEHHOIO Trasa
B Oamtone p =0,51r/cm®. YyaensHas Terora cropanms rasa A = 48 MJ[x/kr.
bynem cuuTaTh, 4YTO HEMOCPENCTBEHHO 4YaWHUKY OT KOH(MOPKH mepenaércs
0 =80 % TeruoTel cropanus raza. YalHUK 3akumel, Npu 3TOM U3 €ro HOCHUKa
BBIXOJHUT CTPys mapa co ckopocthio V = 3 m/c. [lnomanp monepeyHoro ceveHus
HOcUKa 4YaliHuka S =2 cM% IIIOTHOCTH BOASHOrO Iapa IPU aTMOC(HEPHOM
nasnennn u temneparype 100 °C pasra p; = 0,6 xr/m>. TemnoéMKOCTb CaMoro
YJaitHuKa MIPEHEOPEIKUMO Masa. VY nenbHas TEMI0EMKOCTh BOJIbI
C = 4,2 xIx/(xr-°C), yneapHas Teriora napoodpasoanus Boabl L = 2,3 MJIx/kr.

15. Kakyro MOIIHOCTh YaHUK MOJydaeT OT cropaHus rasa? Jlaiite orseT B kBT
C OKPYTJIEHUEM JI0 AECATHIX JOJIEH.

16. Kakasg dYacTh 5TOH MOIIMHOCTH 3aTpadyMBacTCS Ha MapooOpa3oBaHue?
JlaliTe OTBET B IPOLEHTAX C OKPYTIICHUEM 10 LIEJIOr0 YKCIIa.

17. B MomeHT, Koria Macca BOAbI B YallHUKE Obljla paBHA M = 2 KT, Iojavy rasa
BBIKJTIOUMJTH, & HOCUK YallHUKa Ccpa3y e TUIOTHO 3aKphUIM KpbIieukoil. OueHure
BpeMs, 3a KOTOpOoe 4YalHUK C Bojoi ocThiHEeT Ha AT =5 °C, cuuTas MOIIHOCTH
TEIUIOBBIX MOTEPHh B OKPYXAIIIYIO CPEAYy HEM3MEHHOM. JlaliTe OTBET B CEKYHIAX
C OKpPYTJICHHEM JI0 [IEJIOT0 YHCIIa.
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3agauu 18-20

JlBa rpy3a mMaccamu M u 2M u miatrgopma Maccoil 3M BHUCAT HEMOJBHKHO
Ha HEBECOMBIX M HEPACTSIKUMBIX HUTSX, IIEPEKMHYTBHIX Y€pe3 JIBa HEMOABHKHBIX
JE€rkux 610ka (cM. pucyHOK). OnHa U3 HUTEN NpUKpeIUIeHa K 1atgopme KECTKO,
a Jpyras 3axara MEXAy JByMS OJMHAKOBBIMH BajlaMM, OCH KOTOPBIX
napajuielIbHbl 0CsM OJIOKOB, a auametpbl paBHbl d = 3 cM. Banbl omqHOBpeMeHHO
HAYMHAIOT BPAIATBCA B IPOTHUBOIIOJIOXKHBIE CTOPOHBI C YIJIOBOM CKOPOCTBIO
® = 2 paalc, kak MOKa3aHO Ha pHCyHKe. [Ipy ATOM HHUTH HE TPOCKAIH3BIBACT
OTHOCHUTENFHO MOBEPXHOCTEH BasioB. CBOOOIHBIC YYaCTKH HHUTEW BEPTHUKAJIBHBI,
COIPOTHUBIICHUS BO3/yXa U TPEHUS B OCSIX OJIOKOB HET, Iatdopma U Irpy3bl MOTYT
JBUTATBHCS TOJIBKO B INIOCKOCTH PUCYHKA.

3m @

18. B kxakoMm HampaBJCHWM HAYHET NBIKCHHE TPy3 MAacCOl M Mocje Hayana
BpalleHus BajgoB? BeiOepuTe npaBUIIbHBINA OTBET.

— BBEpX
— BHU3
— OCTaHETCsl HEMOABUKHBIM

19. C kaxoil ckopocThlo Oyner aBurarbcs miuatdopma? [lalite orBeTr B cM/c
C OKpYTJICHHEM JI0 AECATHIX J10JIeH.

20. C kakoil CKOpOCTbIO OYJET ABUTAThCA Ipy3 Maccoil 2m? Jlaiite oTBET B cMm/C
C OKpPYTJICHHEM JI0 JECATHIX JI0JIEH.

MaxkcumanbHblii 6211 3a padoty — 60.
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