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Mporpamma paspaboTtaHa Ha ocHoBe PI'OC cpegHero obuiero obpasoBaHus.
COOEPXAHUE NPOIrPAMMbBI
1. Pasgenbl 1 TeMaTU4YeCKMM NNaH

MEXAHUKA

KunemaTtuka. MexaHmyeckoe asmxkeHne. OTHOCUTENBbHOCTb ABMXeHUA. Cuctema
oTcyeta. MaTtepuanbHaga Todka. Tpaektopusa. MyTb 1 nepemelteHne. CKopoCTb. YCKo-
peHue.

PaBHOMEpHOE 1 paBHOYCKOpEHHOE NPAMONMHENnHoe AswkeHne. CesoboaHoe na-
OeHuve Ten. YpaBHeHne NpssMOSIMHENHOIO PaBHOYCKOPEHHOIO ABMXKEHUS.

KpuBonvHenHoe OBWXEHUE TOYKM Ha nNpuMepe ABMXEHUSA NO OKPY>KHOCTWU C Mno-
CTOSAHHOM NO MOAYJTH0 CKOPOCTLHO.

LleHTpocTpemuTensHoe yckopeHue.

OcHoBbl anHamukn. NHepums. MNepBbi 3akoH HbtoToHa. MHepunanbHble cucrte-
Mbl OTCYeTa.

Bsanmopgencteue ten. Macca. imnynec. Btopon 3akoH HbetoToHa. NpuHumn cy-
nepnosunuum cun. MNpuHunn oTHocuTenebHoCcTU Manunes.

Cuvnbl B npupoge. Cuna TaroteHusi. 3akOH BCEMUPHOro TtaroTeHus. Bec tena.
HesecomocTb. [NepBas kocmuyeckas ckopocTb. VckyccTBeHHble cnyTHUKM 3emnu. Cuna
ynpyroctu. 3akoH 'yka. Cuna TpeHus. 3aKOH TPEHUS CKONBXEHUS.

TpeTnn 3akoH HbloToHa.

MomeHT cunbl. Ycnosue paBHOBECUS TEN.

3aKOHbl COXpaHEHUSA B MexaHuKe. 3aKOH CoOXpaHeHnsa nmnynsca PakeTbl.

MexaHunyeckass pabota. MowHocTb. KuHeTnyeckaa aHeprus. [loTeHumanbHas
9Heprusi. 3aKOH COXpaHeHust 3Heprum B MexaHuke. Npoctele MexaHn3ambl. Koadduunm-
€HT MOoSe3Horo 4eNCTBUA MexaHn3ma.

MexaHuka xunagkocten u raso. [asneHne. ATMocdepHoe aasreHune. IsmeHeHne
aTMocdepHOro gasneHnsa ¢ BbICOTOW. 3akoH [lackansa anga »xuakocten m rasos. bapo-
MeTpbl 1 MaHoMeTpbl. Coobwatowwmecs cocygbl. [puHUKMN yCTPONCTBA rMApaBriMyecKo-
ro npecca.

Apxnmenosa cuna gng XXUAKOCTEN U rasoB. YCMOBUSA NriaBaHUs Ten Ha NoBepx-
HOCTM XXNOKOCTW.

N3mepeHne pacCTosHWA, NPOMEXYTKOB BPEMEHU, Cuibl, 06bema, Maccbl, aTMO-
chepHoro gasneHus.

MOJIEKYTNTAPHAA ®U3SNKA. TEPMOOMNHAMUKA

OcHoOBbI MONeEKyNApHO-KMHeTU4eckon Teopmmn. OnbiTHoe 060CHOBaHME OCHOBHbIX
NOSIOXKEHUN MONEKYNAPHO-KMHETUYeCKon Teopun. bpoyHoBckoe aswxeHune. Ouddysms.
Macca v pa3smep monekyn. lamepeHune ckopocTtu moriekyn. OnblT LUTepHa. KonndecTtso
BewectBa. Monb. lNocTtosiHHaa Asoragpo. Bsaumopgencteue monekyn. Mogenu rasa,
XNOKoCTU 1 TBEpJoro Tena.

OcHoBbl TepMoanHamMukn. TennoBoe paBHoBecue. Tennonepenaya. TemnepaTty-
pa n ee namepeHune. AbconoTHaa TemnepaTypHas Wwkana. BHyTpeHHasa aHeprusa. Konu-
4YecTBO TennoThbl. TennoeMKocTb BewecTBa. PaboTta B TepmoanHamuke. NepBbin 3aKOH
TepMoanHamMukn. 130TepMmyeckuin, N3oXopHbIn 1 n3obapHein npoueccbl. AanabaTHbin
npouecc.

HeobpaTtmocTb TennoBbIX NpoueccoB. BTOpon 3akoH TepMOgUHAMMUKU U €ero
cTaTUcTMyeckoe uctonkoBaHue. lNMpeobpasoBaHMe aHeprun B TENMOBbIX ABUraTensx.
KM tennosoro asuratens. NpobnemMbl aHEPreTukn n oxpaHa oKpyXxatoLlen cpeqbl.

NpeanbHbin ra3. CBs3b Mexay AaBNEeHUEM U CpedHeNn KUHETUYECKOW SHepruemn
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MOneKyn naeanebHoro rasa. CeaAsb TemnepaTypbl CO CpeHen KUHETUYECKOW SHepruen
yacTtuy rasa.

YpaBHeHue KnanenpoHa-MeHaeneeBa. YHMBepcanbHas ra3oBas NnoCTOAHHas.

>KungkocTtu v TBepable T ena. icnapeHune n koHgeHcauus. HacbliweHHble N HeHa-
CbilleHHble napbl. BnaxHocTb Bo3gyxa. KuneHuwe >xugkocTu. Kpuctannudeckue u
amopdHble Tena. MNpeobpasoBaHne 3HEPrun NPy N3MEHEHUSX arperaTHoro COCTOAHUS
BellecTBa.

N3mepeHne gasneHus rasa, BNaXXHOCTU BO3Ayxa, TeMmnepaTtypbl, NIIOTHOCTM Be-
LecTBa.

OCHOBbI SJIEKTPOOANHAMWKIA

OneKkTpocTtaTuka. dnekTpusauusa Ten. AnekTpuyeckun 3apsg. Baanmogencrtesue
3apsaoB. AneMeHTapHbIA 3reKTpuYecknin 3apsag. 3akoH COXpPaHEHUsT 3TIeKTPUYECKOro
3apsiga. 3akoH KynoHa.

AnekTpuyeckoe nosie. Hanps»KeHHOCTb ANEKTPUYECKOro nons. AnekTpudeckoe
none To4e4yHoro 3apsga. [loTeHUuManbHOCTb ANeKTpocTaTUyYecKkoro nons. PasHocTb no-
TeHumanos. [puHuMn cynepno3nyumn nonen.

MpoBOAHUKN B 3NEKTPUYECKOM nosne. JnekTpuyeckas eMkocTb. KoHaeHcaTop.
EMKoOCTb nniockoro KoHgeHcatopa. [uanekTpuku B anekTpuyeckom none. [uanekrpuye-
CcKasi NPOHNLAEMOCTb. QHEPrs 3NeKTPMYECKOro nons nNiiockoro KoHaeHcaTopa.

[MOCTOAHHBIN 3NEKTPUYECKU TOK. dneKkTpudecknin Tok. Cuna Toka. HanpsikeHue.
Hocutenn cBobogHbIX 3nekTpMYeckux 3apsgoB B MeTannax, Kuakoctax u rasax. Co-
npoTusneHue nposoaHunkoB. 3akoH Oma anga yyacTtka uenwu. NocnegosaTernibHoe U na-
pannenbHoe coeguHeHne npoBoaHMKoB. CmellaHHoe coeauHeHne MNpPOBOAHNKOB.
AnekTpoasmxyulas cuna. 3akoH Oma ana nonHon uenu. BHyTpeHHee conpoTuBrieHne
NCTOYHMKOB ToKa. PaboTta n mowHoCTb Toka. 3akoH [xoyns-fleHua.

MonynposoaHukn. CobCTBEHHAs U NpUMecHas NPOBOAMMOCTb MOMYNPOBOLHM-
KOB, p-N- Nnepexoa.

MarHuTHoe norne, anekTpoMarHUTHas WHOyKuus. B3anmopgencrtsme MarHuToB.
B3anmopencTeme npoBogHMKOB € TOKOM. MarHntHoe none. [lenctene MarHUTHOro nons
Ha anekTpudeckune 3apagbl. MHOykuna marHutHoro nons. Cuna Amnepa. Cuna JlopeH-
ua. MarHMTHbIN NOTOK. QnNekTpoaBuraTensb.

OreKTpoOMarHuTHaa MHAOYKUUSA. 3aKkoH SNneKTpoMarHUTHOW uHaykuuun dapages.
MpaBuno JleHua. BuxpeBoe anekTpuyeckoe none. CamouHaykums. VHAYKTUBHOCTb.
OHEepPrna MarHUTHOro Nons.

M3mepeHune cunbl T OKa, HanNpPsKeHUs, CONPOTMBNEHMS] NPOBOAHMKA.

KOJIEBAHNA 1 BOJIHbI

MexaHunyeckmne konebaHusi U BonHbl. [apMoHuyeckne konebanusa. Amnnutyaa,
nepuog u 4acrtota konebaHun. CBoboaHble konebaHus. MatemaTndecknn MaaTHUK.
Mepuon konebaHnm MmaTemMaTMYECKOro MasiTHUKA.

lMpeBpalleHne 3Heprum Npu rapmMoHnYecknx konebaHusax. BoliHyXOeHHble Kone-
6aHus. Pe3oHaHc. [NoHaTMe 06 aBTOkONebGaHmsX.

MexaHunyeckne BOnHbl. CKOPOCTb pacnpocTpaHeHnsa BoMHbl. OnvHa BomHbI. [1o-
nepeyHble N NPOAOSIbHbIE BOSHbI. YpaBHEHME rAPpMOHMUYECKOW BOJSIHbI.

3BYK.

OnekTpomarHuTHble konebaHma u BonHbl. KonebaTenbHbii kOHTYp. CBOGOAHLIE
aneKkTpoMarHuTHole konebaHus B KOHType. lNpeBpalleHne aHeprum B KonebaTeribHOM
koHType. CobcTBeHHasa yactoTa konebaHui B KOHTYpe. BbIHYyXOeHHble anekTpudeckmne
kKonebaHus. epeMeHHbINn 3anekTpuyYeckun Tok. eHepaTop nepemeHHoro Toka. [enct-
BylOLLee 3HayeHue Curbl TOKa W HanpskeHusl. AKTUBHOE, eMKOCTHOe U UHAOYKTUBHOE
COnpoTMBEHNs. Pe3oHaHC B 3NeKTpU4YecKoun uenu.
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TpaHccopmatop. [Npou3BoacTBo, nepegada M NOTpebrneHne anekTpuyeckomn
3Hepruu.

Noen Teopun Makceenna. OnekTpoMarHuTHble BOSIHbl. CKOPOCTb pacnpocTpa-
HEHUS 3NEeKTPOMarHUTHbIX BOSH. CBOMCTBA 3NEKTPOMAarHUTHbIX BOMH. [MpuHUmMnbl pa-
anocesasn. LLkana anekTpoMarHUMTHbIX BOSTH. PasnuyHble BUAbl 3N1IEKTPOMArHUTHOIO n3-
NyYeHUs N X NPUMEHEHNE.

OMNTUKA

CBeT - anekTpomarHuTHas BonHa. [pamMonuHenHoe pacnpocTpaHeHue, oTpaxe-
HMe n npenomneHne ceeTa. [lokazatenb npenomneHus. NonHoe oTtpaxeHue. [pe-
AENbHbIN Yron NOSIHOro oTpaxkeHus. Xog ny4ven B npuame. NoctpoeHme nsobpaxeHui B
NMOCKOM 3epkarne.

Cobupatowas n paccensatoiast nMH3bl. PopmMyna TOHKOM NNH3bI.

MocTpoeHne unsobpaxeHun B nuH3ax. ®otoannapar. nas. Oukn. OnTuyeckune
npmnbopsbi(niyna, mukpockon, Teneckon). NHTepdepeHumnsa ceseta. KorepeHTHOCTb. [u-
dpakumsa ceeta. [udpakunoHHas pelieTka. lNonapusaumnsa ceeta. [NonepeyHOCTb cBe-
TOBbIX BOMH. [lucnepcus ceeta.

N3mepeHne oKyCHOro pacctosiHusi cobupatolen nuH3bl, nokasatensd npenom-
neHns BelLeCcTBa, ANNHbI BOMHbI CBETA.

OCHOBbI CMELUMANBHON TEOPUMN OTHOCUTEJIbHOCTU
MHBapuaHTHOCTb ckopocTu cBeTa. [lpuHUMN OTHOCUTENBLHOCTM JWHLWITENHA.
[MpocTpaHCTBO M BpeMsa B crneuuaribHOM Teopum OTHOCUTENbHOCTU. CBSA3b MaccChbl U
SHEPrun. SHeprusi NoKos YacTuubl.

KBAHTOBAA ®UN3NKA

Tennosoe nany4yerue. [vnotesa M.[MnaHka o kBaHTax. [NlocTtosiHHas NnaHka. do-
ToadhpekT. OnbiThl CTONeToBa. YpaBHeHMe AuHWTENHA ana doTtoaddekta. POTOHbI.
OHeprns n UMnynsc POTOHOB.

N'Mnotesa Jlyn ge bpowunsa. Audpakumna anektpoHoB. KopnyckynspHO-BOSTHOBOW
ayanunsm.

dusunka atoma. NnaHeTapHasa mogenb atoma. bopoBckas mogens atoma BOAO-
poga. NMoctynatel bopa. JluHenyaTble cnekTpsbl. JllomMHecueHums. Jlasepsbl.

dunsunka atomHoro sigpa. PagnoaktmBHocTb. Anba-pacnag, 6eta-pacnag, ram-
Ma-nsnydeHne. Metoapl HabnoaeHMs 1 perncTpaumm Yyactuy B aepHon dunsnke (raso-
paspsaHbIA CHETUMK, kKamepa BunbcoHa, ny3bipbkoBas kamepa).

OnbIT Pe3epdopaa no paccesHuio a - YacTul,.

3akoH pagmoakTuBHOro pacnaga. HyknoHHas mogens agpa. 3apsg agpa. Mac-
COBOE 4uCro sapa. QHeprna cBaAsn vactuy B aape. HeneHne agep. CuHTes sgep.
ApepHble peakumn. CoxpaHeHue 3apsga M MaccoBOro Yucra nNpu SaepHbIX peakumnsx.
BbligeneHnune aHepruun npu geneHun n cnuHtese agep. Micnonb3oBaHne aaepHoOn SHeprum.
[losumeTpus.

OremMeHTapHble YacTuubl. dyHOaMeHTanbHble B3aMMOOeNCTBUA.

2. OCHOBHbIe YMEHMUSA U HaBbIKU

OK3aMeHyeMbl OSDKEH 3HATb/MOHMMaTb:

— CMbICN MOHATUN: dm3nyeckoe siBreHne, usmyeckas BenuymHa, Mogesb, -
notesa, NPUHLMM, NOCTynaT, Teopusi, NPOCTPAHCTBO, BpPEMS, MHepuuanbHasi cuctema
oTcyeTa, MaTepuanbHasi Touka, BeWeCcTBO, B3aUMOLENCTBME, naeanbHbI ras, peso-
HaHC, 9NEeKTPOMarHUTHble KonebaHusi, 3NMEeKTPOMarHUTHOE Mofie, 3feKTpoMarHMTHas



BOJSIHAQ, aTOM, KBaHT, 0OTOH, aTOMHOE a4p0, AedEKT MacCCbl, IHEPTUS CBA3U, pagnoak-
TUBHOCTb, MOHU3UPYIOLLIEE N3NyYeHne, NNaHeTa, 3Be3aa, ranaktuka, BceneHHas;

— CMbICN (PM3NYECKNX BENUYMH: NepeMeLLeHne, CKOpOoCTb, YCKOpeHue, mMacca,
cvna, gasneHue, nMmnynbc, paboTta, MOLHOCTb, MEXaHNYecKas HepPrusi, MOMEHT CUSbI,
nepuon, Yactota, amnnutyga konebaHun, grnnHa BOSHbI, BHYTPEHHAS SHEpPrus, cpea-
HSAS1 KNHETMYEeCKasn 3Heprns YacTuy, BelwecTtsa, abcontoTHaa Temnepartypa, Kofim4ecTBo
TEnnoTbl, yaenbHasa TenNoOeMKOCTb, yaenbHasa TennoTa napoobpasoBaHug, yaenbHas
TennoTa nnaerieHus, yaerbHasa TennoTa CropaHus, arnemMeHTapHbIN SNeKTpUYeckun 3a-
pag, HaNPsSPKEHHOCTb ANEKTPUYECKOro Noss, pa3HOCTb NOTEHLUMANOB, 3NEKTPOEMKOCTb,
9HEepPrna 9neKkTPUYecKoro Mosfs, cuna 3eKTPUYEeCKOro TOKa, 3neKkTpuyeckoe Ha-
NpsHKeHne, ANEeKTpUYeckoe COMNpoOTUBIIEHME, ANEKTPOABMXKYLLAA cuna, MarHUTHbLIA MOo-
TOK, WHOYKUMA MArHUTHOro nossi, UHOYKTUBHOCTb, 3HEPrus MarHUTHOro nons, nokasa-
Tenb NPeNnoMmeHuns, onTu4Yeckas cuna fMH3bl;

— CMbICN (PM3NYECKNX 3aKOHOB, MPUHLUMMNOB M NocTynaTtoB (popmynuposka, rpa-
HULUbI NPUMEHUMOCTHN): 3aKOHbI ANHAMUKU HbIOTOHA, MPUHLUMNLI Cyneprno3nuumn U OTHO-
CUTEenNbHOCTN, 3aKOH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMUPHOIO THAro-
TEHUSA, 3aKOHbl COXPAHEHUA 3HEepruu, UMMynbca u 3MeKTPUYEeCcKoro 3apsiga, OCHOBHOE
ypaBHEHNE KMHETMYECKOW TeopuMn ras3oB, YpaBHEHME COCTOSIHUA MAaearbHOro rasa, 3a-
KOHbl TepMoAuHaMuKK, 3akoH KynoHa, 3akoH Oma ana nonHow uenu, 3akoH [xoyns-
JleHua, 3aKOH 3NEeKTPOMarHUTHOM MHAOYKLMU, 3aKOHbI OTPaXXEHUS N NPEerioOMIIEHNsS CBe-
Ta, NoCTynaThbl cneynanbHOM TEOPUN OTHOCUTENBHOCTW, 3aKOH CBA3WM MaccChbl N SHeprum,
3aKkoHbl poToaddekTa, noctynatbl bopa, 3akoH pagnoakTUBHOroO pacnaga;

— BKJlag POCCUMCKUX U 3apybexxHbIX y4eHbIX, OKasaBLUMX Hanbonbllee BUSHUE
Ha pa3BuUTUE PU3NKN;

YMeTb:

— ONUCbIBaTb N OOBACHATL pesynbTaTbl HAGMIOAEHMIA U 3KCNEPUMEHTOB: He3a-
BUCUMMOCTb YCKOpeHusi cBo6O4HOro nageHusi OT MacChbl Nagarolero Tena; HarpeBaHue
rasa npu ero 66ICTPOM CXKaTUM U OXNaxaeHue nNpu 6bICTPOM pPaCLUMPEHNN; MOBLILLEHNE
AaBrieHnst rasa npu ero HarpeBaHWW B 3aKpbITOM cocyae; GpPOyHOBCKOE [OBUXEHWE;
ANeKTpu3aunsa Ten Npu nx KOHTakTe; B3auMoaencTeme NpoOBOAHMKOB C TOKOM; OENCTBME
MarHMTHOrO Nonsi Ha NPOBOAHWK C TOKOM; 3aBUCUMOCTb COMPOTUBIEHNSA MOMYynNpoOBOA-
HWKOB OT TeMrnepaTypbl U OCBELLEHNSA; 3NeKTPOMarHUTHas NHOYKUMS; pacnpocTpaHeHne
3NEeKTPOMAarHUTHbIX BOJSTH; AUCNEpCUd, MHTepdepeHums U andpakumna ceeTa; manyde-
HWE W NOrMoLLEHNEe cBeTa aTOMaMu, NIMHenYaTble CAeKTpbl; POTOI(PdEKT; paanoakTme-
HOCTb;

— MPMBOAUTb MPUMEPbLI ONbITOB, UIMOCTPUPYIOLWKNX, YTO: HABNIAEHNA N 3KCne-
PUMEHT Cry>XaT OCHOBOW ONS BbIABWXEHUS TMNOTE3 M MOCTPOEHUS Hay4YHbIX TEOPUW;
9KCNEPUMEHT MO3BOSISIET NPOBEPUTb UCTUHHOCTb TEOPETUYECKUX BbIBOAOB; huande-
CcKasi Teopusa AaeT BO3MOXHOCTb OOBbACHATL ABMEHUS NPUPOAbl U HayYHble haKTbl; u-
3myeckasi Teopusi NO3BONSET NpenCcKasbiBaTh eLle HEN3BECTHbIE ABNEHUSA U NX OCOBEH-
HOCTW; NpPU OBGBACHEHUN NPUPOAHBIX ABMAEHUA WUCNOMb3YITCA (PU3NYECKNE MOLENW;
OAMH N TOT Xe NPUPOAHbIA 0BBLEKT UK ABMIEHME MOXHO MCCreaoBaTb HA OCHOBE UC-
Nofib30BaHUSA pPasHbIX MoAerien; 3akoHbl (PU3MKM N PuUsnyeckme Teopum UMEKT CBOU
onpeaeneHHble rpaHnLbl MPUMEHUMOCTMU;

— onucbiBaTtb (byHOAMEHTasbHbIE ONbIThbl, OKa3aBLUME CYLLECTBEHHOE BIUSHME
Ha pa3BuUTUE (PU3NKN;

— MPUMEHATb NONYYEHHbIE 3HaHUS ANS peLlleHns u3nyeckmx sagav;

— onpeaenaTb: Xxapaktep du3nMyeckoro npouecca no rpadvky, tTabnuue, dop-
Myne; NPoAyKTbl SAEPHbIX peakuMi Ha OCHOBE 3aKOHOB COXPaHEHUs1 3NeKTpu4eckoro
3apsiga M MaccoBOro YUcna;

— M3MepsATb: CKOPOCTb, YCKOpeHMe CBOOOAHOro nageHusa; maccy Tena, nnoT-
HOCTb BellecTBa, cuny, paboTy, MOLWHOCTb, SHEPIUIO, KOIPPULNEHT TPEHUS CKOMbXE-
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HWSA, BMaXHOCTb BO3A4yxa, yOernbHYH TennoeMKOCTb BellecTBa, YAENbHYK TensnoTy
nnasneHus nbaa, anekrpuyeckoe conpoTtusnenne, 30C n BHyTpeHHee CONpoTUBNEHNE
MCTOYHMKA TOKa, NoKasaTerb NperioMreHnsa BeLlecTsa, ONTUYECKYO CUMY NUH3bI, ANTUHY
CBETOBOW BOJSIHbI; NPeacTaBnATb pe3ynbTaTbl UIBMEPEHUN C YH4ETOM UX NOTPELUHOCTEN;

— NPUBOANTb NPUMEPbLI NMPAKTUYECKOro NPUMEHEeHUs PU3nYecKnx 3HaHUN: 3ako-
HOB MEXaHWKW, TEPMOAVNHAMMUKM N NEKTPOONHAMMUKNA B SHEPreTUKe; pasfnyHbIX BUOOB
3NEKTPOMArHUTHbIX U3NyYEeHUN ANa pas3BuUTUS Pagno- U TeNEKOMMYHUKaLMIA; KBaHTOBOM
J13MKM B CO30aHUN SOEPHON SHEPreTUKN, NTa3epoB;

— BOCMPUHUMATbL U HA OCHOBE MOJSTYYEHHbIX 3HAHUWN CaMOCTOATENbHO OLleHUBaTb
MHopMauuio, cogepalyrocs B coobieHnax CMW, Hay4yHO-NoNynsipHbIX CTaTbsX; UC-
Nnonb3oBaTb HOBblIE MHPOPMALMOHHbIE TEXHOMOIMN AN Noucka, o6paboTkn n npeab-
ABNeHnst nHopmaumm No pusnke B KOMMNbIOTEPHbIX Basax AaHHbIX U ceTsax (cetn Uh-
TEepHeT);

— ucnonb3oBaTb NpUOBPETEHHbIE 3HAHWUS U YMEHUSI B MPaKTU4ECKOW AesTenb-
HOCTM N NOBCEOHEBHOM XU3HU ONS:

e obecneveHns 6Ge30NacHOCTU XU3HEOEATENbHOCTU B MPOLIECCE UCMOSb30Ba-
HUSI TPAHCMOPTHbIX CPEACTB, ObITOBLIX 3MeKTponpnbopoB, cpeacTB paamo- N TeNEKOM-
MYHUKaLMNOHHOWN CBSA3MW;

e aHanusa N OUEHKM BINUSHUSA Ha OpraHM3M 4YerioBeka n gpyrve opraHu3ambl 3a-
rPA3HEHNSA OKPYXKatoLLEN cpeabl.

Mpumep KOHTPONbLHO-U3MEePUTENLHOrO MaTepuana
(cobecenoBaHue)

1. lepBoe Hayano TepmoanHamMuku. NpuMeHeHne NepBOro Havyana TepMoanHamMum-
KW K nsonpoueccam.
2. 3apava.

ConpoTtuBneHne ogHoro pesnctopa B 4 pasa 6onblue, 4eM CONpOTMBIEHNE OpY-
roro. B nepBbi pa3 3T pPe3nUCTOpPblI COEOMHAT napannensHo, a BO BTOPOM
pa3 — nocregoBatefibHO. YemMy paBHO OTHOLUEHME COMPOTUMBAEHWA Lenen B
NnepBOM M BO BTOPOM criyvasix?

KpuTepun oueHKu oTBeTOB aGUTYpUEeHTOB Ha cobecefoBaHUMU

75 - 100 6annos., B TOM criy4yae, ecnv abUTypUEHT:

e OOHapyxuBaeT MOMHOE MOHMMaHWe (U3NYECKON CYLLHOCTU paccMmaTpuBae-
MbIX ABfIEHUAN N 3aKOHOMEPHOCTEWN, 3HAHNE 3aKOHOB N TEOPUN, yMeeT NoATBEPAUTb UX
KOHKPETHbIMW NpuMepamMu, MPUMEHUTb B HOBOW CUTyaLMX U MPU BbINOMIHEHUN NPaKTU-
YyecKkMx 3agaHun.

e [aeT TOYHOE onpeferieHne U UCTONKOBAHWE OCHOBHbLIX MOHATWUIA, 3aKOHOB,
TEOpUn, a Takke npasunbHoe onpefeneHne uUanyecknx BENUYMH, UX eOUHUL, U Chno-
cob0B M3MepeHus.

e TEXHWYECKM FPaMOTHO BbIMOMHAET PU3NYECKME ONbITbl, YEPTEXKN, CXEMbI U
rpadounkmn, conyTCcTByrOLLME OTBETY, NPABUNIbHO 3anncbiBaeT opMysibl, NOSb3YsCb Npu-
HATOW CUCTEMOW YCIOBHbIX 0603HAYEHN.

e Mpu OTBETE HE MNOBTOPSAET OOCMOBHO TeKCT yvyebHuka, a ymeeT otobpatb
rmaBHoe, OOGHapyXuBaeT CaMOCTOATENbHOCTb W apPryMEHTUPOBAHHOCTb CYXKOAEHWUNA,
yMeeT YyCTaHOBUTb CBA3b MeXAy U3dy4yaeMbliM U paHee U3y4yeHHbIM MaTtepuariom o Kyp-



cy n3unKkn, a Takke ¢ MaTtepmanoMm, YCBOEHHbIM NPWU U3YYEHUN OPYrMX CMEXHbIX npea-
MEeTOB.

e yMeeT fenaTb aHanua, obobLlieHns n cobCTBEHHblE BbIBOAbI MO 3a4aHHOMY
BOMpOCY.

60 - 74 6anna B TOM Cnyyae, ecnv OTBET YyAOBMETBOPHAET Ha3BaHHbIM Bbille
TpeboBaHUAM, HO aBUTYPUEHT:

[onyckaeT ogHy Herpyoyto owmnbky nnu He 6onee ABYX HEAOYETOB N MOXET UX
MCNPaBUT CaMOCTOATENbHO, UNW NPy HEGONBLLOW NOMOLLM NpenoaaBaTens.

41 - 59 6annoB B TOM Cfny4yae, ecrnv abuUTypUeHT NpaBuibHO NOHUMAaET pusnde-
CKYIO CYLLHOCTb paccMaTpmBaeMbIX SIBIIEHUIN U 3aKOHOMEPHOCTEN, HO Npu OTBETE:

e OOHapyxuBaeT oTAenbHble Npobernbl B YCBOEHUU CYLLECTBEHHbIX BOMPOCOB
Kypca (pu3vku, He npendaTtcTBylolMe AanbHenweMy YCBOEHUIO NporpamMHOro marte-
prnana.

e /CNbITbIBAET 3aTPyAHEHUSA B NPUMEHEHUN 3HAHUIN, HEOOBXOAUMBIX ANA pelue-
HUS 3agady pasnu4yHbIX TUMNOB, NPU OOBACHEHUN KOHKPETHLIX (PU3NYECKUX SBFIEHUN Ha
OCHOBE TEOPUN 1 3aKOHOB, UMW B MOATBEPXKAEHUMN KOHKPETHbBIX MPUMEPOB NPaKkTU4ECKO-
ro MPUMEHEHUS TEOPUN.

e OTBEYaeT HENOSIHO Ha BOMPOCHI, UMM BOCMPOU3BOAMT COOEepXXaHue TekcTa
y4yebHUKa, HO HeJoCTaTOYMHO MOHWMAaeT OTAEerbHble MOMOXEHUA, UMEeLne BaKHOoe
3Ha4eHue.

e OOHapyxuBaeT HeQOCTAaTOYHOE MOHMMAaHWE OTAENbHbIX MOMOXEHUN NMPU BOC-
npov3BefeHnn TeKCTa y4ebHuka, M oTBeYaeT HEMOHO Ha BOMNPOChHI Npenogasartens,
aonyckasa ogHy-age rpybble owmodku.

40 v meHee 6annoB B TOM crly4ae, ecnn abuUTypueHT:

e He 3HaeT N He NOHUMAaEeT 3HAYUTESTbHYIO NN OCHOBHYIO YacTb MPOrpaMMHOro
MaTepuana B npegenax nocTaBfeHHbIX BOMPOCOB.

e nmeeT crnabo chopMUPOBAHHbIE U HEMOSHbIE 3HAHMSA N HE YMEET MPUMEHSTb
NX K PELLEHNIO KOHKPETHbIX BOMPOCOB M 3a4ay No obpasuy v K NPOBEAEHMIO OMbITOB.

e Npu oTBeTe (Ha OAWH BOMpPOC) Aonyckaet 6onee AByx rpybbix OWIMBOK, KOTO-
pble HEe MOXeT UCNPaBUTb Jaxke Npu NomoLUm npenogasaTens.



1.

NMpumep KOHTPONbLHO-U3MEpUTENIbLHOro MaTepuana
(nucbMeHHbIU 3K3aMeH)

Yacmb 1

Ha pucyHke npefgcraBneH rpaduk 3aBUCMMOCTU MOLYNsS CKOPOCTUM Tena Vv oT
BpemeHu t. Hangute nyTb, NnporaeHHbIN TefioM 3a Bpemsi ot 0 oo 12 c.

wMic |
15 /
10
/i
5 14
j N
2 4 6 8§ 10 12 t¢

OTBeT 3anuwmnTe B MeTpax.

Kybuk maccon 1 Kr nOKOUTCA Ha rnagkoM ropu3oHTasnb-
HOM CTOSie, CXXaTbli C 6OKOB NpyXMHaMn (CM. PUCYHOK).
JleBass npyxuHa xécTtkocTbto k; = 400 H/m cxaTa Ha
4 cm. C kakomn cunomn npaeas NpyxnuHa gencreyeT Ha Kyouk? OteeT gante B H.

Teno gBuxeTcsa B MHepUManbHON cucTeme OTCHETa No NPSIMOW B OAHOM Harnpas-
neHuu. MNpn aToM paBHOAENCTBYIOLLAA BCEX CUIT, AENCTBYIOLLUMX HA Teno, NocTo-
SiHHa 1 paBHa no moaynto 8 H. KakoB Moaynb M3MeHeHus umnyrbca Tena 3a
4 c¢? OTBeT 3anuLunTe B Kr-m/c.

BoooHenpoHnyaemas kopobka maccon 0,2 Kr npuBsi3aHa HUTKOW KO
AHY cocyaa ¢ Bogon (CM. pucyHok). Ha kopobky aenctByeT cuna
Apxumegna, pasHas 10 H. Onpegenute cuny HaTsXXEHUA HUTWU.
OTBeT pante B H.

. HeGonbLwon rpys, NOKOALWMUNCA Ha rMagkoM ropuM3OHTaNbHOM CTONe, COeAMHEH

NPYXWHOW CO CTEHKOW. [py3 HEMHOro cmewiarT OT MOJSIOXKEHUS paBHOBECUS
BOOJSTb OCU MPYXXUHbI U OTNYCKalT U3 COCTOAHUA NMOKOSA, NOCNe Yero OH HadYnHaeT
Konebartbcs, ABUrasicCb BAOSb OCU MPYXXUHbI, NapannensHO KOTOPOKW HanpaBneHa
ocb Ox. B Ttabnuue npuBeneHbl 3HAaYEeHUSI KOOPAWHATLI rpy3a X B pasnuyHble
MOMEeHTbI BpeMeHu t. Boibepute BCce BepHble yTBEPXKAEHUSA O pe3ynbTaTax 3Toro
onbiTa Ha OCHOBaHMM [OaHHbIX, codepxawmxcs B Tabnuue. AbBcontoTHas no-
rPELHOCTb U3MepeHus koopanHatbl pasHa 0,1 cm, Bpemenun — 0,05 c.

t,c 0,0 0,25 0,50 0,75 1,00 1,25 1,5

X, CM 3,0 2,1 0,0 -2,1 -3,0 -2,1 0,0

1) B momeHT BpemeHun 1,50 ¢ ycKopeHue rpysa MakcMmarbHo.

2) B momeHT BpemeHu 0,50 ¢ KnHeTu4eckasa aHeprus rpysa MakcumarbHa.

3) Moaynb cunbl, C KOTOPOKW MNPYXWHa OENCTBYET Ha rpy3, B MOMEHT BPEMEHMU
1,00 ¢ meHbLUE, YeM B MOMeHT BpemeHn 0,25 c.

4) MNepwnopa konebaHu rpy3a paseH 1 c.

5) YacTtota konebaHui rpysa pasHa 0,5 'l

Mocne yaoapa B MOMeHT t = 0 wanba HayMHaeT CKONb3nUTb BBEPX NO rMNagkon Ha-
KNOHHOM MMOCKOCTN C Ha4anbHOW CKOPOCTBIO Vo, KaK MOKa3aHO Ha PUCYHKe, U B
MOMEeHT t=ty Bo3BpaLlaeTca B ucxogHoe nonoxexue. N'pacdmkmn A n b otobpaxa-
10T N3MEHEHWEe C TedeHneM BpeMeHU PU3NYECKMX BESTUYUH, XapaKTepu3syroLmnx
OBWXeHue Lwanbbl.




0 x

YcTaHOBUTE COOTBETCTBME MexXay rpaduvkamMn n pusMyeckumn BeSIMYMHaMU,
N3MEHEHNEe KOTOPbIX CO BPEMEHEM 3TU rpadmkm MOryT oTobpaxkaTb. 3anuwmTe u

MrPAGUK OPUNINYECKME BEITUYNHDI

1) KMHeTnYeckas aHeprnsa E
2) NpoeKLmMsa YCKOPEeHUs ay
3) koopauHaTa x

4) NnpoeKLmMst CKOPOCTU Vy

7. B cocyne coaepXxuTcsa paspexXeHHbld aproH, abcontoTHas TemnepaTypa KOTopo-
ro pasHa 150 K. KoHueHTpauuio aproHa ymeHblwnnvM B 2 pasa, npu 3TOM ero
AasneHuve ysenunuunock B 3 pasa. Onpegenute abcontoTHyO TemnepaTtypy rasa
B KOHEYHOM paBHOBECHOM cocTosiHMK. OTBeT 3anuwunTe B K.

8. OgHoaTOMHbIN wnaeanbHbI a3 B KONMMYecTBe 2 MOSb coBepliaeT paboTty
166 [k, TemnepaTypa rasa npu atom ysenunymnacb Ha 10 K. Kakoe konuyectso
TennoTbl 661110 coobueHo rasy? OTeeT 3anuwunte B K 1 OKpYrnmTe 40 LenbIX.

9. Ha pucyHke npeactaBrieHbl rpauky 3aBUCMMOCTHU A

TemnepaTypbl t ABYX Ten OOMHAKOBOW MacChbl OT 2
COOBLWEHHOrO MM KonuuecTtBa  TennoTel Q. T =
MepBoHauyanbHO Tena HaxoAunucb B  TBEPOOM v / 1
arperaTHOM COCTOSHUM. 4 (m

Mcnonb3yss pgaHHble rpadukoB, Bblbepute u3 |
npeanoXeHHOro nepeyHs Bce BEpPHble YTBEPXOEHUS. [ -
3anuwmTe undpbl, NoA KOTOPLIMU OHW YKa3aHbI. 0 Q@

1) Oba Tena wuMelT OAWHAKOBYK YAernbHYK TEMMOEMKOCTb B  XKWOKOM
arperatHOM COCTOSIHUM.

2) TemnepaTypa nnasrfieHUsi NepPBOro Tena B 2 pasa HWxe, YeM TemrepaTtypa
nnasfieHnsi BTOPOro tena.

3) YoenbHasa Tennota nnaeneHus nepsoro Tena B 1,5 pasa Gonble ygensHon
TennoTbl NNaBfeHnst BTOPOro Tena.

4) YpaenbHasa TeNNOEMKOCTbL BTOPOro Tena B TBEPAOM arperaTHOM COCTOSIHUU B 3
pa3a MeHbLLEe, YeM NepPBOro.

5) Bropoe Teno, Haxopsduleecs B TBEPLAOM arperatHOM COCTOSHWUKW, Npu
oxnaxaeHun Ha 10 °C oTgact B okpyxawLwyo cpeny 6onbliee KonnMyectso
TennoTbl, 4YeM MNepBOe Terno, Haxogsduleecsd B TBEPAOM arperaTHOM
COCTOSIHMM, MPU TAKOM XE OXJTaXOEeHUM.




10.0guH Monb OOQHOATOMHOIO MAaeanbHOro rasa yyacTByeT B

11.

npouecce 1-2-3, rpamk KOTOPOro n3obpaxxeH Ha pUCyHKe B
KoopaunHaTtax p-V, rage p — gasnexue rasa, V — obbém rasa.
Kak nameHsatoTcs abcontoTHaa TemnepaTypa rasa T B xoae 1 2
npouecca 1-2 M nNMOTHOCTb rasa P B Xode mnpoLuecca
2-37 Macca rasa ocTaéTcsi NOCTOSAHHOWN. 0 v

[nsa kaxxaon BenMyuHbl onpeaenuTte COOTBETCTBYIOLWMI XapaKkTep U3MEHEHUS:
1) yBenunumnacb 2) yMeHbLUMnach 3) He nameHunacb

3anvwunte B Tabnuuy BbibpaHHbIe LUMMPLI NS KKA0W (PU3MYECKON BENUYMHDI.
Lindpbl B 0TBETE MOrYyT NOBTOPATLCS.

AbcontoTHaa TemnepaTtypa rasa B xoae [MnoTHOCTL rasa B xoae
npouecca 1-2 npouecca 2-3

Ha doTorpacdumn npeacrasneHa anektpuyeckas uenb. NokasaHus BONbTMETPa
AaHbl B BONbTax, aMmrnepmMmeTpa — B aMmnepax.

%

-t gT ﬂwm P

20m 3 0™
- 0-6 Om

Uemy paBHO COMpPOTUBNEHNE HEU3BECTHOrO pe3uctopa? BonbTmeTp u amnep-
MeTp cuntaTb ngeanoHbiMu. OTBET AanTe B Omax.

12.Ha npoBogHuk anvHon 20 cM, pacnonoXeHHbIn NepneHanKynsipHO MarHUTHOMY

13.Tpwn nepeBoge kntova K 13 nonoxeHna 1 B nonoxeHue 2 nepuos

nonto ¢ nHaykumen 5 mTn, gencreyet cuna 0,4 mH. KakoBa cvna Toka B NpoBoa-
Huke? OTBET 3anunTe B amnepax.

COBCTBEHHbIX 3MEKTPOMArHMUTHbIX KonebaHuin B KOHType yBenu-
yunca B 3 pasa. Bo ckonbko pas MHOYKTMBHOCTb Ly KaTyLlku B
KOHType (CM. pUCyHOK) 6ornbLue L?

14.[1Be maneHbkne 3akpennéHHble BYCUHKM, pacnofnoXxeHHble B Toukax A n B, HecyT

Ha cebe 3apsagbl +q > 0 1 -2g COOTBETCTBEHHO (CM. pPUCYHOK). Touka C HaxoauT-
ca nocepeavHe mexay 6ycuHkamu A n B.

+q
A C B

3 npuBeaéHHOro HMxe cnucka BblbepuTe ABa NpaBUSibHbIX YTBEPXOEHUS U 3a-

nMwnTE UX HOMepa.

1) Ha 6ycuHky B co ctopoHbl 6ycuHkn A gencteyeT cuna KyrnoHa, HanpaBneHHas
ropu3oHTarnbHO BMNpaBo.

2) HanpskEHHOCTb pe3ynbTUPYIOLEro areKkTpocTaTtnyeckoro nond B Ttouyke C
HanpasfieHa ropn3oHTanbLHO BNEBO.

3) Mogynu cun KynoHa, 4encTByowmnx Ha 6yCUHKN, OOMHAKOBbI.

4) Ecnu ByCMHKN COEaNHNTb TOHKOW MEeOHOW NPOBOJSIOKOW, OHW ByayT OTTanku-
BaTbCA ApYr OT Apyra.

5) Ecnn 6yCuHKM COeauHUTb He3apshKEeHHOW CTEKNAHHOM Nanoykon, ux 3apsabl
CTaHyT paBHbIMMU.

-2q
ol
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15.CBeTOBOM My4yoK nepexoauT 13 cTekna B Bo3ayx (cM. puc.). YTo u:

NPOMCXOAMT NPU 3TOM C YaCTOTON INEKTPOMArHUTHbIX KonebaHumn
B CBETOBOW BOSMHE W ANIMHOW BOMNHbI? [OnNga KaXaon BENUYUHBI On-
pefenute COOTBETCTBYHOLLMA XapaKTep N3MEHEHUS: Y

1) yBenuumnaco
2) yMeHbLUMnach
3) He nameHunacb

3anuwuTte B Tabnuuy BbibpaHHbIe UNMPLI ANs KaxXaon U3ny4eckon BENUYNHBI.
Lindpbl B 0TBETE MOTYT NOBTOPATLCA.

YacTtoTa anekrpomMarHuTHbIX koniebaHui B

o [nnHa BonHbI
CBETOBOW BOJIHE

16.CKONbKO 9MEKTPOHOB COAEPXKUTCSH B INEKTPOHHOM 060104Ke HENTPANbHOro aTo-

Ma n3oTtona Topus 23‘37’ h?

17.|_|pl/l M3MEeHEHUN OaBlieHNd CBeTa, Ha NOoBEPXHOCTb yBENMUYUITN MHTEHCUBHOCTb

18.

najaroLLlero ceeTa, He U3MeHss YacToTbl. Kak npy 9TOM u3mMeHsieTca AnvHa cee-
TOBOM BOJSIHbI U KONMUYECTBO (POTOHOB, NafaroLlmMx Ha NOBEPXHOCTb eXeCeKyHAO-
HO?

[ns kaxxgon BenvyuHbl onpegenuTe COOTBETCTBYHOLLMIA XapakTep U3MEHEHUS:
1)yBennuutcs 2)yMeHbLUMTCSA 3) He nameHuTcs
3anvwunte B Tabnuuy BbibpaHHbIe LNMPBI ANS KaXA0N (PU3MYECKON BENUYMHDI.
Lindpel B 0TBETE MOrYyT NOBTOPATLCS.

KonnyecTtBo (hOoTOHOB, NagatoLmx Ha no-

[lnvHa BOMHbI
BEpPXHOCTb 3a 1 C

Bbibepute Bce BepHble YTBEPXKOEHUS O PUNYECKMX SIBIIEHUSAX, BENIMYMHAX U
3aKOHOMEPHOCTSX. 3anumTe undpsbl, Nog KOTOPbIMU OHW yKa3aHbl.
1) MMpn yBeNUYEHUN pacCTOAHUA MeXay TeraMm Muna mMx NPUTSHKEHUA yBenu-
ymBaeTcs.
2) lpwn HarpeBaHuM rasa, Haxo4sLWEerocsi B 3aKpbITOM cocyae, NPOUCXoauT U3o-
XOPHbIN npoLecc.
3) Cwuna, gencrsyrowiasi Ha NOSTIOXUTESNbHbBIN 3apsa CO CTOPOHbI 3NIEKTPUYECKOrO
nons, coHanpassieHa C HanpPsKEHHOCTbLIO MONS.
4) TMpwn yBenMyYeHUm cunbl TOKa B KaTyLlKe MarHUTHasa SHEPrus yBenmyunBaeTcs.
5) [aBneHue 3reKTPOMarHUTHOINO WU3MyYeHUA He 3aBUCUT OT OTpaXarLmx
CBOMWCTB NOBEPXHOCTN.

19.0npegenuTte HanpspkeHWe Ha namnodke (CM. PUCYHOK), ecnu abcontoTHasa no-

rPELLUHOCTb NPSAMOro U3MEPEHUSA HaMPSHXKEHUS paBHa LeHe AeneHus BoNbTMeTpa.
OtBeT gante B hopmare ( t )B.

11



20.Y4eHuky HeobxoanMmMo Ha onbiTe OBHApPYXMUTb 3aBUCUMOCTb AaBrfieHUd rasa, Ha-

21.

22.

XOAsLerocs B cocyge, oT Temnepartypbl ra3a. ¥ Hero UMerTcs NATb PasfnyHbIX
cocyaoB ¢ maHomeTpamu. Cocyabl HaMOMHEeHbl Pa3nUYHbLIMU ra3aMmy npu pas-
nn4yHom TemnepaTtype (cMm. Tabnuuy). Maccel ra3oB oguMHakoBbl. Kakune asa cocy-
Aa HeobxoOuMO B3SiTb YYEHWKY, 4TOObl NPOBECTU AaHHOe uccrnegosaHue? 3a-
nMwnTe B 0TBETE HOMEpPA BblOpPaHHbLIX COCYA0B.

Ne cocyna | O6ném cocyaa, n1 | Temneparypa rasa B cocyze, K | T'asz B cocyme
1 6 320 APTOH
2 5 350 HEeoH
3 4 320 aproH
4 4 207 aproH
5 4 300 HEeoH
YacTb 2

[nsa 3anucu omeemos Ha 3adaHusi 21-26 ucrnonb3yltme omoesnbHbIl 6aHk. 3anuwume cHadya-
Jla Homep 3adaHus (21, 22 u m.@.), a 3amem peweHue coomeemcmsyroweli 3adadyu. Omeemei
3anuceigalime 4émko u pasbopyueo. [NonHoe npasuribHoe pelweHue Kaxdou u3 3alay 22-26
00mKHO codepxkamb 3aKOHb! U (hOPMYJIbl, MPUMEHEHUE KOMOpbIX HEO6Xo00UMO U AoCcmamoYyHO
0ns peweHuss 3adadqu, a makxXe MamemamudecKkue rnpeobpas3ogaHusi, pacyémbl C YUCIIEHHbIM
omeemom U rpu He0bxo0UMOCMU PUCYHOK, MOSICHIIOWUU peleHue.

Ha pucyHke nokasaHa npuHUunNuanbHasi cxema arfek-
TPUYECKON LEenn, COCTOSILLEN U3 NCTOYHMKA TOKa C OT- . (\?
fr

NUYHBIM OT HyNs BHYTPEHHMM COMPOTUBIIEHMEM, pe-
3UcTopa, peoctata M U3MepuUTErNbHbIX NpubopoB —
ngeanbHOro amnepmMmeTpa n ngearnbHoOro BonbTMeTpa.
Kak OyaoyT nameHsTbCs nokasaHusi npubopoB Npu nepemMeLLeHnn OBUXKa peo-
ctata Brneso? OTBeT NOACHUTE, yKka3aB, Kakue (punsndeckne sBreHUss N 3aKoHO-
MepHOCTKU Bbl ncnonb3oBanu gnsa o0bsACHEHUA.

ABTOoMOGUNb maccon 1750 kr ABMXKETCA MO NPAMONN- %M
HelHoMy yuyacTKy aoporu Bgonb ocu Ox. Koopaunata — *%
aBTOMOOUNS N3MEHSIETCA C TEYEHMEM BPEMEHMU CO-
rmacHo rpacdvky, npveeaéHHoMy Ha pucyHke. Onpe- I
AEeNUTe MaKCUManbHYK KMHETUYECKYHD JHEepruio ae- 600
TOMOOMNA Ha 3TOM yyacTke goporun. OTBeT gante B

KIXK.

1200

0
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23.MpegmeT HaxoanTCa Ha paccTosHUM 25 CM OT TOHKOW cobupatoLern NUH3bI ¢ on-
Tnyeckon cunon 5 agntp. Ha Kakom pacCcTosiHUM OT NNMH3bI HAXoAMUTCs n3obpaxe-
HWe npegmeta?

24 B uukrne, nokasaHHOM Ha pV-gnarpamme, v = 4MONb pa3pexxeHHOro renuvs nony-
YaeT OT HarpesaTena konmyecTtBo TennoTtbl Q =120 k[x. Hangnte temnepatypy
T, rennusa B COCTOSIHUM 2.

79
3p, _ 3
2|
) A
.Ir':ll_l I. Lf
0 Ko 4%, V
25.opu3oHTanbHbIM NPOBOAHUK anvHon | = 10 cm M maccom l Q5
m = 25 r paBHOMEPHO CKONb3UT BHU3 (6e3 TpeHusa n 6e3 notepu B
KOHTakTa) Nno AByM BepTUKanbHbIM LUIMHAM B OAHOPOAHOM FO- R
PU3OHTANbHOM MarHMTHOM Mnosfie, nepneHanKynsapHOM NpoBOA- !
HUKY, ¢ nHaykumen B = 0,5 Tn. BHM3Y WNHbI 3aMKHYTbI pes3un- c
ctopom conpotusrieHnem R = 0,02 Owm. [MapannensHo pesu- {;

CTOpPY MNOAKIIOYEH KoHAeHcaTop (CcM. pucyHok). Onpepenute
3NEeKTPOEMKOCTb KOHAeHcaTopa, ecnun ero 3apsag q = 1 mkKn. ConpoTueneHnem
NPOBOAHMKA U LWNH NpeHebpeYb.

26.TMnacTunnHoBbIN Wapuk B MOMEHT t=0 6pocatloT ¢ ropM3oHTanbHOM NOBEPXHOCTMU
3emMnn ¢ HayarnbHOM CKOPOCTbIO Vo Mo YrnoM a K ropu3oHTy. OQHOBPEMEHHO C
HEKOTOPOM BbICOTbI Haf NOBEPXHOCTLIO 3eMNN HayYMHaeT NagaTb U3 COCTOSHWUA
MOKOSI APYron Takow Xe wapuk. LWapukn abcontoTHO Heynpyro CTankmeaktTCs B
Bo3ayxe. Cpasy nocne CTONKHOBEHUS CKOPOCTb LLUAPUKOB HanpasfeHa ropusoH-
TanbHO. B Kakon MOMEHT BpeMeHn 7 Lwapukm ynagyt Ha 3emnio? ConpoTuene-
Huem Bo3ayxa npeHebpedb. O60CHyUMe NPUMEeHUMOCMb 3aKOHO8, UCO/b3ye-
Mbix Or1sl peweHusi 3adayu.

Bpemsi BbinonHeHusi paboTbl HA NUCbMEHHOM 3K3aMeHe — 235 MUHYT.

KpuTepum oLleHKM NUCbMEHHbIX paboT abuTypueHTOB

3apganua 1-23

3a npaBunbHbIN OTBET Ha Kaxgoe u3 3agaHun 1-4, 7, 8, 11-13, 16, 19 n 20 cra-
BUTCA No 2 Banna. 3TW 3aaHuUs CYMTAKOTCS BbINOSIHEHHLIMW BEPHO, €CNU NPaBUiibHO
yka3aHbl Tpebyemoe yncno nnu aea yucna. B oteeTte Ha 3agaHve 20 nopsgok 3anvcu
Undp 3HaYeHUs He UMeeT.

Kaxxgoe n3 3aganun 6, 10, 15 n 17 oueHnBaeTcs B 4 6anna, ecnv BEpHO ykasa-
Hbl 06a anemeHTa oTBeTa; B 2 Banna, ecnu gonyuleHa ogHa owmnbka; B 0 6annos, ecnu
oba oanemeHTa VykasaHbl HeBepHO. Ecnu ykaszaHo 0Oonee [OBYyX 9NeMeHTOB
(B TOM 4ncne, BO3MOXHO, 1 NpaBusibHbIE) UK OTBET oTcyTcTBYeT, — 0 Bannos.

OTBeT Ha 3aganua 5, 9, 14 n 18 oueHuBaetca 4 bannamun. B aTnx 3apgaHuax
npegnonaraeTca gBa UM TpU BepHbIX OTBeTa. 3ajaHue CYUTaeTCs BbINOSIHEHHbLIM
BEPHO, €Cfnn yKa3aHbl BCe BEpPHble OTBETbl U OTCYTCTBYIOT HenpaBuibHble. [lopagok
3anncu CUMBOSIOB B OTBETE 3HA4YeHUs He nmeeT. BoicTaBnaetca 2 6anna, ecnu gony-
LeHa oaHa owwunbka; 0 6annos, ecnu gonyLieHbl ABe OWNOKM nn OTBET OTCYTCTBYET.
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3apaHus 21-23 (C pasBepHyTbIM OTBETOM) CUMTAIOTCA BbINONHEHHBIM BEPHO, €C-
AN NPaBUMbLHO yKasaHbl TpeOyemoe BbIPAKEHNE, BEpHO onucaHa usnyeckas cutya-
unsi. 3a BbINOMHEHWE 3a4aHna B 3aBUCMMOCTA OT NOMNHOTLI WU NPaBUNBHOCTU AAHHOTO
abuTypneHTOM OTBETA BbICTABNAETCA OT 0 po 6 6annos.

3apanua 24-25 (C pas3BepHyTbiM OTBETOM) CHUTAIOTCS BbINONHEHHLIM BEPHO, €C-
A NPaBUNbHO yKasaHbl Tpebyemoe BbipaxeHne (4ucno), BepHO onucaHa duanyieckas
cuUTyauus, BEPHO NpuBeAeH XOA PeLeHNs. 3a BbINONHEHWE 3a4aHuA B 3aBUCMMOCTH OT
NONHOTLI M NPaBWUNLHOCTY AAHHOrO abuTypueHTom OTBETa sbicTaBnserca or 0 ao 8
Hannos.

3apaHne 26 (c pa3BepHyTbIM OTBETOM) CHWATAETCS BbINOSIHEHHBIM BEPHO, €CNi
npaBuNbHO ykasaHbl Tpebyemoe BbipaXeHne (4Mcno), BEPHO onucaHa dmsunveckasn cu-
Tyauus, BEpHO NPUBEAEH XOA PELUEHWA. 32 BbINONHEHWE 3afjaHns B 3aBMCUMOCTWU OT
NONHOTbI U NPaBUNbHOCTY A@HHOro abWTypueHTOM OTBETa soictasnaetcs ot 0 Ao 10
Bannos.

CrnucoK peKkoMeHAyeMon nutepaTtypebl

1. FengenwTenn 1.9, dnamka. 10 knacc (6a30BbIN 1 yrnyBnéHHbIA ypoBHM) (B 2
yacTsix). Yuebnuk, Y 1. / 1.9, leHpeAwTenH v ap.]; noa. pea. B.A. Opnosa. - M.: BU-
HOM. NaGopaTopus sHauuin, 2022. - 304 c.

2. MewpenwTenH N1.9. ®uanka. 10 knacc (Ga3oBbit ¥ yrnyGneHHbIA ypOBHW) (B 2
yacTax). Yuebnuk. Y 2./ J1.O. lenpenwTenH (v ap.J; NoA. pea. B.A. Opnosa. — M.: BU-
HOM. NaGopaTopus 3Hanni, 2022. — 240 c.

3. MexpenwTenH J1.9. duanka. 11 knacc (6a30BbIN 1 YryBNEHHbIA ypoBHHU) (B 2
yactax). Yuebruk. Y 1./ J1.0. TeHaenwuTent (1 op.); noa. pea. B.A. Opnosa. — M.: BU-
HOM. Na6opaTtopus 3HaHuii, 2022. — 192 ¢.

4. FengenwTtent J1.0. dusuka. 11 knacc (6azosbii 1 yrnyOneHHbIN ypOBHM) (B 2
yacTtsx). Yuebrnk. Y 2./ J1.0. FeHpeiwTeit [ ap.]; noa. pea. B.A. Opnosa. — M.: BU-
HOM. NlaGopaTopus sHanni, 2022. — 208 c.

5. MockosuHa E.I. CHopHuk 3aaad no usnke. 10-11 knaccsl / E.I. MockoBuHa,
B.A. Bonkos. — M.; Bako, 2022. — 336 c.

6. Makuwes .A. dusnka: MexaHuka. YrnybneHHbld ypoBeHb. 10 knacc: y4eb-
unk. / T.9. Makuwes, A.3. CuHakos. — 9-e u3a., cTepeotvn. = M.: Opodpa, 2025. -
511 c.

7 Makuwes .8, ®uauka: MonekynapHas (uanka. TepmoanHamuka. Yrnybnex-
Hbiit ypoBeHb. 10 knacc: yHebHuK. / TS, Maikuwes, A.3. Cnusikos. — 10-e n3f., CTepeo-
Tun. — M.: Mpoceewerue, 2024. — 351 ¢.

8. Msakuiwes I".A. dusnka. IneKTpoanHamuka: 10-11 knaccbl: yrinybnexHbi ypo-
BeHb: ydebHuk. / A, Maknwues, A.3. Cunusakos. — 11-e u3n., crepeoTun. — M.: lNpocse-
weHne, 2022. - 476 c.

9 Mskvwes A, dusnka. KonebaHns v BOMHbI. 11 knacc: yrnybneHHbl ypo-
BeHb: yuebHuk / A, Maknwes, A3 Cunsikos. —9-e u3g., ctep.— M.: lpoceeLienne,
2022. - 288 c.

10. Msikuwes 5. Guanka. Ontuka. KBaHToBas ¢usnka. 11 knacc: yrny6neHHbIn
ypoBeHb: yqebHuk / A Makies, A3 CuHskos. —11-e naa., ctep.— M.: [lpocselle-
Hue, 2022. -478 c.

CocTaBuTernb Nporpammbl BCTYNUTENbHbBIX UCNbITaHWA NO PUBNKE:

cTaplwit npenoaasatesb kaceapsl eCTeCTBEHHOHAaY4HbIX /

1 obweobpasoBaTenbHbIX AUCUUNNVH ;%% E.C. Mewepskosa
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