MMHHUCTEPCTBO 3/IPABOOXPAHEHHS POCCUICKON ®ENEPALINN OEJEPAJILHOE
IF'OCYIAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE BBICILIET'O
OBPA3OBAHUS «POCCUMCKUM HAITMOHAJIbHBIN UCCJIEJIOBATEJIBCKUN MEJALIMHCKUIA
YHUBEPCUTET UMEHU H. 1. [IMPOI'OBA» MUHUCTEPCTBA 3JJPABOOXPAHEHUS POCCUMCKOM
OEJJEPALIUN ®I'AOY BO PHUMY um. H.U. ITuporosa Munsapasa Poccuu (I[TuporoBckuii YHuBepcurer)

I[TPOI'PAMMA
BCTYNUTEIBHOIO UCHIBITaHUS B (hopMe coOece0BaHUs

dusuka

Moanmcan: GELEPATIBHOE FOCYAPCTBEHHOE
ABTOHOMHOE OBPABOBATENLHOE YUPEXAEHVE

BbICLUEFO OBPA3OBAHWS "POCCHCKIV ) Mockgsa 2026
HALVOHATTbHBIV VICCEAOBATESTbCKMN MEAULIMHCKMI

YHUBEPCTET UMEHM H.. MPOTOBA" MUHUCTEPCTBA

30PABOOXPAHEHMSI POCCUCKOM GEQEPALIM



1. Ob6aacTh, NpUMeHEHUS ¥ HOPMATHBHBIE CCHLIKH.

[Iporpamma BCTYNUTETHLHOTO UCTIBITAHUS pa3paboTaHa sl MOCTYIAOIINX B
OI'AOY BO PHUMY um. H.U. ITuporoa Munsapasa Poccun Ha oOyueHue 1o
porpaMMaM BBICIIET0 00pa30BaHUs: MpOrpaMMaM OakajgaBpuaTa M Mporpammam
CIelMaTuTeTa Ha OCHOBE TpeOoBaHuii @DenepanbHOTO TOCYJAPCTBEHHOTO
00pa30BaTeILHOr0 CTaHAapTa cpeaHero (MoaHOoro) odIiiero oopasoanus (IIpHUKa3

Munob6pHayku Poccun ot 17 mast 2012 1. Ne 413).

2. llporpaMmMa BCTYNHMTEJIbHOT0 MCTIBITAHUS (110 pa3esiam)
MEXAHUKA

1. Kunemamuka

MexaHnueckoe IBUKEHUE U €ro BHIbl. OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBrkeHus. CucrteMa orcyera. MaTepuanbpHas TOUYKA.

Cxopoctb.  Yckopenue. PaBHOMEpHOE  NPSMOJUHENHOE  JIBUKCHHUE.
PaBHOyCcKkOpeHHOE TmpsiMOMHEHHOe JBukeHue. (CBOOOIHOE TajeHHE Tell.
Y ckopeHnre cBOOOIHOTO MaiCHUSI.

JIBUKEHUE 110 OKPYKHOCTHU C TIOCTOSIHHOM ITO MOZYJIFO CKOPOCTBIO. YTJI0Bas
Y JINTHEWHAs CKOPOCTh TOUKHU. [[eHTpOCTpEMUTENBLHOE YCKOPEHUE.

2. lunamuxa

Nuepuumanbaeie cucteMsl orcyera. [lepsoiid 3akoH Herorona. Ilpuniun
OoTHOCUTENbHOCTH ["anunes.

Macca. Cuna. Ilpunuun cynepno3uuuu cuia. Bropoi 3akon HeroToHa.
Tpernii 3akoH HprotoHa.

Cuna ynpyroctu. 3akoH ['yka. Cuna Tpenusi, Ko3QpQPUUUEHT TpeHHs. 3aKOH
BceMupHoro TsaroteHusi. Cuna tsbkectu. Bec tena.

3. 3akonvl coxpanenus é mexanuke

NmMnynbe Tena, CUCTEMBI Tel. 3aKOH U3MEHEHUsI U COXPAHEHUS MMITYJIbCA.
Mexanudeckast paboTa, MOIITHOCTb.

Kunernueckass ¥ moTeHIMAIbHAS SHEPrUs. 3aKOH COXPAHEHUS PHEPTUM B

MECXaHHKE.
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4. Cmamuxka
Cnoxenne cuin. [loHATHE O MOMEHTE CHIIbI OTHOCHTEIBHO OCH BPAIICHHUSI.
[Tapa cui. YcnoBusi paBHOBECHS TBEPIOTO Tea.
Hasnenme. 3akon Ilackans. CoobOmaromuecst cocyabl. ATMochepHoe
JaBlieHHE. 3aK0H Apxumesa. Y CIoBHUE MIJIaBaHUs Tel.
5. Mexanuueckue Konedanus u 601wl
[Napmonnyeckue konebanms. Awmmumrtyaa, (asa, mepuoa, dYacroTa
KOJIeOaHUM.
[lepuon Manbix CBOOOJHBIX KOJICOAHWUM MATEeMAaTHUYECKOTO MAasTHHKA WU
MPY>KUHHOTO MasiTHUKA.
Brinyxnennsie kosiebanus. Pezonanc. PezonancHas kpuasi.
Mexanudeckne BOTHBI. CKOPOCTh pacIpOCTPAHECHUS U JTHHA BOJTHBI.

3ByK. CKOpOCTBH 3BYKa.

MOJIEKYJISIPHAS ®U3UKA. TEPMO/JIUNHAMMUKA.

1. Ocnoevt monexynapno-kunemuueckoit meopuu. 3aKOHbl UOEATbHO20

2asa.

OKcnepruMeHTAIbHOE 00OCHOBAaHMWE OCHOBHBIX MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun. MoJienn CTpOeHUs ra30B, KUIKOCTEN U TBEPABIX TEI.

TennoBoe NBUKEHUE aTOMOB M MOJIEKYJI BELIECTBA. B3anmonelicTBrue 4acTUIl
BemectBa. uddysus. bpoyHoBckoe nBUKEHHE.

Mogens wuaeanpHoro Traza. CBs3b MEXIy JaBJICHUEM U CpeaHei
KMHETUYECKOW DJHEPTHEN IMOCTYNATEIbHOIO TEMJIOBOTO JBHXKEHHUS MOJIEKYII
UJICATLHOTO Ta3a (OCHOBHOE YPaBHEHUE MOJICKYJISIPHO-KHHETUYECKOW TECOPHUH).

AbGcomoTHas Temrepatypa. CBs3b TeMIlepaTypbl Ta3a €O CpeaHei
KMHETUYECKOW DHEPTUEH IOCTYIIATEIbHOIO TEIUIOBOTO IBUKEHHUS €70 YaCTHLL.

Mopgens upeansbHOro rasa. YpaBHeHue MengeneeBa-Kinanenpona.
M3omporiecchl MACATBHOTO Ta3a: H30TEPMHUYECKHUM, HW30XOpHBIM, HW300apHbIN
npoueccel. HachlmeHHple M HEHACBIIEHHBIE IMapbl. BiIaXXHOCTh BO3AyXa.

OTHOcHUTEeNnbHAs BJIAXHOCTL. VI3MeHeHue arperaTHbIX COCTOSIHUH BCIICCTBA.



WCIIAPEHUE W KOHACHCAIWs, KUIICHUE JKUJIKOCTH, IUIABICHUE U KPUCTAIIU3ALMS.
[IpeoOpazoBanue sHEpTUH B (Pa30BBIX MEPEXOIaX.

2. Tepmoounamuka

TernoBoe paBHOBecue. BHyTpenuss sHeprus. Temmonepenada kak croco0
W3MCHEHHUS BHYTpPEHHEH »Hepruum 0e3 coBepiieHus pabotel. KoHBekIus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KosmuecTBO TEIIIOTHL. YJenbHas TEIUIOEMKOCTh BEHIECTBA. Y JAETbHAs
TEIJIOTa Mapoo0pa3oBaHus, IJIaBICHUS, CTOPAHKS TOIIMBA. Y PaBHEHUE TEIIIOBOTO
OasnaHca.

PabGora B Tepmonunamuke. IlepBblil 3aKOH TepMOAMHAMUKU. AHMa0aTHBIN
porecc.

Btopoii 3akon TepmoanHaMuku. [lonsatre 00 sHTponuu.

[Tpunnunsl aeictBus TemaoBbix MammuH. KITJ[ TerutoBoit Mamwmubl. ki
Kapmso.

IJIEKTPOANHAMUKA

1. Snexmpuueckoe none

Onexktpuzaums Ten. B3ammoneinctBue 3apsanoB. J[Ba Buma 3apsiga. 3akoH
COXpaHEHMS NEKTPUUYECKOro 3apsaaa. 3akoH Kyrona.

JlelicTBHE  JJIEKTPUYECKOrO  MOJISI  HA  JJIEKTPUYECKHE  3apSIbl.
HanpskeHHOCTB anekTpudyeckoro noiis. [I[puHImn cynepno3uimu 3JIeKTPUIECKUX
TIOJIEH.

[ToreHuuan 3AEKTPOCTATUYECKOTO TOJs. Pa3HOCTh MOTEHIMAIOB U
HanpsbkeHue. [loTennuanbHas 3Heprud 3apsga B 3J1€KTPOCTATUYECKOM TOJIE.

[TpoBOAHUKM B 3JIEKTPUUECKOM TT0JI€. [JUAIEKTPUKHU B SIEKTPUIECKOM IOJIE.
JnsriexkTpruueckas IpOHUIIAEMOCTD BELIECTBA.

DnekTpuueckas eMkocTb. Konnencarop. [apannensHoe u nociaeaoBaTeIbHOE
COEMHEHUS KOHAECHCATOPOB. DHEPTHS 3apsIKEHHOTO KOHIEHCATOPA.

2. 3aKonvl NOCMOAHHO020 MOKA

Onektpuuecknuii  Tok. Cuiia  TOKa,  HaNpsDKEHHWE,  DJIEKTPUYECKOE

COIIPOTHUBJICHHUC.



3aBUCHUMOCTb CONPOTHUBIICHUS OJHOPOAHOTO MPOBOJHHUKA OT €ro JJIMHBI U
cedyeHus. 3akoH OMa Juisl yJacTKa LEIu.

OnekTpolaBwKylas cuia. Mcrounnkn Ttoka. 3akoH Owma il MOJHOM
AIEKTPUYECKOM LECIIH.

[TapamienbHOE M TOCTEIOBATENBHOE COCTMHEHUS] TPOBOJHUKOB.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOIHOCTh AAEKTPUYECKOTO TOKA. TerioBas MOIIHOCTh, BbIIEIISIEMAasl Ha
pe3ucrope. MOIHOCTh HCTOYHUKA TOKA.

3. Macnummnoe none

B3aumopeiictBue marHuTtoB. MarHutHoe Tmone. BeKTOp MarHUTHOH
UHAYyKUUK. [[puHIMN cynepno3uiu MarHUTHBIX N0Jiel. JIMHUKY MarHUTHOTO MOJIS.

OnbIT Opcrena. MarauTHOE MoJIe NPOBOJAHUKA C TOKOM.

JlelicTBME MAarHUTHOTO TOJS Ha NPOBOJHUK ¢ ToOkOM. Cuna Ammnepa. Cuna
Jlopenua.

MarauTHeld TOTOK. SIBJI€HWME DJJIEKTPOMATHUTHOW WHIAYKIMU. 3aKOH
AIEKTPOMArHuTHOM MHIAYyKIU Papanes.

Nunykunonnsiil Tok. [Ipasuio Jlenna.

NunyktuBHOCTh. CaMOMHAYKIMA. DHEPryusi MAarHUTHOTO TOJS KaTYIIKUA C
TOKOM.

4, Dnekmpomaznummusle Ko1eOAHUA U 60JIHBI

Koneb6arenbupiii koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJIEOAaHUS B
uaeanbHoM KoHType. ®Dopmyna TomcoHa. 3akOH COXpaHEHHUs DJHEPTUH B
KoJie0aTeIbHOM KOHTYE.

BriHYXI€HHBIE DJIEKTPOMAarHuTHBIE KosiebaHus. Pe3oHaHc.

CBoiicTBa J1€KTPOMArHUTHBIX BOJIH. [1Ikana 3IeKTpOMarHuTHBIX BOJIH.

OIITUKA
1. I'eomempuueckana onmuxa.
[IpssMonuHEiHOE  pacIpOCTpaHEHHWE CBETa B OJHOPOAHOM  Cpexe.

O6pazoBaHue TEHHU.



3epkanbHOoe M AU(PPY3HOE OTpaKEHHE CBETa. 3aKOH OTPaKEHHUs CBETa.
[TocTpoenune n300pakeHNid B INTIOCKOM 3€pKalie.

3aKoHBI TpesloMIIeHMS cBeTa. Ilokazarens npesoMiIeHus .

[TomHO€E BHYTpEHHEE OTpakeHue. I IpenenbHblil yroia noJHOTO OTPaKEHUS.

XO0J ny4yen B IpU3Me.

JInnza. Cobuparomas 1 paccenBaromas JUH3bl. ONTHYeCKass Cuila JIMH3bI.
dopMyiia TOHKOM JIMH3BI. Y BEIMYEeHHE JTHUH3bl. OnTHYecKkue npuodopbl. MUKpPOCKOIL.
[';1a3 kak onTHYECKask CUCTEMA.

2. Boanosasa onmuka.

DJIEKTPOMAarHuTHas IMIPUPO/IA CBETOBBIX BOJIH.

WnTepdepenus csera. KorepeHTHble HUCTOYHUKHU. Y CIOBUS MAaKCUMyMOB U
MUHHAMYMOB MHTEHCUBHOCTHU CBETA IPU UHTEP(PEPEHIINH.

WNuTepdepennus cBeTa B TOHKHX IUIeHKax. Vcnonb3oBanue uHTEpEpeHINN
CBETA.

Hudpakuus cseta. JJudpakiurionHas penerka.

ITortepeynocTs cBeTOBBIX BOJH. [lomspusanus ceera.

Jucniepcus cBeta. [IoHATHE O CIEKTPaIbHOM aHAJIMU3E.

OU3UKA ATOMA U ATOMHOTI'O sJIPA

1. Ocnoevt amomnoit puszuku.

[Inanerapnas (saepHas) MOJIENIb aTOMA.

KBanrtoBbie nocrynatel bopa. CTalinoHapHbBIE COCTOSIHUSA aTOMA.

Hcnyckanue u normouieHue sneprum atomom. [ unoresa Ilimanka o kBaHTax.

®doToHbl. DHEprus U uMiyjsc horoHa. Dororddekt. 3akonsl hoTodhdexTa.
VYpaBuenue DitHmrelina it porodddexra.

OnTuyeckre KBaHTOBbIE T€HEPATOPHI (J1a3€phl).

BosnHoBble cBolicTBa yacTuil. Bonnsl ae bpoiins. Jludpakius 31eKTpOHOB Ha
KpUCTaILJIaX.

2. OcHosvl adepHoil ¢pusuku.

Hyxkiionnast mozens siapa. 3apsig sapa. MaccoBoe uncio sijpa. M30Tomsl.



DHeprus CBs3M HYKIIOHOB B siape. SnepHbie critbl. JlepekT maccer spa.
PamnoaktuBHOCTE.  Anbda-, ©Oera- W  raMMa-uU3IydeHHs.  3aKOH

PadIrOaKTHBHOTIO pacliaaa. HI[CPHI)IG PCAKI M. ]_IGJIEEHI/IC U CUHTC3 AACP.

-3. DK3aMeHYIOUIUIICA 10JIKEeH

C yuyetroMm npeacraBneHHoi [Iporpammel uctibiTaHuii 0 pu3MKe, aOUTYpUEHT
JOJKEH 3HAMb U NOHUMAMD '

¢uzuueckue sA61eHUA.  MEXAaHUYECKOE  JBUKEHUE:  PABHOMEPHOE,
PAaBHOYCKOPEHHOE IIOCTYIIATEIbHOE JIBHJKEHHE, PAaBHOMEPHOE BpallaTEIbHOE
JBUKEHUE; KOoJieOaTelIbHOE JABWKEHUE; HarpeBaHHUE, OXJIAXICHHE, pacCIIMpEHUeE,
C)KaTHe ra3oB; MEPEeXOJ| BEIIECTBA M3 OJHOTO arperaTHOro COCTOSIHHS B JIPYIOE€;
IEKTPUYECKUE B3aUMOJACUCTBUS; IEKTPUUECKUM TOK; TEIUIOBOE IEHCTBHE TOKA;
NOCTOSSHHBIA W TEPEMEHHBIN 3JIEKTPUYECKHH TOK; KOJIeOaTeIbHbIM KOHTYD;
MarHUTHbIE B3aUMOJICHCTBUS; JJIEKTPOMArHWTHAs HMHAYKLUS, CAMOWHIyKIUS;
JIEKTPOMArHUTHBIE  BOJHBI,  NPSMOJIMHEMHOCTh  PAcCHpOCTPAaHEHUS  CBETA,
OTPOXEHHE W TMpeJioMJIeHUe cBeTa, Audpakius U UHTEpDEpeHIUs CBETa;
boTorheKT; paaroaKTUBHOCTS, IEJICHUE SAEP;

CMBICTT (Pu3uYecKux NOHAMUIL. €IUHULA W3MEPEHHS BEJIUYMHBI; CHUCTEMA
oTcueTa, MaTepuasgbHas TOUKa, MyTh, EPEMEIIEHUE, CKOPOCTh, CPENHSISI CKOPOCTh
IyTH U NEpEMELICHUsI, MTHOBEHHAs! CKOPOCTh, YCKOPEHUE; YIJIOBas W JIMHEHAas
CKOPOCTH, MEPUOJ M YacTOTa PaBHOMEPHOIO BpAILEHUA W KoJieOaHUsl, MOHATHE
pPE30HAHCa; HEHTPOCTPEMUTEIBHOE YCKOPEHUE, MAcCa, IUIOTHOCTh; CUJIA TSKECTH,
CHJIa YNPYrocTH, CWJIa TPEHUS; IJaBaHUE TeJ, cuia Apxumena; IaBJiCHHUE,
aTMoc(pepHOEe JaBjeHUE, UMIYJbC Tela, UMIYJIbC CHJIbl, TPABUTALIMOHHOE TIOJIE,
paboTa, MOIIHOCTb, KHWHETHYECKass dSHEprus, TMOTCHIMAIbHAs  JHEPTHs,
KO3 (PUIIMEHT MOJE3HOrO ACHCTBUS, MOTEHIMAIBHOE MOJIE; MEPUO, aMILTUTY/a,
yacTtoTa, (aza KojeOaHWM, AJIMHA BOJIHBI, CKOPOCTb PACHpPOCTPAaHEHUS BOJIHBI;
3aMKHYyTas CUCTEMAa, BHYTPEHHSsSI DHEPrUs, BHYTPEHHSS 3HEPrUsl OJHOATOMHOTIO

HNACAJIBHOI'O Ira3da, TEMIICpAaTypa, KOJUMYCCTBO TCINIOTHI, YACIbHAA TCIIJIOCMKOCTD,



yaelibHas TEIUIOTa CropaHus, yIelbHas TEIIoTa IMUIaBJICHUS, YAEJNbHas TEIioTa
napooOpa3oBaHUs;  DJIEKTPOMAarHUTHOE  TIOJIC;  MPOBOJHUK,  JTUIJICKTPUK,
AIEKTPUUECKUI 3apsiji, TOUCUHBIM AJIEKTPUUECKHUIN 3apsji, >JIEMEHTApHBIA 3aps/,
HaIMPSHKEHHOCTh  AJICKTPUYECKOTO  TMOJS, TOTEHIMAT DJICKTPUIECKOTO  TOJI,
pPa3HOCTh  TOTCHIMAJIOB, DJCKTPUUYCCKOE  HAMPSHKEHUE;,  JJICKTPOEMKOCTbD,
JTUAJIEKTpUUECKasi MPOHUIAEMOCTh BEIIECTBA, OHEPTUsl JJIEKTPUYECKOTO U
MarHUTHOTO TIOJIEH; UCTOYHHMK TOKA, CHJIA AJIEKTPUYECKOTO TOKA, DJIEKTPUUECKOE
COMPOTHUBJICHUE, YACIBHOE 3JIEKTPUUYECKOE COMPOTUBIICHHUE, AJIEKTPOJBUKYIIAS
CUJIa UCTOYHHUKA TOKA, POBOIHUK, U0/, JICKTPUUECKAsE EMKOCTh, UHYKTUBHOCTD,
NIEKTpPUYECKass CXeMma; WHAYKIUS MAarHUTHOTO TIOJIsA, MAarHUTHBIA IIOTOK,
AIIEKTPOJBIIKYINAS] CHJIa UHIYKIIUM U CAMOUHYKIIUM;, TIOKa3aTeb MPEIOMIICHUS;
(GOKyCHOE pacCTOSHUE W ONTHYECKAsl CHJIa TOHKOW JIMH3BI, ONTHYECKasl pa3HOCTh
X0J1a, TMOCTOSIHHAs AU(PPAKIMOHHOM pelIeTKu; BHEHUN ¢Gotodrddext, ¢oToH,
OHEPrus M UMITYJIbC (POTOHA, KpacHas rpanuinia ¢otodddekra, pabora BhIXOAA;
slepHass MOJCIb aToMa, paJUOAKTUBHBIN pacmaa, TMepuoj TOoJypaciaja;
DJIEMEHTApPHBIE YaCTHUIIbI;

CMbBICTT pu3uuecKux 3aKOH08, NPUHUUNOS, NPAGUT, NOCIYIANMOE . 3aKOHA
cnoxxenust ckopocrei, I, I, 111 3akonoB Herotona, BcemupHoro tarorenus, ['yka,
COXpaHEHUS] MEXaHUYECKOW PHEPTUH, COXPAHEHUSI UMITYJIbCca, 3aKOHOB ApXHUMe/a,
[Tackayss, mepBOTO 3aKOHA TEPMOIWHAMUKH, Ta30BBIX 3aKOHOB; 3aKOHOB
COXpaHEHHUsl JJEKTPUYECKOro 3apsna, KyioHa, mpUHIUNA CYNEPIO3HUINH
IEKTPUUECKUX M MarHUTHBIX MOJieH; 3akoHOB Oma JUisi OJIHOPOJHOTO yYacTKa
LETH, JJIs1 TOTHOM 1enu, Jkoyns — Jlenna; Amriepa; a31eKTpOMarHuTHOM HHAYKIUU
@apanes, npaswia Jlenua, cuina JlopeHna; 3aKOHOB OTPaXCHUS U MPEIIOMIICHUSA
CBETa; IIOCTYJAaTOB OWHINTEHHA; 3aKOHOB B3aWMOCBSI3M MAacChl M DJHEPIHH,
BHemHero (oTtodddekra; paguoakTUBHOTO pacmana, nmoctynatoB bopa, mpaBui
CMEIICHUS TIPH O-, B -pacmanax;

yMembs peuwiams 3a0a4u.

1) Ha IpUMEHEHNE KUHEMATHYECKUX 3aKOHOB MOCTYIATEeIbHOTO JBHIKCHHS,

3aKOHa CJIOXCHUA CKOpOCTCfI, Ha OnpcaciCHUC IICpuoJga, 4YacTOTbl, Ha CBI3b



YIJIOBOWM W JIMHEMHOW CKOPOCTEW, HA ONPEIEIEHUE UEHTPOCTPEMUTEIIBHOTO
YCKOPEHUS IPU PAaBHOMEPHOM BpallaTeIbHOM JABUKEHUH, HA IPUMEHEHUE 3aKOHOB
HeroTona, I'yka, BCEMUPHOTO TATOTEHHUS], COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
PHEepruM, ApxuMmesaa; Ha pacueT paboTbl U MOIIHOCTH, Ha JBIXKEHHE TeN TOJ
JEHUCTBUEM CUJIBI TSKECTH, YIPYTOCTH, TPEHHUS; HA ONPEIEIICHHE NTEPUO0/IA, YACTOTHI
u (da3pl KoseOaHUM, mepuoja KoiaeOaHW MaTeMaTH4YeCKOoro M MPYKUHHOTO
MasiTHUKOB, CKOPOCTH PAaCIPOCTPAHEHUS U JUTUHBI BOJIHBL;

2) Ha pacyeT mapaMeTPOB COCTOSHHS HMJIeaIbHOTO Ta3a (AaBiieHus, o0bema,
TEMIEPATypbl) C HCIOJb30BAHHUEM OCHOBHOIO YPaBHEHHS MOJIEKYJSIPHO-
KMHETHYECKOW Teopun 1 ypaBHeHUs1 Knaneiipona-MeHeneeBa; Ha pacueT padoThl,
KOJIMYECTBA TEIUIOThI, U3MEHEHMSI BHYTPEHHEN SHEPTUU OJJHOATOMHOTI'O HJI€aJIbHOTO
rasa rpu U30TEPMHUUECKOM, H30XOPHOM, U300apHOM IpoIieccax ¢ UCIOIb30BAaHUEM
MEePBOT0 3aKOHA TEPMOJIMHAMUKU, HA TPUMEHEHUE YpaBHEHUS TETIOBOTrO OanaHca
IIPU [IEPEXOJe BELIECTBA M3 OJHOIO AarperaTHoro COCTOSIHMS B JIpyroe; Ha
onpenesienre ko3 PuImenHTa nojae3Horo AeMCTBUs TEIIOBBIX JBUTATEICH;

3) Ha mpUMEHEHHE 3aKOHA COXPAHEHUs 3apsaa u 3akoHa KysoHa; Ha pacuer
HaIpPsHKEHHOCTH M TOTEHIMAIa 3JIEKTPOCTATUYECKOro TOJIs; Ha ONpelesieHue
HaIpspKeHUsl, pabdoThl CHJI  ANEKTPUYECKOrO TMOJs, CBS3M HANpSOKEHUS U
HaIIPSDKEHHOCTH  OJIHOPOJIHOTO  AJIEKTPOCTATUYECKOTO TOJISA, 3JIEKTPOEMKOCTH
KOHJICHCATOpa, YHEPTUH IEKTPOCTATUYECKOTO MOJIsI KOHIEHCATOPA;

4) Ha pacyer INIEKTPUYECKUX Lenel C HMCIOoJb30BaHHEeM 3akoHa Oma uis
OTHOPOJHOIO YyYacTKa LEeNMH W IIOJHOM LEeNu MpU IMOCIEAOBATEJIBHOM U
napajyieIbHOM COEAMHEHUSIX PE3UCTOPOB; Ha pacyeT paboTbl M  MOIIHOCTHU
AIIEKTPUYECKOr0 TOKA, Ha MpUMeHeHue 3akoHa /[xoynsa-JIenuna;

5) Ha onpezienieHue cribl AMriepa, critbl JIopeHIia; Ha pacyeT XapaKTepUCTUK
JBW)KCHUSI  3apsDKEHHOM — 4YacTHIbl B OJHOPOJIHOM  MAarHUTHOM  TOJIi€
MEPIEHIUKYJIIPHO JUHUSM MAarHUTHOW MHJIYKIIMHU; Ha pacyeT MarHUTHOTO TIOTOKA;
Ha TPUMEHEHUE 3aKOHA DJIEKTPOMAarHUTHOM MHAYKUIMM | mpaswia Jlenna,
AIEKTPOABUKYIIECH CUIIbI CAMOMHAYKIIMY U UHIYKTUBHOCTH KaTYIIKHU;

6) Ha onpeaeneHHe TMEPUOJA, YACTOTBI M DHEPIUUM  CBOOOIHBIX
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9JIEKTPOMArHUTHBIX KOJIEOAHUN B KOJ€0aTEIbHOM KOHTYPE;

7) Ha mpuMeHeHHe POPMYII, CBSI3BIBAIOINX JUTMHY BOJHBI C YACTOTOW CBETA
U €ro CKOPOCTBIO; Ha NMPUMEHEHHE 3aKOHOB OTPAKEHUS U IPEIOMIIEHUS CBETa,
(bopMyIbl TOHKOM JTUH3HI,

8) Ha BBIYHCIEHUE YAaCTOTHI M JJIMHBI BOJIHBI W3JIyUYEHHUS TPHU IMEPEXOJe
JJIEKTPOHA B AaTOME M3 OJHOTO 3HEPreTUYECKOrO0 COCTOSHUSA B Jpyroe; Ha
WCITOJIb30BAaHUE YPAaBHEHUS DUHINTEIHA 1711 BHETTHETO GoTodddexTa;

9) Ha ompeneneHre MPOIYKTOB SICPHBIX PEaKIMii; HA MPUMEHEHUE 3aKOHA

PadIOaKTHUBHOTI'O paciiaaa v IIpaBUI CMCIICHUSA IIPH O.-, B -paciaaax.

4. @opma npoBeieHUsI BCTYNUTEIHLHOT0 UCTILITAHUS

[Ipy moArOoTOBKE 3K3aMEHAIIMOHHBIX BAPUAHTOB HCIIOJIB30BaHbl aHAJIOTH
KOMILJIEKCOB 3a/IaHUM CTaHJIAPTU3UPOBAHHON (POPMBI, BBIMOJHEHUE KOTOPBIX
MO3BOJISIET YCTAHOBUTH YPOBEHb OCBOEHUS (eJepalibHOTO TOCYIapCTBEHHOTO
o0pa3oBaTeIbLHOIO CTaHaapTa Mo (U3MKE B paMKax OCHOBHOTO OOIIEro u
cpeaHero oo1ero oopa3zoBaHusl.

BerynuTensHoe ucnibITanre NpoBOAUTCS B (hOpMe YCTHOTO COOECEIOBAHUSI.
Bpewmsi, oTBeZICHHOE HA TTOATOTOBKY M BBITIOJIHEHUS 3aaHuid YacTu 1 BCTYIUTENBHOTO
UCTIBITaHMsI, COCTaBIsIeT He Oosiee 60 MUHYT (TIEpBBINA aCTPOHOMHUYECKHIA Yac). Bpems
Hayasia pabOThl MCUUCISAETCS C MOMEHTa noiydyeHus 3aaanus Yactu 1.
OOcyxkaeHue 3TUX 3aJlaHuid COCTOUTCSI OJJHOBPEMEHHO C 00CYX IACHUEM 3aJaHuM
Yactu 2 (B cimyyae HE0OXOIUMOCTH).

Bpewmsi, oTBereHHOE Ha BBHIMOJIHEHUE W OOCYXXIeHue 3amanus Yactu 2,
COCTaBJISIET Taroke He Oosee 60 MuHYT. OTCUET BpeMeHH (BTOPOM aCTPOHOMUYECKUIA
4ac) cTapTyeT ¢ MOMEHTa NoTydeHus 3a1anus Yactu 2.

Beero mponomkuTenbHOCT  3Kk3amMeHa  coctaBiusier 120 mmHyT (2

ACTPOHOMHUYECKHX 4aca).

d. CTpyKTypa BCTYNIUTEIBLHOT0 UCTILITAHUSA

Bomnpockl cobecenoBanus 1o (pu3uke pa3aeieHbl Ha JIBE YacTH.
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B Yactu 1 coOpaHnbl 3ajaHusi, Mpearnoiaramnme peiueHue 3aaadd. B oty
4acTh BXOJAT 3a7aHus 1- 5, Kaxk/10e U3 KOTOPBIX MAaKCHUMAaJILHO Mpejnojaraet 4
MIEpBUYHBIX OaJa.

MakcumManbHOE KOJIUYECTBO IICPBUYHLBIX B Yactu 1: 10 IICPBUYHBIX 0ajoB

3a,Z[aHI/I$I qacTHu 2, HOCBHHIéHHI)IG OOCHKC YMCHHUA PCIIATh KAaYCCTBCHHBLIC U
paC‘{éTHLIG 3aJa4H I10 (1)I/ISI/IK€. 3,Z[€CI) npcajaararoTCs 3aiaHruA KakK € SIBHO BaﬂaHHOﬁ
@HSHHCCKOﬁ MOICIIBIO, TAK U Ooiece CJIOKHBIC, C HCJIBHO SaﬂaHHOﬁ MOJICIIBIO.

3amanusl 4acTu 2 TpeabsBisieTcss aOUTYpHEHTY Tociie pelleHds 3aJaaHuid
yactd |1 W mpeanosnararoT OOCYXKJEHHE, CIEIYIONIee 3a O3HAKOMIICHUEM C
3aganueM. Ilpu sToM 3ajmaHusi 4acTH 2 OLEHUBAIOTCA C MAaKCHUMalbHBIM
NEPBUYHBIM 0aJIOM 5.

OO011ee MaKCMMaIbHOE KOJIMYECTBO NEPBUYHBIX 0aioB 15.

5. [loka3aTesin U KPUTEPHHU Pe3ybTaTa BCTYNMUTEILHOT0 UCTILITAHUS,
IKAJIa U PoleaypPa OlleHNBAHUS

BerynurensHbii  9K3aMeH 1O (U3MKE TPHU3BAH  BBISIBUTH  3HAHHE
aOUTYpUEHTOM TIpeIMETa B 00BbEME MPOrpaMMbI 00111e00pa30BaTeIbHON CpeHEl

IIKOJIBI.
Pe3ynbpTaThl ciauum 3x3amMeHa oueHuBarorcs o 100-0amibpHON mKane.

5.1. Kpurepuu pe3yjbTaTa BCTYNUTEIBHOT0 UCTIBITAHUSA

Yacrte 1. 3ananns 1-5. Pemenune 3agau

Kputepwuit oteta IIepBuuHnbIe
bainel
| 3anucanel pu3nUECKUe 3aKOHBI, 3AKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX 4

HEO0XOIMMO ISl peLIeHHs 3a/1a41 BBIOpaHHBIM CIOCOOOM M 000CHOBAHBI

I1. Onncans! Bce BHOBb BBOJUMEBIE B PELICHUH OYKBEHHBIE 0003HAUEHHS
(u3NUeCKuX BEINUUH (3a UCKTIOUEeHUEM 0003HAUEHUL KOHCTHAHM, YKA3AHHBIX 6
sapuarme, 0003HAUEHULL 6EIUYUH, UCNOTbIYEMbIX 8 YCI08UU 30aYU).

I11. IIpoBeneHs HEOOXOAUMBIE MaTEMAaTHUECKUE ITPEoOPa30BaHUS

U pacuéThl (MOCTAaHOBKA YHCIIOBBIX JAHHBIX B KOHEUHYIO QOPMYITY), IPUBOISIINE
K IPaBUWIBHOMY YHCIIOBOMY OTBETY.

| V. IIpencraBien npaBUIbHBII OTBET C yKa3aHUEM €JHMHUL] U3MEPEHHUS] HCKOMOMR

BCIIMYHHBI.
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B 000cHOBaHMM OTCYTCTBYET OAMH MIIM HECKOJBKO U3 SJIEMEHTOB. 3
[TpaBuIBbHO 3anMCaHbI BCE HEOOXOANMBIE MOIOKEHUS TECOPUH U TIPOBEICHEI
HEoOX0nMbIe TPeoOpa3oBaHus, HO IMEETCS OJJH MM HECKOJIBKO U3 CIICTYIOIIHNX
HEJIOCTATKOB:

myHKTHL || u 1], mpexcraBnens! He B moHOM 00BEME HITH OTCYTCTBYIOT;
NI

B PEIICHUH UMEIOTCS JINIIHUE 3alIMCH, HE BXOASIIME B pelIeHUe (BO3MOXKHO,
HEBEpHBIE), KOTOPBIC HE OTAETICHBI OT PELICHUS U He 3a4EPKHYTHI;
NI

B MaTeMaTHYEeCKUX MPeoOpa3oBaHMAX WM BRIYMCICHUSIX JOMYIICHBI OLITHOKH,
U (WIK) IPOIMYLICHBI JTOTUYECKH BaKHBIE IIATH;
" (UJIN)

oTcyTcTBYeT IMyHKT |V mnm B HEM nomymieHa ommoKa (B TOM YHCIIe B 3aIHCH
€IMHUII U3MEPEHHsI BETMYHMHBI)
[IpaBunbHO 3amucanbl Bce HEOOXOAUMBIE TTOJIOKEHUS TEOPUH, (PHU3NIECKHE 2
3aKOHBI, 3aKOHOMEPHOCTH;
Y TIPOBE/ICHBI HEOOXO0IMMBIE TIPE00Pa30BaHNUS,
" IpEaACTaBJICH HpaBHJIBHI:Iﬁ OTBET C YKa3aHUEM CIMHHUI U3MCPCHUSA HCKOMOM
BEJINYMHEI,
HO MIMEETCS O/TMH WM HECKOJIBKO U3 CIEAYIONINX HEIOCTATKOB U
- 000CHOBaHUE OTCYTCTBYET;

- mysKTHI || u 111, mpencTaBineHsr He B TOTHOM 00BbEME WIIH OTCYTCTBYIOT;

IIpencrasnen NpaBUIIbHBIN OTBET C YKa3aHUEM €IUHUL U3MEPEHUS UICKOMOU 1
BEJINYUHBI.

OtcyrcTByroT wiu HeBepusl mi. |, 11, 111

OTcyTCTBYET MM HEBEPHO yKa3aHbl MyHKTHI |-VI. 0

Maxkcumanvroi 6ann 4

Yactp 2. 3aganue 6
KauecTBeHHbBIE U pacUETHBIE 321241 MO (PU3HKe ¢ BLIOOPOM (PU3NUECKOH
MO/1eJIM Ha OCHOBAaHWUM aHaJIM3a YCIOBHUS 3a1aHUA

Conep:xanue Kpurepus bana

|. BepHo 060cHOBaHa BO3MOKHOCTb UCIOJIB30BaHUS (PU3NUECKUX 5
3aKOHOB (3aKOHOMEPHOCTEH ); 3aIllMCaHbl TOJIOKEHUS TEOPUH U

(bu3MYecKue 3aKOHbI, 3aKOHOMEPHOCTH, TPUMEHEHNE KOTOPBIX

HEOOXOIMMO JIJISl PEIICHUS 3a1a9i BRIOPAHHBIM CIIOCOOOM.

I1. Cnenan mpaBUIBHBIN PUCYHOK (KapTHHKA C YKA3aHUEM CHIT/
AIEKTpUYEcKas Uenb U T.I1.)

I11. BepHo yka3aH cMbIC]I BBEIEHHBIX OYKBEHHBIX 0003HAaYCHHI
(U3UYCCKUX BEITMYHH

IV. Tlonyden BepHBI OTBET, YKa3aHbI €IMHUIIBI H3MEPEHUS
BEJIMYUH

V. BepHO gaHbl OTBETHI Ha BOIPOCHI, IPEIOKECHHBIE
npenoaaBareneM (He 0osee 10, ¢ y4eTOM HABOJASIIUX BOITPOCOB)
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OOGOCHOBAHHO TMOJIYYEH BEPHBI OTBET, HO HE JIaHbl BEPHBIE OTBETHI 4
Ha BOIPOCHI
[TosyueH BepHBINA OTBET, HO 3
He BoiroaueHs! .1, 11, 111

WM B OTBETE €CTh TAK)KE U HEBEPHBIE PACCYKIACHUS
WK pelieHUe HeJI0CTaTOYHO 00OCHOBAHO

3aaHue CBEICHO K 3aj[aue C UCIOIb30BAaHUEM (PU3UUECKHUX 2
3aKOHOB, BBIOPAaH BEPHBIN aITOPUTM, YACTh I1aT0OB BBHITTOTHEHBI
IIPaBUJIBHO, HO B 1IEJIOM PEIICHHE HE IPUBOAUT K NPABUIBHOMY
OTBETY

N

Boinonnen npaBuiibHO 1.1 1 |1 6e3 mpaBHIIbHBIX 1IATOB B
NOCJIEYIOIIEM PEIICHUN

BepHno BeinosHeH Tonbko oaud u3 1.l, 11, 111 1

Pemenne He COOTBETCTBYET HU OJTHOMY M3 KPUTEPHCB, 0

MIEPEUYNCIICHHBIX BBITIC

Maxkcumanvuwviii 6ann 5 5

KonmngecTtBO | MakcuMalnbH [Ipouent Tun 3aganns
3aJaHNU bIN MAaKCUMAJIBHOT' O
NEPBUYHBIN | MEPBUYHOTrO Oana
Oasn

Yacrs 1 5 10 50 % Pemtenue 3amau

Yactp 2 1 5 50 % 3agava ¢ BEIOOpOM
(bU3UYECKON MOJIENH,
000CHOBaHHEM
BBIOOpA U
pPa3BEepPHYTHIM
OTBETOM

HUTOTO 6 15 100%

Takum oOpa3oMm, aOUTYpUEHT, MPABUILHO BBHINOJHUBIIMKA BCE 3aJaHUs
BCTYIIUTEJIBHOTO  WCHOBITaHUSA, TodydaeT 15 mepBuUHBIX  OaIoOB, 4TO
npupaBHuBaercsa 100%.

Pe3ynbTaT BCTYNMUTENBHOTO MCHBITAHUS CUMTAETCS TOJIOKUTEIBHBIM, €CIU
cymMMa HaOpaHHBIX OaJlJIOB COOTBETCTBYET MUHHMMAJILHOMY KOJIMYECTBY OaylioOB,
ycTaHoBiieHHOMY [IpaBunamu mpuema Ha 0oOydeHHE TO MpPOTrpaMMaM BBICIIETO
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oOpa3oBaHusl — Mporpammam OakajaBpuaTa, nporpamMmam crenranurera B 2026
rony B ®I'AOY BO PHUMY wum. H. U. IluporoBa MunznpaBa Poccuu mno
COOTBETCTBYIOIIEMY HAIPaBJICHUIO MTOJITOTOBKH (CIEIHMAIBHOCTD), UJIA TPEBBIIIACT
ero.

Jliss TOATOTOBKM K dK3aMeHy Mo Qu3uke mo mpemnaraemoi IIporpamme
PEKOMEHTyETCsI UCTIOIh30BaTh 0a30BbIC YUCOHUKH, TTPEIJIaraeMbIe JIs IIOTOTOBKH
kK EI'D o ¢usuke B cpenne 00111e00pa3oBaTeibHOMN HIKOJIE.

JleMOHCTPAaIlMOHHBIH BAPHAHT BCTYNHUTEIBLHOI0 HCNILITAHUSA B (popme
col0ecenoBanus nmo Gpusuke

Yacre 1.

Ilonnoe npasunvhoe peutenue Kaxcoou u3 zaoau I1-5 0onxcno coodepircameo
3aKOHbL U POpMYTIbl, NPUMEHEHUE KOMOPBLIX HE00X00UMO U 00CHMAMOYHO 04
peutenua 3adayu, 000CHOBAHUE NPUMEHUMOCHMU IMUX 3AKOHO8, A MAKIice
Mamemamuyeckue npeodpaz0éanus, pacuyémaol ¢ YUCAEHHbLIM OMEEemoM U npu
Heo0X00UMOCmU PUCYHOK, NOACHAIOWUIL DeuleHue.

1. Ha TOHKOI1 HEBECOMOW HUTH MOJIBEIIEH IPy3 Maccou 1 |

kr 1 00beMoM 1 cv®. [IpH 3TOM I'Py3 LENUKOM IOTPYKEH B

BOJIy U HE KacaeTcs AHa cocyaa. Haiiaure MOTyb CHIIbI - I__LI -

HaTspKeHUS HUTH. CHenanTe puCyHOK C YKa3aHUEM BCEX N RSttt .
o e S

CUJI ICMCTBYIOIIMX HA TEJIO.

2. JIBa OAMHAKOBBIX TEIJIOM30JIMPOBAHHBIX COCYJIa COETUHEHBI KOPOTKOM

TpyOKOH ¢ KpaHOM. B 1epBoM cocyzie HaxoauTCs v, =2 MOJIb I'eIUs IIpH

temneparype T, =400 K; Bo BTOpoM — v, =3 MOJIb aprosa Ipu Temreparype
T, =300 K. Kpan oTkpsIBatoT. B ycTaHOBUBIIIEMCS] pABHOBECHOM COCTOSIHUM
JaBJIeHHE B cocysiax ctaHoBUTCS P =9,4 klla. Onpenenure 006EM V ogHOTO

cocyna. O0béMOM TpyOKH MMpeHeOpeyb.
3. PeoctaT R moakmtou€H K HICTOUHHMKY TOKA C

Er
OJIC E v BHyTPEHHUM CONIPOTUBJIEHUEM I —— R
(cM. puc.). 3aBUCHUMOCTh CHUJIBI TOKA B LIEMH OT
COMPOTHUBJICHUS PeocTaTa MpeCTaBIeHa Ha
rpaduke. Halimure conpoTuBieHne peocTara, I, Aa
IpU KOTOPOM MOIIHOCTh TOKa, BhIJIC/IsIEeMasi Ha
BHYTPEHHEM COINPOTUBIICHUH UCTOUYHHKA,
paBHa § BT.

T

oF N WA o

12345678 R,0m

4. TInockass MOHOXpOMaTHYECKasi CBETOBAs BOJIHA C YaCTOTOM 8,0-10% I'y manaer
10 HOpMaJI Ha nudpakiponnyto peméeTky. [lapamiensno pemérke nmozanu Heé
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pa3melnieHa coduparoras JinH3a ¢ GOKYCHBIM paccTosiHieM 21 cm.
JndpakunoHHas KapTHHA HaOIIOAAETCs HA SKPaHe B 3a1Hel (hOKaTbHOM
TIOCKOCTH JIMH3BL. PaccTosiHre Mexy e€ riIaBHBIMA MaKCUMyMaMH 1-ro u 2-Tro
nopsakoB paBHO 18 mm. Haitaure nepuos pemérku. OTBET BhIpasUTe

B MHKpOMeTpax (MKM), OKpYTJIUB A0 AecAThIX. CUUTATh AJIS MaJbIX YTJIOB (¢ <<
1 B pagnanax) tgp ~Sinp~ ¢.

5. ®0TOAMEKTPOHBI, BELIONTHIC MOHOXPOMATHYECKHM CBETOM M3 METajlia C
paboToii BeIxoaa Agyux = 1,89 3B, monamaroT B 0THOPOHOE SIEKTPUICCKOE TTOJIE
¢ Hanpspk€aHOCThIO £ = 100 B/M. KakoBa wactoTa cBeTa V, €Cliv JyTHHA

TOPMO3HOTO MYTH y (POTOAIEKTPOHOB, Ubsl HAYAJIbHAS CKOPOCTh MAaKCUMAJIbHA 1

—

HanpaBJIcHa BIOJb JHHAN HaNpspkEHHOCTH ot E, cocrasisier d = 8,7 mm?

Yacrs 2.
3agauya ¢ BbIOOpPOM (PU3HYECKOM MOJeH, 000CHOBAHHEM BbIOOpPa U
Pa3BEePHYTHIM OTBETOM.

ManeHbKul HE3apS)KEHHBIN IIapUK, ITOJBEIICHHBIA HA HEMPOBOAIICH HUTH,
MOMEMIEH HaJl TOPU30HTAIBHOW IUAJICKTPUYECKOM IUIACTUHOM, PaBHOMEPHO
3apsOKEHHOM  TIOJIOKUTENBHBIM  3apsiioM. Pa3mepbl IIacTMHBI BO MHOIO pa3
MPEBBIIAIOT JIMHY HUTH. ONUpasch Ha 3aKOHBI MEXAHUKU U DJICKTPOJUHAMUKH,
00BSICHUTE, KaK U3MEHHUTCS MEPUO] MAJIbIX CBOOOTHBIX KOJICOAHHH IIapuKa, €CIu
€My COOOIITUTh OTPHUIATEIBHBIN 3apsiI.

[Ipencenarens mpeIMeTHON KOMHCCHH 1O (PU3HKE Maunena T.B.
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