


[TporpamMma BCTYNMUTENBHBIX UCOIBITAHHUNA 1O AUCUUIUIMHE «DH3HKay pa3paboTaHa B COOTBETCTBUU
®denepanbHbiM  3akoHOM «O0 o0Opa3oBanuu B Poccuiickoit ®enepanuu» (¢ HU3MEHEHUSAMH U
nonogHeHusAMN) ot 29 nexadps 2012 r. Ne 273-D3 u DepepanbHbIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM CpeJIHEro (TOJIHOr0) 001Iero 00pa3oBaHusl, yTBEPKACHHBIM ITpHKkazoM MuHoOpHayku Poccun
ot 17 mast 2012 r. Ne 413.

PaGouass mporpamma mnpegHa3Hau€Ha IS TPOBEACHHUS BCTYNUTEIBHBIX HMCHBITAHUM IS
MOCTYNAIOUIUX MO MporpaMMaM OakanaBpuaTa U ClieluaiuTera no gucuuminie «Duzukay

CocraBuTenpb — KaHAUIAT (PU3HKO-MaTeMaTHYECKUX HayK, AoneHT Huxumun F0.A.

[TporpamMMa BCTYNHUTEIBHBIX UCTIBITAHUN OOCYXJI€Ha Ha 3aceqaHuu Kadeapsl «MaTemMaTuyeckue u
€CTECTBEHHOHAYYHbIE JUCLIUIUIMHBDY

« 17 »_okts6ps 2023 r. (mpotokon Ne 2).

3aB. kadenpoii «MaremMaTu4ecKue u
€CTECTBEHHOHAYYHBIE TUCIUTUINHBIY, E.M. bacapsirnna
JIOKTOP TEXHUYECKUX HayK, mpodeccop



Ok wdNPEF

COJEP)KAHUE

Coneprxanuie TUCIUILIAHBI
CtpyKTypa 3K3aMeHaIlMOHHOM pabOThI
Cucrema oLieHUBaHUS 3HAHUI
Pexomennyemas nureparypa

Jluct perucrpanuu M3MEHEHUM

-
l_\Lomm-b



1. COAEP KAHME JUCHUIIJINHBI
1.1. PU3UKA U METO/IbIl HAYYHOTI'O ITO3HAHUA

®u3uka Kak Hayka. HaydHble METOIbI IO3HAHUS OKPYKAIOLIETO MUPA U UX OTJIMYUSA OT IPYTUX
METOJIOB MO3HAaHUA. POJIb SKCIIEpUMEHTA U TEOPUH B IIpoLiecce NO3HAHMS IPUpoAbl. HaydHble THIIOTE3HI.
@usnueckue 3aKoHbl. OCHOBHBIE 3JIEMEHTHI (PU3UYECKON KapTHHBI MHPA.

1.2. MEXAHHUKA

1.2.1. Kunemamuka. Mexanuueckoe IBUXXEHUE U ero BUIbl. OTHOCUTEIBHOCTh MEXaHMYECKOIO
newkeHus. Ckopoctb. Yckopenue. PaBHoMepHoe aBmxkeHue. IIpsMonnHeiiHO€ paBHOYCKOpPEHHOE
IBI>KeHUe. J[BUXKEHHE C yCKOpEeHHEM CBOOOIHOIO NaieHus. [IBIKeHUE 110 OKPYKHOCTH C IIOCTOSHHOM 110
MOJIYJIIO CKOPOCTBIO. LIeHTpOCTpeMUTENBHOE YCKOPEHHE

1.2.2. /lunamuxa. InepuyanbHble CUCTEMBI OTCUETa. 3aKOHbI JUHAMUKHU. [lepBsiii 3akoH HeroTOHA.
[Ipunuun ornocutensHocTH ["anunes. Macca tena. [Inotnocts BemectBa. Cuna. [Ipuniun cynepno3unuu
cun. Bropoii 3akon Hprorona. Tperuit 3akoH HproToHa. 3aKOH BCEMHUPHOTO  TATOTEHUS.
HenTtpoctpemurenbHas cuna. MckyccrBenHble cyTHUKU 3emiuu. Cuia TsbkecTd. Bec M HEBECOMOCTbD.
Cuna ynpyrocrtu. 3akoH ['yka. Cuna tpenus. JlaBieHue.

1.2.3. Cmamuxa. MomenT cuibl. LIeHTp TspkecTH. Y ClToBHUS paBHOBECHS TBEpI0ro Teia. JlaBieHue
xukoctu. Coobmaromuecs cocyapl. 3akoH Ilackans. [Tpunuun neiicTBus ruipaBIMYecKuX MEXaHU3MOB.
Cuna Apxumena. YcinoBus IIaBaHUs Tel.

1.2.4. 3axonvr coxpanenus 6 mexanuxe. VIMiynbc Tena. 3aKOH M3MEHEHHUs HMIIyJbca Tela.
Nmnynbe cunbl. UMiynbe cuctemsl Ted. BHyTpeHHHE M BHEIIHME CUJIbl. 3aKOH COXPAaHEHUsS MMITyJbca
cucremsl Tel. PeakTuBHOe nBmxeHue. Pabora cuibl. MomiHocTs. PaboTa kak Mepa U3MEHEHUs SHEPIUu.
Kunernueckas sneprusa. Teopema o kuHeTH4eckoM sHepruu. [loTeHnmanbHas 3HEPrus B II0JIE CHUIIBI
TSKECTM M Ccwibl ynpyroctd. KoHcepBaTHMBHBIE W IMCCUIIATHUBHBIE CHJIBI. 3aKOH COXPaHEHUs
MEXaHMYECKOH 3Hepruu. YNnpyrue u Heynpyrue CTOJIKHOBEHUS.

1.2.5. Mexanuueckue «onebanusi u 6oanvl. l'apMOHMYECKMe KoJieOaHUS. YpaBHEHHE
rapMOHHYECKUX KoseOaHui. Ammuintyna u dasza xonedbanuil. [lepros xonebanuil. Yacrora xonedaHuii.
CBoOosnHble KoneOaHMA (MaTeMaTHMYeCKUH M MPYXKUHHBIA MasATHUKHM). OHeprus CBOOOJHBIX
He3aTyXawlux KoyiebaHuil. BeiHyX/1eHHbIe KojeOaHusa. AMIUIMTYJa YCTaHOBHUBIIMXCS BBIHYKICHHBIX
konebanuil. Pesonanc. Mexanuueckue BoJHbI. Buabl Mexanndeckux BosiH. CKOPOCTh pacpOCTpaHEHUs
MEXaHUYECKUX BOJH. [[n1Ha BONHBI. 3ByKOBBIE BOJIHBI.

1.3. MOJIEKVJISIPHA S ®U3UKA

1.3.1. Monexynapnasa ¢usuxa. Bo3HUKHOBEHHE aTOMUCTUYECKON TUTIOTE3bl CTPOSHUS BEIIECTBA U

€€ JKCIIepUMEHTANIbHbIE JO0Ka3aTelbcTBa. OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKONW TEOPHH.
BbpoynoBckoe nsmxkenue. lapnenue. JJuddysus. CTpoeHue 1 cBOCTBaA ra30B, KUIAKOCTEH U TBEPBIX TEII.
TennoBoe nBM)KEHHME aTOMOB M MOJIEKYJl BellecTBa. AOCOJIOTHAas TeMIeparypa Kak Mepa cpenHei
KMHETUYECKOW AHEPrHM TEIUIOBOTO JIBMKEHMS 4acTUIl BeniecTBa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-
KUHETHUYECKON TEOPHH.
Mogenb uaeanbHOro ra3a. Y paBHEHHE COCTOSIHUS UI€albHOTO raza. CBsi3b MEXAy JaBICHUEM U CpEAHEN
KMHETUYECKOM SHEeprueil TemjaoBOro ABMXKEHUS MOJIEKYJ HJlealbHOro rasza. CBsi3b TeMIlepaTypbl raza co
CpeHell KMHETHYecKOM sHepruell ero vactuil. YpaBHeHue MenpaeneeBa — Knanelipona. M3ompouecchr:
M30TEPMUUYECKUN, H30XOpHBIM, U300apHBIA mponecchl. ['paduxu wuzomnporeccoB. HaceblleHHble U
HEHaCBILIECHHBbIE NIapbl. BinakHOCTh Bo3yxa. Mi3MeHeHne arperaTHblX COCTOSIHUM BELIECTBA: UCIIAPEHUE U
KOHJICHCAILIUsI, KUIEHHE J>KUIKOCTH. VI3MeHeHHe arperaTHbIX COCTOSHUM BEIECTBa: IUIaBJIEHUE U
KpucTaju3anus. Vi3aMeHeHne s3Hepruu B (pa3oBbIX Mepexoiax.

1.3.2. Tepmoounamuxa. BHyTpenHss sHeprus. TeruioBoe paBHOBecwe. Teruronepenada. Bus
Terutonepenaurd. KomudecTBo TEmoThl. YenbHas TEIUIOEMKOCTh BelecTBa. PaboTa B TepMOAMHAMUKE.
VYpaBHenue TtersioBoro OanaHca. [lepBblii  3aKOH TEpMOAMHAMHUKH. 3amUCh TEPBOrO  3aKOHA
TEPMOJIMHAMUKH TIPH Pa3IMYHBIX U30mporeccax. AnnadaTHeli mporecc. Bropoii 3akoH TepMOIUHAMUKH.
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TeroBble nBUTATENM U OXpaHa OKpyxaromeil cpenbl. KoaphuiueHT none3Horo ASHCTBHUS TEIUIOBBIX
nsurareneil. MaeansHeiil TeroBoi asurarens. [ukn Kapho.

1.4. SJIEKTPOANHAMUKA

1.4.1. Dnexmpocmamuxa. Dnextpusauusi Tel. B3ammoneiicTBue 3apsaoB. J[Ba Buaa 3apsja.
DOneMEHTAapHBIA AIEKTPUUECKUI 3apal. 3aKOH COXpPAHEHHMsS JJIEKTPUUYECKOro 3apsajaa. TodeyHsli
aneKkTpudeckuil 3apsna. 3akoH Kynona. Dnektpudeckoe mnoJie. JlecTBHUE 3JIEKTPUUYECKOTO IMOJs Ha
aneKTpudecKue 3apsaabl. HanpsykeHHOCTh 31eKTpUuyecKoro nost. HanpsskeHHOCTH [0Sl TOYEUHOT 0 3apsiaa.
[IpuHnun cynepno3uuuu  3JaeKTpuyeckux mnonel. Jluaum  HampspbkeHHocTH. lloTeHumanbHOCTH
aNeKTpocTaTuyeckoro nosisd. Ilorennuman anekrpudeckoro nois. Pasnocts norennuanos. [lotenuman nosns
TOYEYHOI'0 3apsja. OKBUIOTCHLHMAIbHBIE IOBEPXHOCTH. [IpOBOJHHMKM B 3JIEKTPUYECKOM IIOJE.
DnexTpocTaTHuecKas MHIAYKIUSA. DJIEKTpOCTaTUYeCcKas 3amuTa. [{M3JIeKTpUKU B 3JIEKTPUUYECKOM IIOJIE.
[lonspusle w  HenosisipHble  AWAJIEKTpUKH. [lonmspuzaumss  nudnexkTpukoB.  JMdnekTtpuyeckas
IIPOHUIIAEMOCTb.  DJIEKTPUYECKAsi €MKOCTb IPOBOJHUKA. OHEPIrUs 3apspKEHHOIO  IPOBOJHUKA.
KonneHncaropsl. DneKTpoeMKOCTh KOHJIeHCaTopoB. [lmockuii KOHAEHcATOp. DHEprus 3JIEKTPUUYECKOTO
1oJist KoHaeHcaropos. [locienoBaTenbHOE U NapaJlIeNIbHOE COEAMHEHNE KOHAEHCAaTOPOB.

1.4.2. 3akonvl nocmosanno2o moka. Inektpudeckuit Tok. [locTosHHbIN anekTprueckuii Tok. Cuia
TOKa. OJJekTpuyeckoe comporupieHue. Hampspkenuwe. 3akoH Oma s OJHOPOJHOTO YYacTKa IICTIH.
[TocnenoBarenpHOE U MapaieIbHOE COEAMHEHUE TPOBOJHUKOB. CMEIaHHOE COEIMHEHHUE MTPOBOIHUKOB.
DOneKTpoABMKYyLIasi cuia. BHyTpeHHee CONpOTHUBICHHE HMCTOYHHMKA TOKa. 3akoH Owma Juisl MOJIHOU
anekTpudeckoii enu. Pabota sanexkrpudeckoro Toka. 3akoH Jxoyms — JIlenia. MOIMIHOCTB AIEKTPUYECKOTO
TOKa. DJIEKTPUUYECKUN TOK B METa/laX. 3aBUCUMOCTb COIPOTUBIIEHUS METAINIMYECKUX ITPOBOJHUKOB OT
TeMieparypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUYECKUM TOK B JKUAKOCTAX. DJIEKTPOJIUTBHL. DJIEKTPOIIU3.
3akonbl @apajes Uil DJEKTpoiu3a. OJEKTpUYeckuid TOk B ra3ax. CaMOCTOSITENbHBIH U
HECAMOCTOSITEJIbHBIA pa3pslbl B Ta3ax. Buabl caMOCTOSATENBbHBIX pPa3psioB. DJNEKTPUUYECKUN TOK B
MIOJIyIIPOBO/IHHKAX. 3aBUCUMOCTb CONPOTHUBIICHHUS MOJIYIPOBOAHUKOB OT TeMneparypbl. CoOCTBEHHas U
IIPUMECHAs TPOBOJUMOCTD IOJYIIPOBOIHUKOB; P — N MEPEXOI.

1.4.3. Maecnummnoe none. MaruuTHoe mose Toka. MHAYKIUS MarHUTHOTO 1OJIst. JINHUM MarHUTHOU
uHaykuuu. [IpaBuno OypaBunka. MHIYKIMS MarHUTHOTO IOJISL IBUXKYIIETOCS 3JIEKTPUYECKOTo 3apsaa U
npoBoAHMKa ¢ TokoM. Cuna Ammnepa. [IpaBuiio neBoil pyku. B3anmopeiicTBue NpoBOJHHUKOB C TOKOM.
JlelicTBrE MAarHUTHOTO MOJISl HA 3aMKHYTBIM KOHTYp ¢ TOKOM. [ [pyHumn nelictBus anexrpoasurareins. Cuna
Jlopenua. TpaeKkTopusi IBUKEHUS 3apsKEHHBIX YaCTUIl B MAarHUTHOM TI0JIE.

1.4.4. Dnexmpomacnumnas unOyKyus. SIBIE€HUE SIEKTPOMArHUTHOM HMHIYKIMHU. MarHUTHBIA
MIOTOK. 3aKOH AyieKTpoMarHuTHOU nHaykiuu ®apanes. [Ipasuno Jlenna. UxykTuBHOCTH. IHIYKTUBHOCTD
JUIMHHOTO cosieHonaa. SIBnenune camomuaykiuu. JDC caMOMHAyKIHMH. OHEpPrusi MarHUTHOTO IIOJIA.
Tpanchopmaropsl. B3auMocBsI3b 2IEKTPUYECKOT0 U MAarHUTHOTO TOJIEH. DIEKTPOMarHUTHOE TOJIE.

1.4.5. DOnexmpomacnumnvle xonebanus u 6oanvi. CBOOOIHBIE IIEKTPOMArHUTHBIE KOJeOaHMs.
KoneOarenbHblii KOHTYp. YpaBHEHHE CBOOOJHBIX HE3aTyXaloUIUX OSJIEKTPOMAarHUTHBIX KOJIEOaHUM.
[lepuon >IEKTPOMArHUTHBIX KoJeOaHWH. DHEprus HJIEKTPOMArHUTHBIX KOJNeOaHUH B UACATHHOM
KoJIeOaTeIbHOM KOHType. BBIHYXIeHHBIE SJIeKTpOMarHuTHbIe KojeOanus. Pe3zonanc. IlepemeHHBII
JNeKTpuyeckuil ToK. ['eHepatop Toka. 3akoH Oma i LENM NEPEMEHHOrO TOoKa. MHAyKTMBHOE H
€MKOCTHOE CONIPOTUBJIEHUS. BUXpeBble 31eKTpUuecKre U MarHUTHBIE MOJI. DJIEKTPOMAarHuTHHIE BOJIHBI.
CKOpoCTh 3JEKTPOMAarHWTHBIX BOJIH W HAlNpaBIE€HUE MX PACIPOCTPAHEHMs. OJHEPrUsl M HMITYJIbC
ANIEKTPOMArHUTHBIX BOJIH. PaznuyHble BUABI 3JIEKTPOMATHUTHBIX H3IYYEHHMH M HX TNPAKTUYECKOE
IIPUMEHEHHUE.

1.5. OIITUYECKHUE ABJIEHUA

1.5.1. I'eomempuueckas onmuxa. YCIOBUS NPUMEHUMOCTH 3aKOHOB I'€OMETPUYECKON ONTHKH.
[Tonsitue cBeroBoro syda. I[lokazatens mnpenmomieHus. [IpsimoinHENHOE pacnpoCTpaHEHHE CBETa B
ONITUYECKU OJHOPOAHOI cpene. 3akoH oTpakeHus. [Toctpoenne n3o0paskeHust B INIOCKOM 3epKaie. 3aKOH
npenoMiieHuss. OTHOCUTENBHBIN NTOKA3aTellb MPEJIOMIICHUS. SIBICHHE MTOJHOIO BHYTPEHHETO OTPAKEHUS.
IIpenenbHblli  yros IOJHOIO BHYTPEHHETO oOTpaxkeHus. [IpoxoxaeHue CBETOBOIO Jyda uepes
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IJIOCKONAPAJIICNIBHYIO IUIACTUHY M TPEYTOJIBHYIO Ipu3My. JInH3bl. DOKYCHOE PaCCTOSAHUE U ONTUYECKUN
neHTp auH3bl. [locTpoeHne n300pakeHusl B TOHKUX JuH3ax. Dopmysa TOHKON JTuH3bL. ONTHYECKas cuiia
TOHKOH uH3bL. OnTudeckue npubopsl. ['11a3 kak ontuyeckas cucreMa. JleexTsl 3peHusl.

1.5.2. Bonnosas onmuxa. CBeT — Kak AJIGKTPOMAarHWTHas BOJIHA; BOJIHOBBIE CBOICTBa CBETA.
SBnenne wunHTephepeHuun. KorepeHTHbIC BOJHBL. YCIOBHS YCHICHUS W OCTA0NCHHS CBETa WpH
untepdepeHuu aByx BoJH. Omnbir FOura. MatepdepeHinyss B TOHKUX IJICHKAX U KIMHOBHUIHBIX
wiactuHkax. IlpocBernenue ontuku. SBnenne audppaxmuu. Ilpuamun [oiirenca — @penens.
JudpakionHas penierka. SIBneHue aucrnepcuu. 3aBUCUMOCTb MOKa3aTeNsl IPeIOMIICHUS OT JJIMHBI WIIN
4aCTOTHI CBETOBOM BOJIHBL. OnTuyeckue crekTpsl. [lonspusanus ceera.

1.6. KBAHTOBAA ®U3UKA U DJIEMEHTHI ACTPOOU3UKU

1.6.1. Keanmosas onmuka. KopiycKyIsspHO-BOJIHOBOU Tyanu3m cBeT. DOTOHBI. DHeprus,
HUMITYJIbC ¥ Macca ¢poToHOB. ['unoresa ae bpoiins o BOJTHOBBIX cBoMcTBax yacTHil. Judpakmus
3MeKTpoHOB. DoTodddekT. 3akoHbI BHENMTHETO oTod(derTa. YpaBHeHUE DUHIITEHHA 1)1 BHEITHETO
dotorddekra. Pabora Beixona. Kpacnas rpanuna ¢ororddekra. 3aaep:kuBaroiiee HanpsKeHue.

1.6.2. Quszuxa amoma u amomuoco sopa. AtomuHas mozaenb Tomcona. OmbiTel Pesepdopna.
[Tnanerapnas (saepHasi) Mozens aroma. [IpoTuBopeuns Mexx 1y IIaHeTaAPHON MOJIENIbIO aTOMA U 3aKOHAMHU
anekTpoarHamMuku. KBantoBeie nmoctyiarel bopa. Mozaens atoma bopa. Mcniyckanue u norjionieHrue ceera
atoMoM. CriekTpasbHbie cepun. JIazeppl. CocTaB aTOMHBIX ep. 3apsA0BOE U MACCOBOE YHCIO. M30TOmBI.
EctectBeHHass M HCKyCCTBEHHa paJUOaKTUBHOCTh. Auba, Oera M ramma H3IydeHHE. 3aKOH
paanoakTUBHOrO pacmnana. [lepuon monypacnana. JleekT Macchl U SHEPTUS CBSI3U A1pa. SIAepHbIE CUJIBL.
SnepHble peakiuu JelIeHUs U CHHTe3a. SlnepHas sHepreTuka. BiausHue HOHU3UPYIOMIEro U3IIyYeHHsS Ha
KUBBIE OpraHU3MBI.

1.6.3. Onemenmur acmpoguszuxku. ConHeyHash cuUcTeMa. 3BE3JAbl W WCTOYHHKH WX JHEPTHH.
l"amakTuka. [IpocTpancTBeHHBIE MacTaObl HaOIIO1aeMOil BeeneHnHoii.

1.6.4. Ocnosbl cneyuanvhoti meopuu omuocumenvrocmu. [1ocTynaTsl TEOPUU OTHOCUTEIBHOCTH.
WNuBapuantHOCTh CKOpocTH cBeTa. [IpMHIMI OTHOCUTENBHOCTH OUHIITEHHA. 3aBUCHUMOCTb MAcCCHhl,
pa3MepoB U BpeMEHU OT CKOpocTH JBIkeHus. [TonHas sneprusi. CBsi3b MacChl U SHEPTUU. DHEPTHUS TTOKOSI.

2. CTpyKkTypa dK3aMeHAIHOHHOI PadoThI

TumnoBble SK3aMEHAIIMOHHBIE BapUAHTHI IO CTPYKType M (opMe MOJHOCTHIO COOTBETCTBYIOT
BapHaHTaM KOHTPOJBHBIX H3MEPUTETHHBIX MAaTEPUAIOB €MHOTO TOCYIapCTBEHHOTO YK3aMeHa Mo (pU3UKe
3a HCKJIIIOYEHHEM BOIpOCa IO aCTPOHOMHHU. OK3aMEHallMOHHAas paboTa BKIIIOYaeT B ceOs 3ajaHus,
MIPOBEPSIOIINE OCBOCHHE PJIEMEHTOB COJIEP>KaHUS U3 BCEX Pa3JIeoB IMIKOJIBHOTO Kypca GU3UKH, IPH STOM
JUTSL KQXKII0TO pasjielia mpeiaraloTcs 3aJaHus TpEX YpPOBHEH CII0KHOCTH.

Kaxxaplii BapraHT SK3aMeHAIIMOHHOM pabOThI COCTOUT U3 2 yacTel u BKiIrodaeT B cedst 31 3amanue
pa3Hoii (hOpPMBI U pa3HOTO YPOBHS CI0KHOCTU. HacThb 1 copepkuT 23 3aaHusi C KpaTKUM oTBeTOM. 3 HuX
13 3aganmii ¢ 3amuchbi0 OTBETa B BUJE YHCIIA, CJIOBa WIM JBYX uMcels, 10 3amaHuil Ha yCcTaHOBIEHUE
COOTBETCTBUSI M MHOXXECTBEHHBI BBIOOp, B KOTOPBIX OTBETHl HEOOXOAWMO 3amucaTh B BHJIE
nocneaoBarenbHoCcTH 1udp. 3aganus 1-21 rpynnupyroTcs UCXOAs U3 TEMATHUECKON MPHUHAICKHOCTHU:
MeXaHWKa — 7 3aJaHuil, MOJIEKyJsapHas (Qu3nka — S5 3aJaHul, SJIEKTPOJAMHAMUKA — 6 3aJaHwii,
KBaHTOBas (pu3mka — 3 3aaHus. DTU 3aJJaHMsI POBEPSIOT OCBOCHHE MOHATHIHOTO anmnapara IMKOJIbHOTO
Kypca (pu3uKu.

['pynna 3amaHuii Mo KaxJaoMy pa3fely HauMHAeTCs C 3aJlaHui, B KOTOPBIX MOCIE MPOBEICHUS
HECJIO)KHBIX MaTEMaTHYECKUX PacyE€TOB HY)KHO 3alucaTh OTBET B BUJE YHCIA. 3aT€M HAYT 3a/IaHHs Ha
MHO>KECTBEHHBIH BBIOOD, a B KOHIIE pa3/iesia — OJTHO WJIM JIBa 3a/IaHUs Ha U3MEHEeHHE (PU3NIECKUX BETNIHH
B pa3IMYHBIX MpOIEccCaX W Ha YCTAHOBJICHHE COOTBETCTBUS MEXIy (GU3HMYECKUMHU BEITUYMHAMH U
rpadukamu, GpopMyliaMy UK eTUHUIIAMH U3MepeHnid. OTBET K 3TUM 3a/IaHUSM 3aMUChIBACTCS B BUJIE IBYX
uubp.

B konme wactu 1 mpennaraioTcsi IBa 3aJaHMs, MPOBEPSIOLIME PA3TUYHBIE METOJ0JIOTMYECKUE
YMEHHS U OTHOCSIIIMECS K pa3HbIM pazzenaMm u3nku. B 3ananun 22 HyKHO 3anucaTh OoKa3zaHUs npudopa



¢ yuétoM abCOJIOTHOW TMOTPEIIHOCTH M3MEpPEHHi, a B 3aJaHuu 23 BBHIOpATh JBE SKCIEPUMEHTAIBHBIX
YCTaHOBKH, KOTOPBIE MOXHO MCII0JIb30BaTh Ul IPOBEPKH 3aJaHHOH TMIOTE3BI.

Bropast wacTb pabOTBI MOCBSIIEHA PELICHUIO 3a1ad. OTO TPAIULMOHHO HamOoJiee 3HAUYMMBII
pe3yabTaT OCBOEGHUs Kypca (DPU3MKM CpeIHEH ILKOJbI, Haubojiee BOCTpeOOBaHHAs AEATENIBHOCTb IPU
JaJIbHENIIEM U3YUYEHHUH NIpeAMETa B By3e. B kaxiom BapuaHTe 4acTh 2 COAEPKUT 3 pacuETHBIX 3aJaud
MIOBBIIIEHHOI'O YPOBHS CJIOKHOCTH C KPAaTKUM OTBETOM U 5 3a7ay ¢ pa3BEPHYTHIM OTBETOM BBICOKOI'O
YPOBHS CJIIOXHOCTH, U3 KOTOpBIX OJIHA KaueCTBEHHas U 4deTblpe pacuéTHble. Ilo copepxaHuio 3amauu
pacrpenensoTcs 1o pasjenaM CledyromuM o0pa3oM: 2 3a7auu [0 MEXaHHUKe, 2 — 110 MOJEKYJISPHON
¢bu3uKe U TepMOAMHAMUKE, 3 — 110 MIEKTPOJMHAMHUKE U OJIHA 33/1a4a 10 KBAHTOBOU (hU3UKE.

Taouauna 1 - Pacnipenesienune 3aJaHuil 0 4aCTAM IK3aMeHAIIMOHHOM padoThI

Yactpb padoThl KoauuecTBo 3agaHuii Tun 3aganua
1,2,3,4,8,9,10, 13, 14, 15, 19, | KpaTkuii OTBET B BUIC YHCIIA WK
Yacrs | 20, 22, 23. cinosa (13 3aganue)
5, 11, 16. MHOXECTBEHHBII BBIOOD
6,7,12,17,18, 21 3amaHne Ha COOTBETCTBUE
24,25, 26 Kpartkuii oTBET B BUJE Unciia
Yacrs 11 27-31 3anauu c Pa3BEpHYTHIM
pEIICHHEM

B tabimiie 2 npuBeaeHO pactpeIeiCHUI 3aIaHUH 110 COJIEPKATEIBHBIM pa3jiesiaM Kypca (U3HKH.

Tabauua 2 - PacnpenesieHuii 3a1aHuil BCTYNUTEIbHBIX HCIIBITAHUH 10 CO/IEPKATEIbHBIM pa3jieiaM
Kypca pu3uKku

Howmep 3ananus | CoaepskaTeNnbHbIE pa3aeibl MaxkcuManbHbIN
NEePBUYHBIN Oat
1. Kunematuka 1
2. Cunsl B pupojie, 3akoHbl HploToHa 1
3. Nmnynbe, odHeprusi, 3aKOHBI COXpaHEeHUs wummyiabca o |1
MEXaHUYECKON JHEPTrUuu
4. CraTtuka, THIPOCTaTHKA, MEXaHNYeCKHe KoJeOaHusl U BOJIHBI 1
5. Mexanuka 2
6. MexaHuKa 2
7. MexaHuka 2
8. OcHoBHoe ypaBHenne MKT wuneanbHoro rasa, ypasHeHue | 1
COCTOSIHUS MJICJIBHOTO I'a3a, H30MPOLIECCH
9. TepmonHaMuKa 1
10. TenyoBoe paBHOBECHE 1
11. MKT, TepmMonHaMuKa 2
12. MKT, TepmoanHamMuka 2
13. DNEKTPUUECKOE U MAarHUTHOE M0JIE 1
14. 3aKOHBI MOCTOSHHOT'O TOKA, SJIEKTPUYECKHE LIENHU 1
15. DneKTpoMaruuTHasi MHAYKIMs, BOJIHOBAsI ONTHKA 1
16. DNeKTpOIMHAMHUKA 2
17. DNeKTpoAMHAMUKA, BOJTHOBAs ONTHKA 2
18. DneKTpoAMHAMHKA, BOJHOBAs ONTHKA 2
19. Anepuas puznka 1
20. JIuHeiyatele CrIeKTpPhl, (POTOHBI, 33aKOH PAIMOAKTUBHOIO pacnaja | 1
21. KBanToBass ¢Qusuka, wu3MeHeHHEe (PU3NUECKUX BEIUYHUH B | 2
nporeccax, yCTaHOBJICHUE COOTBETCTBHS
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22. MexaHHKa - KBaHTOBasl (PM3MKA, METOJIbl HAYYHOT'O TIO3HAHUS 1
23. MexaHuKa - KBaHTOBas (hU3MKa, METOAbl HAYYHOT'O TO3HAHUS 1
24. MexaHuka, MOJICKYJIsipHast (U3MKa, pacueTHas 3a/1a4a 1
25. MonekynsapHas (u3uka, TEPMOJIWHAMHKA, SJEKTpoAuMHaMuKa, | 1
pacueTHas 3agada
20. DneKTpoAMHAMUKA, KBAaHTOBAs (hM3MKA, pacueTHas 3a7ada 1
27. MexaHuka — KBaHTOBas (hU3MKa, KAUECTBEHHAS 3a71a4a 3
28. MexaHHKa, pacyeTHas 3a7a4a 3
29. MomnekynsipHas Gpu3nuka ¥ TepMOAMHAMUKA, pacyeTHAs 3a1a4a 3
30. DNeKTpOoAMHAMHUKA, pacueTHas 3a1a49a 3
31. DneKTpoAMHAMUKA, KBAaHTOBAs (hU3MKA, pacueTHas 3a7ada 3
Bcero: 50

3. CucreMa OLIEHMBAHUA 3a0aHUHI

[TpaBusbHBIN OTBET Ha 3amaHus ¢ Kpatkum otBetom (1-4, 8-10, 13-15, 19, 20, 22, 23 u 24-26)
oueHuBaercs B 1 6a. 3aganus Ha u3MeHeHHe (PU3MUYECKUX BEJIMYUH, HA COOTBETCTBUE U MHOKECTBEHHBIH
BbIOOp (5-7, 11, 12, 16-18 u 21) ouenuBaroTcst B 2 Oasuia, €Ciid BEPHO YKa3aHbI 00a 3JIeMEHTa OTBETa, B 1
Oas1, ecau JomyiieHa oaHa omubka, B 0 Oasios, eciau 00a 3JeMeHTa yKa3aHbl HeBepHO. Eciu ykaszaHo
Oosiee IBYX DJIEMEHTOB (B TOM YHCJE, BO3MOXKHO, U MPABHIbHBIC) HIIM OTBET OTCYTCTBYET, cTaBUTCS ()
0aoB.

Pemenus 3ananuit 27-31 yactu 2 (¢ pa3BEpHYTHIM OTBETOM) OLIEHUBAIOTCSI KOMUCCHEN Ha OCHOBE
KpPUTEpHEB, IPECTABICHHBIX B TabauIle 3. 3a BBIOJHEHHE KaX/10T0 3aJaHHs B 3aBUCIMOCTH OT TOJHOTHI
Y TIPAaBWJIBHOCTH JIaHHOTO YYaIlMcs OTBeTa BrIcTaBisieTcs oT 0 10 3 Gayios.

MaxkcuManbHBIA IEPBUYHBIN 0a 3a BCIO paboTy coctapmsieT 50 6annos.

Ta6umma 3. Kpurepuu oneHnBaHusl BbINOJHEHHsI 3IaHU ¢ pa3BepHYTHIM oTBeToM (27 — 31)

Kpurtepnu onieHuBaHus BbINOJHEHHS 3a1aHMUI C pa3BePHYTHIM 0TBETOM Banibl
IIpuBeneHo MonHoe peleHne, BKIYAIOIIee CISAYIOUINE HIEMEHTHI: 3

1) 3amucaHbl TNOJOXKEHUS TEOPUU U (U3HUECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH.
IIPUMEHEHHE KOTOPhIX HEOOXOIMMO IS peIIeHus 3a/1a4M BEIOPaHHBIM CLIOCOOO0M;

2) caenaH pUCYHOK MOSICHSIIOIIMI yClIoBUE 3aauu (eciu TpeOyeTcs), OMMCaHbl BCe
BHOBb BBOJUMBIE B pEIICHUU OyKBEHHbIE 0003HaueHUs (PU3NYECKUX BEIUYHMH (32
UCKJTIOUYeHHEeM OOO3HAYeHWH KOHCTAHT, YKa3aHHBIX B BapuaHTe, 0003HAuCHHIH,
UCHOJb3YEMBIX B YCJIOBHM 33Jauyd, M CTaHAAPTHBIX O0003HAUYEHUIl BETUYMH,
WCTIOJIB3YEMBIX TPH HATUCAHUU (PU3UIECKUX 3aKOHOB);

3) mpoBeacHBl HEOOXOOMMBIC MaTeMaTHYeCKHe MpeoOpa3oBaHHs U PacuéThl,
MPUBOMSIINE K TPABHILHOMY YHCIOBOMY OTBETY (IIOIyCKaeTCs peIIeHUE «II0
YacTsAM» C IPOMEXYTOUYHBIMHU BBIYUCIICHUSMH );

4) mpejcTaBlieH MPaBUJIbHBIA OTBET C YKa3aHHEM EIWHHII W3MEPEHHS HCKOMOMW
BEJIMYMHBI

[IpaBuIbHO 3amMcaHbl BCe HEOOXOUMBIE MOJIOKEHHS TEOPUH, (PU3HUECKUE 3aKOHBI, 2
3aKOHOMEPHOCTH, U MPOBEACHBI HEOOX0uMbIe TTpeoOpa3oBanusi. Ho mMerorcst onuH
WJIA HECKOJIBKO U3 CIIEAYIOUINX HEOCTATKOB.
3anmcu, COOTBETCTBYIOIINE ITYHKTaM 2 U 3, IPECTaBICHBI HE B TOTHOM 00BbEME HITH
OTCYTCTBYIOT.

U (UJIN)
B pemiennn uMeroTCs JUIIHUE 3allCH, HE BXOJALIME B pelIieHue (BO3MOXKHO,
HEBEPHBIE), KOTOPhIE HE OT/AEIEHBI OT pelIeHus (He 3a4épKHYTHI; HE 3aKII0YEHBI B
CKOOKH, paMKy H T.II.).

1 (UJIN)




B HCOGXOI[I/IMBIX MaTeMaTN4YCCKUX Hp606paBOBaHI/I$IX HJIN BBIYUCJIICHUAX OONYIICHBI
omuOKH, U (WIM) B MAaTEMAaTHYECKUX MPEOOPa30BaHUSX/BBIUUCICHUSAX MPOMYIIEHBI
JIOTUYCCKH BAXXHBIC IIaru.

U (UJIN)
OtcyTcTBYyeT MyHKT 4, Wi B HEM JOITyIIIeHa OMUOKA (B TOM YKCIIC B 3aIMCH SIUHUI]
W3MEPEHUS BETMYUHBI)

[IpencraBnensl 3amucu, COOTBETCTBYIOIIME OJHOMY M3 CIEAYIOIIHUX CIIy4acs.
[IpencraBieHbl TOJIBKO MOIOKEHUS U (OPMYIIBI, BRIpaKaroye Gu3ndeckue 3aK0Hbl,
MPUMEHEHHE KOTOPBIX HEOOXOAMMO Ui pelleHus JaHHOW 3aj1auu, 0e3 KaKuX-1udo
npeoOpa3oBaHuil C UX UCIIOIH30BAHNEM, HATIPABICHHBIX HA PELICHUE 3a1a4H.

N
B PEIICHUH OTCYTCTBYET OJHA U3 MCXOMHBIX (OpMyJ, HEoOXoaumas JUIsl PEIieHUs
JaHHOM 3a7auu (WM yTBEPKJIEHHUE, JIeXkKalllee B OCHOBE PELICHHUS ), HO IPUCYTCTBYIOT
JIOTHYECKHU BEPHBIE TPE0OPA30BaHUS C UMEIOIIUMUCS (popMyiaMu, HarpaBJIeHHBIC HA
pelieHue 3aJaum.

NN
B oxnoii U3 ncxoaHbix Gopmys, HEOOXOAUMBIX JIJISl PEeLISHUs JaHHOM 3a1auu (Wi B
YTBEPIKIICHHH, JIEXKAIEM B OCHOBE PEIICHHUH ), IOMTyIIEHa OMNOKa, HO IPUCYTCTBYIOT
JIOTUYECKH BepHBIC IPEOOpa30BaHus C UMEIOIUMUCS (GOpMyTIaMu, HAallPaBJICHHBIE T1a
pelieHue 3a1aun

Bce cnyudau pemieHusi, KOTOpble HE COOTBETCTBYIOT BBHIIICYKa3aHHBIM KPUTEPHUSIM
BBLICTaBJIEHHS OLIEHOK B 1, 2, 3 Oaiia
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BY3bI U JUIsl camooOpa3oBanus. — M.: Hayka. I'n. pex. ¢u3.-mar. nut., 1989.
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. Mskumes I'. 5. u ap. ®usuka. Monexynsphas gusuka. 10 kiace. - M.: Ipoga. 2007.

. Mskumes I'. 5. u np. @usnka. DnextponuHamuka. 10-11 knaccesl. - M.: Ipoda. 2013.

. Msixumes .. u np. @usuka. Onruka. KBantoBas ¢usnka. 11 kmace. - M.: JIpoda. 2013.
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1. Kacarkuna WU.JI. EI'D 2015. Penrerutop no ¢usuke. Mexanuka. MonekymsipHas pu3nka.

Tepmonunamuka. — M.: @enukc. 2015.

2. Kacarkuna W.JI. Pemerutop mo ¢wmsuke. Dnektpomaraetn3Mm. Kosebanus u BoiHBL OmNTHKA.
DJIEMEHTBI TEOPUH OTHOCUTENHbHOCTH. PU3MKa aTroMa U aTOMHOTO SiApa. 3aJayd U METOJbl UX

pemienus. — M.: denukc. 2015.

3. Kacarkuna W.JI. ®dusumka An8 CTapLICKIACCHUKOB W a0UTypUEHTOB. VHTEHCHBHBIM Kypc

moarotoBku K EI'D. YuebGHoe ocodume. — M.: @ennkc. 2013.
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— Huxumms. FO.A., Hapymesuua. B.I1., Tam6ogsues B.C., I'ymsies B.H. — YUensounck, UT'AA, 2010.

2. YuebHoe nocobue s cnymareneit Llenrpa noByzoBckoit moaroroku YI'AA. @usuka. Yacts 11
— Huxumms. FO.A., Hapymesuu. B.I1., Tam6ogues B.C., I'ymssies B.H. — Uensounck, UT'AA, 2010.
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