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Paznea I. HIOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa BCTYMHUTENBHBIX MCIBITAHUN COCTaBJIEHA B COOTBETCTBUU C TPeOOBAHUIMH,
YCTaHABJIMBAEMBIMU TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM MOJTOTOBKH MarucTpoB
no HanpapieHuio 03.04.02 ®uswmka mo mnporpamme «Pusmka moynpoBogHUKoB» (DPI'OC,
YTBEP)KICHHBII B COOTBETCTBHHU ¢ IMyHKTOM 5.2.41 [Tonoxxenust o MunuctepcTBe 00pa3oBaHus U
Hayku Poccuiickoilt @enepanun, yrBepKIAECHHOTO rocTtaHoBieHueM IlpaBurennscTBa Poccuiickoi
®enepanuu ot 7 aBrycra 2020 r. Ne 4914.

OO6pa3oBarenbHasi mporpaMma CrielualIu3upOBaHHON MOATOTOBKM MarucTpa paccuuTaHa
Ha JIByXJICTHUH mepuoa oOydeHHs U 00ecneumBacT TOTOBHOCTh Marucrpa K Hay4yHO-
HCCJIEIOBATENILCKOM M IEJarormyeckoil JesiTeIbHOCTH, Tpedyromiel (yHIaMEHTaIbHBIX H
NPUKIIAJAHBIX TPO(ECCHOHANBHBIX 3HAHH, HABBIKOB U YMEHUH.

1.1. Ieab u 327241 BCTYNHUTEJIbHBIX HCIIBITAHUT
Leqbl0 BCTYNHUTEIbHBIX MCIBITAHUHA SIBIISICTCS BBIABICHHE HauOoyiee CIOCOOHBIX H
MOJATOTOBJICHHBIX K OCBOGHHIO 00pa30BaTeIbHOW MPOTrpamMMbl YPOBHS MAarucTparypbl |
COOTBETCTBYIOILIEH HAIIPABJIEHHOCTH MOCTYHAIOIIHX.
B mporpammy BCTyNUTENbHBIX UCHBITAHUIN BXOJHUT K3aMeH MO 00IemMy Kypcy (U3HKU B
o0beMe OakaBiIapuara.
3agavell BCTYNUTENbHBIX HUCIBITAHUNA  SBIAETCS ONpEACNICHUE MPAKTHUYECKOH U
TEOPETUYECKON TMOJArOTOBKM OakajlaBpa C ILEJIbI0 BBISBICHHS BO3MOXKHOCTH JaJbHEUIIETro
npojomkenust ooydenuss no Hampasienuto: 03.04.02 - «®Pusuka» no mporpamme «dDusmka
HOJIYTIPOBOJTHUKOB»
1.2. OOmme TpeOGOBAHUA K OPTaHU3ANMH BCTYNMHUTEIbHBIX HCIIBITAHUI
BerynutenbHble HCIIBITAHKS B MaruCTpaTypy MPOBOJSATCS 3K3aMEHAIMOHHON KOMHCCHEN B
YCTaHOBJICHHBIE CPOKHU coriacHo [lonoxkeHuto 00 opranu3aiyy v MpoBeJCHIUHN BCTYIUTEIbHBIX
ucneITaHnui B Maructparypy Uurl'y.
1.3. Onucanue ¢popmMbl NPOBeIeHNUS BCTYNHUTEIbHBIX HCTIBITAHUT

BerynurensHoe ucnbiTaHue 1o (DU3UKE TPEACTABISIET COOOW KOMIUIEKCHBIM IK3aMeEH,
KOTOPBII IPOBOJIUTCS B MUCBMEHHOM (hopMe 1o OuieTaM 3a MOJIUCHI0 PEKTOpa YHHUBEPCHUTETA.
buner cocTouT U3 4YeThIpeX BONPOCOB M3 NPUBEIEHHOM MPOrpaMMbl BCTYIHUTEIbHBIX
ucnbITanuil. HacTtosmmas nporpaMma cooTBeTCTBYeET 00pazoBaTenbHbIM nporpammam @I'OC.

Bonpoce! 6ueroB HampaBieHbl Ha BBISIBIEHUE OOIIEH SPYAMLIMHM SK3aMEHYIOLIErocsl B
obOmact ¢uzuku. YUieHbl KOMUCCHM BBISACHSIOT CTENEHb CHOPMHPOBAHHOCTH LEIOCTHOTO
OCMBICJIEHHUS (PU3NYECKOT0 €IMHCTBA U MHOIr0o00paszusi MHpa, MOHMMAaHHE MECTa U 3HAUYEHHUS
paccMaTpUBaeMbIX 3aKOHOMEpPHOCTEH B 00IIell cucTeMe 3aKOHOB (PU3UKHU, TPOYHOCTh YCBOEHUS
OCHOBHBIX MOHATUH U 3aKOHOB, YMEHHE CBOOOJIHO ONEPUPOBATH UMH MPHU aHAIN3€ KOHKPETHBIX
(bU3NYECKUX SIBICHUH.

1.4, IIpoaoKuTeIbHOCTH BCTYNUTEIbHBIX HCIIBITAHUI

JUisi TOATOTOBKM IHUCBMEHHOTO OTBETa Ha OCHOBHBIE BONPOCH OTBOAMTCA 1
ACTPOHOMHYECKHI Hac.

OneHka cTyneHTa CKJIaAbIBAETCSI M3 TPEX pa3iIMYHBIX 110 YPOBHIO U COJEP)KAHHUIO
3aJaHUl, TpU 3TOM KaXAbl BONpOC Owmiera MMeeT OJMHAKOBBIM BEC B WHTETPUPOBAHHOMN
OLICHKE.

1.5. Crpykrypa BCTYNHUTEJbHBIX HCNIBITAHUT

B kaxnom 6mitere 4 Borpoca. OTBET Ha KaXkIbli BOIIPOC JI0JIKEH COJIEPKATh:

KpaTKOe, HO JIOCTATOYHO MOJHOE COJep>KaHUE CYIIECTBA BOIIPOCA;
- BBIBOJBI U3 OTBETA, KOTOPbIE HEOOXOAMMO CBS3aHbI C aKTYaJIbHOCTBIO BOIPOCA U
L[eJIbI0 OTBETA.

Ouenka "ornmuyao" (81-100 GannoB) cTaBUTCS 3a TOJHBIE NPABUIBHBIE OTBETHI, €CIH
CTYJIEHT CTPOUT OTBET JIOTMYHO, OOHapyXHBAaeT BBICOKYIO CTElEHb C(HOPMUPOBAHHOCTH
IIEJIOCTHOTO OCMBICIICHUS] (PU3NYECKOT0 €IMHCTBA U MHOT000pa3usi Mupa, MOHUMaHUE MecTa U
3HAYCHMsI PacCMaTPUBAEMBIX 3aKOHOMEPHOCTEH B OOIIEH CHUCTEME 3aKOHOB (DM3WKH, TITyOOKHE
3HAHUSI OCHOBHBIX MOHATHUH, NMPEICTABISAET KAUECTBEHHBIE COOTHOIICHUSI MEXAY (PU3NUECKUMHU
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BEJIMYMHAMH, PACKPBIBA€T MX (U3MUYECKUN CMBICT U YCTaHABJIMBACT MEXKIUCIUTUTHHAPHYIO
CBA3b C JPYIMMH pasfenaMud (U3HKH, a TakKe YKa3blBaeT MPHUKJIAJHOE HCIONIb30BaHHE
00CyX1aeMbIX 3aKOHOMEPHOCTEH.

Ormenka "xopomio" (61-80) craBuTCs 3a IpaBUIIBHBIC OTBETHI, B KOTOPOM IIPEACTABJICHBI
3HAUUTENbHAS CTETICHb CPOPMUPOBAHHOCTHU IIEITIOCTHOTO OCMBICICHHS (PU3MUYECKOTO SAMHCTBA U
MHOT0o00pa3usi Mupa, OHMMaHUWE MEeCTa W 3HAUYEHHUs pacCMaTPUBAEMbIX 3aKOHOMEPHOCTEH B
o0mieil cucrteme 3aKOHOB (U3HMKHM, 3HAHWE W TMOHHMAaHHE OOCYXIaeMoro pasjena (U3MKH,
MPEJICTABICHbl KaYeCTBEHHBIC COOTHOILICHUS MEXIY (PU3NYECKUMHU BEIUYMHAMH, PACKPBIT UX
¢dusnueckuii cMpici. OIHAKO B COJEP)KAaHUU OTBETOB OBLIM OTMEUYEHBI HEOOJBIIHE MPOOEThI B
3HAHUAX MPU OTBETE HA HEKOTOPHIE BOIIPOCHI.

Ha "ynosnerBopurenbao" (40-60 0auioB) OIEGHHUBACTCS HEIOJIHBIE OTBETBHI, KOTOPHIC
JaeT CTYIEHT C OMNOpOM Ha HABOJAUIME BOMPOCHI YIEHOB 3K3aMEHAIMOHHON KOMMCCHUHU.
ConeprkaHre OTBETOB CBHJIETENLCTBYET O HEJIOCTATOUHBIX 3HAHUAX K3aMEHYIOIIETOCS .

"HeynosnerBoputensHo" (menee 40 OannoB) olleHMBAaeTCs cliabble OTBETHI CTY/EHTA,
KOTOPBIA Jla)k€ TPHU HABOJALIMX BONPOCAX HE BBIKA3bIBAET IMOHUMAHHE UM HE B COCTOSHHH
MPEJIOKUTH OOBSICHEHHE COOTBETCTBYIOIIUX SIBJICHUU.

IIpu oueHke oTBeTa Ha TpU BOIpOca "HEYAOBIETBOPUTENIBHO" SK3aMEH ISl 3TOrO
CTyJIEHTa MPEeKpaIaercs.

[To pe3ynbraramMm OTBETOB Ha BCE YETHIPE BOIPOCA PEIICHUEM KOMHCCHH BBICTABIISIETCS
UTOTOBasl OICHKA, KaK CpEeAHss apu(MEeTHUecKas C OKPYIJICHHEM B CTOPOHY YBEIWYCHHS.
HeynoBnerBopuresnbHas OlIEHKA 10 OJHOMY U3 BOIIPOCOB Ja€T OOIIYI0 HEYOBJICTBOPUTEIHHYIO
oreHKy. [IpoMexxyTouHBIE OIIEHKU CTYACHTY HE OOBSBIISIOTCS.

OneHka pe3yibTaTOB ClIa4yd BCTYNMHUTEIBHOTO HK3aMEHA OCYIIECTBISIETCS IO YEThIpeX
OaJIbHOMI IIKaJIe OLICHOK: "oTnu4yHO", "xopoio", "y10BJIETBOPUTENBHO",
"HEy10BJIETBOPUTEIHHO" .

Paznea I1. Copepxanue nporpamMmmsl

1.1. Kunemaruka

MexaHndeckoe ABIKCHUE.

Bupl MEXaHHYECKOTO JIBHKCHHS.

OTHOCHUTEILHOCTh MEXAaHUYECKOTI'O ABMKCHHUS.

OCHOBHBIC ITOHATHS MEXaHUKH: MEXaHWIEeCKas CHCTEMa, CUCTEMA OTCUETa, €€ DJIEMCHTEL.

OcHOBHBIE TOHATHS KWHEMATHKU. 3akoH [BxkeHHs. [Ipsmas u oOparHas 3amauu
KUHEMATHUKH,

[lonHoe, TaHreHIMAIbHOE M HOpPMalbHOE ycKopeHus. [IpsmonuHeliHble yCKOpEHHOE,
PaBHOYCKOPEHHOE€ W paBHOMEPHOE JABWXKeHUsA. JIBukeHue 1o uHepuuu. HHeprmanbHbIe
CHCTEMBI OTCUETA.

[Toctynatel cnenuanbHOM Teopun oTHocuTenbHOocTH (CTO). UxX skcnepuMeHTalbHOE
obocHoBanue. CnenctBus u3 nocrynatoB CTO: mpeobpazoBanus JlopeHila, KHHEMaTHIECKUE
CIICICTBHS U3 HHUX.

OcHoBuble monatuss CTO: coOwbiTHe, cBOOOAHAS 4YaCTHIIA, Yachl, HMMITYJIbC CBETa.
YetpipexmepHOe TpocTpaHcTBO-Bpems. HTepBan. CrneAcTBUS U3 MHBAPUAHTHOCTH MHTEPBAJIA.
COOTHOIIIEHUS MEX]1Y KJIACCUYECKON U PENATUBUCTCKON KNHEMATUKOM.

KunemaTnka BpamaTeqbHOTO JBYDKCHHS: JIMHEHHAs W YIJIOBash CKOPOCTH, YacToTa
MEepPHO/I BpalleHUs1, YTII0BOE YCKOPEHHUE. 3aKOH BPAIATEIbHOTO ABUKEHUSI.

1.2. JInnamuka

Cunia. MomenT cuibl. [Tpunnun cynepno3unun. CTaTHYECKOE paBHOBECHUE TeN. Y CJIOBUS
CTaTUYECKOTO PAaBHOBECHS.

OcHoBHas 3amaya AMHAMUKU. Macca kak Mepa MHEPTHOCTH Tena. 3akoHbl HproToHa.
VYpaBHeHue ABWKEHUS. PelITUBUCTCKHUI ciydaid ypaBHEHHs IBHKeHUs. CIEeNCTBUS U3 HETO.
NHBapuaHTHOCTh YCKOPEHHSI.



Heunepruansusie cuctembl otcuéra. Cumbl umuepuumu. [lpuanun Jlamambepa. Cuna
Kopuonuca.

Macca kak 3apsii 'paBUTallMOHHOIO MOJS. 3aKOH BCEMHUPHOro TsAroreHus. [IpmHuumn
SKBUBAJICHTHOCTH DWHIUTEIHA, CIIECTBUS U3 HETO.

MarepuanbHOCTb IIPOCTPAHCTBA-BPEMEHH. I'paBuTanuss ~ Kak  HUCKpPUBIIEHHE
IpoCTpaHcTBa-BpeMeHu. ' unoresa bonbmoro B3psiBa.

1.3. 3aKkoHBI cOXpaHEeHNs B MeXaHHKe

Cucrema ten. BHyTpeHHME U BHEIIHME CHIIBL. 3AMKHYTBIE M OTKPBIThIE CUCTEMBI. LleHTp
Macc cuctembl Ten. LleHTp uHepuuu cucrembl Ten. Mmnynbc Tena, cUCTEMbl Tell. 3aKOH
JIBUKCHMS LIEHTPA MHEPLIMY CUCTEMBI TEIL.

3aKOH COXpaHEHMsI UMITYJIbca. PeakTHBHOE IBUKEHUE.

MomMeHT wmMIyinbca. 3aKOH  COXPaHEHUS  MOMEHTA  MMIIyJlbca. Y paBHEHHUE
BpallaTesIbHOrO JIBMKEeHUs. JIBrokeHue B ieHTpainbHOM noiie. [lotennman. 3agaua Kemepa.

Pabota. MomHocts. KoHcepBaTHBHBIE M JAMCCUIATHBHBIE CHIIBL. OHeprus. Tumbl
sHepruu. Tpancpopmanmu osHepruu. PaboTra Kak yHHUBepcajbHas Mepa TpaHchopMarmii
sHepruu. CoxpaHeHHE SHEPTUuy )i 3aMKHYTBIX U OTKPBITBIX CUCTEM. Teopema 0 KHHETUUECKON
SHEPIHH.

HMnynbc B TEOpUU OTHOCUTENBHOCTH. DHEPIUs B TEOPUU OTHOCHUTEIBHOCTH. DHEPIUs
MOKOSI. DKBUBAJIEHTHOCTh MAacChl U SHEPruu. MIHBapraHTHOCTH Macchl ITOKOSI.

PenaruBuctckue npeoOpa3oBaHUs UMILYJIbCAa U HEPTUU MPU CMEHE CUCTEMbI OTCUETA.
3aKOHBl COXPAaHEHHUS HMIYJbCAa M 3HEPTUU B TEOPUM OTHOCUTEIBHOCTH. UYeTbIpexMepHbIN
BEKTOP SHEPTrUU-UMITYJIbCA YACTULIBI.

Wmnynsc ¥ 3Heprus B HEMHEpUMAIbHBIX cucremMax orcuéra. Pabora cun unepuuu. O
COXpaHEHHE UMITYJIbCa M SHEPTUU B HEMHEPLUAIBHBIX CUCTEMAaX OTCUETA.

Mexannueckue KkojeOanus. CBOOOMHBIE M TapMOHHUYCCKUE KOJICOAHUS JIMHCWHOTO
rapMoHudeckoro ocruuiaropa. Konebanus npu Hanuuuu TpeHus. Pezonanc.

1.4. DjieMeHTHI MEXaHMKH TBEPIOTO TeJia

Mowment wunepuuu. Teopema IlrepHa. VYpaBHeHHE ABUXKEHUSA TBEPAOrO TeIa,
BpAILlAOLIErocss BOKPYT HETOABUKHOMN OCH.

Kunerndeckass oHeprus  TBEPAOTrO Tela, COBEPIIAIOIIETO  BpalllaTENbHOE H
IIOCTYIIATEIbHOE ABMKEHUS. BpamarenbHslii MOMEHT. I 'npockor.

1.5. DyieMeHTBHI MEXaHUKH CILIOIIHBIX CpPej

OO0me CcBOWMCTBA Ta30B M JKAAKOCTEW. KuHeMaTWYecKoe ONMCaHUE IBUYKECHUS
xKuakocTu. BexTopHele nons. 110Tok U nupKynAnys BEKTOPHOTO MOJs. Y paBHEHNUS IBHKEHUS U
PaBHOBECHS JKUJKOCTH.

WneanpHas xkuakocTs. CTalMOHApDHOE TEUYEHUE WCANBHOM >KMIKOCTH. YpaBHEHHUE
HenpepbrIBHOCTH. CTallMOHApHOE TeUEHUE KUIKOCTH. Y paBHeHHe bepHysuin.

Bsskass xmaxocts. Cunbsl BHyTpeHHero TpeHus. CTalMoHapHOE TEYEHHUE BA3ZKOM
xuakoctu. Ypasaenue Oypre. TermmonpoBogunocts. Juddy3usi.

2. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

OKCHepUMEHTAIbHbIE  JIOKA3aTEelbCTBA  OCHOBHBIX  TOJIOKEHUH  MOJIEKYJISIPHO-
kuHetnueckod  teopun  (MKT):  nuddysus, OpoyHOBCKOe  JBMXKEHHME,  METOMAbI
PEHTT€HOCTPYKTYPHOI'O  aHallh3a,  JJIEKTPOHHOW  MHUKPOCKONMHUHU.  XapaKTEepUCTUYECKUE
napaMeTpsl aToMa B MOJIEKYJIsIpHO# pusuke. Yncino ABorajpo.

CraTtucTudeckoe OIKMCAaHUE CHUCTEM, COCTOAIIMX U3 OOJBIIOrO YHCIa YaCTHII.
@nykryauuu. Makpo- M MHUKpOcOCTOsHUA. CTaTUCTHUECKHH BEC. OHTPONHUA. ODHTPONUSA
3aMKHYTBIX CUCTEM.

Cocrosaue u mnponecc. TepMOIMHAMUYECKOE OINUCAHUE COCTOSHUS MOJIEKYJISIPHBIX
cucteMm. Tepmoaunamuueckue ¢pyHkuu. Padora. TemooOmeH.

Pacnpenenenne I'm60ca u ero cBsi3b ¢ TepMOAUHAMHUKOH. CTaTUCTUYECKHH CMBICI
TEPMOJMHAMMYECKUX IOTeHUManoB. Temmeparypa. IlepBoe, BTOpOoe M TpeThe Havaila
TEPMOAVMHAMUKHU.



Nneanbupiii ra3. OcnoBHoe ypaBHeHue MKT wmpeansHoro rasza. CrenctBusi U3 Hero.
[TonuTponuueckue mporeccol. TennoBbie MaIUHBI.

Peanbuble rasel. YpaBHenue Ban-pep-Baanbca. Hacbliuennsnii mnap. BrnakHOCTSB.
Kputnueckue cocrosinus Bemectsa. [lonarue o mia3me.

KonnencupoBanHnoe cocrosiHue BemiecTBa. Kpucraminueckue M amMOpQHbIE BEIIECTBA.
XapakTep TEIJIOBOrO JABMKEHHUS MOJEKYJ]I M CBOMCTBA BELIECTBA B PA3JMYHBIX arperaTHbIX
COCTOSIHUSIX, B I1a3Me. Kitaccuueckuil 1 KBaHTOBBIN MOJAXO0A K MPOOJIeEMe TEIII0EMKOCTH.

®da3pl BemiecTBa. PaBHOBecwe (a3, ¢da3oBweie mnepexonbl. YpaBHeHus Kranelpona-
Knay3uyca. ®@a30Bbie epexo/ibl BTOPOro poja.

Camopranusyromuecss  cUCTeMbl. MoJenbHble  NPUMEpPhl  CaMOOPTraHW30BaHHBIX
cTpyktyp. HeoOxomumble ycnoBusi ansi camoopranu3zauuu. OCHOBHBIE 3aKOHOMEPHOCTH
caMOOpraHu3alry. DHTPONUIHBINA OalaHC B CAMOOPTaHU30BaHHBIX CHCTEMaX.

3. DJIEKTPOAUHAMUKA

3.1. D1eKTPOMArHUTHOE B3auMO/elicTBHE

Onektpuueckuil 3apsan. [uckpetHocts 3apsiga. M3Mepenue yaenbHOro 3apsnaa (OMBIT
TomcoHa) 1 3neMeHTapHOro 3apsiaa (onbITel MuutnkeHa U Modde). 3akoH coxpaHeHHs 3apsiia.
CBOOOHBIN U CBSI3aHHBIN 3apsIbl.

OKCHEpUMEHTAJIbHBIE OCHOBAaHUS AJIEKTPOAMHAMMKHU: B3aUMOJCHCTBUE HEMOJBUXKHBIX
3apAnoB, onblT KynoHa; B3aMMOAECHCTBHE TOKOB, OIBITBI AMIEpa; 3JIEKTPOMAarHUTHAs
UHAYKLUS, onbITel Papanes. [Ipunnun 0au3koaecTBys.

DJIEKTPOMarHUTHOE I0JIE B BAKyyME U YCIIOBUS €r0 Pa3AelICHHs] Ha JIEKTPUUECKYIO U
MarHuTHYIO cocTaBiisitomire. CHUIOBbIE U SDHEPIETUUYECKUE XapaKTEPUCTUKHU IEKTPOMAarHuTHOTO
nosist. [IpuHuun cynepnosunuu. Cuna Jlopenua.

VYpaBHeHust Makcseiuia B Bakyyme. @U3HUECKHI CMBICI KaX0Ir0 YPaBHEHHSL.

[110THOCTH PHEPrUM U IUIOTHOCTH NOTOKA YHEPIMH IEKTpOMarHuTHoro nosis. llonarue
00 UMIyJIbCe 3JEKTPOMAarHUTHOTO TOJIS.

3.2. DJeKTPOMArHMTHAs BOJIHA

BonHoBoe ypaBHeHume. Ilmockas MOHOXpoMaTHMYecKas JJIEKTPOMAarHWTHas BOJIHA.
CKopocTh pacnpoCcTpaHEHHs 2JIEKTPOMArHUTHBIX BOJIH.

W3nyyeHne »JIEKTPOMAarHWTHBIX BOJH. JlMMONbHOE u3NydeHue. OJIeKTpOoMarHUTHast
npupoa ceeta. [llkana 3MeKTpoMarHuTHBIX BOJIH.

OOmue CcBOMCTBA AJIEKTPOMAarHUTHOTO TOJII B BEIIECTBE. SIBIeHHE MOISpU3ALUN
AJIEKTPOMAarHUTHOW BOJIHBI.

3.3. IlocrosiHHbIE dJIeKTPUHYECKHEe H MATHUTHBIE MOJIsI

DIEKTPOCTaTUYECKOE T0JIE B BAKyyMe, €r0 NMOTEHIMAIBHOCTD. [IpuHIMN cynepno3unuu
u teopeMa ['aycca. E€ npuMeHneHue sl penieHus 3a1ad 3JIEKTPOCTATUKHU.

ITpoBOAHMKHN B 3JEKTPOCTATHUECKOM IIOJIE. DJIEKTpOoeMKOCThb. Ilnockuil koHAeHcaTop,
SHEpPrusl AJIEKTPUYECKOro Mojisi B KoHAeHcartope. CHIIbl NPUTSKEHUS MEXIy OOKIaaKaMu
KoHAeHcaTtopa. CoeMHEHUs KOHACHCATOPOB B AJIEKTPUYECKUX LEMAX.

OnekTpuueckoe mnoje B auanekTpukax. [lonstue numnosns. [lonspuzanus AU3IEKTPUKOB.
OcHOBHBIE MEXAaHU3MBI TOJISPU3ALHH.

OmnbiT Opcrena. [locTosHHOE MarHWTHOE MOJIE B BAKYYME, €r0 BHXPEBOM XapakTep.
3akoH buo-Casapa-Jlamuiaca u Teopema 0 HMPKYISIUHN, UX TPUMEHEHNE K pacueTy MarHUTHBIX
MoJied. DHEPrusi MAarHUTHOTO MOJIA.

3.4. DJexkTpuyecKHe U MATHUTHBIE N0J151 B BellleCTBe

OKCHepUMEHTAIbHBIE U TEOpeTHYecKHe OOOCHOBaHHWS MpPUPOAbI JAHMa-, TMapa- Hu
beppomarueTusma.

OtkpeiTe [anpBaHuku. [aJbBaHMYECKHWN DJIEMEHT. OJNEKTPOABWKYIIAs Cuia.
[TocTostHHbIM TOK. [IMOTHOCTH 3JIEKTPUUECKOTO TOKA. DJIEKTPUUECKOE IO0JIe B MPOBOJHUKE B
TOKOM.

VYpaBHEeHHE HENPEPBIBHOCTH JJIEKTPUYECKOIO TOKAa Kak CIEACTBHE YpaBHEHMM

7



Makcsemna. Ypasaenus Jlaruiaca u [lyaccona. Cnenctsus U3 HUX.

OCHOBBI 2IEKTPOHHON TEOPUU MIPOBOAMMOCTH B TBEPABIX Tenax. /luccunanus sHepruu B
MPOBOJAHHUKAX C TOKOM. [lomBmkHOCTB. DnekTpocornporuBieHue. 3akonsl Oma, Kupxroda u
byHIaMEHTAIbHBIC 3aKOHBI (PU3HUKH.

OcHoBbI 30HHOW Teopuu cTpoeHus TBEpAbIX Ten. [lpunnun Ilaymu. Ilondarue meran,
IOJIyIPOBOJHUK W JUDJIEKTPUK. 30HHBIE MEXAHHU3MBI JJIEKTPOIPOBOJHOCTH B METaLlaXx MU
noaynpoBogHuKax. [lpumecHas 1 coOCTBEHHAs IPOBOIUMOCTH; P-N TEPEXOI.

30HHAs Teopus M TEeMIIepaTypHas 3aBUCHMOCTb AJIEKTPOIPOBOJHOCTH TBEPIABIX TEIl.
SIBieHUE CBEPXIIPOBOIUMOCTH, €r0 (PEHOMEHOJIOTHYECKAsl TEOPHUSI.

3.5. Kpa3ucranumoHapHbIe JIeKTPHYECKHe sIBJEHUS U Lenu

VYcnoBus KBa3sUCTALIMOHAPHOCTH JIEKTPOMATrHUTHBIX IOJIEH. SIBlIeHME CaMOMHAYKLIUU.
OJIC camomnaykiuu. MHIYKTUBHOCTh MPOBOAHUKOB C TOKOM. DHEPrusi MarHUTHOTO IOJIS B
KaTyIlIKE UHYKTUBHOCTH.

ITepemenHsbIil TOK. CONPOTUBICHUE, EMKOCTh U MHAYKTUBHOCTH B LIENIH IIEPEMEHHOIO
ToKa. PaboTa 1 MOIIHOCTh IEPEMEHHOTO TOKa. DIIEKTPUYECKHE MAIIMHBI U arperaThl.

Konebarenbubiif koHTyp. CBOOOIHBIE U BBIHYXJAEHHbIE KojeOaHus. Pe3onaHc.
IIpuHIUIIBI pauOCBA3H.

4. OIITUKA
4.1. BostHOBasi onTuka

OKcliepUMEHTallbHbIE OCHOBaHMs BOJHOBOM NpUpPOABI  CBeTa: HMHTEpQepeHuus,
mudpaknus ceera; Konbia Hetorona; sisnenne Jomnepa. Judpakunonnas pemerka.

[Tpunauun Noiirenca-@penens U NPAMOIUHENHOE PaCIIPOCTPAHEHHUE CBETA.

[Tornomenue u qucnepcus ceta. PazoBas U rpymnnosas ckopoct. PaccesHue cpera.

4.2. T'eomeTpuueckasi onTHKa

OcHOBHbIE TIOHATHSA T'€OMETPUYECKON ONTUKU. 3aKOHbI TI€OMETPUYECKOW OINTHKHU.
['eomeTpryeckas ONTHKAa Kak NPEICNIBbHBIN Claydaill BOJHOBOH. 3epKajia, JIMH3BIL, NPU3MBI,
ONTUYECKHE IPUOOPHI.

4.3. PaBHOBecHOe TeNJOBOE U3JTyYeHHE

OKCepUMEHTAJIbHbIE OCHOBAaHMs Ul KBAHTOBOM rumore3bl IlmaHka: paBHOBecHOE
TEIUIOBOE H3JIydeHHe M sMrupuuyeckue 3akoHbl Kupxroda, Credana- bonbimana, 3akoH
cMmenieHus Buna.

Vnerpaduonerosas katactpoda. Ksanrosas rumoresa M. Ilnanka. KBant naelicTBus.
®opmyna uznydenus [Inanka. PoxxneHne kBaHTOBOM (U3UKH, €€ MUPOBO33PEHUYECKHE ACTIEKTHI.

4.4. Oco0eHHOCTH NMOBeIeHUSI MUKPOOOHEKTOB

OKCepUMEHTAJIbHbIE OCHOBAHMSI KOPIMYCKYJISIPHON Mpupojsl cBeTa: GporoddPdext, ero
IMIIMPHYECKUE 3aKOHBI; JaBJIEHUE CBETa, ONbITHI Jlebenena.

VYpaBHenue DifHiTeiiHa 111 BHe1IHero ¢porordpdexra. oToH.

BonnoBsie cBoiicTBa yacTull. ONbITHl MO AU(paKLUU 3IEKTPOHOB. YpaBHeHue Jlyn ne
bpoins. KoprnyckynsapHO-BOIHOBOM Ayanu3M. [[puHIMIT JOTTOTHUTENBHOCTH.

JIMCKpeTHOCTh COCTOSIHUH MHMKpPOOOBEKTOB. JIMHeWdaThle CHeKTphl aToMoB. OIIBITHI
®panka-I'epua. Onertel [Tepna-I'epnaxa.

CooTHo1IEHNs HEONpeneIeHHOCTEN. BepoATHOCTHBIN XapaKkTep ONMUCaHUS IMOBEICHUS
MUKpPOOOBeKkTOB. HTEpdepeHIus 31eKTPOHOB OT ABYX ILENEH.

4.5. OcHOBHbIE N0JI0KEeHUS] KBAHTOBOI MeXaHUKH

BonnoBas ¢yHkuus u ee wuHTepnperanus. KBaHTOBO-MeXaHWYECKUN MPUHIUI
CYNEPIO3UIINH.

Onucanne cocTosSHUN B KBaHTOBOM MexaHuke. CHeKTp 3Ha4eHUH (U3NYECKOU
BennuKHbL. [lomHbIe HAOOPH! KBAaHTOBBIX uyKceln. [Ipumepsl.

[IpyHIMIT TPUYMHHOCTA B KBAaHTOBOM MexaHuke. YpaBHeHue lllpenunrepa. ITpuHnmn
COOTBETCTBHUS.

CranuoHapHble COCTOSIHMS M HMX cBoiicTBa. CramuoHapHoe ypaBHeHue Illpegunrepa.
CBs13b PHEPrETUUYECKOTO CIIEKTPA C BUAOM IOTEHIMAA.



[Tpocreiimme 3amaym  KBAHTOBOM MEXaHWUKHU: CBOOOJHAS dYacTWIlA, YacTHUIA B
noTeHIanbHou sime. [TonaTue o TyHHENTEHOM Y deKTe.

CucremMbl TOXIECTBEHHBIX YacTUI[ B KBAaHTOBOW MexaHUKe. bo3oHBI M (hep-MHOHBIL.
[Tpunmun [aymnu.

5. CTPOEHME ATOMA

AtoM Bomopoga. CHekTpel HM3JIy4E€HHs W TMOIVIOHNIEHUS aTOMOB BoOJ0OpoJa. OIbIThI
Pesepdopna, mnanerapuas monens aroma. Mojens bopa u ee ucropudeckasi poJib.

Onucanue COCTOSIHUM aToma BOJOPOJAa MOCPEACTBOM KBAHTOBBIX 4yHces. CocrosiHue
DJIGKTPOHA B MHOTOXJIEKTPOHHOM arome. Monens aroma 3ommepdenbaa — Ilaymu. Eé
SKCHEPUMEHTAIIbHBIE TOATBEPKICHUS.

Ilepuoauueckas cucrema xumuueckux 3nemeHToB .M. MenneneeBa. [lepuonnueckuit
3aKOH CBOMCTB XMMHYECKHUX 3JIEMEHTOB U CTPOCHHE ATOMOB.

6. OU3UKA AAPA U DJIEMEHTAPHBIX YACTUI]
6.1. ATomMHOe PO

OKCHepUMEHTAJIbHBIE OCHOBAHUS CJIOXHOTO CTPOEHMS siipa: OTKPHITUE €CTECTBEHHOMN
paZIMoaKTUBHOCTH, €€ KiaccuduKaius, 3akoHbl cMerienus Coaiu, OTKpeITHE HEUTpOoHA. 3aKOH
paanoakTuBHOro pacnaga. [lepuon nomypacnana. CTaTUCTUUECKHUI XapaKTep paJuO0aKTUBHOTO
pacnaja siaep.

CocraBHbl€ 71€eMEHTHI siipa. OCHOBHBIE XapaKTepucTUKu siaep. KanenbHas Moaens aapa.
CaolicTBa siiepHbIX cui. DHeprusa cBsizu. llpupona anbda- , Oera- U raMma mnpeBpalleHUN.
[TonsiTre 0 yeTHOCTH; €€ HE COXpaHCHHE B OeTa-pacmauax.

Snepuble peakuuu, npuMepsl. Peakiiuu genenus u cuHTesa. SaepHas sHepreTuka.

7. DiileMeHTapHbIe YacTHLbI

Meroabl peructpanuu yactull. MICTOYHUMKM 4YacTUL, YCKOpUTEIU. BupTyanbHble 4acTHUIBL.
DuU3NYECKU BaKyyM.
Knaccudukanus snementapHbix yactuil. Jlentons! u anponsl. KBapku. YacTUIIBI-IEPEHOCUUKHU
B3auMoeiicTBuil. Me3oHbI U 6apruoHbl. OCHOBHBIE XapaKTEPUCTUKU YaCTULl. AHTUYACTHIIBI.
Tunsl B3aNMOJEHCTBHS YaCTHIl, UX XapakTepucTuku. OOMeHHBIN (KBaHTOBOTIONIEBOM) MEXaHU3M
(GbyHIaMeHTalbHbIX B3auMoJeicTBUi. [lpumepsl mpeBpalieHuld, BBI3BIBAEMBIX Pa3HBIMU
B3aUMO/ICCTBUSIMU.
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IIpunoxenue
OGpa3zer 6unera BCTYNMUTEIbHBIX UCTIBITAHUNA

MMUHHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA P®
®I'bOY BBICHIET'O OBPA3OBAHUA

«AHT'YIICKUHA T'OCYJAPCTBEHHBI YHUBEPCUTET»

3K3AMEHAIIMOHHBIN BUJIET Ne 14
BCTYNUTEIHHOTO UCIIBITAHUA 110 (PU3UKE B MArHCTPATypPy MO HAIIPABICHUIO
03.04.02. ®uzuka. [Ipoduns moaroroBku: Ou3nka MoJyMpPOBOIHUKOB.

[TonHoe, TaHreHUaNIbHOE W HOpMajbHOE yckopeHUs. [IpsmMonuHeiiHble YCKOpEHHOE,
PaBHOYCKOPEHHOE U paBHOMEpPHOE ABMKEHHUs. J[BIKeHue 1o nHepuuu. MHepuanbHble
CUCTEMBI OTCUETA.

Bszkas xunkocts. Cuibl BHyTpeHHEro TpeHusa. CralMoHapHOE TEUYEeHHE BA3KOU
xuakoctu. YpaHenue @Oypoe. TemnonpoBoanocTs. Juddysus.

Konebarenbubiii koHTyp. CBOOOIHBIE U BBIHYXKICHHbIE KojeOaHus. Pe3oHaHc.
[IpuHOMIIBL paHOCBS3H.

DKCcIepUMEHTaIbHBIE OCHOBAHUS KOPITYCKYJISIPHOM MPHPOJIBI cBeTa: (HoTodPdexT, ero
SMIIMPUYECKUE 3aKOHBI; JaBJIEHHE CBETa, ONbITH JIebenena.
VYpaBHenue DifHiTeiiHa 111 BHe1Hero ¢pororpdexra. DoToH.

[Ipencenarenb npeaAMETHON KOMUCCUU
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