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1. O0re moJIoKeHus

1.1. Ilporpamma BCTYNHUTEIHHOTO HCHBITAHUS MO CHEIUAIBHON HUCHUILIUHE
COOTBETCTBYIOIIEH HAy4YHOW CIEIMAIIBHOCTH TMPOTpaMMbl TOJATOTOBKA HAyYHBIX |
Hay4HO-TIEJJaTOTUYECKUX KaJAPOB B ACIUPAHTYPE

1.3.3. Teopernueckas dhuznka

wugp u HauMeHo8aHue HAy4HOU CReYUaIbHOCMU

(mamee — Ilporpamma) cdopMupoBaHa Ha OCHOBE TpeOoBaHUN deaepalbHBIX
rOCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BBICIIETO 00pa30BaHUs K MporpaMMamM
MarucTpaTypsl (cienmanureTa) o COOTBETCTBYIOIINM HaTpPaBICHUSIM
(cmenManbHOCTSIM) TOATOTOBKU. [Iporpamma paspaboTaHa [isi TOCTYIUICHHMsSI Ha
oOyuenue B actiupantypy HU TI'Y.

[IporpamMoii ycTaHaBIUBAETCS:

— (opma, CTPYKTYpa, Mpolelypa CAa4d BCTYIUTEIBHOTO UCTIBITAHNUS,

— IIKaJia OICHUBAHMS,

— MaKCHMaJbHOE W MHHHMAIBHOE KOJIHMYECTBO OaIOB IS YCHEIIHOTO
MPOXOXKICHUS BCTYIMUTEIHLHOTO UCTIHITAHUS;

— KPUTEPHUH OIICHKU OTBETOB.

BerynuTenbHoe ucCnbITaHWE MPOBOJIUTCS HA PYCCKOM SI3BIKE WJIM Ha aHTJIMICKOM
S3BIKE JUTSI aOUTYPUEHTOB U3 CTPaH AABHETO 3apyOeKbs, MOCTYNAOIINX HA IPOTpamMMmy,
pealin3yeMylo Ha aHTJIMHACKOM SI3BIKE.

®opma, mpoueaypa COAa4d BCTYNUTEIBHOIO HCIBITAaHHSA, a TaKXkKe IIKaia
OLICHUBAHWS W KPUTEPUU OLCHKA OTBETOB DK3aMEHYEMOIO, YCTAHOBJICHHBIE
[IporpaMMoii, HE 3aBUCAT OT SI3bIKA MPOBEJICHUS BCTYIIUTEIBHOTO UCIIBITAHUSI.

1.2. Opranuzanusi ¥ MpOBEJCHUE BCTYMUTEIBHOTO UCIIBITAHUS OCYIECTBIISIETCS B
coorBeTcTBUU ¢ [IpaBunamm mpuema, yTBepKAeHHbIMU npuka3oMm pexkropa HU TT'Y,
JIEUCTBYIOIIMMU HA TEKYLIUU IO/ OCTYIUIEHUS.

1.3. [lo pe3ynbpTaTamM BCTYNUTEIBHOTO HCIBITAHUS, TOCTYMAOIIUNA UMEET MPaBO
MOJAaTh HA aneUIILMI0 O HAPYLIEHHWHM, MO MHEHMIO IOCTYIAIOLIETO, YCTAHOBIEHHOIO
MOPsIIKA MPOBEJICHUS] BCTYNUTEIBHOTO UCIIBITAHUS U (UJIM) O HECOTJIACUU C MOJTYYEHHOMN
OLIEHKON pe3yJIbTaTOB BCTYNHUTEIBHOIO HWCHBITAHUA B TMOPAJKE, YCTAHOBJIECHHOM
[IpaBunamu npruema, JEUCTBYIOIMMU HA TEKYLIUNA IO OCTYIUIEHUS.

2. ®dopma, CTPYKTYpa, NpoueaAypa, NPporpaMmMa BCTYNUTEJbHOT0 MCIbITAHUS
U IKAJIa OLleHNBAHUA OTBETOB

2.1. BerynurenbHOE HMCHBITAaHHE IO CIEUUATBHON AHUCHUIUIMHE MPOBOIUTCS B
dbopMme sk3amMeHa (MUChMEHHO, YCTHO HIIM COYETaHHEeM 00euX ()opM) B COOTBETCTBUU C
nepeyHeM TeM U (KMJIM) BOIIPOCOB, YCTaHOBJICHHBIX AaHHOM [IporpamMmoii.



CTpykTypa 3K3aMeHa.

DK3aMeH MPOBOJIUTCS MO OUIeTaM. buiieT BCTYyNUTEIbHOIO UCTIBITAHNUS BKIHOYAET
yeTblpe Bompoca. [lepBeie aBa Bompoca OuieTa SBISIOTCS TEOPETUYECKUMH U TPeOyroT
00CTOSITENIBHOIO OTBETAa C J0KAa3aTeJIbCTBOM BCEX HEOOXOIMMBIX YTBEPKACHUU U
OlpesieJIeHueM BceX HeoOXOAMMBIX NOHATUH. Tperuit Bompoc TpedyeT KOpPOTKOIo
OTBETA, COJAEPXKAILETO0 ONpEIeIeHUs] M KPaTKyl XapaKTepUCTHKY HEOOXOAMMBIX
NOHATUHM,  NpUMEpPhl  IPAKTHUYECKOTrO  HCHOJb30BaHWs.  UeTBepThli  BOIPOC
dopMynHMpyeTcs SK3aMEHAalMOHHON KomMccHuel BO BpeMs cobecefoBaHuss U TpeOyer
KpaTKOT'0 YCTHOTO OTBETa 03 MpeABapUTEIbHON MOATOTOBKH.

2.2. Tlponieaypa mpoBeaeHUs] PK3aMeHa MpeCTaBiIseT co0oil ciauy sK3aMeHa B
ouHOM ¢dopme U (WIH) C UCTOI30BAaHUEM JUCTAHIIMOHHBIX TEXHOJOTUM (IIPU YCIOBUU
UACHTHU(PHUKAIIMY TOCTYNAIOLIUX [P C/1aye UMH BCTYMUTEIbHBIX UCIIBITAHUN):

OYHO U JUCTAaHIIMOHHO.

JIsl MUCTaHIIMOHHBIX BCTYNMUTENBHBIX HWCHBITAHUN HCIONB3YIOTCA Iiatdopma
«Cpena nsnextponHoro oOydenus iDO» u apyrwe mnporpamMmbl Il OpraHH3AIUU
BUJcoKoHpepeHuuid. Jlyis HabmoIeHus 32 yYaCTHUKAMHU dK3aMeHa M UACHTH(PUKAIIUN UX
muyHoct B HU TT'Y co3nana cucrema mpokrtopunra. [Ipokrop (Habmromatenb) mepen
HAYaJIOM KaXXJIOTO JK3aMeHa IpPU TMOMOIIM BeO-KaMmephbl IOCTYIMAIOIIET0 MPOBOIUT
MHCTPYKTaX U coOeceoBaHHE MO BOMPOCAM OpPraHU3allUd U TPOBEACHUS DK3aMEHa,
UACHTU(QHUKALUIO JTUYHOCTU NMyTEM CpaBHUBAaHMS (OTO B MACHOpPTE U JIMLA CHAIOLIETO
(mocTymaromuii TOKa3bIBAaeT B BEO-KaMepy CBOW MAcIOPT B PA3BEPHYTOM BHUJE PSIIOM CO
CBOHIM JTHIIIOM).

Buneo, tpancmupyemoe ¢ BeO-KaMephl YYacTHHKAa JK3aMEHOB, JIOCTYITHO
NPOKTOPY Ui HAOJMIOACHUS U 3alKCHIBACTCS HA CEepBep Ui AAbHEHIEro npocMoTpa
NP BO3HUKHOBEHHUH CIIOPHBIX CUTYAIIUH.

2.3. Pe3ynbrarthl MNpOBEACHUS BCTYNUTEIBHOTO MCHBITAHUS OQOPMIISIOTCS
IPOTOKOJIOM, B KOTOPOM (PMKCHPYIOTCSL BOIIPOCHI 9K3aMEHATOPOB K mocTynatomemy. Ha
Ka)/10T0 MOCTYMAIOLIET0 BEIETCS OTAEIbHBIN IPOTOKOJL.

2.4. Tlporpamma 3K3aMeHa
[IpuMepHBIi IEpedYeHb TEM M BOIIPOCOB ISl HOATOTOBKH K C/1ade dK3aMeHa

1. Mexanuka

1) YpaBHeHus JIBHOKCHUSL. O000111eHHbIE KOOPAWHATBHI, MIPUHIIUIT
HauMeHbIero nevictBus, ¢yHkuus Jlarpamxka. Cummerpuu. Teopema Hetep. 3axoHbl
COXpaHEHHUsI SHEPTUHU, UMITYJIbCA, MOMEHTA UMITYJIbCa.

2) WNurerpupoBanue ypaBHeHUM  ABWKeHUs. OJHOMEpHOE JABUKEHUE,
MIpUBEICHHAS Macca, IBUKEHUE B LICHTPAJILHOM TIOJIE.



3) Pacnan wactum, ynpyrue cronkHoBeHHs. CedeHHE paccesHus YacTull,
dbopmyna Pezepdopna.

4) Manble konebanus. CBOOOAHBIE U BBIHYKIEHHBIE OJJHOMEpHBIE KoJieOaHus,
napamerpudeckuii pezonanc. KoneOanusi cucteM €O MHOTMMH CTEMEHSIMH CBOOOJBI,
MOJIIPHBIE KOOpauHaThI. Konebanus npu HATMYUU TPEHUSI.

5) JIBuKeHHe TBEPABbIX Tell. YTIIOBasi CKOPOCTb, MOMEHT MHEPIUU U MOMEHT
KOJINYECTBA ABMKEHUS TBEPBIX TEJ. DUIEPOBHI YIJIbl M YpaBHEHUE Diepa.

6) Kanonnveckue ypaBHeHUs, ypaBHeHue | amuibToHa, ckoOku Ilyaccona,
neicTBue Kak (YHKUIHS KOOpAMHAT, TeopeMa JlmyBwiis, ypaBHeHue. ['aMuiIbTOHA—
SAxobu, pazneneHyue nepeMeHHbIX.

7) [TpunImn OTHOCHUTEJILHOCTH. CxopocTb pacnpocTpaHeHHs
B3aumozeiictBuil. WurtepBan. CoOctBenHoe Bpewms. [IpeoOpazoBanue JlopeHia.
[IpeobpazoBanne ckopocTr. YeTsIpexMepHbIe BEKTOPHI. UeTbpexmMepHas CKOPOCTb.

8) PenstuBuctckas mexanuka. [I[puHIIMT HaMMEHBIIETO NEUCTBUS. DHEPTUS U
umnyibc. Pacnax gactuil. Yrpyrue CTOITKHOBEHHS YaCTHII.

2. Teopust moJist

1) 3apax B DJIEKTPOMAarHUTHOM IHoyie. YeThlpeXMEpHBIA MOTEHUIHAN IIOJIS.
VYpaBHEeHUS ABMKEHUS 3apsjia B 1oJie, KanuOpoBoyHas (TpaJMeHTHAs]) MHBAPUAHTHOCTb.
Tenzop anekrpomarHutHoro nojis. [IpeoOpazoBanue Jlopenna ansa mons. MiHBapuaHThI
OJIAL.

2) JleiicTBHE NSl 3€KTPOMArHUTHOTO MOJIsl. YpaBHEHUs 3JE€KTPOMArHUTHOTO
noJist. YeTbIpeXMEpHBIN BEKTOP TOKAa. YpaBHEHHE HENpPEpbIBHOCTU. [IITOTHOCTH M MOTOK
sHeprun. TeH30p sHepruu-ummnylibca. TEeH30p SHEPrUU-UMITYJIbCa 3JIEKTPOMArHUTHOTO
OJIAL.

3) [TocTosiHHOE AIIEKTPOMArHUTHOE ToJIe. 3aKkoH Kynona.
DNeKTpocTaThuyeckass »Heprus 3apsfaoB. JUNOnbHBIE MOMEHT. MyNbTUIOJBbHbBIE
MoMeHThl. Cuctema 3apsioB BO BHelmHeM Inosie. IlocTossHHOe MarHuUTHOE ToOJe€.
Maruutssiii MoMeHT. Teopema Jlapmopa.

4) DONeKTpOMarHuTHbeIE BOJIHBL. BosHOBoe ypaBHeHue. Ilnockue BOJIHBIL
MoHoxpomaTuueckas miockas BosiHa. CrnekTpaibHOE pasiioxkenue. llonspuzanmoHHbie
XapaKTEPUCTUKU U3TydeHHUs. PazmokeHue 3JIeKTpoCTaTUUECKOro MOJIS.

5) [Tose nBHXKymMXCs 3apsA0B. 3amasjbplBarolue noreHuuansl. [loTeHmans
JInenapa—Buxepra. M3nyueHne sneKTpoMarHuTHbIX BOJH. [losie cucteMbl 3apsnoB Ha
JAJIEKUX PacCTOSHUAX. MynbTUNOIBHOE u3MydeHue. M3myueHue ObICTPOIBUKYIIETOCH
3apsna. PaccessHre cBOOOIHBIMU 3apsiiaMH.

6) JIBW)KE€HHE YacTHIBl B I'paBUTAaMOHHOM mnoje. Merpuka. KoBapuanTHoe
muddepenupoBanne. CumBonbl  Kpucroddens. JledictBue 11 yacTuibsl B
IPaBUTALMOHHOM TIOJIE.

7) YpaBHEHUs TPABUTALMOHHOIO IOJA. T€H30p KpUBHU3HBL JlencTBue st
IPaBUTALMOHHOTO NoJs. TeH30p 3HEpruu-uMmysibca. Y paBHEHUsT DUHILITEHHA.



8) HepenaruBucrckuii npenen ypaBHeHM OifHiuTeliHa. 3akoH HprloToHa.
[leHTpanbHO-CUMMETPUYHOE TpaBUTalMOHHOE 1mone. Merpuka IlIBapmmm sbaa.
I'paBUTalIMOHHBIN KOJLIAIIC.

9) Ha6monaembie »ddextsi OTO B HBIOTOHOBOM U TOCTHBIOTOHOBOM
npUOIMKEHUH (TPaBUTALIMOHHOE KPACHOE CMELIEHUE, OTKIIOHEHHE JIyda CBETA, 3a/IeprKKa
CUTHaJIa, MPEEecCusi TUPOCKOIa, Mpereccusi opoUT miaHeT). [ paBUTallMOHHBIE TUH3HI.

10)  PemstuBucrckass xocMoiyorus. OTKpBITasi, 3aKpbiTask W IUIOCKAs MOJICITH.
3akon XabO6ma. Pacmmpenme BceenenHoith Ha  paawarimoOHHO-JIOMHUHHPOBAHHOM,
MBUIEBUIHON U BaKyyM-IOMHUHUPOBAHHOMN CTaIMSIX.

11) @wusmueckwe mporecchl B paHHed BceneHHoil. 3akanka HEHTPUHO.
[lepBuuHbIi HyKJI€OCUHTE3. PeKOMOMHAIMS, PETUKTOBBIE (DOTOHBI.

3. DJIeKTPOAMHAMHKA CILUIONIHBIX CpeJ

1) DneKTpocTaTuKa JUANEKTPUKOB M IMPOBOAHUKOB. JlWanexkrtpuueckas
IPOHULAEMOCTh M MPOBOJAMMOCTh. TepMOAMHAMHMKA JUAJIEKTPUKOB. MarHuTHbIe
cBoiictBa. llocTosstHHOE MarHuTHOE T1OJ€. MAarHuTHOE TMOJ€ TMOCTOSHHBIX TOKOB.
TepMmoanHamudeckue cooTHoueHus. Jua-, mapa-, peppo- u anTudeppoOMarHeTUKH.

2) CBepxnpoBogHUKHA. MarHuTHele CBOMCTBA. (CBEpPXNpPOBOASAIIMN  TOK.
Kpurnueckoe nozne.

3) VYpaBHEHHUSI AJIEKTPOMAarHUTHBIX BOJIH. YPAaBHEHHUS TOJS B OTCYTCTBHUE
nucriepenn. Jlucnepeus nuanekrpudeckon nponunaeMoctu. Coornomennst Kpamepca—
Kponura. Ilinockas MmoHOXpomaTudeckass BoJiHA. PacrpocTpaHeHne 31€KTPOMarHUTHBIX
BOJIH. OTpakeHue U npesomieHue. [ [puHnum B3anMHOCTH.

4) DNeKTpOMarHUTHBIC BOJHBI B aHU30TPONHBIX cpenax. Dddexrsr Keppa u
@apanes. [IpoctpancTBeHHas qucnepcus. EctecTBeHHas ONTHYECKAask aKTUBHOCTb.

5) MarnutHas ruapoaunamuka. MI'J[-Bonuebl. [Ipo6Giema auHamo.

6) Henunetinas ontuka. Henmuuelinas nponuniaeMocts. CaModoKycHpoBKa.
I'enepanust BTOpOl TapMOHUKH.

7) Nonuzanmonnsle mnotepu ObICTphIX wyacTull. WM3nyuenune YepeHkona.
Paccesnue anekTpoMarHuTHBIX BOJIH B cpenax. PaneeBckoe paccesHue.

8) CronkHoBenuss B 1uiazMe. HMHrterpan cronkHoBeHui Jlanmay. [Inuna
npoOera yacTHIl B IJIa3Me.

4. KBaHnTOBasi MeXaHUKA

1) OcHOBHBIE IIOJI0KECHUS KBaHTOBOM MEXaHUKHU. [TpuHun
HeonpeaeneHHocTH.  Ilpunnun  cynepno3unmu.  Omneparopsl.  [luckpeTHwli U
HETPEepHIBHBINA CTIeKTpHL. ['amunpronnan. CranmoHapHsie coctosiHu. [ elizenoeproBeckoe
npeacraBieHue. COOTHOLIEHHS HEOTIPEIEIEHHOCTH.

2) Vpasnenue Hlpenunrepa. OcHOBHbBIE cBoiicTBa ypaBHeHus lllpenuHrepa.
OnHoMepHOe NIBIKEHUE. OnHOMEpHBI OCUMJLISTOP. IInoTHOCTE OTOKA.
KBazuknaccuueckas BonHoBas pynkuus. [Ipoxoxnenue yepes 6apbep.



3) MowmenT konmdecTBa nBrxkeHHs. CoOcTBeHHBbIE (QYHKINUA M COOCTBEHHBIE
3HAYeHWs MOMEHTa KoiudecTBa MABMKEHUA. YeTHocTh. CllO)KEHHE MOMEHTOB.
Paznoxxenue Knebma—I opmana.

4) JIBwxkenue B 1eHTpanbHOM mnojne. Cdepuyeckue BoiHBL PaznoxeHue
rIockoit BosiHbl. Paguansnoe ypaBuenue llpenunrepa. AToMm Boopoa.

5) Teopus Bo3mylieHuil. Bo3mylleHus, He 3aBHCSIIME OT BpPEMEHH.
Ilepnonnueckue Bo3myienus. KBasukiaccuaeckast TeOpUsl BOSMYILEHHMN.

6) Cnun. Oneparop cnuHa. ToHKasg CTpyKTypa aTOMHBIX YPOBHEM.

7) ToxnectBeHHOCTh uacTull. CHUMMETpUsi TpPU IEPECTAHOBKE YacTHII.

Bropuunoe kBantoBanue At 0030HOB U (hepMroHOB. OOMEHHOE B3aUMOJICHCTBHE.

8) ATom. Cocrosiaue JIEKTPOHOB aToMa. YpoBHH JHEPrUu.
CamocornacoBanHoe nosie. YpaBHeHue Tomaca—@Pepmu. ToHKas CTpyKTypa TOMHBIX
ypoBHel. [lepuoanueckas cucrema MeHneneesa.

9) JIBu>KeHHEe B MarHUTHOM moJje. YpasHeHue [llpenunrepa Ui IBM>KEHHUS B
MarHMTHOM noJie. [oTHOCTh MOTOKa B MAarHUTHOM TOJIE.

10) CronknoBenus uactuil. OOmasi Teopusi. @opmyna bopa. Pesonancuoe
paccestnue. CTOJIKHOBEHHME TOXKIECTBEHHBIX YAaCTHIl. YINPYTO€ pacCcessHUE IMPU HAIWYUU
HEeynpyrux npoueccos. Marpuna paccesaust. @opmyina bpelita—Burnepa.

5. CratucTnuyeckas pusuka

1) OcHOBHbBIC TPUHIUIBI CTATUCTUKU. DYHKIUSA pacrpeneieHus W MaTpuiia
mwioTHOCTU. CTaTucTUYEcKas He3aBUCUMOCTh. TeopeMa JlnyBuins. Ponb sHeprun. 3akoH
BO3pacTaHus dHTponuu. MukpokaHoHnueckoe pacnpezaenenue. Pacnpenenenue ['ndoca.
Pacnpenenenue ['m66ca ¢ mepeMeHHBIM YHCIIOM YaCTHII.

2) TepmomuHamuueckue BeTWYMHBI. Temreparypa. Pabora u KOJIMYECTBO
Temia. TepMOIMHAMHUYECKHWE TMOTEHUUaNbl. TepMOAMHAMHYECKHE  HEPaBEHCTBA.
[Tpunuun Jle-Illarenve. Teopema HepHcrta. Crucrembl ¢ NEPEMEHHBIM YUCJIOM YaCTHLI.
CpoOomHast dHeprus B pacnpeneincHud [nb0ca. BwiBox  TepMOIWHAMHYECKUX
COOTHOLIEHUH.

3) TepmonuHamuKka  WICaNbHBIX Ta3oB. Pacmpenenenue  bonbimMana.
CronkHoBeHHne MoJiekysl. HepaBHOBECHBIN UAcaIbHbIN Ta3. 3aKOH PaBHOPACTIPEICIICHUSI.
OnHO0aTOMHBIN UIEAIBHBIN Ia3.

4) Pacnpenenenne ®@epmu u bosze. BeipokieHHBIM WaeadbHBIN (QepMu-Tas.
CBoiicTBa BeliecTBa MpH OOJBIIUX IIOTHOCTSAX. Boipoknennsiii 603e-ra3. Konnencarus
boze—OiiHmreiina. PaBHoBecHoe TeruioBoe nsnyuenue. @opmyna Ilnanka. CBeTuMOCTh
abCOJIFOTHO YEPHOTO TEJA.

5) HewuneanbHble Ta3pl ¥ KOHACHCHPOBaHHBIE cpeibl. MDOHOHHBIE CIIEKTPBI U
TEPMOJAVHAMUYECKHE CBOMCTBA ras3a. TepMOIMHAMMYECKHE CBOMCTBA HJEAIBHOIO
KJIACCUYECKOT0 Ta3a.

6) PaBHoBecue (a3. Dopmyna Knaneiipona—Kiay3uca. Kputrueckas Touka.



7) Cucrembl ¢ pa3nuuHbIMU Yactuinamu. [lpaBwio ¢a3. CiaOGble pacTBOpPHI.
Cmech wuaeanbHbIXx Ta30B. (CMmech H30TONOB. XHMMHMUYECKHE pEaKUMH. YCIOBHE
XUMHUYECKOTO  paBHOBECHs. 3aKOH JIEWCTBYIOIIMX Macc. TerioTa peakiuu.
HNoHn3aimOHHOE paBHOBECHE.

8) CnabonenaeanpHblii  0o3e-ra3.  Momens  boromroboa.  CriekTp
B030ykneHuil. CBepxTekyuecTh. KBaHTOBBIE BUXPH.

9) Teepasie Ttena. Kpucramumdeckne crpyktypsl. [loBepxHocts Depmum.
3oHHas cTpykTypa. KBa3zudacTulibl.

10)Konebanust perrerkd. Teopust ympyroctd. 3BYK B TBEpIbIX Tejax.
[Tpoueccel pacnaga u  ciussHUs  (OHOHOB. PaccesHue (OHOHOB Ha mHpUMECHX.
Kunernueckoe ypaBHenue aisi GOHOHOB. TermionpoBOAHOCTb.

11)CeepxnpoBoaumoctb. KymnepoBckoe crnapuanme. Teopus bapamna—
Kynepa—Ilpuddepa (BKIL). Teopus Jlonmonos. Teopus ['mnzOypra-Jlanmay. Tok,
KaTuOpOBOYHAs WHBAPUAHTHOCTh, KBAHTOBaHUE MOTOKA. CBEPXMPOBOJAHHUKHU MEPBOTO U
BTOpOro poaa. ddpdekr [xo3edcona.

12)®nykryanun.  Pacmpenenenune  I'mO0ca.  ®uykTyaluu  OCHOBHBIX
TepMoguHamudeckux BenuuuH. @opmyna Ilyaccona. Bpemennble QuyKkTyamum.
CumMmeTpuu KHHETHYECKUX KOdPUIeHToB. OIyKTannoHHO-IUCCUTIATHBHAS TEOpEMA.

13)®azoBeie mepexombl BToporo pomaa. Teopus Jlanmay. Kpurtnueckue
WHICKCH. MacmraOHas MHBapUAHTHOCTh. DIYKTyallMd B OKPECTHOCTH KPUTHUYECKOMN
TOYKH.

6. Teopusi KOHAEHCHPOBAHHOIO cocTOsiHMs (Pasden ona cneyuaiucmos no
meopuu meepoo2o meJa)

1) Heuneanbnpiit  603e-ra3. CuMMeTpusi BOJHOBOM (YHKIIMH CHCTEMBI
0030H0B, 003e-KoHAeHcaT. CnaboHenaeanbHblil 003e-ra3. Moaens boromob6osa. Criektp
Bo30ykneHuil. CBepxTekydecTb. JIByxskuakoctHoe omnwucanue. Kputepuii Jlangay.
Teopust ®@eitnmana. KBantoBsie Buxpu. Koppensiuu B moyioKeHUH 4acTul] 603e-rasza.

2) Tunbl u cummeTpusi TBepAbIX Teld. Kpucramimueckue CTPYKTYPHI.
Cummetpusi kpuctaiioB. CoiicTBa oOpaTHoii pemietku. 3oHa bpumosna. Teopema
broxa.

3) 30HHasE CTpyKTypa W TUObBl cBs3U. KBasuuacTuipl. OJIEKTpOHHAs
TEIJIOEMKOCTb.

4) [ToBepxnocte ®epmu. JlMaMarHUTHBI W LUKIOTPOHHBIA PE30HAHC.
OTtkpsiThie opouThl. KBanTOBanue opout. Dddekr ne ['aza—Ban AnbdBeHa.

5) Konebanus pemerku. Teopust ympyroctu. 3ByK B TBEpPABIX Tejax.
AKycTHYeCKHe U onThuueckue BeTBU. Mogens Jlebas. Y nenbHast TEMI0EMKOCTh PEIICTKHU.
KBantoBanne (HoHOHOB. AHrapMoHuU3M U TeruioBoe pacmupenue. Dakrop [lebas—
Youepa.

6) [Ipouecchl pacnaga u cnussHus  QoHOHOB. Paccesnue ¢(oHOHOB Ha
npuMecsx. Kunernueckoe ypaBHeHHE 111 OHOHOB B JUAJIEKTPUKE. TeIIONpPOBOIHOCTb.
DnekTpoH-(hOHOHHOE B3aUMOJIEHCTBUE U MPoOIeMa MOJISIPOHa.



7) Maraerusm. OOMeHHOe  B3auMoJeliCTBHE. MAarHUTHBIE  CBOMCTBA
u3zonupoBanHoro aroma. IlpaBumo Xynma. [Mamunsronman ['eitzenbepra. Mogenb
Xab60apna. [lpupona marnetusma MertamnoB. CnuHOBBIN mnapamarHeTusm [laynu wu
opOutanpHbIll nuamarHetusMm Jlangay. MarnutHele npumecu B metaiie. OOMeHHOE
B3auMo/ielicTBUE yepes3 31eKTpoHbl npoBoauMocTtd (PKKIM). D¢ dext Konmo.

8) MaruuTtHbiil opsaok. PeppoMarHeTu3M u aHTH(PEppOMarHeTu3smM. Metos
cpenHero monst  anas (eppomarHetuka. JloMeHHas — cTpykTypa. l'mcrepesuc
¢deppoMaraeTukoB. CiMHOBBIE BOJIHBI (MarHoHsl). KBaHTOBBIE (DIIYKTyallMii U CIUHOBBIE
BOJIHBI B aHTU(eppoMarHeTuke. Bkiajg MarHoHOB B TE€PMOAMHAMUKY MAarHETHKOB.
JluHamMuKa MarHUTHOI'O MOMEHTa B peppomaruetuke. Y paBHenue Jlanpay—JIndumna.

9) CeepxnpoBoaumocTts. Kyneposckoe cnapusanue. Teopus bapauna—
Kynepa—UIpuddepa (BKIL). Teopus Jlonnono. HenmokanbHas 3I€KTpOAMHAMHKA
CBEPXIIPOBOJIHUKA: JIOHJIOHOBCKUN W NHUNNApAOBCKUN ciydail. D¢ EeKTsl YETHOCTH
YKCJIa JIEKTPOHOB B CBEPXIIPOBOAHMKAX MAJIBIX Pa3MEPOB.

10) Teopus cBepxupoBoaumoctu [uH30ypra—Jlangay. Tok, kamuOpoBouyHas
MHBAapUaHTHOCTh, KBAaHTOBaHUE MOTOKA. CBEPXIPOBOAHMKHU IIEPBOIO U BTOPOTO poOJa.
Bepxnee m HmxHee kputuueckue mnousid. Buxpepas pemerka. Dddexr [xozedcona.
Oddexr 6muzoctu. OnykryarmoHHble 3QPEKTH BOJIM3U CBEPXIPOBOIAIIETO MEPEXOa.
TynHenbHbIe 3 (HEKTHI B CBEPXIPOBOJHHUKAX.

11) @ymknum [puna. Koppemsuuonusie QyHKiuu. TepMOAMHAMHYCCKUMA
npenen U kBazucpenHue. OCHOBHBIE MPUHLHUIIBI AMATPAMMHOW TEXHUKU. YpaBHEHUE
Haticona. BepmmnHas (yHkius. MHorouactuunble ¢yHKmmu ['puna. Jlmarpammaas
TEXHHMKA IIPU KOHEYHBIX Temneparypax. Kunetnueckue ypaBHEHUS.

12) JluHamuKa KPUTUYECKHX SIBICHUN. Y PaBHEHUS! pEHOPMIPYIIIIHL.

13)  OcoOEeHHOCTH JIEKTPOHHBIX CBOWCTB CHCTEM IOHMKEHHOW Pa3MEpHOCTH.
DHepreTuyeckue CHEeKTpbl M IUIOTHOCTh KBAHTOBBIX COCTOSIHUMM. KBaHTOBBbIN 3d¢ekT
Xoita B IBYMEPHOM 3JIEKTPOHHOM Taze. D¢ (}EKThl JOKaTU3aUHN HJIEKTPOHOB B OJTHO- U
JIBYMEPHBIX CUCTEMAX, MEPKOJISILIUOHHBIE SIBICHMUSL.

7. KBanroBasi Teopuss mnoJjei (Pazden o0na cneyuanucmos no meopuu
INEMEHMAPHBIX YaCmUY U husUKe blCOKUX dHEPIUlL)

1) KBanTtoBanue cBoOoaHbIx mosied. CUMMeETpUM JarpaHkuaHa U Teopema
Herep. Anrebpa tokxoB. Jluckpernbie cummerpun. CPT Teopema u CBSI3b CIMHA CO
CTaTUCTUKOM.

2) KBanrToBas snexrponuHamuka. IIpaBuna @dennmana. IlepenopmupoBku.
ToxnectBa Yopna—Takaxammu.

3) KBaHTOBO-3/IeKTpOAMHAMUYECKHE pacyeThl: KOMNTOH-3(p¢eKr, e+, e—
AHHUTWIIALMSA, pokaeHue map. TopMmo3Hoe u3inydeHue U HH(pakpacHas kaTacTpoda.
AHOMaJTbHBI MarHUTHBIA MOMEHT JJIEKTpOHA. JISMOOBCKU CABUT.



4) KamnbOpoBounsie teopun mnons. KsanrtoBanme mo dagneeBy—IlomoBy u

nyxu.  ToxnectBa ~ CinaBHoBa—Teisiopa.  KBaHTOBas ~ XpoMoAMHAMHKa U
acUMIITOTHYECKasi cBOOO1a.

5) CrioHTaHHOE HapylIeHHE CUMMETpUH, Teopema [onjacroyHa, sBIEHHE
Xwurrea.

6) KBapkoBass Mozaenb. CHEKTpOCKONHs aApOHOB U COCTAaBJIAIOIIUE KBAapKH.

YapmoHuii, 60TTOMOHHUM.

7) KX/ v kupanbHas CUMMETpHUS CHJIBHBIX B3auMoJeHCTBHH. YacTuyHoe
COXpaHEHHE aKCHAIBHOrO0 TOKa. [IMOHBI Kak roiacroyHoBckHe 4dacTHIlbl. KupanbHas
anomanus Ajiepa—Dbenna—/[xakuga.

8) CrannmaptHas Mojenb. W- U Z-0030HBI, UX pacmaabl. XUTTCOBCKUN 0030H.
[Toxonenus nenToHoB U KBapkoB. Matpuiia Kabu66o—Kobasmu—Mackasa.

9) b -pacnan HelTpoHa, pacmaj MIOOHA, pachajbl TSKEIbIX KBapKOB.
Henentonusie cnabbie pacmabl.

10) Hapymenne CP-unBapuantHOCTH. OCHMUIAIIMKA HEHTPATbHBIX KAOHOB M
TSKEIIBIX ME30HOB.



2.5. [lIkana orleHUBaHUS OTBETOB Ha DK3aMEHE:

HEYTOBJICTBOPHUTECJILHO | YIOBJECTBOPUTEJIBHO xopouio OTJIMYHO

110 59 GaiutoB 60 — 75 GasuioB 76 — 84 GayutoB 85 — 100 6aiutoB

O6III35{ MMPOOOJLKHUTCIIBHOCTD 9K3aMCHA COCTABJIACT 45 MHHYT.

MakcuManpbHOE KOJMYECTBO OaioB 3a d3k3ameH — 100. MwuHuManbHOe
KOJIMYECTBO OAJUIOB JUIsl YCHEIIHOTO TPOXOXKIAeHHs 3k3ameHa — 60. [locTymarommwmid,
HaOpasmuit MeHee 60 6aIoB 3a HK3aMEH, He MOXKET OBITh 3a4KCIICH B aCIIUPaHTYPY.

Taﬁ.ﬂnua KPUTEPUEB OLEHKH YCTHBIX U MUCbMEHHBIX OTBETOB (l'[pI/I Ha.]'ll/l‘ll/ll/l)

Bua nesareanHocTH

OneHka bann YpoBeHb BIaJICHUS TEMOM

HEey/I0BJIETBOPHUTEILHO | 10 59 Henoanblii 00b€M OTBETOB, HAJTUYHE OITHOOK U
poOEJIOB B 3HAHUSAX HIJIH OTCYTCTBHE HEOOXOIUMBIX
3HAHUU.

YOBJIETBOPUTEIbHO 60-75 | HemoctatouHo moiHbIM 00beM OTBETa, HAJTHMUNE
OmMOOK U MPOOEIIOB B 3HAHUSIX

XOpo1Io 76-84 [IpaBubHBIN, HE COJIEPIKAIIMI CYIIIECTBEHHBIX
omnoOok oTBeT. OeHKa MOKET OBITh CHIDKEHA 3a
OTJIeTIbHBIE HECYIICCTBEHHBIC OIIMOKH.

OTJIMYHO 85-100 | ITonHbIi Ge301MO0YHBINA OTBET C MPaBUIBHBIM
IIPUMEHEHNUEM NOHATUHN U ONIPEACICHUN.

BerynurenbHOE  MCOBITAaHWME  MPOBOAUTCS  DK3aMEHAIlMOHHOM  KOMHCCHEH,
JICUCTBYIOIIEH HA OCHOBAHUY MPUKa3a PEKTOpa.

NroroBas olieHKa 3a SK3aME€H ONpeleseTcsl KaK CpeaHUi Oail, BhICTaBJICHHBIH
BCEMHU WIEHAMHU SK3aMEHAIIMOHHON KOMHUCCHHU.
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