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1. IOSACHUTEJIbHAS 3AIIMCKA

l'ocynmapcTBeHHass HTOroBas aTTeCTallds IIPOBOJMUTCS C IENBI0 YCTAHOBJICHHS YPOBHS
ITOATOTOBKY BBITYCKHHMKA K BBITOJHEHUIO MPO(QEeCCHOHANBHBIX 3a/1a49 ¥ COOTBETCTBHUS €r0 MOATOTOBKH
TpedoBarmsiM OI'OC BO no vanpasneruio noarotoBku: 03.06.01 dusmka u acTpoHOMHSIL.

K rocymapcTBeHHOM HMTOroBOM aTTecTallMM IOIyCKAIOTCsS OoOydarommuecs, B IOJTHOM OObeMe
BBINTOJIHUBIINE y4eOHBIH IUIaH [0 COOTBETCTBYIOIIEH OCHOBHOI Ipo(decCHOHANBHOM 00pa30BaTeIbHOM
IIporpaMMe.

B cootBerctBuu ¢ ®I'OC BO 610k «l'ocymapcTBEHHAs HTOTOBas aTTECTALUS» BKIIIOYAET
rOCYIapCTBEHHBIH 5K3aMEH U 3aIIMTy BBITYCKHOW KBaTM(GUKAIMOHHON pabOTHI, BHIIOJHEHHOW Ha
OCHOBE Pe3y/IbTaTOB HAYYHO-HCCIEAOBATEIECKOM paboThI.

Jlumam, ycHemHO MHpOINENIIMM TIOCYAAPCTBEHHYIO WTOTOBYIO ATTECTAlMIO II0 IIPOrPaMMe
IOATOTOBKH HAy4YHO-IIEATOTHYECKAX KaapOB B AaCHHPAHTYpEe, BBIAAETCS MIMIUIOM O BBICIIEM
00pa3oBaHNM U O KBTH(UKAIIKH.

2. XAPAKTEPUCTUKA TIPO®ECCUHOHAJILHOM JEATEJHFHOCTH BBIITYCKHHKOB,
OCBOMBIIHX ITPOTPAMMY ACIIMPAHTYPBI

2.1. O6aacte mpodeccHoHATBHOM JeATeJLHOCTH BBIIYCKHHKOB, OCBOMBIINX IIPOIPaMMY
acIMpaHTypBhl, BKIIOYAET PEIeHHe IPOYECCHOHAIBHEIX 3a1a4 B chepe 00pa30BaHUsI U HAYKH.

2.2. OObexkTaMH NpPOECCHOHAIBHOH [JEATEJHHOCTH BBINYCKHHKOB, OCBOHBIIHX
IIpOTpaMMy aCHHUPaHTYpEI, SBIAIOTCS OOIIHME METOAB! M OCHOBHBIC MPHUHIUIBI KIACCHYECKOH H
KBaHTOBOM MEXaHHKH, CIIENHATIBHON U 00Imel TEOpUH OTHOCHTEIBHOCTH, KJIACCHYECKOM U KBAHTOBOH
JNIEKTPOJUHAMUKH, TEPMOJWHAMHUKHA M CTAaTHCTHYECKOM (H3HKM, TEOPUH KOHIECHCHPOBAHHOIO
COCTOSIHHS, YNPAaBJIOIIANE (QU3HYECKAMH IIPOIECCAMH, CBOMCTBAMH M COCTOSHHMSAMH (H3MYECKHX
00BEKTOB.

2.3. Buasl npodeccHoHaIbHOM IesITeJbHOCTH, KOTOPHIM FOTOBATCS BHINY CKHHKH:

— Hay4HO-UCCIIEOBATENbCKAs AEATENLHOCT B 00JIACTH TEOPETHIECKOH HU3MKM;

— IIpenojaBaTebCKas AEATENLHOCTE B 00JIACTH TEOPETHICCKOM (DHIHKH.

3. TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUS ITPOI'PAMMBI
ACIIMPAHTYPBI

3.1. B pesyanTaTe 0cBOeHHs IPOrpaMMbI ACHIMPAHTYPHI Y BBITYCKHAKA JOUKHBI OLITH
chopMHpOBaHbI:
— YHHBEpCAIbHBIC KOMIICTEHIINH, HE 3aBUCSIIHIE OT KOHKPETHOTO HAIIPABJIEHHS IOATOTOBK,
— obmenpodeccronatpHbIe KOMICTCHIUH, ONIPeIeiieMble HAPABIEeHUEM IIOATOTOBKH;
— OPOYECCHOHANBHEIE ~KOMIIETCHIMH, OIpEICIIEMBlE  HANPABIEHHOCTHIO  (Ipodiem)
IIPOTpaMMBbI aCIUPAHTYPHI B paMKaX HaIPaBJICHHS IOATOTOBKH.
3.2. BbINyCKHHMK, OCBOMBIIHII IpPOrpamMMy acOHPAHTYpPbl, XOUKEH 06Ja1aThb
C/IeIyIOIMMH YHHBEPCAJIbHBIMHA KOMIIETEHIHAMH:
— CIIOCOOHOCTH K KPUTHYECKOMY aHAIM3y M OLEHKE COBPEMEHHBIX HAYUHBIX JOCTIIKEHHUH,
T€HEPHPOBAHHUIO HOBBIX HIEH IIPU PENICHHH MCCIENOBATENLCKUX U IIPAKTHYECKUX 3a1ad, B
TOM YHCJI€ B MEXAUCIUILIHHAPHBIX 00nacTsx (YK-1);
— CIIOCOGHOCTH IUIAHMPOBATh M peINaTh 3afadd COGCTBEHHOrO IPO(ECCHOHATIBHOTO H
JuaHOCTHOro passutus (YK-5).
BEIITyCKHIK, OCBOMBIIHE IPOrpaMMy aCIUPaHTYPEL, JOJDKEH 06IaNaTh CIICAyIOLIIME
obmernpodeccHoHaTBHEIME KOMIIETSHITHSIMEL
— CIOCOGHOCTE CaMOCTOATENBHO OCYINECTBITH HayIHO-HCCIIEOBATENBCKYIO ASATENLHOCTD B
COOTBETCTBYIOLIEH NPOYECCHOHANBHOM 06IaCTH € UCIIONB30BAHUEM COBPEMEHHBIX METOOB
HCCIIENOBAHMS X HH()OPMAMOHHO-KOMMYHHAKAHOHHEIX TexHomoru# (OITK-1).
Ilepedenb NpodeccHOHANBHEIX KOMIICTCHIMH NPOrpaMMBl aCIHPAHTYPl B COOTBETCTBHH C
mpopuseM TporpaMMbl M (MUIM) HOMEHKIATYpOM HAYYHBIX CIICHMHAIBHOCTEH, MO KOTOPBIM



IPUCYKIAIOTCS YUSHBIE CTENICHH, YTBEPXKIaeMoii MUHICTEPCTBOM 00pa3oBaHus U HayKu Poccuiickoit
Qenepanyu:

Kon HaspaHue xoMneTeHITUN
KOMIIETeHIIUU
[IK-1 CHOCOOHOCTH CBOOOJHOTO BJIA/EHUS 3HAHUSIMH (GYHIAMEHTAIBHBIX DPa3delioB

TCOpCTH‘-ICCKOfI (bHSPIKI/I, HeO6XOI[I/IMBINII/I JUIA PECIICHUA Hay4HO-
HCCJIICAOBATCIIBCKUX 3a4a4

[IK-2 CIIOCOOHOCTH HCIIONB30BaTh HOBEUIME METONBI M JOCTIKECHHUS TEOPETHIECKOM
GU3UKU B CBOEH HAyYHO-HCCIIEIOBATENBCKOMN NEATEIEHOCTH
IIK-3 CIIOCOOHOCTh ~ CaMOCTOSITENIBHO CTaBUTH KOHKPETHBIE 3aaud  HAYYHBIX

HCCIEeNO0BaHUR B 00JAaCTH TEOpEeTHHIEeCKOW (PH3WKH M peIlaTh HX C IIOMOLIBIO
COBPEMEHHBIX  METOHOB  TEOPETHYECKOH  (QHM3UKM W COBPEMEHHBIX
HH(}OPMAIMOHHBIX TEXHOJIOTHH

IIK-7 CIOCOOHOCTH ACHO HM3Jaratb H IIepelaBaTh IOPYTHM CBOM  3HAHHUS
GyHIaMEHTABHBIX Pa3leioB TEOPETHIECKOM GU3UKH ‘

B paMkax rocynapcTBEHHOH HTOTOBOW aTTECTAIlMM ACIIMPaHT JOJDKEH II0Ka3aTh BIIAJCHUE
cnexyromumu komnerennmsvu: YK-1, VK-5, ITK-1, IIK-2, IIK-3, TIK-7, OIIK-1.

KapTel xommereHnmii u KpUTepHH YPOBHA CGHOPMHUPOBAHHOCTH KOMIIETEHIHH IIPHBEIEHHI B
IIpunoxernusx Nelu No2, cOOTBETCTBEHHO.

4. COIEP)KAHHUE ITPOI'PAMMBI 'OCYJIAPCTBEHHOI'O 39K3AMEHA

4.1. ConepsxaHue pa3feoB NpoOrpaMMbI roCyIapcTBEHHOT0 K3aMeHa

OcHoenas npozpamma
1. Mexanuxka
Ypapuerus nsrxenns. O600IMeHHbIE KOOPIMHATEL, IPHHIMI HANMEHBIIET0 NeHCTBHS, QYHKIHT
Jlarpamxa. Cummerpun. Teopema Hetep. 3akOHBI COXpaHEHHS SHEPTHH, HMITYIIbCA, MOMEHTA

HMIIyJbCa.

HHTCI"pI/IpOBaHI/IC ypaBHeHI/Iﬁ JABHKCHHA. OI[HOMCpHOC ABHIXCHUC, IIPDUBCACHHASI Macca, IBUXKECHUE B
LIEHTPAJIBHOM IIOJIC.

Pacman gactuw, ynpyrue cronknoBerus. CedeHne paccesHus qacturl, Gopmyna Pesepdopra.
Maieie kone6anus. CBoGOMHBIE U BEIHYXIEHHBIE OMHOMEPHEIE KOJICGaH, IapaMeTpUYeCKuit
pesonanc. Konebanus CHCTEM CO MHOTHMH CTEIICHSIMY CBOGO/IBL, TIOSPHEIE KOOpauHaTsL. Konebanus

IIPH HAJIMYWHU TPCHUSA.

JlBrkeHne TBEPIBIX TN YTIIOBask CKOPOCTh, MOMEHT HHEPIHH H MOMEHT KOJIMIECTBA JBHYKCHS
TBEPABIX TEJ. DUIEPOBEI YIIIBI U ypaBHeHue Diepa.

Kanonuyeckue ypasuenwus, ypasaenue I'amuibsTona, cko6ku [lyaccona, neificTBre KaK (yHKIHS
KoOpamHaT, TeopeMa JluyBuis, ypapHenue. I'amuinbTona—SIK0GH, pasaenenye nepeMeHHbIX.



[Tpurnun otHOCUTENbHOCTHA. CKOPOCTH pacipocTpaHeHus B3aumozeiicTeuil. MHTepBasl. CobcTBEHHOE
Bpems. [Ipeobpazoranue Jloperna. [IpeobpazoBanue ckopocTr. YUeThIpEXMEPHEIE BEKTOPEIL.
UYeTrpIpexMepHast CKOPOCTS.

PenaruBuctckas mexanuka. [IpuHIIN HauMeHbIIEro AeHCTBHA. DHEPrusa U UMITyisc. Pacnan gactur.
VYipyrue CTOIKHOBEHUS YacTHII.

2. Teopusa nona

3apsiz B 2€KTPOMArHATHOM IToJie. HeThIpeXMEpHBIi MOTEHIHAT OIS, Y paBHEHUS IBH)KEHUS 3apsiaa B
1oJIe, KaTuOpoBoYHas (TpalueHTHAs) HHBAPUAHTHOCTD. TE€H30p IEKTPOMArHUTHOTO TIOJIS.
IIpeobpaszopanue Jlopenna nmns mosst. IHBapraHTHI TOJISL.

JleficTBYE 11 3IEKTPOMArHUTHOT'O IOJIA. Y paBHEHHUS JIEKTPOMArHUTHOTO TOJIS. YeThIpeXMepHEIHA
BEKTOp TOKa. Y paBHEHME HENPEPHIBHOCTH. [ITOTHOCTE M IOTOK SHEprud. TeH30p SHEPrUU-UMITYIIbCA.
Ten30p 3HEPrUU-UMITyIIBCA IEKTPOMATHATHOTO IIOJIS.

[TocTosHHOE 3NEKTPOMAarHUTHOE HoJte. 3akoH KymoHa. DieKkTpocTaTideckas SHEPTHS 3aps/I0B.
JUnonbHbH MOMEHT. MyIbTHIONBHBIE MOMEHTEL. CHCTEMa 3apsiioB BO BHEIIHEM Ioie. IlocTossHHOE
MarHuTHOE noye. MarautHel MoMeHT. Teopema Jlapmopa.

BJ'IGKTpOMaI' HUTHBIE BOJHEL. BoHoBoe YpaBHCHHE. ITmockue BOIHEL MOHOXpOMaTI/I‘IeCKa}{ IIJIOCKad
BOJIHA. CIISKTpaIIBHOC Pa3IOXCHHUC. HOJIHPHBaIII/IOHHLIe XapaKTCPUCTUKH HU3IIYICHHU. Paznmoxenue
SJIEKTPOCTATHYCCKOT'O I10JIA.

Ilone nBrKymmxcs 3apsAa0B. 3ana3AbBaloNIUe HoTeHIuasL. [loTenuuans: Jlnenapa—Buxepra.
W3zy4yenne 31€KTpOMAarHUTHBIX BOJH. I10JIe CHCTEMBI 3apsAI0B Ha JAJEKHX PACCTOSHUIX.
Mynsrrnonsnoe u3nydenue. M3mydeHne OBICTPOOBIKYIIETOCS 3apana. PaccesHue cBOOOIHBIME
3apsaaMu.

J[BUKeHHE YaCTHIBI B TPaBUTAIMOHHOM mone. Metpuka. KoBapuanTthoe nuddepennuposanye.
CumBoner Kpucroddemns. [leficTBre 171 YaCTHIBI B TPABUTALHOHHOM IIOJIE.

YpaBHeHHUs TPaBUTAMOHHOTO MO, TeH30p KpUBHU3HEL JlefiCTBHE IS TPaBUTAIIMOHHOTO IIOJIS.
Tenzop sHepruu-uMmynsca. Y paBHeHus DHHINTERHA.

Hepensarusuctckuii npenen ypasaermit Diinmreiina. 3akon Hetotona. I[eHTpambHO-CHMMETPHIHOE
rpaBuTaninoHHoe moie. Merpuka IlIBapumu npna. ['paBuTaMOHHEL KOJUIAIIC.

Habmonaemsie s dpexter OTO B HEIOTOHOBOM X IIOCTHBIOTOHOBOM IIPHONMKEHHH (TPAaBUTAIIAOHHOE
KpacHoe CMEIIECHNE, OTKIIOHEHHE JTy4a CBETa, 3a[epKKa CHIHANA, IPEIeCCHsl THPOCKOIIA, IPEeCCHs
opOut mager). I'paBUTANMOHHEIE JTMH3EL

PensruBucrckas kocmonorust. OTKpBITas, 3aKpEITas U IUIOCKas MOAeNH. 3akon Xa66a. Pacmmpenue
BceneHHOM Ha paManuoHHO-IOMHHHPOBAHHOM, IBUIEBAIHON U BAKyyM-JOMHHHPOBAHHOMN CTA/HsIX.

OusnyecKkre Iporecch B panHeit Beenennoit. 3akanka HelTpHHO. IlepBUYHEIN HYKIIEOCHHTES.
PexoMOuHaIMS, pETUKTOBEIE (DOTOHEL.



3. dnekmpoounamuka cniOULHbIX cpeo

JJeKTpocTaTHKa TUIEKTPUKOB B IIPOBOTHHUKOB. J[UaNIeKTprdecKasi MPOHUIIAEMOCTD U IIPOBOIMMOCTD.
TepmonuHaMuKa Tu3IeKTpUKOB. MaruuTHBIe cBOMCTBa. [loCTOSIHHOE MarHUTHOE 1MoJie. MarHuTHOe
II0JI€ TIOCTOSTHHEIX TOKOB. TepMoauHaMudeckue COOTHOImeH . [lua-, mapa-, heppo- u
aHTH(EPPOMArHETHKH.

CeepxmnpoBogauku. MarautHsle cBoiicTBa. CBepXIpoBO s TOK. KpuTryeckoe mose.
YpaBHEHHS 3JIeKTPOMATHATHBIX BOJH. Y PaBHEHHUS IIOJISL B OTCYTCTBHE JUCIepcuu. JIucepeus
JuNIeKTpudeckor nporunaeMoctu. Coornomenus Kpamepca—Kponwura. ITmockas

MOHOXpOMAaTH4CCKasa BOJIHA. P aCIIPOCTPAHECHUEC IJICKTPOMAarauTHBIX BOJIH. OTpa)KCHHC u
IIpEJIOMIICHHUC. HpI/IHIII/IH B3aUMHOCTH.

DJIEKTPOMarHUTHEIE BOJHAI B aHH30TPOIHEIX cpenax. D dexrsr Keppa u @apanes.
ITpocTpancTBenHas nucnepcus. EcrecTBeHHAs ONTHYECKAsS aKTUBHOCTD.

MarnwntHas rugpoguaamuka. MIJI-ossel. ITpoGiema auHAMO.

Henunetinas ontuxa. Henmuneiinas nporumaemocts. Camodokycuposka. ['eneparius BTopoit
TapMOHHUKH.

WonusanyoHHble IoTepy OBICTPBIX YacTull. M3mydenne Yepenkopa. PaccestHre 31eKTpOMarHUTHBIX
BOJIH B cpefiax. PaneeBckoe paccesHue.

4. MexanuKa cnIowHbIX Cped U uzuuecKas KuHemura
WnearnpHast )UAKOCTS. YpaBHEHHE HENPEPHIBHOCTH. Y paBHerme Dittepa. ITotok srepruu. [ToTok
umiyibea. CoxpaHeHne MUPKYJIAIHA CKOpocTH. [ToTeHImanbHoe 06TeKaHue Tel: IPHCOSIHHEHHAS

Macca, Cujia CONpoTUBIeHus, 3¢ ekt Marnyca.

Bszkas JKUIKOCTh: YPaBHEHUS JIBMKECHUS BI3KOM JKHUIKOCTH. Z[I/ICCI/III&HI/IS{ OHCPIrUu B HEC)KMUMAaEeMOM
KUIOKOCTH.

Ilepexox x TypGynentHocTH. HeycTolunBoCTH IaMuHApHEIX Tedenwit. Teops Jlarmay—Xomnda.
Tunsr arrpaktopos. Ctpansbiit aTTpakTop. Ilepexon K TypOyIeHTHOCTH ITYTeM YABOCHHUS IIEPHOOB.
Paspuras Typ6GyneHTHOCTD. CrieKTp TypGYIEHTHOCTH B BS3KOM HHTepBase. KoIMOropoBcKmit CIiekTp.
3ByK. 3ByKOBEIE BOJHEL. I eoMeTpruuecKas akyCTHKa.

OnHOMEpHOE NBIKEHHE COKUMAEMOT0 ra3a. XapakTepucTrky. UuBapuanTsl PuMana. [Ipoctas Bomma
Puvana. O6pasoBanue ynapHbIX BOIH. Y napHad aquabata. Crabele pasphIBEL Teopus cuibHOrO
B3pBIBA.

Y napHble BONHEI cTaboi MHTeHCHBHOCTH. Y paBHenHe Broprepea.

3ByKOBEIE BONHEI cO c1aboii pucnepcueit. Ypasaerne KJIB. CoNMTOREI B MX B3aHMOICHCTRYE.
BeccToNKHOBUTENBHEIE YAapHEIE BOTHEL

['uaponuHaMuKa CBEpXTEKydel JKUIKOCTH. J[BYXKHUAKOCTHOE ONUCAHHE.
Kunerndeckas teopus rasos. Kuneruueckoe ypasrenne Bompnmana. $HS$-teopema.

TennonpoBOHOCTE U BA3KOCT ra30B. CHMMETPHH KHHETHIECKUX K03 GHIIHEHTOB. Huddyzunonnoe
npubmmxerre. Y paBaenue Ookkepa—IaHka.



BeccTonkHOBUTENbHAS ITa3Ma. Y paBHeHus Biiacosa. J{uanexTprdecas MpOHUIIAEMOCTE
OecCTONKHOBUTENLHOM M1a3Mbl. 3aTtyxanue Jlannay. JICHTMIOpOBCKHE U HOHHO-3BYKOBBIE BOJIHEL.
[TyukoBas HEYCTOMYMBOCTH: THAPOAMHAMAIECKAS U KHHETHYecKas cTanuy. KpasunHelHas TEOpHsL.

CronkuoBenus B masMme. MaTerpan ctonkaoBeHuit Jlanpay. J[mrHa mpobera 4acTuIl B IIa3Me.
5. Keanmoeaa mexanuxa

OcCHOBHBIE ITOJIOKEHHS KBAHTOBOM Mexanuku. [ [puanun seonpenenensocty. [Ipuamun
cynepro3unuu. Onepatopsl. JIMCKPETHBIH W HENPEPHIBHEIA CIIEKTPEL. [ ammnbsToHNaH. CTalmoHapHEIE
coctosiHus. ['elizenbeprosckoe npezacrasieHrue. COOTHOMEHMS HEONIPEIEIeHHOCTH.

VYpasuenue llpeaunrepa. OcHoBHBIE cBOMCTBa ypaBHeHUs penunrepa. OqHOMEPHOE NBIXCHHUE.
OnroMepHBIH ocnimiuiaTop. ITnoTHOCTH oToKa. KBazukiaccuueckast BOTHOBAS (YHKITHS.
ITpoxoxxnenue uepes 6aprep.

MowmeHT konmuecTBa ABKeHUS. CoOCTBEHHBIE QYHKITMH U COOCTBEHHBIC 3HAUCHUS MOMEHTA
Konu4decTBa ABmxeHu. YeTHOCTh. CrnosxeHne MoMeHTOB. Pasnoxenne Kiebmra—I opmana.

JBmxenne B neHTpanbHOM nose. Chepuyeckue BOTHBL Pa3ioskeHue I0CKOM BONHEL PaguansHoe
ypasHeHue Ulpenunrepa. AToM BoJoposa.

Teopus Bosmymenwmii. Bosmymenus, He 3aBUCSINIE OT BpeMeHH. [lepruoandeckie BO3MYIIEHHS.
KBasukiaccuyeckas TeopHs BO3MYIIECHAH.

Cnua. Onepatop cniuHa. TOHKAs CTPYKTypa aTOMHBIX YPOBHEH.

ToxnecTBenHOCT YacTHL. CHMMETPHS P TEpecTaHOBKE YacTuIl. Bropuunoe kBaHTOBaHHE IS
6030HO0B 1 pepmuoHOB. OOMEHHOE B3aUMOICHCTRHE.

AtoM. CocTosSHHUE 3IIEKTPOHOB aToMa. Y POBHH 5Heprur. CamMocoriacoBaHHOE MoJIe. Y paBHEHHE
Tomaca—®@epmu. ToHKas CTPYKTypa TOMHBIX YpoBHeH. Ilepronudeckas cucteMa MeHneneena.

JIBr>keHre B MarHUTHOM I1oje. Y pasuenwue [[Ipenunrepa A IBAXKEHNS B MAaTHUTHOM TIOJIE.
II10THOCTH TOTOKA B MATHUTHOM IIOJIE.

Cronknosenus gactun. O61mmas Teopus. @opmyna Bopa. PezonancHoe paccesaue. CTOIKHOBEHHE
TOXIEGCTBEHHBIX YaCTHUL. Y IPYTO€ pacCesHue IPH HAIMIUA HEYIPYTHX Ipoleccos. MaTpuia
paccesnus. @opmyna bpetita—Burmepa.

6. Cmamucmuueckasn uzuxa

OcCHOBHBIE IPHHIMIIE CTATUCTUKA. DYHKIHS paclpeieNeHns ¥ MaTpHIa INIOTHOCTH. CTaTheTHYecKas
He3aBUCUMOCTE. Teopema Jlnysums. Pois sHepruu. 3aKoH BO3pacTaHUS 3HTPOIHH.
Mukpokanonugeckoe pacnpenenenue. Pacupenenenue I'u66ca. Pacnpenenenue I'u66ca ¢
IIEPEMEHHBIM YHCIIOM YaCTHII.

Tepmonunamudeckue BemuunHEL. Temmeparypa. PaboTa u KomadecTBo Tema. TepMoquHaAMIIecKie
noTeHIMansl. Tepmonunamudeckue HepapencTsa. IIpurnun Jle-1llatense. Teopema Heprcra.
CucreMsI ¢ mepeMeHHBIM drcIoM JacTri. CBOGOIHAS 3HEPrHUA B pacipeneternn ['u66ca. Brmos
TEPMOIUHAMHYECKHAX COOTHOIICHHUIA,

Tepmonuuamuka uneanbHBIX Ta30B. Pacnpenenenne Bonbimana. CTOTKHOBEHIE MOIEKYIL.
HepaBHOBECHBIH HIeaTbHbIH ra3. 3aK0H paBHOpacIpeeneHust. OTHOATOMHBIH HICATBHEIN Ta3.



Pacnpenenenne ®@epmu u Boze. BripoxaeHHbI HaeanbHbi pepmu-ras. CBOWCTBA BEIIECTBA IPH
GONBIIUX IIOTHOCTSX. BrIpoxknennsiit 603e-ra3. Konnercanus bose—DOlinmreiina. PaBHOBECHOE
TemnoBoe u3nydenne. ®opmyina [Inanka. CBeTEMOCTE aOCOIOTHO YEPHOIO TEIA.

Hewnneanbuble ra3sl U KOHIACHCHPOBAHHBIC CPEIBIL. ®oHOHHEIE CIICKTPBI 1 TCPMOAUHAMUYECKHE
CBOMICTBA rasa. TepMO,I[I/IHaMI/IqCCKI/IG CBOMCTBA HACAIFHOI'O KJIAaCCHYECKOT0 Tra3a.

PasroBecue da3. @opmyna Knanelipora—Kiaysuca. Kpuruueckas Todka.

CucTeMHI ¢ pa3ingHbIMA yacTuamu. [Ipasmo da3. Craabsle pacTBOpsl. CMeECh HIECATBHBIX ra30B.
Cmech M30TONOB. XUMHYECKUE PEAKIUH. Y CJIOBHE XUMIYECKOTO PABHOBECH:. 3aKOH NEHCTBYIOMUX
Mmacc. Temnora peaknuu. MloHN3aliOHHOE paBHOBECHE.

CnaboneunneansHelii 603e-ra3. Monaenb boromo6osa. Cnextp Bo30yxneHuil. CBEpXTEKy4JECTb.
KBauToBBIE BUXDH.

Teepmpie Tena. Kpucramummdaeckue cTpykryphl. IToBepxHOCTs @epmu. 30HHAS CTPYKTYpa.
KBaszuuacTuis.

KoneGanus pemerku. Teopus ynpyroctu. 3ByK B TBEpABIX Tenax. IIpomecch! pacniafa U CIUSHUS
¢donoHOB. PaccessHue hoHOHOB Ha mpuMmecsx. Kunerudeckoe ypaBHeHue U1 GOHOHOB.
TemnonpoBoIHOCTS.

CeepxmpoBomumocTs. Kymeposckoe criapuBanue. Teopus bapnmuaa—Kynepa—IIIpuddepa (BKIILI).
Teopus Jlornonos. Teopust [ un36ypra-Jlannay. Tok, kanubpoBouHast ”HBapUAHTHOCTH, KBAHTOBAHUE
noroka. CBepXIIpOBOAHUKY IIEPBOTO M BTOPOro poxa. Dddekt J[xo3edpcona.

Onykryanuu. Pactpenenenue ['m66ca. OiykTyaIiuy OCHOBHBIX TEPMOAMHAMUYECKIX BEIMYNH.
@®opmyna [Iyaccona. Bpemennsie gurykryarnun. CHMMETpHH KHHETHYECKUX KO3 PHUITMEHTOB.
OITyKTalMOHHO-TUCCUIIATUBHAS TEOPEMA.

®a3o0BbIe Iepexoasl BToporo poxaa. Teopus Jlannay. Kputudeckue nanekcel. MacmradHas
HMHBAapHAHTHOCTH. OIIyKTyallud B OKPECTHOCTH KPUTHIECKOH TOUKH.

7. Teopua KOHOEHCUPOBAHHO20 COCMOAHUA
(PasoOen 0ns cneyuanucmos no meopuu meepoo2o mena)

Heuneanpnsiit 603e-ra3. CuMMeTprs BOJTHOBOH QYHKIMH CHCTEMBI 6030HOB, 003€-KOHIEHCAT.
CnabonenneansHslil 603e-ra3. Mozxens boromo6osa. CriekTp Bo30yxneruif. CBEpXTEKYIECTb.
HeyxxuaxoctHoe onucanue. Kpurepuii Jlannay. Teopus @eitamana. Kantossie Buxpu. Koppensiyn
B IIOJIOXKEHUH JacTHI] Oo3e-Trasa.

Tuner u cumMeTprs TBepABIX Tel. Kpucrammmueckue ctpykTypsl. CummeTpus kprctamios. CBoiicTa
obpaTHO# permnerku. 3oHa bpmmosna. Teopema Broxa.

30HHAasd CTPYKTYpa ¥ THUIEI CBA3U. KBazugacTHIIbL. DIeKTPOHHAS TEIIIOEMKOCTb.

[TosepxuocTs @epmu. J[MaMarHATHBIA W OUKIOTPOHHEIHA pe3onanc. OTKpeITEIE opOuTHL. KBanTOBaHHME
opbut. Db dext ne 'aza—Ban AnbdBena.

Konebanns pemerku. Teopus ynpyrocts. 3ByK B TBEpABIX Telax. AKYCTHYECKHE U ONTHIECKHE
BeTBU. Mogens Jlebas. V nenpHas TEMI0eMKOCTh pemeTky. KpanroBanwme GOHOHOB. AHMAPMOHHU3M U
TermnoBoe pacmupenue. Pakrop Jlebas—Yommrepa.



IIpoueccrl pacnana u cnusHAsS GoHOHOB. Paccesuue hoHOHOB Ha nmpuMecsx. KuneTndeckoe
ypaBHEHHUE 1711 HOHOHOB B AUAIEKTPHKE. TeII0NpOBOTHOCTD. DIEKTPOH-DOHOHHOE B3aMOIECHCTBHE
¥ mpoOJsema HoJIsIpoHa.

Marnetnsm. O6MeHHOE B3aUMOAeHCTBHE. MarHUTHBIE CBOMCTBA H30JIMPOBAHHOTO aroMa. [IpaBuiio
Xynna. 'amunsrornan I'eitzenbepra. Monens Xa66apaa. [Ipupona MaraeTusmMa METaLIOB.
CnmroBbIi mapamarseTus™M Ilaynu u opOutanbHbLl fuamaraeTnsM Jlanaay. MarHATHEIE IPEMECH B
metaie. O6MeHHOE B3auMoeiicTBrE depe3 aneKTpoHs! mpoBoauMmocti (PKKU). Dddext Kono.

Marnutaeni nopsaok. deppomMarseTnsM 1 aHTAGEppOMarHeTu3M. MeTo [ CpeIHero Mo I
deppomarreruka. JlomenHas cTpykrypa. ['ucrepesuc dpeppomaraeTrkos. CIHHOBBIE BOJHEI
(marrOHBI). KBaHTOBEIE (QIIyKTyalny U CIIHHOBLIE BOJIHEL B aHTH(EppOMarHeTuKe. BKiIag MarHOHOB B
TePMOJMHAMUKY MarHeTUKOB. JIMHaMUKa MarHUTHOTO MOMEHTa B (heppoMarHeTuke. Y paBHEHHE
Jlaanay—JIudmmumna.

CaepxnposomumocTs. Kyneposckoe ciapusanue. Teopus bapmuna—Kynepa—IlIpuddepa (BKIII).
Teopusa Jlornonos. HenokanpHast 31eKTpoARHAMEKA CBEPXIIPOBOJHAKA: JIOHIOHOBCKUH 1
MUNNAPIAOBCKHHA CiTydai. DQ(HEKTH YETHOCTH YHCIIa SIEKTPOHOB B CBEPXIPOBOIHMKAX MAJIbIX
pa3sMepos.

Teopus cBepxnposomumocts I'nr36ypra—IJlannaay. Tok, kKanu6poBOYHAS HHBAPHAHTHOCTD,
KBaHTOBaHHUE MOTOKA. CBEPXIPOBOIHMKHY NIEPBOTO U BTOPOTo pojia. BepxHee U HMXKHee KPUTHUECKHE
noist. Buxpesast pernerka. D¢ dekt Ixozedcona. Dddexr Gimmzocti. uykTyamuorasie 3G HeKTE!
BOJIM3HU CBEPXIIPOBOJAIIETO Ilepexosa. TyHHenbHbe 3G GEKTE B CBEPXIPOBOIHHUKAX.

Oynkuun ['puna. Koppenanuonnsie pyukuuu. TepMoauHamMudeckuit mpeIes ¥ KBa3HCPEHIE.
OcHOBHBI€ IIPHHIAIIEI THArpaMMHO#M TeXHUKHA. YpasHenue [aticona. Bepmunmas byHKIHS.
M=uorogactuyssie Qynkmuu I'puna. JluarpaMMHast TEXHUKA [PA KOHEYHBIX TEMIIEPaTypax.
Kunernueckue ypaBHeHHMS.

JlMHaMuKa KPUTHYECKHUX SBICHHUA. YPaBHEHUS PEHOPMIPYIIIIEL.

Oco6GeHHOCTH SIEKTPOHHBIX CBOMCTB CHCTEM IOHIKEHHON pa3sMepHOCTH. DHEPreTHIeCKHE CIIEKTPEL 1
TUIOTHOCTE KBAaHTOBBIX cocTOstHMMA. KBanTOBEIH 20 dexT Xoita B IByMEPHOM 3JIEKTPOHHOM Tase.
O dEKTEI TOKATH3AIKH SEKTPOHOB B OXHO- U AByMEPHBIX CHCTEMAX, IIEPKOIIIIHOHHEIE SBICHHS.

8. Keanmosasa meopus noneii
(Pasden Ons cheyuanucmog no meopuu s1eMenmapHbX 4acmuy
U Qu3sUKe BbICOKUX IHEP2Utl)

KBanToBanue cBo6OMHEX MoJNeH. CHMMETpHH JIarpakuaHa i TeopeMa Herep. Anre6pa ToxoB.
Huckperarie cummerpun. CPT TeopeMa U CBS3b CITHHA CO CTATHCTHKOIM.

KeanToBas snextpoauramuka. [Ipasuna @eitamana. [Teperopmuposku. ToxmecTsa Yopna—
Taxaxarmy.

+ -
KBaHTOBO-31I€KTPOTMHAMIIECKHE PACYETEL: KOMITOH-3(dEKT, €', € aHHAruiIsnms, POXIECHHE map.
Topmosnoe m3nydenne u HHppakpacHas KaTacTpoda. AHOMATbHEL MATHUTHEIA MOMEHT 3JIEKTPOHA.
JIsm60BCKHif caBHT.

IIpencrasnenne Yemiena—Jlemana. ®opmyta Jlemana—Cumarunka—I [umMmmepmana.
AHaIMTHYCCKUE CBOKCTBA aMILTHTY 1 paccestaus. [Ipasuna Kytkockoro. ITpasuia Jlasnay mwis
ocobeHHOCTEH QEeHHMaHOBCKUX IHArPaMM.



Penopmrpynma. [ -GyHKIUS U aHOMaIBHBIE pa3MepHOCTH. OnepaTopHOe pas3lIoKeHue. AHOMAIEHBIE
Pa3MEPHOCTH COCTABHBIX OIIEPATOPOB.

Kamubposounsie Teopun moist. Kanroranue no ®agneesy—Ilonoy u gyxu. Toxnectsa
CnaBuoBa—Teiinopa. KBanTOBas XpOMOIHHAMIKA ¥ aCHMIITOTHYECKAs CBOOOIA.

CroHTaHHOE HapyIlleHHe CHMMETPHH, TeopeMa [ ocToyHa, siBieHne Xurrca.
KBapxosas monens. CIeKTpOCKOI I apOHOB M COCTABJISIONTHE KBapKu. YapMOHU, OOTTOMOHIHA.

KX]JI u xupanpHas CHMMETpPUS CHIBHBIX B3aUMOAEHCTBHH. YaCTHIHOE COXpaHEeHHE aKCHATBHOTO
ToKa. I IMOHBI Kak ronacroyHoBckue yacTunbl. Kupansnas anomamust Amrepa—bermna—/xakusa.

CrannaptHas Mogens. W- 1 Z-0030HEI, X pacraabl. XUITCOBCKHIA 6030H. II0KOIEHHS JIENITOHOB H
kBapkoB. Matpuna Ka6u660—Kobasmm—Mackaba.

U -pacman HEWTPOHA, paca MIOOHA, paclafbsl TsDKEJIBIX KBapkoB. HenenTonHbIe crabble pacaibl.
Hapymenue CP-urBapranTHOCTH. OCHIIUIAINK HEUTPAIBLHBIX KAOHOB U TSHKEJIBIX ME30HOB.

['my6okoneynpyroe paccesHIe U IapTOHHAs MOJieNb. Hapyinenue CKeiuHra 1 ypaBHEHHs 3BOIIOIUH

+ -
['pubosa—1IJIunarosa—/loxmunepa—Anraperuiai—Ilapusm. €, € aHHUTWIANES B aPOHEL
Poxnenue aTpoHHBIX CTPYH U CYLIECTBOBAHHUE IIFOOHOB.

Tonosnoruyeckue cBolictsa Teopun noist. MHCTanToHEL. Monononu Xoodpra—Ilomsaxosa. JleficTBre
HosukoBa—Beca—3ymuno—Burrena.

BHe crannapTHOH MOzeNH: BETHKOe 00BbeIMHEHNE, Paciaj IPOTOHA, OCHHJUIAIIMY HEHTPHHO.
Cynepcummerpus. Cyneproist. CylepcuMMETPHYHEIE TarPaHKAAHEL
®opmanizm bekn—Pys—Cropa—Trotura. TeopeMs! 06 OTCYTCTBHE EPEHOPMHPOBOK.

Ouzuka YacTHIl ¥ paHHAA Bcenennas. Kocmonmornueckue (1)3.30BBI€ I€pEXOabI. Temnas Marcpusi,
OTpaHHUYCHUA Ha CBOMCTBa MACCHBHEIX HCfITpPIHO.

@azosrle nepexons! B KX/ KBapk-TirooHHas Ima3Ma.
Hononnumenvnaa npozpamma

1. Teopua kanubposounsvix noneii

1. KamOpoBOYHBIA IPHHITHAIL.

Konctpyxius STara-Musnica, tokansHas ciMMeTpHs, rone SIara-Muica, Jlarpas>KuaH nois SHra-
Muiica. KammbpoBouras TpakToBKa rpaBataui. [IoHsTHE 0 KATMOPOBOIHBIX TEOpsIX 00IIero BUIA.
2. I'aMunbTOHOBa (POPMYITHPOBKA KATHOPOBOYHEIX TEOPHIA.

Kanonuyecknit popmanusm NMpy HATHIHHE CBsi3eil B $a30BOM IIPOCTPAHCTBE, CBI3H IIEPBOTO X BTOPOTO
pona, ¢usmdeckuit cextop Teopumu. KaHoHwdeckas ¢opmymmpoBKa TeopuH mois SIHra-Mumica.
IloHsTHE 0 KAHOHHYECKOH (HOPMYIUPOBKE FPABUTAIIN.

3. KBanTOBaHwe KanmuOPOBOYHBIX TEOPUIA B JIArpaHKeBOM (hOopMaIH3Me.

OyHKIMOHANBHEIN ~HHTerpal it moied Sura-Mmmica, KoHcTpykumms @Damneesa-ITonosa,
KaMOpOBKY, JyxoBble mons. IlpeoGpazoBarus Bexu-Pys-Cropa-Tiotmra (BPCT), BPCT 3aps,
ToxxnecTBa CraBHOBa-TeHIopa 1 BX IPEMEHEHHE K IIEPeHOPMUPOBKE KATHOPOBOYHEIX TEOPHIA.

4. KanToBaH#e KaTHOPOBOYHBIX TEOPUH B FAMIJIBTOHOBOM (hOpMAITH3ME.



OYHKIHOHAIBHBIN WHTErpal JUIs TaMHIIBTOHOBBIX CHCTEM CO CBSI3SIMHU IlepBOro poja. IIpoctpaHcTBO
cocTosHHM KanmubpoBouHoit Teopun, Koncrpykiust baranmuna-Opankuna-Bunkossickoro (bOB), bOB
3apsill U €TO CBOMCTBA.

2. Teopusa uznyyenua 3apA3NCEHHBIX YACMUY, 8 YCKOPUMENAX

1. OOmmue cBo¥cTBa N3TyYEHUS PEISITUBACTCKIX YaCTHII.

[Torennuans! JIuenapa-Buxepra. [lone npou3BoIbHO IBHXKYIIErOCS TOYSHHOTO 3apsiia. YTI0BOE
pacIpefie/ieHie MOITHOCTH U3IIyIeHUS PEJITUBUCTCKOTO 3apsi/ia, IBUKYINErOCs 10 OKPY>XHOCTH.
Octpas HanpaBiaeHHOCTS M3IydeHus. CeKTpaIbHO-YIIIOBOE pacipeenenue u3nydenus. opmyna
[otra. [lonspr3anuoHHbIE CBOKCTBA.

2. CHBXpOTPOHHOE U3IyYCHUE YIBTPAPEIIATUBUCTCKOTO 3apsa.

VYrnoBoe pacnpenenerue unydenus. CIeKTpaIbHO-YIIIOBOE paclpeieieHiue U3y ICHHS B
yIBTpapeNSTUBACTCKOM Ipubmrkenuu. CrexTp uinydenus. KrantoBsie 3¢ GeKTH mpu
CHHXPOTPOHHOM H3JIy4YEHUHU.

3. OKCIepUMEHTATIHHOE HAOIOACHNE CHHXPOTPOHHOTO M3 TyICHUS.

OKcIlepIMeHTaIbHOE HaOIIOIEHNE CHHXPOTPOHHOTO U3TYYECHHUS M UCCIIEI0BAaHUE €r0 CBOMCTB.
VicTouHMKH CHHXPOTPOHHOIO M3IMy4eHus. [[prHIun paboThl CHHXPOTPOHOB U HAKOIIUTEIIEH.

4. OHIyIATOPHOE U3IyUCHUE.

KauecTBeHHOE ONuUCaHNe U3IyUeHUS IIPY IEPUOINIECCKOM JBrkeHur. OOIre CBOMCTBA H3IyYEHHS]
3apsDKEHHOM YacTHIL], COBEPIIAIOIIEH neproanyeckue Konedanus ¢ npetidhom. [Tpubnmxenns
CHJIBHOTO M ¢1a60ro mos oHaysaTopa. IInockuii rapmoruyeckuit ouymstop. CrupanbHbIA
OHIYJIATOP. DKCIEPAMEHTAIPHOE HAOIOACHAE OHIYISITOPHOTO M3y IECHHS.

5. JIazeps! Ha CBOOOTHBIX HIIEKTPOHAX.

IIpuanun paboThl 1a3epa Ha CBOOOIHBIX 31eKTpoHax. O630p COBpPEMEHHBIX J1a3epOB Ha CBOOOIHBIX
3NIEKTPOHAX.

6. [IpuMeHeHre CHHXPOTPOHHOIO H3IIyIEHHS.

O630p OCHOBHEIX HaNlpaBICHUH HCIIONB30BAHNS CHHXPOTPOHHOTO U3ydenus. CIEKTpOCKOIHS,
NpUMEHEHNE B OMOJIOTUH, MEAUIIMHE, TEXHOIOTHH (MUKPOIATOrpad¥st, MUKPOMEXAHHKA).
CHHXPOTPOHHOE U3JIydeHHE B aCTPO(DHU3HUKE.

3. Mamemamuueckue Memoosl 6 00uieli meopuu OMHOCUMENbHOCIU

1. Kinaccugukanus [Tetposa.

3anayu Ha cobcTBeHHOE 3HaueHue. Tumb! 1o ITetpoBy. [ aBHBIE H30TPONMHEIE HAIPABICHHS.

2. ®opmanuszm Heromena-Ilenpoysa.

Terpanubii popmanusm. CuHOBEIE KO HUIIUEHTH ¥ YpaBHEHHS MOJIs. Moau(UIIpOBaHHOE
ucuucnenue. M30Tponnsle reofesndeckue KOHrpysnnud. Teopema INompabepra-Caxca.

3. IIITexxeneBbl IPOCTPAHCTBA.

IlonHoe paszenenue NEPEMEHHBIX B MOJEBBIX YpaBHeHHX. [[oHATHE TTOMHOTO Habopa.
IIpuBuiernposannas cucrema koopausar. IlITekkenesa npoctpancTea. M30TpoNHEbIE M HEH30TPOIIHBIE
METPHKH.

4. OnHOpPOIHBIE IPOCTPAHCTBRA.

HenpepsiBHbie rpynmsr npeobpasoBanuii. BekropHsie i TeH30pHble nois Kummara. Knaccupuxarnms
buanku. ITpocTpaHCTBEHHO OXHOPOAHBIE KOCMOJIOIMYECKHE MOIEITH.

4. Keanmoesasn 3Jlel<mp01)uua.zuuka meepbbzx Kpucmauiu4ecKux meii

1. Memoo sxeusanenmmuuix gpomornos. IIpriMeHeHNe METON SKBHBANEHTHEIX (POTOHOB JIJIs BEIUACIIEHHS
CEYCHHU TOPMO3HOTO U3IIyYCHHUs SJICKTPOHOB B I0OJIe aToMa. POXKIeHNE 3I€KTPOH — MO3UTPOHHEIX Iap
(GoToHAMU U 3apsSHKEHHBIME YACTHI[AMH B IIOJIE aTOMA.

2.0cobennocmu  K6AHMOBOU — SNEKMPOOUHAMUKYU 6  KDUCMAANUYECKUX  meepovix  menax.
Kpucramiudyeckas pemreTka, 3IE€KTPOCTATHYECKHUM MOTEHIMAT pEINETKH. IIpUMEHEHHe METOX



SKBUBAICHTHBIX (OTOHOB 11 BBIYHCICHUS CEYCHHWH IIPOIECCOB B KPHCTALIAX. Y CIIOBHS
BO3HMKHOBEHHSI KOTEPEHTHBIX 3Q(EKTOB B KpUCTaLIaxX. BOIHUKHOBCHHE HEKOTEPEHTHOM YaCTH B
CEYEHHH IIpoIiecca, Kak CIEeICTBHE TEILUIOBBIX KOeOaHU! aTOMOB KpUCTAILIA.
IloHsATHE O HENIPEPHIBHOM IOTEHIHATIE KPUCTATLTOrpadhuIecKux oceil U IIOCKOCTEMH.
3. KozepenmHuie npoyeccwvl 6 OpUeHMUpPOBAHHbIX KPUCMANIAX
ITpuMepsI KOrepeHTHBIX NIPOIIECCOB B OPUEHTHPOBAHHBIX KPHCTAIIAX:

1. KorepeHnTHOE TOPMO3HOE H3IYICHHUE PEIITHBUCTCKUX 3JIEKTPOHOB B KPUCTAILIE.

2. KorepenTHOE HOTO — M MEKTPOPOIKICHHE IIEKTPOH — MO3UTPOHHEBIX MAp B KPUCTAILIE.

3. KorepentHoe 06pa3zoBaHUe aTOMa IO3UTPOHUSA HOTOHOM (SIEKTPOHOM) B KPHCTAJLIE.

4. Poxnenue €'e Tap PENATHBHCICKAMH SIPaMH B KDHCTAUIAX C 3aXBATOM 3JIeKTpOHa B

CBSI3aHHOE COCTOSIHHE C SIIPOM MHIIEHBIO

4. Hlenenue kananupoBanus 3apA*CEHHBIX YACMUY 6 KDUCTATLAX.
Paziyne Mex Ty KaHAJIMPOBaHHAEM IIOJIOKHUTENHHO W OTPULATENBHO 3apKeHHBIX YacTHI]. KBanToBoe
OIMCAHHE [JBI)KCHUS PpEISTHBACTCKHMX 3apsKEHHBIX YaCTHII B pEXHME KaHAIAPOBAHHHA B
KpucTaiaX. 30HHas CTPYKTYpa SHEPTHil KaHATUPOBAHHEIX YACTHUII.
5. Teopus usnyuenus npu Kauanupoéanuy. VI3iydeHWe NpH KaHAIMPOBAHMY pPEATHBHCTCKAX
SIIEKTPOHOB M IIO3UTPOHOB B KpHCTalIaX. OCOOEHHOCTH IBIIKEHUS M W3JTydEeHHs IPH IIOCKOCTHOM U
0ceBOM KaHamupoBaHuu. OOpasoBaHue 3JIEKTPOH — MO3UTPOHHBIX Nap (pOTOHAME BEICOKOM SHEPTHH U
PEATHBUCTCKAME 3apsHKCHHBIMU YaCTHIAMH B HEMPEPBIBHOM IIOTCHIHATE KPUCTALIOrpadHdecKyx
OCe M IUIOCKOCTed. Paznmuume MeXTy KOTEPEHTHBIMH MPOLECCAMH W KAaHAIMPOBAHHEM. Y4UeT
IEPUOTUYHOCTH KPUCTAIIa B HAPABJIEHUH ABMKCHUS KaHATHPOBAHHOM yacTHLBL. KoMOuHAIMOHHEIE
9 (GEKTE B TOPMO3HOM U3Iy9eHHH ¥ 06Pa30BAHMY 3JEKTPOH — MO3UTPOHHKIX TIap B KPHCTAILIAX.
6. Cospemennvie npobnemvr u NPUNOdNCEHUs KEAHMOBOI INEKMPOOUHAMUKY & KPUCMANLIUYECKUX
meepovix menax. Co3NaHWE MCTOYHHMKOB (OTOHOB, IO3MTPOHOB M JAPYTHX UACTHI[ HA OCHOBE
KPUCTATAIECKAX MHIICHeH. M30THYThIE KPUCTAIIBI, MPUMEHEHHE W30THYTHIX KPHCTAUIOB IS
BBIBOJIA IIyYKOB PENITUBUCTCKHUX YACTHUI] U3 YCKOPUTENEH.

5. Keanmosasa meopusa Kpucmanniuueckux meepovix mesn

1. 'eomempus kpucmannuueckoii pewsemxu. IIpoCTBIE B CIOXHEIE KPUCTAILIHIECKHE PpEIIeTKH.
OJNEMEHTHI TEOPUH TPYIIIT M CHUMETPHs KPHCTAILTOB. [[pEMeHeH e TeOprH IPYII K TPaHCIITHOHHOM
CUMMeTpuu KpucTasia. IlpaBuia or6opa.

2.Konebanus amomos kpucmannuyeckoi pewiemxu. [IpApOa CHI B3aUMOIEHCTBHS aTOMOB B
kpucrajie. Jlunamrdeckas marpuna. HopmanbHbIe KOOpIMHATET KOTeOaHMiT KPHCTALTHYECKO
pemerku. KpanToBanue konebanuit. ®oHOHEL IITOTHOCTH COCTOSHMIA.

3. 3onnasn meopus snexmponHbIX cocmoanutl 6 Kpucmainie . AnrabaTadecKoe IpUOIKEHHE.,
DJEKTPOH B IIEpHOAIIecKoM mojte. 30Ha Bpuimosna. MeToms! pacdera 30HHOMH CTPYKTYPBIL: METO
CHJIbHOH CBS3H, METOJ IICEBNIONOTEHIHANA. Teoprs QyHKIMOHATA 3NeKTPOHHOMN ILIOTHOCTH.
CTpykTypa SHepreTHYecKrX 30H Kpuctamios IV rpymms: u AIIIBV.

4. Dnexmpuyeckue, onmuyeckue, mennioguie u MAZHUMHbIE CE0TICTNGA meepovix men. MeTasisl,
AUSCKTPUKH, TOMYIPOBOTHUKH. CTaTHCTHKA SIEKTPOHOB U JBIPOK. TeIIoeMKOCTS 3IeKTPOHOB.
IlapamarseTnsM ¥ IuaMarHeTH3M 3JIeKTPOHOB IPOBOANMOCTH B METAIIAX U IIOJIyTIPOBOIHUKAX.
[IKI0TPOHHEBIH pe30HaHC. MexaHu3MEBI IIoryommenns ceera. [IpsMere u HEIPSIMBIE IEPEXOIEL.

5. Kunemuueckue npoyeccer 6 kpucmannax. Ypasraerue Bonsmvana. OnexTpoH-HOHOHHOE
B3auMozericTeue. Teopus nepopmanronHOro bIoTeHNHaNa. BsaumoneticTBre ¢ OIIpHEIME
(oronamu. Bpems perakcanuu 31eKTPOHOB HPOBOLMIMOCTH. OJNeKTPOIPOBOIHOCTS.

6. Cospemennvle npobiremvl 6 usuKe KPUCTNANIUYECKUX meepovix mei. I1omympoBOIHEKOBEIE
HaHOCTPYKTYpEI. Pasmeproe kBanToBarme. KanToBbiit addexT Xomma. TOHONIOrHYecKy 3aMImeHEbE
COCTOSTHUS
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4.2. Bonpochbl K rocyiapcTBEHHOMY YK3aMeHy
OcHoeHaa oucyuniuna

ITpuanun neiictBust. YpapHeHus Jlarpanxa.

Oyukuus ['aMuneToHa, GasoBoe MPOCTPaHCTBO, (ha30Bas TPAEKTOPHS, YPABHEHHS
lNamunsTOHA.

Cko6xu [lyaccoHa v WHTErpaIbl IBHKEHHUS.

Kanonugeckue npeobGpazoBanus.

Teopema JluyBumis.

Vpaprenue ['amunbsrona—SIko6w.

AnvabaTrdecKkrue HHBApHAHTEL.

CymecTBoOBaHNE MAKCHMAIIBHOM CKOPOCTH PACIIPOCTPAHEHHS B3aUMOICHCTBHIM KaK
(GyHIaMeHTaIBHBIH 3aK0OH OPUPOILL. [IPHHIMI OTHOCHTEILHOCTH.

Cobrrrust. UaTepsan mexay cobbrtusmu. Kinaccupukanys HHTepBaIoB.

. CBeToBO# KOHYC. [IpHUMHHOCTS B PEISATUBHCTCKOM Teopur. OTHOMECTHOCTE U

OJTHOBPEMEHHOCTb.
CobcTBEHHOE BpeMsl, €ro (PU3HUECKHI CMBICT U BEIYUCIICHIE.

IIpeoGpasosanus JlopeHna, 3aMeieHre BpeMEHH, COKPAIIEHHE ITHHEL CII0KEHHE CKOpOCTEH.
IIpocTpancTBo MHHKOBCKOTO, TEH30PhI B IPOCTPAHCTBE MHHKOBCKOTO.

HUeThIpexMepHasd CKOPOCTH, YETHIPEXMEPHOE YCKOPEHHE.

Jle#icTBHE M ypaBHEHHE IBUXEHHUS PESTUBUCTCKON JaCTHIIBL.

OHEprHsl X UMITYJbC PENATHBICTCKOM YACTHAIBI, 9€THIPEXMEPHEIH HMITYIIbC, MOMEHT HMITyJIbCa
PENATHBUCTCKONA YaCTHIIBL.

3aKOHBI COXpaHEeHHS. DHEPIHs CBI3H U JAeeKT Mace.

YpaBHeHHe NBUKEHHS PEITHBACTCKOM YACTHIIEI B 3IEKTPOMATHHTHOM TIOJIE.

J{BI)KEHHE C TIOCTOSHHBIM YCKOPEHHMEM B PEISTHBUCTCKON MEXaHUKE.

Bektop-moternuan. KanubpoBo4nas HHBapHAHTHOCTS.

YpaBHEHUS IBIDKEHHUS 3apsAa B MOJIE.

JBIKeHue 3aps/ia B IIOCTOSHHBIX OJHOPOMHBIX IEKTPHYECKOM H MATHATHOM MOJIAX.

Tensop manpsoxerHOCTH MO [lepBas mapa ypaBHeHH MakcBea.

JlelicTBHE TS 37E€KTPOMArHUTHOTO OIS,

BekTop ToKa, ypaBHEHHE HENIPEPHIBHOCTH.

Bropas napa ypasuenuit Makcpemnia.

ILnoTHOCTE 1 TIOTOK HEpruu. TeH30p SHEPrUu- UMITyIIbCa SJIEKTPOMAarHUTHOTO TIOJIS.
WHBapuaHTE! 0.

IocTosiHHOE nekTpudeckoe mone. 3akon Kynona. DIeKTpadeckoe moje u SHEPIUs CHCTEMEI
HEIOIBHKHBIX 3apsIOB.

MyBTUNIONBHBIE MOMEHTEI CHCTEMBI 3apSIOB H €€ B3aUMOJIEHCTBHE C BHEIITHIM IIOJIEM.
[TocTosHHOE MarHUTHOE 1MOJIe. MarHUTHBIA MOMEHT. Teopema Jlapmopa.

ONeKTpOMarHuTHEIE BOTHEL I110cKas MOHOXpOMATHYecKas BOJHA, SHEPrUs ¥ UMITYJIBC BOJIHEL
CrexTpanpHOe pasioxeHue, COOCTBEHHbIE KOIeOauus IO

Ione nBrKymuxcs 3apsn0B. 3alasIBBAFONTIE OTEHIIUAbL, WX CIEKTPAIbHOE Pa3jIOKEeHHE.
[Torernuaner Jluenapa-Buxepra.

Ilone cHCTEMEI 3apsIOB Ha NATEKUX PACCTOSHISX.

JAII0NBHOE U KBa#PYHIOIbHOE H3TydeHHe. VI3 IydeHne MabIX JacToT.

V3myuenne npu KyTOHOBCKOM B3anMo/ieHcTBHHY. [10JIe H3TydeHus Ha 6IH3KAX PacCTOSHUSX.
WN3nygenne GBICTPO ABUKYIIETOCS 3apsiza.

MarsuToTOpMO3HOE H3TyYeHHE.

Topmokerue u3yyeHHEM.

CrieKTpanbHOe Pa3NoXKeHHE H3ITYdeHHs B YIbTPAPEISTHBHCTCKOM ciydae.

Paccesnue Bonn 3apsimamu. Paccesaue cBo6oHEIME 3apsmamu. PaccestHue BoIH ¢ MayeIMu 1
OOJIBIIIMHE YaCTOTAMH.

VI37my4eHne pensTHBHCTCKOrO PaBHOYCKOPEHHOTO 3apsia.
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Msmoroo6pasus. Kpussle, kacaTelbHEIH BeKTOp. TeH30pHBIE HOJIS.

PumanoBa metpuka. [lapannensHblii nepeHoC, T€0Ae3NIESCKIE THHIH.

KoBapuaHTHBIE IPOM3BOHEBIE, CBI3HOCTH, CUMBOJIEI Kpuctod ders.

TeH30p KpUBHU3HEI K €T0 CBOKCTBA, INIOCKHUE M UCKPUBJICHHBIE TPOCTPAHCTBA.

PacxoxneHue reoie3nyecKux.

JIBYDKEHHUS pEIMaHOBa IPOCTPAHCTBA, BEKTOPHEIE ot Kuyutuara.

Onwucanue rpaBUTallHOHHOTO MOJIA B PEIITHBACTCKON TeopuH. | paBUTAIMA KAK UCKPUBIIEHHE
IIPOCTPAHCTBa-BPEMEHH.

MHTepBan B rpaBUTAMOHHOM II0JIE, COOCTBEHHOE BPEMSL.

JlelicTBHE N7 YaCTHIBI B IPaBATAMOHHOM I10JI€, YPAaBHEHMS IBHKEHUS MACCHBHBIX U
6e3MacCOBBIX YaCTHII.

HerotonOBCKMIT Ipener.

YpaBHEHHS 3IEKTPOANHAMIKHI B HCKPUBICHHOM IPOCTPAHCTBE-BPEMEHH.

CxayapHBIE ¥ CIHHOPHBIE OIS B TPABUTAIIMOHHOM TIOJIE.

Jlarpamxuan MaTepHy B IPaBUTAHOHHOM II0JIE, TEH30D SHEPIUH-UMITYIbCA, JIOKATbHEIE I
rI00aIbHbIE 3aKOHBI COXPAHEHMS.

HelicTBue rpaBuTaOHHOrO MO, BEIBOK ypaBHenuit DiHIITeiHA M3 IPUHIAIA
HauMEHBIIEro AeicTBus. KocMmonorndeckas mocTosHHAs.

IlepectanoBky, kak Habmogaemsle. ['pynna nepectanosok. [IpHHIAT Hepas3THIAMOCTH,
CHMMETpHS BOMHOBEIX QyHkimit. Cratuctuka bBoze u ®epmu.

IIpencrasienne BTOPHIHOTO KBAaHTOBAHUS, OLIEPATOPHI POXKACHAS M YHHITOXKCHUS 6030HOB H
(hepMHOHOB, OTIEPATOPE! (PU3HIECKUX BENMYHH B IIPEACTABICHHH BTOPHIHOTO KBAHTOBAHHS.
Teopwus rpaBuTaIMH ¢ BRICIIAMHE IPOU3BOIHBIMY.

Kann6poBounas ”HBApHAHTHOCTH ypaBHEHMI DMHIITe  HA B KATHOPOBOYHbIE (KoopIHHATHEIE)
yCIIOBUSL.

Crnalsble rpaBUTAIHOHHEIE BOJIHEL.

BrIBOI HEIOTOHOBCKOTO 3aKOHA BCEMHUPHOI'O TATOTEHHUSL.

Pemenwue IIBaprunsaa ypasHeHui DHHMITEHHA.

TpaekTOpus 9acTHIl U CBETOBBIX JIy4deil B IEHTPATBHO-CHMMETPHIHOM IPAaBHTAIIHOHHOM TOJIE,
Kaccuieckue Habmonaemsble 3¢ deKTs! 00LIei TEOPHH OTHOCHTEIFHOCTH.

YepHbIE OBIPEL.

KpynHomacinrabras ctpykrypa BeeneHHOR, 0fHOPOIHOCTS B H30TPOIHOCTS.

OTKpsITas, 3aMKHyTas 4 KBa3HeBKIUI0Ba Mojenn Ppunmana.

Hocrosiaaas Xa661ma, KOCMOIOTrHYIecKoe KpacHoe cMemenre. Pacimupenne Beenennoit.

. Crargaprras Mozens panseii BeeneHHOIH.
12,
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[IpyBIAN CynIepro3uIy B KBAHTOBOR MEXaHHUKE.

JuHamirdeckue nepeMeHHEIe B HabmonaeMble. O THOBPEMEHHAS H3MEPHMOCTS.
IIpencTaBneHns BEKTOPOB COCTOSHHS M HAOIIOaeMBIX.

KanoHnueckoe KBaHTOBaHHE.

KoopnunatHoe mpencTaBienue, UMITYI5CHOE TIPEICTABICHHE.

IIpenuareposckas u refzeHGeproBekas popMa ypaBHEHHHN ABHKEHHA.

CooTHOIIEHNE HEOTIPEIETIEHHOCTH, IIPOLECC U3MEPEHHS, TIPHHIUI AOTOTHATETHHOCTH.
HucThIe ¥ CMEIIaHHble COCTOSHILS, MATPHLa IVIOTHOCTH U ypaBHeHHe (o Heitmana.
I'pymma TpexmepHBIxX Bpamenuit u rpymma SU(2). Anre6pa JIn rpymnsl SU(2). HenpuBoaumeie
npencrasienus rpymmst SU(2).

OpOuraneHbNi MOMEHT ¥ ciuH. KBaHTOBaH¥E MOMEHTA.

Ilepecranosku, kak Habmonaemsie. ['pynma nepectanoBox. [TpuaIHn HEPa3TUIUMOCTH,
CHMMETpH BONHOBBIX dyHKnuit. Cratucruka Bose u @epmu.

. HpCI[CTaBJ'IeHI/Ie BTOPUYHOTO KBAaHTOBaHUA, OIICPaTOPBI POKACHUS H YHUUYTOXKECHU S 0030HOB U

(hepMHOHOB, onepaTopsI YU3NYECKUX BETHIMH B IIPEACTABICHHHN BTOPHUYHOTO KBAHTOBAHMS.
OCHOBHEIE IOHSTHUSI TEOPHS PACCESHIS.

. OnTugeckas Teopema. [IpunIInD AeTanpHOTO GaaHca.
86.
87.

BopHOBCKOE MpubIMmKeHHE.
PaccesHue TOX/IECTBEHHBIX JACTHII.



88. PaccessiHue Ha KyJTOHOBCKOM IOTEHIIHAJIE.

89. Ympyroe paccesHie Ipyu HATHIAN HEYIIPYTHX MIPOIIECCOB.

90. Heympyroe paccessHue MemieHHbIX dacTull. @opmyia Bpeiita-Buraepa.

91. OcHOBHEIE IOTOXEHUA TeOpUH Irpymn JIu, reHepaTopsl, CTPYKTYpHBIE IIOCTOSHHEIE,
SKCIIOHEHIIMATBHOE 0TOOpaKeHHe.

92. I'pynma Jlopenna u rpynmna SL(2,C). HenpuBoaumMele npencrasienus rpymmsl Joperma.

93. Anre6pa Jlu rpymme [Tyarkape. Onepatopst Kasumupa rpymms: ITyankape.

94. IlocTpoenne HEMPUBOIMMOTO YHUTAPHOTO IIPeCTaBIIeH s rpyInsl [Tyankape.

95. MaccuBHBIE HENPHBOAUMEIE IIpeAcTaBIeHus rpynms [Iyankape. Be3amMaccoBble IpeICTaBICHHS
rpynnsl [Tyankape.

96. Penarusucrckue nois. [IoHITHE PEIATUBACTCKOTO BOJIHOBOTO YpaBHEHHS. PeIsITHBHCTCKOE
BOJIHOBOE YPaBHEHHE ISl CKAISAPHOTO IIOJIS.

97. PelsITHBACTCKOE BOJIHOBOE ypaBHEHNE JUI CIIMHOPHOTO 10 (ypaBHeHus Beitns u Jlupaka).

98. PenaTHBHUCTCKOE BOJHOBOE ypaBHEHHE /sl BEKTOPHOIO Mo (ypaBHeHMs MakcBeiia u
IIpoxa).

99. Ypasuenwue [laymu-Oupiia.

100.
101.
102.
103.
104.
105.
106.
107.
108.

109.

110.

111.
112.
113.
114.
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119.
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123.
124.
123,
126.
127.
128.
129.
130.
131.

IIpuHIun NeHCTBYUS B TEOPHH MO U YPABHEHHS TBHKCHHSL.

['nobaybHble cHMMETpUHM KiTaccHdeckux noieil. Teopema Hétep.

Tensop sHeprum-uMmynsca. TeH30p MOMEHTA HMITYJILCA.

Mogenu Teopuu cKamspHOTO Hoist. JlarparKuaH CKaIApHOro HOJIA.

Mogenu BEKTOPHOTO IOJIS.

Mozens B3auMOeHCTBYIOMIX CKAISPHBIX, CIHHOPHBIX M 3T€KTPOMATHHTHEIX TIOJIEH.
Ilonsa frra-Mumica.

Kamu6posounas GopmynupoBka rpaBuTanuy.

I IpyHIAT KaHOHIYECKOTrO KBaHTOBaHHS. IIporierypa KaHOHHIECKOrO KBAHTOBAHNS B TEOpUHU
IIOJIA.

KanoHmyeckoe KBaHTOBaHME CBOGOIHOIO BEIMECTBEHHOTO CKASPHOTO IO, MOKOBCKH
6azmuc.

OmnepaTops! 3HEPrUH-UMITYIECA U MOMEHTA HMITYJIbCa CBOGOAHOrO BelmecTReHHOr0
CKaJIIPHOTO TIOJIA.

KBanToBaHHE CBOOOIHOrO KOMILIEKCHOTO CKATSPHOTO IIOJIS.

KBaHTOBaHHE 3JIEKTPOMArHUTHOTO MOJIA.

KBanToBaHue cBOGOTHOIO CIMHOPHOTO HOJIA.

IIpencraBnenue MaTpUIHOTO SIEMEHTA ONIEPATOPA SBOMIONAH (BYHKIHOHATEHEM
HUHTETPAJIOM.

Omneparop sBomonuy B pezicTasiennd baprmana-doxka.

Matpuna paccesaus. @yuxuuu ['pura.

IIpousBonsmuit Gysxrmonan ynknuit I'paHa. ITponaraTop CKalspHOTO IO,
IIpousBomsamuii GyHKIMOHA MATPHIIEI PACCESTHHUSL.

@QyHKIHOHAIBHEIC HHTETPAIE] X KX CBOHCTBA.

Ipencrasnenye npoussonsmero Gyukuuonana bynxmuit ['prHa GyHKIHOHATEHEM
HHTETPAJIOM.

Psix Teopum Bosmymennit juis dynximit I'praa 1 beifEManoBCKHe JAarpaMMEL.
DeHMaHOBCKHE JUarpaMMBbI B HMITYJI5CHOM HPEICTaBICHAH.

Cesisuple Gynximu I'puna. Bepuunnsie dynxmuun ['pura.

ITetneBoe paznoxenue.

Aunre6pa 1 aHaJIM3 ¢ aHTHKOMMYTHPYIOIAMHE YHCIIAMH.

IIpousBozsimit hyHKIEOHAT cBOGOMHBIX hyHKIMit [ prra CIIMHOPHOTO IIOJIS.
IpouzBossimmit pyHKIHOHAT cBOGORHBIX bymKIMii I'prna 9JIEKTPOMAarHUTHOTO IOJIA.
JuarpaMMHast TEXHUKA B KBAHTOBOH 3JIEKTPOIUHAMUKE.

IToustre 0 KaMMOPOBOYHBIX TEOPUIX OOIIEro BH/IA.

Teoprst aHTHCHMMETPEYHOTO TEH30PHOTO TIOJIA BTOPOTO PaHTa.

KamubpoBoyHas HHBAPHAHTHOCTS U QH3NYECKHE BeTHUMHEL OYHKIHOHATEHELH HHTErpal
IUTS KaTHOPOBOYHEBIX TEOPHIA.
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Hyxu ®agneepa-Ilonosa.

BRST-cummerpmus.

DelHMaHOBCKHE TUArpaMMBI B TEOpHH 1oJis SIHra-Mumica.

DelHMaHOBCKUE THArPaMMEI B SHHINTEHHOBCKOM TpaBUTAITHH.

OdpexTuBHOE NeHicTBHE B KATHOPOBOYHBIX TEOPUSX M TOXAECTBA Yop/a.

ITonsATHE O KITACCHYECKOM BaKyyMe.

CronTannoe HapyIIeHHe rI00aNbHON CHMMETPHHL.

CBOJCTBa TEOPHH CO CIIOHTAHHBIM HAPYIICHAEM CHMMETPHE H TEOPEMa I'onpcroyna.
CroHTanHOE HapyImeHHe CHMMETPUA B KATHOPOBOYHEIX TEOPHSIX M MEXaHU3M XHITCA.
CroHTaHHOE HapyIeHHe CHMMETPHH B SJIEKTPOCIaboi TeOpHH.

Pacxomumoctr deitaManoBekux quarpamm. Perymspusamis hefHMaHOBCKAX JIarpamm.
BerauTarensHas nponenypa u KOHTPWISHEL: OJHONETIEBHIE ¥ ABYXIICTIEBEIE AarpaMMBI.
Munexe pacxomumoctu. [lepeHopMEpyeMble 1 HENEPEHOPMUPYEMbIE TEOPHH. Y CIOBHS
HOPMUPOBKH.

YpaBHEHHS PEHOPMAIIM3AMOHHOMN TPYIIIBL. ACHMIITOTHYECKas CBOGOJIA.
Cymnepanre6ps! u cynepanre6ps! Jlu.

Cyneprpynmna ITyankape u ee HEMPHBOAUMEIE IPECTABICHHS, CYIIEPMYJIbTHILIETHI.
CynepnpocTpaHCTBO ¥ CYNEPIIOIE.

I'eHepaTopsI CymepcUMMETPHE U CYIIepKOBAPHAHTHEIE IIPOU3BOIHEIE.

KupanesHele i 061mue cynepross, KOMIOHEHTHEIH COCTAaB.

Mogens Becca-3ymuno.

Cynepcummerpuanas Teopus mois SIara-Muica.

Teopust Bo3MyImIeHuit B CYNepIIPOCTPAHCTBE, CyTEepIpONaraTopsL, cyneprpadsl.
Teopema o HemepenopMuposke.

JlarpanxuaH cyneprpaBUTAaIHH.

Craructideckuit ancamMOI1b. OYHKIHS pacIpeIeIeHHs. VYpasreHue JInyBris.
MukpokanoHHYECKOE, KAHOHHYECKOE H GOJIBINOE KAHOHMIECKOS pacnpenenernus [ 'u6oca.
CrarucTHdeckuii oneparop.

MuKpoKaHOHHYIECKHH, KAHOHMYECKHH H GOIIBIION KaHOHMYecKyit ancamGir [u66ca.
CraTucTiYecKu# HHTErPall X CTATHCTHYECKAs CYMMa.

Temneparypa, faBnenue, paboTa, KOIHIECTBO TEMIOTEL

IlepBEIi B BTOPOI 3aKOHBI TEPMOIAHAMHUKH.

TepmonuHaMUYECKHE TOTEHITHATEL

OO6paTumele 1 HeOOGpaTUMBIE TIPOLIECCHL.

[Mpuamun Jle-Ularense.

Teopema Hepucra.

CucTeMSBI ¢ IepeMEHHEBIM YHCIIOM YACTHIL.

BEIBOZ TEpMOIMHAMIIECKAX COOTHOINCHHH U3 CTATHCTHYCCKIX AHCAMOICH.
Pacnpenenenne Makcsesa. Pacipenernenue Bombimana.

YpaBHEHHUS COCTOSHYS KIACCHYECKOTr0 HIEATBLHOIO rasa. Bapomerpugeckas dpopmyia.
Pacnpenenenue Bose-DitHmTeiina.

Pacnpenenenue ®epmu-/lupaxa.

YpaBHEHHs COCTOSIHUS HIEaTbHBIX KBAHTOBEIX Ta30B.

BriposxneHHEI epMu-ra3, TemIoeMKoOCTS BBIPOXKIEHHOTO 3JEKTPOHHOIO Tra3a.
Boze-OitamreitnoBckas koHneHCANHS.

QOHOHHBIH a3, CTATHCTHKA PABHOBECHOTO H3IydEeHH.

Bupranszoe pasnoxenve.

®opmyia Bau-nep-Baamsca.

[Ipubmnxenue JleGas XroKKeIs 1S IIa3MEL

®azosrle nepexonst I u 11 pona.

®opmyina Kaiinepora-Kiaysmyca.

Teopus Jlangay dazoserx nepexomos II poza.

Pacnpenenenne I'aycca nys iykryarmmii.

OIyKTyaluy TepMOAMHAMUYECKIX BEIHYIIH, (ayKTyaruu B MOeaTbHBIX rasax.



185. ®yKTyallMOHHO-TUCCHITAIIMOHHASA TEOPEMA.

186. HepaBHOBECHAS QYHKITHS pacIIpeeIcHHU.

187. Mepapxus BpeMeH pelakcaliy i COKpAIIeHHOe OMICaHue.

188. YpaBuenue ®oxkepa-ITnanka.

189. Vpasrenue bonsumana, H-reopema Bonsmvana.

190. BeBon ypaBHEHHI ra30Boi TMHAMUKY U3 ypaBHEHHS borpnMana.

191. Ilenouxa ypasrennit BBI'KM, BbIBOx ypaBHeHHs BosbIMaHa U3 IIEHOYKH yPaBHEHHH ISt

KOPPEIAIUOHHBIX (DYHKITHIA.

192. Ilpsmast u o6paTHas peleTka KpucTasuIa.
193. CtpykTypa 3)1eKTPOHHBIX 30H B KPHCTAJUIAX.
194. Knaccuuxanus TBepIbIX TEI Ha OCHOBE SHEPreTHIECKOTO CIIEKTPa OTHO3JIEKTPOHHBIX

COCTOSIHHH.

195. Konebanus pemerku. ®oHOHBL. TeIIoeMKOCTs TBEpIBIX Tel 10 Jlebaro. @oHOH-()OHOHHEIE

B3aUMOJIECHCTBHA. DNEKTPOH-(DOHOHHEIE B3aUMOICHCTRH.

196. TennmonpoBonHOCTH MUaIeKTpUKOB. O6MEHHOE B3auMoeicTBrE. | aMHIIBTOHHAH

I'etizenOepra. CIMHOBLIE BOJIHEL

197. HamaruwaennocTs. ®a3oBblif epexos GeppoMarHeTHK- apaMarHeTHK.
198. OcHoBHEIE CBOCTBA CBEPXIPOBONHIKOB. Kymeposckue napel. Teopus Bapauna-Kymepa-

Hlpuddepa. YpaBHEHME IS IENH B CIIEKTPE.

Hucyunnunsl no evi60py

1. Teopus xanubposounwix noneii

B B 0 B e
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15.
16.
17.
18.
19.

Beraucnenne Tensopa HanpspkeHHOCTH st rpynmst SU(2)

Berancnenue tensopa Hanpspkensoctd wis SU(3)

BerancieHne TeH30pa HAPSDKEHHOCTH JUIst rpymmst [Iyarkape

Jlarpamxuan 1 KauOpOBOYHbIE MPe0OPa30BaHMUS B 00 TEOPHUH OTHOCUTEIIHHOCTH.
Jlarpamxuan u KaTHOPOBOYHEIE IPeoOPa3OBAHKS B MOIETH 6030HHON CTPYHBI
Kommyratop remepaTopoB KammbpoBOYHEIX mnpeoGpasoBammii B KaTMOPOBOYHOM TEOpHH
o0miero Buza.

Jlarpamxuan moneit 1yxoB B Teopus mois Sara-Mumica ¢ KamOpoBo4HO# rpymmoi SU(2)
Jlarpamxuan moneit xyxoB B Teopun moist Sara-Mumica ¢ KamOpoBo4HO# rpymmoit SU(3)
OyHKIHOHATBHEL uHTerpan Pagneesa-Ilomoa mid TpaBUTAIAN

BPCT npeo6pasoranus B Teopuu mois Sara-Mumica

BPCT npeo6pa3oBaHus B TeOpHH IPaBHTALHH

Wunexce pacxomuMmocTy B Teopuu mois Sara-Mumica

Wupexe pacXoquMOCTH B TPaBUTAIIAN

QyHKIHOHAIBHBIN HHTETPa 10 Ga30BOMY IPOCTPAHCTBY B Teopuu nous Sara-Muica
OyHKUHMOHANBHBIA HHTEIPa 10 hazoBoMy IIPOCTPAHCTBY B TEOPHUH IPaBUTALUI

B®B 3apsn u ero HAIBIOTEHTHOCTD

B®B 3apsax B Teopuu mona Sara-Mumica

Bb®B 3apsin B TeOpru rpaBUTAIIAH

B®B 3apsn B Teopuu 6030HHOMN CTPYHEI

2. Teopus usnyuenus 3apajcentbIx YaACmuy 8 YCKOPUMENsx

1
2
3

0 NN L

VlcTopust OTKPBITHS CHHXPOTPOHHOTO H3JIy4EHH.
Horenumane: JInenapa-Buxepra. [Tone pousBombHO JABIDKYINErOCs TOYEYHOTO 3apsija.
BEIBO1I yrii0BOTO pacpeneneHus MOIMHOCTH M3y YeHus PEIATHBHUCTCKOTO 3aps/a,

JABIDKYINETOCS IO OKPY>KHOCTH.

CreKTpanbHO-yTII0BOE pacIpe/IeeHne H3IyCHHSL. ®opmyna Ilora.

CHHXPOTPOHHOE H3ITyYeHHe HEPETATHBHCTCKOTO 3apsna.

CreKTpansHO-YTIIOBOE pacIpesieICHAE U3TyYEHHS B YIBTPAPEIATUBACTCKOM IIPUOIMKEHNH.
CrieKTp H3ITy9eHs yIIbTPapeIITHBHCTCKOTO 3apsna.

KBaHTOBBIE 5 QEKTHI IPH CHEXPOTPOHHOM H3/IyIeHUH.



9 HcToYHMKH CHHXPOTPOHHOTO H3Iy4EHHS.

10 Ilpusmun paboThl CHHXPOTpPOHA.

11 Ilpurnun paboThI HAKOIHTES.

12 CrexTp u3iIy4eHHs 3apsDKEHHON YaCTHIIBI, COBEPINAIOIICH IepHOIAIeCKHE KOIEeOaHus ¢
npeidom.

13 ITpubnwxeHus CUIBHOTO U CJ1adoTro MO OHAYIIITOPA.

14 CrheKTpanbHO-YIJIOBOE paclpefeieHUe H3ydeHHs IJIOCKOTO rapMOHIYECKOT0 OH/IYJIATOpa

15 CroexTpansHO-YII0BO€E pacIpeeeHue U3y IeHUS CIUPATBHOTO OHJIYJIATOPa

16 DxcnepuMeHTaNbHOE HAOIIONCHUE OHIYISTOPHOTO M3y IEHHS.

17 YctpoiicTBo 1a3epa Ha CBOOOIHBIX JJIEKTPOHAX.

18 JIBrxenne 3apsHKeHHOM JaCTUIEI B IIOJIE Jia3epa Ha CBOOOIHEIX SIEKTPOHAX.

19 KorepeHTHOCTS H3ITydeHH la3epa Ha CBOGOMHBIX 3IEKTPOHAX.

20 O630p COBpEMEHHBIX JTa3¢POB Ha CBOOOIHBIX JIEKTPOHAX.

21 IIpuMeHeHHEe CHHXPOTPOHHOTO H3IyYEHHU.

3. Mamemamuueckue memoonl 6 00well meopuu OMHOCUMENLHOCTIU
1. MeTox OIHOTO pa3feneH s HEPEMEHHBIX
2. TerpanHsbrii hopMamusM
3. Knaccudukarms buanku
4. OmHOpPOIHBIE KOCMOJOTHYECKHE MOJIETH
5. Kiaccudpukanus [Terposa
6. IlpuBunernpoBaHHasi CHCTEMa KOOPIAHHAT
7. ®opmamusMm Heromena-Ilenpoysa
8. Msotpomnnsle IlITekkeneBbl IpoCTpaHCTBA
9. Hewmzorponnsle [IITeKKeneBbI IPOCTPAaHCTRA.
10. Bexropasie nons Kummura

4. Keanmoeas anexmpoOouramura meepovix KpUcmaniuieckux mei
1. Ousnyeckne OCHOBBI METO/Ia IKBUBATEHTHEIX (POTOHOB.

2. Merton 5KBHBaleHTHBIX (OTOHOB: BEIMHUCIEHHS CEUEHHS TOPMO3HOIO U3Jy4EeHUs] 3IEKTPOHOB B
II0JI€ aTOMa.

3. IlpumeHeHHme MeTON OSKBHBATCHTHBIX (OTOHOB IUIS BBINHCICHHS POXKICHHE JJIEKTPOH —
IO3UTPOHHBIX I1ap 3apsDKCHHBIME YaCTHUI[AMM B IIOJIE aTOMa.

4. Cevenune poxIeHHE SIEKTPOH — IO3UTPOHHEIX ap (POTOHAMH B IIOJIE ATOMA.

5. DIEeKTPOCTaTHYECKHE TOTEHIHAT KPHCTAILIOrpahuuecKoi PeIeTK.

6. [lpuMeHeHne MeTO ] SKBUBATIEHTHBIX (POTOHOB JUIS BEIYUCIICHHS CeUCHHI IIPOIIECCOB B KpHCTAILIAX
7. Ou3nuYeCKye NIPHYUHE] BOSHUKHOBEHNUS KOTEPEHTHBIX 3B (hEKTOB B KpACTAIIAX.

8. BO3HHKHOBEHHE HEKOTEPEHTHOM YaCTH B CEYEHHH IpOIlecca, KaK CIIEICTBHE TEILIOBEIX KOIeOanuit
aTOMOB KpHCTaJIA.

9. Haxox/ienue CIIeKTpa SKBHBAICHTHBIX (JOTOHOB OCH KPUCTAILIA.

10. KorepenTHOE TOPMO3HOE H31yUeHHUE PENATHBACTCKAX 3IEKTPOHOB B KpHCTaJLIE.

11. KorepenTHOoe GoTOPOKIEHHE HIEKTPOH — MO3UTPOHHBIX 1ap B KPACTATLIE.

12. KorepeHTHOE 311EKTPOPOKICHAE SIEKTPOH — MO3UTPOHHBIX ap B KpHUCTaJLTE.

13. Ceuenne o6pazoBanus aToMa IO3UPOHHS GOTOHOM B IIOJIE ATOMA.

14. KorepenTHoe 06pa3oBaHie aToMa IO3UTPOHHS HOTOHOM B KpHUCTaJLIE.

15. KorepenTHoe 06pasoBanHe aT0Ma IO3HTPOHHS SIEKTPOHOM B KpHCTaJLIE.

16. OBpasoBanue 2MEKTPOH — IO3UTPOHHEIX TIAP PEISITUBHCTCKAMHU SIIpaMU B IIOJIE aTOMa C 3aXBaTOM
SJIEKTPOHA B CBA3aHHOE COCTOSHUE C AAPOM MHUIIEHBIO.

17. KorepeHTHOE POXK/IEHHE STEKTPOH — HO3UTPOHHBIX AP PEIIITHBACTCKIME SIpaMU B KPHCTAJLIAX C
3aXBaTOM 3JICKTPOHA B CBA3aHHOE COCTOSIHHE C SIPOM MHIIECHBIO

18. Kananupopasne 3apspKeHHBIX 9aCTHIL B KPACTAIIAX.

19. IlpubnmkeHHOE YpaBHEHHE ABUKEHUS KaHATHPOBAHHBIX YACTHIL B KpHCTaJUIaX.



20. HenpepsIBHBIA MOTEHIHAT KPACTALIOTPadMIECKAX O0CeH H INIOCKOCTEH.

21. IImockocTHOE KaHATHPOBAHUE TO3UTPOHOB.

22. [InockocTHOE KaHAIMPOBAHUE HJIEKTPOHOB.

23. OceBoe KaHATMPOBaHHUE 3aPSIKEHHBIX YaCTHII.

24. Pemenue ypaBHeHUs J[upaka IS INTOCKOCTHOTO KaHATMPOBAHMS.

25. M3ny4eHne Ipy MIOCKOCTHOM KaHATHUPOBAHUY PEISTHBHCTCKHX YAaCTHII.

26. Pemenune ypaBHeHus [lupaka A1 0CEBOr0 KaHATHMPOBAHHS.

27. V3my4yeHne Ipu OCEBOM KaHATMPOBAHUY PEISTHBUCTCKUX YACTHII.

28. ObpazoBaHue NEKTPOH — MO3UTPOHHBIX AP B HEMPEPHIBHOM IIOTEHIHATIE.

29. BinsgHue KaHATHPOBAHUS Ha KOTEPEHTHOE TOPMO3HOE M3/IyUEHHE.

30. Bnusnne xaHaIMPOBaHUS Ha KOTEPEHTHOE POXKICHHUE Tap.

31. Ypapnenus Jlupaka 11 0CeBOro KaHAIMPOBAHHS, C yIETOM MIEPHOAUIHOCTH KPUCTAILIA B
HaIIPaBJIEHUH IPOJIOJILHOTO JIBHKEHHS.

32. BoiHOBEIE QYHKIIMM OCEBOTO KaHAMPOBAHMUS, C YIETOM IIEPHOIAYHOCTH KPACTALIA B
HaIIpaBJIEHUH IPOJOJIBHOTO JIBIKEHU.

33. OcHOBBI TeOpHH KOMOMHAIMOHHBIX 3G (HEKTOB B KPUCTAILIAX.

5. Keanmosas meopus Kpucmaniuueckux meepowix meil
1. T'eomerpus xpucTamIMyuecKux pemreTok. Kinaccubukanms pemerok Bpase.

2. TpaHCIAHOHHAS CHMMETpPHS TBEPABIX Tell. TouedyHas CHMMETPHS B €€ IOCIE/ICTBHS.

3. OcHOBHBIE IPHOMIKEHNS KBAHTOBOM TEOPHHU TBEPIOTo Teia. HepenaTHBHCTICKOE. AMabuTHYECKOE.
OnHO37IeKTPOHHOE IPHOIHKEHHE.

4. Merton camocornacoBagHOro 10y Xaptpu. YpasHenne XapTpu-Doxka.

5. OcHOBBI 30HHOH Teopuu TBepABIX Tenl. Teopema Bioxa. I'panmansie yenosus Bopra-Kapmana. 30Hs!
Bpunmosna. [TosepxaocTs epmu.

6. Teopus sHepreTHyecKkux 30H. KnaccuduKarys KpucTamios o XapakTepy 30HHOTO CIIEKTpa.

7. DneKTpoHH! B KpucTawiax. CTaruyeckas 31eKTpOIPOBOIHOCTE METAILIA. TennonpoBomHOCTE.

8. Teopus QpyHKIHOHANA 3IEKTPOHHOM IUIOTHOCTH. KpHcTammaeckmii moTeHma.

9. DIeKTpOHHI B CTa60M MEPUOMIECKOM MIOTEHIHANE. METOX CHILHON CBI3H

10. BsammorneiicTBre MEXTY STEKTpOHAME. DKPAaHUPOBAHHIE CTATHIECKOTO OIS ¥ IIOJIS IPHMECH.
JusnexTpraeckas IpOHUIIAEMOCTE B HOYIIPOBOIHAKAX U THIIEKTPUKAX.

11. Teopus @epmu sxunxocty. KBazmgacTHIEbL

12. Jlunamuxa 371eKTPOHOB. BII0XOBCKHE 3IEKTPOHBI BO BHEITHAX MOJISIX.

13. TlpumecHsle ypoBHH. PaccesHue 31eKTPOHOB IPEMECIML.

14. BsauMopelcTBHE EKTPOHOB ¢ POHOHAMH.

15. Ilpencraenenne S5KCUTOHOB. MarHuTHEIE SBJIEHHS B KpHCTAIUIAX. B3amMoeitcTare TBEPJIBIX TEJ C
MarHuTHEIM 11071eM. Ilapamaraetnsm [laymu. JlnamMarHeTH3M SJIEKTPOHOB MPOBOAUMOCTH. CIIHHOBEIE
raMHUJIBTOHAAHBI X MOJeNb I elizenbepra. MarautHOe yropsigodenue. Teoprs MOTEKyISIPHOTO IIOJIA.

4.3. PekomMeHIyemas IuTEpaTypa
OcnoBHas JaTeparypa:

OcHosénasa oucyunnuna

1. W.H. Memxos, b.B. Yupukos, DnexrpomarauTHoe moe, Yacts I, OIEeKTPUYECTBO U
marHeTHsM, Mocksa-Wxesck, M3a-so PX]T, 2013, 543 c. (ma kadenpe)

2. M.I. UBanos, Kax mormMars KBaHTOBYIO MexaHuKy, Mocksa-Ixesck, U3n-so PX]T, 2012,
496 c. (ua xadenpe)



3. Hassinos A.C. KBanTOBas MexaHuka:y4e0Hoe nocobue mist By308/A. C. JIaBbIIOB.-3-€ U3,
crep.-Cankr-IlerepOypr:bXB-Iletepbypr, 2011.-703 c.:(2)

4. NI Byx6unnep, PenstuBucrckas cummerpus, Tomck. U3a-so TI'TIY, 2012, 104 c.

N.JI. Byx6unnep, Monenu Teopuu moist, Tomck. Mzn-so TI'TIY, 2012, 78 c.

6. H.H. boromo6os, JI.B. IlTupkos, KBanTosie moist, Mocksa, ®usmariut, 2011, 382 c. (Ha

kKadenpe)

9]

Hucyunnunsl no evibopy

1. Teopusa kanubposounvix nonei

1. W.JL Byx6unnep, Pensatuucrckas cummerpust, Tomck. Uzn-so TITIY, 2012, 104 cTp.
2. N.JI byx6bunnep, Monenu teopuu moius, Tomck. M3xa-so TITIY, 2012, 78 CTp.
3. H.H. boromo6os, [I.B. IlTupkos, KBauntossie mons, Mocksa, @u3mariut, 2011, 382 CTp.

2. Teopus usnyyenus 3apANCEHHBIX YACTIUY 6 YCKOPUMENX
1. Jlaspmay, JLJ. Teopus moms / JIJ. Jlannay, EM. Jludpmwm. — Msn.8-e, crepeotum. - M.:
Ouzmarmur, 2012. — 536 c.
2. @etucos, I''B. CHHXpOTpOHHOE H3IydeHHEe. METOIBI HCCIIeIOBAHUS CTPYKTYphI BEIIECTB:
y4ebHoe mocobue. Pusmatiut, 2011. — 673 c.

3. Mamemamuueckue memooul 6 06ueti meopuy OMHOCUMENLHOCHIU
1. ByxGuuzep, 1. JI. Monenu Teopuu nosst / Y1.JI. Byx6unnep, TTTIY. - Tomck: Usn-so TIITY,
2012.-78c.
2. Karanaes, M.O. ['eoMeTpiaecKue METObI B MATEMATHIECKOM (H3HKE [3neKTpoHHEI pecypc]
/ M.O. Karanaes, 2013. — Pesxum foctyna: http:/arxiv.org/pdf/1311.0733.pdf

4. Keanmoeas snexmpoounamuka meepovix KpUCHANIULecKux mej
1. @eitaman P.QettrmManoBCKue JeKuu 1o dusmke. Bemyck 3. Wzmygenne. Bomasr. KBanTel,
W3 parensctBo: JIubpokom, 2013 r.-.242 ¢
2. Jlasbinoe A.KBanToBas Mexauuka. Uzn. BXB-Tletep6ypr 2011. -704 c.

5. Keanmosas meopus kpucmannuueckux meepovix me
1. Heomun, B. K. KanToBas ¢usuka n HanoTexmonoruu.. Hegomus ;. - M. :TexnOCOEDpA, 2011.
126, c.
2. Bopouog, B. K. ®u3pka Ha IepesioMe THICAIETETHI | DU3MUECKHE OCHOBEI HAHOTEXHOIOTHIA:
y4ebnuk / B. K. Boponos, A. B. Tlogomnenos, P. 3. Carnees. M. : URSS, 2011. 429, ¢

omoaHuTeIbHAS TATEPATYPA

OcHoeénas oucyunnuna

[a—y

B.B. Kucenes, KpantoBas mexanuxa, Mocksa, 131-80 MITHMO, 2009, 560 c.
2. Bacumees, A. H. Kitaccudeckas 31eKTpoIHHAMIKA [Texct]: XpaTkuii Kypc JeKiuit: yaeGHoe

nocobue 1y By3os/A. H. Bacuibes.-[2-¢ n3p., crep. ].-Cankr-Ilerep6ypr:BXB-Iletepbypr,
2010.-276 c.(1)

3. K.B. Crenanpsann, Knaccuueckas Teopus mojist, MockBa, @u3marimut, 2009, 538 c.

4. 3. 3u, KBaHTOBAs TEOpHS ONA B ABYX CIIOBAX, Mocxksa-MxeBck, M3n-8o PX]T, 2009, 615 c.

5. B.A. Py6akos, Kiraccnueckue kanmubpoBodHble mosist. Bo30HHbIE Teopud, M3n-Bo JIubpoxom,
2010, 334 c.

6. ILL. Buchbinder, Elements of Supersymmetric Field Theory, Tomck, M3n-so TIITY, 2010, 106

7. Mensenes, b. B. Hauaina teopetudeckoit husuxi. Mexanuka. Teopus mosst. DemMeHTEI

KBaHTOBOH MeXaHUKH : y9ebHOe mocobue / B. B. Mensenes. — 2-¢ u3., HCIIp. U o1 — M.:
@usmarmut, 2007. — 600 c.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20

21.

22,

23.

24.

25.

26.
27.

Jlannay, Jles launosud. Teoperudeckas dusuka [Tekcr]:yue6HOE MOCO6HeE A7 BY30B : B 10
1./JL. JI. Jlaunay, E. M. JIndmun ; mox pex. JI. IT. TTutaesckoro.-W3x. 5-¢, cTepeoTwL. -
M.:OU3MATIINUT.-(Teopernueckas dpusuka). T. 1:Mexanuka.-2007.-222 c.

Jlannay, Jles Jlaunosud. Teopermaeckas usnka [Texcr]=Teopus mons:yde6Hoe mocobue
nus By30B : B 10 T./J1. J1. Jlanmay, E. M. JIudum ; nox pex. JI. T1. ITutaesckoro.-M3x. 8-¢,
crepeorun.-M..OU3MATJINT.-(Teoperuueckas dusuka). T. 2:Teopus moms.-2006.-533 c.
Jlanpay, Jle JlaBunosuy. Teopermdeckas pusnka [Texcr|=KpanToBas MexaHuKa:ydeGHOE
nocobue 1yt By3os : B 10 Tr./JI. 1. Jlaunay, E. M. JIudrmun ; nox pex. JI. IT. ITutaesckoro.-5-¢
u3n., crepeotuit.-M.:OU3MATIIUT .-(Teopetudeckas dpusuka). T. 3:KBaHTOBasS MexXaHwKa.-
2002.-803 c.

Jlannay, JleB launosuy, Jludmun, Eprernit Muxaitnosuy. Teopetnueckas
(u3uka=DeKTpoMHAMHKA CILIONIHBIX Cpex:Yae6Hoe mocobue s By30B: B 10 Tr./J1. [T,
Jlanpay, E. M. JIudmmum; Ilox pex. JI. IT. ITutaeBcKOro.-4-¢ M311., CTEPEOTHIL.-
M.:OU3SMATIIUT.-(Teoperudeckas ¢pusuka). T. 8:DIeKTPOIHHAMHIKA CILIOMIHBIX cpen.-
2003.-651 c.

Jlannay, Jles NaBunoBuy, Jludimun, Eprennit Muxaitnosu. TeopeTtraeckas
usuxa=CratucTudeckas pusuka:YdaeGHoe mocobue 1t By3os: B 10 Tr./J1. IT. Jlannay, E. M.
JIndrmw; Tox pex. JI. IT. ITutaesckoro.-5-e 3., crepeorur.-M.: OU3MATIIUT.-
(Teoperudeckas dpusmka). T. 5, U. 1:Cratuctaaeckas dusuka.-2001.-613

Jlannay, Jle JlaBumosmd. Teoperuueckas ¢pusuxa [Texcr]=Ousmaeckas KHHETHKa:ydeOHoe
nocobue mist By3os : B 10 1./J1. I. JIannay, E. M. Jludmrum ; mox pex. JI. I1. IlutaeBckoro.-
Usn. 2-e, uenp.-M.:OUIMATIIUT.~(Teopetnueckas duzuxa). T. 10:Ousmaeckas KuHSTHKA /
E. M. JIn¢mmum, JI. IT. ITataeseknii.-2007.-535 c.

Pywmep, ¥Opwuit Bopucosny, Prskus, Mouceii Conomorosra(Illonomosuy). TepmomuHAMHEKa,
cTaTHCTHYeCKas QHU3vKa M KUHETHKA: Yye6Hoe nocobue/I0.B.Pymep, M.II1.Prskun.-2-¢

U311, 1cup. u goi.-Hosocubupek:HoBocubupcekuit yrusepcuter,2000.-608c.

l"anT™maxep, @emmxe PyBumoswud. JIEKIHH TI0 aHATHTHYECKO Mexanuke:[ YaebHoe mocobue
ast By3oB|/®. P. 'antmaxep; Ilox pen. E. C. IIaTaumKoro.-3-¢ u3m., cTep.-
M.:OU3MATIINT,2002.-262 c.

Hybposun, b. A. CoBpeMeHHast reOMETpHs: METOBI ¥ IPHIIOKeH:s / B. A. Hy6posus, C. I1.
Hosukos, A. T. ®omenko. — 5-¢ u3z., ucnp. — M. : Dauropuan YPCC, 2001- T. 1;
["eomeTpus moBepxHOCTEH, rpynm MpeobpasoBanuit u moneit. — 2001. — 336 c.

Pyb6akos, Banepuit AnatonseBuy. Kiaccudeckue kanmuGpoBodnsie mois. Bo3oHHbe TEOPUHA
[Texcr]/B. A. Py6axos.-H3x. 2-e, ucnip. u nom.-M.:KomKaura,2005.-294 c.

Py6akos, Banepuit Anatonsesuy. Kiaccueckue Kamu6poBOYHEIE MOJIS. Teopuwu ¢
epmuonamu. HexOMMyHUKaTHBHBIE TEOPHE [Texct]/B. A. Pyb6axosa.-Uzn. 2-€, ucrp. u 101~
M.:KomKnura,2005.-236 c.

AncensM, Arzipeit MBanoBud. OCHOBHI CTATHCTHYECKOM (GH3HKY ¥ TEpMOIUHAMEKI
[Texct]:yaebH0e mocobue mis By30B/A. . AmncensM.-CI16.:JTans,2007.-426 c.

- AHcensM, A. U. BeeieHre B TEOPHIO HOTYIIPOBOIHAKOB y4ebHoe nocobue / A. V. AHcemsM.

— 3-e m31., crep. — CII6. : Jlanb, 2008. — 624 c.

bnoxunnes, [I. .. OcHOBEI KBaHTOBOM MEXAHUKH. / H. Y. brnoxunnes. — M.: Hayka, 1983. —
664 c.

Iaitepiic, KanToBas Teopust TBepmoro tena / Iaitepic..- M.: Wnocrpannas nureparypa, 1956.
~259 ¢.

ITseGep, C. BBeeHuE B peATHBUCTCKYIO KBaHTOBYIO Teopwro nori / C. Illsebep. — M.: 1JI,
1963. - 842 c.

Boromo6os, H.H. Beenenue B TCOPHIO KBaHTOBaHHBIX nojel / H.H. boromo6os, JI.B.
[IupxoB. — M.: Hayka, 1976. - 479 c.

CraBHOB, A.A.. BBelleHHE B TEOPHIO KATHOPOBOUHBIX moieit / A.A. Cnasros, JI.JI. ®annees. —
M.: Hayxka, 1988. — 267 c.

Xyanr, K. Cratuctadeckas mexanuka. / K. Xyanr. M.: Mup, 1966. — 520 c.

Hupax, ILA.M.. ITpuaimie: kBaHTOBOH Mexanukw. / IT.A.M. Hupak. — M.: Hayka, 1979. — 479
€.
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31.
32.
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34.

35.
36.
37.
38.
39,
40.
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42.
43.
44,
45.
46.
47.
48.

49.
30.

51.

52.
53.

54.
55.

56.

57.

58

I'onncreits, I'. Kimaccnueckas mexanuka / I'. Tompcreita. — M.: TUTTIL, 1975. — 416 c.
Ombxosckuit, N.1. Kypc Teoperuueckoit Mmexamuku s Gpusukos. / .M. OnpxoBckuit. — M.
Hayxka, 1978. - 574 c.

Korxus, I'.JI. Coopruk 3ama4 mo knaccudeckoit mexanuke. / I'.JI. Kotkun, B.I'. Cep6o. — M.:
Hayxa, 1969. — 238 c.

Snma, Y0.A. Dnexrpomunamuka. / FO.A. Smma. — M.: Hayka, 1978.

Bareirun, B.B. Cooprux 3ana4 no snexrpoaunamuxe. / B.B. Barsrus, .H. TonTsmrum. — M.:
Hayxa, 1970. — 502 c.

Baiin6epr, C. I'paButamus u xocmonorus. / C. Baitu6epr. — M.: Mup, 1975.

Musuep, 9. I'pasutanms, 1. 1-3. / 4. Muskep, K. Topu, [lx. Yunep. — M.: Mup, 1977. — 474
c.

Xoogr, I'. Beenenue B 001TyI0 TEOPHUIO OTHOCHTENBHOCTH. / I'. X0oodT. - Mocksa-IkeBck:
R&C Dynamics, 2002. — 95 c.

Xpumosuy, U.B. Obmas teopust otHOCHTenbHOCTH. / VI.B. Xpumioswd. - Mocksa-MxeBck:
R&C Dynamics, 2001. - 117 c.

COOopHHK 33124 IO TEOPHH OTHOCHUTEIBLHOCTH U TpaBHTAIHH. / A. Jlaiitman [m mp.] - M.: Mup,
1979.

3eneBuHcKul, B.I'. COOpHHK 32714 10 TEOPHH OTHOCHTENLHOCTH U rpaBuTamuy / B.L.
3enesunckuil - HoBocubupek: CHOUPCKOE YHUBEPCHTETCKOE H3aTeNbCTBO, 2002,

Hasinos, A.C. Ksantosas mexaruxa. / A.C. Jlasbimnos. — M.: Hayxka, 1973. — 703 c.

Boywm, A. KsanToBast MexaHHKa: OCHOBEI 1 IIpHioxkenns / A. Boym. — M.: Mup, 1990. — 720 c.
Meccua, A. KBanrosas mexaruka. T.1 / A. Meccua. — M..: Hayxa, 1978. — 478 c.

Meccna, A. KBanToBas mexanuka, 1.2 / A. Meccua. — M. Hayxa, 1979. — 583 c.

Bapyr, A. Teopus npencrasienuii rpymmn u ee IpUIoKeHns. T.1 / A. bapyt, P. Poruka. — M.:
Mup, 1980. —455 c.

Bapyt, A. Teopus npencrapieHui TPy 1 ee OPHIOKEHHS. T.2. / A. bapyr, P. Poruka. — M.:
Mup, 1980. - 395 c.

Ianmumxuit, B.M. 3agaun mo kBanTOBOM Mexanuke / B.M. Iamunxuit, 5.M. Kapraxos, B.I.
Koran. — M.: Hayka, 1981. — 647 c.

Wnukcon, K. KBanToBas teopust mons, .1 / K. Urukcow, JK-B. 3r06ep. — M.: Mup, 1984. — 448
C.

Nuukcon, K. KBanToBast eopus mons, 1.2. / K. Urukcon, XK-B. 3r0bep. — M.: Mup, 1984. —
400 c.

Ieckun, M. Beenenue B kBaHTOBYIO Teoputo mona. PX]T / M. Ileckus, M. lIpenep. - Mockaa-
WxeBck: R&C Dynamics, 2001. — 784 c.

Paiinep, JI. Keanrosas teopust moss / JL. Paiinep. — M.: Mup, 1987. — 512 c.
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6.4. Mamepuanvro-mexnuyeckoe obecneuerue OUCYUNTUHDL .
CrenuansHOro MaTepHalbHO-TEXHHIECKOTO OCHAIIECHHS He TpeOyeTcs.

4.4. KpaTepun olleHKH 0TBETA aCHHPAHTA HA FOCYIaPCTBEHHOM 3K3aMeHe
Kputepru onieHKH 0TBETa BBIITYCKHIKA!
1. OnenKa «0TJHIHO» BBICTABIIICTCS 32 OTBET, B KOTOPOM BBIILYCKHHK:

—  0OCTOATENBFHO U IIOJIHO H3JIOXKHUIT CYTh BOIIPOCOB OHIIETA;

— Jan mpaBWibHBEIE (OPMYITMPOBKH H TOYHBIE ONpEACNICHHS KATErOpui, MOHATHHA U
TEPMUHOB;

— TNPOJAEMOHCTPHPOBAT IIOJHOE MOHMMaHHe MaTepHrala, Ha JOCTATOYHOM T€OPETHYECKOM
ypoBHE 000CHOBaNI COOCTBEHHOE BHICHHE PELICHHS IPOOIEM, IIPUBET HEOOXOMHIMBIE
IIPUMEDBEI;

— IPONEMOHCTPHPOBAT 3HAHUC HANPABICHUN HAYYHBIX UCCJICIOBAHMM B JaHHOM 00IacTH
U YMEHHE aHaJIM3UPOBATh HAYYHYIO JINTEPATYPY;

—  TIPOJEMOHCTPHPOBAI cBobozHOE BIIaJICHUE Hay4YHOH TEPMHMHOJIOTHEH,
MIOCJICTOBATEILHOCTE B U3JI0’KEHUH MBICITH.

2. OueHKa «X0pomI0» BEICTABIIAETCS 33 OTBET, yAOBJIETBOPSIOIIUI TeM e TPeGOBAHMM, UTO
AJLL OLCHKH «OTJIMYHO», HO MAOIYIIEHBI OTHACIbHBIE OIMMOKH, KOTOPHIE caM e oOydaromuiics
HCIPABIIAET IOCTIE TOTMOIHUTEIBHBIX, YTOYHSIOMMX BOPOCcoB wieHoB I'OK.

3. OncHKa «yHOBJIETBOPHTENHHO» BHICTABISLETCS 32 OTBET, B KOTOPOM BBIIYCKHHK
ACMOHCTPHPOBAN 3HAHME M IIOHUMAHHWE OCHOBHOIO IIPOrPaMMHOIO MaTephaia, HO JOIYCTHII
HETOYHOCTH B )OPMYIMPOBKaX IIPY ONpPEIeIeHHH KaTerOpHii, IOHATHI M TEPMHUHOB.

4. OueHKa «HEYIOBJETBOPHTEJILHO» BHICTABISIETCS 32 OTBET, B KOTOPOM BBIITYy CKHUK
IIPOJEMOHCTPUPOBAIL:

—  HE3HaHHE TEOPETUYECKHUX OCHOB IIPOTPAMMHOI0 MaTepHAa;
— HEBIAJCHHC HAYYHOH TEPMUHOJIOTHEH;

— HECOOTBECTCTBHE U3JIaracMoro MaTCpualia IpeaiiaracMbIM BOIIpOCcaM;
- OTKa3 OT OTBETA.

S. METOAUYECKHE PEKOMEHJAIIUA ACITHPAHTAM 110 BHIITIOJTHEHHUIO
BBIITYCKHOU KBAJIM®OUKAITMOHHOI PABOTE

5.1. TpeGoBanust K CTPYKType BbIMYCKHOM KBATH(PHKAMOHHOM padoThI
BKP nomxna cocTOATs M3 CIPYKTYyDHBIX 3JE€MEHTOB, KOTODBIE PacCIIOJIOKEHBI B CIIEOYIOIIEM
IOPSIIKE:
—  THUTYJIbHBIN JIUCT;
—  COIEpXXaHWe C YKa3aHUEM CTPAHHUII;
—  BBEJICHHUE;
— OCHOBHAas YaCTh;
—  BBEIBOZHI I10 IJIaBaM;
—  3aKIIOYEHUE;



—  CIIHCOK JIUTEPATypHL;
—  IPHJIOXCHHUS.

5.2. IIpomexypa 3amMTEI BBITYCKHOM KBATH(PpHKANMOHHOH paboThI
IIpencenarens rocymapcTBeHHON sk3ameHarmoHHONW kommccmu (I'DK) obecmeunBaer
BBIIONHEHHE TPeOOBAHMH K IPOIEIyPe 3alTUTH BBITYCKHBIX KBATH(UKAIMOHHEIX Pab0T aCIHPAHTOB:
1. CobmroneHue ycTaHOBICHHBIX CPOKOB 3aIUATHL
2. CoOmonenre CIEAYIOMEro IOPSAAKA 3aCeNaHMs TOCYJapPCTBEHHON SK3aMEHAIMOHHOMN
KOMHCCHH TI0 3all[UTE BHITYCKHBIX KBAIX(PHUKANNOHHBIX paboT:

-npencefarenrs  I'OK oOBSABIAET  CHECOK — aCIOHPaHTOB, 3allMINAOIIEX — BBITYCKHBIE
KBalTH(QUKalMOHHEE PAaGOTEI HA 3aCEJaHHM, B MOPAAKE OYEPENHOCTH IIPHINALIACT Ha 3aIIUTy
BBIITyCKHUKOB, KQXIBIA pa3 0OBABIAS HX (aMMIIMIO, HMS H OTYECTBO, TEMY paboTHl, (haMIIIHIO, HMS,
OTYECTBO H JOJDKHOCTB HAYYHOT'O PYKOBOIUTENL,

- BBITYCKHUK H3JIaracT COAEepKaHKe paboThL, IS BEICTYILICHHS €My IIPEAOCTABIIAETCS BPEMS IO
20 muHYT (Bce HEOOXOMUMEBIE WUTIOCTPAIMH K 3aIHTE JOJDKHBI OBITh BHIIOTHEHEI 3apaHee 4€TKO U B
pasMepax, yAOOHBIX IS JEMOHCTIPAl¥l B ayJWTOpHH; IpadHKH, TaOIHIbL, CXeMBI HA IIAaKaTax
TIOJDKHBI OBITh aKKYPaTHBIME ¥ HMETh 3arOJIOBKH),

- wieHsl ['OK 3a1al0T BOIIPOCH! acIiupanTy 110 TeMe paboTHL,

-~ PYKOBOZHTENb PabOThl YMTAET OT3BIB O paboTe, B Ciydae OTCYTCTBHS DPYKOBONWUTENS Ha
3aCeaHuu OT3hIB 0 paboTe YuTaeT onuH u3 wienos [ DK,

- PCLCH3CHT BBIMYCKHOH KBaTH()UKANMOHHOH PaGOTHI UMTAET pEleH3MIO Ha paboTy, B CiIydae
OTCYTCTBH PELCH3CHTA Ha 3aCeIaHNH PEIEH3HIO YUTAaeT OfuH U3 wieHoB [ DK,

- BBIIYCKHUK OTBEYACT HA BOIPOCHI M 3aMEYAHUS PELCH3EHTA,

B 3aKJII0YeHHE NPOUENYPHl IO 3ammTe paborhl mpeicenatens DK BbLICHSET y wWieHOB
KOMHCCHE (M PELIEH3EHTa), yIOBIETBOPEHEI JI OHM OTBETOM BBIITYCKHHKA, U IIPOCHUT UX BBICTYTIUTH I10
CYWIECTBY BBITYCKHOH KBATHGHUKAMOHHON paboTEL.

Pemrerne o6 omeHke BEITyCKHOM KBalM(HKAIMOHHON paGOTHL IPHHAMAETCI Ha 3aKPHITOM
3aCClaHuH FOCYIApCTBEHHOH SK3aMEHALMOHHON KOMHCCHE. Pelnenre o prucBoeHny KBaTHbHKALHY 1
BBIJ@IC NMIUIOMA  BBIYCKHUKY IPUHAMACTCS HA 3aKpBITOM 3aCeJaHdH TIOCYJapPCTBEHHON
9K3aMCHANMOHHOH KOMICCHH I10 3aBEPIICHHH 3allUTHI BCEX BBITYCKHBIX KBATH(UKAMOHHBIX pabor.

Ipu oneHnBanuy BEITYCKHOM KBATH(DUKATHOHHON paGOTHI IPHHAMAETCS BO BHUMAHHE YPOBEHb
TCOPETHYECKOH M NPAaKTHYECKOH MOATOTOBKH BHIIYCKHHKA, KAYECTBO BBHIIOIHEHHS, oopmeHus
BBIITYCKHOW KBaIM()UKAIMOHHOM pabOTHL B X0 €€ 3aIlUTEL.

Ho oxoHuannu obopmiIeHHs KBATH(QHKAIMOHHOIO IPOTOKONA B ayIUTOPHIO IIPUTJIAINAIOTCS
ACIMPAHTEI, 3AIUINABIINE BBITYCKHYIO KBAIA(DUKAMOHHYIO PabOTy, U BCE MPHCYTCTBYIOINWE HA
3aCelaHNN KOMHCCHH.

Ipencenarens I'OK 06BABISET ONEHKH IO 3amInTe BBIIYCKHBIX KBaIH(QHUKAHOHHEIX paboT 1
PEIICHAE  rOCYIapCTBEHHOM  9K3aMCHALMOHHOW KOMHCCHE O [PHCBOGHHH  BBIIYCKHHKAM
kBannukamuy «Mccnenosarens. IIpenonasarens-recie 0BaTeNn .

5.3. KpuTepuu oneHKH BbINy CKHOM KBaIHpHKANHOHHO padoThI

OreHKa «OTJIHIHO» BBICTABIIETCS 33 BEITYCKHYIO KBaJIpUKAOHHYIO paboTy, B KOTOPOH:

1. PaspaboTaH 4eTKuii, TOTHYHBIH [UIAH H3JI0KEHHS.

2. Bo BBelIeHUH BCECTOPOHHE 060CHOBAHA AKTYAILHOCTE H30paHHOM TEMEL

3. B Teopernmueckoif wactTm paGOTHI IaH aHATH3 IMIAPOKOr0 Kpyra HAaydHOH W HayIHO—
METONMYECKOH JIMTEPAaTyphl 10 TEME, BBIIBIEHBI METONONOIHUYECKHE, ICHXOTOTHYECKHE OCHOBLL
M3yqaeMOH MpPOONEMEI, OCBEIIEHBI BONPOCH! MCTOPHM €€ H3yUeHHs B Hayke. IIOHOTA M 9eTKOCTS
OCHOBHBIX TEOPETHIECKUX MOHATUH, HCIOIB3yEMBIX B paboTe.

4. Teopermyeckmii  aHaTM3  JUTEPATYPHl  OTIHYAETC [IIyOMHOHM,  KPUTHYHOCTBIO,
CaMOCTOATEIILHOCTBIO, YMCHUEM OLEHHTE PasHbIe MOAXOIBI M TOYKH 3PEHHS, IIOKa3aTh COGCTBEHHYIO
TIO3UIHIO IO OTHOIICHHUIO K H3y9aeMOMY BOIIPOCY.

5. O0o06mIeH OIEIT IO H30PaHHOM TeMe, BEISBICHBL €T0 CHIBHEIE H CIa0be CTOPOHBEL

6. Ha ocHOBe Teopermueckoro amanmsa chopMyTHPOBaHBI TMIOTE3a M KOHKPETHBHIC 3a1auH
HCCIeNoBaHusA. MeTONBl HCCIeoBaHus aneKBaTHBI IIOCTABIEHHBIM 3amadaM. llokasaHa xXopormast



OCBEIOMJICHHOCTh CTYI€HTa B COBPEMEHHBIX MCCIIEI0BATEIECKIX METOUKAX, UCIIOIB3YETCS KOMILIEKC
METOJIOB.

7. llonpo6HO U TIATENBHO OCBEIIEHA SKCIEPUMEHTAIbHAS, ONLITHAS padoTa. JlaH KauecTBEHHBIH
U KOJIMYECTBEHHBIA aHAIN3 MTOJYyIEHHBIX MAaTEPUAIOB. Y CTAHOBIICHEI IIPUYMHHO — CIEICTBEHHBIE CBSI3H
MEXIy IOIyYCHHBIMH JaHHBIMH, BBLIBJICHBI IPAYMHBI HEJOCTATKOB, PACKPHITHl THIWYHEIE TPYAHOCTH
JeTeH, OTYCTIIMBO IOKa3aH PeOEHOK B CHCTEME IIeJaroriMyeckoro BO3AeHCTBHS, POCT JOCTIKEHHUIT feTeit
B Pe3yNbTaTe MIPOBEACHHON PabOTEL

8. H3n0xeHWe ONBITHOR paGOTBHI MILTIOCTPUPYETCS rpadUKaMy, CXeMaMHM, BBLICPKKAMH W3
IIPOTOKOJIOB U TIP.

9. B szakmodyenun copMyTHPOBaHEI Pa3BEPHYTHIE, CAMOCTOSTENHHBIE BBIBOXEI IO paboTe,
PaCKpPBIBAETCS TO HOBOE, YTO BHOCHUT aCIIUPAHT B TEOPHIO U IIPAKTHKY U3y9IaeMOi IIpo6IeMBIL.

10. Pa6ora 6esykopusHeHHO odopmieHa (opborpadms, CTHIb H3IOKEHHS aKKypaTHOCTh H
CTaHIapTHl 0QOPMIICHHS.)

11. Bee aTamns! paboTh! BEIIOIHEHE! B CPOK.

12. Tlo matepranam paboTHI CIENaHEI COOOIIEHNS Ha KOH(DEPEHIMSIX Pa3HOTO YPOBHSL.

OreHKa «X0pOII0» BEICTABIIIETCS 3a BBILYCKHYIO KBATHbUKAIMORHYIO paboTy, B KOTOpOii:

1. Pazpabotan yeTKuil I1aH M3JI0KESHHUSL.

2. Bo «BBeIeHHH» PaCKPhITA aKTyalbHOCTh H30PAHHOM TEMEL

3. B reopernveckolt HacTH IpPEACTAaBICH KPYT OCHOBHOM IIMTEPATYpHl IO TEME, BBISBIICHEI
TEOPCTUIECKAE OCHOBEI HPOONEMBI, BEIIENEHBI OCHOBHBIE TCOPETHYECKHE MOHATHSA, HCIOTb3yeMEle B
pabore.

4. B TeopermueckoM aHamM3e HAyYHOH M HAyIHO—METOIMYECKOH JUTEPATypel acCIUpPaHT B
OTZACIIPHBIX CITy4asX HE MOXET JaTh KPUTHYECKON OLEHKH B3TJIIIOB HCCIENOBATENCH, HETOCTATOYHO
apryMEHTHPYET OTIENbHBIE IOI0KEHHU.

5. O606MIEH ONBIT, BEIIBIEHEI €I0 CHIIBHBIE | CTA0BIE CTOPOHEL.

6. CchopMyTHpoBaHBI THIIOTE3a M 3a4a4dl HCCIENOBAHHS, METOXBI HCCIEIOBAHHS AICKBATHEL
IIOCTABJICHHBIM 3aJJadyaM.

7. IlpencraBieHo MOAPOGHOE OIHCAHHE ONBITHO - JKCIEPHMEHTAILHON paboter. Xopomo nax
KOJIMIECTBCHHBIN aHAIN3 NaHHEIX, PE3yJIbTATHl OTPAXEHBI B TAOIHIIAX.

8. B saxirouenuu cdopMyIMpoBaHb! 06IIHe BEIBOIEL, OTPAXEHO TO, HOBOE, YTO BHOCHT paborta B
IIPAKTHUKY.

9. Pabora TmarenasHo odopMIiIeHa.

10. Bee aTans! paGoThl BEIIOIHEHE B CPOK.

OneHKoif «yXOBJIETBOPHTEIBHO» OLCHHBAETCS BBIIYCKHAs KBalIM(HKAIlMOHHAas paboTa, B
KOTOPO:

1. PazpaboTan 0OII¥Hil IIIaH H3T0XKEHHUS.

2. bubnuorpadus orpaayeHa.

3. AKTyalbHOCTH TeMBI PACKPHITA MPABHIBHO, HO TCOPETUYCCKHM aHAIU3 JaH OIHCATENLHO,
ACIHUPAHT HE CyMEN OTPa3sHTh COOCTBEHHOH MO3MIMH IO OTHONIEHHIO K MaTepHasam COBPEMEHHBIX
MCCIIENOBAHUH, PSIT CYXIECHHH OTINYACTCS MOBEPXHOCTHOCTEIO, CIaboi apryMeHTanuem.

4. IlepenoBoii OMBIT paGOTEI MPENCTAaBIEH OIHCATENHHO, ACIUPAHT HCIBITBIBACT TPYIHOCTH B
aHaJM3€ NPaKTHKK C TO3UIUH TEOPHH.

5. 3ajia9K OMBITHO — SKCIIEPUMEHTANLHOM PaGOTEI chopMyTHPOBaHEI KOHKPETHO.

Merozbl HcceIoBaHMs COOTBETCTBYIOT IOCTABICHHBIM 33a9aM. AHATH3 OMBITHON paboTsI JaH
OIIMCaTeIbHO, MHOIO INPUMEPOB, BBIIMCOK H3 IIPOTOKOJIOB, HO 1aTh NIOCJIENIOBATENLHYIO OICHKY
IIPOJIENAHHOM PabOThI C MO3UIIUY TEOPHH ACTIHPAHT 3aTPYIHSIETCS.

6. B saxmoyenny chpopMymHpOBAHET OBIIHE BEBOIEI, OTHETbHEIC PEKOMEHIalHH.

7. Odopmienue paGoThl COOTBETCTBYET TPEGOBAHUSM.

8. Pabota mpencrasiena B cpox.

Orerka «Hey10BI€TBOPHTEIBHOY BEICTABIAETCS B ClIydasx, Koraa BKP:



1. He moCHT HCCIENOBATENLCKOTO XapakTepa, HE COJCPXKUT aHaIM3a IMPAKTHYECKOro OIbITa II0
uccIeqyeMoli mpobiaeMe, XapaKTepH3yeTCs HEeMOCICAOBATENbHbIM U3JIOKEHAEM MarepHuala, He
JMeeT BBIBOJOB JIMOO OHM HOCST JSKJIApaTUBHLIA XapaKTep.

2. B or3miBax pykoBoxuTesss BKP u penieH3eHTa UMEIOTCA KPUTHICCKIE 3aMeIaH s .

. IIpu 3ammTe pabOTHI aCIUpPaHT 3aTPyNHAETCS OTBEYATh Ha IIOCTABJICHHBIC BOIPOCHI IO TEME, HE

3HaeT TEOPHUi BOIIPOCa, IPU OTBETE JOIYCKAeT CYIECTBEHHEIE OIINOKH, WJUTFOCTPATUBHEIM MaTepHa
K 3aI0UTe HE IOATOTOBIIEH.

(V8]

ITporpaMma rocyIapCTBEHHOM HTOrOBOM aTTECTAI[MU COCTaBICHA B COOTBETCTBHH C ®I'OC BO 1no
Hanpasienuto moarotosku: 03.06.01 Ousnka 1 aCTPOHOMHUS.

[IporpamMmy COCTaBHUIIH:
" y =
1.¢.-M.H., 3aB. Kaheapoil TEOPETHIECKOH QU3UKH /5 I Byx6unnep

[TporpaMma rocynapCTBEHHOM HTOTOBOM ATTeCTAMF TBEPIICHA Ha 3aCeTaHuy Kaheaps
TEOPETUUECKOH PU3HMKH @HSHKO—M&TGM&?{GCKOTO bakynapTeTa
«, 7

L

poToxoi Ne 47 ot « Doy o #7242 2014 T.
4

3aB. Kadeapoil TeOPETHUECKOH QHU3KKH, :
1-p pu3.-mat.HayK, Ipodeccop ///‘@: N.JI. ByxOunaep

IIporpamma rocyIapcTBEHHON MTOTOBOM aTTecTamuy 0f00peHa METOIUYECKOH KOMHUCCHEH, TPOTOKOJI
i 4.7 - S
Ne ,,a 0T « 70 weriiec/L-2014T.

[Tpencenaresrs METOANYECKOH KOMUCCHA
JIOIeHT Kadeapsl 00mmel Gu3uKy, I-p He.HaykK, Ipodeccop 4Vt 3.A. CkpHIKo
/

[IporpaMma rocyaapcTBEHHOM UTOrOBOR aTTeCTalMy  0f00peHa Hd 3ace/[aHuy Y YEHOr0 COBETa
(Gu3HKO-MaTeMaTUIeCKOro GaKyIbTeTa,

npotokon Ne & oT« 3 & errmry)u- 2014

CormnacosaHo:

I[TpopekTop 10 HayqHOU paboTe %% K.E. Ocerpun

ITpopeKTOop 0 HOPMATUBHOMY OOECIIEUEHHUIO //46//

o .

YCTAaBHOM JIESITENFHOCTH &2 O.A. llIBabaysp

HavanpHuk YIIpaBieHHs IOCIEBY30BCKOTO

00pa3oBaHus U JUCCEPTAMOHHBIX COBETOB / . H.MN. Memroxa
¥ 7
- z /

/
Jlexan QU3HKO-MATEMaTHYECKOro QaKyIbTeTa A.H. Makapenko



IIpunoxenue 1
Kaprsl komneTennuii
KAPTA KOMIIETEHIIMHA YK-1

KOMIIETEHIIUS: crocobrocms x kpumuyeckomy aHAMU3Y U OYEHKEe COBPEMEHHLIX HAYYHBIX
00CmudICeHUll, 2eHePUPOBAHUIO HOBbIX UOel NPU PeULeHUU UCCIeO08AMENLCKUX U NPAKMUYECKUX 3a0aY,
6 MOM HUCIle 8 MEHCOUCYUNTUHAPHBIX 001ACAX,
OBIIAA XAPAKTEPUCTUKA KOMIIETEHIIMN

- YHUBEPCANbHA[ KOMNEeMeHYUs 8bINYCKHUKA 00pA308AMENbHOU NPOSPAMMbL NO HANPAGNEHUIO
noozomoexu evicuiezo odpasosarusn «03.06.01 Ousuka u acTpoHOMHEY, Yposenv BO acnupanmypa,
6U0 NPogeccUoHANbHOU OessmeNbHOCMYU HAYYHO-UCC/1e008aMelbCKAA.

KAPTA KOMIIETEHIINU YK-5
KOMIIETEHIUA: cnocobrocmy TTaHEPOBATh U peInaTth 3a1aui COOCTBEHHOrO MPoheCcCHOHATBHOTO
U JIAYHOCTHOTO Pa3BUTHUS,
OBIIAA XAPAKTEPUCTHUKA KOMIIETEHILIA
- VHUBEpCANbHAsL KOMNEMEHYUs 6bINYCKHUKA 06pA308ameNbHOU NPoSpammbl N0 HANPAGLEHUIO
noozomoexu evicuiezo obpasosanus «03.06.01 dusmka u acTtpoHoMus», yposenv BO acnupanmypa,
8UO NPOhecCcUOHANLHOU OesimeNbHOCMU HAYYHO-UCCe008AMeNbCKAA.

KAPTA KOMITETEHIINMA OIIK-1

KOMIIETEHIIVS:  cnocobrocmes caMOCTOSTENBPHO OCYIIECTBIATH HAYYHO-HCCIEN0BATENLCKYIO
AEATENBHOCTh B COOTBETCTBYIOLIEH IPO(ECCHOHANBHON OOIACTH C HCIOJIB30BAHHEM COBPEMEHHBIX
METOJIOB HCCIIEN0BAHUS U HHPOPMAITHOHHO-KOMMYHUKAIIMOHHLIX TEXHOJIOTHH,
OBIA S XAPAKTEPUCTUKA KOMIIETEHLIMA

- obwenpogeccuonanvras KomnemeHnyus GbINYCKHUKA 06pA306aMENbHOL NpOZpaMMbL 1O
HaNpagenulo noo2omosxu evicuiezo obpasosanus «03.06.01 DdusuKa ¥ acTPOHOMHS», yposeHs BO
acnupanmypa, 6U0  NpoGeccUOHANbHOU — OesMENbHOCMY — HAYYHO-UCCE008AMeNbCKAA,
npenoodagamensvcKa.

KAPTA KOMIIETEHITNHA IIK-1
KOMITETEHIIUS: cnocobrocmy cBOGOMHOrO BiajeHWs 3HAHASME (DYHIAMEHTATBHBIX paznenoB
TEOPETUYECKOH QH3UKH, HeOOXOIUMBIMH VI pENIEHHS HayYHO-HCCIICTOBATEIBCKUX 32134,
OBIIAA XAPAKTEPUCTHUKA KOMIIETEHIIMA
- NpOQeCCUOHaNbHAA  KOMNemeHYUs  6biNYCKHUKA 00pa306amensHoli  npozpammsl 1o
Hanpaenenuio no02omoexu evicutezo obpazoeanus «03.06.01 dusuka u acTpoHOMHN», yposers BO
acnupanmypa, 6uo npPopeccUOHANbHOU OesMeNbHOCIYU HAYYHO-UCCNE008AMENbCKAA.

KAPTA KOMIIETEHIINHA IIK-2
KOMIIETEHIIVIA: cnocobrocms WCNONB30BaTh HOBEHIIHE METONBI M JOCTHIKEHHS TEOPETUIECKOU
bu3uKy B CBOEH HAyIHO-HUCCIIENOBATENBCKOM IEATEIFHOCTH,
OBIIAA XAPAKTEPUCTUKA KOMIIETEHIIUN
- mpogeccuonanvnas KomnemeHyus GbINYCKHUKA ~06DA306AMENbHON  NpoZpamMmul 1O
Hanpaenenuio no0zomoeKy evicuiezo obpasosanus «03.06.01 dusrka U acTpOHOMHUD», Yposens BO
ACnupanmypa, 6uo npogheccUoHanbHOU OesSMeNbHOCM HAYYHO-UCCIe008aAMeNbCKAA.

KAPTA KOMIIETEHIIUHA IIK-3

KOMIIETEHLUIS:  cnocobuocms caMOCTOSTETBHO —CTABHTH KOHKDETHBIE 3aJjayll  HAyYHBIX
HCCTIENIOBAHMH B O0IACTH TEOPETHYECKOH (GH3MKA M PEeIlaTh MX ¢ MOMOIIBIO COBPEMEHHEIX METOIOB
TEOPETHYECKOH PH3UKH M COBPEMEHHBIX HHGOPMAITMOHHBIX TEXHOIOTHIA,
OBINAS XAPAKTEPYCTUKA KOMIIETEHITUU

- NPOQECCUOHANbHASL KOMNEMEHYUs.  BbINYCKHUKA — 06pa306amensHoil npozpamMmsl  no
HANPAGIenuIo no02omosKy evicutezo obpasosanus «03.06.01 dushka u acTpOHOMHUSY, Yposens BO
acnupanmypa, 6u0 NPopecCcUOHANLHOT OeAMeNbHOCIIU HAYYHO-UCCIE008AMENbCKAA.



KAPTA KOMIIETEHIIUMU IIK-7
KOMIIETEHIIUA: cnocobrnocmy scno  usnazams _u__nepedasamv  Opy2um  CE0U  3HAHUA
dynoamenmanvhvix pazdenos meopemuyeckoil QuUsuUKiL,
OBIIAA XAPAKTEPUCTUKA KOMIIETEHIMUA
- NPOQeCCUOHaNbHA  KOMNEMEHYUsl GbIMYCKHUKA —00pa308amensHoil npozpamMmvl - 1o
Hanpasnenuio no0zomosku evicuie2o 0bpasosanus «03.06.01 ®ushka ¥ aCTPOHOMHUSY, ypoeernv BO
ACRUPAHMYPA, U0 NPOPECCUOHANTLHOL OeAMeNbHOCTIU HAYHUHO-UCCAE008AMENbCKAA.




IIpunoxernue 2

Kpurepun oneHnBaHus YpoBHS chOPMAPOBAHHOCTH KOMIIETEHIHIA

Kommere
HIUS DopMBI
I Ypos Kpurepun P
(rpymmsr OLIEHUBaHUs/ BHUI
HH
KOMIIETEeH TeSITeIbHOCTH
LIHH)
1 2 3 6
1 3HaeT COBpeMEHHBIE IPOOJIEMBI HAYKH, B TOM 9HCIIE, B
MEXIUCIUIIITHAPHBIX 001acTIX. Marepransr
HHIUBUIYaIBHON
YK-1 OO6nanaeT HaBBIKAME KPHTHYECKOTO aHAIH3a COBPEMEHHBIX HIAP (bpereHTLI
YK-5 |2 HAay4HBIX JOCTHXXCHUM, B TOM YHCIIE B MEKIUCIUILIMHAPHBIX ’ "
JUCCEPTAIMOHHON 1
OIIK-1 o0acTax. .
KBATU(UKAITHOHHOM
3 Croco6GHOCTE K TeHEPHPOBAHHIO HOBBIX HIEH IPH PEINCHAH paboT, 3a4eT
HCCIIEIOBATEIbCKUX U NPaKTHYECKUX 3a7ad.
3HaeT METOBI HAyYHOTO MCCIIEN0BAaHUS B 00IaCTH
1 TEOPETHIECKOH (PU3HUKH, B TOM YHCIIE C HCIIOJTh30BAHAEM Marepuansi
IIK-1 HH(OPMAHOHHBIX U KOMMYHUKAIMOHHBIX TEXHOIOTHI WHTHBHTYANBHO
I1IK-2 CrocoGHOCTE K Hay4HO-HCCIIE0BATENbCKOM IEITENEHOCTH B HUP, pparmenTs
I[IK-3 |2 00J11acTH TeOpeTHIECKOH GH3UKK B paMKax HaydHO- JHACCEPTAUOHHON 1
[IK-7 HCCIIE0BATENBCKOM TPYIIIBI KBTA(UKAITHOHHOR
3 CrocoGHOCTS SICHO M3IaraTh CBOM 3HAHHUS B 00JIACTH paboT, sx3aMeH
TEOPETHYECKOH DU3UKH




