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Hacrosmas nporpamma pa3paboTaHa ajisi MOCTYMAIOIIUMX B aCHUPAHTYpy Ha HaydHYIO
cneruanbHocTh 1.3.6. Onruka.

AOUTYpPHUEHTBI, )KEJIAr0IINe OCBOUTH OCHOBHYIO 00pa30BaTEIbHYIO IPOTPaMMYy ITOATOTOBKH
HAYYHBIX ¥ HAyYHO-TIEJJarOTMYEeCKUX KaJpoB B aCIHpAHType M0 HAay4yHOH crenuansHoctd 1.3.6.
OnTuka, IOJDKHBI O3HaKOMUThes ¢ IlpaBunmamu mpuema B bantuiickuii  geaepanbHbIi
yauBepcureT uMm. M. Kanta Ha o0ydyeHue mo oOpa3oBaTeIbHBIM MPOTPaMMaM BBICIIETO
o0pa3oBaHMsl — NOpOrpaMMaM IOATOTOBKM HAYYHBIX M HAyYHO-TIEJArOorM4ecKUX KaJapoB B
acIHpaHType.

K ocBoenuro mporpamMm acmupaHTypbl MO HayyHOW crnemnuanpHocTH 1.3.6. OmnTuka,
UMEIOIME BhbICIIEe OO0pa3oBaHME, TMOATBEPKIAEMOE MPUCBOCHUEM UM KBaIU(pUKAIUH
«CHEUUATNCTY», «IUINIOMUPOBAHHBIA CHEIUAIUCTY», «MarucTp», a TakKXe JIMIa, HUMEIIlue
0a3oBoe BhIcHIee OOpa3oBaHWE (OCBOGHHME TIPOTPaMMBI CPOKOM HE MeHee 6 JIeT) WiH
CIeMAIM3UPOBAHHOE BhICILIEE 00Opa30BaHUE, IIPU BHIIOIHEHUH OJHOIO U3 ABYX YCIOBHMA:

— o0Opa3oBaHHe pPENIEeBaHTHO TPYIIE HAy4YHBIX crnenuanbHocTed 1.3. dusmueckue
HaykH (B COOTBETCTBHH cO CIHCKOM PEIEBAHTHOCTH HAMPABJICHH MOATOTOBKH IO MIPOrpaMMaM
MarucTpaTypbl W CHEUUaJWTETa TpyNIaM  Hay4yHbIX  CHEUUalIbHOCTEH  (HAay4HbIM
CHELMAILHOCTSIM) IO IporpamMmaMm acnupaHTypsl B 2025 rony, yTBEpKAEHHBIM YUEHBIM
coseroM bOY um. U. Kanra);

— uMeeTcss CTax paboThl B OTPACIH/IOJKHOCTH, COOTBETCTBYIOIIEH TpymIe
Hay4HBIX crieruanbHocTel 1.3. dusndeckne HayKu, CPOKOM HE MEHeEe 3 JIeT.

[lenbro BCTYNMUTENBHOIO UCHIBITAHUS SIBJSIETCS OLEHKA 0a30BBIX 3HAHMI, MOCTYMAIOIINX B
aCIMPAaHTYpy C TOUKH 3PEHUS UX JOCTATOYHOCTH JUIsl MPOBEACHUS HAayYHO-HCCIIEN0BATENbCKON
JEATEIBHOCTH 110 Hay4HOH crniennanbHoctu 1.3.6. OnTHka.

BerynurenbHoe HCHBITAaHME 1O CHEUMAIbHOW AMCHMILIMHE HAy4YHOH CHEIHaIbHOCTH
1.3.6. OnTrKa IpoOBOAMTCA Ha PYCCKOM WJIM aHIJIMMCKOM fI3BbIKE 1O OuiieTaM B YCTHOM (opme.
DOK3aMEHAIlMOHHBI OWJIeT BKIIOYaeT 2 BOINpOca M3 MPEAJaraeMoro IepeyHs, a TakKxke
cobeceloBaHUE C WIEHAMHM SK3aMEHAI[MOHHOW KOMMCCHUHM, B XOJIe¢ KOTOPOro aOUTYpHUEHT
O00OCHOBBIBAaET BBIOOp HAyYHOW CIEHUATbHOCTH, BBIOOp MPEANOIAraeMoro Hay4JHOIO
PYKOBOIUTENS M3 YHCla MpenojaBaTesied U HaydHbIX PaOOTHHKOB YHHBEPCUTETA, MMEIOIINX
IIPaBO OCYUIECTBIISATh HAyYHOE PYKOBOACTBO ACHUPAHTAMU II0 COOTBETCTBYIOIIEH Hay4dyHOU
CMEUUANbHOCTH, U3Jaraer Npo(ecCHOHANbHbIE IUIaHBl W LENW TOATOTOBKM U 3alHTHI

KaHIUIaTCKOM TMCCEePTAIIMU IO BRIOPAHHOW HAYYHOW CTICTIMAIBHOCTH.
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Conep:xaHue NporpaMmbl

PA3JIE |
duznueckue OCHOBHI MEXaHUKH

OcHoBbI KMHeMaTHKH. KiHeMaTHKa MaTepuaibHOM TOYKU M a0COIIOTHO TBEPOTO Tea.
IIpeoOpa3oBaHue CKOPOCTH U YCKOPEHUS MPH NEPEXO0JE K IPYroi cucreMe orcyera.
OcHoBHOE ypaBHeHHE IMHAMMKH MaTepHaIbHON TOYKM. MHepuualbHBIE CHUCTEMBI
orcuera. IIpuHuun orHocuTensHOCTH ['anmuiies U OCHOBHBIE 3aKOHBI HBIOTOHOBCKOM
MexaHukd. Cunpl. OCHOBHOE ypaBHEHUE JMHAMUKU. HeuHeprualibHblE CHUCTEMBbI
orcyera. CHUIIbl HHEPLMH.

3aKoH coxpaHeHHs] MMIYJbca. VIMIylbc MaTepuaabHOW TOYKH; MMITYJIBC CHCTEMBI.
3akoH coxpaHeHus ummyibca. Llentp macc. Cucrema 1ieHTpa macc. JIBH)KeHHE Tena
IIEPEMEHHON MacCCHI.

3akoH coxpaHeHusi 3Hepruu. PaGora u MomHocTe cuibl. KoHcepBaTuBHBIE CHUIIBI U
IIOTEHLIMAJIbHAs dHeprus. MexaHuueckas >HEpPrusl 4acTULBI B KOHCEPBATHBHOM IIOJIE.
[loTeHunanpHas »HHEPrusi CUCTEMBI. 3aKOH COXPAHEHHUsS MEXAHWYECKOW DSHEpruu
CUCTEMBI. 3aKOHBI COXPAHEHMSI IPU CTOJIKHOBEHMSIX YaCTHULI.

3aKOH cOXpaHeHHsI MOMEHTA UMITYJIbca. MOMEHT UMITYyJIbCa YacTULIbl. MOMEHT CHJIBL.
3aKOH COXpaHEHHMsI MOMeHTa uMmynbca. COOCTBEHHBII MOMEHT MMIyjbca. JIMHaMuKa
TBEPAOro Tela.

Mexanuyeckue koJiedaHusi. ['apmonuueckue kosebanus. CroxeHHe KoJeOaHU.
3aryxatomue Konebanus. BeiHyX/1eHHbIE KOoJeOaHusl.

KunemaTnka crnenuanbHOW TEOPHHM OTHOCHTENbHOCTH. OCHOBHBIE TPYIHOCTH
HepensaTuBucTckoi ¢usuku. [loctynarel OiiHInTeItHA. DD PEKTH 3aMeATIEHUST BpEMEHU U
cokpauieHus 1iauHbl. [Ipeodpa3zoBanus JlopeHiia u cieAcTBUS U3 HUX.

PenstuBucrckas amHammka. PenstuBucrckuii umnynbsc. OCHOBHOE YpaBHEHME
pENATUBUCTCKON IUHAMMKHU. 3aKOH B3aMMOCBA3M Macchl M JHEpruu. CBs3b MEXKAY
UMITYJICOM U Heprueil yactuilpl. Cuctema peisiTUBUCTCKUX YaCTHII.

Yupyrue BoJIHBI. YpaBHEHHE BOJHBL. BosHOBBIE ypaBHeHHs. CKOPOCTh M 3HEprus

yrpyroi BoaHbl. CTosune BoiHbL. D¢ dekT JJomnnepa B akycTHKe.

Mougexkyasipaasi GU3MKa ¥ TEPMOAUHAMUKA

MoJiexkysipHO-KMHeTHYecKasd TeopHud. I[IpencraBieHuss MOJIEKYIAPHO-KUHETUYECKON

TEOpUU O CTPOCHMU BemiecTBa. Macca M pa3Mepbl MojieKysl. OCHOBHOE ypaBHEHHE
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MOJIEKYJAPHO-KMHETUYECKOM Teopun Ta3oB. MneanpHbld Ta3 BO BHENIHEM IIOJIE.
Pacnpenenenune Monekys no npoekuyu CKOPOCTH Ha KOOPJAUHATHYIO OCh; PACIIPEACICHUE
MOJIEKYJI I10 MOJYJIIO CKOPOCTH. 3aKOH pacupeneneHus Makcsemia — bospliMana.
IlepBoe Hauajio TepmoauHAMHKHU. Pabota, BHyTpeHHss dHeprus u Temiota. [lepoe
Hayajo TEPMOJMHAMUKU. TerI0eMKOCTh TEPMOJAMHAMUYECKON CUCTEMBIL. TeNI0eMKOCTh
naeanbHoro rasa. llomuTpornmueckue mnpoueccsl. Teopema O paBHOPACIPENCICHUN
SHEPTHUU 1O CTETICHSIM CBOOOIBI MOJICKYII.

Bropoe nHauyajo TtepmoamHamMuku. Bropoe Hauwano tepmoamHamuku. Kosaddumment
none3noro aevicteus (KIIJ[) temuoBoit mammubpl. XonomunbHbiii kodddurnment. KII]
uukna Kapuo. Teopemsl Kapno u ux cieacrsusi. HepasenctBo Kitayzuyca. DHTpomnus.
3aKOH BO3pacTaHMsI SHTPOIIUU.

OcHOBHOe YypaBHeHHMEe TepPMOAUHAMMKH. MeTol TEepMOAMHAMUYECKUX (DYHKIIHI.
TepMoanHaMu4eCKre NOTEHUMAIBI U UX CBOMCTBA. TpeThe Hayano TepMOJIMHAMUKHY.
Heunpeanbuble ra3el. Mogens rasa Ban-aep-Baanbsca. BHyTpeHHs 3HEPTUs U SHTPOIINS
raza Ban-gep-Baanbca. M3orepmbl raza Ban-nmep-Baanbca u  peampHOro rasa.
Kputnueckoe cocrostaue BemiectBa. MetactaOmibHble cocTosiHUA. [Iporece Jxoyms —
TomcoHa.

®azoBble mnepexoabl. Da3oBbie Mepexoibl. YCIoBUsA paBHOBecus (a3. YpaBHEHuUe
Kunaneiipona — Knay3uyca. J{luarpamma coctostHuil. )Kujikoe cocTosiHHE: TOBEPXHOCTHOE
HATSDKEHUE; JaBJIICHUE I0JI W30THYTOM MOBEPXHOCTHIO; SIBICHHUS HA TPAHULE MEKIY
cpeaamu; KammUIsApHbIe ABieHUA. Kpucraminyeckoe COCTOSHUE: CTPOEHUE, CAMMETPUS U
¢busznueckue  Tunmel  kpuctamoB  [lmasma:  gebGaeBckuii  pagmyc; — yCIOBHE
KBa3WHEHTPaIbHOCTH; TNIA3MEHHBIE KOJEOaHUs; TeEMIIEpaTypa U MPOBOJUMOCTD ILIa3MBbl;
IJ1a3Ma B MarHUTHOM IIOJIE.

Kuneruueckue siBjieHusi. YpaBHeHUs 1udPy3uu, TETUIONPOBOJIHOCTH U BHYTPEHHETO
TpeHus. DQPGEeKTUBHBIN auaMeTp Moyiekyibl. CpenHsss [UIMHA W CpeaHEee BpeMs
cBoOoHOTO TIpoOera Mmonekyn. KoadduimeHTs! nepeHoca uaeanbHbIX Ta30B.
Pacnpenenenne ®@epmu — Jlupaka. KBantossle cratuctuku. Pacnpenenenne @epmu —
Jupaka 1 3JIEKTPOHOB B MeTaJIe. 30HHASA T€OPHUs. DIEKTPOINPOBOJHOCTh METALIOB U
MOJYTIPOBOIHUKOB.

Pacnpenesenune bo3ze — DJitnmreitna. Pacnpegenenne boze — DitHmreitna nms
(doTtonHoro raza. 3akon Credana — bonbrmana. 3akon cmenienusi Buna. TenimoeMkocTh
TBEPJOTO Teia. TermmoeMKOCTh TBEPABIX Tei: Mojenu DuHmTeiiHa U JleGas. DOHOHEL.

KonebarenbHas sHEprus pemerku. TermioeMKocTs KpUCTaIIOB.
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DIeKTPOMarHeTu3smM
DJIeKTPOCTATHYECKOE T0JIe B BaKyyMe. DlleKTpuueckoe noiie. 3akoH Kynona. Teopema
laycca u ee nmpumenenus. L{lupkynsiius BeKTopa HAIPsHDKEHHOCTH 3JIEKTPOCTATUUECKOTO
OJIS. [Torenmman. CBsi3b  MeXIy  HAmpsHKEHHOCTbIO U TOTEHIHAIOM
3JEKTPOCTATUYECKOTO IMOJISL. DJIEKTPUYECKHM aunoiib. HampspkeHHOCTh M MOTeHLuan
3IEKTPUYECKOTO NOJIA AUIOIIS. [[UI10Ib BO BHEIIHEM 3JIEKTPUYECKOM I10JIE.
IIpoBOAHUK B 3JIEKTPOCTATHYECKOM MOJIe. DJIEKTPUUYECKOE MOJIe BHYTPU U CHAPYKHU
npoBoaHuKa. Cuiibl, JEMCTBYIOLIME HAa IIOBEPXHOCTh NPOBOJHUKA. CBOMCTBA 3aMKHYTOMN
npoBoasmerd o6omouku. OOmas 3amada JJIEKTPOCTATUKU. MeTon u300paKeHUH.
OnektpoeMKocTh. KoH1eHCaTOpBI.
JJleKTpUYecKOe TMoJie B audjeKkTpuke. [lomspuszamus audnextpuka. Bekrtop
MOJISIPU30BAHHOCTH M €T0 CBOMCTBA. BEKTOp 3JIEKTPUYECKOIO CMEIIECHHUs. Y CIOBHS UL
BEKTOPOB HAIPSHKEHHOCTH M AJIEKTPUYECKOTO CMEIIEHWST Ha TpaHULE pasjena
IUaJeKTpruueckux cpel. [lone B 0oAHOPOIHOM JUANIEKTPUKE.
JHeprus 3JeKTPUUYECKOr0 MOJIsl. DIEKTPUUECKasi SHEPrusl CUCTEMBI 3apsA0B. DHEprus
3apsOKCHHBIX MPOBOJHUKA W KOHACHCATOpA. DHEPrus SJIEKTPUUECKOro TOJIA. DHEPrHs
CUCTEMBI JIBYX 3apsiKEHHBIX TeJl. CUJIbI IPU HATMYUU TUIJICKTPHUKA.
IMocToAHHBIH JJIeKTPUYECKUH TOK. [II0THOCTE TOKAa. YpaBHEHHE HENPEPHIBHOCTH.
3akon Owma 11 ogHOpoAHOTO mpoBoaHMKAa. OO0o0OmeHHBIH 3akoH Owma. I[lpaBuna
Kupxroga pacyera pa3BeTBICHHBIX LI€TIEN MOCTOSHHOrO TOKa. 3akoH Jlxoyns — Jlenna.
[TepexoaHbie TPOLECCHI B LEMH C KOHJEHCATOPOM.
MaruuTtHoe noJse B Bakyyme. Cuia Jlopennia. Marautaoe nose. 3akon buo — CaBapa —
Jlacnmaca. OcCHOBHBIE 3aKOHBI MarHMUTHOrO MoJsi: TeopemMa [aycca um Teopema o
HUPKYJISIIIUM  BEKTOpAa HWHIYKIIMM MArHUTHOTO Tmojis. IlpumeHeHue TeopeMbl O
LHUPKYJISIUN BEKTOpa MHIYKIUU MarHuTHoro mnois. Cuma Ammepa. MowmeHT cui,
JNEHCTBYIONUX HAa KOHTYp C TOKOM BO BHEIIHEM MarHuTHOM mone. Pabora mo
MepeMENIEHUI0 KOHTYPa C TOKOM BO BHEIITHEM MAarHUTHOM TOJIE.
MarnutHoe noJse B Bemecrse. Hamarnnuenue BeniectBa. BekTop HaMarHM4eHHOCTH.
[Hupkymnsius BeKTOpa HAMarHMYEHHOCTH. BEKTOp HAaNpsHKEHHOCTH MarHUTHOTO TIOJIS.
['pannuHble ycaOBUSL AJIsI BEKTOPOB HMHIYKUHUM U HANPSKEHHOCTH MArHUTHOTO IMOJS.
[Tone B omHOpOgHOM MarHetuke. @eppomMarHeTusM.
OTHOCHTEIBHOCTD JIEKTPHYECKOT0 U MATHUTHOIO MOJIeil. DIEKTPOMAarHuTHOE TOJIE.
NuBapuanTHOCTh 3apsiia. 3aKkOHBI MPeoOpa3oBaHUS BEKTOPOB  HAMPSIKEHHOCTH
3IEKTPUUYECKOTO MO U UHAYKIIMM MarHUTHOTO TOJIS U CIIEACTBUS U3 HUX. lHBapuaHThI

QJICKTPOMArHuTHOT'O TOJIA.
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JJIeKTPOMArHUTHAsE HUHAYKIHA. 3aKOH »HJIEKTPOMarHUTHOM wuHAYKIUU. [IpaBuio
Jlenna. Ilpupona 3J€KTpOMarHMTHOM WMHAYKIMHU. fIBIeHHME CaMOUHAYKIMU. B3anmHas
WHJYKIUA. DHEPTUsi MarHUTHOTO ToJiss. MarHuTHas HEprusi IByX KOHTYPOB C TOKamH.
DHeprusi ¥ CUJibl B MAarHUTHOM TOJIE.

YpaBHenuss MakcBesia. JHeprusi 3JIeKTPOMATHUTHOrO moJsi. TOK CMeEIIEHHUS.
Cucrema YpaBHeHuid MakcBesia. DHEpPrusi U MOTOK SHEPTUU AJIEKTPOMArHUTHOTO TMOJISA.
Bexrop YmoBa — IloinTrHra. IMIysbC 3JIEKTPOMAarHUTHOTO ITOJIA.

DiieKTpuYecKHe KoJiedaHusl. YpaBHEHHE KoliebarenbHOro KoHTypa. CBOOOMHBIE
JNEeKTpUYecKkoe KosieOaHus. 3arTyxarllue 3JeKTpuueckoe KoseOaHus. BbuIHyXIeHHBIE
anekTpuyeckoe kojebanus. [lepeMeHHbI TOK.

DJIeKTPOMArHUTHbIE BOJIHBI. BOJIHOBOE ypaBHEHHME JJIEKTPOMATHUTHOW BOJIHBI.
[Inockas snextpomarHutHas BojiHA. CTOSYME SJIEKTPOMArHUTHBIE BOJHBL. DHEPrus U
UMITYJIEC JIEKTPOMArHUTHOW BOJIHBL. Dddekt Jloruepa s 3JIeKTPOMAarHUTHBIX BOJIH.

I/IsnyquI/Ie JUIIOJIA.

BouHoBas onTuka
BBenenue B ontuky. CoiicTBa cBeToBOM BoJHBL. Dopmynsl Openens. 3akon bprocrepa.
OCHOBHbIE TOHSATHE M BEIMYUHBI (POTOMETPUHU. 3aKOHBI TI'€OMETPHUYECKOM ONTHKU.
[Tpunuun depma. YBenuueHHe ONTUYECKUX PHOOPOB.
HNurteppepenuns cBera. MHTepdepeHLrs CBETOBBIX BOJH OT JABYX KOTE€PEHTHBIX
nctoyHukoB. WHTepdepennmonnsie cxembl. MHTepdepeHus ABYX IIOCKMX BOJIH.
Bpemennas korepeHTHOCh. Dypbe-ciekTp CBETOBOM BOJHBL. IIpocTpaHcTBeHHAs
KorepeHTHocTh. MIHTepdepenus B ToHkux mieHkax. Konbua Hetotona. MaTepdepomerp
MaiikenscoHa. MHoromyuyeBasi HHTephepeHIHs.
Judpaxkuusa csera. [lpunuun Irolirenca — @penens. 3oHbl Ppenens. Audpaxuus
@penenss Ha KpYrJoOM OTBEPCTUH, IUCKE, MOJYIUIOCKOCTH M mmienu. Judpaxius
@paynrodepa Ha KpyrJioM oTBepcTuM W mend. JudpaknuoHHas — pereTka.
JudpakuroHHass  pemieTka Kak  CHeKTpaibHBIM  mpubop  Judpakmus  Ha
MIPOCTPAHCTBEHHOW pEIIETKE.
IHousipu3anmus cBera. EcTecTBEHHBI W MOJSPU30BAaHHBIM cBeT. 3akoH Manoca.
[longpuzanus mnpu oTpaxkeHun U npenomiieHuu. llonsgpuszanmss npu  BOHHOM
nyyenpenomienun. Cyneprnosuiuss ¢ UHTepdEepeHIUs] MOJIAPU30BAHHBIX  BOJIH.
HckyccTBeHHOE JBOMHOE JydenperoMiieHHe. BpamieHue HampaBiieHHs IUIOCKOCTH

noJiapru3anuu.
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B3aumopneiictBue cBera ¢ BemecTtBoM. Jlucnepcust cBera. Kiaccuueckas Tteopust

AUCIICPCHUU. prrIHOBaH CKOpPOCTb. ITornomenue cBera. Paccesnue cera.

KBanroBas (pu3uka, aToMHas (pU3HKa
KBaHnToBble CBOWCTBA 3JIEKTPOMATHUTHOr0 u3jaydeHus. Portosrddexr. TopmosHoe
pentreHoBckoe usnydenue. OnbiT bone. @otonsl. Ddpdexr KomnrTona.
Atom Peseppopaa — Dbopa. Snepnas wmozgens aroma. Omnwitel  Pedesdopra.
Cnekrpanbuble 3akoHoMmepHOcTH. [loctynarer bopa. Omnbitel @panka — Iepua.
boposckas mozaens atoma Bogopoja. CrieKTpajibHble CepUU BOJOPOJONIOI00HBIX aTOMOB.
MarnuTHbIii MOMEHT atoMa Bogopoaa. Henocrarku teopun bopa.
BouiHoBbIe cBoiicTBa 4acTul. [umoresa ne bpoisii M ee DKCIIEpUMEHTAJIbHBIE
noareepxkaeHus. Ilpenomnenue BoaH ne bpoiinsg. Onbitel TomcoHa u TapTakoBCKOroO.
OneITbl ¢ HEHTPOHAMH, OJMHOYHBIMH AJIEKTPOHAMHU M MOJIEKYJIaMH. ODKCIIEPUMEHTHI
Wencena. [Tpunnun HEOIPEACICHHOCTH I'eiizen6epra. CootHomeHus
HeornpeesneHHocTel ['elizen6epra 1 OCHOBHbIE BBIBO/IbI U3 HUX.
YpaBuenune llpenunrepa. CoctosiHue 4YacTUIbl B KBAHTOBOW TEOpHUH. YpaBHEHHE
[penunrepa. CraunoHapHble cocTosiHus. KBanToBanue »sHepruu. Yactunma B
0eCKOHEYHO TIyOOKOH OJHOMEpHOH mMmoTeHIHMadbHON sime. IloTeHiManbHbIE Gapbepsl.
TynnensHbIN 3 Pext. KBaHTOBBIN rapMOHUYECKUH OCLMIIIIATOP.
OcHoBbI KBaHTOBOI Teopuu. Cpennue 3HaueHus (Gu3ndecKux BenuduH. OnepaTopsl.
OcHoBHbIE MOCTYNAaThl KBaHTOBON Teopuu. CoOcTBeHHble cocTosiHUS. KBaHTOBaHue
MOMEHTa UMITYJIbCA U €r0 MPOEKIMH Ha BBIIEICHHYIO 0Cb. PoTarop.
KBanTtoBanue aromHbIX cocrosinmii. KBanTtoBaHme aroma Bogopona. KpatHocTs
BBIPOKJEHUsA. Pacnipenenenue IIoTHOCTH BEPOSTHOCTH. YPOBHU U CHEKTPHI IIEITOYHBIX
MetaioB. [IpaBuna oro6opa. CnexrpanbHble cepur. CiuH 31aeKTpoHa. [loaHbIH MOMEHT
HMILYJIbCA 3JIEKTPOHA. TOHKas CTPYKTypa CHEKTPAIbHbBINA TMHUN. MeXaHU4eCKU MOMEHT
MHOIO2JIEKTpOHHOro aroMa. Twumel cBs3u. Ilpunanun Ilaymu. IlpaBuna XyHpa.
XapakTepuCcTUYECKHE PEHTTEHOBCKHE CIIEKTPBI
MarnuTHble cBolicTBa aToMOB. OpOUTaIbHBIM MarHUTHBIH MOMeHT. OnbiThl LlTepHa —
I'epnaxa. CiuHOBBIN MarHUTHBIM MOMEHT. [10JIHBII MarHuTHBIA MOMeHT aToma. [TpocToii
u cnoxHelii 3¢dextsr 3eemana. Dpdexr [lamena — baka. DIeKTPOHHBIM MarHUTHBINA

pe30HaHC.

duzuka aTOMHOI0 AApPa U 3JIEMCHTAPHbIX YaCTHUIL



43. Atomuoe siapo. CocraB sipa. XapakTEPUCTUKA aTOMHOTO siapa. Pasmepsnr suep. CrivmH
sanpa. Macca u sHeprusi CBs3M siipa. YeibHas dHEprusi CBS3U. SlepHble CHIIBI U UX
0COOCHHOCTH. MexXaHu3M B3aUMOJICHCTBUS HYKJIOHOB. Mojenu sijep.

44. PangnoakTuBHOCTDb. SInepHble peaknuu. OCHOBHOM 3aKOH PaJMOAKTUBHOIO pacraja.
OcHoOBHbIE TUIIBI PAAHOAKTUBHOCTH: alib(a U OeTa-pacnaabl. DHepreTrkKa Oera-pacnaja.
Pacrnipenienennie 31eKTpOHOB MO 3HEprusiM mpu Oera-pacmane. ['amma-pacnan. ekt
Meccbayapa. SnepHble peakuuu. Beixon saepHoil peakuuu. TuUlbl sSAEPHBIX PEaKLMM.
OHeprus U Nopor SAEpHON peakuu. Y poBHHU BO30YKIEHUS spa.

45. JnemeHnTapuble 4YacTulbl. DyHaaMeHTaIbHBIC B3auMojeicTBus. CucremMaTruka
AJIEMEHTAPHBIX YaCTHUIl. AHTUYACTHIIBI. 3aKOHBI COXpaHEHUS B (DU3HKE 3IIEMEHTapHBIX

yactull. YetHocts. M30TONMueckuit crinH. KBapkoBas MOJieb aIpOHOB.

PA3JIEJI 11

1 2JIEKTPOMATHUTHASA TEOPUSA CBETA

VYpaBHenus Makcsemna. Bexkrop YmoBa — IloitHTuHra. BonmnoBoe ypaBHeHue. Ilnockue u
chepuueckue BonHbL. [lapaGonmueckoe mnpubImKkeHue. Moasl CBOOOJHOTO MPOCTPAHCTBA.
da3zoBasg U rpymnmnosas ckopoctu csera. llomspusamusa csera. Bexkrop [lkonca. Ilapamerpsl
Crokca. Codepa Ilyankape. Pacuetnbie metoasl [Jxxonca u Mrosiepa. TUIBI MOISPU3AIIMOHHBIX
ycTtpoiicTB. OTpakeHME M TPENIOMJIEHHE CBETa Ha TIpaHULE pas3fesia H30TPONHBIX Cpel.
®opmynsl  Dpenenss. [lonHoe BHyTpeHHee oTpakeHue. KomIulekcHas aHMAJIEKTpUYECcKas
npoHuaeMoctb. OTpakeHHEe CBeTa OT MOBEPXHOCTH MPOBOAHHKA. | TyOMHA TPOHUKHOBEHUSI.
PacnipocTpanenue cBera B aHM3O0TPOIHBIX W THPOTPOMHBIX cpefax. BoaHOBBIE TOBEPXHOCTH B
kpuctamiax. Jlyun u BonHOBbIe HOpMayu. Omuncous Dpenens. OnTudeckue CBOWCTBA
OJTHOOCHBIX M JBYOCHBIX KpHUCTaIJIOB. J[BoitHOe myuempenomiieHune. Konudeckas pedpakxiius.
Onektpoontuueckue s¢pdextsl Keppa u Ilokkenbca. OnrTudeckas akTUBHOCTh. O¢QeKT
@apanes. Ontuka awkymmxcs cpen. Ombitel @uzo u Maiikenscona. [IpeobpazoBanus

Jlopenna. [IpogoneHelii u nonepeunslil 3¢ dexts! lomiepa.

2 TEOMETPHYECKAS OIITUKA

ACHMITOTHYECKOE peIIeHHEe BOJHOBOTO YypaBHEHUs. ['eomerpo-omnThdeckoe MNpHOImKEHHE.
VYpaBHenue »osiikoHana. OOnacTh HpUMeHEHHUs JydeBoro npuOmmkenus. [lpunnun depma.
I'omouentpuueckue  myuku. Ilonstue  onrtmueckoro  m3oOpaxenus. [lapakcuanbHoe
npubnmxenue. [Ipenomnenne Ha chepuueckoil mosepxHocTH. Ceprueckue 3epkana U JIUH3HI.
OOpa3oBaHue KayCTHK B ONTUYECKHX CUCTeMax. | eomeTpuueckue abeppannu TpeTbero u doiee

BBICOKHX MOPSAIKOB. XpoMmaTtuueckas abeppanusi. TUIIbI ONTHYECKUX PUOOPOB.



3 UHTEP®EPEHIUSA U TUPPAKLIUA CBETOBBIX BOJIH

WuTepdepeHiys 4aCTUYHOKOTEPEHTHOrO M3inydeHus. KoMmIuiekcHas CTeneHb KOT€pPeHTHOCTH.
Teopema Ban — Ilurrepra — Llepuuke. J[ByxiydeBas W MHOTrojy4deBask WHTep(hEpeHIus.
CnBuroBass u  crnewinHTeppepomeTrpus.  MHorocnoiHele  HokpbiTus.  Judpakums.
Hudpakuronnsie uHaTerpaisl Kupxroga — Itoiirenca. Judpaknus @penens u dpaynrodepa.
Oddexr Tanpbo. BnusHue audpaknuum Ha pa3pelIaAlONIyI0 CHIY CHUCTEM, OO0pa3yomIux
nzobpaxxenue. Jludppakunonnas pemerka. Ilapabonuyeckas Teopuss IUPaKIUU, TaYCCKHI
nydok. ABCD-meron; KOMIUIEKCHBIH mapameTp KpuBHu3HBL. OcoOeHHOCTH nudpakium
HEKOrepeHTHOro wusnydeHus. OCHOBBI BEKTOpHOW Teopuu audpakuuu. OOpaTHbIE 3a1auu

Teopun qudpakunu. CHHTE3 ONTHYECKUX eMeHToB. KunodopMHuas onTuka.

4 TEOPUSA U3JYUYEHUSA U B3AUMOJIEMCTBHS CBETOBBIX BOJIH

C BEHIECTBOM

Krnaccudeckast Teopusi B3aMMOIEUCTBUS U3ITyUEHUs C BEIIeCTBOM. Pe3oHaHCHOE mpUOIMKEeHue.
Hucnepcuonnsie cootHomenuss Kpamepca — Kponwra. Ontuyeckue Hytanmuu. ONTHUYECKHI
a¢pdexkr Ilrapka. DOTOHHOE HSXO H CAMOWHAYIUPOBAHHAS MPO3PadyHOCTh. COJIUTOHEI.
Penakcanmonnsle mpouecchl. YpaBHEHHE I MaTpullbl MIOTHOCTH. (CaMOCOrjacoBaHHBIE
ypaBHEHUS JUIS TOJIS, MOJISIPU3ALMN U PA3HOCTH 3aceleHHOCTeH. DPQPEKT HACKIIEHUS. 3aKOHBI

TeroBoro usnydenus. opmyna [Mnanka. Dotorddexr.

S CHEKTPOCKOIIHUA

Cnektpel aromoB. CHCTeMaTHKa CIEKTPOB MHOIOJJEKTPOHHBIX aTOMOB. THIBI CBsA3EH
anekTpoHoB. OmpeneneHue Habopa TepMoB. Mcxomnpie TepMmbl. MynbTHIUIETHAs CTPYKTYpa.
[IpaBuna otbopa. B3aumoneiictBue koHourypauuil. CroexTpbl MoJekysl. AngunabaTtudeckoe
npubmmxenue. ['pynnel cummerpun Mojekyn. KonebarenbHbie crnekTpsl. Kimaccudukarms
HOpMaJIbHBIX KoJieOaHWi mo Tumam cuMmMmeTpuu. Bwipoxnenue. Pezonanc @epmu. [Ipasuna
orObopa B KojeOaTeNbHBIX CIEKTpax TMOIJIOMEHUsI ¥ KOMOMHALIMOHHOTO PAacCEsSHHUS.
BpamarensHas CTpykTypa KojeOaTENbHBIX TIOJIOC. OJEKTPOHHBIE CHEKTPhl  MOJIEKYI.
Knaccugukanus 3IeKTpOHHBIX COCTOSHUHM JABYXaTOMHbIX Mouyiekynl. [lpunuun @panka —
Kongona. Tumsl CBA3M  DJIEKTPOHHOIO JABW)KEHHMS M BpauleHus. JlroMuHecueHims.
Krnaccudukanus 1rOMHUHECHEHIMH TO JJIUTEIBHOCTH CBEYEHHUS U CHOCO0Yy ee BO30YKICHHS.

MonekynsipHasi 1 peKOMOMHaIMOHHAs JTIoMuHecteHlus. 3akoH Crokca — Jlommens.

6 OIITUKA JIABEPOB
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[Tpunnun pabotsl nazepa. Cxembl Hakauku. Teopust JIamba. DdekTsl 3aTsruBaHusl YaCTOTHI U
BbITOpaHus Jblp. JIomOoBckuii mnpoBas. OnNTHYecKHe pe3oHATOpPbl. MOJBI  ONTUYECKUX
pe3onaropoB. CBoiicTBa JiazepHbIX My4ykoB. Tumbl y1azepoB. TBepaoTenbHble Jazepbl. ['a3oBbie
Ja3ephl: Ja3epbl Ha HEUTPAIbHBIX aTOMaX, MOHHbIE Ja3epbl, MOJEKYIISIPHBIC JIa3ephl, Ja3ephbl Ha
CaMOOTpPaHMYEHHBIX Nepexonax. XuMudeckue naszepsl. [lomynpoBogHukoBsie ja3epsl. Jlazepsl

Ha OCHTPaxX OKpacCKH.

Kpurtepuu oneHnBaHusl YPOBHS 3HAHU I

OrneHka 3HaHUH MOCTYMAIOIIETO B acMHUpaHTypy mpousBogutcs mo 100-0ambHOM mIkase.
MaxkcuManbpHBIH Oajll 3a OTBET Ha JK3aMeHAalMOHHBIM Omner — 100. MuHMMaIbHBINA Oan,

COOTBETCTBYIOIIUHN MOJOKUTENBHOM olieHKe — 50.

86-100 6an0B BBICTABISETCA HSK3aMEHAIIMOHHOW KOMHCCHEH 3a OOCTOSATENBHBIA U
00OCHOBAHHBI OTBET HA BCE BOIPOCHI IK3aMEHAIIMOHHOTO OMJIETa U JIOTIOTHUTEIHHBIE BOTIPOCHI
YJICHOB 9K3aMEHAallMOHHOW Komuccuu. [locTynaromuii B acnupaHTypy B Ipolecce OTBETa Ha
BOIPOCHI 9K3aMEHAMOHHOTO OMJIETa TPaBHIBHO OIpPEIENseT OCHOBHBIC IMOHSTHS, CBOOOIHO
OPHEHTUPYETCS B TEOPETHUECKOM M TPAKTHYECKOM MaTepuayie IO MPEAJIOKEHHON TeMaTHKe.
DK3aMEHYEMBbIi TTOKa3bIBAET BCECTOPOHHEE, CUCTEMAaTHUECKOE M TITyOOKOe 3HAHWE OCHOBHOTO H
JOTIOJTHUTEIPHOTO MaTepualia, YCBOWJI PEKOMEHJIOBAaHHYIO JIMTEPATypy; MOXKET OOBSICHUTH
B3aUMOCBSI3b OCHOBHBIX ITOHATHI; NPOSBISET TBOPYECKHE CIIOCOOHOCTH B TIOHHMMAaHHH |
W3JIOKEHNH MaTepuana. B Xome coOecenoBaHHMsS YCTaHABIMBAETCS BBICOKAs CTENCHb
MOTHBHPOBAHHOCTH K TOATOTOBKE W 3alUTE KAHIUAATCKOW JMUCCEPTAIlMHA B MIEPUOJI OCBOCHUS
NpOrpaMMbl acCUPaHTYPhl, HATMYUE HAYYHOTO 33/eia M0 TeMe IUIAaHWPYEMOTO HCCIICIOBaHMS,
y4acTHsl B UCCIEOBATEIBCKHUX MPOSKTaX, HAYYHBIX IPaHTaX, CTYJeHYECKUX KOHKYpCcax.

66-85 0a/uI0B BBICTABISIETCS IOCTYMAONIEMY B AaCUPaHTYpy 3a TpaBWIbHBIE U
JOCTaTOYHO ITOJIHBIE OTBETHI Ha BOIMPOCH IK3aMEHAIIMOHHOTO OwWieTa, KOTOpBIE HE COJEepIKaT
rpyObIX OMIMOOK M HETOYHOCTEH B TPAKTOBKE OCHOBHBIX IOHSTHI M KaTEropHii, HO B MpoIecce
OTBETa BO3HUKJIM OIpPEJCIICHHbIC 3aTPYAHEHHs INPH OTBETE Ha JONOJIHUTEIBHBIC BOIPOCHI
YIEHOB JK3aMEHAIIMOHHOM KOMHCCHH. OK3aMEHYEMBIM IOKa3bIBAE€T JOCTATOYHBIM YPOBEHBb
3HaHUI B TIpelesiax OCHOBHOTO MaTepuaja, YCBOWJI JIMTEpPaTypy, PEKOMEHIOBAaHHYIO B
nporpamme; crnoco0eH OOBSICHUTH B3aMMOCBSI3b OCHOBHBIX MOHSTHH IPH JIOTIOJHHTEIBEHBIX
BOMpoOcax H5K3aMeHaropa. JlomyckaeT HecCyllecTBEHHBbIE IOTPEIIHOCTH B OTBeTax. B xoxe
cobeceOBaHUSl YCTAHABIMBACTCS BBICOKAs CTENEHb IOJATOTOBIEHHOCTH IOCTYIAIOMIETO B

aclHUpaHTypy K TMPOBEACHUIO CAMOCTOSITEIBHBIX HAyYHBIX MCCIEIOBAaHUN 10 BbIOpaHHOU
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Hay4YHOW CIIEHHUAIbHOCTH M MOTHBHPOBAHHOCTH K ITOATOTOBKE KaHAMJIATCKOW IHCCEPTAllUU B
IIEPHOJ], OCBOCHMS IPOrPaMMBbl aCIIMPAHTYPBI U €€ 3aIIUTE.

50-65 0aJ1510B BBICTABISIETCS MTOCTYMAIONMIEMY B aCUPAHTYPY NMPH HEJOCTATOYHO MOITHOM
u 00OCHOBAaHHOM OTBETE€ Ha BOIPOCHl SK3aMEHAIMOHHOrO OWiera W TpU BO3HUKHOBEHHHU
CEPbE3HBIX 3aTPYAHECHUN IIPU OTBETE HA JOINOJIHUTEIBHBIE BOIIPOCHl WIEHOB 2K3aMEHAIMOHHON
KOMHCCHU. DK3aMeHYyeMbli TIOKa3bIBACT 3HAHUSI OCHOBHOI'O MaTepuajga B MUHUMAJIbHOM 00bEME,
3HAKOM C JIMTEPATypOH, PEKOMEHJIOBAaHHOM IporpaMmou. Jlomyckaer CyLIEeCTBEHHBIE
MOTPEIIHOCTH B OTBETAX, HO 00jazaeT HEOOXOAMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IOJ
PYKOBOJICTBOM 3K3aMeHaTopa. B xone cobOecenoBaHMsl YCTaHaBIMBAeTCs HU3Kasg CTENEHb
IIOATOTOBJICHHOCTH IOCTYNAIOLIETO B aCHUPAHTYPY K IPOBEACHUIO CAMOCTOATEIbHBIX HAYYHBIX
UCCIIEOBaHUM (B TOM 4YHCIIE HAa OCHOBAaHUM aHalM3a IPEACTABICHHBIX HHIUBUAYAJIbHbBIX
JMOCTH)KEHHI) TI0 BBIOPAaHHOM HAy4yHOM CHEIUAIbHOCTH; MOTHBALMS K IOJATOTOBKE
KaHJMJATCKOW HUCCepTally B IEPUOJ OCBOEHUS MIPOrpaMMbl aCIIUPAHTYPbl HU3Kasi MM COBCEM
OTCYTCTBYET

0-49 0a,1710B BBICTABIICTCS B CiIydae OTCYTCTBHSI HEOOXOAMMBIX JUIsl OTBETA HAa BOIPOCHI
HK3aMEHAIIMOHHOTO OWJeTa TEOPETHYECKHMX W MNPAKTUYECKHX 3HAaHUH. DK3aMEHYEMbIH
MOKa3bIBAET MPOOEIBl B 3HAHUSIX OCHOBHOTO MaTepuala, JOIyCKaeT MPUHIUITHAIBHBIC OMINOKH
B OTBETax, HE 3HAKOM C PEKOMEH/IOBAHHOW JIMTEPATYpOH, HE MOXET UCIPABUTH JOIYILECHHBIE

OIIMOKH CaMOCTOSITEILHO.

OcHoBHaf " AOIIOJIHUTEC/IbHAA JIUTEpPpATypa

Ocnosnas numepamypa
Ilo pa3neay |

1. CuByxun /I.B. O6mwuii kypc ¢puzuxu. B 5 1. Tom I. Mexanuka. M.: ®uzmataut». 2010.
560 c.

2. CuyxuH JI.B. O6mmii kypc ¢pusuxu. B 5 1. Tom II. Tepmonnnamuka u MosieKkysipHast
¢uzuka. M.: @usmatinurt. 2011. 543 c.

3. CuByxuH /J[.B. O6mmii kypc ¢pusuku. B 5 1. Tom III. DnexrpudectBo. M.: ®usmariur.
2004. 654 c.

4. Cusyxun JI.B. O6muii kypc ¢usuku. B 5 1. Tom IV. Onruka. M.: @uzmariur. 2004.
792 c.

5. CuByxun /I.B. O6mmii kypc ¢usuku. B 5 1. Tom V. Aromuas u sinepHas pusuxa. M.:
®uzmatiut. 2008. 782 c.

6. MarseeB A.H. Kypc o6meit pusuku. B 5 1. Tom 1. Mexanuka. CII6.: Jlans. 2022. 340
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7. MatBeeB A.H. Kypc o6mieit ¢usuxku. B 5 1. Tom 2. DneKTpuyecTBO M MarHETH3M.
CIIG.: Jlanb. 2022. 343 c.

8. MarBeeB A.H. Kypc oOmeli ¢usuku. B 5 1. Tom 3. MonekymnsapHas ¢usuka u
tepmonuHamuka. CII6.: Jlans. 2022. 224 c.

9. MatseeB A.H. Kypc obmeit ¢puszuku. B 5 1. Tom 4. Bonnbl. Ontuka. CII6.: Jlans.
2022.253 c.

10. MatBeeB A.H. Kypc obmieit ¢pusuku. B 5 1. Tom 5. KBanTtoBas ontuka. ATomMHAs
¢uzuka. Ousnka TBepaoro Tena. Puznka aTOMHOTO siIpa U neMeHTapHbIX yactui. CII6.: JlaHb.
2022. 369 c.

11. Uponos U.E. Mexanuka. OcHoBHBIE 3akoHbI. M.: JlabopaTtopus 3uanuii. 2021. 312 c.

12. UponoB U.E. ®usuka makpocucreM. OcHOBHBIE 3aKoHBI. M.: JlabopaTopus 3HaHUIA.
2019. 207 c.

13. Upomos U.E. DnexkrpomaraeruzMm. OcHOBHBIE 3akoHBL. M.: JlabopaTropusi 3HaHMIA.
2025.319 c.

14. Uponos U.E. Bonnossle mpoueccel. OcHOBHBIE 3akOHBL. M.: Jlabopatopust 3HaHUM.
2015. 263 c.

15. Uponos WN.E. KBantoBas ¢usuka. OcHoBHbIe 3aKkoHbl. M.: Jlaboparopus 3HaHUIl.
2021. 256 c.

16. CasenseB U.B. Kypc o6meit ¢puzuxu. B 3 1. T. I. Mexanuka. MonekynsipHas ¢pu3uka
u Tepmonunamuka. M.: Knopyc. 2012. 521 c.

17. CaBenbeB U.B. Kypc obmeit pusuku. B 3 1. T. II. DnekTpuuecTBO U MarHeTH3M.
Bonnsl. Ontuka. M.: Knopyc. 2012. 570 c.

18. CagennveB U.B. Kypc obmeit ¢pusuku. B 3 1. T. IIl. KBanroBas ontuka. ATomHas
¢dusuka. Guszuka TBepaoro tena. Gusrka aTOMHOTO fA7Ipa U dJeMeHTapHbIX yacTuil. M.: Knopyc.

2012.359 c.

ITo pazneay Il

1. CaBenbeB M.B. Mexanuka. MonekymsipHast gusuka: yuyeOHOe mocoOue Jyisi BY30B.
Jlanb, 2021, 8-e uzn. crep., 531 c.

2. CasenbeB M.B. DnextpuuectBo. Konebanus u BonHbl. BonHoBas onTuka: ydeOHOe
nocobwue. Jlansp, 2019, 6-e uzn., crep., 468 c.

3. CaBenneB 11.B. KBanToBas ontuka. AToMHas ¢usuka. ®usnka tBepaoro tena. Ousnuka
aTOMHOTO siApa U 3JIeMeHTapHbIX yactull. Jlans, 2019, 13-e u3g., crep. 320 c.

4. CuByxuH /JI.B. Tepmoaunamuka u monexyispHas ¢pusuka. Gusmarnur, 2006, 5-e u3n.,

CTEpeoT., 544 c.
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5. CuByxun [1.B. AtomHas u sinepHas pusuka. ®uszmaraut, 2002, 2-¢ u3a. cTtepeot., 784

byruxos E.U. Ontuka. CI16.; M.: Jlans, 2012, 3-e u3a., gom., 607 c.

6. AnemkeBnu B.A. Onruka: y4ue0. [Tlocobue mis By3oB, M.: ®usmarnut, 2010, 318 c.

7. Kamureerckuit H.W. BomHoBast ontuka: yue6. [Tocodue. Cnb6.; M.: KpacHormap: Jlans,
2006, 4-e u3z., crep., 466 c.

8. Hecht E. Optics: Global Edition. Pearson. Adelphi Univerrsity, 5 Ed. 430 p.

9. Lahiri A. Basic Optics: Principles and Concepts. Elsvier. 990 p.

10. Degiorgio V., Cristiani I. Photonics: A Short Course. Undergraduate Lecture Notes in
Physics. Springer. 2" Ed. 262 p.

/Jlonoanumenshan numepamypa

1. Tapacos JI.B. ®u3suka nazepos. Mocksa: JIEHAH/I, 2014, 4-e uzn. 423 c.

2. baiikoB 10.A., Ky3neno B.M. ®usuka KOHICHCHUPOBAHHOI'O COCTOSIHHS: yueO.
nocobue 11 By30B. MockBa: BUHOM JIa6. 3nanuii, 2014, 293 c.

Hponos U.E. KBanroBas ¢usmuka. OcHoBHbIE 3akoHBL. MockBa: BUHOM. Jla6. 3nanwuii,
2013, 256 c.

3. HeBonmun B.K. KBanrtoBas ¢usuka u nHaHorexnoioruu, Mocksa: Texnocdepa, 2013,
126 c.

4. KysnenoB C.M. ®wusuka: omnrTuka. ODJIEMEHTa aTOMHOW U sAEpHOW (DUBHKH.
OnemeHntapHblid yacTuibl: yue0. [Tocooue ans By3oB. Tomck: Tomck. [lonurex. YHuBepcurer,
2019, 267 c.

5. 3oreeB A.B., CxnsiakuH A.A. Cratuctudeckas (Gus3Mka M TepMOAMHAMUKA, 2-€ U3[.,
UCIIp. 1 1om. YueOHoe nocobue ais By3oB. M: FOpaiit, 2021, 209 c.

6. 3oreeB A.B., Cxmsakua A.A. OOmas ¢u3uka: MexaHHKa. OIEKTPHYECTBO H
Mar"eTusm, 2-e u3jl., UCIp. u Jom. YdeOHoe nmocodue st By3oB. M: FOpaiit, 2021, 244 c.

7. bexkman M.H. AtomMHas u sjepHass ¢HU3UKa: PAaJUOAKTUBHOCTh M HOHU3UPYIOIINE
U3ITy4eHUsl. 2-€ U3., ucIp. U Jon. YueOHuk s By30B. M: FOpaiit, 2021, 493 c.

8. JlaBbiikoB B.B. ®u3uka: Mexanuka. DIEKTPUYSCTBO U MarHETU3M. 2-€ U3]1., UCTIP. U
nor. Yae6Hoe mocobue st By3oB. M: FOpaiir, 2020, 169 c.

9. CxuisipoBa E.A,, Ky3uenos C.U., Kymokuna E.C. ®usuka. Mexanuka. 3-e uzf., nep. u
nom. YueOHoe mocobwue s By308B, 2020, 248 c.

10. Bepremec C.H. Teopermueckas ¢usuka. KBaHTOBas sneKTpoAWHAMHKA. 4-€ W31I.,
uchp. u gon. Y4eOHuK 11st By30B. M: FOpaiit, 2020, 262 c.

11. bo6ommunua C.b., M3maitnos I'.H. ®usuka. TemnoBe mporecchl. 2-¢ u3/., UCIP. U JOIL.
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VYuebnoe nmocobue s By30B. M: FOpaiit, 2020, 118 c.

12. CrpokoBckuii E.A. ®usnka aTOMHOTO SApa W AJIEMEHTApHBIX YaCTHIl: OCHOBBI
KHHEMAaTUKH, 3-€ U31l., UCIIP. U JOM. YueOHoe mocodue /i By30B. M: FOpaiit, 2020, 361 c.

13. Ilyka A.A., CuroB A.C. Dnektponuka B 4 4. Yacte 3. KBaHTOBasi u omruueckas
AJICKTPOHMKA. 2-€ U3/1., UCIIP. U JIoT. YueOHuK jiyist By30B. M: FOpaiit, 2021, 117 c.

14. Koponenko II.B. KorepenTHas onrtuka. 3-¢ u3a. YueOHOe mocoOue s By30B. M:
HOpaiiT, 2021, 184 c.

15. Backesuu B.JI. Teopus BomH. 2-¢ u3a. YueOHOe mocobue anst By3oB. M: FOpaiir,
2021, 253 c.

16. baxxanoB B.JI. Mexanuka neopMUpPOBAaHHOTO TBEPIOTO Tena. YueOHoe mocodue ams
BY30B. M: [Opaiir, 2021, 178 c.

17. EpmakoB A.M. KBanToBast MexaHWKa W KBaHTOBas XuMusi: y4e0. M mpakTukym st
akan. bakamaspuara. M: FOpaiit, 2017, 555 c.

18. BonkoB A.T'., [ToB3nep A.A. KBanroBas ¢usuka: yueOHoe nocodue. ExarepunOypr:
YpdV, 2017, 155 c.

19. Yaesckuit A.E. ®usuka. U. 1: Mexanuka. BI'TVY, 2015, 145 c.

20. ManwspoB B.P. ®uszuka. Y. 5: Ctpoenue u cBoiicta BemiectBa, bI'TY, 2015, 86 c.
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