MMUHHKCTEPCTRBO HAYKH M BbiCLLIEro oopaszoBaHus Poceuiickoii denepaumu
DI'AOY BO «Bonrorpajackuii rocy1apcTBeHHbIH YHHBEPCUTET»
WHCTUTYT MaTeMaTHKX U MHPOPMALIMOHHBIX TEXHOJIOTHH
WHCTUTYT NPHOPUTETHBIX TEXHOJIOT Wi

YTBEPX/IEHO
VueHbIM COBETOM
MHCTUTYTA MAaTeMaTHKH H HHOOPMALIMOHHbBIX

P 4
TR

YueHbiM
MHCTHTYTA MPHOPHTETHBIX TEXHONOTHH
A5y A 2024 r. :

npoTokos Ne

Jupextop unéruryra [T

(3anoporikora M.B.)

MNPOIrPAMMA
BCTYNHTEJIbHOTO HCNILITAHHSA B ACIHPAHTYPY
MO rpyrne Hay4HbIX CreLHalIbHOCTEH
1.3. dusnyeckue HayKu

1.3.1. ®u3mnka KocMoca, aCTPOHOMHSA
1.3.4. Paqnodusuka
1.3.8. ®uU3MKa KOHAEHCUPOBAHHOIO COCTOSAHUS

1.3.17. Xumuueckas $pu3nKa, ropeHne u B3pbiB, GH3nKa
9KCTPEMaJIbHbIX COCTOAHNH BELIIECTBA

Bosirorpan 2024 r.




PyKOBO;Il/ITeJlb HarpagrJjeHHUs MOJArOTOBKH aClIMpaHTypbl

110 rpynne Hay4Hbix crneunanbHocteii 1.3. duznueckue HayKu

=,

€ 7 Muxaii;ioBa B.A.

Cocrasurenu: npod. A.W. UsaHos, npod. U.B. 3anopoikosa, npod. B.K. Urnatbes, npod. K.I'.Kosanenko, npog.
B.A.Muxaiinosa B.A., npo¢. B.B. Subiuen



Leap u 327244 BCTYNUTEJIBHOI0 HCTIBITAHUS
[IporpaMMbl BCTYNHMTEIBHBIX HWCHBITAHUNA MNpU TpueMe Ha oOydeHHe M0 MporpaMmam
MOATOTOBKM HAyYHO-TIEJArOrMYeCKUX KaJpoB B acmupaHType (QOPMUPYIOTCS Ha OCHOBE
(benepanbHBIX TOCYAApCTBEHHBIX OO0pa30BaTEIbHBIX CTAHAAPTOB BBICHIETO OOpa30BaHHUA IO
IporpaMMaM CHelUaIuTeTa UM MarucTparypsbl.
buner BCTynmHMTENbHOTO WCHBITAHHMS BKJIIOYaeT JBa Bompoca. [lepBblil Bompoc (Bompoc u3
0a30BOro 0JIOKa) OXBAaThIBAET OCHOBHBIC TMpoOJSeMbl (GHU3MKKA. BTOpoil BOmpoc BKIOYAET
crienuanbHble (YacTHbIe) MpoOieMbl (U3MKH, (OPMHUPYETCS M3 CIUCKAa BOMPOCOB IO HAYyYHOU
CHEIHAbHOCTH.
BerynuTenbHbple  MCHBITAaHUS B ACIIUPAHTYPY HPOBOIATCS B (POPME YCTHOTO KOMILJIEKCHOTO
JK3aMEeHa.
Leab BCTYNUTENBHOTO HCHBITAHUA — ONPEICTUTh TOTOBHOCTH M BO3MOXKHOCTH JIMIIA,
MOCTYMNAIOIIET0B aCIUPAHTYPY, OCBOUTH BEIOPAHHYIO IPOrpaMMy.
OcHOBHBIE 32/124H BCTYNUTEJIHLHOT0 HCIIBITAHUSA
* [pOBEpKa ypOBHS 3HAHUI MIPETEHCHTA;
* ompeneneHne CKIIOHHOCTH K HayYHO-MCCIIeI0BATEIbCKON IeATEIHOCTH;
* BBIICHEHHE MOTHBOB MTOCTYIJICHHUS B aCIIUPAHTYPY;
* ompeaeNeHre YPOBHsI HAyUYHBIX HHTEPECOB;
* OIpeieICHHE YPOBHS HAyYHO-TEXHUUECKOHN dpyaIulInu peTeHaeHTa. OpueHTUpOBOYHAS
MPOAOJIKUATEIIBHOCTh DK3aMEHa — 75 MUH.
B xo/1e BCTYNUTENbHBIX UCTIBITAHUHN MOCTYMAONIUI TOJDKEH MOKa3aTh:
® 3HAaHHWE TEOPETUYECKMX OCHOB JMCLUMIUIMH OakanaBpuaTta (CHELMaIMTETa), MarucTpaTryphbl IO
COOTBETCTBYIOIIIEMY HAIIPaBIICHUIO;
* BJIaJICHUE CIICUANTbHON MPOodEeCCHOHATBHON TEPMUHOJIOTUEN U JIEKCUKOM;

®* yMCHHE OIIEPUPOBATH CCHUIKAMH HAa COOTBETCTBYIOIIHME IIOJIOKEHUS B YYeOHOW W HAydHOU
JIUTEpaType;
* BJIAJICHUC KYJBTYPOH MBINIICHUS, CIOCOOHOCTh B NMHCHbMEHHOW M YCTHOW PEYH MPABHILHO
0hOpMIIATH €T0 Pe3yIbTaThI;
®* yMEHHE TIOCTaBUTh 1edb U chopMynupoBaTh 3aqauyd, CBs3aHHBIE C  peanu3aluei
po(heCcCUOHATIBHBIX (PYHKIIHH.
Pe3ynbTarhl BCTYMUTENBHBIX UCIIBITAHUN OILIEHUBAIOTCS 110 NATHOAILHOM IIKaTe.

OrneHka ompesenseTcss Kak CpeJHHMi 0ayul, BBICTABJICHHBIM JK3aMEHATOpaMH BO BpeMs
BCTYNUTEIHHOTO UCIIBITAHHUS.

Kputepuu oeHK# pe3yibTaToB KOMIUIEKCHOTO BCTYITUTEIIBHOTO UCTIBITAHUS
5 (OTan4Ho)
[TomHbIA  Oe30MMOOYHBIA OTBET, B TOM UHCJIE Ha JIOMOJHHUTEIBHBIE BOIPOCH YJICHOB
PK3aMEHallMOHHOW Komuccuu. Iloctymarommii JOMDKEH TMPaBUIBHO OMNPENENATh MOHSATHS U
KaTerOpHH, BBISIBJIATH OCHOBHBIC TCHJCHIIMM W TPOTHUBOPEYHs, CBOOOTHO OPHEHTUPOBATHCS B
TEOPETUYECKOM U MPAKTUYECKOM MaTepHale.
4 (Xopomo)
[IpaBuibHBIE W JIOCTaTOYHO TIIOJNHBIE, HE COAepXkamiue OMHMOOK M ymylieHui oTBeThl. OreHKa
MOJKET OBITh CHIDKEHA B ClTydae 3aTPYAHCHHH CTYyJIEHTa IMPUOTBETE Ha JOMOJTHUTEILHBIC BOTIPOCHI
YJIEHOB DSK3aMEHAIIMOHHOM Komuccuu. [Ipu oTBeTe AOMYIIEHBI OTAETbHBIC HECYIIECTBECHHBIS
OIINOKU.
3 (Y10BJIETBOPHUTEILHO)
HenocraTouHo monHbIi 00beM OTBETOB, HAJTMYKE OMIMOOK  HEKOTOPHIX MPOOETOBB 3HAHUSX.
2 (HeyoBJIeTBOPHUTEJIBLHO)
Hemonublii 00beM OTBETOB, HaiWuMe OIMMMOOK W TMPOOETOB B 3HAHUAX WIH OTCYTCTBHE
HEOOXOINMBIX 3HAHUIA.

Cocrautenu: ipod. A.W. UBanos, npod. U.B. 3amopornkosa, mpod. B.K. Urnarees, npod. N.I".KoBanenko, mpod.
B.A.Muxaiinosa B.A., npod. B.B. Supimen



IIporpamMmMa BCTYNMTEJIBbHOIO0 UCTILITAHUA B ACIUPAHTYPY

BA30BbBIi BJIOK
Beenenue.
®dusnuecKkue BeIMUYUHbI U UX u3Mepenue. Cucremsl equHull. Teopust pa3MepHOCTH.
. OcHOBBI MEXaHUKH
1.  OcHOBbl JWHAMUKH MaTepualnbHOW Touku. HepuuanbHble cucrembl. [IpuHnun
OTHOCHUTEJIBHOCTH. 3aKoHbI HproTOHA.
2. JlBwxeHue Ten IEpeMEeHHOW Macchl. YpaBHeHue Memepckoro. Waewm I{uonkoBckoro o
peakTUBHOM JBHKeHUH. CTyleHuaTas pakera.
3. OcHOBBI KMHEMAaTUKH U JTWHAMUKU TBEPAOIo Tena. TBepAoe TeNo KaK CHCTeMa MaTepHalbHBIX
touek. LlenTp macc. [loctynarenbHOe U BpalllaTebHOE ABUKEHHUE TBEPAOro Tena. [ 'mpockon.
4. Cuna TaroteHus. 3aKOH BCeMHUpHOro TsAroTeHus. Iloyne TAroreHus M MOTEHUMANT TATOTEHUS.
3axonbl Keruepa. IlepBas u Bropass KocMHYecKHe CKOpOCTH. Macca MHEpTHas U Macca TSATOTEHMS.
[IpuHUMIT SKBUBAJIEHTHOCTHU CUJI UHEPIIMU U CUJI TATOTECHHUSL.
5. Pabora cunbl. Oneprus. IloTeHumanbHas © KuUHETHuYecKas »JSHeprus. PaBHoBecue u
MOTEHIMAIbHAs SHEPTUSL CUCTEMBI.
6. 3aKoHBI COXpaHEHUs B MEXaHUKE: UMITYJIbCa, MOMEHTA UMITYJIbCa, SJHEPTUH.
I1. OcHoBBI MOJIEeKYISIPHOMH GU3NKHN U TEPMOIUHAMUKHI
1. Wneanvubiii Ta3. OCHOBHOE ypaBHEHHWE KHHETHYECKOM TEOPHH Ta30B (ra3oBO€ ypaBHEHHE
Knasuyca). 3akon [lanbrona. YpaBHenue bonbimana. MonekyaspHO-KMHETUYECKOE MOHMMAaHUE
abcoMoTHON Temneparypsl. PeanbHbie rassl.
2. TepMoIMHAMHUYECKME  CHUCTEMBI,  COCTOSHME  TEPMOJMHAMUYECKOIO  pPaBHOBECHS.
KBasucrtarnueckue (oOpatumble) M HecTatudeckue (HeoOpaTuMble) Mpoluecchl. BHyTpeHHss
SHEPrusl, KOJMYECTBO TEIUIOTH U paboTa. YpaBHeHHE cocTosHUS. [lepBoe Hauano TepMOIUHAMUKH.
TemnoemkocTu. OCHOBHBIE TEPMOIMHAMUYECKHUE MPOLIECCH] U UX YPABHEHHUS.
3. Bropoe Hauano TepMOIUHAMUKY ISl KBA3UCTATUYECKUX MPOIECCOB. DHTPOIHUS U a0COMIOTHAS
Temneparypa. Bropoe Hauyano Juisi HEpaBHOBECHBIX IPOILIECCOB. 3aKOH BO3PACTAHUS SHTPOIHH.
Teopema Kapno. Temnnossle nBurateinu.
4. Tperbe Hauano TEPMOAMHAMUKH M €ro cieacTBus. HemocTHXMMOCTh abCONIOTHOrO HYJS
Temreparypsbl. TemnoeMKocTb BOJIN3U aOCOIIOTHOTO HYJISL.
5. OcCHOBHbIE TEPMOJMHAMUYECKHE TOTEHIINAJIBI U BBIpAKEHUS AJ1 AUPPEepeH1InaoB.
6. TepmonnHamuKka ra3oB. TepMOIMHAMHUKA MAarHETUKOB U JUAJIEKTPUKOB. METOJbI OXJIaXIEHUS
BeniecTB. Dpdext Jxoynsa-Tomcona. OxnaxaeHne MeToA0M 00paTUMOIO PacIlupEeHHUs.
Tepmoaunamuka wu3nydeHus. [laBnenue wusnydenusa. 3akoH Kupxroga. 3axon Credana-
bonpmana.
7. YcnoBus paBHOBECHs M YCTOWYMBOCTH TEPMOJMHAMUYECKHUX cucTeM. Da3bl U KOMIOHEHTBHI.
Kpussie paBHoBecus (a3. Da3zoBble mepexoabpl MEpBOTO poja U ypaBHeHue Kiameiipona-
Knaysuyca. ®a30Bble Iepexoipl BTOPOTro poja.
8. Pacmpenerenne MOJIEKYI MO0 CKOPOCTsIM. ViealTbHBIN OJJHOATOMHBIN Ta3 B MOJI€ BHEITHUX CHJI.
Pacnpenenenne Maxkcgemia-bonbiimana. Teopema 0 paBHOpaclpeIeIeHuH CPEAHEN KUHETUUECKOM
SHEPrHH 0 CTEeNeHsIM cBo0oAbl. PaBHOBECHOE H3TyUeHHE.
9. KBaszurepmonuHamuueckast Teopust piaykryaunu. OIyKTyallud OCHOBHBIX TEPMOJMHAMUYECKUX
BEJIMUMH.
I11. OcHoOBBI 3J1eKTpOMarHeTu3Ma
1. Knaccuueckasi 37eKTpoJAMHAMHMKA U TPAHUIBI €€ MPUMEHUMOCTH. YpaBHeHHUs MakcBenaa Kak
pe3ynbTaT 0000LIEHHUS ONBITHBIX (aKTOB. 3aKOH COXpaHEeHMs 3apsiia. YpaBHeHUs MakcBenia Uis
I0JIEHN 3apsi/I0B U TOKOB B BaKyyMe.
2. DHeprus >IeKTPOMArHUTHOTO TOJs. 3aKOH COXPAHEHUsS SHEPTHH B AJIEKTPOAMHAMUKE (BEKTOP U
teopema IlolinTiHra). Cuitbl, AeCTBYIONIME HA 3aps/Ibl U TOKU.

Cocrautenu: ipod. A.W. UBanos, npod. U.B. 3amopornkosa, mpod. B.K. Urnarees, npod. N.I".KoBanenko, mpod.
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3. Makpockonuyeckass 1 MUKPOCKOIIMUYECKasl JIEKTPOAMHAMUKA U UX CBsI3b. Makpockonndyeckoe
II0JIE KaK YCPEIHEHHOE MUKPOCKOIIMYECKOE ITOJIE.

4. VpaBHeHuss MakcBeiia A BellecTBa. MarepuanbHble ypaBHEHUs. | paHUYHbIE YCIOBUS IS
BEKTOPOB 110JI. DHEPrUs 3JIEKTPOMArHUTHOTO 0JISl B CPEJIE.

5. DOnexrtpocratuka. [uanekrpuku. Ilonspuszauus ausnexTpuxos. M3MepeHue AMAIEKTPUUECKON
npoHunaemMoctu. CerHeTo3IeKTpUKY, aHTUCETHETONIEKTPUKH.

6. CranuoHapHBId DSJIEKTPUYECKUA TOK. OJEKTpOABMXKYymas cwia. KoHTakTHas pa3HOCTH
noteHuuanos. TepMmoanekTpuuecTBo. CBEPXIPOBOAUMOCTD.

7. MarnuTHoe noJie Toka. JlelicTBue MarHuTHOTO MOJIA HA TOK. B3anmoeiicTBre TOKOB.

8. Marneruku. MarnuTHoe TmoNe B MarHetukax. Jlma-, mapa-, (¢eppoMarHeTHkw,
aHTU(epPOMArHETUKH.

9. DnexTpuyeckuii TOK B razax. CaMOCTOSTEIbHBII U HECAMOCTOSITEIbHBIN Pa3psIbl.

10. Kgsasucranmumonapnoe mnpuOmmwkenne. CxuH-3QPexT. DIEKTpOMarHUTHAS HMHIYKIIHSA.
KoadduimenTsl CaMOUHIYKIIH U B3aUMOWHIYKITHH.

11. DOnexkrpuueckue konebanus. 3akoH Kupxroda nis KBa3UCTAaLMOHAPHBIX TOKOB. MeToabl
reHepaluy 3JIEKTPUUECKUX KoeOaHui.

IV. Onrtuka

1. DnexrpomarHuTHas Teopusi cBera. CBeTOBble BOJHBI B Bakyyme. Cucrema ypaBHEHH
Makcsemia. BonHoBoe ypaBHeHue. PenieHue BOJIHOBOIO YpaBHEHMS B BUJAE IUIOCKHX U
chepuueckux BOJH. CKOpOCTb  PAaCHpOCTpaHEHUs  AIEKTPOMArHUTHbIX  BojH. Ilnockas
DIIEKTPOMArHUTHAsE BOJIHA, €€ CTPYKTypa M TMpeICTaBlIeHHE B KOMIUIEKCHOWH (opme. Bekrop
IToiinTHHra. MeTonbl ONpeaeeHns CKOPOCTH CBETA.

2. Wnrepdepenmus cera. KorepeHTHOCTh. MeToApl MOJMYYEHHsT KOTEPEHTHBIX KOJICOAHUH B
ontuke. [IpakTuueckue cxembl ABYITy4eBOM HMHTepdepeHLHH. BpemeHHas W mpocTpaHCTBEHHas
KOI€pEeHTHOCTb. ~ MHoromydeBass  MHTepQEpEeHLMs.  ODKCIEPUMEHTAIbHOE  OCYIIECTBIIEHUE
UHTEepEPEHIIMU CBETA.

3. Hudpakuus csera. llpunmun Itoiirenca-®penens. UWurterpan [roiirenca-®penens. 30HBI
Openens. Bekropuble auarpammbsl. [IpubGmmxenne Kupxroda. Onruyeckoe npuOIMIKEHHE.
Hudpaxus @penenst. Judpakuus B napaenbHbix gydax. [Ipumepsl nupakiiMoHHBIX SBICHUM.
JudpakumoHHas pereTka.

4. Tlonspuszanus cBeta. COCTOSHUS MOJIIPU3ALUU IUIOCKOH MOHOXPOMAaTUYECKON BOJIHBL. 3aKOH
Mamoca. Crenenp nossgpusauuu  cBeta. (OCHOBHBIE METOABI IOJNY4YEHMS M aHalu3a
MOJIIPU30BAaHHBIX 3JEKTPOMArHUTHBIX BOJIH. [lomsipusanus mpu OTpakeHMM W NPEIOMIIEHMM Ha
rpaHuLie AUAJIEKTpUKa. [[BoiHOE JTydenpenomiieHne. PacpocTpaneHue cBeTa B KpUCTAILIAX.

S. B3anMozeicTBue  CBETOBBIX  BOJH C  BEIIECTBOM.  MarepuanabHble  ypaBHEHUS.
JudnexkTpuueckass NPOHMIIAEMOCTb M JUJIEKTpUYecKas  BoclpuuMuMBOCTh.  Ilokazarens
npenomiieHus: cpensl. Hemonoxpomarnueckoe uziydeHue. CKOpPOCTh pacHpOCTpaHEHHUs CBETa B
Beniectee. PazoBasg ckopocTh. BonHOBbIE makeTsl. PacnpocTpaHeHHME CBETOBOIO HMMITYJIbCA B
nucneprupytomein cpene. I'pynnoBas ckopocts. Popmyna Panes. Kiaccuueckas anekTpoHHas
Teopus aucnepcuu. KomiiekcHas nuanekTpuyeckas NpoHUnaeMocTb. HopmanbHas M aHoOMalbHas
nuctiepcusi. CBsi3b MEXIy aHOMAJIBHOW TUCTIEPCUEN U TorJomeHneM. 3akoH byrepa.

6. Onruyeckue sBIEHUS Ha TpaHMILE pas3fena /AByX cpea. [paHUuYHBIE YCIOBHS IS
ANIEKTPOMATHUTHOIO TOJIA. 3aKOHBI OTPaXKEHMsI M IPEJIOMIICHHsI CBETA HA T'PAHMIIE pa3zienia ABYX
cpel. SIBneHwe mnonHOro BHyTpeHHero otrpaxkeHus. @dopmynsr @Dpenens mis1 S- u o p-
MOJIAPU30BAaHHBIX BOJIH. DHEpreTuyeckue U (a3oBble COOTHOIIEHUS TMPU MPETOMIIEHUU U
OTpa)XEHMH CBETAa Ha rpaHulie pa3zaena. SBnenue bprocrepa.

7. CBeroBbIe BOJIHBI B aHU30TPONHBIX cpeaax. HopmaibHble CBETOBBIE BOJHBI B aHU30TPOIIHOM
Kpuctaye. TeH30p AMAIEKTpUUECKO npoHunaemoctu. J[BoiliHoe sydenpenomienue. JlydeBas u
¢dazoBasi CKOPOCTH B aHU30TPOIHOM cpenie. OMHOOCHBIE U IBYOCHBIE KPUCTAILIIBI.

8. T'eomerpuueckas onTHka. YpaBHEHHE diikoHana. PacripocTpaHeHue cBeTa B HEOAHOPOIHOM

Cocrautenu: ipod. A.W. UBanos, npod. U.B. 3amopornkosa, mpod. B.K. Urnarees, npod. N.I".KoBanenko, mpod.
B.A.Muxaiinosa B.A., npod. B.B. Supimen



cpene.

9. Tlonsrue dorona. Dueprust U uminynasc Gporona. ®otordpdexr. Padorsr CtoneroBa. OCHOBHBIC
3aKOHOMEPHOCTH. 3aKOH DUHIITEITHA. DOTOZJIEMEHTHI.

10. HMmmnynsc dpotona. [laBnenue cera. Padotsl JleObenena. Spnenne Komnrona.

V. AtomHasi QuU3HKa 1 KBAHTOBas MEeXaHUKA

1. Crpoenue atoma. CrekTpaiabHble 3akoHOMepHOCTU. OmbIThl Pedepdopaa nmo paccesHuto anbda
gactull. Teopusi bopa. OmbiT ®@panka u ['epra mo pacmpeneneHuio MOTSHIIMATIOB BO30YKICHUS
aroma. CekTp BoAopoaa.

2. Bomubl ge-bpoiins. DxcrnepuMeHTalbHBIE TOATBEPXKICHHUS THIOTe3bl Ae bpoiinsa. Dddext
Pamzayaspa-Tayncenna. udpakuus 37eKTpOHOB.

3. OcHOBHBIE TIOCTYJNAThl KBAaHTOBOM MeEXaHWKU. BoyiHOBas (yHKIMS, €€ BEpOSTHOCTHAs
MHTEpIIPETalNs, CBOICTBA BOJIHOBON (yHKIMU. KBaHTOBO-MeXaHWYECKUE BEIMYMHBI U ONEPaTOPbI
VpaBuenne Upeaunrepa. Omnepatopbl Kak  JUHAMU4YecKue  nepeMmeHHsle.  [IpuHnun
HeonpeneneHHoctu ['eiizenOepra. Hecrarmmonapuoe ypaBHenume Ilpenunrepa. CranmoHapHbIC
KBaHTOBBbIE cocTosiHusA. CranumonapHoe ypaBHenue Illpeaunrepa. DJeKTpoH B  OJHOMEPHOM
OECKOHEYHO TIIyOOKOW MpSMOYroidbHOM moTeHIHanbHOi siMe. TyHHenbHbIN 3¢ dekr. KBaHTOBBII
ocumuisTop. Potarop. DnemenTapHas KBaHTOBast TEOPHS U3TydeHUs, K03 duumenTsr DHITEHHA.
4. BonopomomnonoOHble aTOMbl. J[BHXKEHHE 3JEKTpOHA B KYJIOHOBCKOM Moje. ATOM BOAOPOJA.
Pacnpenenenne 5SIeKTPOHHON IUIOTHOCTH B aTtomMe Bojaopona. Kiaccuukamusi cocTossHHNA
3JIEKTPOHOB B aTOME€ BOJOpOJAa. YPOBHU SHEpPruM B aroMe Bojopoda. CHEKTp H3IydYeHHs.
Bonopo1onoo0HbIe aTOMBI M CHCTEMBI.

5. Cnun »snektpoHa. Omepatop cnuHa. OmepaTop NpPOEKUHUH CIOHWHA HA IPOU3BOJIBHOE
HarpaBieHue. CrnuH B MarHuTHOM mone. [lpemeccusi crnmHa. MarHUTHBIA M MEXaHWYECKUM
MOMEHTHI aroma. OpOUTaIbHBIA U CIIMHOBBI MOMEHTHI aToMa. [lonHbiit MoMeHT atoma. [lonsaTus
J-J- m LS-cBs3u. MynbrurieTHOCT, TepMoB. Kiaccudukanus cocrosHuii aroma. [losHbri
MarHUTHBIM MOMEHT aroMa. ['mpoMarHutHoe cooTtHoueHue. Muoxurens Jlanae. /[ByxypoBHEBbIN
aTtoMm. BzaumoseiicTBre 1ByXypOBHEBOIO aTOMa C KOTEPEHTHBIM PE30HAHCHBIM U3IIYYCHHEM.

6. Mmuorosnexktponnsie aToMbl. Ilepuoamnueckas cuctema snementoB JI.M. MenneneeBa u ee
o0bsicHeHue. DnekTpoHHble KoHburypauuu. [Ipunnun Iaynu. IlpaBuno Xynaa. 3akoHOMepHOCTH
3aMOJIHEHUsT DJEKTPOHHBIX 000704eKk U Tmogo0onodek. OTKIOHEHHS OT HUIACAlbHOM CXEMBI
3aroJIHEeHUs 000JI0YEK aTOMOB.

7. PentreHoBckoe uznydeHue. TOPMO3HOE MU XapaKTEPUCTUUYECKOE PEHTICHOBCKOE H3IIyueHHE.
Pentrenosckue cnektpel. 3akoH Mosznu. [lornomienne u paccesHrue peHTTeHOBCKOTO M3JTy4YeHUs B
BeriecTse. udpakius peHTTeHOBCKOTO U3TyUYCHHS.

8. Arom renms. OOMeHHOE B3anMozelicTBue. CHMMETPUYHBIE M aHTHCUMMETPUYHBIC PEIICHUSI.

9. Teopust BO3MymIeHHS. ATOM BOAOpPOJa B JJIEKTPUYECKOM M MArHUTHOM TMOJSX, TEOpHUS
paccesiausi. bBopHOBCKO€ MPUOIIIKEHNE B TEOPUH MOTEHIIMAIEHOTO PACCESTHUA.

10. DnexTpoH B mepuoanyeckoMm moje. OCHOBHBIE Pe3yJabTaThl 30HHOW TEOPHH TBEPIAOTO Tena.
Mopnenu Merasuia, HOIYPOBOJHUKA, H30JISATOPOB.

11. Ocnosuble Moaenu siapa. Jledekt mace saep.

12. DnemeHTapHBIC YaCTHIIBI: TPOTOHBI, HEUTPOHBI, ME30HBI, JJICKTPOHBI, ()OTOHBI, HW30MEPHI.
OCHOBHBIE SIICPHBIE PEAKIIUU.

13. Dddext Meccbayapa.

Cocrautenu: ipod. A.W. UBanos, npod. U.B. 3amopornkosa, mpod. B.K. Urnarees, npod. N.I".KoBanenko, mpod.
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IIporpaMma mo Hay4YHO# CIENUAIBHOCTH
Hay4yHble HanpaBienus 1.3.1. ®u3nka KocMoca, aCTPOHOMHS
1.3.17. Xumndeckas ¢guznka, ropeHue H B3pbIB, (PU3NKA IKCTPEMAJILHBIX COCTOSTHMIA BelllecTBa
1. PenaruBuctckoe ypaBHEHHUE OBUKEHU. PensTuBUCTCKas Macca.
2. Konebanus. 'apmonnyeckue konebanus. CoOcTBeHHbIE KojeOaHUs. 3aTyXaroulue KoJeOaHwMs.
Pezonanc. Cnoxxenue konebanuii. buenue. Dddexr Jomrepa.
3. Bonubl. IlpomonpHble W mornepeunbie konebanus. [lnockwe u cdepudeckue BOIHBL YTIpPyrue
CBOMCTBA Cpe/ibl U CKOPOCTh PacpOCTPaHEHUsI BOJHbBI. CTOSYME BOJIHBI.
4. OcHOBHBIE MOHATHS U MOJIEIM CIUIOIIHOM cpenpl. ['uaponnHaMuka. YpaBHEHUE HEPEPHIBHOCTH.
3aKOHbl M3MEHEHHs IUIOTHOCTHM HMMIMYJIbCAa W IUIOTHOCTU HHEPrUU. YPAaBHEHUS TUIPOJUHAMHKHU
HEUJIeaIbHOU KUJKOCTH.
5. Unrerpan bepuymmu. [lorenuuansHoe teueHnue. YpaBuenue HaBbe-Ctokca. Yucio PeitHonbca.
Teuenne [lyaseiins. MeToas! onpeneneHus BI3KOCTU. JlaMiuHapHOe U TypOyJIeHTHOE TCUCHHS.
6. 3ByKoBbIe BOJIHBI. BomHOBOE ypaBHeHue. SIBnenue Jlomiepa. Y gapHble BOJHBI B U€aTbHOM rase.
7. Yopyrue Ttena. CBsizpb MeXAy AeQOpMalusSMH ¢ HaOPHKCHUSAMU. YTPYrue KOHCTAHTHI
U30TPONHBIX Tel. DHeprus ymnpyrod aegopmanuu. YIpyrue CBOMCTBA peajbHBIX Ten (mpeaen
IPOYHOCTH, MacTuueckue nedopmanun). [IpononbHbie xonebanust crepkHsa. berymme u crosuue
BOJIHBIL.
8. YcnoBue pa3peKeHHOCTH M YCIOBHE HOHU3AIMH IUIa3MbI. YCIIOBHE YCTOWYMBOCTH IUIa3MBI U
UJeaNbHOrO rasa.
9. MUKpPOCKOITMYECKOEe U MaKPOCKOIMMYECKOE ONMucaHue cucteMbl. [locTaHoBKa mpoOiIeMbl MHOTHX
TeI B CTaTU4YecKod MexaHuke. Pa3oBoe MPOCTpaHCTBO U YypaBHeHue JlmyBuiuis. KBantOoBOE
OIMCAHUE COCTOSTHUSI CUCTEMBI.
10. MukpokaHonudeckoe pacnpenenenue. CraTucTuueckuii Bec u SHTponus. KaHoHHueckoe
pacnpenenenne ' m66ca. Craructudeckas CcyMMa COCTOSIHUM B CBOOOIHASI SHEPT .
11. ®wusuyeckue XapakTEpPUCTUKU OpPOYHOBCKOTO JABIKeHUsA dactull. Dopmyna DiiHimiTeiiHa.
CroxacTuyeckue MapKOBCKUE IIpoulecchl. YpaBHeHue OifHiTelHa-Dokkepa-Ilnanka u ero
MPOCTEUIINE TPUMEHEHUS.
12.  CrhekrtpaibHble MPEACTABICHUS U BPEMEHHBIC KOPPEISIMK CIIyJaiHBIX MPOIECCOB. TermoBbie
mrymsl ¥ popmyna Haiiksucra.
13. Tsepmoe Ttemo. Kpucrammudeckass pemieTka. OIEMEHTHI CHMMETPHH. MOJIEKYIspHbIE,
METaJUINYEeCKUe Y MOHHbIE KpUCTaUIbl. J{udpakius peHTTeHOBCKUX Jyded Ha MpOCTPaHCTBEHHOU
pelieTke.
14. Meronpl PEHTIEHOBCKOIO CTPYKTYpHOro aHanu3a. Ilpumepbl aHM30TponuM (HU3HYECKUX
CBOMCTB KPHUCTAJIJIOB.
15. OcHoBbl  TepMoOIUMHAMUKU  HeoOpatumbix  mpoueccoB.  CoortHomenuss  Owcarepa.
Kunetnueckue ypaBHEHHsI B CTaTUCTUYECKOM MexaHUKe. Y paBHeHHs boromo0oBa i KilacCHYeCKHX
GyHKIMI pacnpeaesneHus.
16. Atombl menouHslx MeTtauioB. CoOCTBEHHbIE 3HAaYeHMs HSHepruu. (CxeMa 3SHEpreTHYecKUX
nepexo10B. Jly0ieTHas CTpyKTypa ONTHYECKUX CHEKTPOB IIETOYHBIX METAIJIOB.
17. BzaumogeiictBue aroma ¢ MarHuTHeIM 1noieM. Oddexkr 3eemana. Pacmeruienue
SHEpPreTUYecKux ypoBHel aToMoB. DddexT [lamena - baka.
18. BzaummopeiicTBue aToma ¢ anekTpudeckum mosieM. Iddext lrapka.
19. Vpaeuenue Kineiina - ['opmona. YpaBuenue [upaka. [IoHATHE 00 3JIEKTPOHHO - MO3UTPOHHOM
Bakyyme. JIaMOOBCKHii cABUT ypOBHEH. AHOMAaJIbHBIN MarHUTHBIH MOMEHT 3JIEKTPOHA.
20. Meronpl HAONIOJCHUS JJIEMEHTAPHBIX YaCTHIL. YCKOPUTEIH: CHHXPO(a30TPOH, IUKIOTPOH,
6eratpon. Kocmuueckue qy4du.
21. Tlpubmmxenue bopua-OmnmenreiiMepa. DNEKTpOHHBIE TEPMBI MOJEKyl. Meroabl pacdera
AIIEKTPOHHOM CTPYKTYpBI MOJIEKYJI.
22. Komnebanus MONEKyNIl. DIEKTPOHHO-KOJIEOATEbHBIE CIIEKTPHl MOJIEKYJ. BpamarensHbie
CIEKTPBI MOJIEKYIL.
23. DreMeHTHl TeOPUHU KBAaHTOBBIX TEPEX0I0B. BeposTHOCTH Mepexo/10B B €IMHUILY BPEMEHH.

Cocrautenu: ipod. A.W. UBanos, npod. U.B. 3amopornkosa, mpod. B.K. Urnarees, npod. N.I".KoBanenko, mpod.
B.A.Muxaiinosa B.A., npod. B.B. Supimen



IIporpaMmma nmo Hay4Hoil CIeNUAJIbHOCTH

Hayunoe nanpasienue 1.3.4. Paguodusnka
I. Teopusi kKos1eOaHMIA.
1. JluneiiHple M HEJMHEHHBIE CUCTEMBI C OJHOM creneHblo cBoOOabl. CuinoBoe H
apaMeTpUUecKoe BO3eHCTBUE Ha JIMHEIHHbIE U Cl1a00 HETMHEHHBIE CUCTEMBI.
2. ABToKonebaTeIbHBIC CUCTEMBI C OJTHON CTENEHBIO CBOOOIbI. DHEPTreTUIECKHE COOTHOIICHUS
B aBTOKO0JIEOATENIbHBIX CHCTEMAX.
3. Meronbl TEOpUM HENMHEHHBIX KOJIeOaHui. AHANU3 JBUKCHHS Ha (a30BOH TUIOCKOCTH, METOJ
MaJIoro napaMerpa, yKOpo4eHHbIE YPaBHEHHUS.
4. ABrokonebaTelbHBIE CHCTEMBI C JBYMs CTENEHSMH CBOOOIBI. SIBIEHUS 3aTATUBAHHUA U
rameHus konebaHuid. BzaumHas cMHXpOHU3a1MsI KoJIeOaHUH IByX IT'€HEpaToOpOB.
5. CoOcTBeHHBIC M BBIHY)XJCHHBIC KOJEOaHHs JIMHEHHBIX pacIpe/esIeHHBIX CUCTEM KOHEYHOMH
JuinHbl. Posib rpannunelix ycnosuid. IlpeacraBnenne xonebanuil B opme psaa no coOCTBEHHBIM
Kose0aHusIM U B popMe BOJTH.
I. Teopusi BoJH
1. PacnpoctpaHeHHe IJIOCKMX BOJH B MaTE€pHANbHBIX CpeJax IpU Y4eTe BPEMEHHOW U
IIPOCTPAHCTBEHHOM Iucnepcuu. PacrulblBaHuE BOJHOBOIO IIAKEeTa B AMCIEPIHPYIOIIEH Cpene.
JucnepcuoHHOE ypaBHEHHUE.
2. llpeacraBieHue BOJIHOBBIX IIAKETOB B BHJIE CYNEPIO3UIMM IUIOCKMX BOJIH. BoiHOBOI
napaMmerp, poCTPaHCTBEHHO-BpEMEHHbIE aHajoruu. dyprpe-onrtuka.
3. Pacnpoctpanenue BosiHBI B HenuHEHHON cpene 0e3 mucnepcuu. OOpazoBaHHe yaapHOU
BOJIHBI. MeTOJ1 MEIJIEHHO MEHSIOUIUXCS aMIUIUTY/L JUIs PELLICHUS] HEIMHEHHBIX BOJHOBBIX 3a/1a4.
4. ONEKTpOMarHuTHbIE  BOJHBI B BOJHOBOAAX M  IEPUOJUYECKUX  CTPYKTypax.
[TpocTpaHcTBEHHBIE TAPMOHUKY B IEPUOAUUECKUX CTPYKTYpax.
Il. Crarucruyeckas paguopusuka
1. OcHOBHBbIE OHATHS TEOPUU CITYHaMHBIX MTpolieccoB. CTallMOHAPHbBIE U HECTALMOHAPHBIE
cilydaiiHble MPOLECCHI U CIIOCOOBI UX OIMCAHUS.
2. KoppensaunonHo-crieKTpaibHas TEOpuUs CllydaitHbIX nporeccoB. Teopema Bunepa — XuHunHa.
3. MapxkoBckue nporecchl. YpaBHeHne MapKkoBcKoro npotecca u ypapHenue dokkepa —I[lnanka
— Konmoropoga. Ilousitue "6emoro mryma".
4. CraTucTHYeCKHE XapaKTepUCTHUKU orubaromeil u ¢a3bl y3KOMOJOCHOTO CllydyailHOro
npouecca. Illymbl B aBTOreHepatopax. PacmpeneneHue amIuidTynbpl, mHpuHa H  (dopma
CHEKTPAJILHOMN JIMHUM.
5. IlyacconoBckuii mpouecc. JlpoboBoit mym u ¢opmyna Illortku. TemmoBoil mrym.
Knaccuueckuii u KBaHTOBBIN BapuaHT Gopmyinsl HalikBucra.
6. OOnapyxenue cnabbix curHasoB Ha (oHe mrymoB. OIleHKa TapaMeTpOB CHTHAJIOB.
CornacoBaHHbIH GUIBTP.
I1l. KBanroBas paguodusuka
1. CnoHTtaHHBIE U UHAYLIUPOBAHHBIE MEPEXO/IBI.
2. Ontuueckue pe3oHaTopbl. Pezonarop ®adbpu — [lepo, KoHPOKATBHBINA W KOHIEHTPUIECKUI
pe30HaTOPbl, HEYCTOMUUBBIA pe3oHaTop. [IpogonbHbIe U MonepeyHble TUIbI KoJeOaHUH, CIIeKTp
4acTOT U pacXOAUMOCTh (HaIpaBI€HHOCTh) U3llydeHus. JloOpoTHOCTb.
3. dopMa U MHTEHCHBHOCTh CHEKTPAIbHbIX JUHUN. OIHOPOIHOE U HEOJHOPOAHOE YIIMPEHHE.
EcrecTBeHHas mmprHa, CTOJIKHOBEHHE U JOMJIEpOBCKoe ymupeHue. [lonepednoe u npoionbHOe
BPEMEHA PEJIAKCALINH.
4. KorepeHnTHoe B3aUMOJICIICTBUE JBYXYPOBHEBOH CUCTEMBI c H3JIy4YECHUEM.
CaMoMHIYIIMpOBaHHAsL MPO3PAYHOCTb. [IpUHIMITEI pabOTHl MPUOOPOB KBAHTOBOW 3JEKTPOHUKH.
MeTo/p1 co31aHNSI HTHBEPCUH HACETICHHOCTEN U OTPULIATEIBHOTO TOTJIOMICHHUS.
5. Pexumbl paboThI J1a3epoB: HEMPEPBIBHBIN PEXKUM IeHepaliy, ePEeX0JHbIE POIECCHI, PEKUM
MOJYJALMA  JOOPOTHOCTH, CHUHXpoHHU3alus MoJ. CBEpXKOPOTKHE MMITYJIbChl. MeToabl
CTaOMIIM3aLUU YaCTOTHI JIA3E€POB.

Cocrautenu: ipod. A.W. UBanos, npod. U.B. 3amopornkosa, mpod. B.K. Urnarees, npod. N.I".KoBanenko, mpod.
B.A.Muxaiinosa B.A., npod. B.B. Supimen



IIporpaMmma nmo Hay4Hoil cCeNMAJIbLHOCTH

Hayunoe HanpasJienue 1.3.8. ®u3uka KOHJAEHCUPOBAHHOIO COCTOSIHUSA
1. Knaccuduxanus TBepAbIX Tes. TUnbl CBSI3U. DHEPTHUsl CBS3H.
2. MounekyinsipHble KpUcTaibl. IOHHBIE KPUCTAIIIBL.
3. KoBanenrnslie kpuctamisl. Metaiuisl. [InoTHelne yrnakoBKy.
4. Kpuctaymmuyeckue pemeTkd. Bekrtop TpaHcmauuu. DnemMeHTapHas sdeiika. [IpumutuBHAsS
sueiika Burnepa — 3eiftia.
5. Pemerku bpase. Cunronuu. Munexkcsl Musepa.
6. DneMeHTBl CHUMMETPUHM KpUCTAJUIOB. ToueuHas rpynma cummerpud. lIpocTpaHcTBEeHHBIE
IPYyMIbl CHMMETPUH.
7. dudpakuus B kpuctawiax. 3akoH Bynbsga — bperra. OcHoBHBIE TP PAKIIHOHHBIE METOIBI.
8. Kiaccudukanms neexToB KpUCTANIMUECKOTO CTPOCHHMS.
9. Toueunsle neeKThl: OCHOBHBIC THIIBI, paBHOBECHas KOHIEHTpanus, aepextsl IlloTTku u
®penkens. LlenTpsl okpacku. Paguannonnbie 1eeKxThl.
10. KpaeBble qucnokanuy. BUHTOBbIE IHUCITOKAITNH.
11. Konryp u Bektop broprepca. Dueprus nucnokanuu. McTouHUKN 1HCIOKALIH.
12. Onucanue SHEPreTUYECKOTO COCTOSHUS KpHUCTAUIa TpPH TOMOINM Ta3a KBa3MYaCTHUIL.
[TprMepbl KBa3NYACTHIL.
13. VpaBuenue Illpeaunrepa mns TBeproro Tena. OnHO3IEKTPOHHOE NpUOIMKEHUE. MeTron
Xaptpu— Doka.
14. CpoiicTBa BOJHOBOTO BEKTOpa 3JEKTpOoHA B KpucTamuie. CBOOOAHBIA AJIEKTPOH U DIIEKTPOH
BKpuctauie. KBasuummyibc. DHepreTH4ecKue 30Hbl.
15. Duepreruueckuil crnekrp 3nekTpoHa B kpucramwie. Monens Kponura — Ilennu. Caydau
CHJIBHOM U c11a0o0ii CBA3H.
16. 3amosHEHHE 30H IEKTPOHAMHU. METaJUIbl, IUAIEKTPUKH, TIOTYIPOBOTHUKH.
17. DddexTuBHas Macca IIMEKTPOHA.
18. Dnexrponnsiii ra3 @epmu. Pacnpenenenne Gepmu — [upaka. Temneparypa Oepmu.
19. Duepreruyeckue ypoBHU IPUMECHBIX aTOMOB B KpUcTajlie. JJOHOpHbIE IPUMECH.
20. DHepreTHuYeCcKHe YPOBHH IPUMECHBIX aTOMOB B KpHCTaIlIe. AKIIEITOPHBIEC TIPUMECH.
21. CobcTBeHHast MPOBOIUMOCTh MOJIYTIPOBOAHUKOB. Y A€TIbHASL AJIEKTPOIIPOBOTHOCTb.
22. TIpoBOIMMOCTb PUMECHBIX MOJYITPOBOIHUKOB.
23. CBoiicTBa TBEpABIX TEN B CHIIBHBIX DJIEKTPUYECKHUX MOJSAX. Pa3orpeB aeKTpOHHOTO ra3a u
apdext ['ana. Y napHas nonuzanus u 3gpdext 3unepa.
24. DNeKTpONpPOBOIHOCTH TUAJIEKTPUKOB.OCHOBHBIE MEXaHU3MBI IIPOBOAMMOCTH BIIMAIICKTPHUKAX.
25. Tlonspusanuus 1udneKTpuKkoB. TUIIBI yIIPYToil U TEMI0BOM MospU3aLny.
26. TIpe3oanexrpudeckuii 3¢ dekt. [Tuposnekrpuaecknii 3hhekT.
27. CerHeTodJIeKTPUKH.
28. MexaHu4ecKkre CBOMCTBA TBEPABIX Tell. TeH30p HAPSIKEHHMS.
29. Vnpyras nedopmanus. MaremaTuyeckre OCHOBBI JAe()OPMAIMOHHOTO COCTOSHUA. TeH30p
nedopmaruu.
30. OmnTuyeckue cBOMCTBA TBEPAbIX TeNl. BUabl B3aMMOIEHCTBHS CBETA C TBEPABIM TEJIOM.
31. Tlornomenne cBeTa KpUCTAUIAMH (TIOTJIOIIEHHWE CBOOOTHBIMA HOCHUTEIISIMH, PEIICTOYHOS
MOTJIOUIEHHUE, SKCUTOHHOE MOTJIOIIEHUE U T.1.).
32. Knaccuduramnus MarHeTHKOB.
33. IIpupona nuamaruerusma. [Ipupoa mapamMaraeTusma.
34. ®deppomarueTusM. AHTH(GEeppoMarHeTu3m u GpeppuMaraeTuszm. GeppoMarHuTHHIE JOMEHBI.

Cocrautenu: ipod. A.W. UBanos, npod. U.B. 3amopornkosa, mpod. B.K. Urnarees, npod. N.I".KoBanenko, mpod.
B.A.Muxaiinosa B.A., npod. B.B. Supimen



OCHOBHAS JIUTEPATYPA
JJ1s1 IOITOTOBKH K BompocaM 6a30Boro 06,10ka
Crpenkos C.I1. Mexanuka. M.: Jlans, 2005.

1.

2. MarBeeB A.H. Mexanuka u Tteopusi otHocutenbHocTH. M.: OHUKC. 21 Bex: Mup u
O6pa3zoBanue, 2003.

3. MartseeB A.H. DnekrpuuectBo u Mmaruetusm. M.: Jlans, 2010.

4. MartgeeB A.H. MonekynspHas ¢pusuka. M.: Jlans, 2010.

3) Kanamuukos C. I'. Dnexrpuyectso. M.: @usmarnur, 2003.

6 Kuxoun U. K., Kukoun A. K. Monekynsapnas ¢uszuka. M.: Hayka, 1976.

7 CusyxwuH /[.B. O6mwuii kypc ¢pusuku. T.1 - V. M.: ®uzmariur, 2013-2015.

8. CagenbeB U.I'. Kypc o6mieit dpusuku.T.1 - |11, CII6.: Jlans, 2016.

9. Janmay JIA., Jlubumn E.M. T'mapomunamuka. T.VI. Uzn. 6-e, ucnp. M.: ®uzmamiur,
2015.

10. Kamwureesckuit H.. Bonrosast ontuka. CII0.: JIans, 2008.

11. Cradees C.K., bospckuit K.K., bamnuna I".JI. OcHoBbl ontuku: Yue6Hoe nocodue. CII6.:
[Tutep, 2006.

12. ByrukoB E.M. Onrtuka: YyeOHoe mocoOue Aisi CTYyIEHTOB (DPU3MYECKHUX CIIeHUATbHOCTEH
BY30B. 2-¢ u31., nepepad. u gom. CI16.: Heckwmii quanext; bXB-IlerepOypr, 2003.

13. Haru6una U.M., Mockanes B.A., [lonymkuna H.A., Pynun B.JL. Tlpuknagnas ¢uzuyeckas
onTuKa: YUeOHUK IJIsl BY30B. 2-€ U31l., ucnp. u gon. M.: Beicmas mkoma, 2002.

14. AxwmanoB C.A., Hukutun C.}O. ®usnyeckas ontuka: YuyeOuuk. M.: M3a-Bo Mock. yH-Ta,
1998.

15. MatBeeB A.H. Onrtuka: YuebHoe nocobue i Gpusnueckux creruanabHOCTeld BY30B. M.:
Bricmiasg mkona, 1985.

16. T'omxaeB H.M. Onruka: Yuebnoe nmocodue st By30B. M.: Beicmas mkouna, 1977.

17. Jlanac6epr I'.C. Ontuka: YueOHOE mocobue it PU3UIecKuX CrenuaIbHOCTeH By30B. M.:
Hayxka, 1976.

18. Kpaydopn @. Bomusl. M.: Hayka, 1976.

19. Bopu M., Bons¢ E. OcHoBel ontuku. 2-e uza. M.: Hayka, 1973.

20. MarseeB A.H. Atomuas ¢puzuka. M.: ACT, 2007.

21. MuxaiinoBa B.A., lBanos A.U., lonun JI.B. KBantoBas teopus. - Bonrorpan: M3a-Bo
Bonrorpajackoro yH-ta, 2013.

22. Jlanpay JIJ., JIu¢pumn E.M. Teoperuueckas ¢usuxa: T.III. KBantoBas mexanuka. U3n. 6-e,
ucnp. M.: ®uszmaraut, 2004.

23. Meccua A. KBanroBas mexanuka. M.: Hayka, 1979.

24. HInonsckuii 3.B. Aromuas ¢usuka. T.1. M.: Hayka, 1984.

25. HlInonsckuii 3.B. Aromuas ¢puzuka. T.2. M.: Hayka, 1974.

26. Myxun K.H. DkcriepumenTansHas saepHas ¢usuka. T.1u 1. M.: Dueproaromuzaar, 1993.
27. Hlupoxos KO.M., FOqun K.I1. SAnepuas ¢pusuka. M.: Hayka, 1980.

28. MuxaiinoBa B.A., MuxaiinoBa E.A. Tepmomunamuka, craTucTudeckas Qusuka. -
Bonrorpan: U3a-Bo Bonrorpaackoro yn-ta, 2013.

JOINOJIHUTEJIBHASA JIMTEPATYPA
JJIS1 MOATOTOBKHU K BOIPOCAM 110 HAYYHOM CIENMATbHOCTH

Hayunble HanpasJieHus 1.3.1. @u3uka kocmMoca, acrponomus, 1.3.17. Xumuueckasi
(pu3uka, ropeHne U B3pbIB, PU3NKa IKCTPEMAJIBHBIX COCTOSIHUH BeleCTBA
1. Cenos JI.. Mexanuka CIJIOUIHOM cpenbl. S5-¢ u3 ., ucnp. M.: Hayka, 1994.
2. Jlanpay JIJI., Jludpm E.M. Teopus ynpyroctu. T.VIL. U3x. 5-e. M.: ®uszmarmut, 2007.
3. ®napu P. KBantosas xumus. M.: Mup, 1985.

Cocrautenu: ipod. A.W. UBanos, npod. U.B. 3amopornkosa, mpod. B.K. Urnarees, npod. N.I".KoBanenko, mpod.
B.A.Muxaiinosa B.A., npod. B.B. Supimen



4. Emorun I1.B., KpuBuenkor B.JI. KBanToBas Mmexanuka ¢ 3amauamu. M.: Hayka, 1976.
Hayunoe nanpasienue 1.3.4. Paguodusnka

1. B.B. Murymun, B.1. Mensenes, E.P. Mycrens, B.H. Ilapbirua. OcHOBBI Teopuu KoJieOaHU.

Hayxka, 1978.

2. M.W. Pabunosuu, [I.1. TpyOeukor. BBenenue B Teopuro konedanmii u BoiaH. Hayka, 1984.

3. C.M. PriToB. BBeenue B craructuueckyro paguodusuxy. Hayka, 1966.

4. C.A. Axwmaros, IO.E. JIpskoB, A.C. UupkuH. BBeneHue B cTaTUCTUUECKYIO Paaro(PU3UKy U
ontuky. Hayka, 1981.
5. A. Ban Jlep 3un. llymsr npu u3mepenusix. Mup, 1979.
6. A. Spus. KBanToBas 35ekTpoHHKa U HenuHelHas onTuka. CoBeTrckoe paauno, 1973.
7. P.Ilanten, I'. ITyrxoB. OCHOBBI KBAHTOBOM 3JIEKTPOHUKU. Mup, 1972,
Hayunoe Hanpasjenue 1.3.8. ®u3nka KOHAeHCHPOBAHHOT0 COCTOSTHUSA
HasbiioB A.C. Teopus TBepaoro tena. — M.: Hayka. 1995,640 c.
Amkpodt, Mepmun. @usuka TBepaoro tena. — M.: Hayka, 1976, 540 c.
3aitmam Jx. [Ipuntumne! Teopuun TBepaoro tena. — M.: Mup, 1966, 416 c.
Mapenynr O. Teopus TBepaoro tena. — M.: Hayka. 1980,416 c.
bnetixmop k. @umika tBepaoro tena. — M.: Mup, 1988,608 c.
Kurrens Y. @usuka tBepaoro Tena. — M.: Hayka. 1995,625 c.
Jlannay JI.J, Jlubmmn E.M. KBantoBas mexanuka. — M.: Hayka, 1983.
JInpmmn E.M., ITuraesckuii I1.I1. Cratuctuueckas ¢pusnka — M.: Hayka, 1978, 448 c.
Jludpum E.M., ITuraeckuii [1.I1. ®usnveckast kuaeruka — M.: Hayka, 1979, 528 c.
10. XappucoH Y. DJIeKTpOHHAs CTPYKTYpa M CBOMCTBA TBEPBIX Tesl. DU3NKAa XUMHUECKOU
cBs3u. — M.: Mup, 1983.
11. OBapecroB P.A. KBantoBoxumuueckue MeTo sl B Teopuu TBepaoro tei. JI.: JIT'Y, 1982.
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IK3AMEHAIIMOHHBIE BOITPOCHI

Ba3oBblii 6,10k BONIPOCOB, 00IIHKX VI BCeX HAYYHbBIX HAIIPABJICHUMH
1. OcHOBbl JMHAaMUKU MaTepualibHOM TOukd. VHepuumanbHble cucrteMsl. [IpuHuumn
OTHOCHUTENIBHOCTU. 3akoHbl HbloTOHA. JIBM>KEHHME Ten MEepEeMEHHOW MacChl. YpaBHEHHE
Memepckoro. Maeun L{noakoBCckoro o peakTMBHOM JBMKEHUH. CTylieHUaTas pakeTa.
2. OcHOBBI KHHEMAaTUKH U IMHAMUKU TBEPAOTO Tena. TBeplioe Teno Kak CUCTeMa MaTepUaIbHbBIX
touek. LlenTp Macc. [locTynarenbsHOe U BpalareabHOe ABUKEHUE TBEPAOro Tena. ['upockor.
3. Cuna Tarotenus. 3aKOH BCEMUPHOTro TAroTeHus. [loje TATOTEHHS W MOTEHLMAT TATOTEHUS.
3akonbl Kemepa. Ilepas u BTOpas KOCMHUYECKME CKOpOCTH. Macca HMHepTHass M Macca
TAroteHus. [IpyHIUN S5KBUBAJICHTHOCTH CUJI UHEPLIMM U CUJI TATOTEHHUS.
4. PabGora cuibl. OnHeprus. lloreHuumanbHas M KuUHETHMYecKas »dSHeprus. PaBHoBecue u
MOTEHIMAIbHAsl YHEPT UL CUCTEMBI.
5. 3aKOHBI COXpaHEHHUS B MEXAHUKE: UMITYJIbCa, MOMEHTA UMITYJIbCA, SHEPTUH.
6. Wneanpubiii ra3. OCHOBHOE ypaBHEHHE KHMHETHYECKOW TEOpHUM Ta30B (ra30BOE€ ypaBHEHHE
Kunasuyca). 3akon [lansTona. Ypasuenue bonabiiMana. MonekyisipHO-KMHETHUECKOE TOHUMaHUE
abconmoTHON TemnepaTypsl. PeanbHbie Ta3bl.
7. TepmoauHaMHYeCKME€  CHCTEMbI, COCTOSSHUE  TEPMOAMHAMMYECKOTO  PaBHOBECHSL.
KBazucratnueckue (oOpaTumble) W HecTaTUYecKue (HeoOpaTHUMbIe) mpolecchl. BHyTpeHH:s
SHEPTHsI, KOJIMYECTBO TEIUIOTHI  padoTa. Y paBHEHUE COCTOSTHUSI.
8. IlepBoe Hauano tepmoanHamMuku. TemnoemkocTu. OCHOBHBIE TEPMOAMHAMUYECKHE MTPOLIECCHI
U UX YpaBHEHUS.
9. Bropoe Hauano TEepMOIMHAMUKUA [UIsl KBa3HCTAaTUYECKUX TMPOILIECCOB. ODHTPOMUSA U
abcomoTHas TeMmneparypa. Bropoe Hagano it HEpaBHOBECHBIX IPOILIECCOB. 3aKOH BO3PACTaHUS
sHTponuu. Teopema Kapno. TenoBsie ABUTATENH.
10. Tperbe Hauyasl0 TEPMOJWHAMHKH U €r0 CBOMCTBAa. HemocTmkuMocTh aOCOIIOTHOTO HYJS
TeMreparypsl. TeninoeMKoCTh BOJIM3HU aOCOTIOTHOTO HYIIS.
11. OcHOBHBIEC TEPMOAMHAMUYECKHE TIOTCHIINAIBI U BBIpXKEHUS 1151 1 hepeHnnanos.
12. Tepmoaunamuka ra3oB. TepMoIuHAMUKa MAarHeTUKOB U JUAJCKTPUKOB. MeTobl
oxjaxaeHus BemecTB. ODddekt Jroyns-Tomcona. OxnaxaeHHE METOIOM 00paTUMOTO
paciupeHus..
13. Tepmomunamuka wusnmydeHus. JlaBmenue wu3nydenws. 3akoH Kupxroda. 3axon Credana-
bonsinmana.
14. YcnoBus paBHOBeCUS U YCTOMYMBOCTH TEPMOJUHAMHUECKUX cucTeM. Pa3bl U KOMIIOHEHTHI.
Kpussle paBHoBecus (a3. Pa3oBble INepexojbpl MepBoro pona u ypasHenue Kiameiipona-
Knaysuyca. @a3oBbie nepexoibl BTOPOTO poja.
15. Pacmipenenenue MoOJEKyJ MO CKOpOCTAM. MeanbHbI OAHOATOMHBIN a3 B MOJI€ BHEIIHHX
cun. Pacnpenenenne Makcsemna-bonenmana. Teopema 0 paBHOpacHpeAesIeHHH CpeIHEn
KMHETHYECKOW PHEPTUU 110 CTENEeHsIM CBOOO Ibl. PaBHOBECHOE H3ITyueHHeE.
16. KBazurepmoannamuueckas Teopus baykTyaruu. QnyKkTyanuuu OCHOBHBIX
TEPMOJUHAMHYECKHUX BEIMYHH.
17. Knaccuueckast 37eKTpoJMHAMUKA U TPaHUIIbI €€ IPUMEHUMOCTH. Y paBHEHUsI MakcBea Kak
pe3yabTaT 0000IIEeHHUs OMBITHBIX ()aKTOB. 3aKOH COXpaHEHUs 3apsaa. YpaBHeHHs Makcpesuia
JUISL TIOJIEH 3apsiIOB M TOKOB B BAKyyMe.
18. DHeprusi >MEKTPOMArHUTHOTO TMOJIA. 3aKOH COXPAHEHUS HHEPrMHU B AIIEKTPOJMHAMUKE
(Bextop u Teopema [loitHTHHTA). CHITBI, IEHCTBYIONMINE HA 3aPS/Ibl K TOKH.
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19. Makpockonuyeckasi UM MHKPOCKOINMYEcKass  dJJEKTPOAMHAMHMKA W HMX  CBS3b.
MakpOoCKOIHYECKOE M0JI€ KaK YCPEIHEHHOE MUKPOCKOIIMUYECKOE TOJIE.

20. YpaBHeHus MakcBemnna A BellecTBa. MarepuanbHble ypaBHeHUs. ['paHuYHBIE YCIIOBUS
JUIsL BEKTOPOB I10JI. DHEPIUs EKTPOMarHuTHOTO T0JISI B CpEJie.

21. DIIEKTPOCTaTHKA. JvsnexkTpuku. [Tonspusanus JIHABJIEKTPUKOB. H3mepenne
JUBJIEKTPUUECKON TPOHUIIaeMOCTH. CEerHeTO3JIEKTPUKH, AHTUCETHETOIEKTPUKH.

22. CranudoHapHBIA AJICKTPUYECKUN TOK. DJEKTPOABIKYIIas cuia. KoHTakTHas pasHOCTh
oTeHUuanoB. TepMoaiekTpuuecTBo. CBEPXIIPOBOAUMOCTD.

23. MarauTHoOe 1nojie Toka. J[elicTBue MarHuTHOTO I0JIA Ha TOK. B3anmojeiicTBre TOKOB.

24. Marnetuku. MarautHoe Tmone B MarHetukax. Jlua-, mapa-, ¢eppoMarHeTHKH,
aHTU(EPPOMATHETHKHY.

25. DnexTprudeckuii TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIA Pa3psbl.

26. KsasucranuonapHoe npuoOmmwkenne. CkuH-3Q(EKT. DIEKTpOMarHUTHAs HMHIYKIIHSL.
KoaddutimeHTsl cCaMOMHIYKITNH U B3aUMOUHTYKITHH.

27. Dnektpuyeckue kojebanusa. 3akoH Kupxroda nns xBa3HCTallMOHAPHBIX TOKOB. MeTozbl
TCHEPALNH dIEKTPUIECKUX KOJICOaHMIA.

28. CBeroBbIe BOJIHBI B BakyyMe. OJJEKTpOMarHuTHas mnpuponaa cBera. Cucrema ypaBHEHUU
Makcgemia. BoanoBoe ypaBuenue. CKopocTh cBeTa. MeTO/ bl ONpeiesieHust CKOPOCTH CBETA.

29. CaeroBble BOJIHBI B BakyyMe. PerieHue BOJTHOBOTO ypaBHEHHUS B BHUJE IUIOCKUX U
chepuuecknx BoOJH. [lnockas 3nmeKTpoOMarHWUTHAs BOJIHA, €€ CTPYKTYpa M IPEICTABICHHE B
koMIutekcHoi popme. Bektop IloitHTHHTA.

30. IMonspuzanus ceeta. COCTOSHUS NOMSPHU3AIIH IOCKOW MOHOXPOMATHYECKOW BOJHBI. 3aKOH
Mantoca. Crenenp mnoaspuzauuu cBeta. (OCHOBHBbIE METOJbl TOJIYYEHMS U aHalIM3a
MOJISIPU30BAHHBIX JIEKTPOMATHUTHBIX BOJIH.

31. B3aumojeiicTBie CBETOBBIX BOJIH C BEUIECTBOM. YpaBHeHHs MakcBemia. MaTtepuaibHbie
ypaBHeHUsA. JlMdJeKTpuyeckass TMPOHUIIAEMOCTh U JAUDJICKTPUYECKas BOCIPUUMYHUBOCTD.
BonnoBoe ypaBHeHue. CkopocTh pacnpocTpaHeHusi cBera B BemectBe. [lokazarens
MIPEIOMJIEHUS CPEJIBI.

32. CBeroBbIe BOJHBI B NUHEHHOW M30TpOINHON cpexe. Kiaccuyeckas 3NMeKTpOHHAS TEOpHUS
mucnepcuu. KomriiekcHas nuanekTpuyeckas NpoHHIIaeMocTb. HopmanbHas M aHOMaibHas
nucnepcus. 3akoH byrepa.

33. Hemonoxpomarmdeckoe m3iydeHue. DaszoBas  CKOpOCTb. BOJIHOBBIE  TaKETHI.
PacnipocTpanenne cBeTOBOro HMMMyiabca B JUCHEpPrupyromieil cpeae. ['pymnmoBas CKOpPOCTb.
®opmyina Panes. fBnenune Yepenkona.

34. Onrtuueckue SBICHHUS Ha TpaHUIE pas3iena [BYX cpeld. ['paHWuYHBIE YCIOBUS IS
AJIEKTPOMArHUTHOTO NOJIsl. 3aKOHBI OTPAKEHUSI M TIPEJIOMJICHHS CBETA Ha IpaHuUlle pa3zena JByX
cpen. SIBieHue MOJTHOTrO BHYTPEHHETO OTPaKEHHUSI.

35. OnTuueckue sIBICHUS HA TPaHULIE pa3fiesia IBYX IUANEeKTpUKoB. Dopmynbl OpeHens ais s-u
p- TOJAPU30BAHHBIX BOJIH. DHEPreTHYECKHE M (Pa30BbIE COOTHOIIECHUS MPHU MPEITOMIICHUH U
OTpa)XK€HUU CBETA Ha IpaHulle pasnena. SBnenue bprocrepa.

36. CBeToBBIC BOJHBI B aHU30TPOIHBIX cpefax. HopMaabHbIe CBETOBBIC BOJHBI B aHU30TPOITHOM
Kkpucrtajuie. TeH30p Iu3IeKTpuiYecKoil mpoHuiiaeMocTu. JIBoitHoe ydyenpenomiienue. JlydeBas u
(hazoBasi CKOPOCTH B aHM30TPOIHOM cpesie. OMHOOCHBIE U IBYOCHBIE KPHUCTAJLITHI.

37. T'eomeTpuueckasi onTHKa. YpaBHEHHUE diiKoHamna. PacmpocTpaHeHne cBeTa B HEOJHOPOIHBIX
cpenax.

38. Unrepdepennus csera. KorepeHTHOCTh. METOBI MONMYYEHUS KOTEPEHTHBIX KojeOaHUi B
ontuke. [IpakTuueckne cxemsl ABYIy4deBON mHTEphepeHIu. BpeMeHHas u mpocTpaHCTBEHHAS
KOTepEeHTHOCTh. MHoronyueBass HUHTEpPEepeHIrs. DKCIEPUMEHTAILHOE OCYIIECTBICHHE
UHTEp(PEPEHIIUH CBETA.
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39. JIudpaknus ceera. [lpunnun I'roiirenca-Openens. Muterpan [oitrenca-dpenens. 30HbI
@penens. Bekropusie auarpammbl. Ilpubmmxenue Kupxroga. Onruueckoe mnpubIMmKeHUe.
Hudpakuus Openens u nudpaxus Opaynrodepa. [Ipumepst. udpakinuonnas pemerka.

40. Tucnepcus ceera. HopmanbHas u aHomanbHas qucrnepcuud. Meronsl HaOmoneHus. Cs3b
MEXly aHOMaJIbHOM IUCIIEPCUEN U NIOTJTIOLICHUEM.

41. CgeroBble kBaHTHI. [lonsTne oTtona. DHeprus u umnynbe Gortona. Porodddexr. PaboTs
CroneroBa. 3akoH DiiHIITEHHA. DOTOIIEMEHTHI.

42. Nmmynwe hoTona. JlaBnenue ceera. Pabotsl Jlebenera. SABnenne Kommnrona.

43. Crpoenue aroma. CnekTpanbHble 3akoHOMepHOCTH. OmbIThl Pesepdopaa mo paccesHuio
anb(a wvactun. SnpepHas moxenp aroma. Teopus bopa. Omeir ®panka u I'epua 1o
pacrpeieIeHUI0 IOTEeHIMAN0B B30y eHus aToMa. CrieKTp BoJopoJa.

44. Bonubl ne-bpoiins. DxcnepuMeHTaNbHbIE TOATBEPKIEHHUS THUIOTE3bl Ae bpoina. Dddekr
Pam3ayapa - Tayncenna. Judpakius 3J€KTPOHOB.

45. OcHOBHBIE TOCTYJAaThl KBAaHTOBOM MeXaHWKH. BoiHOBas (yHKIUS, €€ BEpOATHOCTHAs
WHTEpIpeTamys, CBOMCTBAa BONHOBOW (yHkiuu. YpaBHeHue Ilpemmnrepa. OmepaTopbl Kak
IuHamMuueckue nepeMmennsle. [Ipunuun HeonpenenenHoctu I'eiizenodepra.

46. KBanToBble cucTeMbl B OAHOM u3MepeHuu. HecrammonapHoe ypaBHenue Ilpenunrepa.
Crammonapuoe ypaBHenue Llpemunrepa. DieKTpOH B OJHOMEPHOH OECKOHEYHO TITyOOKOM
IPSIMOYTOJIbHOM NMoTeHIuanbHOU siMe. [ToTeHanbHbIi Oapbep U TYHHEIbHBIN 3 deKT.

47. JIuHeWHbI KBAaHTOBBIM TapMOHUYECKUN OCLMIUIATOpP. DHEprus ocuuwuistopa. BomHoBble
(GyHKLIMU OCLILIATOPA, UX CBOMCTBaA. PoTaTop.

48. DnemeHTapHas KBaHTOBasl TEOPUs U3IIydeHUs], KO3pPUIreHTs DIHIITEHHA.

49. Bogopononoo0Hble aToMbl. [IBI)KEHUE 3JIEKTPOHA B KYJIOHOBCKOM I0Jie. ATOM BOJOpOJaA.
Pacnipenenenne S5J€KTPOHHOW IUIOTHOCTH B arome Bojopona. Kiraccuukamust COCTOSHUI
JIEKTPOHOB B aTOME BOAOPOAA. YPOBHHM DHEPrUM B arome Boxopoaa. CHexkTp u3iIydeHus.
Bonoponomnogo6Hbie aTOMBI U CHCTEMBI.

50. Cnun snekrtpona. Omeparop cnuHa. OnepaTop HPOEKIMHM CIUHA Ha IPOU3BOJIBHOE
HanpasyieHue. CnuH B MarHuTHoM nosie. [peneccus cnuxa.

51. MarHuTHBIA M MeXaHMYeCKHM MOMeHThl aToMa. OpOHMTaidbHBIE M CHMHOBBI MOMEHTBI
aroma. [lonsbiii MomeHT atoma. [loHsTHst jj- u LS-cBsi3u. MyJbTHUIUIETHOCT TEPMOB.
Knaccudukanus cocrosHuit atoma. IlonHBIM MarHMTHBI MOMEHT aToMa. [ MpoMarHUTHOe
cooTHouieHue. Muoxurens Jlansue.

52. JIByxypoBHEBbIi aroM. B3aumoneilcTBHE JIBYXypOBHEBOTO aTromMa C KOT€pPEHTHBIM
PE30HAHCHBIM U3TyYEHHEM.

53. MHOTO2JEKTPOHHbIE aTOMBbl. JJEKTpOHHbIE 000mouku aroma. [lpuHmun [laymu.
[lepuoguueckass cucrema snemeHtoB JI.M. MenneneeBa u ee oObsicHEHUE. DJIEKTPOHHBIE
koHpurypaumu. Ilpunmun Ilaynu. IlpaBmino Xynpa. IlocnenoBarenbHOCTH — 3aroJIHEHMS
ANEKTPOHHBIX 000JI04eK M Toa000s0ueK. OTKIOHEHUS OT HJCaIbHOM CXEMbl 3allOIHEHUS
000JI0YEeK aTOMOB.

54. PentrenoBckoe u3inyueHue. TOPMO3HOE U XapaKTEPUCTUYECKOE PEHTTEHOBCKOE M3JIyUeHHE.
PentrenoBckue cnekTpbl. 3akoH Mo3nu. [loromenune u paccesiHie peHTTeHOBCKOTO M3Iy4EeHUs
B BelecTse. Judpaxius peHTreHOBCKOTO U3TyYEeHHUS.

55. Atom renust. O6mMeHHoe B3auMoercTBre. CUMMETpUYHBIE U aHTUCUMMETPUYHBIE PEIICHHUS.
56. Teopust BO3MyIIEHHs. ATOM BOJOpPOJia B 3JIEKTPUYECKOM M MAarHUTHOM MOJSX, TEOPHS
paccestHus. bopHOBCKO€E MPHUOIMKEHNE B TEOPUH MTOTEHIIMATILHOTO PACCESTHUSI.

57. DnexTpoH B nepuoanyeckoM nosie. OCHOBHBIE pe3yNbTaThl 30HHOM TEOPHH TBEPJOTO Tela.
Monenu Mertania, oJayImpOBOIHUKA, H30JISTOPOB.

58. OcHoBHbIe MOzenH sipa. [Jedekt macc suep.

59. DnemMeHTapHbIE YaCTHUIIBI: IPOTOHBI, HEUTPOHBI, ME30HBI, JIEKTPOHBI, ((OTOHBI, H30MEPHI.
OCHOBHBIE sIIEpHBIE PEAKIIUH.

60. Dddext Meccbayapa.
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Bonpockl Mo Hay4YHO# ClIeHAJIbHOCTH
Hay4Hble HanpaBjeHus 1.3.1. ®u3nka KocMoca, aCTPOHOMHUS
1.3.17. Xumnueckasi Gpu3ukKa, ropeHue 1 B3pbIB, PU3KUKa IKCTPEMAJILHBIX COCTOSIHMII BelleCcTB

1. KoneGanwus. 'apmonnyeckue xonebanus. CoOCTBeHHbIE KoeOaHus. 3aTyxaromue KoiaeOaHus.
Pezonanc. Cnoxxenue konebanuii. buenue. Dddekr Jomrepa.

2. Bounnsl. IIpononpHble U mionepednbie koebanus. [lnockue u chepudeckne BOIHBL YTIpyrue
CBOICTBA Cpelbl U CKOPOCTh PACIIPOCTPaHEHUs BOIHBI. CTOSIYME BOJIHBI.

3. OCHOBHBIC TIOHSATHS W MOJEIM CIUIOMHOW cpenbl. [waponuHamuka. YpaBHEHHE
HENPEPBIBHOCTH. 3aKOHBI U3MEHEHMSI IJIOTHOCTH UMIIYJIbCa U IUIOTHOCTH DHEPIHUU. Y paBHEHUE
TUAPOIMHAMUKY HEUAECATbHON KUAKOCTH.

4, Unarerpan bepnymmu. IlorennumanpHoe Teuenue. YpaBHenue Haswe-Ctokca. Ywucno
Peiinonbaca. Teuenue Ilyaseitnsa. Mertosl onpenenenus Ba3KocTH. JlamuHapHoe U TypOyJIeHTHOE
TEYCHMUS.

5. 3ByKoBble BOJIHBI. BonHoBoe ypaBHeHue. SBinenue [lomiiepa. YibTpasByk (MOJydyeHUE U
IpUMEHEeHHE). Y AapHble BOJIHBI B UJI€aJIbHOM rase.

6. Yopyrue Ttena. CBsizp MexAy aAehopManmusMu W HaNpsOHKCHUSMH. YIpPYyrue KOHCTaHTHI
U30TPOIHBIX TeJ. DHeprus ynpyroil nedopmanuu. Ymnpyrue cBOMCTBa pealbHbIX Tesl (Tpenen
NPOYHOCTH, IuTacTHueckue aedopmarnuu). IlpononpHble KoebaHus crepxHs. berymue u
CTOSIYME BOJIHBL.

7. YcioBue pa3pexeHHOCTH U YCIOBHE MOHM3AIMU IUIa3Mbl. Y CJIOBUE YCTOMYMBOCTH IIJIa3Mbl U
UJCAIBHOTO Ta3a.

8. MUKpPOCKOIIMYECKOE M MAaKpOCKOIMYECKOe oIucaHue cucteMbl. [locraHoBka mnpoOiaeMbl
MHOTUX Tel B CTaTH4YeCKOM MexaHuke. da30Boe NPOCTPAHCTBO M ypaBHeHHME JImyBuiuid.
KBaHTOBOE OITMICaHNE COCTOSTHUS CHCTEMBI.

9. MukpokaHoHHuUeckoe pacnpenenenue. CrarucTuueckuii Bec W dHTpomnus. KaHoHudeckoe
pactpenenenue ['m66ca. Cymma coctossHui U cBOOOIHAS SHEPTUSl.

10. Dusnyeckue XapaKTEPUCTHKH OpPOYHOBCKOTO ABIKEHHUS uactui. Dopmyna DifHIITEHHA.
CroxacTtudyeckue MapKOBCKHME Ipolecchl. YpaBHeHue OnHmTelHa - Pokkepa - [lnanka m ero
IIPOCTEUIINE TPUMEHEHUS.

11. CroekrtpanbHble NpPEJCTAaBICHHUS M BpPEMEHHbIE KOPPESILMU CIy4alHBIX IPOLECCOB.
TemoBeie mymel U popmyna HalikBucra.

12. Tsepmoe teno. Kpucramnmueckass pemieTka. OJNEMEHTHl CHMMETpUU. MOJEKYIspHbIE,
METaJUINYEeCKUE U MOHHBIE KpUCTAUIBL. J{udpaKkiius peHTTeHOBCKHX JTydell Ha MPOCTPaHCTBEHHOM
pemierke. MeTo1bl pEHTT€HOBCKOTO CTPYKTYpPHOT0 aHaiu3a. [IpuMepsl aHn30TpOnuu GU3NIECKUX
CBOMCTB KpPHUCTAJLJIOB.

13.  OcHOBBI TepMOAMHAMUKH HeoOpatuMbeix mporeccoB. CooTtHomenusi OnHcarepa.
Kunetnueckue ypaBHEHHsI B CTAaTUCTHYECKOM MexaHHMKe. YpaBHeHus boromobosa s
KJIAaCCUYECKUX (YHKIUI pactpeeneHus.

14. Arombl menouHbix MetamuioB. CoOCTBeHHblE 3Ha4YeHMsI 3Hepruu. Cxema SHepreTH4ecKHx
nepexoaoB. Jly6ieTHast CTpyKTypa ONTUYECKHX CIEKTPOB LIETOYHBIX METALIOB.

15. BzammopeiictBue aroma C MarHUTHBIM TosieM. Oddekr 3eemana. Pacmennenue
JHEepreTuuecKkux ypoBHed aromoB. O¢ddexr Ilamena - baka. B3aumopeiictBue atoma ¢
anektpudeckuM nosiem. pdext lTapka.

16. VYpasuenue Kueiina - T'opnona. VYpaBHenue J[lupaka. IloHatue 00 3JEKTPOHHO -
MO3UTPOHHOM BakyyMe. JISMOOBCKHMIl cIBUT ypoBHEH. AHOMAaJIbHBII MarHUTHBII MOMEHT
AIIEKTPOHA.

17. Metoasl HaOMIOACHHS DIIEMEHTAPHBIX YaCTHUIl. Y CKOPUTEIH: CUHXPO(]A30TPOH, ITUKIOTPOH,
6eratpon. Kocmuueckue ay4du.

18. Tlpubmmxenne bopna-OmnmeHreiimepa. DIEKTPOHHBIE TEPMbI MOJEKYJI. MeToasl pacuera
AIIEKTPOHHOM CTPYKTYpBI MOJIEKYJI.

19. Komebanuss MoJneKkya. DIEKTPOHHO-KOJIeOAaTeNbHBIE CIEKTPHl MOJIEKYJ. BpamarenbHbie
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CHEKTPBI MOJIEKYI.
20. DneMeHTHl TEOPUHU KBAaHTOBBIX MEPEX0JI0B. BeposATHOCTH MEPEX0/I0B B €IMHUILY BPEMEHHU.
Bonpochl o Hay4YHO#H CHIENUATBHOCTH

Hay4Hoe HanpasJjeHue 1.3.4. Pagnopuzuka
1. JluneiiHple M HEJMHEHHBIE CHUCTEMBI C OJHOM creneHblo cBoOOAbl. CuioBoe H
apaMeTpUUeCcKoe BO3CHCTBUE HA JINHEIHbIE U Cl1a00 HETMHEHHBIE CUCTEMBI.
2. ABtokonebaTeIpbHbIC CUCTEMBI C OJTHON CTENEHBIO CBOOOIbI. DHEPTETUICCKHE COOTHOIICHHUS
B aBTOKO0JIEOATENIBbHBIX CHCTEMAX.
3. Meronbl TEOpUN HETMHEWHBIX KOJIeOaHMd. AHATN3 NBIKEHUS HA (Pa30BOM IIIOCKOCTH, METOT
MaJIOro napameTpa, yKOpoueHHbIE YPABHEHUS.
4. ABToKoJieOaTeNIbHbIE CHCTEMBl C JBYMs CTENEHSMHU CBOOOIbI. SIBJIEHUS 3aTATUBaHUS U
rameHus Kkonebanuid. BzauMHas CHHXpOHHU3AIMS KOJIeOaHUH IBYX T€HEPaTOPOB.
5. CoOcTBEHHBIE M BBIHYXXJICHHbIC KOJeOaHMs JMHEHHBIX Paclpe/leIeHHbIX CUCTEM KOHEYHOMN
JunHBL. Posib rpannuneix ycnosuid. [lpeacraBienue xonebanuii B opme psiaa mo cOOCTBEHHBIM
KoJIeOaHusIM U B (hOpME BOJIH.
6. PacnpocrtpaneHue IUIOCKMX BOJH B MAaT€pHAJbHBIX Cpelax INpU YYeTe BPEMEHHOH u
IPOCTPAaHCTBEHHON aucnepcuu. PacruibiBaHue BOJIHOBOIO IMAKeTa B JUCIEPrUpYOILEH cpeje.
JucnepcuoHHOE ypaBHEHHUE.
7. llpeacraBieHue BOJIHOBBIX IIAKETOB B BHJE CYNEPINO3ULUHM IUIOCKMX BOJIH. BosHOBOI
napaMmerp, poCTPaHCTBEHHO-BpEMEHHbIE aHajoruu. dyprpe-onrtuka.
8. PacmpocrpaneHue BoJHBI B HeNMHEHHOH cpene Oe3 aucnepcuu. OOpa3oBaHue ynapHOIi
BOJIHBI. MeTOJ1 MEITIEHHO MEHSIOUIUXCS aMIUIUTY/L JUIs PELLICHUS] HEJIMHEHHBIX BOJHOBBIX 3a/1a4.
9. ONEeKTpOMarHUTHbIE  BOJHBI B BOJHOBOAAX UM  IEPUOAMYECKUX  CTPYKTYpax.
[TpocTpaHcTBEHHBIE TAPMOHUKY B IEPUOAUUECKUX CTPYKTYpax.
10. OcHoBHBIE MOHATHS TEOPUU CIy4alHBIX MpoueccoB. CTalMOHapHblE M HeCTal[MOHapHBIE
CITydaifHbIe POLIECCHI M CIIOCOOBI UX ONMHCAHUSI.
11. KoppemasiuMoHHO-CIIEKTpajbHas Teopus Ccly4dalHbIX mporeccoB. Teopema Bunepa —
XUHYMHA.
12. MapkoBckue mnporecchl. YpaBHeHHe MapKoBckoro mporecca U ypaBHeHue Dokkepa —
[Tnanka — Konmoropoga. [Tonsitue "6enoro nryma'.
13. Craructuueckue XapakTepUCTHKH orubaromeil u (as3pl y3KONOJIOCHOIO Cly4ailHOTO
npouecca. Illymbl B aBTOreHepatopax. PacmpeneneHuve ammuinTynpl, mHpuHa H  (dopma
CHEKTPAJILHOMN JIMHUM.
14. TIlyacconoBckuii mporecc. Jpobosoit mym u Qopmyna Illorrku. TermoBoil mrym.
Knaccuueckuii u kBaHTOBBIN BapuaHT (popmyisl HalikBucra.
15. OOHapyxeHue cnabbIXx CUTHaIOB Ha ¢oHe mymoB. OIleHKa MapamMeTpoB CHUTHAJIOB.
CornacoBaHHbIH GUILTP
16. CrnoHTaHHBIE U MHYLIUPOBAHHBIE IEPEXOIBI.
17. Ontuueckue pezoHatopsl. Pezonatop ®@adpu — Ilepo, koH(DOKaTbHBIA U KOHIEHTPUYECKUI
pe30HATOPBI, HEYCTOMUUBBIA pe3oHaTop. [IpogonbHbIe U MonepeyHble TUIbI KoJeOaHUH, CIEKTp
4acTOT U pacXOAUMOCTh (HaIpaBI€HHOCTh) U3llydyeHus. JloOpoTHOCTb.
18. ®opma u MHTEHCUBHOCTb CIIEKTPAIbHBIX JUHUN. OZHOPOIHOE M HEOJHOPOAHOE YIIUPEHHUE.
EcrecTBeHHas mmprHa, CTOJIKHOBEHHE U JOMJIEpOBCKOe ymupeHue. [lonepednoe u npoionbHOe
BPEMEHA PEJIAKCALINH.
19. KorepentHoe  B3auMoOneWCTBHE  JIBYyXypOBHEBOW  CHUCTEMBI €  M3JIyYEHHEM.
CaMoMHIyIIMpOBaHHAsL MPO3PAaYHOCTb. [IpUHIMITEI paOOThl MPUOOPOB KBAHTOBOW 3JIEKTPOHUKH.
MeTo/b1 co31aHNSI HTHBEPCUH HACETIEHHOCTEN 1 OTPULIATEIBHOTO TOTJIOMICHHUS.

Cocrautenu: ipod. A.W. UBanos, npod. U.B. 3amopornkosa, mpod. B.K. Urnarees, npod. N.I".KoBanenko, mpod.
B.A.Muxaiinosa B.A., npod. B.B. Supimen



20. PexuMmbl paOOThI JIa3epOB: HEMPEPBHIBHBIM PEKUM TE€HEpaIlud, MEPEXOHBIC IPOIECCHI,
PEKUM MOIYJSAIMH AOOPOTHOCTH, CHHXpOHHM3amus Moi. CBEpXKOPOTKHE HMMITYJIbChl. MeToabl
cTaOUITU3allMU YaCTOTHI JIa3epPOB.
Bonpocsl mo Hay4HOH crieUAJIbLHOCTH

Hay4Hoe HanpaBjeHnue 1.3.8. Pu3nka KOHJIEHCUPOBAHHOTO COCTOSTHUS
1. Knaccuduxamus TBepAbIx Te. TUIIBI CBA3H. DHEPIUs CBA3H.
2. Monekynsipable KpucTtajuibl. VoHHble KpucTawibl. KoBajieHTHbIE KpHUCTAIBL. MeTaibl.
[InoTHelIINE YTAKOBKH.
3. Kpucramnmueckue pemetku. Bekrop TpaHcimsauuu. DnemMeHTapHas sdeidika. [IpuMuTuBHas
sueiika Burnepa — 3eiitia. Pemerku bpase. Cunronnu. Unnexcer Musiepa.
4. DneMeHTBl CUMMETpUM KpUcTauioB. ToueuHas rpynmna cuMmmerpuu. [IpocTpaHcTBeHHbIE
CPYIIIBI CAMMETPHH.
5. Mudpakuus B kpuctaiuiax. 3akoH Byibda — bperra. OcHoBHBIE TU(PAKIIMOHHBIE METO/IBI.
6. Knaccudukanus nedekToB KpPUCTALIMYECKOro CcTpoeHus. ToueuHble ae(eKTh:
OCHOBHBIC THUIIBI, paBHOBecHast KoHIeHTpauus, aedextsl Lllortku n @penkens. LleHTps
okpacku. Panuanmonselie 1e(eKTHI .
7. KpaeBble nucnokauuu. BunrtoBele nuciokauuu. Kontyp u Bextop broprepca. Dneprus
Juciaokanuu. VICTOUHUKY TUCITOKALIUH.
8. OmmcaHne »HHEPreTUYECKOT0 COCTOSIHHS KpHCTalla IPH IOMOINM Ta3a KBa3WYacTHIl.
[Ipumepsl KBa3MYACTHII.
9. VYpaeraenme lllpenmnrepa mis TBepaoro tena. OMHOAIEKTPOHHOE MPUOIMKEHHE. MeTon
Xaptpu — Doka.
10. CaoiicTBa BOJHOBOTO BEKTOpPA JEKTPOHA B KpucTaiie. CBOOOAHBIN 3JIEKTPOH U 3JIEKTPOH B
kpuctayie. Kpazuumnynbc. DHEpreTMYECKHe 30HBl. DHEPreTUYECKHMl CIEKTp 3JIEKTPOHA B
kpuctaie. Moaens Kponura — [lennu. CiiydancunbHOM U c1a0oii CBSI3U.
11. 3amonHEeHHME 30H JJIEKTPOHAMHU. MeETaJUTbl, JAUAJICKTPHUKH, TOTYNPOBOTHUKU. DddeKTHBHAS
Macca 3JIeKTPOHA.
12. Dnexrponnsiii raz3 ®epmu. Pactipenenenne ®epmu — upaka. Temmeparypa Oepmu
13. Dneprermueckue YpOBHU TPHUMECHBIX aTOMOB B KpucTaule. JIOHOpHBIE NpUMECH..
AKIIENITOpPHBIE TPUMECH.
14. CoOcTBeHHass MNPOBOAMMOCTh  TMOJYNPOBOAHHMKOB.  YJelbHas  3JEKTPOIPOBOIHOCTb.
[TpoBOAMMOCTE MPUMECHBIX MOTYIPOBOAHUKOB.
15. CgoiicTBa TBepJbIX TET B CHIBHBIX JIEKTPUUYECKUX MOJSAX. Pa3orpeB 31eKTPOHHOTrO rasa u
abdext [Mana. Y napuas nonnsanus u r3¢pdexr 3unepa.
16. DAEeKTpONpPOBOAHOCTE  TUAIEKTPUKOB. OCHOBHBIE  MEXaHW3MBI  TPOBOJAMMOCTH B
quonekTpukax. [lomspuzanus IuaneKTpuKoB. THUIBI yIpyrol U TEIUIOBOW NOJIApU3auU
17. TIbe3onnextpuueckuii 3¢ dext. [Tuposnexrpuuecknit 3pdexr. CerneToaneKTpuKH.
18. MexaHn4YecKue CBOWCTBA TBEPABIX Tel. TEH30p HaMpsDKCHUs. YHpyras aedopmarius.
MaremaTnueckiue OCHOBBI J€(OPMAIMOHHOTO COCTOSIHUA. TeH3opaedopMaruu.
19. Onruyeckue cBOWCTBa TBEPABIX Tel. BHUIBl B3aMMONEHCTBHS CBETa C TBEPABIM TEJOM.
[Tornomenune cBera KpucTalgamMH (TOTJIOUIEHHE CBOOOAHBIMM HOCHUTEISIMH, PELIETOYHOE
MOTJIOUIEHHE, SKCUTOHHOE MOTJIOIIEHUE U T.1.).
20. Knaccudukamuss wmarHetukoB. Ilpupoma nuamarserusma. Ilpupoma mnapamarHeTusma.
®eppomarHeTusM. AHTH(EppOMarHeTusM u gpeppumaruetusm. OeppoMarHiUTHHIE TOMEHBI.

Cocrautenu: ipod. A.W. UBanos, npod. U.B. 3amopornkosa, mpod. B.K. Urnarees, npod. N.I".KoBanenko, mpod.
B.A.Muxaiinosa B.A., npod. B.B. Supimen



