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BBEJIEHUE

[TporpaMMa BCTYNUTENIBHOTO SK3aMeHa MpeJHa3HaueHa JJIs MOCTYNAIOUINX Ha 00yueHue
[0 IpOorpaMMe IMOATOTOBKM HAy4YHbIX M HAy4YHO-TIEJArorMuecKUX KaJpoB B aclHUpaHTYypeE IO
HayyHOU cneruasibHoCcTH 1.3.3 Teoperndeckast pusuka. [IporpamMma BCTyIUTEILHOTO dK3aMeHA
BKJIIOYAET U3yUYCHHE PEAMETa TEOPETHUECKON (PU3UKH, €€ 3aKOHOB, TIOJI0KEHUH, TPOOIIEM.

[TporpaMMa BCTyHIUTENIBHOIO 3K3aMeHa 10 HayyHo cienuansHoctu 1.3.3 Teopernueckas
¢u3uKa CONEpKUT OCHOBHBIC PA3JENbl: MEXAaHWKA, JIEKTPOAMHAMHUKA M ONTHKA, KBAHTOBAS
MeXaHHUKa, CTaTucTHuUeckas Qus3uka. B paznmene «MexaHuKay paccMaTpUBAIOTCS OCHOBHBIE
MIOJIO)KEHUSI KJIACCUYECKOM M PENATUBUCTCKOM MEXAaHUKM, B paszjene «JIEKTPOJMHAMUKA U
ONTHKA» PacCMAaTPUBAIOTCSA PEIICHUs CTAllMOHAPHBIX W HECTAllMOHAPHBIX 3a7ad, HalpUMEp,
pElIEHHE HECTAallMOHAPHBIX YpaBHEHUW MakcBena, CBOWCTBA pa3jMYHBIX MAaTEPHUAIIOB,
AJIEMEHTHI HEJIMHEHHOM oNTHKH, B pa3zeine «KBaHToBas MexaHUKa» OOJIbIIOE BHUMAHUE Y IEIEHO
KBaHTOBBIM CBOWMCTBaM 4acTHlI, pacCCMOTpEHHbIe perieHus ypaBHeHus lllpenunrepa, B pasnene
«Craructrueckas (U3MKa» PACCMOTPEHBI CTATUCTUYECKHE 3aKOHOMEPHOCTH paclpeleeHus
TEPMOJIMHAMUYECKUX apaMeTPOB.

Jl71s ciaum BCTYNUTENBHOTO SK3aMeHa MOCTYHAIOIINM He00X0IUMO TPOJEMOHCTPUPOBATD
3HaHHWE OCHOB TEOPETUYECKON (DM3MKH: 3aKOHBI, MOJOXKEHUS, MPOOIEeMbl, YMEHHE OOBSCHUTH
dbuznyecKue BICHUS, HA OCHOBE COBPEMEHHBIX MPEACTABICHUI O CBOIICTBaX MaTepUHU.

[TporpamMmMa BCTynMTENBHOTO SK3aMeHa 10 Hay4HOM crnienuansHoctu 1.3.3 Teoperuueckas
¢u3uKa BKJIIOYACT COJEp)KaHHE TeM, IPEAYCMOTPEHHBIX HAayYHOW CHELUANbHOCTBIO, CIHCOK
00eCIeyeHHOCTH y4eOHO-METOIUUECKOMH, Hay4YHOH JUTEPATypOH, 6ubIMoTEeYHO-
MH(POPMALMOHHBIMU PECYpCaMH Ul HOATOTOBKH K BCTYIIUTEIIEHOMY 3K3aMEHY.

COJAEPKAHUE

1. Mexanuka

OCHOBHBIE IOHSTHSI KIIACCHYECKOW MEXAHUKH U 3aKOHBI HbIOTOHA. 3aKOHBI U3MEHEHUS U
COXpaHEHUs UMITYJIbCAa, MOMEHTA KOJIMYECTBA ABWKCHUSA M JDHEPIMM MATEPUAIbHOM TOYKH U
CHCTEMBI MaTepHaJIbHBIX TOUEK. Y paBHEHUS ABMKEHHs TBepIoro Tena. Tenzop uHepuuu. OOmiee
pelleHne 3ajadd  ABYX Tel. YIPYroe paccesHWe 4YacTUll. JIBH)KEHHWE OTHOCHTEIBHO
HEUHEPLHaIbHON CUCTEMBI OTCUETa, CHJIbI MHepUUU. [[pMHINIT OTHOCUTENBHOCTH DHHIITENHA,
pensitTuBUCcTCKas KuHemaTHka. [IpeobpazoBanue JIopeHia 1 KHUHEMATUYECKUE CIIECTBUS U3 HUX.
Cnoxenue ckopocteit B CTO. OCHOBHBIE ITOJIOKEHUS PEIATUBUCTCKON TuHAMUKH. COOTHOIIEHNE
Mexay Maccod u sHeprued. @ynknus Jlarpanxka v ypaBHeHHe JlarpaHixka B HEPEIATUBUCTCKON
mexaHuke U B CT.O. CoOcTBeHHBIE KOJeOaHMSI MEXaHWYECKOW CHUCTeMbl. BbIHYXIeHHBIE
kosebanus u pesoHanc. Oynkuusa ['amunprona u ypaBuenue I'amunbToHa. yHKIMS JEHCTBUS U
MIPUHIMIT HAUMEHBIIIEro JEHCTBHS B HEPEIATUBUCTCKOM Mexanuke u B CTO.

2. DJIEKTPOANHAMUKA U ONTHKA

VYpaBHenne MakcBenia (B BakyyMme) Kak 0000IIeHHEe ONBITHBIX ()aKTOB U UX CBOICTBA.
3akoH AMriepa u cuia JlopeHna. DIeKTpoMarHuTHbIE MOTEHLNANBI, TEH30p SHEPTUH U UMITYJIbCA
aNieKTpoMarHuTHoro mnois. KammOpoBounble npeoOpazoBanus. KoBapuaHTHOCTh ypaBHEHHH
MakcBenna 1 npeoOpa3oBaHusl MOTEHIIMAIOB, TOKOB U nosiedl. MuBapuantsl noss. IlnoTHOCTh



DHEPIMM M IUIOTHOCTH HMITYJIbCa JJIEKTPOMAarHUTHOro moiisd. Bekrop VYmosa-IloiTuHra.
VYpaBuenue IlyaccoHa mus moTeHUMana, pas3IoKEHHE IO MYJIBTUIIONAM, DHEPIUsS CUCTEMBI
3apsA70B BO BHEIIHEM I10JI€. Y paBHEHUE JUUIsl BEKTOP-TIOTEHIIMAIIA IJIs1 CTATUCTUYECKON CUCTEMBI U
€ro peuleHue, pas3JIoKeHHe MOTeHLUana I0 MYJIbTHIIONAM (MarHUTHBIM aunoss).Pemienue
HECTAllMOHAPHBIX ypaBHEHMH MakcBemia (B BakyyMe) C NpaBOW 4acThlo. 3ama3jblBarollue
NOTCHLUANBI, W3IYy4YCHHE ODIIEKTPOMAarHWTHBIX BOJH. [lomspusanus BoaH. BomHoBas 30Ha.
DIIEKTPUYECKOEe IUIIOJIBHOE U KBAaAPYIOJBHOE H3JIyY€HUE, MAarHUTHOE JUIIOJIBHOE H3IIy4YCHHE.
VYpaBHueHnne MakcBemia mid nois B cpene. MartepuanbHble ypaBHEHMs. ODJIEKTPOMAarHUTHbBIE
IOTEHLUAJBI B KyCOYHO-OJHOPOIHOM Cpefie, IOHAEPOMOTOpHBIE cuibl. [lossgpu3anns nonsipHbIx
U HENOJSIPHBIX JHMAJICKTPUKOB. (CErHETOdNEKTPUKH. MarHuTocTaTuka, MarHMTHOE IIOJIE
CTallMOHAapHBIX TOKOB, MarHUTHas BOCIHPUMMYUBOCTb [IMAaMarHeTUKOB M I1apaMarHETUKOB.
®eppoMarHeTUKU.  MarHuTHble  CBOMCTBAa  CBEPXIPOBOAHUKOB.  KBasucrauuoHapHoe
npubmkenne. [IpoHuKHOBEHUE IEPEMEHHBIX 10JIEH B IPOBOJHUKU. DHEPrusi MarHUTHOTO MOJIS
Y TOKOB. BBIHYX/I€HHBIE 3JIEKTpUUECKUE KojieOaHus. ABTOKOIe0aHus. DIEKTPOMarHUTHOE 10JIe
B cpene. JuanexkTpuyeckas NpOHUIIAEMOCTh BEIIECTBA IPHU pa3iUYHbIX dacToTax. M3myueHue
BasumiioBa-UepeHkoBa. DJIEKTPOMarHUTHHIE BOJHBI B IMPOBOJSALINX, JAUIIEKTPUUYECKUX U
IUTA3MEHHBIX Cpefax. ODJIEMEHTbl 3JEKTPOHHOW TEOpPUU IPOBOJHUKOB, IOJYIPOBOJHUKOB,
JUDJIEKTPUKOB UM MarHeTMKOB B CTAllMOHApHBIX  MOJAX. TepMoOlaneKTpuyeckue u
ragpBaHOMaruHuTHeie siBieHUS. Oddexkr Xomma. OCHOBHBIE 3aKOHBI pacIpOCTPAHEHUS,
OTPaXEHUsSI U TPEJIOMJICHUS D3JEKTPOMAarHUTHBIX BOJIH B BUAMMOM jauarnaszoHe. CBeToBoe
nasienue. llomsgpusanus ceera. OCOOCHHOCTH pPacHpOCTPaHEHUs CBETa B KPUCTAUIAX.
EcrecTBeHHas mmpuHa JTUHUK W3Ty4eHHs. BoHoBoe mpuOmKeHne py ONMMCAaHUH ONTHYECKIX
spneanid. Wurtepdepenmus cBera. IIpocTpaHCTBeHHass H = BpEMEHHAas KOTEPEHTHOCTD.
Wnrepdepenmonnnie npudopsl. Audpakuus ceera. [Ipunuun I'oitrenca-Openens. Uurerpan
Kupxrogpda. Huppakuus Ppenens u Dpaynrodepa. Ilonarue o romnorpadpuu. Judpakuuns
PEHTI€HOBCKUX Jyded B Kpuctamiax. CTpykTypHbIi aHanmu3. [IpuOmmkeHne reoMeTpruuecKon
ONTHUKHU. DJIIEMEHThl TEOPUHM ONTHYECKUX MHCTPyMEHTOB. PaccesHue cBera. JIroMMHecLeHIUS.
CnoHTaHHOE M BBIHYKIEHHOE U3IydeHHE. YcCuieHue ceTa. Jlazepbl. DIeMeHThl HEIMHEUHON
ONTUKU: OCHOBHBIE HeNMHEHHbIe J(QQEeKThl (IETeKTUPOBAHHE, YMHOXXEHHE TapMOHUK,
camM0o(OKyCHPOBKa, MHOTO(OTOHHOE IOTJIOIIEHUE, TapaMEeTPHUUECKUe MPOLIECCHI).

3. KBaHToBast MexaHHKa

3akoHbl TermIoBoro uanydeHus. KopmyckynspHele cBoiicTBa uznydeHus. @orordp ekt u
sp¢pexkr Komnrona. Ilopsiku BeNIWYMH PAaCCTOSHUM W SHEPrUil AJi aTOMHO-MOJIEKYJSIPHBIX
npoueccoB. IlocTossHHas IlnaHka M ee HKCIIEpUMEHTAIBbHOE OINpPEACIICHHE. Y POBHU SHEPIHH U
crocoObl  B0o30ykaeHus: atoMoB. OmnbiTel ®panka u ['epua. KsantoBanue mno bopy-
3omMmepdenbay. MarauTHble cBoiicTBa atoMoB, ombIT IllTepna u ['epnaxa. Matemaruueckuit
annapar KBaHTOBOM MexaHukH. CpegHue 3HAY€HUs, MAMCIEPCUS CpPEOHEN BEJIWYUHBI.
OpToroHaabHOCTh COOCTBEHHBIX (PYHKIMH U MOoJTHOTa Habopa. OnepaTopbl (GU3NYECKUX BETUYHH.
CoOcTBeHHbIE 3HAU€HHsI W COOCTBEHHBIE (DYHKIIMM OCHOBHBIX KBAaHTOBOMEXaHU-UYECKUX
oneparopoB. KopmyckynsipHO-BOJIHOBOM Jyanu3Mm, Iu(pakius 3JIEKTPOHOB U HEUTPOHOB.
BonHoBast ¢QyHKIMS © ee BeposATHOCTHAas uHTepnpeTrauus. YpaBHenue Illpenunrepa.
Cranonapnoe ypaBuenue Illpeaunrepa. Jlunamudeckue nepeMeHHbIE Kak OIepaTopsl (oreparop
KOOpJMHAThI, UMITyJIbCa, MOMEHTA, 3Heprun). HekoMMyTHpyroLe onepatopbl U COOTHOILIEHUE
HeomnpeneneHHocTe. M3MmeHeHne (U3MYECKUX BeIMYMH Cco BpeMeHeM. Yactuma c



NoTeHIMAIbHON siMe. ['apmonmueckuil ocrmuistop. IloTeHnmanbHbIl OGapbep, TYHHEIBHBIN
addexrt. J[BKeHHE B IIEHTPAJIBHOM TIOJIe, BOJOPOIONOI00HBIE CHUCTEMBI. ATOM BOAOpOJA.
CrauuoHapHass M HecTallMOHapHass Teopus Bo3MmylueHuil. [lomyknaccuueckas Tteopus
B3auMOICUCTBUS ¢ u3nydeHneM. Koaddunuento Diiemreiina. [IpaBuna ordopa. CoOCTBEHHBIC
MEXaHUYECKUI U MarHUTHBIA MOMEHTHI IEKTpOHa. YpaBHeHue [laynu. CioxxeHrue CnuHOBOTO U
OpOUTAILHOTO MOMEHTOB. TOHKasi CTPYKTypa aTOMHBIX CIIeKTpoB. KBaHTOBasi MexaHUKa MHOTHUX
yactull. [Ipuamun wepasznmuunmocty vactuil. [IpuHuun [laynam v cTrpoeHue CIOXKHBIX aTOMOB.
BpamarensHubie, kojeOaTenbHble U 3JEKTPOHHBIE CIIEKTPbI MOJIEKYJI. PEHTreHOBCKHE CIEKTPHI.
30HHBIE MOJEIM METAUIOB, MOJYIPOBOJHUKOB, JMAJIEKTPUKOB. CBEPXIIPOBOJUMOCTE U €€
KBaHTOBAas IPUPOLA.

4. CtatucTnyeckas pu3suKa

Tepmonunamuueckue (cratucruyeckue) cuctembl. COCTOSHUE TEPMOAMHAMUYECKOTO
paBHOBecHs. l-e, 2-¢ m 3-¢ Havana TEPMOJMHAMHUKM Il KBa3MCTaTUYECKUX IIPOLIECCOB.
AbGcomoTHas  TeMmmeparypa. OHTponus. TepMOJMHAMUYECKHE MOTEHLHANbL.2-€  Hayajo
TEPMOJUHAMUKU U1 HEPABHOBECHBIX IIPOLIECCOB. OKCcTpeMalIbHbIE CBOMCTBa
TEPMOJUHAMHYECKHUX ITOTCHIIMAJIOB. Y CIOBUSI PABHOBECHUS U yCTOMUNBOCTH. Da30BbIe EPEXOBI.
MUKpOCKONINYECKOE ONMCAHUE CTATUCTHMYECKOM cucreMbl. CMenlaHHOe COCTOsHHME. Marpuna
wiotTHocTu. Kiaccuueckass cucrema: (a3oBoe MPOCTPAaHCTBO M ypaBHeHHe JlmyBuiis.
Kanonnueckoe pacrnpenenenue I'm66ca. Cymma coctosiHuii M cBoOOgHast >Heprusi. boisbmioe
KaHOHMYecKoe pacnpeneneHue I'u60ca. Kpasukiaccuueckuil nepexos; K UHTErpaiay COCTOSHUU.
Pacnpenenenne MaxkcBeinta u bosnbnmana. HeuwpeanbHblli  KIIaCCMUECKMH  ra3z  C
KopoTtkoneiictBuem. IlapHas koppemsunonHas ¢Qynkuus. Cucrema ¢  KyJIOHOBCKUM
B3auMoieiictBueM. J[lebaeBckuil paguyc sSkpaHupoBaHus. CBOOOJIHAs SHEPrs IJIa3Mbl.
Nneanpubie kBanTOBBIE ra3sl Pepmu-Jupaka u boze-Oiinmrelina. CpeaHue dncia 3arnoaHeHus
(pacnpenenenus @epmu u bose). TermnoeMkocTs pu HU3KKUX TemnepaTypax. KBantosas Teopust
TEIJIOEMKOCTH JIByXaTOMHOI'O HJeallbHOTO raza. MOTOHHBIM Ta3, PaBHOBECHOE W3IIyYEHHUE U
¢dopmyina [Inanka. @OTOHBI M TEOPHS TEIUIOEMKOCTH TBEporo Teina (mmo Jlebaro u DUHIITENHY).
KBasutepmoannamuueckas Teopust GIyKTyau U (pIyKTyalud OCHOBHBIX TEPMOJAMHAMHYECKUX
BennunH. CryuwaiiHele nponeccsl. bpoyHOBckoe aBuxeHue. YpaBHeHue Pokkepa-Ilnanka.
CrnexTpaibHble MPEACTABICHUSI U BPEMEHHbIE KOPPENSIIMM CIy4YaiHbIX MpoleccoB. TerioBble
uryMel 1 popmyna HaiikBucta. Kunernueckue ypaBHenus (o6mue npencrasienus). [Tonstue 06
H-teopeme bonpivana. KuHeTrnueckoe ypaBHEHHE C PpENAKCALIMOHHBIM YJIEHOM U €ro
npocTeiire NpUMeHeHus (SIBICHUS [IEPEeHOca).



BOIIPOCHI
K BCTYIIUTEJIbBHOMY 3K3AMEHY B ACIIUPAHTYPY
1o Hay4Hoii cniennajbHocTH 1.3.3 Teoperndeckas pusuka

1. TlpuHIMI OTHOCUTEIBLHOCTH DUHIITEHHA.

2. IlpeoOpa3zoBanue JlopeHna 1 KHHEMATUYECKUE CIIEICTBUS U3 HUX.

3. Oynkuus Jlarpanka u ypaBHeHue Jlarpanka B HepensaTUBHCTCKON Mexanunke u B CTO.

4. CoOcTBeHHbIE KOJeOaHNUI MEXaHUYECKOM cucTeMbl. BoIHyKIeHHbIE KOIeOaHUs U pe30HaHC.
5. @ynknusa ['amunbToHA M ypaBHeHUs [ 'aMmIbTOHA.

6. IlpuHIMI HAUMEHBIIETO NEHCTBUS B HEPEIATUBUCTCKOM Mexanuke u B CTO.

7. TIMOTHOCTH SHEPTUU U IUIOTAOCTh HMMITYJIbCA AJIEKTPOMArHUTHOro mnosi. Bektop YmoBa-
[TotiTunra.

8. ypaBHeHI/Ie HyaCCOHa AJI1 IOTCHIMAJIA, PA3JIOKCHUEC 10 MYJIBTUIIONAM, DHEPIUA CHUCTCMbI
3apsAaA0B BO BHCIIHEM IT0JIC.

9. VYpaBHeHWe 11 BEKTOP-TIOTEHIMANA JUIsI CTATHCTUYECKOH CHCTEMBI M €ro pelieHHe,
pa3oKeHue NOTEeHIMaIa [0 MYJIbTUIIONSIM (MAarHUTHBIN TUIIOJIB).

10. Pemenne HecTalMOHApHBIX ypaBHeHHMI MakcBemia (B BakyyMe) € TIpPaBOW 4YacThIO.
3ana3apIBalONIMe TMOTEHIMABI, W3JIYYCHHE DSJIEKTPOMAarHUTHBIX BOJH. [lomspusarust BOJH.
BonHoBast 30Ha. OneKTpUYeCKOE€ MAMIMONbHOE U KBAJAPYHOJIbHOE W3IyYeHHE, MAarHUTHOE
JUIIOJIbHOE U3ITyYEHHE.

11. MaraurocTaTika, MarHUTHOE TOJI€ CTAallMOHAPHBIX TOKOB, MarHUTHas BOCHPUHUMYHBOCTH
JMaMarHeTUKOB u [1apaMarHeTUKOB. DeppOMarHeTUKH. MarunuTHbIE CBOMCTBA
CBEPXIPOBOJHUKOB.

12. OcHOBHBIE 3aKOHBI PACTIPOCTPAHEHHS, OTPAKEHUS M TPEIOMIICHHSI SJICKTPOMAarHUTHBIX BOJIH
B BUAMMOM JAuana3oHe. CseroBoe jaBienue. [lomspusamms cBeta. (OcoOeHHOCTH
pacIpocTpaHeHus CBETa B KpUCTaJUIaXx. EcTecTBEHHas IMPHUHA JIMHUU U3IIy4YCHHUS.

13. Iudpaxiust peHTreHOBCKUX JTydel B Kpuctamiax. CTpyKTYpHBIH aHaIN3.

14. Paccesnue cpera. JltomuHecuenus. CIIOHTaHHOE M BBIHYX/IEHHOE U3JIy4eHHUE. YCHIIeHUEe
ceera. Jlasepsl.

15. MaruutHsble cBoiicTBa aToMOB, onibIT LlITepHa u I'epiaxa.
16. YpaBuenue lpenunrepa. CraunonapHoe ypasaenue lllpeannrepa.

17. Yactunia B moTteHuuanbHOU sime. ['apmonmueckuii ocummiarop. [loTeHImansHeiil 6apbep,
TYHHEJbHBIN 3 peKT.



18. IlpaBuna orbopa.

19. CoOcTBeHHBIE MEXaHWYECKUW M MAarHUTHBIH MOMEHTBHI JJICKTpOHA. YpaBHeHue [laymm.
CrnosxeHue CIMHOBOTO M OpOUTAIBHOIO MOMEHTOB. TOHKasl CTPYKTypa aTOMHBIX CIIEKTPOB.

20. 3oHHEIE MOACIIN METAJIJIOB, MOJYIIPOBOJAHHUKOB, TU3JICKTPUKOB.

21. Uneanbable KkBaHTOBBIE Tra3el dDepmu-/lupaka u bosze-Diinmreiina. CpegHue uwncia
3anonHenus (pacnpenenenus Gepmu u bose).
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AHHOTANUA

[TporpaMMa BCTYNUTENBHOTO SK3aMEHa MpeJHa3HauYeHa JIJIs MOCTYNAIOUIMX Ha 00yueHue
o mporpamMme IOATOTOBKM HAYYHBIX W HAYYHO-NICJArOTHYCCKUX KaJApOB B aCIIHUPAHTYPEC IO
HayyHOU cneruanbHocTH 1.3.3 Teopernueckas ¢pusuka. [IporpaMma BCTyIUTENBHOTO SK3aMeHa
BKJIIOYAET U3yUYCHHE IIPEAMETa TEOPETUUECKON (DU3UKH, €€ 3aKOHOB, TOJI0KEHUH, TPOOIIEM.
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