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1. HOACHHUTEJIBHAA 3AIINCKA

[IporpaMMa  BCTYHNHUTENBHOTO  HCHBITAaHUS  CHOPMUPOBAHA HAa  OCHOBE
benepanabHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB BHICIIETO 0Opa30BaHUs
II0 IIPOrpaMMaM CHELHUATUTETA UIIH MATUCTPATyPhI-.

ejb BCTYNUTEIBLHOTO UCTIBITAHUSA:

— OIPEAENIUTh TOTOBHOCTh M BO3MOKHOCTh MOCTYIAIOIIET0 OCBOUTH BEIOPAHHYIO
OporpaMMy AaclUpaHTypbl M BBISIBUTh HAy4HbIE MHTEPEChl W MOTEHUHUAJIbHBIC
BO3MOXHOCTH B cpepe Oyaylieil HayuyHO-HCClIeI0BATENbCKON pabOThI.

3agaun:

— OLICHKa  YpPOBHS TOTOBHOCTH  TMOCTYMAKONMX B  acOUPAHTYypy K
CaMOCTOSITEIbHOMY OOYyYEHHI0O HOBBIM METOJaM M HCCIIEIOBATEIIbCKUM MPaKTHKaM,
CaMOCTOSTEIIHON MPOPECCHOHAITBHON TOATOTOBKE W OCBOCHHIO CMEKHBIX 00JacTei
3HaHUS,

— BBISIBJICHHE CIOCOOHOCTH Yy TMOCTYNAIOUMX B aCHUPAHTYpPy MPOBOAUTH
CaMOCTOSITEIIbHBIE HAYYHBIE UCCIIEA0BAHNUS;

— BBISIBJICHHE CIOCOOHOCTH Y TOCTYIAIOIIMX B aCIHUPAHTYPY BECTH Hay4YHBIC
JTUCKYCCHH, JieJIaTh 00001IeHHs 1 (OPMYITHPOBATH HAYYHBIE BHIBOJIBI.

HocTynaoumuii B aCHUPAHTYPY J0JIKEH:

3HATh:

(byHIaMEHTaJIbHbIE OCHOBBI B 00JacTH (PU3UKUM HEOOXOJUMBIE ISl pPELIEHUs
Hay4HO-UCCIIEI0BATEIbCKHUX 33]1a4;

YMETB:

B chepe cBoel mpodeccHoHATBLHON  JEATEIbHOCTH  OpPraHU30BBIBATH
CaMOCTOSTENIbHYI0O U KOJUIEKTUBHYIO HAy4YHO-UCCIIEIOBATEIbCKYIO JEATEIbHOCTh IS
MOMCKA, BEIPAOOTKU M MIPUHATHUS PEIICHUN B 001acTH (PU3UKH;

BJIAJIETh:

COBPEMEHHBIMU METO/IaMH IIPU PEeIIeHUU MPO(eCcCHOHANBHBIX 3a/1a4 B TOM YHUCIIE
C MCTIOJIb30BaHUEM COBPEMEHHOM anmapaTypbl 1 THPOPMAIIMOHHBIX TEXHOJIOTHH.

2. COAEP/KAHUE IMTPOI'PAMMBI BCTYIIMTEJBHOI'O UCITBITAHUA

PA3JAEJI 1 ®U3UYECKHUE OCHOBbBI MEXAHUKHU

Tema 1 KunemaTnka MaTepuaJIbHOM TOYKH

Brenenue. Ilpenmer (¢u3uku u  METOAbl  (PU3MUECKUX  HCCIEIOBAHUM.
Conepxanue u cTpykTypa ¢usuku. Csizb (U3UKU C IPYTUMH HayKaMU U TEXHUKOM.
Ponp xypca obmieit pusuku B moarotoBke yuutens. Beemenue. [Ipeamer mexanukwu.
Kpatkwuii uctopudeckuii 0630p pa3BUTHsI MEXaHUKH.

[lonstne «wmarepuanibHasgs Touka». IIpenacraBnenuss HprootoHa o cBouMcTBax
MpOCTpaHCTBA U BpeMeHU. Cucrembl OTCYETA, HSTAIOHBI UJIMHBL U BPEMEHH.

! TlpaBuna npuema B QenepanbHOe rocyIaPCTBEHHOE GHOKETHOE 00Pa30BaTENbHOE YUPEK/IEHHE BBICIIETO 00pPa3oBaHus
«bpstHCKHI TOcynapcTBeHHBIN yHUBepcuTeT MMeHH akanemuka H.I'. TlerpoBckoro» Ha oOydeHHe 1mo o0pa3oBaTeIbHBIM
nporpamMmaM BbICHIET0 00pa3oBaHUsI — MNpOrpaMMaM IOJrOTOBKM HAay4YHBIX M Hay4YHO-TIEAarorn4ecKux KaJpoB B
acrimpanrtype B 2023 roxy
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OTHOCHUTENIBHOCTh JBUKEHUA. Pannyc BEKTOp, BEKTOPbI NEPEMELICHHS, CKOPOCTH M
YCKOPEHMS, TPACKTOPHs IBWKEHUS W MPOUIECHHBIA MyTh. YpPAaBHEHHs IBUKEHUS B
BEKTOpHON ® koopawHaTHOW (opme. [lpuHIMI HE3aBUCUMOCTH  JIBUKCHHUS.
[IpeoOpazoBanne [amumies 1 koopaAMHAT W ckopoctei. Kiaccuueckuid 3akoH
CIOKEHMs cKopocTed. [IpsamomHetHOe paBHOMEPHOE U PABHOYCKOPEHHOE JIBUKEHUE.
OCHOBHBIE 3aKOHbI KHHEMATHKH.

JIBM>KEHME TOYKHM MO OKPYKHOCTH. YTJIOBOE NEPEMEIICHUE, YIIIOBAsI CKOPOCTb,
yIJIoBO€ YycKopeHue. CBs3b JMHEWHBIX M YIJOBBIX BEIWYUH. BEKTOpBI yTIJIOBOU
CKOPOCTHU M yTJIOBOTO yCKOpeHUs. TaHTeHIMallbHOE U HOpMaJibHOE yCKOopeHus. OOmmmii
Cily4yail KpUBOJIMHEMHOTO NIBHKEeHUSI. EcTecTBeHHbIN CIOCOO ONUCaHUsl IBUKECHUS.

Tema 2 /luHaMHKa MaTePUAIBbHON TOUKH

IlepBbiii 3axk0H HproToHa. MIHEpmaneHble cuctemMel oTcuéTa. [lonaTne o macce n
CuJie, UX U3MepeHue. AJIUTUBHOCTb Macchl. [[puHIMI HE3aBUCUMOCTH ACUCTBUS CHUII.

Bropoii 3akon Herotona. [IpuHuun orHocurensHOocTH ['anunes. Tpetuit 3akoH
Herorona. I panniiel npumeHnMocTr Mexanuku HproToHa.

NMmynbe, 3aKOH COXPAHEHUS MMITyJIbCa MAaTEPUAIbHOM TOYKA. MOMEHT
MMITYJIbCA MaTEpUaIbHOM TOYKH, MOMEHT CHWJIbI, MOMEHT HHepuuu. CoxpaHeHue
MOMEHTA UMITYJIbCa MAaTEPUAIBHON TOYKU IIPU JABUKEHUHU IO JEHCTBUEM LIEHTPAJIBHOU
CUJIBI.

Cunsl B ipupoje, GyHIaMeHTalIbHbIE B3aUMOACHCTBYS. JBryKEeHNE P HATTUYUU
TpeHUs. 3aKOHBI CyXOrO TpeHUs. TpeHue IMOKOS M TPEHHE CKOJIbKEHHs. PoJb CHIIBI
TPEHUsl MOKOSA IIpu KayeHuu. Tpenuwe kadueHus. JKuakoe TpeHue. [[BrkeHue Ten B
Bs3koi cpene. Popmyna Crtokca. 3HaUEHHUE CUJI TPEHUS B IPUPOJIE U TEXHUKE.

VYopyrue cuibl. YOpyroctb TBEPABIX Tei. Buael ynpyrux nedopmanuid:
OJTHOCTOpPOHHEE pacTsbkeHue (CkaTHe), BCECTOPOHHEE CXKAaThe, CIBHT, KPy4YeHUE. 3aKOH
I'yka mna pasnmuunbix gedopmanuii. Moaymu ynpyroctd, kosdduiuent Ilyaccona,
Ipeaen ynpyrocTH.

[ToTenmanbHas 3Heprus ynpyro nepopmupoBanHoro tena. [ImoTHOCTh sHEprun
neopMUPOBAHHOTO TEJIA.

Bcemupnoe tarorenune. 3akoH Tarorenns HproToHA, MOCTOSIHHAS TATOTEHUS U €€
m3mepenue. Tsoxé€nas W WHEpTHass  Macchbl.  OWHINTEWHOBCKUW  MPUHLHUI
DKBUBAJICHTHOCTHU CWJI MHEPLIUU U TATOTCHUS.

Ilonatne o mone TaroreHusd. HanpspkEHHOCTH M MOTEHLMAN IOJSA TATOTEHUSA.
IlepBas, BTOpas ¥ TPEThbsI KOCMUYECKUE CKOPOCTH.

PaGora m momHocTs cunbl. Kunerudeckas sHeprus. lloTeHnmanbHbie W He
noTeHIManbHble cwibl. lloTeHuuanbHass sHeprus. CBs3p CWIBl C MNOTEHIHAIBHON
sHeprueil. CoXpaHEHHE MOJHOW SHEPTrUY MAaTePUATbHOM TOYKH B I0JI€ MOTEHINATBLHON
CHJIBI.

Tema 3 /IuHamMuka cHCTEeMbI MATEPHAJIBHBIX TOYEK. 3AKOHBI COXPAHEHUS
Cucrema MarepuaibHbIX TOYEK. CHIIBl BHEIIHHE M BHYTPEHHHE. 3aMKHYyTas
cucrema. J[BmKeHue cUCTEMbI MaTepuaibHbIX ToUeK. LlenTp Macc. KoopanHartsl neHTpa
Macc. JIBrkeHue LEeHTpa Macc. 3aKOH COXPaHEHUs MMITYJIbCa 3aMKHYTOW CHCTEMBI
MaTepHUalIbHBIX TOYEK. PeakTMBHOE JBWXKEHHE. YpaBHEHUS Melepckoro u
[{ronkoBckoro. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CHCTEMBI. 3aKOH COXPAHEHMS
SHEPIUM B KOHCEPBATHUBHOM cHUCTEME. BHYTpeHHssE >3HEpPrusi CHCTEMBl. 3aKOH
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COXpAaHEHHUS HDHEPrulM B HEKOHCEpPBATUBHON cucTeMe. IIpuMeHeHHe 3aKOHOB
COXpPAaHEHUSI UMITYJIbCA M SHEPIUU K aHAIMU3y YIPYroro M HEYNPyroro COyJIapeHH.
Mexanuka T1BEpmoro Tena. AOcomoTHO TBEpAoe Teno. IloctymarenpHoe UM
BpaliaTeIbHOE JIBIKEHUE a0COMOTHO TBEpAoro Tema. LleHTp Tskectn. MTHOBEHHBIE
ocu BpauieHus. [loHsTue o creneHsx cBo0ObI U CBA3sIX. BpallieHue Tena OTHOCUTEIBHO
HEeNnoABWXKHOM ocu. [lapa cui, MoMeHT mapsl. KnHeTtnueckasi 3Heprus Bpallarmerocs
TBEpAOro Tena. MOMEHT MHEPUMH M MOMEHT HMMITyJibca TBEPAOTO Tena. OCHOBHOE
YPaBHEHHE BpaIaTEIbHOTO JBUKECHMUS.

Teopema IlTteiiHepa. 3aKOH COXpAaHEHUS MOMEHT HMIIYJIbCA, MPUMEPHI €r0
npossienus. ['upockonuueckuit 3pPpext u ero npuMeHeHue.

VYcnoBue paBHOBecHs TBEPAOTO Tesa. Buabl paBHOBECHS.

Tema 4 Kosie0aHusi 1 BOJIHBI

["apMonnyeckue koyebanus. AMIUIMTYAa, 9acToTa, (ha3a konebanuii. CMmerieHue,
CKOpPOCTh W YCKOpPEHHE TMpU TapMOHHYECKOM KoJieOaTenbHOM JABIKEHUU. CBS3b
KOJIEOATEeIbHOTO W BPAILATEIbHOIO JBH)KEHHUU, BEKTOpPHBbIE AuarpaMmbl. CloxeHue
KOJICOAHUM OJTHOTO HAMpAaBJICHUS C OJAWMHAKOBBIMU W Pa3HBIMH 4YacTOTaMH. bueHwus.
CrnoxxeHre B3aMMHO-TIEPIEHIUKYISIPHBIX KojeOanuil. durypsl Jluccaxy. Ilonstue o
CIEKTPE U TAPMOHUYECKOM (CIIEKTPATIbHOM ) aHAJIU3E.

JIBr>keHue 1oJ AEHCTBUEM YIIPYTUX U KBa3UYIPYTUX CHII. Y PaBHEHUE JIBHXKCHUS
MPOCTEUIIINX MEXaHWYECKUX KOJIeOATEIbHBIX CHCTEM O0€3 TpEeHHs: MNPy KUHHBIMH,
MaTeMaTUYecKuii, (U3MYECKUW U KpPyTWIbHBIA MasTHUKH. COOCTBEHHas YacToTa
kosnebanuii. Kunetndeckas, NOTeHIIMAIbHAS U MTOJTHAS DHEPTUH KOJIEOIIONIErocs Tea.

YpaBHeHUE JBIKEHUS KOJICOATEIBHBIX CUCTEM C KUJIKUM TPEHHEM. 3aTyXaroIlue
konebanus. KoadduimeHt 3atyxanus, JorapuMUUecKuil JeKPEMEHT, J00POTHOCTh U
UX CBS3b C IMApaMeTpamMu Kosie0aTeIbHON CUCTEMBI.

BrinykeHHbIE KOeOaHusl. Y paBHEHUE BBIHYKACHHBIX KOJCOAHUN U aHAJIU3 €T0
penieHus. AMIUIMTYJa U (pa3a BbIHYKICHHBIX KoJieOaHui. Pe3oHaHc.

[lonatne o0 JMHEHHBIX W HEJIMHEWHBIX  KOJeOaTeIbHBIX  CHCTEMax,
aBTOKOJICOaHMUS.

Pacnpoctpanenue konebaHuil B ogHOpoAHOW ympyroil cpeae. [lpomonbHbie u
Iorepeynble BOJIHBL. BonHOBOe ypaBHeHue. da3oBas CKOPOCTb BOJIHBI. YPAaBHEHHUE
IJIOCKOM TapMOHWYECKOW Oeryiieidl BoiaHbL. CMEIIEHHE, CKOPOCTh M OTHOCHTEIbHAS
nedopmanus B Oeryiied BoiHe. JHeprusi Oerymieir BosHbl. [lotok sHeprum. Bektop
YmoBa. UHTEHCUBHOCTH BOJIHBI.

Hurtepdepentus BoaH. Ctosiure BoHBL. CMeleHne, CKOPOCTh U OTHOCUTEIbHAS
nedopmariivisi B CTOSTueH BOJTHE.

Axkyctuka. [Ipupona 3Byka. CKOpOCTh 3ByKa B TBEPABIX TelaX, KUAKOCTAX M
razax. McTOUHMKM ¥ NPUEMHUKHA 3ByKa. [ 0JIOCOBOM M CIIyXOBOW armapar 4eJoBEKa.
OOBEeKTUBHBIEC U CYOBEKTUBHBIE XapaKTepUCTUKU 3BYKa. DPdekT [Jomaepa B akycTHKE.
VYabTpa3Byk u ero npumenenue. [lonstue 06 nHdppasByke.

Tema 5 MexaHuKka :KHJAKOCTEH 1 ra3oB
JlaBeHne B KHAKOCTAX W Tazax. lM3Mmepenue naBieHusa. Pacnpenenenue
JABJICHUS B TIOKOSIIIUXCS JKUAKOCTAX M raszax. 3akoH Ilackansa. Cuna Apxumena.
VYcnoBus miaBaHus TE.
NneanbHast xuakocTh. ClIOMCTOE CTallMOHAPHOE ABWKEHUE  JKUIKOCTH.
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YpaBHEHHE HEPA3PBIBHOCTU CTPYHU. Y paBHEHME bepHyIM 1 uACanbHOM )KUIAKOCTH U
ero cnencreuda. @opmyna Toppuuennu. Peakuus BeITekaromen crpyu. JIBuxeHue
Bs3Koil skuakocti. ®opmymna Ilyaseiins. JlamunapHoe u TypOyiaeHTHOE TeueHus. Yucmuo
Peitnonbaca.

JIBuKeHHEe Tell B KUAKOCTU: CHJIa IOOOBOTO COMPOTHUBIICHUS U MOABEMHAS CHUJIA.
[TonnéMHast cuna KpbUia camoniéra, 00bsicHeHue e€ o KykoBckomy.

Tema 6 /IBu:keHne B HEMHEPUHMAJIBLHOM CUCTEME 0TCYETA

Heunepunansubie cucteMbl otrcu€ra. Cwibl uHepuuu. Cuiia WHEpUUH B
npsmosimHerHo  aABwkyiecs HUMCO. PaBHomepno  Bpamatomasics  HUCO.
entpobexnas cuna unepiuu. Cuna Kopuonuca. [IposiBienue crin HHEPIMU Ha 3eMIie.
Mastauk Dyko.

Tema 7 J1eMeHTHI CIeMAJIbHON TEOPUH OTHOCUTEIHLHOCTH

[Toctynatet OunmTediHa. Cucrtema otcuéta B CTO. OTHOCHUTENHHOCTH
onHOBpeMeHHOCTH B CTO. OTHOCUTENBHOCTh JJIMH U MPOMEXYTKOB BpemeHu B CTO.
[IpeoOpazoBanue JlopeHna. PensiTUBUCTCKME 3aKOH MpeoOpa3oBaHUS CKOPOCTEH.
IIpocTpaHCTBEHHBIE U BPEMEHHBIE HHTEPBAJIBI.

PenaruBucrckas nuHamuka. Macca, umnynbec, sHeprus B CTO. B3auMocss3b
Macchel 4 3Hepruu. PenstuBuctckas popma Broporo 3akoHa Hetorona. IlonHast sHeprus
B CTO. 3akoHbl coxpaHeHHs] Macchl, sHepruu U umnylsibca B CTO, ux mposiBieHuUe.
[Tonsitrie 06 001IEH TEOPUH OTHOCUTEIBHOCTH.

PA3JAEJI 2 MOJIEKYJIAPHAA ®PU3UKA U TEPMOANHAMUKA

Tema 2 OcHOBBI TEPMOAMHAMUKH

OCHOBHBIE  TOHSTUS  TEPMOJMHAMUKH:  TEpMOJAMHAMUYECKAs  CHUCTEMA,
TEPMOJMHAMUYECKUE IapaMeTphbl, TEPMOJUHAMUYECKOE paBHOBecHEe. BHyTpeHHss
aHeprusi cucteMbl. BzaumoaeiicTBue TepmoanHaMuueckux cucrem. Pabora u terora
Kak ¢gopMa oOMeHa JHeprueil Mexay cuctemMamu. llepBoe Hadamo TEPMOJIUHAMUKHU.
Tennoémkocts BemiectBa. [IpuMeHeHWe TiepBOro Hayajga TEPMOJUHAMHUKHA K
u30IpolieccaM B HJEaTbHBIX Tra3zax. AauabaTHBIA M TMOJUTPOIHBIA MPOLIECCHI
UJIeaJbHbIX Ta30B.

OOpatumbie ¥ HEOOpaTUMble TpolecChl. TepMoaMHAMHUYECKass BEPOSTHOCTb.
Kpyroseie mporecchl. IlpuaIun pa®oThl TEIIOBOM M XOJOAWIBLHOM MaruH. [luki
Kapno. Teopema Kapno. DHTpomnus U €€ CBA3b C BEPOATHOCTHIO cOCTOsAHUA. Dopmyia
bonbimana. Bo3pactanne sHTponuu nzonupoBaHHOU cuctembl. Dopmyna Kiaysuyca.
Btopoe navasnio tepmonuHamuku. PaznudHbie (HOPMYIUMPOBKA BTOPOTO Hauajlla U UX
AKBUBAJICHTHOCTh. (CTAaTHUCTUYECKOE HCTOJKOBaHUE BTOPOTro Hauana. [paHuilsl
MIPUMEHUMOCTH BTOpOro Havana. Teopema HepHcra.

Tema 2 PeasnbHble ra3bl U ;KUAKOCTH

Cuiibl  MEXKMOJIEKYJISIPHOTO B3aMMOJICUCTBUSL B raszax. OKCHEPUMEHTAJIbHbIC
M30TEpMbl peajbHOro raza. YpaBHeHue Ban-nep-Baansca. ComocraBieHue u30TepMm
Ban-nep-Baanbca ¢ 3kcnepuMEHTaNbHBIMH HM30TEpMaMH. KpuTHyeckoe cOCTOsiHUE
BEIIECTBA.

BryTtpennsis sueprus peansHoro raza. D¢dekt Jxoyns — Tomrncona. CxxmkeHne
ra3oB M MOJIydeHHE HU3KHUX Temnepatyp. Da3oBsie nepexobl. JuarpaMma paBHOBECHUS
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KUIKOCTH U napa. YpasHenue Kiaiinepona — Knaysuyca. BiaxHOCTS.

CoBpeMEHHOE NPENCTAaBIECHUE O CTPYKTYpE JKHUIKOCTU. DIMKHUN NOpAIOK.
[ToBepxHocTHBIN ciioil. [ToBepxHOCTHOE HaTskeHne. CmaunBanue. @opmyna Jlamnaca.
Kanwnsipusie sBieHus. J(aBlieHHE HACBIIICHHBIX NApoOB HaJl MEHHUCKOM. PacTBOpEI.
OcmoTHnYecKoe JaBJICHHUE.

Tema 3 OcHOBBI MOJIEKYJISIPHO-KNHETHYECKOH TeOpUn

[IpenMer  MONEKYISApHOM  (QU3HKUA.  DKCIIEPUMEHTAIbHOE  OOOCHOBAHHUE
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH BEIIICCTBA. TepMoauHAMHUYECKUI u
CTaTUCTUYECKUM MOAXO/IbI K U3YYEHUIO MAKPOCKOTTMYECKUX CUCTEM.

PaBHOBecHOE€ cocTosiHHE Kak HauOosee BEpOSATHOE. JIEMEHTHl TEOPUH
dbaykryauuii. bpoyHoBckoe nBwxkeHue. WnpeanbHblii Ta3. OCHOBHOE ypaBHEHHUE
KMHETUYECKOW Teopuu ujeanbHOro rasza. CpelHsisi aHeprusi MOJICKYJ UJI€AJIbHOTO rasa.
3aKk0OH O pPaBHOMEPHOM pACIPEACIICHHH HHEPTUM IO  CTEMEHSIM  CBOOOJIBI
CraTucTUYeCKOE UCTOJKOBAHUE TEMIEPATYPhI U TaBICHUS.

3aKoH pacnpe/iesIeHUs MOJIEKYJ IO CKOPOCTSIM U DHEPTUSIM. DKCIIEpUMEHTaIbHAs
MPOBEPKA 3aKOHA pacHpeAesICHUs] MOJIEKYJI IO cKopocTsM. bapomerpuueckas popmyna.
Pactipenenenne bonpliMaHa 14 4YacTUIl BO BHENIHEM MOTEHUHAJIBHOM IIOJE.
Pacnipenenenne Makcgeria — bosibiimaHa.

Tema 4 DneMeHTHI PU3NMIECKONH KHHETHKH

OCHOBHBIE OHATHUS: YUCIIO CTOJIKHOBEHUM MOJIEKYJI, CPEIHSS AJIMHA CBOOOJHOTO
npobera, cpegHee 3(pPEKTUBHOE CEUEHUE, BPEMsl perakcaluy. SIBieHue nepeHoca Kak
Ipoliecc nepexoaa CUCTeM B paBHOBecHOe cocTosgHue. [{uddysus, BHyTpeHHEE TpEeHUE
Y TEIUIONPOBOAHOCTh B ra3ax. TerionpoBOAHOCTh U BHYTPEHHEE TPEHUE MPU HU3KOM
JABJICHUU, TEXHUYECKUI BaKyyM.

PA3JAEJI 3 OCHOBBI JIEKTPOJANHAMUKHU

Tema 1 DiekTpUUecKoe mojie B BAKyyme

DNEeKTPOMAarHUTHOE B3aUMOJEHCTBHE. DIIEKTpUUECKUE 3apsiabl v nosist. CBoilcTBa
ANEKTPUYECKOTO 3apsA/ia: JIBa BUJA 3apsia, 3aKOH COXPaHEHUs 3apsla, JUCKPETHOCTb
3apsima. OmnucaHWe MaKpOCKONHMYECKUX 3apsKEHHBIX TeNl: MOJEIM TOYEYHOro H
HEIPEPBIBHO PACMIPEAEIEHHOIO 3aps/ia.

3akoH Kyrnona. Bextop HanpspkEHHOCTH 1011 TOUEYHOTO 3apsana. Cynepro3nnus
nonerd. Beruucnenne mnonsa gaunoss.  Jumnose BO  BHEMIHEM  OAHOPOJHOM U
HEOJHOPOIHOM ITOJISIX.

[Torok Bektopa Hanpsixk€HHOCTH. Teopema Octporpaackoro - Iaycca, eé
uHTerpanbHas u quddepenunansias Gopmsel. Pacuér npocreldmmx nomieil.

[loTeHUIMABHBIM XapaKTep 3JIEKTpOCTaTUYECKOro mnouss. L{upkymauus BekTopa
HanpsoKEHHOCTH. [IoTeHIMan 3JIeKTpOCTaTUYECKOTo MoJid M ero rpaaueHT. CBs3b
MEXK]ly HANPsHKEHHOCTBIO TMOJIS U oTeHuuanoM. [loTeHnuan nmosist To4euHoro 3apsaa,
3apsKeHHON c(epbl M CUCTEMbI 3apsAaoB. DKCIEPUMEHTAIbHOE OIpeAesieHUE 3apsia
AIEKTPOHA.

Tema 2 IIpoBOAHMKY U AUIJIEKTPUKH B JJICKTPHYECKOM I10J1€
Pacnipenenenue 3apsaoB B IPOBOJHUKE. DKBUIIOTEHUUAIBHOCTH ITPOBOJHUKA.
Hanpsok€HHOCTh 10 y NOBEPXHOCTH NPOBOJAHUKA U €€ CBSA3b C IIOBEPXHOCTHOM
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IJIOTHOCTBIO 3apsiza.

[IpoBOAHMKM BO BHELIHEM OJJIEKTPOCTATUYECKOM mnoJie. HaBen€Hubie 3apsibl.
DnexTpu3anys 4epe3 BIHUSHUE. DIEKTPOCTaTUYECKAsl 3alIUTa. YUET NOoJId HaBEAEHHBIX
3apsAI0B, METOJ| 3€pKaIbHBIX M300paKeHUI. DIEKTpOCTaTUYECKUi renepatop Ban-ze-
['paada.

CBoOonHble W cBsA3aHHbIE 3apAnbl. [lodspHbIE W HENOJSAPHBIE MOJEKYJIBL.
[Tonspuzamuss OUPIEKTPUKOB. BekTop mnosmspuzanuu. BekTop 3JIEKTPUYECKOTrO
cMelleHus. [Iusnexkrpuyueckas TPOHUIIAEMOCTh U BOCIIPUUMYUBOCTh. DJIEKTPUUYECKOE
nosie B aAudJeKTpuke. CKadyoK 3JIEKTPUUYECKOrO OISl HA TPAHULE IBYX JHUAJIEKTPHKOB.
Teopema Octporpaackoro-I'aycca miiss monst B JIHUBJIEKTPHUKE, €€ HHTErpajbHas H
muddepennmanbras Gopmbl. CErHETOANEKTPUKU. DNEKTPEeThI. [1be30371eKTpuYecTBO.

OnextpoéMKocTh. [lnockuit, chepudeckuii U MUWIMHIPUYECKUN KOHJIEHCATOPHI.
CoenrHeHNE KOHIEHCATOPOB.

DHeprusi 3JeKTPOCTATHYECKOTO IMOJIsl. DHEPrusi CUCTEMbl TOYEYHBIX 3apsoB,
3apsKEHHOTO MTPOBOJAHUKA, 3aPSHKEHHOTO KOHIeHcaTopa. [ITOTHOCTE sHEprUu moJIs.

Tema 3 IlocTOSAHHBI TOK

JIBM>KEHME 3apsAIOB B JJIIEKTPUYECKOM MOJIE. DIIEKTPUUYECKHUN TOK. 3aKoH OMa i
onHopojgHOro yyacTka 1enu. ComporuBiieHue mnpoBoAHuKa. Juddepennmanbuas
¢dbopma 3akoHa OMa. CTOPOHHHE CUJTBI. DIIEKTPOABUKYIIAS CUJIA.

3akon Oma mia ydactka nenu, cogepxkamet 9JIC u nns 3aMKHYTOM UEMH.
PasHocTh moteHnuanoB U HanpspkeHue. PaboTa u MOIIHOCTE B LIETIH MMOCTOSTHHOTO TOKA.
3axon [xoyns — Jlenna. uddepennuansaas hopma 3akona Jxoyns — Jlenia.

Pa3zBerBnénnpie nenu. 3akonbl Kupxroda. Ilpupona toxka B Meramiax. OmnbIThI
Mangensmitama u Ilamanexcu, Tonmena wu Crroapra. Kiaccuueckas Teopus
ANEKTPONIPOBONHOCTH  METAJUIOB.  3aBHCUMOCTH  COIPOTUBIICHHS METAJUIOB  OT
TeMnepaTrypbl. TpyJHOCTH KIIACCHYECKON TEOPUH IIPOBOJIUMOCTH METAJIIOB.

OJIEKTPUYECKUM TOK B  JJEKTponuTax. [IpoBOAMMOCTH  DIIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS OHucconuranus. 3akoH Owma g 37eKTpoJuTOB. [loABHKHOCTH
MOHOB B 3JiekTponute. 3akoHbl Dapanes. Onpenenenue 3apsiaa noHa. Mcnosb3oBanue
ANEKTPOJIN3A B TEXHUKE. | albBaHNUECKNE IJIEMEHTBI.

OnexTpudyeckuid TOK B Tazax. llporecchl WOHHM3alMM U PEKOMOWHAIIUU.
HecamocrosTenpHblid Tra30BbId pas3psd. Teopuss HECAMOCTOATENBHOM IMPOBOJUMOCTH
razoB. CamMOCTOSATEIbHBIM Ta30BBIA paspsan. Bumbl paspsgoB (Tieromuii, TyroBOH,
MCKPOBOI 1 KOpoHHBIN). [ToHsiTHe 0 mia3me. Mcnonp30BaHue pa3psi0B B TEXHUKE.

Tema 4 MarautHoe 1oJisi IOCTOSTHHOI'O TOKA

BzaumoperictBrue TOKOB. MarHMTHOE MOJI€ 3JIEKTPUYECKOTO TOoka. MHAYKIUA U
HanpsKEHHOCTh MAarHUTHOTO 1oJisd. 3akoH buo — CaBapa — Jlannmaca. MarautHoe noJis
NpSAMOTO TOKAa, KPYrOBOrO M COJICHOMIAIBLHOTO TOKOB. IIOTOK BEKTOpa MAarHUTHOM
naaykauu. Teopema OCtporpaackoro — ['ayCca miis BEKTOpa MarHUTHOW WHIYKLIHAH
uHTerpanbHas u quddepenunanbHas GOpMBbl.

[upkynsauus BEKTOpa HAINPsLKEHHOCTHM MAarHUTHOIO mouisi. BuxpeBol xapaxkrtep
MarHUTHOTO TOJs. 3aKOH TOJIHOTO TOKa, €ro HMHTerpaibHas u auddepeHiuaibHas
dhopma.

3akoH Ammnepa. BUTOK ¢ TOKOM B MAarHUTHOM 110Ji€. MarHUTHBII MOMEHT TOKA.

Cuna Jlopenna. PensiTUBUCTCKOE HMCTOJIKOBAHWE MAarHUTHOTO B3aUMOJEHCTBUS
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JBYDKYIIIETOCS 3apsiia U MPOBOJHHUKA ¢ TOKOM. DddekT Xowia U ero mpuMeHEHHUe.
[IpuHuun  pabOThl  MarHUTOTUJPOJAMHAMUYECKOTO  reHeparopa. llukinueckue
YCKOPUTEIH 3apsiKEHHBIX YaCTHII.

Tema 5 DnexkTpoMarHuTHASE MHAYKIIAA

Onbitel  @apazes. DNEKTPOABMKYINAs cuila WHAYKOUA. 3akoH Dapanes-
Makcgemia, ero naTerpainbHas u quddepennuansuas Gopmsel. 3akon Jlenma. Buxpessie
Toku. CxuH-3¢dexT. SABnenune camonHayKIuU. WMHIYKTUBHOCTb. DIEKTPOABUKYILAS
cuja CaMOMHIYKIMH. TOKM 3aMblKaHWS W pa3MbIKaHWs ILenu. SIBIeHUE B3aUMHOU
WUHIYKIHH.

Pabota cunsl AMmepa. DHeprusi MarHUTHOTO MoJisi TOKOB. [IOTHOCTH AHEprun
MAarHUTHOTO TOJISI.

[Tonyuyenue mnepemennont OIJIC. IIpobrema mnepenayum >IEKTPOIHEPTUU HA
paccrosiHue. TpanchopmaTopsl.

Tema 6 JnekTpOMarHuTHoe moJjie

BuxpeBoe snektpuueckoe mnosie. Tok cmemenusa. Omnsitel  Poynanna,
OiixenBanbaa. [lonHas cucrema ypaBHeHUd MakcBeiia sl 3JEKTPOMArHUTHOTO OIS
(uaTerpansHas u auddepenunansHas (Gopmel). COOCTBEHHBIE AIEKTPHUUYECKUE
KoJiebanust B koHtype. Dopmyna Tomricona. 3aTyxaroniye KojaeOaHus B JIEKTPUIECKOM
KOHTYpE€ C aKTUBHBIM conpoTuBiieHueM. JuddepenimanbHoe ypaBHEHHE COOCTBEHHBIX
M 3aTyXalolluX JJIEKTPUYECKUX KOJICOAHWM W aHalu3 UX peleHus. BbIHyXIeHHbIE
anekTpudyeckue  konebanus.  JduddepeHnuanbHoe  ypaBHEHHME — BBIHYKICHHBIX
KoJIeOaHM 1 aHaNu3 ero penieHus. Pesonanc.

Tema 7 D1eKTPOMATHUTHBIE BOJIHBI

BonHoBoe ypaBHeHWe nisi mosied B CBOOOJHOM mpocTpaHcTtBe. CKOPOCTH
pacpoOCTpPAHEHUsI JJIEKTPOMArHUTHOM BOJHBL. [IOTOK 3JIEKTPOMarHUTHOW SHEPTUH.
OObEéMHasT TUIOTHOCTH DSHEPrHHM dSJEKTPOMArHUTHOro mois. Bekrop VYmoBa -—
[TolinTrHra. MIHTEHCUBHOCTH BOJIHBI. M3llyyeHHEe 3JIEKTPOMArHUTHBIX BOJIH. ONBITHI
I'epuia. Bubpatop I'epiia.

PA3JAEJI 4 OIITUKA

Tema 1 BosiHoBasi onTHKA

OnekTpomMarHuTHass — Teopuss cBera. WHrepdepenuuss cBera.  SIBieHue
unteppepeHuu. [loHstne o KorepeHTHOoCcTU. BpemMeHHas W NpPOCTpaHCTBEHHAas
KOTE€pEeHTHOCTb. MeToibl HaOIoAeHus: uHTeppepeHuu B ontuke. MuTepdepeHus B

TOHKHX MJIEHKAX. MHoroy4eBast uHTephepeHITHS. NutepdepomeTpsr.
Nurtepdepennmonnsie Gunbtphl. [IpocBeTiienre TuH3.
Asnenue mudpakuuu. I[lpunnmn Troiirenca — @Openensa. 3onbsl Dpenens.

Hudpakuus  @Dpenenss wu  Opaynrodepa. OObACHEHHE  TPSIMOJIUHEHHOCTH
pacnpocTpaHEHUs CBeTa B BOJIHOBOW Teopur. 30HHAs TuiacTuHKa. Judpakius Openens
Ha KPYIJIOM OTBEPCTHH U KPYTJIOM dKpaHe, Ha Kparo MOoJyOeCKOHEUHOT0 SKpaHa.
Huppaxuus  Dpaynrodepa ot  menu.  JudpakiuoHHas  pemérka.
HudpakuronHas npupoja u3zoOpaxkeHusd. Paszpemaromiasi cmocoOHOCTh ONTHYECKUX
puOOpPOB.
Hudpakuus penrreHoBckux nyudeid. @opmyna Byneda — Bbperra. Ilonstue o
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rojorpadun u e€ mpuMeHeHHe.

Tema 2 I'eomeTpryeckasi ONTHKA

['eomeTpuyeckass ONTHMKA KaK MPENENbHBIA CIydad BOJHOM ONTHUKMU. lIpuHummn
®epma. 3aKOHBI OTpaXXEHUs U npenaomiieHus cBerta. [lonHoe oTpakenue. IcToUHUKH U
NpUEMHUKHN cBeTa. OCHOBHBIE 3HEPIe€THUYECKUE M CBETOBBIE BETUYMHBI. DOTOMETpHSI.
Bonokonnas onrtuka. 3epkana. [Tpuzmel. Tonkue nun3bpl. @opmyna auH3bl. OnTHYECKAS
cuJia JIMH3bl. AOeppanuu JIMH3.

I'maz xak omntuueckas cucrema. OnTtuueckue npubopsl. Jlynma, MHUKpPOCKOI,
Teneckor, (oToannapar, IpOEKIUOHHBIE aNapaThl.

[Tosstpusanms cBera. [lonspr30BaHHBIN M HEMOJSPU30BAHHBIN CBET. JIMHEHHas,
JUIMIITUYECKAsT M Kpyrosas mnosspusanus. [lonsgpusaTtopsl M aHamm3aTtopsl. 3aKOH
Mantoca. Ilossspu3anmst cBeta IpU OTpaXEHUM OT AMDIIEKTpUKA. Yrosl bprocrepa.
[Tonspuzanust cBera npu ABOMHOM JyuyenpenomiieHuu. Juxpousm. WutepdepeHums
JMHEWHO-TIONAPU30BaHHbIX BOJH. VckyccTBeHHass anusorponus. DoToynpyruu
adbdekt, rddext Keppa. Bpamienue minockoctu mnossipuzanuu. llonspuzanivioHHbIe
MpUOOPHI U X MPUMEHEHHE.

Tema 3 /Iucnepcus, norjiomeHue pacnpocTpaHeHue U paccesiHue cBera

HMucnepcust csera. HopmanbHas u aHomanbHas aucnepcusa. KosdduimeHt
MOTJIONICHUSA. DJEKTPOHHAsT TEOpUd AUCIEpCcHM W mnorjomieHus cpera. dazoBas u
rpynmnoBas ckopoct. DpdekT Bapunona — Uepenkona.

CnekTpsl ucnyckanusa u norjiomeHus. CriekrpoMeTpbl. ClieKTpaibHbIA aHAINS.
[lBera Teu.

[TonssTue o HenuHeMHOW onTuke. IIpoxoxaeHue cBeTa Yepe3 ONTHUYECKHU
HEOJHOPOJHYIO cpeay. 3aKoH Panes. 3aBUCMMOCTh MHTEHCUBHOCTH PaCCESIHHOTO CBETa
OT yriia paccesiHusi. MosnekymnsipHoe paccesinue cBeta. [[Bet Heba u 30pb. Panyra.

Ckopoctb cBeTa. Kiaccuueckue OmbIThI 0 U3MEPEHUIO CKOPOCTU CBETa. OTBITHI
MO PacIpOCTPAHCHUIO CBETAa B JABIXKYIIUXCS cpeaax: onbITel Pr3o u MalkelbCoHa.
OkcnepumeHTaibHOe oOocHoBaHue CTO. Dddexr lomnepa B onrtuke. AOeppauus
CBETa.

Tema 4 OcHOBBI KBAHTOBO# ONITHUKH

®ororpdexr. 3akonbl CtoneroBa. DOTOHHAsT TeOpHsl CBeTa. YpaBHEHUE.
OiiHmreriHa 11 poroaddekra. DoTodrsneMeHT, (HOTOYMHOXKHTEINb, 3JIEKTPOHHO-
onTHYecKuil mpeodpaszosatenb. OnbiThl BaBuiosa. /{aBnenue ceera. OnbiTol JIeOenena.

TenoBoe  u3MyyeHME HM  €ro OcoOeHHocTH. JlydewcmyckaTenbHas U
norjouiaTenpHas crnocoOHoctu Ten. 3akoH Kupxroga, ero cieactBus. Wsmyudenue
abcomotHOo TBEpHoro tena. 3akoH Credana — bonmbiiMana. 3akon cmenieHus: Buna.
Pacrnipenenenue sneprun B criektpe usnydeHus. Gopmyina Penes — J[xunca. ['unoresa
[Inanka. @opmyna IlnaHka misd CHEKTPaIbHOM IUIOTHOCTH H3iIydeHHs. Onruyeckue
MIUPOMETPBHI.

PA3JIEJI 5 OCHOBBI KBAHTOBOM MEXAHUKH U ATOMHOW ®U3UKHN

Tema 1 OcHOBBI KBAHTOBOM MEXaHUKH
HecocrosTenbHOCTh KiIacCU4ecKON (DU3UKH TTPU OOBSICHEHUU aTOMHBIX SIBICHUM.
I'unoreza ne bpoitns. @usnyeckuid cMbIca BOJH A€ bpoiins, ux coiictBa. ONbITHOE
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000CHOBaHME KOPIYCKYJISIPHO-BOJIHOBOTO Ayajin3Ma CBOMCTB BemiecTBa. COOTHOIIECHHUE
HeonpeaenéuHocren ['eitsenbepra. BonnoBas QyHkums u €€ (QUIMUECKHI CMBICIH.
VYpaBuenue lllpenunrepa — o0CHOBHOE ypaBHEHHE KBaHTOBOI MexaHUKHU. CTallmoHapHOE
ypaBuenue IIpegunrepa. CranuonapHoe coctosHue. IIpocreiiiine OgHOMEPHBIC
3a/1a4H.

3amava o yactuie B OECKOHEYHO TTyOOKOH moTeHuansHoi same. [Ipoxoxnenue
YaCTHUIIBI CKBO3b MOTCHITMATBHBIN Oapbep. JIMHEeHHbINH rapMOHUYECKUN OCIMILIATOP, €ro
DHEPreTUYECKU CHEKTp. JIBMKEHHE YacTULbl B LEHTPAJIbHO-CUMMETPUYHOM IIOJIE.
PamnaneHoe  ypaBHenue — IIpeaumnrepa. Atom  Bomopona.  CrieKTpasibHbIE
3akoHOMepHOCcTU. Teopusa aroma Bojopona mno bopy. Omnbitel @panka u ['epua.
[Ipuaumn cootBercTBUA. Teopuss bopa Kak NpPOMEXKYTOUHBIM 3Tall B Pa3BUTUU
npe/icTaBlIeHU 00 aTome.

Tema 2 KBaHTOBasi TeOpUsi MHOT03JIEKTPOHHBIX ATOMOB

CoBpeMeHHbIE TMPEACTABICHUS O CTPOEHUUM M ONTHYECKUX CBOKCTBAX ATOMOB.
[IpocTtpancTBenHOoe  KkBaHTOBaHME. CIMH ~ JJIEKTPOHA.  ODKCHEPUMEHTAIBHOE
MOATBEP)KIEHUE CYIIECTBOBaHMUS CHUHA 23yekTpoHa (ombiTel ['epmaxa u IlrepHa,
OyONeTHBIA XapaKTep CHEKTPOB aTOMOB IIEJIIOYHBIX MeTaJIoB). KBaHTOBas mMexaHuka
CUCTEM, COCTOSIIMX W3 OJMHAKOBBIX 4YacTul. [IpHHIMI HEpa3nUYMMOCTH YaCTHLI.
®epmuonbl U 0030HBL. [lpunuun Ilaynu. 3amonHeHHE 53JIEKTPOHHBIX O0OJIOYEK B
aromax. [lepuoanueckas cucrema J[.1. Menneneena.

Penrrenosckoe nsnyuyenue. [loimydeHne peHTIEHOBCKUX JIydeld U UX CBOMCTBA.
CIUTOIIHOM M XapaKTEepUCTUYECKUM CHEKTPhl PEHTTEHOBCKOIO M3JIyYEHHs. 3aKOH
Mo3znu. 3ddext Komnrona. OnsiT bote. [IpumeHeHne peHTreHOBCKUX JIydeil.

[loHATHE XMMMYECKHX CBSI3€M M BAJICHTHOCTH. MOJIEKYJISIpHBIE CIIEKTPBI.
Komb6unannonHoe paccesiuue ceera. Jlromunucuenuus. [lpasuno Ctokca.

Tema 3 DneMeHTHI sAepHON PU3NKHU

OKCnepUMEeHTAIbHbIE METOJbI siaepHON (Gu3uKu. CYETYUKU YACTHUIl, TPEKOBbHIE
Kamepsl, PoTosMyabcuu. Macc CIeKTpOMETPHI.

OneiTr Pesepdopna, mnnaHerapHas Mojelb cTpoeHus artoma. CTpoeHue u
OCHOBHBIE XapaKTEPUCTHUKU ATOMHBIX SiJep. DHEPrusi CBSI3M M YCTOMYMBOCTB SfEP.
SAnepHbie cwiIbl U MX OCHOBHBIE CBoOicTBa. [loHsTHE O KamenbHOM W 00OJOYHOM
Mojensx saep. PaavoakTUBHBIM pacmajg M €ro OCHOBHBIE XapaKTEPUCTHUKH.
DneMeHTapHasi TeOpus o.-pacmiaja Kak TYHHEJIBHOTO nepexoa, 3-pacnai, y-u3aydeHue.
[TpaBmra cmemienus. Pe3onancHoe nororeHus y-kBanToB. Dddext Méccobayapa.

Tema 4 SInepubie peakuuu

[IpuMepbl SAEpPHBIX MPEBPALICHUM NOJA JEWCTBUEM OL-4acTHUL, ITPOTOHOB,
HEUTPOHOB, Y-KBAHTOB.

Peaxuusa neneHus TsOKENbIX sanep. llenmnas peakuus. SInepHble peakTopbl Ha
TEIJIOBBIX U OBICTPBIX HEUTPOHAX.

Peaknus cuntesa. [IpobGnema ynpapisieMbIX TEPMOSACPHBIX PEAKIIHIA.

DneMeHTapHble YacTHUIbl. YPOBEHb 3JIeMEHTapHbIX yacTuil. OO6mme cBOHCTBa
AJIEMEHTapHbIX YacTull. PyHIAMEHTAIBHBIE B3aMMOJEWUCTBHS. JIenTOHBL. AJIpPOHBI.
Kgapku. [lepernocunku pyHmaMeHTaIbHBIX B3aUMOICHCTBUI.
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PA3JIEJI 6 OCHOBBI ®U3UKHU TBEPJIOI'O TEJIA

Tema 1 CTpyKTypa KpUCTALI0OB

[lonsTue o  kpuctaummyeckod  pemérke. CUMMeTpus  KpUCTaJUIOB.
Kpucramnorpadguueckue cucreMbl KOOpAMHAT, 14 TpaHCIAUMOHHBIX peméTok bpasn.
Kpucrannorpadguueckre CUMBOIIBI Y3JIOBBIX IIIOCKOCTEN U MPSMBIX.

MexatomHoe B3aumojeiicTBue. OCHOBHBIE THIIBI CBSI3€d B TBEPABIX TeNax.
Knaccudukanus TBEpABIX Ted. DHeprus cBs3u. MoeKyIsipHbIe, NOHHbIE, KOBAJICHTHBIC
U METaJUIMYECKUE KpUCTaLUIbl. MOHOKpHUCTAUIBI M TMOJUKPUCTAIUIBI. AHU30TPOIMS
($u3NYECKUX CBONCTB MOHOKPUCTAJIJIOB.

Hedexter B TBEPABIX Telax. MexaHWYecKHMe CBOWCTBA TBEPIBIX  TeEIl.
Knaccudukanus nedexros. TernoBble ToueuHble AedekThl. Paanannonusle 1e(eKThI.
Hucnokanuu. Hanpsok€éHHoe U 1eQOpPMHUPOBAHHOE COCTOSIHUE TBEPABIX  TEIN.
Yupyrocts. 3akoH I'yka 171 M30TPOIHBIX TBEPIABIX TEN.

TennoBsle cBOMCTBA TBEPABIX TeJl. TeMmI0EMKOCTh TBEPABIX Tel (3aK0H [[rosioHra
u Iltn). Knaccuueckast Teopus TeroéMkocTd U €€ TpyaHocTu. [lonstue o ¢oHOHAX.
Tennosoe pacmmpenne TBEPABIX Te. TerIonpoBOAHOCTh TBEPABIX TEIL.

Hcnapenue, cyonumaius, miaBjieHue, kpucramumsanus. Pazoseie nepexoasl | u
Il pona. Inarpamma coctostnusi. TpoiiHast Touka.

Tema 2 DiieMeHTbI KBAHTOBOM CTATUCTHKH

®a3zoBoe mnpocTpaHcTBO. DyHKUUS pacnpenencHusd. lIoHATHE O KBaHTOBBIX
craructukax (boze — Ditnmteiina, ®epmu — /lupaka). BoIposkIeHHBIH 3JCKTPOHHBIH
ra3 B MeTasuiax.

DNeMeHThl KBAaHTOBOM TeopuH MeTaioB. [loHATHE O KBAaHTOBOM TEOpPUU
ANEKTPONPOBOJAHOCTH  MeETauioB.  3akoH OMa B KBAaHTOBOM  TEOpUH
ANEKTPONPOBOJAHOCTH  MeTauioB.  (CBepXIpOBOAUMOCTb. MAarHuTHbIE  CBOICTBA
cBepxnpoBoAHUKOB. [loHaTre 0 Teopuu cBepxmpoBoauMocTu. [lonstue 06 >ddexrax
JIxozedcona. [IpuMeHeHne cBepXIIPOBOIUMOCTH B HAYKE M TEXHUKE.

PaboTa BbIX0oAa 3JIEKTPOHOB U3 MeTasuia. TepMonnekTpoHHas smuccus. opmyia
Puuapncona — J[puimana. D1eKTpOHHBIE JIaMIIbl, UX padoTa U MPUMEHEHUE.

Tema 3 3onHast Teopusi TBEPABIX TeJ

Hcxonnple MpencTaBIeHUsl 30HHOW TEOPUM TBEPABIX TEJN. DHEPTETUUECKHUE 30HBI
B KpUCTAJUIaX B MNPUONMKEHHH CHJIBHOM CBA3UM. MeTaibl, JUANEKTPUKUA U
MOJIYITPOBOJHUKH IO 30HHOM Teopun. CoOCTBEHHAs! MPOBOIUMOCTD MOJIYTPOBOIHUKOB.
[IpumecHas MPOBOJUMOCTh MOJIyITPOBOTHUKOB. DOoTONPOBOAUMOCTH
IIOJIyITPOBOJTHUKOB.

KOHTakTHBIE SIBJIEHMS Ha TpaHULE JBYX METAUIOB. TepMO3JIEKTPUYECKHE
ABJICHUS M WX NpUMeHeHHe. KOHTaKT 3JeKTPOHHOTO U JIBIPOYHOTO MPOBOJHUKA (P-N-
nepexon). [ToaynpoBOIHUKOBBIE AUOIBI U TPUOABI (TPAH3UCTOPHI).

Tema 4 MarauTHble CBOMCTBA BellleCTBAa

MaruutHele MOMEHTBHI JJIEKTPOHOB M aTOMOB. Jlua- W mapamMarHeTu3M.
HamaranuenHocts. MarauTHoe moJie B BEIIECTBE. Y CJIOBUS HA TPAHUILIE pa3jieiia IByX
MarHeTukoB. @deppoMarHeTMKM U uX cBoictBa. [lpupoma deppomarneTusma.
AntudeppomarnetTusm. OeppuThI.
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Tema S OnTuveckue cBOMCTBA TBEPABIX TeJ

[Tornomenue cBera. CHOHTaHHOE W MHAYLUMPOBAHHOE U3JIyYEHUE CBETA.
NuBepcHOe cocTossHME U aOCONIOTHAs OTpUIlaTeNbHas Temreparypa. Jlasep.
[IprumeHeHne KBAHTOBBIX TEHEPATOPOB.

3. MPUMEPHBIA IEPEYEHBb BOITPOCOB
K BCTYIIMTEJIBHOMY UCIIBITAHUIO

1. Kunematruka MarepuanbHod TOoukd. CrocoObl 3a/laHus ypaBHEHHM
IBUKEHUSA. TpaekTopusi, CKOPOCTh M YCKOPEHUS MPHU PaA3IMYHBIX CIOco0ax 3aaHus
JBHKCHUSL.

2. DIeKTpoCTaTHKa BAaKyyMa. 3aKkoH KynoHna. HanpsixkeHHOCTh
anekTpocratnueckoro nois. [Ipunmun cynepriozuiuu. Teopema OcTporpaiackoro —
l'aycca m ee mpuMeHeHUs I pacyeTa HAINPSHKEHHOCTH JJIEKTPOCTATHYECKHUX IOJIEU
(ToJie MIIOCKOCTU, HUTH, CPEPHI, 11apa).

3. Knaccuueckne 3akoHBI CIIOKEHHUsI CKOpocTedl W yckopenwid. [lepenocHas
CKOPOCTB M IIEPEHOCHOE yCKOpeHUe. KoprnonmcoBo yckopeHHue.

4. OnekrpoeMkocTb. KonpeHcatopsl. EMKOCTh MIIOCKOro, c(EpUYecKoro u
HAJIMHIPUYECKOTO KOHAEHCAaTOpOB. COeMHEHUS KOHIEHCATOPOB.

5. KunHemaTuka BpallaTeIbHOTO JBH)KEHHUS Tela BOKPYT HEMOJBH)KHOM OCH.
CBsi3p JTUMHEWHBIX WU YIJOBBIX XAapAaKTEPUCTUK. BEKTOphl yria MmoBOpoTa, YTIIOBOU
CKOPOCTH U YTJIOBOI'O YCKOPEHHS.

6. Pabota cun snexktpocraTuueckoro moss. [loTeHuan 3aeKTpocTaTHuecKOro
moisi. OKBUNOTEHUMAJbHbIE TMOBEpPXHOCTU. CBSI3pb MEXAy MNOTEHUUAIOM U
HaNpsHKEHHOCTHIO. YpaBHeHue [lyaccona.

7. Jlunamuka wmaTepuanbHOM TOYKW. 3akoHbl Herlotona. [lonarue 00
WHEpIUaIbHOW cucteMe otrcuera. Ilonstue o cuine m Macce. B3aummopelcrtBue B
KJIACCUYECKOM MeXaHUKe. [ paHuLIbl MPUMEHUMOCTH KJIACCUYECKOM MEXAHUKH.

8. Hwonextpuku. [lomsipusyeMocTb #  IUAJNEKTpUYECKash MPOHUIIAEMOCTh
nanekTpukoB. Teopema Octporpaackoro-l'aycca B NPHUCYTCTBUU  JUAJIEKTPUKOB.
YcnoBus Ha TpaHULIE TUDIIEKTPUKOB.

9. Pabora cunbl. Kunermueckas oHeprus. Teopema 00 U3MEHEHHU
KUHETUYECKOU IHEPTUHU.

10. CropoHHHUE CHIIBL. DIEKTPOABMKYIIAs cuiia. 3akoH Oma JijIsi HEOTHOPOIHOTO
yJacTKa 1enu u ajs nosHou nenu. [pasuna Kupxroda.

11. JIuHaM#Ka CUCTEMbI MaTEPHAIbHBIX TOUYEK. 3aKOH COXPAaHEHUS UMITYJIbCa JJIs
3aMKHYTBIX cucTeM. TeopemMa 00 HM3MEHEHUU HMITYJIbCa JJII HE3aMKHYTBHIX CHCTEM.
['maBHBIN BEKTOP BHEIIHUX CHUJL.

12. Tloctosiuubiii  snekTpudeckuid  Tok. Cwmma Toka. [lmoTHOCTH — TOKAa.
Hanpsixkenne. 3akon OMa it OJHOPOAHOTO y4YacTKa IIENMM B MHTETPAIbHOW U
muddepeHnmanbaon hopmax.

13. Pabora cunsl. KoHcepBaTuBHBIE U HEKOHCEpBAaTUBHBIE CUIIbL. [loTeHIIManbHas
SHEPrusl 3aKOH COXPaHEHUs MeXaHW4uecKol »sHepruu. Teopema 00 H3MEHEHUU
MEXaHUYECKON DHEPIUH.

14. MaruuTtHOe JieicTBUE TOKa. MarHuTocTaTvka Bakyyma. JJ€MEHT TOKa. 3aKOH
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buo — Casapa — Jlannaca u ero npuMeHeHHe ISl pacyeTa HanpsyKEHHOCTH MarHUTHOTO
TIOJISI PSIMOT'O OECKOHEYHOTO MPOBOJAHUKA C TOKOM, KOJIBIIA C TOKOM.

15. Ilentp Mmacc. Teopema o aBuxkeHuM LeHTpa Macc. Teopema Kenura. Mepsl
JBUKEHUS B PA3JIMUHBIX MHEPIIUATIBHBIX CUCTEMAX OTCUETA.

16. Conporusnenue. Y nensHoe conpoTuBieHue. [IpoBoaumocts. [lapanmensHoe
Y MIOCJIE0BATEILHOE COEAMHEHUE MPOBOJHUKOB.

17. OcHOBHOE ypaBHEHHME IMHAMHMKHU BpAlllaT€IbHOTO JABMXKEHHS Tella. MOMEHT
uMIlyJabca Tena. TeH3op uHepuumu. OrnpeneneHne MOMEHTOB HWHEpUHMH. Teopema
I'toiirenca-1lItelinepa. Kunetnueckas 3HEpTHs BpallaTEIbHOTO JBHKCHUSL.

18. BuxpeBoii xapakTep MarHUTHOTO moJid. Teopema O IUPKYJSALHMH BEKTOpa
HANPsHDKEHHOCTH MAarHUTHOTO TOJSi B MHTErpalibHOM U nuddepeHnuanibHon popMax.
[IpumeHeHnEe TEOpEMBI O LMUPKYISUUNA BEKTOPA HAMPSHKEHHOCTH MAarHUTHOTO TOJIS JJIs
pacueTa HalpsyKEHHOCTH MOJIA COJIEHOMA U TOPOU/IA.

19. Jlepopmaruu. Buael nedopmaruii. XapakrepucTuku aedopManuii. 3aKoH
I'yka mnsa paznuunbix BUAOB Aedopmanmii. Moayns FOura. Moayns cnura. Moayiib
kpyuenus. Koaddumment [lyaccona. Dueprust ynpyrux aepopmariuii.

20. JleficTBMe MarHUTHOTO TOJSI HA MPOBOAHHUK C TOKOM. 3akoH Ammepa. Cuia
Jlopenmia. [IBrkeHue 3apssKEHHOM 4YacTUIbl B AJIEKTPUUYECKOM, MArHUTHOM M BO
B3aMMHO MEPIECHANKYISIPHBIX 3JIEKTPUUECKOM U MATHUTHOM TOJISIX.

21. MomeHT umIyJsibca. 3aKOH COXPaHEHUS MOMEHTA MMITYJIbCa ISl 3aMKHYTHIX
cucteM. Teopema 00 HM3MEHEHWHM MOMEHTAa HMIIYJIbCA JJII HE3aMKHYTBIX CHCTEM.
MowmeHT cuitbl. [ 1aBHBIM MOMEHT.

22. Paborta u MomHOCTH TOKa. TermoBoe naericTBue Toka. 3akoH Jxoyns — Jlenna
B MHTerpanbHoi u nuddepennuanbaon Gopmax. KIIJ[ ncrounnka Toxa.

23. CBoOoHBIE TApMOHUYECKHUE KoJieOaHusl. Y paBHEHHE CBOOOIHBIX KOJIEOAHUH.
Kunematuueckue xapakTepuCTHKU KoJjieOaHui. [loTeHIManbHas W KUHETHYECKas
AHEPrus KojaeOaHuHu.

24. Slgnenue snexTpoMarauTHON HHIyKIU. OnbiTel @apanes. [IpaBuso Jlenma.
DJIC B mpOBOAHUKE, ABMXKYIIEMCS B MATHUTHOM IIOJIE.

25. MasiTHUKH: IPY>KUHHBIA, MAaTEMaTHUYECKUN, KPYTUIBHBIN, (PU3NIECKUH.

26. SIpnenne camMoWHAYKIMH. WHIYKTMBHOCTh. OKCTPATOKHW 3aMBIKaHUS U
pa3MbIKaHus. SIBJI€HUE B3AUMHOW UHIYKIIUU.

27. Mexannka >xuakocTeld. MneanpHas KUIKOCTh. YpPaBHEHHE HEPAa3PHIBHOCTH
ctpyu. 3akoH bepnymnu. @opmyina Ctokca. @opmyna [lyaseiinsa. Yucno PeliHonbaca.

28. MarHuTHbIC CBOMCTBa BeIIECTBA. |HIBI MarHEeTUKOB. DeppOMarHETHKHU.
I'ucrepesuc. Touka Kropu.

29. BeinyX/ieHHbIe KoJeOaHus. AMIUIMTYJa W CABUT (pa3 MpH BBIHYKICHHBIX
Konebanusx. Pezonanc.

30. Marnetuku. WHAyKIMs MAarHUTHOTO TIOJISE B BemiecTBe. MarHuTHas
BOCIIPUUMYHMBOCTh MU MAarHUTHas MPOHHUIIAEMOCTh BeIllecTBa. Teopema O IUPKYJISLHUU
MarHUTHOTO BEKTOpPA MHIYKIIMU MAarHUTHOTO MOJIsi B MarHETUKAX.

31. 3aryxatomue  koseOanus.  Koadpduuument  3aryxanus.  JlekpeMeHr.
Jlorapupmuueckuii nekpement. JloopotHocTh. Bpems penakcaruu.

32. Ilepemennsblii  anekTpudyeckuid  Tok. IlosydyeHwe mepeMEeHHOro TOKa.
JleficTByroliee 3HaAYeHHWE TOKAa W HamnpspkeHWs. MHIYKTUBHOCTH M €MKOCTh B IIEIHU
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MIEPEMEHHOT0 TOKa. 3akoH OMa 1Sl IEPEMEHHOIO TOKA.

33. Heuneprmanpapeie  cuctemMbl  oTcuera. Cunbsl  wHepnuu.  [IpuHiun
SKBUBAJICHTHOCTH.

34. DnexkTpoMarHuTHBIC KojiebaHus. [Ipoiecchl, mpoTekaromniie B KojieoaTeIbHOM
KOHType. @opmyna TomcoHa. Pe30HaHC TOKOB 1 HANPSIAKECHUM.

35. Yopyrue cronkHoBeHHs. Mexanudeckuii ymap. LleHTpanpHBIA  yaap.
JlnarpaMmbl CTOJIKHOBEHHUM.

36. DHeprus 3JIeKTPOMArHUTHLIX BOJIH. Bektop YmoBa — [loitnTunra. Mmmnyinbc
AIEKTPOMArHUTHOTO U3TyYEHHUS.

37. 3amaya nByx Ten. JIBM)KEHHE YacTUIBI B LEHTPAIbHO-CHUMMETPUYHOM IIOJIE.
3anauda Kemnepa. 3akonsl Kemnepa.

38. BorHoBoe  ypaBHEHHME B JJIGKTPOJMHAMUKE W €ro  pEIlICHUE.
DIIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMArHUTHHIE BOJIHBI.

39. 3ak0H BCEMHPHOTO TATOTCHHUSA. [ paBUTAIMOHHAS TIOCTOSHHAsA. MeTomapl
ONPEAECTICHHS TPABUTAIIMOHHON MOCTOSTHHOM.

40. DrekTpoMarHuTHOE TIojie. YpaBHEHHS MakcBeia B HWHTETPAIbHON U
g depeHunanbHoi popMax.

41. PaccesiHue YacTHII. [TpunienbHbIN rnapameTp. OddexTuBHOE
muddepeHunanpsHoe ceyeHue paccesiHus. PaccestHue 4acTul] B KyJOHOBCKOM IOJIE.
dopwmyna Pesepdopaa.

42. DnexkTpuueckuii TOK B MeTaiaX. OCHOBHBIE TOJOKEHUS KIIACCHYECKOU
3JIEKTPOHHOM Teopuu nposoaumoctu Apyzae — Jlopenna.

43. UneanbHBlii Ta3 BO BHENIHEM IMOTEHIMAIbHOM mojie. Pacmpenenenue
bonsimana. bapomerpuueckas dopmyna. Pacnpenenenue MakcBemna — bonbiimana.
Omneitel [leppena.

44. 'eomeTpuyeckas ONTUKA. 3aKOHBI OTPAXEHUS U MpesioMyieHus ceera. [lonHoe
oTpakeHue. 3epkana. XoJ Jy4Yed B IJIOCKOMapauIeIbHOM MIACTUHE U Npu3Me. JIMH3BIL
®opmyna nuH3bl. OnTHYECKHE TPUOOPBHI.

45. Pacnipenienenrie MOJIEKYJT MI€alIbHOTO raza no ckopoctsiMm. Cpennsisi, cpeaHsis
KBaJpaTUyHasi M HauOoJiee BEpOsATHas CKOpPOCTU MoJiekyd. ['paduxu PyHKIum
pactpenenenusa Maxkcpemuta. Onbitel L tepHa n Jlammepra.

46. [TomymTpOBOTHUKH. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
MOJIyITPOBOAHUKOB.  P-n-mepexoa.  [lomympoBomHUKOBBIE  TPUOOPBL:  JTUOJBI,
TPaH3UCTOPHI, HOTOPEIUCTOPHI.

47. OCHOBHBIE TIOJOKEHUA MOJIEKYJsApHO-KuHeTn4deckor Tteopuun  (MKT)
ctpoeHus BeniectBa. OcHoBHoe ypaBHeHHe MKT rasoB. [/laBieHue ra3oB. YpaBHECHHUE
Menneneea — Knaneitpona. Temmnepatypa. CrocoObl MOCTPOEHUS TEMIEPATYPHBIX
HIKAJL.

48. TlonsiTne 0 30HHOW TeOpUH TBEPABIX Teld. OCOOEHHOCTH 30HHOW CTPYKTYPBI
MIPOBOJAHUKOB, TMOJYNPOBOJHUKOB M JUAJIEKTPUKOB. [IpOBOAMMOCTH C TOUKH 3pEHUS
30HHOM TEOPUU TBEP/IbIX TEIL.

49. IlpumeHeHne TMEpBOro  Hayajla TEPMOJMHAMHUKM K  H3OIPOIECCaM.
Anuabatuueckuit mporecc. YpaBuenue Ilyaccona. [Tonurponuueckuit mpoiiecc.

50. AAnepusie peakuuu. [denenue u cunre3 suaep. [IpobOieMbl TepmosiiepHOTO
CUHTE3a.
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51. Ilonsitue o Tteruote, paboTe W BHyTpeHHeW »HHepruu. [lepBoe Havayio
TEPMOJUHAMUKY U €TO pa3inyHble (POPMYITHUPOBKH.

52. YacTuibl ¥ B3aUMOJICHCTBUSA. AIPOHBI U KBapKH

53. Temnossie aBurarenu. KII/I Temnossix asurareneil. Llukn Kapao. Teopembl
Kapno.

54. Monenu CTpOeHUsI aTOMHBIX SIIED.

55. TeopeMa 0 paBHOMEPHOM PACTIPEACICHUN SHEPIHH MO CTENEHSM CBOOOJBI.
Kitaccuueckast Teopust TEIIOEMKOCTEN HICAIBHBIX T'a30B. TEMIOEMKOCTH MIEaIbHOIO
ra3a Ipu IMOCTOSIHHOM O0beMe U TMpH IMOCTOSTHHOM JaBjieHWW. Y paBHeHue Maiiepa.
CBsi3b MEXKIy YIEIbHBIMUA U MOJIIPHBIMU TEIJIOEMKOCTSIMHU.

56. DneMeHTapHbIe 4YacTUIlbI U WX cBoiicTBa. Kiaccudukanus sneMeHTapHBIX
YaCTHLL.

57. Monenu crtpoeHust kuakoctel. IloBepxHocTh xuakoctei. Koaddumment
MMOBEPXHOCTHOTO HaTsikeHusl. CmaunBanue u HecMauuBaHue. Kpaepoii yron. [laBienue
Jlannaca. KanwiuispHbIe SIBIEHUS.

58. MHorosnekTpoHHbI aToM. OmnHcaHue COCTOSHHUS DJJIEKTPOHA B aTOME
KBaHTOBBIMM unciamu. [lepuoguueckas cucreMa aneMeHToB MeHieneesa.

59. HampaBieHue mpoIieccoB B mpupojie. Bropoe Havamo TepMOAMHAMUKA U €TO
paznuyHbie (POPMYIMPOBKHU.

60. PagnoakTHBHOCTb. Bunbl PaAMOaKTUBHOCTH. OcHoBHOM 3aK0H
PaAMOAaKTUBHOTO pACIaia.

61. TepmouHaMuUyeckoe M CTATUCTHUUECKOE  ONpPEJEICHHE  DHTPOIHU.
TepMmoauHaMuyeckas BEPOSTHOCTb. 3aKOH BO3PACTaHUs SHTPONMH. TpeThe Hadallo
TepMOaUHaMUKU. HetoCcTUKUMOCTh aOCOIIOTHOTO HYJIsl TEMIIEPATyp.

62. OTkpbiTHE aTOMHOTO siipa. OCHOBHBIE XapaKTEPUCTUKH ATOMHBIX SIJED.
CoctaB aromHoOro aapa. M3oTomnsl u n3o6apsl.

63. Peanibubie ra3pl. YpaBHenune Ban-gep-Baansca. Kputudeckuwe mapamerpsl
cocrosinus. [IpuBenennoe ypasuenue Ban-nep-Baanbca.

64. PeHTreHoBCcKOE M3mydeHrne. 3aKkoH Mo3y.

65. [lonatne o daszax u ¢azoBeix mnepexonax. Kmaccuduxamms ¢azoBbix
nepexonoB. CkpblTas Temiora nepexona. YpaBHeHue Knameiipona — Kinaysuyca.
Tpoiinas TouKa.

66. CriuH. [TonHBIN MOMEHT UMITYJIbCA DJIEKTPOHA B aTOME.

67. TepmonuHamMuyeckoe paBHOBecHE. TepMOJMHAMUYECKHE ITOTEHIUAJIbI.
VYcaoBus yCTOWIMBOCTH TEPMOAMHAMUYECKOTO paBHOBecus. DPdekt [xoymnsa-Tomcona
IUTSl UACATBHBIX U peabHbIX Ta30B.

68. /IBmkeHre B IEHTPAIBHOM TMojie. ATOM BOJOPOJA: BOJHOBBIC (DYHKITUH H
ypoBHU 3Heprun. CpaBHeHue ¢ Teopueit bopa 11 Bogopo1onogo6Horo aroma.

69. MukpokaHOHWYECKOE,  KAHOHWYECKO€ W OOJbIIoe  KAaHOHUYECKOE
pacnipenenenus ['u66ca.

70. KBaHTOBBINM JTMHEUHBIM TApPMOHUYECKUN OCIMIUIATOP. DHEPrusi U BOJHOBBIE
(YHKIMH CTallUOHAPHBIX COCTOSHUM.

71. SIBnenust mepeHoca B UAcaNbHBIX Ta3ax. YpaBHeHUe AU dy3un, BI3KOCTU U
teronpoBoAHocTd. Koadpduuuentsr nuddysun, BSI3KOCTH U TEIJIONPOBOAHOCTU
UJIAbHBIX Ta30B U CBSI3b MEXKy HUMH.
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72. MaTeMaTH4eCKUii armapaT KBaHTOBOW MeXxaHUKU. BomHoBas GhyHKIHS.

73. Tepasie Tena. Kpuctamisl. CTpoeHre, MEXaHUYECKHE U TEIJIOBbIE CBOMCTBA
KpUCTaJUIOB. TenIoeMKoCThb TBEPAbIX Ted. 3akoH [lononra u [Itu. Monens DliHIITEHA
u Mmozenb JleOas.

74. BonHoBBbIe  CBOMCTBa MuKpouacTuill. BomnHoBas Qysknus. [Ipunnun
HEOIIPEAECIEHHOCTH.

75. Pacnpenenenne ®epmu — Jlupaka M €ro NpUMEHEHHUE Ui OIKCAHUs
AJIEKTPOHHOI'O ra3a B MeTaJlIax.

76. YpaBuenue Hlpenunrepa. Cranmonapaoe ypasaenue llIpenunrepa.

77. Pacnpenenenne bosze — DitHmTEeliHAa W €ro NpPUMEHEHHE I OIMMCAHUs
(hoTOHHOTO rasa.

78. [IpoxosxieHre YacTHI] Yepe3 MOoTeHIIMaIbHbINA Oapbep. TyHHENbHBIN 3P HEKT.

79. BonnoBass mnpupona cera. MHtepdepenuus BoaH. KorepeHTHOCTS.
[Ipocreiie cxembl uHTepdepeHnuu cBeta: onbiT FOHra, Ouzepkana Dpenens,
ounpusma @Openensa. Uareppepenius B ToHkux mieHkax. Konsua HeroToHa.

80. ®otorpdext. 3akonsr CtonmeToBa. VYpaBHeHue OuHmTeNHHA. KpacHas
rpanuna pororddexra.

81. PenaTtuBuCcTCKAasT AMHAMUKA. 3aKOHBI COXPAHEHHUS B CIEIUAIBHOW TEOpUU
OTHOCUTEIBHOCTH. [Ipox0kIeHrne YacTull yepe3 NOTeHIHaIbHbINA Oapbep. TyHHEIbHbIN
ahdekT.

82. Knnaccuueckue MoJieny CTpOEHUS aTOMa U CIIEKTPajibHble 3aKOHOMEPHOCTH.

83. ludpaxuusa OpayHrodepa Ha 1mend U TUPPaKIMOHHON peIIeTKe. Y CIOBUS
IUQPPAKIIMOHHBIX MHUHHUMYMOB M MAaKCUMYMOB. JIMCIIEPCHOHHBIE XapaKTEPUCTUKHU
pELIETKHU.

84. DxcriepUMEHTAJIbHbIE OCHOBBI CIIEHUAIBHONH TEOPUU OTHOCUTEIBLHOCTH.
[Toctynarel cnenuaibHOM Teopuu oTHOcUTENbHOCTU. [IpeoOpasoBanus JlopeHua u ux
CIEACTBUS.

85. Iudpakuus cera. [lpunuun [oitrenca — ®penens. dudpakuus Ppenens.
3onbl Openens. Judpakuus cBeTa Ha KpyIjioM AUCKE U Ha KPYTJIOM OTBEPCTHH.

86. TerioBoe U3TyYEHHE U €T0 3aKOHBI.

4. CHUCOK PEKOMEHIYEMOM JUTEPATYPHI JJIS1 IOATOTOBKH
K BCTYIIMTEJIBHOMY NCIIBITAHUIO

OcHoBHas JauTeparypa:

1. Cagenwe, 1. B. Kypc obmeit ¢usuku. B 5 tomax. Tom 1. Mexanuka.
HsnarenscTBO: «Jlanby, 2011, — 448 c.

2. CasenbeB, U. B. Kypc obmieii ¢pusuku. B 5 Tomax. Tom 2. DaeKTpUIECTBO U
maraetusm. M3garensctBo: «Jlansy, 2011. — 348 c.

3. CasenbeB, . B. Kypc o6mieit ¢puszuku. B 5 tomax. Tom 3. MonekymnspHas
¢usuka u repmoauHamuka. M3narensctBo: «Jlanby, 2011. — 224 c.

4. CasenbeB, . B. Kypc obmeit ¢usuku. B 5 Tomax. Tom 4. Bonasl. OnTuka.
H3narenncTBO: «Jlansy, 2011. — 256 c.

5. Casenbes, 1. B. Kypc o6mieit puzuku. B 5 tomax. Tom 5. KBanToBast onrtuka.
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Atomuas ¢usuka. dusuka TBepaoro tena. dusznka aTOMHOTO SApa U JIEMEHTAPHBIX
yactuil. U3narenscTBo: «Jlaney, 2011. — 380 c.

JlonoJiHUTeIbHASI JIUTEepaTypa:

1. CuByxun, B. JI. O6muit kypc ¢usuxu. B 5 tomax. Tom 1. Mexanuka.
Vuye6noe nocodme. U3marensctBo: «OPUSMATIIUTY, 2014. — 560 c.

2. CuByxuH, B. JI. O6muit kypc ¢pusuku. B 5 tomax. Tom 2. TepmoauHamuka u
MoJieKyssipHas pusmuka. YuebHoe nmocobue. M3narensctBo: « DUZMATIIUTY, 2014. —
544 c.

3. CusyxuH, B. JI. O6muii kypc ¢usuku. B 5 tomax. Tom 3. DnekTpuuecTso.
Vuyebnoe nocodue. M3narenscrBo: «PU3MATIIUTY, 2015. — 656 c.

4. CuByxuH, B. JI. O6muit kypc ¢pusuku. B 5 Tomax. Tom 4. OnTrka. YueOHoe
nnocooue. M3narensctBo: «PU3MATIIUT», 2013. — 792 c.

5. CusyxuH, B. JI. O6mmuii kypc ¢uzuku. Tom V. ATomHas u saepHas (u3mka.
HzmarensctBo: DUSMATIIUT, MDOTH, 2006. — 784 c.

6. Kopnes b. 1., Moucees H. B., Hosukos B. B., [Tonios I1. A. YueOH. mocobue
o Kypcy oOuieit u sxcnepumenTanbHon pusuku. Yacts 1. bpsuck: U3a. bI'Y. 2006.

7. Kopues b. 1., Moucees H. B., Hosukos B. B., [Tonos II. A. YueOH. nocobue
o Kypcy obuieit u sxcnepumenTanbHor pusuku. Yacts 1. bpsuck: U3a. BI'Y. 2006.

8. Kopnes b. U., HosukoB B. B. Jlekiun no atomHoin ¢usuke. bpsack: W3m.
Kypcus. 2009.

9. Crpenxos, C. I1. Mexanuka. — M.: Hayka. 1975.

10. ®pum C. 3., Tumopena A. B. Kypc obme#t ¢puszuku. T. 1-3. 1957-1960.

11. Bucman I'. A., Tonec O. M. Kypc o6mieit puzuku. T. 1-3. 1969-1972.

12. TlytunoB K. A., ®abpukant B. A. Kypc ¢usuxu. T. 1-3. — M.: ®duzmatrus.
1963.

13. Kanamnukos, C. I'. DnekrpuyectBo. — M.: Hayka. 1970.

14. TenecnuHn, P. B. Monekynspuas ¢uszuka. M.: Beiciias mkona. 1973.

15. Uponos, U. E. OcHoBHBIC 3aKOHBI MeXaHUKU. M.: Briciias mkona. 1985.

16. I'epmen3on E. M., Manos H. Kypc o6mieii ¢usuku. Mexanmka. — M.:
IIpocsemenune. 1979.

17. T'epmienzon E. M., Manos H. H., Otkun b. C. Kypc oOmeit ¢duzuku
DnektpruuecTBO 1 MarHeTusM. — M.: IIpocsemenue. 1980.

18. I'epmenszon E. M., Manos H. H., Otkun b. C. Kypc obmieit ¢puzuku. OnTtrka
u atomHas ¢usuka. — M.: [Ipocsemenne. 1981.

19. I'epmienson E. M., Manos H. H., MaucypoB A. H., Otkun b.C. Kypc o6mieit
¢busuku. MonekynsipHas ¢pusuka. — M.: [Ipocsemienue. 1982.

20. Kanamaukos H. I1., CmonapipeB M. A. OcHoBbl pu3uku: Yue6. [l By30B: B
2 1., M.: Jlpoda, 2004.

Ilepuoauueckue U3TaHUS:
1. ®usuka TBEPAOTrO TENA

HNuTepHer-pecypcesl
1. https://elibrary.ru/defaultx.asp?

18


https://elibrary.ru/defaultx.asp

5. HOPAJOK ITPOBEJAEHUSA U KPUTEPUU ONEHUBAHUA
PE3YJIBTATOB BCTYIIUTEJIBHOT'O UCIIBITAHUSA

BerynmurensHBIM 3K3aMEH OCYHIECTBISIETCS B (popmMe yCTHOro ompoca 1o
AK3aMEHAlMOHHOMY OMJIETY, BKJIFOUAIOIIEMY JIBA-TPH BOMPOCA.

Ha noAroToBky K OTBETY 3K3aMEHYIOUIEMYCSI PEIOCTABISIETCS 45 MUHYT.

BerynurensHoe ucnbiTaHue oreHuBaercs mo 100-0amibHON mikane. Bompockr
BCTYIIUTEIBHOIO 3K3aMEHA OLEHUBAIOTCS MPEIMETHOM KOMHUCCHUEH pa3leibHO.
HUroroBas olleHKa 3a 92K3aME€H ONPENEISeTCSs Ha  OCHOBAaHUU  CPEIHEro
apu(pMETUYECKOTO 3HAYCHHUS OasioB, HAOpaHHBIX AOUTYpPUEHTOM IO KaXIOMYy U3
BONpocoB. Bce Bompockl, Kacarouyecss Hecorjiacus aOUTYpUEHTOB C IMOJYyYEHHBIMU
OILICHKaMHU, PEIIAI0TCs aneJUIAIHOHHON KOMUCCHUEH.

B xone mpoBeneHUs BCTYMUTEIbHBIX HCHBITAHUN AOUTYPUEHTY 3ampeliaercs
UCIIOJIb30BaTh CPEACTBA MOOWIJIBHOM CBSI3U, Y4eOHbIE MOCOOMS M HHYIO YYEOHYIO
JUTEPATYPY.

MuHUManbHOE KOJIMYECTBO OAJIJIOB HA BCTYNMHUTENIbHBIX UCIIBITAHUSAX COCTaBIISAET
70 OamnoB. Eciaum abutypuent mnomydaer or 0 g0 69 OamioB, TO pe3yJbrar
BCTYIIUTEIBHBIX HUCIBITAHUN MPU3HACTCS HEYIOBICTBOPHUTEIBHBIM, TMOJOKHTEIbHBIN
pe3yJabTar onpezaensercsa auamnazonom ot 70 go 100 6amios.

[Ipn omnpeneneHH COOTBETCTBHS YPOBHS MOATOTOBJICHHOCTH aOUTypUEHTa
TpeOOBaHMAM, TPEIBABIIEMBIM K HEMYy MPOTPaMMOW BCTYMHUTEIBHBIX HWCIBITAHUMN,
KOMUCCHS pyKOBOJICTBYETCS CIEAYIOIIMMU KPUTEPUSIMU OLICHKU:

KoianuecTBo
Onucanue KpUTepPUEB OLlEHKH
0aJU10B
AOUTYpHEHT JIEMOHCTPHPYET IJIOXO€ 3HAHHE CYIIECTBa BOMPOCOB
ousneTa, MI0X0 YCBOMII MOJIOXKEHUS HCTOYHUKOB U PEKOMEHIOBaHHOU
JUTEpATypbl, HE CHocoO0eH o0000uMTh, Marepuan, JeJaaeT
069 MOBEPXHOCTHBIC BBIBOJBI, TIPU OTBETE HCIOJB3YyeT HAyYHBIC

TEPMUHBI U TIOHATHUS B HEAOCTaTOUHOM 00beme. C TpyioM MPUBOAUT
NPaKTUYECKUE  MPUMEPHI,  MOATBEPXKIAIOIINE  TEOPETUUYECKUE
nosiokeHusi. Ha nonosHUTENnbHbIE BOMPOCHI OTBEYAET YACTUYHO, C
00JIBIIUM KOJIMYECTBOM HETOYHOCTEH.

AOWUTYpUEHT  JAEMOHCTPHPYET  YIOBJIETBOPHUTEIBHOE  3HAHUE
CYLIECTBAa BOIPOCOB OuWJIETa, YCBOMJI OCHOBHBIE IOJIOKEHHUS
VMCTOYHUKOB PEKOMEHJIOBAHHOW JIMTEPATypPhl, CIOCOOEH OOOOIIHTH
MaTepHuall, JAOMyCKas MPH 3TOM HECYIIECTBEHHBIE OIIMOKH, JIeIaeT
70-80 MOBEPXHOCTHBIE BBIBOJbI, IpPU OTBETE HCIOJB3YET HAyUYHbIE
TEPMUHBI U MTOHATHUS B HEAOCTATOYHOM 00beMe. C TpyIoM TPUBOJIUT
NPAaKTHUYECKUE  TPUMEpPHI,  MOATBEPXKIAIONINE  TCOPETHUECKHE
nosio)keHus. Ha MOmOTHWTENsHBIE BOMPOCHI OTBEYAET YACTHYHO,
JIOTTyCKasi HETOYHOCTH.
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KoaundecTBo
0aJJI0B

Onucanue KpuTEepreB OUEHKHU

81-90

AOGUTYpHEHT JAEMOHCTPUPYET XOpolliee 3HAHHE CYLIECTBA BOMPOCOB
Owiera, yCBOWJI  OCHOBHBIE  IIOJIOKEHUS  HUCTOYHUKOB U
PEKOMEHJIOBAaHHOM JIMUTEpaTyphbl, CHOCOOEH 0000IMUTH MaTepual,
JIeaeT CaMOCTOSITEIbHBIE BBIBOJIbI, IPU OTBETE UCIOJIB3YET HAyUHbIE
TEpMUHBI W  TOHATUSA. [IpUBOAMT TpakTUYECKHE MPUMEPHI.
[ToaTBepsxaatomiye TEOPETUYECKHE MOJIOKEHHUSI. Ha
JOTIOJTHUTENbHBIE BOIMPOCHl AK3aMEHATOp OTBEYAET JIOCTATOYHO
CBOOOJIHO, JIOMyCKasi HEKOTOpPbIE HETOYHOCTH, KOTOphIE caM
UCITpaBJISICT MOCIIE 3aMeUaHus dK3aMeHaTopa.

91 - 100

AOUTYpHEHT B CBOEM OTBETE JEMOHCTPUPYET OTIMYHOE 3HAHUE
CyIIecTBa BONpPOCa, CBOOOJHO OPUEHTHUPYETCS B  OCHOBHBIX
KOHIICTIIUSAX W TEOPUAX TI0 JIAHHOMY BOIPOCY, TPUBOAUT WX
KPUTUYECKANA aHAIIU3 M COTIOCTABIICHHUE, OMMCAHHBIE TEOPETUUCCKUC
TTOJIOKCHHMS WJUTIOCTPUPYET MPAKTUIECKUMH MIPUMEPAMH.
AoburypueHtoM (QopMyaupyeTcs U OOOCHOBBIBACTCS COOCTBEHHAsS
TOYKAa 3pEHUs] Ha 3asBJICHHBIC MPOOJIEMBbI, MaTepHal H3JaraeTcs
poheCCUOHANIBHBIM SI3BIKOM C HCIIOJIb30BaHUEM COOTBETCTBYIOIICH
CHUCTEMBI MTOHATHN U TEPMHUHOB.
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