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IosicuuTeabHAY 3aNIHCKA

IIporpaMmMa BCTYNHTENBHOIO HUCIBITAHAS B ACIUAPAHTYPY IO HANPABICHHIO HOATOTOBKU
03.06.01 ®usuka u acTpOHOMHS, HampaBIeHHOCTs (upodwis): Teoperwmdeckas (u3HKa
COCTaBJICHA B COOTBETCTBHH ¢ ['oCymapcTBEHHBIM 00pa30BaTENBHBIM CTAHAAPTOM BEICIIETO
obpasosanmss 03.04.02 ®usuka u OenepanbHBIM TOCYJAPCTBEHHBEIM 006Pa30BaTEIBHEIM
CTaHAapToM BhiciIero obpazosanus 44.04.01 Ilemparoruueckoe 06paszoBaHue.

BerynurensHble HCIBITaHUS IIPOBONATCS B (OpME 9K3aMeHa, Lelb KOTOPOTO BHIIBHTH
CIIOCOOHOCTH M TOTOBHOCTH aOWTypHMEHTa K OOYHYeHHIO IO 00pa3soBaTEeNbHBIM HPOrpaMMaM
aCTIUPaHTYPHL.

OrtBeT abuTypHeHTa OLICHUBACTCS 10 IIATHOAUILHOM CHCTEMe.

Kpurtepnn oneHkn orBera abUTypHeHTa

S - «OtamgHo»: AOWTYPHEHT IEMOHCTPHPYET BBICOKHM YpPOBEHb BIAICHHS
TEOPETHYECKUMH 3HAHUSIMHU; CBOOOIHO OPHEHTHPYETCS B BOLPOCAX TEOPHH M IPAKTHKH. B
CBOEM OTBETC OH ame/UIHPyeT K KIACCHYECKHM TpydaM H paboTaM COBpPEMEHHBIX
HCCIIEIOBATENCH; IPOSIBISIET YMEHHE JOKA3aTeNBHO OOBSCHATL (DaKThl M SBJICHHS, BIAIEET
HABBIKOM  BBIABIATL IIPHYMHHO-CICICTBCHHBIE M MEXIPEAMETHBIE CBS3H. AOHUTYpHEHT
OOHAapyXHMBacT yMEHHE KPUTHYHO OTHOCHTBCS K HAaydHOH HH(DOPMALHH, NOKA3aTENHHO
dopmympyer cBoe MHeHme. OTBET JOIHYECKH MOCTPOEH, pedb TIPAMOTHAs, OCMBICIEHHO
HCTIONE3YEeT B CYXICHHSIX OOLIEHAyYHYI0 M IIPO(GECCHOHATBHYIO TEPMHHOJNOTHIO, HE
3aTPyIHSETCS B OTBETAX HA 3aJaHHbIE WIEHAMH KOMUCCHH BOIIPOCEL

4 - «Xopomo»: AGUTYPHEHT JEMOHCTPHPYET LOCTATOYHO BBHICOKHH YPOBEHb OBIALCHHS
TEOPETHYECKUMH 3HAHUSIMH, CBOOOXHO OPHEHTHPYETCS B CIIELHANBHBIX TEPMHMHAX. B OTBeTe
aDUTYPHEHT CCBUIAETCS Ha KIACCHYECKHE OOCIIENpH3HAHHEBIE HaydHBIE TpyAel U paboThI
COBPEMEHHEIX aBTOPOB. AOHTYDHEHT NpOSBIAET yMEHHE IOKa3aTelbHO OOBACHATh (BakTH H
SIBIICHHS, OTHAKO, IOIYCKAaeT HEKOTOPhIE HETOYHOCTH. OTBET MILTIOCTPUPYETCS COOCTBEHHBIMH
HaOJIIONICHUSIMH, MPHMEPAMM K3 y4eOHOM NpPAaKTHYeCKOH NeSTeTbHOCTH IIPOCIIEXKUBAIOTCS
MEXIPEMETHEBIE CBA3H. B 1I€I0M OTBET MMeeT JIOTHUECKYIO IOCIEeI0BATEIbHOCTE B H3JI0KEHHH
MaTepuana; peyb Mpo(eCcCHOHANBHO IPaMOTHAS; HA BOMPOCH! IPEJOCTABISET pa3BEpHYyTHIE
[IPaBUJIEHBIE OTBETHL

3 - «YnoBieTBopHTENbHO»: AGHTYPHEHT 3HAET OCHOBHOM MATepHAl, HO HCIBITHIBAET
TPYAHOCTH B €r0 CaMOCTOSTCIIBHOM H3JIOKEHHMH; OPHEHTHPYETCS B BONMPOCAX C IOMOIIBIO
JOTIONHATENBHBIX YTOUHCHHHA. VICIBITEIBAET TPYIHOCTH B OOBSICHEHHH (AKTOB M IIPOIEccOB. B
OTBETE CCHUIAETCSA Ha KIIACCHYCCKUE TPYIBl U pabOTHl COBPEMEHHEBIX HCCIENOBaTeNel, HO HE B
IOMHOM 00beMe; Cnabo MPOCIEKUBAIOTCS MEXIPEAMETHBIE CBA3M; HApyIIEHA JOTHKA B
BBICTPAaHBaHHMM OTBeTa. [locie NONONHUTENBHBIX HABOAAMMX BOIPOCOB abuTypueHT
BBICKa3bIBACT COOCTBEHHEIE CYKIEHHS OTHOCUTENBHO THCKYCCHOHHBIX BOIIPOCOB, HO IPOSIBIIET
HEJOCTaTOYHO CHOPMUPOBAHHYIO HPODECCHOHANBHYIO TO3UIMIO; IONYCKAET HETOYHOCTH IIpH
HCIIONB30BaHMUH O0IIEHAYIHOH ¥ TPO(hECCHOHANBHON TEPMUHOTIOTHH.

2 - «HeynoBJ1eTBOPUTENLHOY»: AGUTYPHEHTOM HE YCBOCHA GOJIBINAS 9acTh HU3YyYEHHOTO
paHee Marepuana, HMEIOTCA JIMIIb  OTACHbHBIE OTPHIBOYHBIE IPENCTABICHHUS, HE
IPOCICIKUBAIOTCA MEXIPEOMETHBIC CBsA3dM. He mposBieHa CHOCOGHOCTH MOKA3aTENBHO
OOBSACHATE (aKTBl W IIPOLECCH; OTCYTCTBYET YMEHHE KPHUTHYHO OTHOCHTHCS K HaydJHOU
uH}OpMAIKH, a TaKKe COOCTBEHHAs TOYKA 3PEHHUS U JOTHYECKHE PacCyXIEHUsI OTHOCHTEIBHO
IPOOTIEMHBIX BONPOCOB. OTPHIBOYHBIE TEOPETHUECKHE BBICKA3BIBAHUS HE HIUTIIOCTPUPYIOTCS
COOCTBEHHBIMH HAOIIONCHHUSAMH, NpUMEPaMH H3 y4eGHOlM MPaKTHYECKOH JEeATEIHHOCTH.
AOuTypHeHT He BrameeT oOMIeHayuYHOH H IPO(EeCCHOHATBHON TCPMHUHOJIOTUEN, HCIBITHIBAET
SHAQUUTCNBHBIC 3aTPYNHEHHUS B OTBETAX HAa YTOYHSIONIKE M JOMOIHUTEIBHbIE BOIPOCH WICHOB
KOMHCCHH.



CopeprkaHue criequa bHOH TUCHMIIIHHBI,
COOTBETCTBYIOMIEH HANPABJIEHHOCTH (MPO(HIII0) HANIPAaBJIeHNUS MOATOTOBKH

I. Knaccuyeckas MexXaHHKA

OcuoBHbIe Mo10keHUusT MexaHUKH HproToHa. OOBEKTEI U MOAENHU KIACCHYECKOM MEXAHUKH.
[IpoctpancTBO W Bpemst. CucteMsl orcyera. lIpeoOGpasoBanus 'anmunes. VHBapuaHTHOCTH B
KOBapHAHTHOCTb YPAaBHEHHH IBUIKEHUS IIPHU IIEPEeXOJe OT OJHOH HHEpPIHMATbHOH CHCTEMBI K
npyroi. 3akoHbl HpIOoTOHA.. YpaBHEHUS NBUKEHUS B KIIACCHUECKOM MeXaHUKE.

JlarpamkeBa ¢opmyaupoBka mexaHuku. Kiaccudukamus cesseil. KondurypanuonHoe
IIPOCTPAHCTBO. BapuamuoHHble NpHHUUNB MexaHuku. [Ipunnun [MamunsToHa. YpaBHEHHS
Jlarpamxa. OcHOBHBIE cBolicTBa  ypaBHeHHM Jlarpamxa u ¢ynxiun Jlarpamxa. OyHKIHS
Jlarpamxa  cBoOGomHOM wacTtuibl. OyHknus Jlarpamka W ypaBHEHHs ABHXKCHHS CHCTEMBI
B3aUMOJIEHCTBYIOIIUX YaCTHII.

3axonsl coxpaHenus. OnqHoMepHoe IBHKeHHe. [[0HITHE 00 MHTETpaTax IBHKEHHS. 3aKOHBI
coxpaHenus . OpHomepHOoe nBmkeHHe. [IpeoOpa3oBaHuE COXPaHSIOIIUXCS BEIHYHH IIPH
HU3MEHEHUH CHCTEMBI OTCUETA.

Maubie konebanmnsa. Oynkius Jlarpamka THHEHHOTO TFapMOHHMYECKOTO  OCHUJUIATOpA.
3aryxaromue koseOanus. BeiHyxneHHble koneOanus. CBoOomHbIE KojnebaHWs B CHCTEMax
CO MHOTHIMH CTEIIEHSIMHU CBOOOBL.

JBm:keHre B HeHTpajdbHOM mose. OOmme CBOWCTBA  MBHKCHUS B IEHTPAILHOM IIOJIE.
Haxoxmenue TpaekTopud B LEHTpatbHOM Tnone. 3anada Keriepa.. J[BHXKeHHWE YacTHIBI B
KYJIOHOBCKOM IIOJI€ OTTaJIKUBAHUS.

CroiKHOBEeHHS M paccestHHe JacThI. [JoCcTaHOBKA 3aauyl O CTOJKHOBEHHH dacThIl. CucreMa
OTCYeTa IIEHTpa MHEPLUH. YIPYTHe U HEYIpyTHe CTOJIKHOBEeHHUs. [IpeoOpazoBanre KOOpIMHAT,
HMITYJIECOB U YIJIa PACCESHMS YacTHIl OT CHCTEMBI [IEHTpa WHEPIHH K JTab0opaToOpHOM CHCTEME.
OddexTuBHOE ceueHue paccesHus. @opmyna Peseppopna.

I'amuiabToHoBa dopMynupoBKa MexaHukH. KaHoHWYecKkue ypaBHeHMs IBHKEHHSI. Pa3zoBoe
mpocTpaHcTBO. MHTerpans! nBmxeHus u ckobku [lyaccona. Kanonnueckue mpeoOpa3oBaHus.
ITpouspomsmue pyunkuuu. Teopema JluyBmng. YpapaeHnue ['amunbroHa-SIkoOu. Paznenenue
IepeMEHHEIX B ypaBHEHHH | aMunpTOHa- k00U,

I[BI/I)KCHI/IG OTHOCHTECJIBHO HEHHEPIHAJIBHBIX CUCTEM O0TCUECTA. CDYHKHI/IX Harpa}mca CHUCTEMBI
JacTuI B HeHHepHHaJIBHOﬁ CHCTEMCEC OTCYCTA. ypaBHGHI/ISI ABUJKCHUS, CAIIBI HHEPIIHH.

Juaamuka a0coI0THO TBepAoro Tena. Kunerudeckas sHeprus aOCONIOTHO TBEPAOTO TEIA.
Tenzop mHepuuK U ero cBoictBa. MoMeHT uMITynbca aOCOMIOTHO TBEPAOTO TeNad. Y paBHEHHS
IBIDKEHUS abCOIIOTHO TBEPAOrO Tena. Y paBHeHuUs Dinepa.

I1. Knaccu4yeckas 31eKTpOIHHAMUKA

O030p McTOpHHM cO3JaHHSI TEOPHH 3JIeKTPOMATHHTHOro mojs. [IpoGiema NpHMEHEHUS
IIPUHIUAIIA OTHOCHUTEIBHOCTHA K 3JIEKTPOMArHUTHOMY IOJIO. [IpeAmochUIKM CO3MaHUSI TEOPHH
OTHOCHUTEIIBHOCTH.



OcHoBBI cnenmanbHOM TEOPUH OTHOCHTENLHOCTH. IIPHHIHI OTHOCHTENHHOCTH. Wnrepsan
MexXIy coObrTusamy. [IpeoGpasosanus JIopeHIa 1S KOOPAMHAT H CKOPOCTH. OTHOCHTETBHOCT
IUIMH U OTPE3KOB BPEMEHH.

YerpipexmepHbIii  (OpMaNMIM  TEODHH  OTHOCHTEILHOCTH. KopapuantHele u
KOHTpaBAPHAHTHEIC KOOPIMHATEI COOBITHS B 4-MEPHOM IIPOCTPaHCTBE. UeTHIpeXMepHEIe
BEKTODBI U T€H30PEL. KoBapraHTHas 3amuch HHTepBata ¥ npeobpasosanmii JIopeHma.

PensTHBHCTCKass KUHeMATHKa W JuHaMuKa. UeThlpexMepHas CKOPOCTb H YCKOPEHHE.
Pensarusuctckoe neticteue u Gynxims Jlarpamka 1 cBOGOIHOM YacTHIEL PelsTHBHCTICKIHE
BBIPKCHHUS JUIs SHEPTHH U UMITYJIbCA.

BsanmopeiicTeae 3apsiia ¢ 3J1eKTPOMATHHTHBIM 10JieM. [IOTEHIHAIED 3JIEKTPOMarHUTHOTO
nons. Oynkuus Jlarpamxa s 3apsia BO BHENIHEM 3MEKTPOMATHHTHOM IIOJE. VYpaBHeHuSs
ABWXCHUS 3apsKeHHOH HacTulbl. Cuma Jloperma. TeH30p 37€KTpPOMAarHWTHOTO MOJSL. 3aKOH
npeobpasoBanus JlopeHnma s HampsHKEHHOCTEH IOJIEH. WHBapuaHTHl 3JIEKTPOMArHATHOTO
nons. Kanu6poBoyHast HHBAPHAHTHOCTE.

YpaBHeHHS 3JIEKTPOMATHHTHOTO MoJs. JleiicTBre s 3JIEKTPOMArHUTHOTO  IIOJIS.
Mukpockonmgeckue  ypaBHeHms Makcsemna. KoBaphaHTHas — 3ammch YPaBHEHH s
SJIEKTPOMAarHUTHOTO 1oJist. FIHTerpanbHas ¢popma ypasHeHHI MakcBeia.

3aKoHBI COXpaHEHHSA [JIsd J3JE€KTPOMArHUTHOIO MOJH H 3apSKEHHBIX YacTHII. 3aKOH
COXpaHCHHA 3apsnaa. ITnotHOCTH u IIOTOK OHCPIruu. TeH3op SHEPruHn-uMIIyIbCca
QJICKTPOMArHUTHOI'O II0JId. KOBapI/IaHTHa}I 3allHCh 3aKOHOB COXpaHEHUSA SHEPIrun U HMIIyJIbCa
IJIL BJICKTPOMArHUTHOTO ITOJIS M YACTHIL. 3aKOH COXpPaHCHHUSI MOMEHTA UMITYJILCA.

CraTHdeckoe 3JIEKTPOMATHHTHOE I0JI€. VpaBuenue Ilyaccona. Ilone Toueunoro 3apsna.
OJIEKTpHYECKOe MOJe HAa GONBIIMX DPACCTOSHUSX OT 3apsIOB, IIOJIE AUIONS, MYJIBTHIIONBHOE
Pa3JIOXKCHUE CKAIAPHOTO MOTeHIMaa. YpapHeHue IlyaccoHa Ui BEKTOPHOTO MOTEHIHANA.
3axoH bmo-CaBapa. MarsHutHOE TONe BOATM OT CHCTEMEI TOKOB, MarHUTHEBEIA MOMEHT,
MYJIBTHITOJIBHOE Pa3JI0KeHHE BEKTOPHOIO TOTEHIIHAIIA.

DIeKTPOMATHATHBLIE BOJIHBI B BaKyyMme. BomHoBoe ypapHemwue. ILmockme Bommbl ILmockas
MOHOXpOMAaTHYECKass BOJIHA. 3aKOH mIpeoOpaszoBanms JIOpeHIA IS 9YacTOTHI M BOJHOBOLO
BEKTOpA IEKTPOMArHUTHOM BOJIHEL

H3iyveHne W paccessHEe 3JEKTPOMATHATHBIX BOJH 3apsamu. Pemrenue YPaBHEHUH IS
NOTEHIMANOB. 3aNas/bBAIOIIKE MOTEeHNHaNsL [loNe NMPOU3BONBHO IBHYKYINETOCS TOUEHHOLO
3apsana. CBOMCTBA H3ITy4YeHHs DENSTHBHCTCKOrO TOYEUHOTO 3apsifa. PaiuwarmoHHOe TpEHHe,
ypaBHerne Jloperna-/lupaxa. PaccesHue s5eKTpOMATHATHEIX BOJIH, CeYeHHe paccesHus.

III. KBanToBasi MexaHuKa

Du3zHaecKHe NPEINOCHUIKE KBAHTOBOH MeXaHHKH. V3nyuenue abCcomiOTHO YEPHOTO TeNa W
KBaHTOBas rumores3a [lnanka. ®oTosbdexT u KBaHTOBAs rumOTe3a DHUHIITEHHA. [Inanerapuas
MOZIEL aToMa ¥ KBAaHTOBasi rumoresa bopa. Judpakims siekTpoHa w BomHa ne Bpois.
IIpuHumMn aToMA3Ma, KBaHT NEHCTBHS, HOCTOSHHAS [Lnanka.



Ilonsitne BoamoBo#i ¢ynxuum Ypasnenwe Illpenmnrepa. Anamms OKCIIEPUMEHTOB 110
nudpakuuy MAKpodacTHn. Bonmopas ¢yHkums u ee dusmdeckmit cmbich. [Ipobrema 3amamus
COCTOSHHS MHKpPOOOBekTa. IlpmHmun cyneprosumuy. COOTHOIIEHHE HEOIpEIeIeHHOCTEN.
Cpennue 3Havenus Qusuueckux BenuuuH. IIoHATHE 00 omepaTopax (HU3MUECKHX BeTHYHH.
Onuovactuunoe ypasrerue [lpenurrepa. ITotok BepositHOCTH. BoHoBas byHKIIHS cBOGOIHOM
dactunsl. IlomsTie cranmonapHoro cocrosams. OOIiMe CBOMCTBA BONHOBOM (yHKIHMH.
O6pammenue Bpemenn. Kpasuknaccuyeckoe IpuOIMKEHYE.

OnnomepHsle 3a1a49n KBaHTOBON MexaHWKH. OJHOMEpHAS BOJIHOBAS ¢ysxuus. Yactuna B
NOTEHUMANBHON siMe. JIuneHHbI rapMoHmueckuit ocmwiaTop. [loTeHIHATBHBIH Oapsep.
Koo guurenT npoXosxneHus, TYHHETBHEIH 3¢ heKT.

MatemaTudecknif  anmapaT KBaHTOBOW MeXaHHKH. | HIB6EpTOBO IIPOCTPAHCTRO.
Oyuxuuonanel. Jlensra-dynkuus. OnepaTopsl. OCHOBHEIE KIIACCHI onepaTopoB. [Ipencrasienns
BEKTOPOB W ONEPAaTOpOB. 3ajaya Ha COOCTBEHHBIC 3HAYCHHS, JUCKPETHBIH ¥ HeIpephIBHBIN
cnexTpsl. Crex oneparopa.

Pu3uvecKHe BeJIHYHHbI H ONepaTophbl. IIpoGneMa HAXOXKIEHHS BO3MOXKHBIX 3HAYCHEM
uspyeckux BenwuwH. [IpaBHia CONMOCTAaBNEHHS ONEPATOPOB QH3MYECKHM  BEIHUMHAM.
Ksanrosrle ckobku Ilyaccona. KoMMyTanmoHHbIE COOTHOIIEHHS. KoopmunatHOe ¥ mMIynscHOE
IpEeICTaBICHHU.

Cocrosinusa n ¢pusmueckne Bequaunbl. DPDEKT BMeIaTe bCTRa. IIpurotosnenwue. ITpuGopsi.
Vsmepennsi. KonuuecTBeHHbIE XapaKTEPHCTHKHA COCTOSHUA. BBIMHMCICHHE CPEIHWX 3HAYCHMMN
busngeckux BenwumH. CraTHCTHYecKmM omepaTop. UHCTEIE W CMEIIAHHBIC COCTOSHESL
QopMmanbHOE OHpEfeNeHHe BONHOBOM (yHKImE. CTaTHCTHYECKHil XapakTep KBaHTOBOM
MeXaHUKH. OXHOBpPEMEHHAs H3MEPUMOCTh. [10NHBIH HAGOp GU3UYECKUX BETHINH. Hepasencta
T'efizen6epra. Ou3ndecKuii CMBICI COOCTBEHHBIX BEKTOPOB OIIEPaTOpPOB.

KpanroBasi aunHammka. VYpasrenne Illpenumrepa. VsmeHeHme cpemuux co BpPEMEHEM.
l'amunbTOHEAH. 3aKOHBI COXpaHEHMs B KBAHTOBOM Mexamuke. CTAalMOHAPHEIE COCTOSHES.
CooTHoOLICH:S HEOTIPeNIENeHHOCTeH /I SHepruu 1 Bpemeny. LllpeauHreposa u refizenbeprosa
KapTUHBl JWHAMHKH. VIHTerpansl [BWxkeHHA. BBIMHCICHHe BepoATHOCTEl pe3yNbTATOB
M3MEPEHMH QU3MYECKHX BeMUunH. BonHoBas QyHKIMS Kak aMINIATY/Ia BepOATHOCTH. OyHKIUSI
I'puna. Vpasrenue ¢pom HelimMana mis craTucTHYeckoro omeparopa. I10CTyJaTEl KBAaHTOBOG
MEXaHUKH.

Yriosoii MomeHnT. OpOHTAIGHBIY yIIIOBOM MOMEHT, CIIHH, OIlepaTop YIJIOBOTO MOMEHTA.
Oneparop xBampaTa MoMeHTa. KBaHTOBaHHE YITIOBOrO MOMEHTa. UeTHOCTH COCTOSHHL.
CnunoBas BONHOBas QyHKIWS. DHEPreTHIeCKHit CIIEKTp 3JICKTPOHA B IIOCTOSSHHOM MAarHHTHOM
I0JIE.

YacTHna B LEHTPaAbHO-CHMMETPHYHOM I0Je. 327492 O CTANHOHAPHEIX COCTOSHHSX B
UCHTPATBHO-CUMMETPUIHOM II0NIE. JHEPIeTUIECKUl CIEKTpP B KyJIOHOBCKOM Tofe. IIpoGiema
SHEPreTUIECKOTO CIIEKTPa CIIOMKHEIX aTOMOB.

Cucrembl TOXIEeCTBeHHBIX uacTuHn. CHCTeMa MHOTHX YacTHIl B KBaHTOBOM MEXAHMKE.
ToxmecTBeHHbIE YACTHIIBI, IPHHIMI TOX/IECTBEHHOCTH, CUMMETPHYHEIE U AHTHCUMMETPUYHEIE
BOMHOBIE ~ (yHKuMH. Ilpummun Ilaynu. BonmoBas (yHKIHS —cHCTEMBI  CBOGOLHEIX
TOXICCTBEHHBIX  ()epMHOHOB. OCHOBHOE COCTOSHHE CHCTEMEI HEB3aMMOIEHCTRYIOIIHX
TOXIECTBEHHBIX YaCTHL. BEIposkneHHbI Gepmu-Tas.



Teopust Bosmymenmii. CranuoHapHas TeOpHsS BOSMYLICHHH UIA HEBBIPOKIEHHOTO H
BBIPOXICHHOTO CrekTpa. Hecrauuonaphas Teopus BO3MylieHmH. BeposTHOCTH mepexoa.
3onoToe mpasuio Depmu. Tlepexoms! HoX AeHCTBHEM BO3MYINEHS, IEPHOTUIECKH 3aBUCAIIET0
oT BpeMeHH. Ceuenne paccesHust B GOPHOBCKOM IIPHOIIKEHIH.

JJIEMEHTBI PEIATHBHCTCKON KBAHTOBOH MeXaHHKH. Vpaerenne Kieiina-I'opmora @oxa.
YpaeHenwe Jlupaka, YaCTHIBI ¥ aHTHYACTHIIEL, MODE Hupaxa. KBaHTOBaHME 3JI€KTPOMAaTHUTHOTO
II0JIS B KYJIOHOBCKOH KaJIuOpOBKe, (GOTOHEL.

HepequL BOIIPOCOB /ISl BCTYNHUTEJbHBIX MCIIBITAHUI

1. KondwurypanuoHnHoe mpoctpanctso. IIpHHIHI HANMEHBIIErO NeHCTRHS. VYpaBHeHuS

Jlarpamxa.

puanun otHocuTensHOCTH ['anuies u bynxuus Jlarparka CBOGOIHOMN YaCTHIEL

Oynxuus Jlarpasxa ¥ ypaBHEHHS IBIKCHHS CHCTEMEI B3aMMOJEHCTBYIOIIUX YACTHII.

JBrKeHEE OTHOCHUTEIIBHO HEMHEPIMATBHBIX CHCTEM OTCUETA.

WHTerpans! MBHKEHHS.

3aKOH COXPaHEHHs SHEPTHH U OJHOPOJHOCTH BPEMEHH.

OnuomepHoe nBrkenue. [loTeRnuanbHas M, TOTEHMATBHEL Oapeep. GunHuTHOE H

HHQUHATHOE IBHKEHMS.

8. 3aKOH COXpaHEHHUsI HMITYJIECA H OJHOPOLHOCTD IIPOCTPAHCTBA.

9. 3aKOH COXpaHEHHs MOMEHTa HMITyJIbCa H H30TPOIIHOCTE IIPOCTPaHCTRA.

10. YpaBHenus NBUKEHHS CHCTEMbI U3 JABYX B3aMMOICHCTBYIOLIMX YACTHII,

11. JIBu>keHHE YaCTUILI B IEHTPAIBHOM IIOJIE. 3amada Kemnepa.

12. IsroxeHrEe YaCTULBL B KYJIOHOBCKOM IOJIE OTTAIKHBAHNSL.

13. TlocTanoBKa 3a71a9¥ O CTOJKHOBEHHUAX yacTuil. CHCTEMA OTCYeTa LIEHTPa HHEPIIHH.

14. Ypyroe cronxHOBeHHe YacTul. DdheKTHBHOE CedeHre paccesaus. @opmyna Pesepdopra.

15. JluneHnbIi rapMOHUYECKHI OCIUILIATOP.

16. 3aryxaromue KoseGanus. YUeT TpeHHS B MEXAHUKE.

17. BemyxaeHHbBIe KOeOaHus.

18. CoGonHEIE KONTEOAHS CHCTEM CO MHOTHMHE CTEIIECHSIMHA CBOGOIEL.

19. Arrapmonuveckue KoneGaHus. '

20. Kunemarrka TBepaoro tena. YHcio cTenerei cBo6o IbL. IMoctynaTensHoe nBMXEHHE.
Bpawarensaoe JBIKeHre. YTII0Bas CKOPOCTb.

21. KuneTnueckas 3HEprus TBEPAOTO TeNa.

22. TeH30p WHEPIUH.

23. MOMEHT HMITyJIbCa TBEPIOTO TEJA.

24. YpaBHeHus JBIKEHHS TBEPOTO Tela. Y paBHEHHs Diinepa.

25. 3aKOH COXpaHEHHs MEKTPHIECKOro 3apsia. 3akox Kymona. OnexTpuuecKoe moe.

26. MarHuTHOE 10JI€ IIOCTOSHHBIX TOKOB.

27. 3aKO0H 9NEKTPOMATHUTHON HHAyKnuu Papaest.

28. Tox cMemenns u ypaBHeHus MakcBelIa B BaKyyMe.

29. luaneKTpuKy. DNEKTpUYeCcKas HOAPH3aLASL.

30. Marzetuku. HaMarHu4eHHOCTS.

31. Toxn HaMarHWYeHHUs U NONSIPH3aIEH. Y paBHeHws MakcBema B cpexne.

32. I'pann4HBIe yCIIOBUSA 171 ypaBHEHUH Makcsesa B cpere.

33. OnexTpudeckoe moje, Co3NaBaeMOe 3aJaHHEIM PACIIpeNeleHHeM 3apsn0B. YpaBHEHHE
Jlannaca.

34. TloTeHIpaN IPOCTPAHCTBEHHOTO paclpe/eNeH s 3apsIoB, IIOBEPXHOCTHOTO U JITHEHHOTO
pacrpenencHus .

35. ITone cBsA3aHHBIX 3apsoB. [lome 3apsmkeHHbBIX IIPOBOJTHUKOB.

36. OHeprus IeKTPUYECKOrO IIOJIS.
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.

49.
50.

51

53

58.

39,
60.
61.

62.
63.
64.
65.

OHeprus CUCTEMBI 3apsSKEHHBIX IIPOBOIHUKOB.

Mertonp! peleHus 3a1a4 JIEKTPOJUHAMUKHA: METOJl OTPAKEHUM, METO, HHBEPCHH.
Cuel, ne#icTByIONME Ha IPOBOIHUKH U TUDJICKTPUKH B SJIEKTPHUECKOM IIOJIE.
MaruuTHOE 105I€, CO31aBacMO€ JaHHBIM paclpeeNIeHUeM 3apsi0B. BEKTOPHBIH TOTEHITHAL.
Ilose TOCTOSTHHBIX MarHUTOB.

OHeprus MarHUTHOTO ITOJIS IOCTOSIHHBIX TOKOB.

CrannoHapHBIH 37eKTpUYecKuil TOK. 3akoHbI Kupxroda.

IlepemeHHOE 3IEKTPUYECKOE IIOJIE B OJHOPOIHOM Cpesie.

[Inockue 31eKTpOMarHUTHLIE BOJHEL

BonnoBas ¢pyskuus. [Ipuanun cyneprosumnuu. PasioikeHre 1m0 II0OCKAM BOJIHAM.
CooTHOIIEHNE HEOTIPENEIEHHOCTEH.

Vpasrernue lIpenunrepa. [I10THOCTH MOTOKA BEPOATHOCTH.

CriexTp HEpPruu 4acTHUIlBl B OMHOMEPHOH MPSMOYTOJIBHOM IOTEHIIHAILHOM IME |
TPEXMEPHOM IIPAMOYTOJIBHOM IOTEHIIUATBHOM SIME.

JInHEWHBIN rapMOHUYECKUAN OCIUIUIATOP.

OtpakeHre ¥ IPOXOXKICHNE Yepe3 MOTCHIMANBHEIM Oaphep.

. OU3UYeCKUEe BEIMYMHEI H OII€paTopkI. 3pMI/ITOBBI OII€paTOpPEI.
52.

OpTOroHanIbHOCTE ¥ HOPMHUPOBKA COOCTBEHHBIX (YHKINH SPMHUTOBBIX OMEPATOPOB.

. Beraucrienre BEpoOSTHOCTEH pe3yNbTaTOB U3MEPEHUH U CPENHUX 3HAUCHMIA.
54.
35.
56.
57.

CobcrBennble QyHKIMHE U COOCTBEHHBIE 3HAUEHUS OLIEPATOPOB KOOPIMHATEI ¥ MMITYIIbCA.
IN'amuneroHman. CTanOHApHBIE COCTOSHUS.

CobcTBeHHBIE 3HaY€HNS ¥ COOCTBEHHBIE (DYHKIIMH OIIEpaTopa MOMEHTA UMILYJIbCA.
VYpasuenwe [lIpequnrepa Mg 9acTHIB! B IEHTPAIBHOM IT0J1e. CIEKTp SHEPruH SIIEKTPOHA B
aToMe BOJOpOJa.

KBasuxnaccuyeckoe npubnmkeHne. J[BIKeHIe B TOTEHIIHATBHOMN SIMe U IPOXO0XKIEHHE
yepe3 Gapbep B KBa3UKIIACCHYECKOM IPUOITHIKCHIH.

CraunoHapHasi TEOpHUS BO3MYIICHUHA.

HecranuonapHas Teopusi BOZMYIICHU.

BzanmonelicTBrE € 3/IEKTPOMAarHUTHEIM IoyieM. Iormomnmenue u H3IyYeHne CBETA.
CHoHTaHHOE U BEIHYXXICHHOE H3ITyJIeHHE.

CnuH 3neMeHTapHOo# yacTuibl. CHCTEMBI TOXKIECTBEHHEBIX YACTHII.
MHorosnekTpoHHBIE aTOMBL [leproauueckas CHCTEMA 2JIEMEHTOB.

ATOM B 3JIEKTPUYECKOM H MarHATHOM TIOJISIX.

Teopus 1ByxaTOMHBIX MOJIEKYTI. Moiekyia Bogoposia. XuMudeckas CBsI3b. Bpamenus u
KoJe0aHus MOJIEKYIL.
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