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VpaﬂbCKMIFI MuHucTepcTBo obpasoBaHusa U Hayku Poccuitickol Qeaepauuu.
menepaﬂbl'lblﬁ DdefepanbHoe rocyAapcTBEHHOE aBTOHOMHOe 06pa3oBaTenbHoe yupexaeHue
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1. Haznauenue u 06/1acTh NpHMEHEHHS

[Iporpamma omnpeziensieT TpeGOBaHMSA K CONEPKAHMIO BCTYNHTEIBHBIX MCIBITAHHH B ACIHPAHTYpPY
no Hanpasjienuio 03.06.01 — ®usuka u acTpoHOMHSA

[Ipennaznayena uis JIML, FOTOBAIIMXCSA MOCTYIUTh B ACIHPAHTYPY MO OJHON W3 (PHU3HYECKHX HIIH
aCTPOHOMHMYECKHMX CrelHalbHOCTeH HanmpasieHus moAroToBkd 03.06.01 — dusuka 1 acTpOHOMHSL.
Llenpro BCTYNHUTENBHOTO 3K3aMEHA SBIISETCS NMPOBEPKa CIOCOOHOCTH M 'OTOBHOCTH IIPETEHAEHTA K
MOJIyYEHHUIO TIOCIIEBY30BCKOrO IpOopecCHOHaNBPHOr0 00pa3oBaHus (acHHpaHTypa) MO OCHOBHOM
npodeccHonanbHON 00pa3oBaTenbHON HMporpamMme, yTBEpIKASHHOH mpHka3oM MwuHoOpHayku P®
ot 16.03.2011 r. Ne 1365, BemonuaTh npodeccHoHaNbHBIE 3a1a4ut B chepe HaydIHOM IeaTebHOCTH.
®opma npoBeeHUsI BCTYNHTEILHOI0 IK3aMeHa

VCTHBIH, THCEMEHHBIA HIIH CMEIIaHHBIH

TpeboBaHus K npoueIype BCTYNUTEILHOI0 IK3aMeHa
Tpebopanus K MOPAIKY IUIAHUPOBAHHS, OPraHU3ALUN U MIPOBEICHHUS BCTYIIHUTEIBHOIO IK3aMEHa, K

CTpyKType H (opMe IOKyMEHTOB IO €ro opraHusanuu chopMyIHPOBaHBEl Y IpaBieHHEM
IIOATOTOBKH Hay4HO-IIeJarorH4eckux kaapos YpdV.

2. ConeprxaHHe NPOrpaMMel
Paznen 1 ®PU3UKA
1.1 Mexanuka

1.0cHoBHbBIe 3aKoHbI MexaHMkH. [IpocTpancTBo u Bpemst B ¢usuke. CriocoObl H3MepeHHs
NPOTSHKEHHOCTH M JJUTENBHOCTH (B 1a00paTOpHOH NpaKTHKe, B KOCMHYECKHX Macmrabax, B
MHKpoMmHpe). MartepnanbpHas Touka. MHepnuanbsHas cucrema orcyera. SIBnenue uHepuuu. [lepssiit
3akoH Hplorona. JIpmkeHHe MarepHalbHONM TOYKM IOJ AeHcTBHeM cuibl. Macca kak Mepa
HHepTHOCTH. Bropoit 3akoH Helotona. B3aumoneicTBue MarepHalbHBIX Todek. TpeTuii 3akoH
Heiorona. ['paButanmoHHoe mone. Macca Kak HMCTOYHMK TI'DAaBHTALIHOHHOTO TIOJSA. 3aKOH
BCEMHPHOI0 TATOTEHHs. PaBeHCTBO rpaBUTAIlMOHHON ¥ HHEPTHOMN Macc.

JIBmkeHHe MaTepHaJbHOH TOYKH OTHOCHTENbHO HEHWHepPUHANbHBIX cHcTeM otcyera. Cuia
uHepuuu. Cuna Kopuonuca.

JlpmxxeHue abCOMIOTHO TBepjoro Teia. BpamatensHoe nBukeHHe. YrioBas ckopocTh. Ilmockoe
NBHO)KEHHE. JIBH)KEHUE BOKPYI 3aKpelUIeHHOH ToukH. Yrasl Diiepa. Tensop unepiuu. ['naBHbIe
OCH HHEpIUH Tena. Y paBHeHHs Diiiepa.

2.3akoHbl coxpaHeHMss B MexaHuke. MMnynbc MarepHaJbHOH TOYKM. 3aKOH M3MEHEHHS H
coxpaHeHus umnyibca. CronkHOBeHHE Ten. MOMEHT uMnynbca. 3aKOH M3MEHEHHS M COXpaHEHHS
MOMEHTa HMIyJbca. MoMeHT cuibl. J[BH)KeHHE Moj [eHCTBHEM MOMEHTa CHII. MexaHuuecKas
pabota. OHeprus. Kunetudeckas U NoTeHIMAIbHAA SHEPTUSA CHCTEMbI MAaTEPHAIBHBIX TOYEK TeNa U
CHUCTEMBI Tel. 3aKOH COXpPaHEHHs MeXaHH4YeCKOH »Heprud. CBsA3b 3aKOHOB COXPaHEHHSA CO
CBOMCTBAMH IpOCTpaHCTBa-BpeMeHH. Ponb 3aKOHOB coOXpaHeHHs B MexaHuke. JIBukeHue B
LEeHTpaIbHOM Iole. 3anada AByX Ten. 3akoHbl Kennepa. Paccesnue yactun,.

3.JIpuHunn  OTHOCHTEJLHOCTH B MexaHuke. [IpuHiun otHocuTensHOCTH [ amuies.
[IpeobpasoBanne [amunes. CnoxeHune ckopoctedt B Kinaccuyeckod ¢usuxe. IlpuHumMn
OTHOCHTENbHOCTH OHHIuTeHHA. [IpeobpazoBanus Jlopenua. CokpaiieHue UIMH U 3aMeIJICHHE
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BpemeHH. CII0KeHHE CKOPOCTEH B PENSTUBHCTCKON (pH3MKe. DKBHBAIEHTHOCTh MACChl H SHEPTHH.
Wmirysibe 1 9HEprus peasTHBHCTCKON JacTHIIBL PeIsTHBHCTCKOE YpaBHEHHE JBHKCHHUS.

4.Mexanuveckue KojJe0aHMs ¥ BOJIHBL. YCIOBHE BO3HHKHOBEHHS KojeOaHuii. Mabie
konebanms. 3atyxaromue KojeOauus. Beinyknenusie konebanus. Pezonanc. KoneGanus B
cucTeMax CBs3aHHBIX Tel. CobGcTBenHble yacToThl. BomHbL [IpoosibHbIe W MONEpEeYHbIE BOJHBL
YactoTa, ANMHA BONHBI, 3aKOH JMCIIEPCHM, CKOPOCTh, Monspu3aims. [liockue u chepuueckue
BOJIHEL BosHoBEIe nakeTsl. DazoBas U rpynmoBas CKOPOCTH. DJIEMEHTHI aKyCTHKH.

S.BapuauuoHHble NPHHUMNLI B MexaHuwKe. [IpHHIMI HauMeHbLIero eWcTeus. ®yHKiusA

Jlarpamxka. VYpasHenns nsrkenus B Qopme Jlarpamwka. ®yHkums [amunbToHa. YpaBHEHHS
IBIKeHHs B hopme ["amuibTOHA.

1.2 Monexyasipuas ¢pusnka. TepmoanHaMuKa ¥ cTaTHCTHYeCKas PU3HKA

1.0cHOBHBIC MOHATHH M NMOCTYJIaThl TePMOAHHAMHMKH. Makpockonuyeckas cucrema. OCHOBBI
MOJIEKYIAPHO-KHHETHYECKOH  TEOPHH  CTPOEHHMs  BEllecTBA. | epMOJMHAMHYECKHH  H
CTATHCTHYECKUI METO/bl OnMcanus. BHemHMe M BHYTpeHHHE mapaMeTpsl. TepMmoauHaMHYecKoe
cocrosuue u ero (Qynkumu. CocTosHHE TEepPMOJMHAMHYECKOTO paBHOBecHs. IlocTynaThl
TEPMOJMHAMUKH. Y CTAHOBJIECHHE TEPMOJMHAMHYECKOTO PAaBHOBECHs B HM30JIMPOBAHHON CHCTEME.
PaBHOBECHBIE U HEPABHOBECHBIE MPOLIECCHI.

2.Havana TtepMoaMHAMUKM. BHyTpeHHss oHeprus, Teriota W paGorta. Ilepsoe Hawano
TEPMOJMHAMHUKH. TEIIOEMKOCTH M CKpBITBIE TEIUIOTHL. M30mpolleccsl W ra3oBble 3aKOHBI Ha
NpUMepe HIEAJBHOr0 rasa W rasa Ban nep Baanbca. llukimyeckue npolecchl, TemnoBas H
XOJIoONHIbHAs ~MallWHBL. BTopoe Hayano TepMoaMHaMHKH. DHTpomusa. Bropoe Hauano
TePMOJHHAMHKH JUISL HEpaBHOBECHBIX mpoueccoB. Hepasencteo Knaysuyca. Tperbe nawano
TePMOJMHAMHUKH (TemioBas Teopema Hepucra). IloBeneHne TepMOIHHAMHYECKMX BEJIHYMH MpH
TeMIeparype, cTpeMsuiencs K abCoIOTHOMY HYJIIO.

3.TepmoaunaMu4ecKkue MOTEHUMAIbI, YCJIOBHSI paBHOBecHst H  (a3oBbie TNeEPexo/bl.
BuyTpennss sHeprus, cBoOoHas sHeprus, notenunan ['ub6ca, suransnus. TepMoauHaMHAUecKHe
NOTEHIMANEl JUIs CHCTEM C [epeMeHHOH Maccoil. XuMuueckuit noreHuuan. OcCHOBHOeE
COOTHOINEHHE pPaBHOBECHOH TEPMOJMHAMHKH. YCIOBHA TEPMOJMHAMHYECKOIO paBHOBECHS.
I'omorennas u rereporeHHas cHcTeMbl. OOmMe yCIOBHS TEPMOIMHAMMYECKOTO PaBHOBECHS.
Heobxomumele ycioBHS paBHOBecHs JBYX($a3HOHl OJHOKOMIOHEHTHOW CHCTEMBI. YCIIOBHSA
YCTOHYHBOCTH paBHOBecHsi onHo(pasHoi cucTtemsl. Ilpunmun Jle Illarense. ®a3oBbie mepexo/sl
nepeoro poza. IloBesenne TepMoIMHAMHYECKHX BEIMYMH NPH (a3oBBIX Mepexoax mepBoro poja.
Vpasuenue Knaneiipona - Knaysumyca. IlnaBnenme. CyOmumanus. Mcnapenwe W kuieHwe,
NaBjieHHe HacelneHHOro mapa. Kpaesoit yron. CwmauuBanuwe. KanwuisipHele —sBI€HHS.
Meracrabunsueie coctosHusa. TpoiHas Touka. Kpurtuueckass touka. Ilpasmno a3 I'u66ca.
®asosble nepexoabl BToporo poxa. Ilosenenue (usnyecknx BenuuuH npH (GaszoBLIX MEpexoiax
BTOPOTO poJa.

4.0cHoBHBIE MM0JI07KeHHs cTaTHCTHYeckol ¢u3nkn. OazoBoe npoctpanctso. Ancam6as ['ub6eca
(cTaTHCTHYECKHH aHcam0IIb). OyHKIUS pacrpeneneHus. Teopema JInyBuLIA.
MukpokaHoHuueckoe  pacnpenenenne. Kanonuueckoe — pacmpenenenne [u66ca.  Caszb
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CTATHCTHYUECKOH CyMMBI co cBoGommHOil sHeprmeif. Pacmpenenenue Maxkcpeuia-bonbumana.
Teopema 0 paBHOpAcIpeIeIeHHA KHHETHYECKOH HEPIHH 110 CTCICHSM cBoboapl. TemnoeMKocTh
KIACCHYECKOTO WMIeanbHoro rasa. HewmmeansHple rassl. ['a3 Bam nep Baamsca. bonsimoe
KaHOHHYecKoe pacmpenenenne ['m66ca. Kantosas craTuctuka. Pacnipenenenus ®epmu-/lupaka u
Bose-Ditamreiina. O0mue cBoicTBa (hepMU-Ta3oB.

5.@ayKkTyanum. Pacnpenenenne BeposTHOCTeH —(uykTyaluii (pacmpesesnenne I'aycca).
QyKTyal B HIEaJIbHOM rase.

6.@u3uueckas KHHeTHKa. YactHunple (QYHKUMH pacnpeseneHus. KuHeTHYeCKOe YPaBHCHHE
Bonsnmana. Juddysus. 3akonst ®uka. Bsskocts. 3akon Heiorona. Mexann3Mbl BHYTPEHHETO
Tpenus (BA3KOCTH) B rasax, JKHAKOCTSX, TBEPIBIX Telax. CeepxTeKkydecTb. TenIonpoBOAHOCTS.
3akon ®ypbe. MexaHH3MBI TEIUVIONPOBOJHOCTH B TrasaX, JKMAKOCTSAX, TBEPIBIX Te/lax.
SnexrponposoaHocTs. Popmyna Jlpyse-Jlopenna s SM€KTpONPOBOAHOCTH.

1.3 DiiekTpUYeCcTBO H MarHeTH3M

1.0cHOBHBIE 3aKOHBI (PH3HKH /1eKTPOMATHHTHBIX SIBJICHUI. DICKTPHYCCKHH 3apsl U €ro
CBOMCTBA. 3aKOH COXPAHEHMs dIEKTPHUECKOro 3apsana. 3akon Kynona. DeKTpruiecKoe noie.
HanpskeHHOCTB aeKTpHyeckoro noss. Teopema I'aycca. O606enne 3akoHa KynoHa B Buzie
nuddepenimanbHoro ypaaenus. I10TeHIMaIBHOCTE IEKTPHIECKOTO MO HENOABHIKHBIX
3apsioB. [ToTeHIman mosis ToueuHoro 3apsiaa. [Torenuuan cucTeMBI 3apsIoB. DJIeKTpUYECKHH TOK.
MarauTtHOe ToJte Toka. 3akon bro-Casapa-Jlanaca. Tok cMelneHus. SIBieHHe 3eKTPOMarHUTHOH
MHIYKIMH. 3aKOH 3JIEKTPOMArHUTHOH HHAyKimK Dapanes. ITpaBuno Jlenua.

2.9extpudeckue uenu. Comporusienue. 3akon Oma. Emkocts. Konnencarop. Konnexcarop B
menu mepeMeHHoro Toka. CONpOTHMBIEHHE KOHJICHCATOpa IMEPEMEHHOMY TOKY (emKoCTHOE
conpotunenue). CaMo- M B3aMMOMHAYKUMA. WHIYKTHBHOCTH B LEMH NEPEMEHHOTO TOKa.
WHIyKTHBHOE CONMPOTHBJIEHHE. DJIEKTPHYCCKHE IETH. I[IpaBuna Kupxroda s MOCTOAHHBIX H
nepeMeHHBIX TOKOB. CONPOTHB/ICHHE IENH NEPEMEHHOMY TOKY. MoiHoCcTh

TIepeMEHHOT0 ToKa. IlepeMEeHHBIH TOK M €T0 NPUMEHCHHE. KonebatensHbIi KOHTYP.

3.9/IeKTPOMATHUTHBIE BOJHbI. BonHOBOE ypaBHEHHE Ul JJEKTPOMArHUTHOrO MOJIA. [Tnockue
MOHOXPOMATHYECKHE 3/IEKTPOMATHUTHBIE BOTHbI H HX OCHOBHbIE CBOHCTBA (yacToTa M BOJIHOBOE
YHCJIO, CBS3b YACTOThI ¢ BOJHOBBIM YHCIOM (3aKOH IHMCIEPCHH), CKOPOCTb PacrpOCTpaHCHHI,
opuenTanus nojiel). [IOTHOCTb SHEPrUH U TUIOTHOCTh MOTOKA SHEPTUH SNIEKTPOMATHUTHOIO IOJIA.
Usznyuyenue DMB punonem l'epua. Chepuueckue BOIHBL

4.BzanmoeiicTBHE 3apsiIoB H TOKOB ¢ 3JIEKTPOMATHHTHBLIM II0JIEM. Cuna Jlopenua. JIBumxeHne
3apsjia B 2NIEKTPHYECKOM Mojie. JIBikeHne 3apsiia B MarHUTHOM IIOJIC. YcKopHTENH 3apAKEHHBIX
gactui., CHia, [AeicTBylOmIas Ha NPOBOJAHHK C TOKOM B MAarHWTHOM MOJIC (cuna Ammnepa).
MarguTHBI MOMEHT 3aMKHYTOrO TOKa. B3aMMOIEHCTBHE MAarHMTHOrO MOMEHTa C IOJIEM.
[Ipeo6pazoBanie OSHEPrMHM B MONIE IIEPEMEHHBIX TOKOB. DNEeKTPOABHIATEIN W TE€HEepaTrophbl
MePEeMEHHOr0 TOKa.
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VpaﬂbCKMFI MuHucTepcTBo 06pa3oBaHua U Hayku Poccuiickoin depepaunm.
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S.MartepuanbHble cpeabl B 3JeKTPOMATHHTHOM MoOJIe. MakpOCKOMHYECKHE 3/IeKTPOMArHUTHEIE
mons B cpefax. YpaBHenus Makcpemta. MatepuanbHble ypaBHeHHS. JIMAJeKTpHYecKas W
MarHuTHas MpOHHIAeMOCTH. [luanektpuku. CeazanHbie 3apsabl. [lonspusalms JM3NEKTPHKOB B
IEKTPHYECKOM 1oe. Bektop  monspusaimu. OneKkTpuueckas  BOCIPHHMYHBOCTD
(monsipuzyemocts). IlonspHble M HemospHble AMANEKTPUKH. OCOGEHHOCTH HMX IOBEICHHS B
IIOCTOAHHBIX H NEPEMEHHBIX MOJIsAX. MarHuTHEIE CBOMCTBA BellecTBa. BEeKTOp HAMATHMYEHHOCTH.
MonexkynsipHbie Toku. [lna-, napa- u ¢peppoMarHeTHkd. MarHuTHas MPOHHUIIAEMOCTh W MATHATHAS
BocnpuaM4nBocTh. [Ipupona nmamarmermsma. [luamarnerusm Jlanpay. CIHHOBBIN MarHMTHBIH
MomeHT. Ilpupona mapa- u Qeppomarnernsma. Ilpumenenwe mapa- u  deppomarHeTH3MA.
CBepXmpoBOAMMOCTb.  DIIEKTPHYECKHE M MArHWTHBIE  CBOWCTBA  CBEPXIPOBOJHHMKOB.
BricokoTemneparypHasi CBEPXIIPOBOIUMOCTb.

1.4 OnTuka

1. 'eomerpuyeckas onTuka u poTomeTpus

3aKOHBI r€OMEeTPHYECKOH ONTHKH. l[eHTPHpOBAaHHAS ONTHYECKAsl CHCTEMA M ee KapIUHAIBHBIE
sneMeHThl. [loctpoenne wu3oOpaxkeHuii B COOHpAIOIIMX M PacCEHBAIOIIMX TOHKHX JIMH3aX.
[lonepeunoe yBemuyenne ontuueckux npu6opos. OnTuyeckne npuGOpsL: 71a3, 1ymna, MEKPOCKOI,
TENIECKOIL. I ' eoMeTpHyecKast ONTHKA Kak Mpe/iell BOJHOBOIA.

OcHoBHBIE (POTOMETPHYECKHE BEIMYMHBI: IIOTOK CBETa, CHJA CBETa, SAPKOCTh, CBETHMOCTS,
OCBELIEHHOCTh, HHTCHCHBHOCTH CBeTa. CrieKTpalibHas YyBCTBUTEIBHOCTH IJ1a3a.

2. BostHoBasi onITHKA

ONeKTpOMAarHUTHas IPUpPoJa cBeTa. [lomepeuHoCTh 3IeKTPOMArHHTHEIX BOJIH. Ilonspu3aus, Brms!
nojsApusalMy  cBeToBOM BONHBL [lomspusaropel. 3akom Mamioca. WaTepdepennns caera,
JByxnydeBas ¥ MHoOromydeBas uHTepdepenuus. KorepentHocTh. OmnTHueckas pasHOCTh XOja.
Merogel  momydenus W pacueta  MHTepQEPEHIHMOHHON  KapTWHBL  Kiraccuueckue
HHTeppEpeHIMOnHbIe onbITEL. HHTephepomerpsr. JIudpakuus. Ilpunmun TNoiirenca-Openens.
Audpakums ®penens. Judpakuus OpeHens Ha KpyribIX OTBEPCTHSX H IPENATCTBUAX. 30HBI
Openens. udpakuus Ppaynrodpepa. [ludpakunonnsle pemerkd. Pacuer DU paKIuoOHHON
KapTHHBI CBeTa Ha pemerke. JlMQpakuus peHTreHOBCKHX ydel. CrekTpaibHble MpHOOpHI,
OCHOBHBIE XapaKTEPUCTHKH CIEKTPajibHbIX NpubopoB. ['ojorpadmus: 3anmuck ¥ BOCCTAHOBJIEHHE
n300paXkeHus.

3. UznyueHue cBera

Knaccuueckas (¢usuyeckas Mozenb HM3NydeHHs cBeTa. ECTeCTBEHHas WIMpHMHA CIIEKTPAIBHOM
HEH. DOPMBI CHIEKTPAIBHOM JTMHUKM. YITMpEeHHe CNeKTPaibHbIX JTHHKH. 3akonsr Kupxroda s
TEIUIOBOro H3My4eHHs. CrieKTpalibHas IIOTHOCT U3/TyueHHs. [IonsTHe abCcomoTHO YepHOro Tena 1
3aKOHBI ero m3nmydeHus. Ksantosas ¢usuueckas Monenb usinydeHus cseta. Popmyna ITnarka mis
H3IIy49eHHs a0COMOTHO YepHOTo Tena. CIIOHTAHHOE U BBIHYKJIEHHOE M3ITyYeHHE CBETa ATOMAMH.

4. KBaHTOBas ONITHKA
Qoronpl. Potosddexr, 3akousl Gorosddexra. opmyna DiinmTeiina s Gorosddexra. Dddext
Komnrona u ero o6bscHenue. MCTOUHHMKHE KOrepeHTHOrO M3IydYeHHs — Jiasepl. AKTHBHas cpeja.
[ousitue 06 otpuuarensHoif TemmepaType. Jlasep M €ro NpPHHIMIHAIBHOE YCTPOHCTBO.
[IpumeHenue nazepos.
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BbICWIEro NpodeccMoHanbHOro 06pasoBanns «Ypanbckuii denepanbHbIit
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Poccw b, H. Enbiga NMporpamma BcrynurensHbix ucnbiTaHuii B acrnupanTypy
03.06.01 - «®u3nKa n acrpoHoMms »

cTp. 7 n3 19
5. PacnipocTpaHenne cBeTa B pa3iMuHbIX cpeaax
OtpaskeHue cBeTa OT rpaHHIBI pa3zena ABYX M30TPOIIHBIX CpeNl: Teopusi Ppenens, yron Bproctepa.
[TonHoe BHyTpeHnee oTpakenue. CBETOBOIBL. Jlucnepcus ceera. DieKTpoHHas TEOpHsl TUCTIEPCHH
ceeta. DazoBasg M IPYNNOBas CKOPOCTH CBETAa. 3aKOH Byrepa. Paccesnune csera, paneesckoe
paccesnue cpeta. Pacnpoctpanenue cBeta B aHM30TPOMHBIX cpenax. Ontuueckue ocu. J[BoiiHOe
JYYCHPENIOMICHHE M €ro npuMeHeHue, ONTHYECKM aKTHBHBIE CpeIpl, spdexr Dapanes B

MarHuTHeIX cpenax. Hemuueitnbie cpeubl. Dddexrts B PacrnpoCTPaHEHHH CBETa B HEIMHEHHBIX
cpenax.

1.5 Aromuas pu3MKa H KBAHTOBAsI MeXaHHKA

1. KpaTkasi MCTODHSI BO3HHKHOBEHHS H Pa3BHTHS KBAHTOBBIX npeacrapjaenuii. Usnyyenue
abcoimoTHO YepHoro tena. KsanTosas runoresa [Tnanka. KBaHTbI cBera. Dotoaddexr.
Hocrosunas ITnanka. Onbrrer Pesepbopna. Kinaccuueckue IIPE/ICTaBJICHHs O CTPOECHHH aTOMa, UX
HECOCTOATENLHOCTE. ATOM Bonopoa i1o Bopy. IlpocTpaHCTBEHHOE KBAHTOBAHHE H OMBITEI
[lIrepua- I'epnaxa. KopmyckynsipHo-BomHOBO# myammsm. Bomms: ae-bpois. Sddexr Komnrona.
Omnsrret [{3Buccona u Jixepmepa. HeBo3MOXHOCTB KIIACCHYECKOIO OMHCAHHS JBHIKEHHS
MukpovacTHil. [Ipuaumn vHeonpenenennoctu I’ eizenbepra, ero 3BpUCTHYECKAs LIEHHOCTb.

2. OcHOBHBIE NOCTY/IATHI ¥ IPHHIHIIBI KBAHTOBOH MeXaHHKH. HabmonaeMeie BemunHb! 1
cocTosiHus. BonHoBas pyHKuHs, ee craTHCTHYECKAs HHTepnperauns. [Ipunnun cynepnosumum.
Marpuunas mexanuka IeiizenGepra. Omneparops! B kBaHTOBOH Mexanuke. [TonsaTHe H3MEPEHHS.
Cpennee 3nauenne GU3MYECKOH BETHYHHEL

3. DBoOLHS COCTOAHMII KBAHTOBBIX CHCTEM. Ypasuenue lllpeaunrepa, ero CTallHOHApHEIE
pemenus. CBoiicTBa cTallMOHAPHAIX cocTosHMI. [1T0THOCTS BEPOSTHOCTH, INIOTHOCTh IIOTOKA
BEPOATHOCTH. CUMMETPHS ¥ 3aKOHBI COXPAHEHHS B KBAHTOBOMH MeXaHMKe.

4. IlpocTeiimue 1 TOMHO pemAaeMbie 3212491 KBAHTOBOM MeXaHHKH. OnnomepHoe nBHXKEHHE.
Tynuemaposanne. 'apMoHmuecKuit ocummsTop. JIBHKEHHE YaCTHIE! B LEHTPaJIbHOM II0JIE.
Ipoctpancreennbii poratop. Hepenstusuctekas Teopust aroma BOOpOJA.

S. Teopus Bosmymenwmii. Crauuonapuas teopus BO3MYMIeHHH. HeBbIpOKIeHHBIH ypOBEHS.
Beiposxnennbiit ypopers. KBanToBbIe Mepexozsl, BEPOATHOCTBH MEPeXo/ia. «30JI0TOe» IPaBHIIO
Depmu. 3aKOH COXPAHEHHS SHEPIUH U COOTHOLIEHHE HEONpPEe/IeNICHHOCTEH SHEePrusi—Bpems.

6. B3aumosieiicTBHE KBAHTOBOI CHCTEMBI € 21EKTPOMATHHTHBIM TOJIEM. IlpaBuna ot6opa mns
SNEKTPOMHUIIONBEHOTO U3y IEHHs ¥ IOTIOIIEH s, PEeHTreH0-31eKTPOHHAS CIEKTPOCKOTHS.

Pesonanchbie MeTotel neenenosanus semects (DI1P, IMP u ap.).

7. Cucremsl TokaecTBeHAbIX YacTh. Crine. CIMHOBBIE BOTHOBLIE ¢ynxuun. Ypasuenue IMaymm.
ToxnecTBeHHbIE 4YacTHLBI B KBAaHTOBOH MeXaHHKeE. [puanun  ITaymu. IlepecranoBounas
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CHMMETpUSI BOJIHOBBIX (YHKUHH. bo3oHbl ¥  (epMHOHBEI. Atom remus. Ctpoenue

MHOT'03JIEKTPOHHBIX aTOMOB. DIEKTPOHHBIE KOHpUTrypaluu. [leproaryeckas cucTeMa XHMHYECKHX
snemenToB. Tepmbl. [lpaBuno Xynza. IlposBieHne CHMH-OPOMTATBHOTO B3aHMOJEHCTBHSL.
MynbTUIUIETHOE paclieieHue TepMoB. Mosekyna Bogopoaa, BOSHUKHOBEHHE XHMHYECKOU CBA3H.
[lepexpbiBanue aTOMHBIX oOpOHTanedl, KOBaJTeHTHOCTh. (CBS3BIBAIOIIME M AHTHUCBS3BIBAIOLIHME
MoneKyispHble opburanu. OOMeHHOe B3auMojeiHcTBHe. DHEpreTHYeCKHH CIEeKTP M BOJIHOBBIE
(yHKIHH 37E€KTpOHA B MAEAIBHOM KpHCTaLle. DHEpreTH4YecKHe 30HbL. MeTaibl, AU3IeKTPHKH,
HOJTYIIPOBOHUKH.

8. ®u3uka sApa M 3JIeMEHTAPHBLIX 4acTHU. PaxuoakTuBHOCTB. Anbha- pacmam suep.
DnemeHTapHas Teopus I'amoBa juis anba-pacnana. Bera-pacnan sizep. DileMeHTapHas TEOpHs
®epmu ans Oera-pacnaga. DHeprus cBszu siapa. @opmyna Baiinzexepa A JHEPrUH CBA3H U ee
o0ocHOBaHHE. DNEMEHTapHble M COCTaBHbIE YacTHLbL. YacTHLBl (Me30HBI, OapHOHBI, KBapKH,
JIENITOHBI) - HCTOYHHKH nonei. Keapku.

Paznea 2 ACTPOHOMMSA

2.1 O6mas acTrpoHomHs H actpomerpusi. Cucrembl chepHUecKHX KOOpAMHAT. SIBICHHSA
npeneccuy, Hyrtanud, ab0epaumu u pedpakumu. M3mepenue BpeMeHH. BpeMeHHBIE IIKAJIEI
Onruueckas, paano, kocMudeckas actpometpus. HepaBHoMepHOCTS BpameHus 3eMJIH BOKPYT OCH.
JBmwxenue nomocos. ['eonunamuka. 3se3auble katanord. CoOcTBeHHBIE NBH)KEHUS U MapaJlIaKChl.
AcTpoHOMHYECKHE NOCTOSHHBIE. CHCTEMBI ACTPOHOMHUYECKHX MOCTOSHHBIX.

2.2 HebecHas MexaHuKa. 3afaya IByX Tell: AU depeHnnaibHble YpaBHEHUS IBHKEHHUS B Pa3THYHBIX
CHCTEMAxX OTCUeTa; NepBbie HHTErpassl. Pa3noxeHus mo cTeneHsaM 3KCIHEHTPUCHTETA B 3a/ia4e IBYX
ten. Paznoskenus B psaasl @ypre B 3anave AByX Ten. Boruucnenue apemepus B paMkax 3a1auu JBYX
ten. Ompenenenue OpOMTHI B 3ajaue JBYX Tel: MO HAYaJbHBIM YCIIOBHSM, [0 TIPAaHHYHBIM
yCIOBHUSIM, 110 TpeM HabmoaeHusM — Mmeton ['aycca, no tpem Habmonenusm — Jlannaca. 3agaua
N rten. OrpannyeHHas 3ajnada Tpex Tel. 3amada o aswkeHHH MC3. Ockynupyiomye 3JIeMeHTEHL.
Vpasuenus Diinepa u Jlarpanxka. [leprypbanuonnas ¢yHkius 1 ee pasnoxenue. Teopus BEKOBBIX
BO3MyIeHuH Jlamnaca—Jlarpanka. YiydiueHue opOuT.

2.3 Obmas acrpodpmusuka. 3se3anl. IlIkansl 3Be3qHBIX BeNWYHH. CBETHMOCTH M abCOMIOTHBIE
BesinuMHbl 3Be3l. Ilokasarens nsera 3Be3nbl. Temnepatypsl 3Be3n. Knaccudukanus 3Be3gHbIX
crekTpoB. JluarpaMma «crekTp — cBeTuMocTb». DoToMerpuueckue cucteMsl. Ilornomenue ceera
B ['anaxtuke. [Ipencrasnenue o 38€31HOH IBOJIIOLIMA.

2.4 Tanakruyeckas acrpoHomusi. [amaktuka. OOmas crpykrypa [anaktuku. 3Be3gHbIE
MOACKCTEMBI. 3BE3JHBIC CKOIUICHHS MU accolualuH. 3Be3goo0pa3oBaHUWE M €ro CHYCKOBBIE
MeXaHH3Mbl. 3Be3HbIH cocTaB ["anakTuku. OYHKIMHM CBETHMOCTH W (YHKIMH Macc 'anakTHKH H
3BE3NHBIX CKOIUIEHWH. 3Be3nHas kuHeMmaruka. JlokampHas ckopocts ConHna. Bpamenue
[anakTHKH.
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2.5 3pe3anan quaaMuka. OCHOBHBIE MOHSATHS 3Be3/HOM NMHAMUKH. BUIbl paBHOBECHS 3BE3AHBIX
cucteM. OCHOBHOE ypaBHeHHe 3Be3qHOH auHaMHuKH. Teopemsl [[xunca u JlnyBuuig. MHTerpais
OCHOBHOT'O YpaBHEHHS JUIsl THIIMYHBIX ClIydaeB. Dproaudeckas runoresa. JlelcTBre HpperyaspHbIX
cun B 3Be3fHbIX cucteMax. @opmyna JDxunca. Kymynsrusabii addexr. Bpems penakcanmu
(«cTonkHOBHTENBHOI»). IloTeHumanbHas dSHeprus 3Be3fHBIX cHcTeM. Teopema BHpHana.
JlokanpHas JMHAMHYECKass 3afada. YCIOBHE YCTOHYMBOCTH 3BE3[HBIX CKOIUIEHHH B II0JI€
lamaktukn. [lpumuBHelt  paguyc crabunbHOCTH —cKomieHus. ['pocc-munammdeckas (I'cll)
3BOJIIOLIMS MOJIEJIEH M30JIMPOBAHHBIX 3BE3IHBIX CKOIUIEHHH BCiencTBHe auccunainuy 3ses. I'cll-
IBOJIIOIHS PACCESHHBIX 3BE3[HBIX CKOIUIEHMH B moje ['anakTuku. DIEMEHTHl Ipocc-IMHAMHKH
HECTAIMOHAPHBIX B PEryJISPHOM II0JIe 3Be3AHBIX CKoruleHMH. MHBapuanThl OypHOH penakcanuu
3Be3iHbIX cucrteM. Haubonee BepostHoe mo D.Lynden-Bell cocTrosinne 3Be3aHOM CHCTEMBI Mocie
OypHOH penakcariq.

2.6 Crpoenne u 3BoJIOIHA 3Be3l. MEXaHHYECKOE DPaBHOBECHS 3BE3]l M €ro YCTOMYHBOCTE.
JIy4aucThIH NEepeHOC 3HepruM B 3Be3/ax. KOHBEKTHBHBIH IEpeHOC YHEPrHH B 3Be3/lax. XapakTep
ANEpHBIX peakmuil B 3Be3jax. CKOpPOCTH ANIEPHOTO SHEPrOBHIAENEHHS B 3Be3lax. 3aKOHbI
COXpaHEeHHs SHEPruH B 3Be3Jax. benble Kap/iuKH, ypaBHEHHE COCTOAHMA, Mpenen Yanapacekxapa.
Teopus ocTEIBaHUS O€JIBIX KapIHKOB.

2.7 Teopernueckass acrpomsuka. Teopus Qorochepbl: NEPEHOC H3JIYYEHHs, JYIHCTOE
paBHoBecue, crpoerne (orochep. Koadduuument HenmpepbiBHOrO —noryoumeHus. JIaHuK
nornomenus. MeToasl  pelleHHs YpaBHEHHH nepeHoca. MexaHu3mbl  (OPMHPOBaHHs
HEIPEPBIBHOrO CIEKTpa 3BE3J M MEX3BE3JHOro rasa. MeTonbl pelleHHs ypaBHEHHH NepeHoca
U3JIy4eHHs B HECTAHOHApPHOM ciydvae. JIMHeHdaThlil crieKTp aToMoOB U MOJiEKy/1. PopmupoBaHue
Hab/oaeMbIX npoduneit criekTpoB JMHUA. MeTo/Ibl pelleHnsl ypaBHEHUH MEePeH0Ca H3TyYEeHHs B
JIMHUSX.

2.8 ®u3uka mex3BesaHoi cpeabl. MexssesnHas cpena. CocrtaB. Pasbl MEX3BE3IHOH CPEIbL.
Pacripesienenue rasza B ['anmaktuke. O6pa3zoBaHHe 3B€3/l B MOJIEKY/IAPHBIX oOsakax. MparMeHTanus
MOJIEKYJIAPHBIX 00JiakoB. PoJib TEMJIOBEIX NPOLECCOB, TYPOYJIEHTHOCTH H MAarHUTHOTO MIOJIS.
Mexanusmbl  3Be3fooOpaszoBanus. Bememmku — 3Be3gooOpazoBanus.  CBA3b  IPOIECCOB
3Be31000pa3oBaHus U CTPYKTYPHI FaJlaKTHK.

3. Bonpochl 17151 BCTYHTEIBHOI0 HCNBITAHMSA
OU3NKA

MexaHuka

1. KunemaTuka npsMOJIMHEHHOTO ABHKEHHS MaTePHATIbHON TOYKH.

2. KuneMaTHKa KpHBOJHHEWHOrO ABHKEeHHs MaTepHaibHON Touku. HopManbHoe 1
TaHTeHIMAIbHOE YCKOpeHus. BpamarenbHoe IBHKEHHE MaTepUalIbHON TOYKH. YTJI0Bas
CKOpPOCTb U YTJIOBOE YCKOPEHHE.
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3. Kunemaruka tBepaoro rtena. Yucno creneHed cBoboxapl. CBasu. AGCOMOTHO TBEpHOE TeJO.
[TocTynarenbHoe, BpallaTeIbHOE M IUIOCKOE ABHKEHHE TBEPAOIO TEna.

4, Cuna, Macca, UMITyJIbC, paboTa W SHeprus B Mexanuke HeroToHa.

5. MHepuunanpHBle CHCTEMBI OTCUETA. 3aKOHBI AMHAMUKH HproTOHA.

6. MOMEHT UMITY/IbCa H MOMEHT CHJIBl. Y paBHEHHE MOMEHTOB U1 MAaTEPHATIBHOH TOUKH H CHCTEMBI
MaTepHalbHBIX TOYeK. TeH30p HHEepLHH.

7. 3aKOHBI COXpaHEHHUS U UX POJb B (u3nKe. 3aKOHBI COXPAHEHHs UMIYJIbCa, MOMEHTA UMIyJIbCca
H MIOJIHOM MeXaHH4ecKo# 3Hepruu. CHMMETpHs IPOCTPAHCTBA-BPEMEHH U 3aKOHBI COXPaHEHHS.
8. IIpeobpaszosanus ['anmunes. [Ipuruun orHocutensHocTH ["anunes.

9. IlocTynaThl cHeNHAIbHON TeopuH oTHOCUTENbHOCTH. [Ipeobpaszosanus Jlopenua 1
KoopauHat u BpeMeHH. Crnenctus u3 npeodpasosanuii Jlopenna (0THOCHTENIBHOCTE
OJIHOBPEMEHHOCTH U IPHUHIMI IPUYHHHOCTH, COKPaIllEeHHE PACCTOSHUI U 3aMeUIEHHE X0/1a
JIBMOKYIIEXCA 9acoB). [IpocTpaHcTBEeHHO-BpeMeHHOH MHTEpBaJl. Cll0KeHHe CKOPOCTeH B
CreNHAIBHOM TEOPUH OTHOCHTEIBbHOCTH. DKBUBAJIEHTHOCTh MACChl M JHEPIHH.

10. 3aryxaromue konebanus. JlekpemeHt 3aryxanus. Bemyxaennsie konebanus. Pesonanc.

11. Mansle koneGanus. [apMOHHYECKHH OCHMIUIATODP. Y paBHEHHE ABH)KEHHS IMHEHHOTO
rapMOHHYECKOT'O OCHHJUIATOPA. Y paBHEHHE rapMOHHYECKHX Kosebanui. Pa3oBblii IopTpeT
rapMOHHYECKOT0 OCLHIUIATOpA. DHEprus Konebanui.

12. Bonusl B ynpyrux cpenax. [IpogosbHele v nonepevHble BOAHbBL. HYacToTa, JiMHa BOJIHEI, 3aK0OH
JUECTIEPCHH, CKOPOCTH, nossgpu3anus. Bonnossle nakersl. @a3oBas U rpynnoBas CKOPOCTH.
DnemeHTHI akycTHkH. [tockue u chepryueckre BOTHEI

13. Ipunumn HauMmenbLiero aeiicteus. @ynxuuns Jlarpanxka. YpaBHeHHs IBHKEHHS B opMe
Jlarpamxka. @yukuus ['amMmunsToHa. YpaBHeHus IBHXKeHUS B popme I'aMHIIbTOHA.

MoJiekyasipHas (pH3MKA B TEPMOAHHAMHKA

1. BayTpensss sHeprusi, Temiora u padbota. Ilepsoe Hayano TepMOAMHAMHKH.

2. W3ompolecckl U ra3oBble 3aKOHbI Ha NpUMEpe HICAIBHOro rasa W rasa Banm nep Baambca.
[IpuMeHeHHe MepPBOrO Hayajaa TepMOJAHHAMHUKH K H30IIPOLECcaM B HICAIbHOM rase.

3. [lukaMyecKHe MPOLECCH], TEIUIOBas W XoJoaunbHas MamuHbel. OOGpaTtHMble H HeoOpaTHMBIE
npoueccsl  BTopoe Hauano TepMOJAMHAMHUKH.

4 Dutponus. Bropoe Hayano TepMOAMHAMUKH Ul HEPABHOBECHBIX MTPOIIECCOB.

5. TpeTbe Ha4aI0 TEPMOJAUHAMUKH (TeroBas Teopema Hepucra).

6. BuyTpeHHss  dSHeprus, cBoOOAHAs  SHeprus, moTeHuuan [ubOca, SHTATIBNHA.
TepmoauHamMuYecKHe OTEHIIHAIBI IS CHCTEM C IIEPEMEHHON Maccoil. XMMHUYECKHH MTOTEHIHAL.

7. YcnoBuss paBHOBeCHs IBYX(ha3HOH OJHOKOMIIOHEHTHOH CHCTEMBl. YCJIOBHS YCTOHYMBOCTH
pasHoBecHs ogHo(pa3zHo#i cucremsl. [Ipunnun Jle Illatense.

8. dazoBple mepexosl nepsoro poaa. [loBeneHne TEPMOAMHAMHYECKHX BEJIMYMH NpH (Pa3oBbIX
nepexogax mepeoro poja. Ypasuenue Knameidipona - Knaysuyca. Ilnasnenne. CyOnumanms.
HWcnapenne U KUNEHKE, JaBJIEHHUE HACBIIEHHOTO Mapa.

9. Kpaesoii yron. CmaunBanue. KanuuispHele SBIEHUS.

10. Meracrabunsaele cocTosiaus. TpoiHas Touka. Kputnueckas Touka. [Ipasuio das I'n66ca.

11. da3zoBsle mepexo/sl BToporo poja. [Tosenenne Gpu3NUecKUX BEIHYMH NPpH (Ha30BBIX NEpexogax
BTOpPOTO poJa.

12. ®aszoBoe mpoctpancTtBo. Aucambnb ['m66ca (cratucTHyeckuit aHcam0Oib). N-uacTHUHAS
¢ynkuus pacnpenenenus. Teopema JInyBHis.

13. MukpokanoHu4eckoe pacrpeenenue. Kanonnueckoe pacnpenenenue I'nb6ca.
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14. Pacnipenenenne Makcgenna-Bosnbimana.

15. Bonboe kanoHHYEeCKOe pacnpenenenue ['u66ca.

16. Ksanrosas cratuctuka. Pacnpenenenus ®epmu-/lupaka u Bose-Diinmreiina. O6mue cBoficTaa
dbepmu-razos u 6o3e-razos.

17. Pacmpenenenue BeposTHOCTE Gnykryaunit (pacnpenenenne I aycca). @uykryanuu B
HJICaIbHOM rase.

18. Kunernyeckoe ypasnenne Bonbivana s PaspeXeHHOro rasa.

19. Nuddysus. 3akons: nuddysun duka.

20. MexaHH3MBI BHYTPEHHETO TPEHHSI (BA3KOCTH) B rasax, XHIKOCTIX, TBEPABIX TeJax.

21. MexaHHU3MBI TEILIONPOBOHOCTH B Ta3ax, KUIKOCTAX, TBEPABIX TElax.

22. SnextponpoBosHOCTE. PopMyIIa Hpyne-Jlopenna mis anekTponposoaHocTy.

DJIEKTPHYECTBO H MATHETH3M

1. DnekTpuueckuii 3apsn u ero coiicTBa. 3aKoH COXpaHEHHs SJIEKTPHYECKOTrO 3apsija. 3aKoH
KynoHna.

2. Dnexrpuyeckoe nose. HanpsokeHHOCTS dJIeKTpuyeckoro mous. Teopema I'aycca.

3. IloTeHUMATBHOCTS IIEKTPHYECKOrO MONS HEMOABHIKHBIX 3apsinoB. Ilorenuman nons Toyeunoro
3apsna. [lorenuan cucrems! 3apsaos.

4. DnexTpuyeckuii Tok. MarHuTHOE Mojie Toka. 3aKoH buo-Capapa-Jlannaca.

5. 3aKOH 3/IEKTPOMAarHUTHOM HHIYKIMK ®apanes. [Ipasumno Jlenna.

6. Jnextpuyeckoe conporusienue. [Iposoxuuku. 3akon Oma IUIS yYacTKa HelH.

7. KonneHcaTop B LemM NepeMeHHOro TOKa. ConporuBnenne koHnexcaropa NIEPEMEHHOMY TOKY
(eMKOCTHOE COTIPOTHBIIEHHE).

8. MHAYKTHBHOCTE B LIENH NEPEMEHHOTO TOKA. HunyxruBHOE conmporuBnenue.

9. Dnexrpuueckue nenu. [TpaBuia Kupxroda mis noctosHusix u NEPEMEHHBIX TOKOB.

10. Conporusnenue nenu IIEPEMEHHOMY TOKY. MoIIHOCTD

IEPEMEHHOTO TOKA.

11. InockHe MOHOXpOMATHYECKHE JICKTPOMArHUTHBIE BOJIHBI M HX OCHOBHBIE CBOHCTBA (YacToTa
BOJHOBOE HHCIIO, CBA3b 4YacCTOTHI C BOJHOBBIM HYHMCIOM (3aKOH JIMCTIEPCHH), CKOPOCTH
PaclpoCTpaHeHHs, OPHEHTAIHS 110Jiei ). [TonmepeyHOCTD 51eKTPOMArHHTHBIX BOJIH.

12. JlpukeHue 3apsga B JMeKTPHUECKOM MO, HBwxenne 3apsga B marmutHOM mone. Cuia
JlopeHua.

13. Cuna, nelicTByIOmAs Ha MPOBOAHHK C TOKOM B MarHuTHOM 1oJie (cuna Ammepa).

14. MarHUTHBIH MOMEHT 3aMKHYTOTO TOKa. B3aHMoelicTBHE MATHHTHOrO MOMEHTA C IOJIeM.

15.  Makpockonuyeckue 3MeKTPOMArHMTHBIE MONS B cpenax. VYpaBHeHus Makcgeia.
MarepuansHsie ypaBHeHus,

16. Jluanextpuku. Cps3aHHbIE 3apansl. Ilonspusanus amanexTpukos B SJIEKTPHYECKOM TIOJIE.
Bekrop nonspuzanum.

17. OnexTtpudeckas BocIpHHMYHBOCTH (monsipusyemocts). Ilonsapusie u HETIOJISPHEIE
Au3NIEKTPUKH. OCOOEHHOCTH HX MOBEICHHS B IIOCTOSHHbIX H HNEPEMEHHBIX I10JIAX.

18. MarHuTHBIe CBOHCTBAa BelecTBa. BekTop HamarnuveHHOCTH. Monekynsapusie Toku. Jlna-,
napa- ¥ (peppoOMarHeTHKH.,

19. Ipupoaa nuamarueTusma. Teopema Jlapmopa. Jluamaraetusm Jlanpay.

20. IIpupona napa- u heppoMarseTisma.

21. CBepXIpoBOAUMOCTS. ONEKTpHYECKHe M MArHHTHBIE CBOMCTBA CBEPXIIPOBOIHHKOB.,
Beicokotemneparypras cBepXmpoBoauMocTs.
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OnTHkKa

1. 3akoHBI reoMeTpHUECKOH onTHKH. [TocTpoenne u3o6paxkeHHH B COGHPAIOIIMX U PACCEHBAIOIIMX
TOHKHX JIHH3aX.

2. OcHoBHBlE (OTOMETPHYECKHE BEIHYMHBL MOTOK CBETa, CHJIA CBETA, APKOCTh, CBETHMOCTB,
OCBEIEHHOCTh, HHTEHCUBHOCTD CBETA.

3. DileKTpoMarHuTHas Inpupoja cBeta. [lonspusaims, BHIBI INOJSPH3AlMH CBETOBOH BOJIHBL
[Tonspuzaropsr.

4. Unrepdepennus cpeta, JIByxinydepas ¥ MHOroy4eBas nurepdepenims. KorepeHTHOCTS.

5. Nudpakuus. Ipunuun [Nokirenca-®penens. [udpakuus Openens. Judpakuns Openens Ha
KPYTJIbIX OTBEPCTHAX M IPENATCTBUAX. 30HBI DpeHers.

6.CrexrpaibHbie IPUGOPLI. XapakTepHCTHKH CNEKTPAILHBIX NPHOopoB. JludpakiuuonHas pemerka
u uaTepdepomerp ®adpu-Ilepo. CrekTpockonus.

7. Iudpakius cBeTa Ha MHOTOMEPHBIX CTPYKTYpax. JIu(pakius peHTreHOBCKHX Tydeit.

8. Knaccuyeckas Qusudeckas monens u3nydeHHs cBeTa. EcTecTBeHHas IIMpHHA CHEKTpambHOM
nHHEH. POPMBI CIEKTPATIbHOM JIMHUHU. Y IIHPEHHE CIEKTPAIbHBIX JIMHUIA.

9. 3akonsl Kupxroda mmd TemmoBoro usinydeHus. AOCONIOTHO YEPHOE TENO M 3aKOHBI €ro
n3nydeHns. CrekTpanbHas IJIOTHOCTh H3/TyYEHHUS.

9. KsanroBas pusuyeckas Moaenb u3nydeHns ceta. Gopmyina [lnanka s u3nydenns abcomoTHO
uepHoro tesa. CIOHTaHHOE M BBHIHY)KIEHHOE M3JIy4YeHHE CBETa aTOMaMH.

10. ®otoaddexr, 3akonsl Goroadpexra. Popmyna DitHireitna 1 GoToadpekra.

11. D¢ dexr Komnrona u ero oobsacHeHuE.

12. MICTOYHMKH KOIE€PEHTHOTO H3JIyYeHHs — Nlazephbl. AKTHBHas cpeza. [IousTHe 06 OTpHIATeNbHOMH
Temneparype. JIazepsl 1 HeTHHEHHAs ONTHKA.

13. Orpaxenue cBeTa OT IpaHHIbl pa3jieNia IBYX H30TPONHBIX cpel: Teopus Dpenens, yroi
Bprocrepa.

14. AnusoTponHele cpelbl. PacnpocTpaHeHne cBeTa B aHH30TPOIIHON cpefie. YpasHenue ®penens.
JIBynyuenpenomnenue. [Ipumenenne sBienus aynydenpenomieHus. OnTuyeckas akTHBHOCTb.
14. Jlucnmepcus cBera. DNEKTPOHHAs TeOpHs OHCHEpCHH cBeta. HopmanbHas M aHOMalbHAs
mucnepcus. [Tornomenue cBera.

15. Paccesinue cBeTa, pasieeBCKOE paccessHHe CBETA.

PDu3znKa aToMa 4 KBAHTOBasi MEXaHHKA.

1. Hsnydenue abGcomorHO yepHoro Ttena. KsantoBas rumoresa Ilnanka. KsaHTel cBeta.
[locrosnas [Tnanka.

2. Knaccuyeckue TpeCcTaBieHus O CTPOEHHH aToMa, HX HEeCOCTOATENBHOCTE. ATOM BOJOPOJa 110
bopy.

3. KopmyckynspHo-BoIHOBOH Jtyanmu3M. BosHel ge-Bpoiis.

4. [Tpunnmn veonpenenenHocty ['eiizenOepra, ero sBpucTHYECKAs IEHHOCTD.,

5. BonHoBas QyHKIHS, ee cTaTHCTHYeCKass HHTeprpeTaus. [IpHHIMI CYIepIO3HIIKH.

6. Marpuunas Mexanuka ['elizenOepra. Oneparopsl B KBaHTOBOH Mexanuke. [ToHsTHE H3MepeHHS.
Cpennee 3HaueHHe U3HYECKOH BETMYHMHBL

7. Ypasuenue lllpenunrepa, ero crannonapHsle pemmenns. CBOHCTBA CTAMOHAPHBIX COCTOSHHUM.

8. CHMMeTpHs M 3aKOHBI COXPaHEHHs B KBAHTOBOH MeXaHHKE.

9. 'apMoHHYECKUH OCIHILIATOP.
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10. IBmkenre acTHIIBI B EHTPAILHOM noie. [IpocTpaHcTBeHHbIiL poraTop.

11. HependatuBucTCKas TEOpHsS aToMa BOJOPOXA.

12. Craumonapnas Teopus Bo3myienuit. HeBbIpoik e HHBII YPOBEHb. BHIpOJK/IEHHBIH YpOBEHS.
13. KBaHTOBBIE IIEPEXO/IBI, BEPOSTHOCTD IEPEXOLA. «3010TOEY npasuio GepMmu.

14. 3aKkoH coXpaHEHHS SHEPIrHH K COOTHOIIEHHE HEOTPELe/IeHHOCTEH SHEPTUA—BpeMs.

15. IlpaBuna o160pa Mist NEKTPOAUNONLHOTO H3TYYEHHS U TOTJIOMEHHS. Pentreno-anexkrponnas
CIIEKTPOCKOIIHS.

16. Pe3onancHbie MeToztbI HecnenioBanus semects (DI1P, SMP u ap.).

17. Ilpobnema TOXIECTBEHHBIX 4YaCTHI B KBAHTOBOH MEXAHHKE. [punmun  Ilayma.
IlepecTaHOBOYHASE CHMMETPHS BOJIHOBBIX (yHKIHH.

18. AToM remmus. CTpoeHHe MHOTO3/IEKTPOHHBIX aTOMOB.

19. Snextponnsie koHburypanun. [leproauyeckas CHCTEMA XMMHYECKHX 2IEMEHTOR. Tepmsl.

20. Monekyna BOmOpPOJa, BO3HMKHOBEHHE XHUMHYECKOH CBSI3H. [lepexpbiBaHHe aTOMHBIX
opbuTanei, KOBAIEHTHOCTb.

21. OHepreTuyeckuii CIeKTP W BOJHOBBIE (YHKIHH JJIEKTPOHA B HJICATBHOM KpHCTAJLIE.
DHEPreTHYEeCKHeE 30HBI.

22. SIBneHue pagHoaKTHBHOCTH.

23. Aneda- pacnan saep. DnemenTapHas Teopus ['amosa s anba-pacnana.

24. bera-pacnian saep. Jnementaphas Teopust DepMu s Oera-pacnana.

25. OHeprus cBsi3u spa. Popmyiia Baiizekepa Jist SHEpPruM CBS3M 1 ee 0GOCHOBAHHE.

26. DnemMeHTapHble M COCTaBHbIC YacTHIbL YacTHIl (ME30HHL, OapHOHBI, KBapKH, JICIITOHEI) -
HUCTOYHHMKH I10JIEH.

27. Cnun snektpona. Ypasrenue [Taymu. CinHOBas BOTHOBAS ¢bynxus. CliuHOpBI.

ACTPOHOMU

Cucremsl ceprueckux KOopIHHAT.

SBnenns npeneccun, Hytanuu, abGepanun u pebpakuuu.

Usmepenne Bpemenu. BpeMeHHbIe mIKaibL.

Onruyeckas, paguo, KOCMHYECKas aCTPOMETPHSL.

HepasromeprocTs Bpatenns 3emin Bokpyr ocu. JIBHIKEHHE MOTIOCOB. ['eoguHaMuka.
3BesnHbIe Katanorn. COGCTBEHHBIE IBUKEHHS H MTAPAILIAKCHL

ACTpOHOMHYECKHE NOCTOSHHEIE. CHCTEMBI ACTPOHOMHYECKUX NOCTOSHHDIX.

3amaya aByx Tem: auddepeHUHANbHBIE ypABHEHHS IBHIKEHHS B PasJIMuHBIX CHCTEMAax
OTCYETa; NEPBBIE HHTErPAIbI.

9. PaslioxeHus 1O CTeneHs M SKCLEHTPHCHTETA B 3a1a4e ABYX Tell.

10. Paznosxenns B psast @ypoe B 3a/1a9e IBYX Tell.

11. Beraucnenune shpemepun B pamkax 3a1au JBYX Tell.

12. Onpenenenne opOUTH B 3a/1a9€ ABYX TeNT: [0 HAYAILHBIM YCIIOBHUSIM.

13. Onpenenenue opOuTH B 3a1a4e ABYX TEN: 10 IPAHHYHBIM YCIIOBHSM.

14. Onpenenenne opOHUTHI B 3a/1a4e AByX TeI: MO TPEM HaGIIOAEHUSIM — Mmeron ["aycca.
15. Onpenenenue opOuUTHI B 3a1a4e JBYX TeJl: 10 TpeM HabiroxeHusM — Jlammaca,

16. 3amaua N Tten.

17. OrpanuueHHas 3aa4a Tpex Tell.

18. 3anaua o aBuxenuu UC3.

19. Ockynupyromue 5J1eMeHTHL.

N OV L~
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20. Ypasnenus Diinepa u Jlarpamxa.

21. lleprypbanuonnas byHKHs 1 ee pasoXeHue,

22. Teopusi BEKOBBIX BO3MYIICHH Jlannaca—Jlarpana.

23. YiyumeHue opOuT.

24. 1llkanbl 3Be30HBIX BEIHYMH.

25. CBeTHMOCTH M a6COMIOTHBIE BETHYHHBI 3BE3..

26. Ioka3arens uBeTa 3Be3bI.

27. Temnepatypsi 3Be3.

28. Knaccudukanuus 3Be3aabix CHEKTPOB.

29. lnarpamma «CMEKTP — CBETHMOCTDBY,

30. DoTomMeTpHUECKHE CHCTEMDI.

31. Hornowenue ceera B [anakTuke.

32. MpencraBnenue o 3Be3AHOM 3BOTIOLHHK.

33. O6was cTpykTypa I'anaktuku.

34. 3Be3aHble noACHCTEMBI.

35. 3Be3nHble CKOMUIEHHS U aCCOLMALIHH,

36. 3Be3n006pa3oBaHte U €ro CITYCKOBbIE MEXAHH3MbI.

37. 3Be3nHblii coctas anakTuky.

38. OyHKIMH CBETUMOCTH H ¢byHKLHH Mace [anakTHKH H 3Be3HbBIX CKOTUIEHHH,

39. 3Be3nHas kuHemaTHKa. JlokanbHas ckopocts Connua. Bpauenue Fanaktuky.

40. OcHOBHBIE MOHATHS 3BE3AHON TMHAMUKH.

41. Buapl paBHOBECHS 3BE3/IHBIX CHCTEM.

42. OcHOBHOE ypaBHEHHE 3BE3HOM AMHAMHKH.

43. Teopemsi [hxunHca u JInyBunns.

44. ViHTErpasibl OCHOBHOTO YPaBHEHHS LI THITHUHBIX cllyyaes.

45. Dproauyeckas runoresa.

46. JleficTBHe UPPErYIAPHBIX CHII B 3BE3/THBIX CHCTEMAX,

47. ®opmyia JDkunca. KymynsaTusHblit ahpexr.

48. Bpems penakcaunu («CTONKHOBHTENLHOIY).

49. TloTeHuManbHas SHEPrus 3Be3AHBIX CHCTEM.

50. Teopema Bupuana.

51. JlokanbHas quHaMH4ecKas 3aaaya.

52. Yenosre ycTORYHBOCTH 3BE3HBIX CKOMUIEHHH B rojie I AJIaKTHKH,

53. IlpunuBHbIii paguyc cTabHIBHOCTH CKOIUTEHMS.,

54. I'pocc-auHaMuYecKkas SBOMIOLUA Mojeseii H30/TMPOBaHHBIX 3BE3JHBIX CKOMICHHH BCleACTBHE
IMCCUTIALIMH 3BE3 L.

55. I'pocc-anHaMuuecKas IBOIOLMSA PacCesiHHBIX 3Be3AHBIX CKOMIeHHH B nose [anakThky.

56. DneMeHTbI rpocc-TMHAMHKH HECTALMOHAPHBIX B PETYJIAPHOM M0JIE 3BE3JHBIX CKOTICHHIL.

57. UnBapuaHThl GypHO# peaKCaliiy 3Be3/THBIX CHCTEM.

58. HauGonee BeposTHoe mo D.Lynden-Bell cocTosnue 3Be3Ho0# cHCTeMb nocie OypHoii penakcaruu.

59. MexaHuueckoe paBHOBECHS 3BE3/1 H €ro YCTOHYHBOCTE.

60. JlyuncTblii nepeHoC SHEpruM B 3Be3aax.

61. KoHBeKTHBHBIN NepeHoc 3HepriK B 3Be3aX.

62. XapakTep sfepHbIX peakiLyii B 3Be3/1aX.

63. CKOpOCTb AIEPHOTO 3HEPrOBBIAE/IEHHS B 3BE3/AX.

64. 3aKOHBI COXPAHEHHs SHEPIHH B 3BE3/aX.

65. Benble kapnHKH, ypaBHEHHe COCTOSHUS, npenen Yanapacekxapa.

66. Teopus ocThiBaHus GebIX KAPITHKOB.

67. Teopus dotocdepsi: neperoc uanyuenns, Jy4HCTOE paBHOBECHE, CcTpoeHHe doTocdep.

68. Koaddpuument nenpepeisroro nornowenus. JTnuuu NOrJIOWEHUS,

69. Metozpl pelueHns ypapHeHwuii nepeHoca.
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70. Mexanusmbl HOPMHPOBAHHS HENPEPHIBHOIO CIIEKTPA 3BE3/1 M MEXK3BE3MHOIO ra3a.
71. MeToael pellieHus ypaBHeHHiH NEPEHOCA H3TYYEHHS B HECTALIMOHAPHOM ciy4ae.
72. JInHeH4aTBIi CNIEKTP aTOMOB H MOJIEKY.1.

73. ®opmupoBanue HabmonaeMbIX npoduieil cneKTpoB THHHIA.

74. Metofpl pelieHHs ypaBHeHHIi IEPeHOCa U3TyHeH s B JIMHUAX.

75. MexsBesaHas cpena. Cocta. Dasbl MesK3BE3JHOM cpebl.

76. Pacnipenenenue rasa B [anakruke.

77. O6pa3soBanue 3Be3]] B MOJIEKYJ/ISIPHBIX 061aKax.

78. ®parMeHTalLMs MONEKY/IAPHBIX 00JaKOB.

79. Ponb TennoBbIX MPoLEccoB, TypOyIEHTHOCTH W MArHUTHOTO MOJIA.

80. Mexanu3Msl 38e30006pa3oBaHms.

81. Benbiuky 38e31000pa3oBaHus.

82. Cea3b npolieccoB 38e31006pa3oBaHus U CTPYKTYpPbI FaJakTHK.

4. JUTEPATYPA
Puzuka
OcHoBHas 1aTEpaTypa

1. Cuyxun JI.B. “O6umii xypc pusuku. Mexanuka®, T.1, M., duszmatiur, 2014.

2. Cusyxun J[.B. “O6umit kype ¢pusuxu. Tepmoannamuka u Monexysipaas puzuka®, T.2, M.
“ dusmaraur 7, 2014.

3. Cusyxun JI.B. “O6mmuit kypc ¢pusuxu. Dnexrpuyectso®, T.3, M., ®usmarsur, 2009.

4. Cusyxun JI.B. “O6mmit kypc ¢pusuku. Ontuka “, T.4, M., ®usmariur, 2013.

5. Cusyxun /I.B. “O6mwmit kypc pusuku. AtomHas u snepHas ¢pusuka®, T.5, M., Ousmariur,
2011.

2

JlonoiHuTeILHAS JIHTEPATYpa

H.U. broxunnes. «OCHOBBI KBaHTOBOH MexaHuku» M.: Hayka, 1983.

Jaupay JLI. , JIndpmu E.M. “Mexanuxa”, T. 1, M., ®uamariur, 2012.

Jlanpay JI.JI. , JInpumn E.M. “Teopus nons”, T. 2, M., ®uzmaraut, 2001,

Jlannay JI.JI. , Jlupmun E.M. “KsanToBas mexanuka”, T.3, M., ®usmarnur, 2008.
Jlanpay JLJ. , Jlngpuun E.M. “Dnexrpoaunamuka coomnsix cpen”, T.8, M., ®usmariur,
2005.

Jlanpay JL ., JTupumn E.M., “Cratuctuyeckas ¢pusuka. U.1”, TS, M., ®usmariut, 2013.
Jlanpay JI.J., Jluduman E.M., [Turaesckuit. JLIL, “Cratuctuyeckas puzuxa. U4.2”, T9, M.,
®Ousmariaurt, 2001.

i b L3IRD =

N o

AcTpoHomus

OcHoBHas JHTEpaTypa

1. bucnosarsii-Koran I'. C. Pensrusnctckas actpodusuka u ¢pusuueckas kocmonorus: / I. C.
bucuosatsiii-Koran. - M.: [KPACAH/], 2011]. 362, [1] c., [4] n. us. ui.

2. Konnmkosa B. K. [lpaktuueckas paxuoacTpoHOMHS: y4e6. mocobGHe IS CTYAEHTOB BY30B,
obyyarommuxcs no cnenuanbHoctd 010702 - Acrponomus / B. K. Konnukoea, E. E. Jlext, H. A.
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CunanteeB ; Mock. roc. yu-r um. M. B. Jlomonocosa, Toc. actpon. mu-t mMm. II. K.
IIrepuGepra. - Mocksa: UsnatensctBo MocKOBCKOro yHuBepcHuTeTa, 2011. - 304 c.

Jloktun A. B. Jlekumu mno 3se3uHoii ACTPOHOMHH: y4eOHO-HayuHasi MoHorpapmus / A. B.
Jloktun, B. A. Mapcakos. - [Pocto-na-Jlony: FODY], 2009. 280 c.

HMonosnuTenbHas nTepaTypa

1.
2.

3,

10.
11.

12.
13.
14.
15.

16.
iy

Actponomus: Bek XXI: / pen.-coct. B. T Cypmus. - ®psizuno: Bek 2, 2008. 605 c.

XKapos B. E. Cepuueckas acrporomus: y4eOHHK 11 By30B / B. E. Xapos. - ®ps3uno: BEK 2,
2006. 478 c.
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5. KpurepnH oleHKH 3HAHHI IPeTeHIeHTOB HA MOCTYIJIEHHE B ACIHPAHTYPY
no Hanpas/jeHH10 noAroroskx 03.06.01 — ®usuka U acTpoHOMHSA

OueHka OTBETOB INPETEHIAEHTOB Ha IOCTYIUIEHHE B AacHHUPaHTYpy [0 NAHHOMY HaIpaBlIEHHIO
IPOU3BOJUTCS 10 NMATHOAIIBHOM NIKale M BBHICTABJISETCS COTJIACHO KPUTEPHSIM, NPHUBEJCHHBIM B

TabIHIE.

KpuTepHuu omeHKH OTBETOB IPETEHIEHTOB NPH IOCTYIUICHHH B aCIHPaHTYpy

Onenka

Kpurepuu

Ot1inuHO

1. OTBeTHI Ha OCTABJICHHBIE BOIPOCHI H3J1araloTcsl JIOTHYHO,
IIOCIIeIOBATENBHO U He TPeOYIOT AONOTHUTENLHBIX MOSCHEHHH.
2. JleMoHCTpUPYIOTCA INTyOOKHE 3HAHUA 110 JHCLHUILIMHE,

3. Jlenatorcsi 000CHOBaHHBIE BBIBOIBI.

4. OTBeT caMOCTOATENBHBIN, IIPH OTBETE UCIIOIL30BAHBI 3HAHHS,
npuoOpeTéHHEBIe paHee.

Xopomo

1. OtBetn! Ha OCTaBJIEHHBIE BOIIPOCHI H31AralOTCs
CHUCTEMATH3HPOBAHO H MOCIEA0BATEIBHO.

2. JleMOHCTpUpYyeTCs YMEHHE aHAIU3UPOBATh MaTepHall, OJHaKO
HE BCE BBIBOJIBI HOCAT apryMEeHTHPOBAHHBINA U NOKa3aTeIbHbIH
XapakTep.

3. Marepuain uznaraercs yBepeHHO, B OCHOBHOM NPaBHIILHO
JIaHBI BCE OIIpe/Ie/IEHUs ¥ IOHSATHS.

4. lonymeHnbl HeOONbIIHE HETOYHOCTH MPH BHIBOJAX M
HCII0JIb30BAaHHH TEPMHHOB.

Y IOBJIETBOPHTENBHO

1. JlonyckatoTcst HapyIIeHHs B I1OC/IE0BATEIHOCTH H3TIOKEHHS
IIPH OTBETE.

2. JleMOHCTpUPYIOTCS TOBEPXHOCTHBIC 3HAHUS JUCIMILTHHEL

3. IMerotcs 3aTpyIHEHUS C BBIBOIAMH.

4. OnpeseneHus ¥ MOHATHS 1aHbl HE YETKO.

HeynoBneTBOpHTEIBHO

1. Matepuan u3naraercs Hemocuea0BaTeIbHO, COMBYHBO, HE
npe/cTaB/IseT ONpeaeseHHON CHCTEMBI 3HAHUM 110 IUCIMIUIHHE.
2. He naHb! OTBETHI HA NOTOJHUTEIbHbBIE BOIPOCH] KOMHCCHH.

3. Jlonymens! rpyObie OIMOKH B ONpe/IeSIeHUsX H MOHATHSX.
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YDa.anK“ﬁ MuHucTepcTso obpasoBaHMs U Hayku Poccuiickon Qegepaunu,
(Denepaﬂbﬂbiﬁ depepanstHoe rocyaapcTBeHHoe aBTOHOMHOE 06pa3oBaTeNbHOE yupexaeHue
BbiCWero npodeccnoHanbHoro o6pasoBaHus «YpanbCkuii denepanbHbii
VHWﬁEPC“TET yHUBEpCUTET uMeHn nepsoro MpesunaeHTta Poccun B.H.EnbuuHa» (Yp®Y)
mmwa lMporpamma BCTYNUTENBHBLIX UCNBITAHMI B acrUpaHTypy
03.06.01 — «®u3nKa M aCTPDOHOMMS »

cTp. 18 u3 19

IIporpaMMy BCTYNUTENBHOIO HCIIBITAHHUS B aCIIHPAHTYPY 10 HanpasjeHuto moarotosky 03.06.01 —
«DuU3KKa ¥ aCTPOHOMUS» pazpaboTanu:

3aB. xadenpoii obiieit 1 MOJIEKYIApHON (PU3HKH,

ITpodeccop, ndma. Yepusik B.I'.
3aB. kadenpoii aCTPOHOMHH H T'€0/Ie31H,
I[Ipodeccop, npmHa. %W Kysuenos 2.J1.
3aB. kadenpoit pusuky, .
Ipodeccop, ndmu. ¥ i ITor3uep A.A
IIpodeccop xadenprl sxcriepuMeHTaHON HHIAKH,
e
Ipodeccop, ndpm. [IyctoBapos B.A.
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ypanmxuﬁ MuHucTepcTeo 06pazoranus u Hayku Poccuiickoit Geaepaumm.

menepaﬂbublﬁ ®epnepansHoe rocyAapcTBeHHOE aBTOHOMHOE obpasosaTenbHoe yupexaeHue
BbiCWero npodeccuoHanbHoro 06pasosanns «Ypansckuii enepanbHblii

VHWBEDC“TBT YHUBEDCUTET MMeHW nepBoro Mpe3uaeHTa Poccun B.H.EnbumHa» (Ypoy)
me« ﬂﬂ%‘bﬂ'mﬂ . lNMporpamma BerynurenbHbix ucnbiranuii 8 acnupaHrypy

03.06.01 - «®usuxa u acTpoHoMuna »
CTp. 18 n3 19

IIporpaMmy BeTynuTeIBHOTO MCHBITAHHS B aCIIUpaHTypy 110 HaNpaBIeHUIO HoArotoBku 03.06.01 —
«DH3MKa K aCTPOHOMHS» pa3paboTATH:

3aB. kadenpoii obei u MOJICKYISPHOM (hH3UKH,

[Ipodeccop, npmm. ( = Yepusik B.I.
3aB. kadenpoit acTpoHOMHUH U reo0JIe3HH,

[Ipodeccop, ndmm. %W Kysuenos 2.]1.
3as. xadeapoii hpuznxm, =

_ 4 Ilos3nep A.A
IIpodeccop xadenprr sxenepumenTanbHO W ; /> %
| ﬂ : IIycroBapos B.A.
/a— b4 p

IIpodeccop, ndpmm.

,//
IIpodeccop, ndmm. O
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YpaanKMﬁ MuHucrepcTeo obpazoBaHus u Hayku Poccuitckoi ®epnepauun.
[pe.ﬂEpaan biA DenepansHoe rocyaapcTserHoe aBTOHOMHOE 0bpazoBaTensHoe yypexaeHue
BbiCwero npocdeccuoransHoro obpazoBaHus «Ypanbckuii henepanbHbIi
YHUIBepC“TET YHUBEPCUTET UMEHMU nepeoro Mpe3uaenTa Poccum B.H.EnbunHa» (Ypoy)
mmwa Nporpamma scrynurenshbix McnbiTanmii B acnupaHTypy
03.06.01 - «®usura u acCTPOHOMMSA »

CTp. 19 m3 19
Jlner coraacosanus

Hupekrop nenmapramenra —
«Dusnueckwuii paxynsrety UEH et ran [) (3bIpstHOBa H.IT.)

(HasBaHue MHCTHTYTA) / (noanuce)
Hupexrop ®TU g (Pbrukos B.H.)

(Haspanme uuctuTyTa) / (moanucs)
Hupexrop UadO . ( O6abkos M.H.)

(HazBaHue HHCTHTYTa) / i / (noamwuce)
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