MWHOBPHAVYKH POCCHH
‘, y DenepanbHOE rocy1apCTBEHHOE OO KETHOE 00pa3oBaTe/ibHOE yUPEKISHHE BbICIIEro 00pa3oBaHus
«Yensbunckuii rocyaapcTeenHblii yHuBepeute» (PIEOY BO «Yeal V»)

Dusznyeckuii paKyJabTeT
Kadenpa oduieii u TeopeTnyeckoii PH3HKH

PaGodas nporpamma aucuumintel (Moayns) 2.1.1.3 «TeopeTuyeckas Gpusnkay»
Hayunas cneunansHocTh — 1.3.3. Teopetuueckas pusnka
Hanpasnensocts (npoduib) — TeopeTnueckas pusnka

\ [

i Bepcus aoxymenrTa - 1 | Cp. 1 u339 ITepBblii SK3eMILIAP KOITHA Ne
|

L

pabote
W.B. berukoB
2024 r.

PABOYAS ITIPOT'PAMMA JUCHUITJIMHBI (MOAY JISA)*
2.1.1.3 «Teoperuueckas ¢puznKa»
HayuHnas cnenuajabHocThb — 1.3.3. Teopernueckas ¢pusuka

HanpasiaenHoctsb (npoduisn) — Teopernueckas pusuka

Briciiee 06pa3zoBaHue — MOArOTOBKA KaIpOB BbICILEH KBaTH(PUKALUK

®opma 00yueHus
OYHast

Yenaodunck, 2024

*PabGouas nporpaMma JMCIUILTHHBI (MO1yJIsl) 1Al THPOBAHA Il HHKJIFO3UBHOTO 00y4eHus!
WHBAJIAJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbsI
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MHWHOBPHAVYKH POCCHH
@’} ®enepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00pa30BaTeNIbHOE YUPEIKICHUE BBICIIEr0 00pa3oBaHus
«Yensbunckuit rocynapctBeHHslit yHuBepcute (PI'BOY BO «Uenl'Vy»)
®DusnyecKkuii pakyabTeT
Kadeapa oOuueii n TeopeTHyeckoi PH3HKH
Pa6ouas nporpamMma aucuumniuasl (Momyns) 2.1.1.3 «Teopetnueckas duzmka»
Hayunas cnenmansHOCTb — 1.3.3. Teopetuueckas ¢pusuka
Hamnpasnennocts (npo¢uins) — TeopeTuueckas pusnka

Bepcus nokymeHTa - 1 Ctp. 2 u3 39 [1epBblii 5K3eMILIAP KOITH A Ne

[Iporpamma mo aucuuriuHe «Teoperudeckas ¢GU3MKa» COCTaBleHA B
COOTBETCTBHH C MMAacCNOpTOM Hay4dHOU criermanbHocT 1.3.3. TeopeTnyeckas ¢gus3uka
U (deneparbHBIMH TOCYJapCTBEHHBIMU TpeOOBaHUSIMU (YpOBEHb OOpa30BaHUS:
BBICIIee O00Opa3oBaHWe - TMOArOTOBKAa KaJpOB  BbICIIeH  KBaJIM(UKAINH),
yTBEP)KICHHBIMH TNpHUKa3oM MUHUCTEpCTBA HAyKH M BBICIIETO OOpa3oBaHHS
Poccuiickoii @enepanun ot 20 oktsi6ps 2021 rona Ne 951.

Pa3paboTduku mporpaMMsl:

JOKTOp d)HSHKO-M&TeMaTI/I‘-IeCKI/IX HayYK, JOLIEHT

3aB. kadenpoii o0IeH u TeopeTruecKoi GpusuKHy, //(
: { A.E. Maiiep

[Tporpamma ogo0peHa Ha 3aceaHuu kadeapsl ob1Iel U TeopeTU4ecKoi (GU3UKH OT
«29» depains 2024 r., nporokon Ne 06.

[Mporpamma yTBep>KeHa Ha 3aceJaHUM Y YEeHOTo COBEeTa (PU3UIECKOro (hakynbTeTa OT
«04» mapra 2024 r., mporokon Ne 10.

CoryacoBaHo

Jlexan ¢hu3udeckoro gakynbreTa M.A. 3arpebun

3aB. OTJAEIOM aCIUPaHTYyPhl
U IOKTOPaHTYPHI ﬁo - H.B. boukapeBa
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MHWHOBPHAYKH POCCHUIN
@v} DeaepanbHOE TOCYJAPCTBEHHOE OFOHKETHOE 00PA30BaTEIbHOC YUPE/KACHHIE BBICIIETO 00PA30BaHI
«Yensbunckuii rocy napcTeeHHbIH yHEBEpCHTET) (PIBOY BO «Yenl V»)
@u3nieckuii GakyabTer
Kadeapa o0meii n Teopernieckoii pmzukn
Pabouas mporpamma auctmmHbl (Moay ) 2.1.1.3 «Teopermdeckas (pu3nka»
Hayunras cnermamsaocts — 1.3.3. Teopermteckas (hu3nka
Hanpasaeurocts (mpodmne) — Teoperndaeckas Gpu3nka

Bepcusa noxymenra - 1 Crp. 3 u3 39 Iepssrii 3Kx3eMIITAP KOITHUA Ne

AHHOTanusi nporpammbl: JucuummHa «Teopetnueckas (pU3MKa» OTHOCHTCSA K
porpaMmam 1o NMOATrOTOBKE K KaHAMJATCKAM dK3ameHaM. [Iporpamma BKITHOYAET
BONPOCHI M0 pa3enaM. MEXaHWKA, KIACCMYECKas M KBAHTOBAs TEOPUS TOJI,
CBOMCTBA MaTepuM W MPOCTPAHCTBA-BPEMEHM BO BCENEHHOW, PENSITUBUCTCKAS
acTpou3nKa, DSIEKTPOJUHAMMKA CIUIOWIHBIX CPEl, CTaHJApTHAas MOJENb
(yHIAMEHTATbHBIX B3aUMOJCHCTBUH SJIEMEHTAPHBIX YACTHIl M €€ PACIIUPEHHS,
TEOPHsI KOHACHCUPOBAHHOTO COCTOSIHUS BELIECTBA, MEXAHMKA CIUIOLIHBIX CPEXN U
(u3nyeckass KWHETHKA, KBAHTOBAs MEXAaHWKA, KBAHTOBAs TEOPHs, KBAHTOBAs
XPOMOJIMHAMUKA, CTATUCTUYECKAs (PU3HKA.

1. Ilesiu 1 3a1a4M OCBOCHUS THCLHHUIJIHHBI.

Henn qucuumianHbl: U3ydeHne QyHIaMEHTAIBHBIX OCHOB TEOPETHUECKON (PHU3UKH,
SIBJIEHUH W MPOLIECCOB; OCHOBHBIX METO/IOB HCCIIEA0BAHMUS B 00JACTH TEOPETHUECKOM
du3uKy.

OCBOCHHE 3TOM AMCUMILIMHBI JACT BO3MOXHOCTb OPHUEHTUPOBATHCS B HAYYHOMU
JUTEPATYPY MO COBPEMEHHBIM MPOOIEMaM TEOPETHUYECKOM (PU3HKH, UCTIOTB30BATH €€
METOJIbI U TOCTHKEHUS B HAYYHOU paboTe M mpenoaBaHuu (PU3NYECKUX JUCLIMILIAH
B BBICIIAX YYCOHBIX 3aBEICHUSX.

3agaum JMCUHMILINHBL:

- WM3y4YcHHE (PYHIAMEHTABHBIX TOHSITHNA, 3aKOHOB M TEOPHIA, OTHOCSILIMXCSA K
TEOPETUYECKON (PU3HKE;

- IBYYECHHE METOI0B (PU3HUECKUX UCCIIETOBAHUI TEOPETUUECKON PU3UKH.

2. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa30BaTe/ibHOH NPOrpaMMbl

JucumnnuHa  «Teopetmueckas — pusuka»  sBusieTcs  00S3aTENBHOM.
[IpenogaBaHue AUCIUIUIMHBI OCYIIECTRISCTCS HA BTOPOM Kypce (4 cemectp). OOmas
TPYAOEMKOCTb JUCUMUIUIMHBI, B TOM YHCJIE€ W MPOMEKYTOYHAs AaTTeCTalus,
cocTapnsieT 3 3aueTHhIX eauHul/108 wyacoB, M3 HHMX KOHTakTHas padoTa C
npenoaasarenem coctabiset - 0,33 3aueTHbIX eAuHULY 12 4acoB (mpakTruieckue — 12
4acoB), caMocTosiTeNbHas padora — 2,45 3aueTHas €qMHUIA/88 4acoB, KOHTPOJIb —
0,22 3a4eTHBIX €AUHMIYS YacoB.

JUis  yCBOGHMsI JMCUMIUIMHBI OOydaeMblii JomkeH oOnagare 0a30BOM
MaTEMaTUYECKONH U (PU3MYECKON MOJArOTOBKOW B paMKax YHHUBEPCUTETCKOTO Kypca
JUTS CTYJIEHTOB (PU3UKOB M HABBIKAMH BIIQJCHUS COBPEMEHHBIMH BBIYMCIIUTEIbHBIMU
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MHWHOBPHAYKH POCCHUIN

DenepanbHOE FOCYIAPCTBECHHOE OFOPKETHOE 00PAa30BaTEIbHOS YUPEIKICHUE BBHICIIIEI0 00pa3oBaHus
«Yensbunckuii rocy napcTeeHHbIH yHEBEpCHTET) (PIBOY BO «Yenl V»)

@u3nieckuii GakyabTer

Kadenpa oomeii u Teopernieckoii pusnkn

Pabouas mporpamma auctmmHbl (Moay ) 2.1.1.3 «Teopermdeckas (pu3nka»
Hayunras cnermamsaocts — 1.3.3. Teopermteckas (hu3nka
Hanpasnennocts (mpo¢um) — Teoperwteckast puznka

Bepcusa noxymenra - 1

Crp. 4 u3 39

Iepssrii 3Kx3eMIITAP

KOITHUA Ne

cpeacrBamu. O0y4daeMeblii JOJDKEH BIIAJAETh OCHOBHBIMU MOHATUSAMU (PUZHKH.
JucumnnnHa «Teopernueckas (U3MKa» MNpPU3BaHA TIOMOYb ACHUPAHTAM

OBJIAJICTh HABBIKAMM W 3HAHWSAMH, HEOOXOIWMBIMH JJIs BBIMTOJHEHUS HAY4HO-

UCCIIEIOBATENBCKOM pabOThI, BKJIFOUAs BBIMOJHEHUE KAaHIUJATCKONW TUCCEPTALIHN.

Tpeﬁosaﬂnﬂ K «BXOAHBIM)» 3HAHHUAIM, YMCHUAM H ONbITY A€ATC/ILHOCTH 06yqalomer0cs1,
H606X02_]I/1Mble NMpH U3YYCHUH JUCIHUILIHHbI

oOyacT 3HaHMH B pamKax
HaIlpaBJICHHOCTHU

3unaTn Ymerh Baagern

OCHOBHBIE METOIbl HAy4HO- | BBIIENATH u | HaBbIKaMu cbOopa, 00paboTkH,
UCCIIEIOBATEIBCKON CHCTEMAaTH3HPOBATh aHamM3a W CHUCTEMaTH3aluu
IeSITeIbHOCTH OCHOBHBIE HJIEH B HAyYHBIX | HHPOpPMALUU 1o TeMe

TEKCTax; KPUTUYECKU | UCCIIECAOBAHUS, HaBBIKAMU

OLICHUBATh mr00yI0 | BBIOOpa METOIOB U CPEACTB

MOCTYMAIIYI0 HH(POPMALIUIO | PEeLIeHHUs 3a7a4 UCCIeIOBAHUS

BHE 3aBHCUMOCTH oT

HMCTOYHUKA, uzberatb

aBTOMAaTHYECKOTO

NPUMEHEHUsT  CTaHAAPTHBIX

dbopMyn U TPHEMOB IMPHU

peLeHnHt 3a1a4
HeJd W 337a4d  HAYYHBIX | COCTABIATH  OOIIMI  IJIaH | CHCTEMAaTUYECKUMH 3HAHUSMHU
HCCJIENOBAHUN 1o | paboTel MO 3aJaHHOH TeEMeE, | IO HaIPaBJIEHUIO
HATPABJICHUIO JESTEIBbHOCTH, | MPeiaraTh METOJBI | e TeNIbHOCTH, YIiyOJIeHHBIMU
6a3oBble MPUHLIUIIBI U | ICCIEeNOBaHUS M CIOCOOBI | 3HAHWSIMM O BBIOpaHHOMU
METOBl WX OpraHuzanud; | 00padoTku pE3yJIbTATOB, | HANIPABICHHOCTH TOATOTOBKH,
OCHOBHBIE UCTOYHUKHU | TPOBOJAUTH HMCCIENOBAHUS MO | Oa30BBIMH HaBBIKAMHU
HAy4YHOH WH(pOpPMAMM U | COTJIACOBAHHOMY ¢ | mpoBeneHus HAay4HO-
TpeOoBaHus K | pyKOBOAHUTENEM IUTaHY, | UCCIIEIOBATENBLCKUX PaboOT Mo
NPEICTABICHHIO NPEACTABIATh  TOJYYEHHBIE | MPEIJIOKEHHON TeMe
UH(POPMALMOHHBIX Pe3yJIbTaThI
MaTepHaJIOB
OCHOBHBIE HATPABJICHUS, | UCIIONb30BATh OCHOBaMHU METO/IOJIOT U
COBPEMEHHBIE npobaembl | pyHIaMEHTaIbHBIE HAYYHOTO  MO3HAHHUA  NpHU
TEOpeTUYEeCKON ¢u3uky, | pU3NUEeCKUe IPEACTABICHUS B | U3YUEHHH KOHKPETHOM obyacTu
TEOPUH M METOABI, HOBelmue | chepe  mpodeccnoHambHOH | 3HAHUMN B paMKax
IOCTH)KEHUS] B KOHKPETHOH | IesITebHOCTH HAIPaBJIEHHOCTH
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MHWHOBPHAYKH POCCHUIN
@v} DenepanbHOE FOCYIAPCTBECHHOE OFOPKETHOE 00PAa30BaTEIbHOS YUPEIKICHUE BBHICIIIEI0 00pa3oBaHus
«Yensbunckuii rocy napcTeeHHbIH yHEBEpCHTET) (PIBOY BO «Yenl V»)

@u3nieckuii GakyabTer
Kadenpa oomeii u Teopernieckoii pusnkn

Pabouas mporpamma auctmmHbl (Moay ) 2.1.1.3 «Teopermdeckas (pu3nka»
Hayunras cnermamsaocts — 1.3.3. Teopermteckas (hu3nka
Hanpasnennocts (mpo¢um) — Teoperwteckast puznka

Bepcusa noxymenra - 1 Crp. 5u3 39 Iepssrii 3Kx3eMIITAP KOITHUA Ne

3. TpeGoBanusi K pe3yaibTaTaM OCBOCHHSA COACPKAHUS JUCHHIVINHBI:

Pe3yabTaThl 00yUeHUus1 10 AHCHHILIHHE

3HAThb OCHOBHBIC ITOHATHUA U METOADbI TeOpeTH‘{eCKOfI (I)I/ISI/IKI/I

OCHOBHBIE HANPAaBJIEHUS, COBPEMEHHBIE MPOOIEMBbl TEOPETUYECKONU (PUUKH,
TEOPUU U METOJbI, HOBEHIIINE MOCTHKEHUS] B KOHKPETHOW O0JIacTH 3HAHWIA B
paMKax HalpaBJIEHHOCTH

yMETh bopMyIHMpOBaTh 3a1a4H TEOPETUIECKOH (PU3UKH, IPUMEHSITh MATEMaTHUECKUH
anrapar TeOpeTUYeCKOr (GU3UKH, TPAKTOBATH MOJYYEHHbIE PE3YIbTATHI

UCTIONB30BaTh (PyHAAMEHTaNbHbIE (U3NYECKHE MpeacTaBlieHust B cdepe
1po)eCCHOHAITLHOM NesITEIbHOCTH

BJIAJIETh NPEACTABICHUAMH OO0 OCHOBHBIX IPUMEHEHHUSX TEOPETHUECKON (U3NKH,
HABBIKAMH PEIICHUS] KOHKPETHBIX (PU3NIECKHX 33712

OCHOBaMH METOAOJOTHM HAYYHOrO IO3HAHUA MPH HM3YYEHUM KOHKPETHOHN
00J1aCTH 3HAHWH B paMKaX HalpPaBJICHHOCTH

4. CTpyKTypa H coaepKRaHNe THCUUILUIHHbI

4.1 CTpykTypa TACHUIIUHBI

Bun pabotst 1 2 CeMeCTp3 ) Bcero
O06mast TpyI0EMKOCTb, aKaJl. 4aCcoB - - - 108 108
KonrtaktHas pabora: - - - 12 12
Jlexmum, akaj. 9acoB - - - - -
IIpakTuyeckue (ceMUHApPHI), KA. 4aCOB - - - 12 12
JlaboparopHbie pabOTHI, akaj. 4acoB - - - - -
CamocrostenpHas paboTa, akazl. 4acoB - - - 88 88
Kountponb - - - 8 8
Bun koHTpOIIst (3a4€T, SK3aMEH) - - - KaHI. -
SK3aMEH
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MHWHOBPHAYKH POCCHUIN
DenepanbHOE FOCYIAPCTBECHHOE OFOPKETHOE 00PAa30BaTEIbHOS YUPEIKICHUE BBHICIIIEI0 00pa3oBaHus
«Yensbunckuii rocy napcTeeHHbIH yHEBEpCHTET) (PIBOY BO «Yenl V»)

@u3nieckuii GakyabTer
Kadenpa oomeii u Teopernieckoii pusnkn

Pabouas mporpamma auctmmHbl (Moay ) 2.1.1.3 «Teopermdeckas (pu3nka»

Hayunras cnermamsaocts — 1.3.3. Teopermteckas (hu3nka

Hanpasnennocts (mpo¢um) — Teoperwteckast puznka

Bepcusa noxymenra - 1

Crp. 6 w3 39

Iepssrii 3Kx3eMIITAP

KOITHUA Ne

4.2. ConepkaHue pa3AacyioB TUCIUTUIUHEI

Ne
pa3
e

ma

HaumenoBanue paszaena

KommraecTBo yacos

Bcero

Konrakrras pabora

Jlex
105044

IpaxTuue
CKHE,
CEMHHAPBI

JIad.
padoTsI

Konr
poJib

CamocTto
STCIbHAS
pabota

®opma
TEKyIIEro
KOHTPO
hiv|

—

Mexanuka

_ 1

Knaccuueckas u
KBAaHTOBasA TeOpI/Iﬂ
TOJIST

CaolicTBa MaTepuu u
MPOCTPAHCTBA-
BPEMEHU BO
Bcenennoii.
PensituBucTCKAs
acTpodu3mKa.

CranpaptHas
MOJIEJNb
(byHIaMeHTaNbHBIX
B3aUMOMEUCTBUN
3JIEMEHTaPHBIX
YaCTHILI U ee
pacIiupeHus

DNEeKTPOAUHAMUKA
CIIJIOIIHBIX CPEN

duzuka
KOHI[GHCI/IpOBaHHOFO
COCTOSIHUS BELIECTBA

MexaHunka
CIUTOIIHBIX Cpe.
busnyeckas
KMHETHKA

KBanToBas teopust.
KBanToBas
XPOMOANHAMHUKA.

Cratuctuueckast
¢busnka

10

Pemerounnie
MOJEIU TEOPUHU
TIOJIS.
MonenupoBanue

H3YUYCHHC
OCHOBHOH H
JIOTIOJTHHTCTh
HOH
JUTEPATYPBL,
COCTABJICHHC
KpaTKux
KOHCIICKTOB
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MHWHOBPHAYKH POCCHUIN

DenepanbHOE FOCYIAPCTBECHHOE OFOPKETHOE 00PAa30BaTEIbHOS YUPEIKICHUE BBHICIIIEI0 00pa3oBaHus
«Yensbunckuii rocy napcTeeHHbIH yHEBEpCHTET) (PIBOY BO «Yenl V»)

@u3nieckuii GakyabTer
Kadenpa oomeii u Teopernieckoii pusnkn

Pabouas mporpamma auctmmHbl (Moay ) 2.1.1.3 «Teopermdeckas (pu3nka»

Hayunras cnermamsaocts — 1.3.3. Teopermteckas (hu3nka
Hanpasnennocts (mpo¢um) — Teoperwteckast puznka

Bepcusa noxymenra - 1

Crp. 7u3 39

Iepssrii 3Kx3eMIITAP

KOITHUA Ne

(buzmuecKux
MPOLIECCOB HA
peuieTke.

11

Paspabotka Teopuu
ME30CKOITMYECCKHUX
CHCTEM.

H3yUYCHHC
OCHOBHOH H
JIOTIOJTHHTE Th
HOH

12

Teopus
HEePaBHOBECHBIX
cucreM. Teopus
Xaoca u
TypOYJIEHTHOCTH.

JMTEPATypPBhl,
COCTaBIICHUE
KpaTKuX
KOHCIICKTOB

13

KBanToBrle
BBIYHUCIIEHHUS U
KBaHTOBAasI
uHpOpMaTHKa.
KBanToBrle
KOMIBIOTEPHL

14

Mertonb! riyOOKoOro
oOydeHwus,
HCKYCCTBEHHOTO
UHTEJUIEKTa U
MAaITHHHOTO
oOyueHusl.
dusnyeckue MoAeIn
KOTHUTHBHBIX
MIPOIIECCOB.

15

Pedepar no
IUCCEePTALMOHHOMY
VICCJIEIOBAHHIO

CobecemoBanue

16

Kontpone

Kanaunar.
IK3aMCH

Hroro:

108

12 -

88
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MHWHOBPHAYKH POCCHUIN
v} DenepanbHOE FOCYIAPCTBECHHOE OFOPKETHOE 00PAa30BaTEIbHOS YUPEIKICHUE BBHICIIIEI0 00pa3oBaHus
«Yensbunckuii rocy napcTeeHHbIH yHEBEpCHTET) (PIBOY BO «Yenl V»)

e

@u3nieckuii GakyabTer
Kadenpa oomeii u Teopernieckoii pusnkn

Pabouas mporpamma auctmmHbl (Moay ) 2.1.1.3 «Teopermdeckas (pu3nka»
Hayunras cnermamsaocts — 1.3.3. Teopermteckas (hu3nka
Hanpasnennocts (mpo¢um) — Teoperwteckast puznka

Bepcusa noxymenra - 1 Crp. 8 m3 39 Iepssrii 3Kx3eMIITAP KOITHUA Ne

No HaumenoBanue

Conep>xanue pasnena™
pasnesa pasznmena AP pasf

1 MexaHunka 1. VYpaBuenuss nemwxenus. OOOOWEHHbIE KOOPAMHATHI,
MPUHLUI HAUMEHbLIero AeicTBus, GpyHkus Jlarpamxa.
Cummerpuu. Teopema Herep. 3akoHBI COXpaHEHUS! SHEPTHUH,
HMITYJIbCA, MOMEHTA UMITYJIbCA.

2. HnurerpupoBaHue ypaBHeHUN aABMkeHUs. OpnHOMeEpHOe
INBIJKEHME, NPUBEIEHHAs Macca, JBUKEHHE B LICHTPAJIbHOM
oJie.

3. Pacmapg wuwactuy, ynpyrue cronkHoBeHus. CeueHue
paccestaus yactuil, Gopmyna Pesepdopna.

4. Mansie xonebanusi. CBOOOIHBIE M BBIHYXKICHHBIE
OJTHOMEpHBIE KOJeOaH!s, TapaMeTPHUECKUI PE3OHAHC.
Konebanust cucreM €O MHOTHMH CTENEHSMH CBOOOIBI,
noJisipHbIe KoopanHatel. Konebanus nmpy HaATUIUY TPEHHUS.

5. JIBU>KeHHE TBEpABIX Ted. YTIJIoBasg CKOPOCTb, MOMEHT
WHEPLUMU M MOMEHT KOJUYEeCTBA [BM)KEHMsI TBEPABIX TeIL
DiinepoBsl yIUIbl U ypaBHEHUE Jiinepa.

6. KaHoHuueckue ypaBHEHMs, ypaBHEHHE [ aMHUIBTOHA,
ckobku Ilyaccona, peiicTBue kak (PYHKIUS KOOPAMHAT,
teopema JlmyBwmis, ypaBHenue. I ammibroHa-Axo0w,
pasaeneHue NepeMEeHHBIX.

7. lpuamun orHOcUTENbHOCTH. CKOPOCTh PaCIPOCTPAHEHHUS
B3aUMOZICICTBUI. Hurepsain. CobcrBeHHOE BpeMs1.
IIpeobpazosanue Jlopenua. IIpeobOpasoBaHne CKOPOCTH.
YereipexmepHbIe BEKTOPBI. UeTbIpexmepHast CKOPOCTb.

8. PenaruBucrtckass wmexanuka. IIpuHUMI HaWMEHBILIETO
nencTBus. DHeprust U umnyasc. Pacman uvactuu. Ymnpyrue
CTOJIKHOBEHUS YaCTULL.

2 Knaccuueckas u 1. 3apsn B »AeKTpOMarHUTHOM mojie. YeTbipexMepHbIi
KBAaHTOBAs TEOPUs NOTEeHLMaN TOoJs. YpaBHEHUs [BUWKEHUs 3apsjia B IOIE,
noJist KannOpoBouHasi (rpagMeHTHAsl) WHBAPUAHTHOCTB. TeH30p
snekrpoMarauTHOro mosisi. IIpeoOpasoBanue JlopeHua amst
nonisi. THBapuaHThI noss.

2. JleWictBue nis BJEKTPOMATHUTHOIO MOJS. Y paBHEHUs
SJIEKTPOMArHUTHOrO Mojs. YUeTbipexMepHbIl BEKTOpP TOKa.
VYpaBHeHue HenpepblBHOCTU. [INOTHOCTE M MOTOK 3HEPTUU.
Tenzop oHepruu-umnyibca. TeH30p 3HEPrUH-UMITYJIbCA
3JEKTPOMArHUTHOIO MOJIS.

3. IloctossHHOEe snexkTpoMarHuTHoe noise. 3akoH Kyiona.
DJIEKTPOCTATUYECKAs] SHEPTHsl 3apsioB. JAMMOMBHBII MOMEHT.
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MynbTunonsasle MOMeHTEL CucTeMa 3aps0B BO BHELIHEM
noje. IlocrosHHoe mMarHuTHOE Mosie. MarHUTHBI MOMEHT.
Teopema Jlapmopa.

4. DOnexkTpoMarHuTHble BOJIHBL. BonHOBOE ypaBHeHue.
IInockue BOAHBL MoOHOXpOMaTHYeCKass IJIOCKAast BOJIHA.
CrnexrtpasnbHoe pa3noKEeHHE. Ilonspu3annoHHbIE
XapaKTepUCTUKHU U3JTy4EHUs. Paznoxxenue
3JIEKTPOCTATUYECKOTO MOJIA.

5. Tlonme  gBWXKyIHMXCA  3apsiioB.  3ara3ablBAIOIINE
norenuuaisl. Ilorenuuansl Jluenapa-Buxepra. Msnyuyenue
3JIEKTPOMAarHUTHBIX BOJH. Ilone cucrembl 3apsgoB  Ha
JAJeKUX  PAacCTOSAHMsIX.  MYJIBTHNONBHOE — U3Jy4YEHUE.
Uznyuenne  ObicTponmBmKylierocs —3apsima.  PaccesiHue
CBOOOHBIMH 3apsIaMH.

6. /IBukeHHe 4YacTULbl B IPAaBUTALMOHHOM mosie. MeTpuka.
KosapuanTtHoe nuddepeHIpOBaHUE. CumBobl
Kpucroddens. JleficTBue nnsg 4acTWibl B MPABHTALIMOHHOM
oJie.

7. YpaBHEHHs] TPaBUTALMOHHOIrO nousisA. TeH30p KPUBU3HBL
JleficTBue 171 IPaBUTALMOHHOIO moJyisA. TEH30p >Hepruu-
UMITyJIbca. Y paBHeHus DHHLITeHHa.

8. HepensituBucTCKUH Mpenen ypaBHeHU DifHIITeHA. 3aKOH
Herotona. LleHTpaipHO-CUMMETPUYHOE TPABUTALMOHHOE
noje. Merpuka IBapummnpaa. I'paBUTallMOHHBIN KOJLJIATIC.

9. Teopusi pyHAaAMEHTANBHBIX B3auMonewcTBuil. M3yueHue
SBJIGHUI Ha MajbIX Maciitabax W mpu OONBLINX SHEPTHUSX.
O0bennHeHHbBIE MOJIENH (byHIaMEeHTaIbHBIX
B3auMozeiicTeuil. Pa3spaboTka MaTeMaTUYeCKUX METOJOB
teopun nojis. CyneprpaBuTauuss U TEOpUsl CYNEPCTPYH,
MOJENH C JONOJHUTENbHbIMU u3MepeHusimu, AdS/CFT
COOTBETCTBHE, roJorpaguuecKue MOIEIH.

3 CsolicTBa MaTepuu u
MPOCTPAHCTBA-
BPEMEHU BO
BcenenHoii.
PenstuBucrckas
acTpodu3uKa.

1. Knaccuueckass 1 KBAaHTOBass KOCMOJIOTHsI M TPABUTALIUSL.
CaolicTBa BaKyyMa, TeMHAasi SHEPTHSI.

2. OOmast Teopuss OTHOCUTENBHOCTH W €€ PaCUIUPEHUs.
Habmromaembie  sdpdextet  OTO B HBIOTOHOBOM U
MOCTHBIOTOHOBOM TMPHUOMIKEHNH (TPaBUTALIMOHHOE KPAacHOE
CMEIIeHNe, OTKJIOHEHHE JIyua CBETa, 3a/ep’KKa CHrHaja,
mpeleccust  TUPOCKOMa,  mpereccus  OpOUT  TUTAHET).
I'paBUTAIIMOHHBIE THH3BI.

3. PenstuBucrckas kocmosorusi. OTKpbITasi, 3aKpbiTas U
iockast Moneniu. 3akoH Xabbna. Pacmupenue Beenennoii Ha
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HEHUTPHUHO.
PETUKTOBBIE (DOTOHBL
5. PensituBuctckas actpodusuka.

paziMalMOHHO-AOMHUHUPOBAHHON, NBUIEBUAHON U BaKyyM-
JOMUHUPOBAHHOMN CTaIUAX.
4. dusnueckue mnpouecchl B paHHel BceneHHoll. 3akanka

[MepBuunblli  HyKJIeOcHHTE3. PexoMOuHaIus,

4 CranpaptHas 1. CranmapTHas Moaensb pyHIaMEHTATbHBIX
MOJENb B3aUMOJICIICTBUI 3JIEMEHTAPHBIX YACTHUL U €€ PAaCIIUPEHUs, B
(dbyHOaMEeHTaNbHBIX | TOM 4HCie 00yCIOBIEHHbIE MPOOIEMON TEMHOH MaTepuH,
B3aUMOMEUCTBUN ¢bu3nKOI HEUTPUHO U IPYTUMHU (PEHOMEHOIOTUIECKIMHU
3JIEMEHTAPHBIX npobiemMamu.
4acTuUll U ee
paclIipeHust

5 DNeKTpoauHaAMHUKA 1. DnexkTpocTaTuka AUSJIEKTPUKOB U NPOBOJHUKOB.
CIUIOLIHBIX Cpexl JsnexkTpudeckass — MPOHULIAEMOCTH IIPOBOIUMOCTb.

2.

TepmoguHamMuka OUBJIEKTPUKOB.
IlocTrosiHHOE MarHuTHOE Nosie. MarHuTHOE MOJe NOCTOSHHBIX
TOKOB. TepMomnHamuueckue cooTHoueHus. Jlua-, mapa-,
beppo- u aHTHPEPPOMATHETHKHL.
CBepXIpOBOIHUKH.
Csepxnposonsumuii Tok. Kputnueckoe nose.
3. YpaBHEHUS BJEKTPOMArHUTHBIX BOJIH. Y PaBHEHHS IOJS B
OTCYTCTBHE  OUCHEPCUH.
MIPOHULIAEMOCTH.
Ilnockass MOHOXpOMAaTHYeCKass BOJIHA.
3JIEKTPOMArHUTHBIX BOJIH.
IIpuHIMDO B3aUMHOCTH.

4. DneKTpOMarHWTHbIE BOJHBI B AHU3O0TPOIHBIX Cpeaax.
Eddexror Keppa u @apanest. [IpoctpaHcTBeHHAS TUCTIEPCHSI.
EcrecTBenHast onTu4deckasi akTHBHOCTb.

5. MarnutHas ruapoaunaamuka. MI'Jl Bomubl. IIpoGnema
JUHAaMO.

6. Henuneiinass onruka.
Camodokycuposka. I'eneparust BTOpOH rapMOHHKH.
7. VloHM3aLMOHHBbIE MOTEPH OBICTPBIX HacTUl. M3iyueHue
UYepenkosa. PaccesHne 3J€KTPOMAarHUTHBIX BOJIH B CpeAax.
Paneesckoe paccesHue.

MaruurHsbie

Jucnepcus
CooTtHoleHus

MaruutHsie CBOICTBA.

IUBJIEKTPUUECKON
Kpamepca-Kponura.
PacnpocTpanenue
OTpaxxeHue U mpeIOMIIEHUE.

Henuneiinass npOHHULIAEMOCTS.

6 dusuka Teopust KOHAEHCUPOBAHHOTO COCTOsIHUA. U3yueHue
KOHICHCHUPOBAHHOTO | PAa3JIMYHBIX COCTOSIHUIA BeleCTBA W (DM3UYECKUX SBJICHUH B
coCTOsiHUS BemecTBa | HuX. Teopus (pa3oBbIX EPEXOIOB.

7 Mexanuka 1. HnpeanpbHas KUAKOCTb. YPAaBHEHUE HENPEPHIBHOCTH.

CIIJIOIIHBIX CpEN U

VYpasuenne Oiinepa. Ilorok sHepruu. IloTroxk wumnysbca.
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busngeckas
KHHETHKA

Coxpanenue wnupkynsauuu ckopoctu. IloreHnmanbHoe
oOTexaHmne Te: MPUCOEUHEHHAs Macca, cuia
comnpoTtusienus, 3¢ dext Marnyca.

2. Bs#Askas OKUAKOCTb. YPAaBHEHUs [BH)XKEHUS BSI3KOU
JKUAKOCTH. Jluccunanus SHepruu B HECXKUMAEMOH JKHIKOCTH.
3. Tlepexonm k TtypOysnentHocTu. HeycroiunBocTu
JaMuHapHbIX TedeHmd. Teopmst Jlampmay-Xomda. Tumbr
aTTPAKTOPOB. Crpannsiii  arrpaktop.  Ilepexom  «k
TypOyJIEHTHOCTH TyTeM YABOCHUS TepuonoB. Paspuras
TypOynenTHOCTh. Crmexktp TypOyJEHTHOCTH B  BSI3KOM
uHTepBane. KonmMoropoBckuil CIEKTp.

4. 3Byk. 3ByKOBBI€ BOJIHBIL. [ eoMeTprueckas akyCcTHKA.

5. OnHomepHOe IBUKEHUE CXKMMAEMOro rasa.
Xapakrepuctuku. HMupapuantel Pumana. Ilpoctas BosHa
Pumana. OOpa3oBaHue ymapHBIX BOJIH. YJapHas aanadara.
Cnabbie pa3peiBbl. TeopHsi CHIBHOTO B3pbIBA.

6. YnmapHble BOJHBI Cj1a00OW WHTEHCUBHOCTU. Y pPaBHEHUE
broprepca.

7. 3ByKOBBIE BOJIHBI CO claboii nucnepcueit. Ypasaenne K/IB.
ConutoHel U uX B3auMOJENCTBHE. beccTOIKHOBUTENbHbIE
yAapHbIE BOJHBL

8. I'mpponunamuka CBEpPXTEKy4eH JKUIKOCTHU.
JBYX>KHIKOCTHOE OMHUCAHUE.

9. Kunernueckass Teopusi razoB. KuHeTnueckoe ypaBHEHUE
boneumana. H-teopema. TemnonpoBOOHOCTE M BSI3KOCTb
razoB. CumMmeTpuM  KHHETUYECKUX  KOd((OHUIIMEHTOB.
Huddysuonnoe mnpubmmxenne. YpasHenue Dokkepa-
IInanka.

10. beccronkHoBHUTENBbHAs Ma3Ma. YpaBHeHuss Bracosa.
JysnexTpudecas  MPOHHIAEMOCTb  O€CCTONIKHOBUTEIBbHON
miasmel.  3atyxanHue Jlanpay. JleHrMropoBckHE W HOHHO-
3BYKOBBIE BOJIHBI. IlyukoBas HEYCTOMYHMBOCTD:
UIPOJNHAMUYECKas] u KMHETUYECKasi CTaauu.
KBazununeiinasa teopust.

11. CronkHoBeHHMs B IuIa3Me. MHTerpan CTOJNKHOBEHUU
Jlannay. Jlnuna npobera 4acTuIl B IUTa3Me.

8 KBanToBas Teopust.
KBanToBas
XPOMOANHAMHUKA.

1. Teopust n3mepeHuii, TeOpUsl paCCesHUsL, TEOPUsI OTKPBITHIX
KBAHTOBBIX CUCTEM. Teopusi MHOTUX B3aUMOJEHCTBYIOIIUX
yactul. KBaHTOBas TeOpHsi PU3MUECKUX SIBJICHUH B AApaX,
aTOMax U MOJIEKyJIax.

1. OcHOBHBIE MONOXKEHUsI KBaHTOBOW Teopuu. IlpuHumn
HeonpeaeneHHocTd. [lpuHuun cynepnosuimu. Onepatopsl.
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JIUCKPETHBII M HENPEePBIBHBIA CHEKTPBL. | aMHJIBTOHHAH.
CraunoHapHble COCTOSIHUS. I'eitzendOeprosckoe
npencrasieHne. COOTHOIIEHUS HEONPEAEeIeHHOCTH.

2. Ypasuenue lpenunrepa. OCHOBHbIE CBOICTBA ypaBHEHUS
IIpenunrepa. OpnomepHoe  nBmkeHue. OIHOMEPHBIHA
ocuwuiATop.  IlnotHocte  noroka.  KBasuknaccuueckas
BosiHOBas QpyHKums. [Ipoxoknenue uepes bapeep.

3. MomeHnT konndectsa npwkeHns. CoOcTBeHHbIE QYHKIINH U
COOCTBEHHBIC 3HAYEHWs] MOMEHTAa KOJIWYECTBA [BUKCHUS.
UerHnocth. Cnokenue momeHTOB. Pasmokenmne KreOra-
I'opnana.

4. Jlswxenne B LeHTpasbHOM mone. Cdepuueckue BOJHBL
Pasznoxxenne mockoil BonHel PannanbHOe ypaBHEHUE
IIpenunrepa. ATom Bogopoaa.

5. Teopuss BOo3myLieHHH. Bo3MmylneHusi, He 3aBUCAIIME OT
BpeMeHU. [lepnonnueckue sosmyuenus. Kpasuknaccuueckas
TEOPUsl BO3MYLLEHUI.

6. CrnuH. Oneparop cnuHa. TOHKass CTPyKTypa aTOMHBIX
YPOBHEM.

7. ToxnecTBeHHOCTb YacTUll. CHUMMeETpUsl IPU NEPECTAHOBKE
YaCTHLI.

Bropuunoe xBaHTOBaHMe myisi 0OO030HOB U (pepMHOHOB.
O6meHHOe B3auMoOIeiiCTBIE.

8. Atom. CocTosiHue 3JIeKTPOHOB atoma. Y poBHU 3Hepruu. C
aMocoriacoaHHoe nmnojue. YpasHenue Tomaca-@epmu.
Tonkasgs CTpykTypa TOMHBIX YypoBHeH. Ilepunonuueckas
cucremMa MeHpeneesa.

9. JIBmkeHue B MarHUTHOM mnosie. YpasHeHue lllpenunrepa
ISl ABWOKEHUsS B MarHuTHoM nose. IInoTHocTh moToka B
MarHUTHOM TMOJIe€.

10. Cronkuosenwust dactul. Obmas teopusi. Dopmyna bopa.
PesonancHoe paccesHue. CTONKHOBEHHE TOXIECTBEHHBIX
yacTUll. YTpPYyroe paccesHue TMpU HAJIUYUU HEYIPYTux
npoueccos. Matpuua paccesuusi. @opmyna bpeiita-Burnepa.
11. KBanroBas xpoMmoguHamuka. PazpaboTka MeTonoB
OMMCaHUs aJPOHHOIO BELIECTBA U KBAPK-TJIFOOHHOMN MJ1a3MBl,
B TOM 4HCJI€ B IPUJIO’KEHUSX K MPOLIECCaM B CTOJKHOBEHUSX
aZipOHOB, fA7IEP, TSKEJIbIX HOHOB B KOMIAKTHBIX
acTpoduznueckux o0beKTax, B paHHeH BeeaeHHON U B
OPYTUX CUCTEMAX.

9 CraTuctuueckast
busnka

1. OcHOBHble  NPUHLUIBI  CTATUCTUKU.  DyHKUUS
pacrpefeneHus M MaTpuua IUIoTHOCTU. (CTaTHcTHYecKas
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He3aBUCUMOCTb. Teopema Jlmysmmnsa. Ponp sHeprun. 3axoH
BO3pacTaHUs SHTPOIUU. MUuKpOKaHOHHUYECKOE
pacnpenenenue. Pacnpenenenue [uGbca. Pacmpenenenue
I'u66ca ¢ mepeMeHHBIM YHCIIOM YaCTHII.

2. TepmoauHamudeckue BenUYuHbL Temmneparypa. Pabora u
KOJIMYECTBO TernJa. TepmonuHamuueckue
noteHuuanel. TepMmonuHamudeckue HepaseHcTBa. IIpuHIMn
Jle-llaTenve. Teopema Hepucra. Cuctembl ¢ nepeMeHHBIM
grcnoM dactul. CBoOonmHash SHEpPrusi B paclpeneieHun
I'n66ca. BeiBox TepMOTMHAMIYECKHUX COOTHOIIECHH.

3. Tepmomunamuka wuaeanbHbIX rasos. Pacnpenenenue
bonpiivana. CronkHoBeHue MoJekysn. HepaBHoBecHbINH
uea bHBIA Ta3. 3aKOH paBHOpacnpeneneHus. OTHOATOMHBII
WJCJIbHBIN ras3.

4. Pactipenenenue @epmu u boze. BoiposkieHHBIN Hi€aIbHbII
depmu-ra3. CoiicTBa BemecTsa Mpu OOJBIINUX MIOTHOCTSX.
Beipoxxnennsiii 6o3e-ra3. Konpencammst bose-DiinmureiiHa.
PaBHoBecHoe TemnoBoe wu3nydeHue. PDopmyna Ilnanka.
CBeTuMOoCTh a0COIFOTHO YE€PHOTO Tea.

5. HewnpeanbHple ra3el M KOHAEHCHUPOBAHHBIE CPEOBL.
DOHOHHBIE CIIEKTPHI U

TEpPMOIMHAMUYECKUE CBOWMCTBa rasa. TepMOAMHAMHYECKUE
CBOIICTBa HEUJIEAILHOTO KJIACCUYECKOTrO rasa.

6. PasHoBecme ¢da3. Dopmyna Knaneitpona-Kmaysuca.
Kputnueckas Touka.

7. Cuctembl ¢ pasnmuuHbiMu dactuiamu. [lpasuino ¢das.
Cnabele pactBopel. Cmech wunmeanbHbIX Ta30B. (Cmech
M30TONOB. XUMHUYECKHE PEaKLUUH. YCIOBUE XUMHUYECKOTO
paBHOBeCUsl. 3aKOH JEHCTBYIOIIUX MacC. Terjora peaxkiuu.
HonunzanmoHHOE paBHOBECHE.

8. CnabonenneanbHerii 0o3e-ra3. Mopens boromro6osa.
Crnektp Bo30y:kneHmnit. CBepxTeky4yecTb. KBaHTOBBIE BUXPH.
9. Teepmple Tena. Kpucramaumueckue  CTPYKTYpBL
ITosepxHocTe @epmu. 3oHHasA cTpyKTypa. KBasuuacTusl.

10. Konebanms pewmerkn. Teopus ympyroctu. 3ByK B
TBepabIX Tenax. [lpomecchl pacmama W CiausiHUS (POHOHOB.
Paccesane pononoB Ha npumecsx. KnaeTnueckoe ypaBHeHNE
st poHOHOB. TernIonpoBOgHOCTE.

11. Csepxnposonumocts. Kyneposckoe ciapuBanue. Teopust
bapnuna-Kynepa-Illpuddepa (BKII). Teopuss JlormoHOoB.
Teopus  I'mnzOypra-Jlannpay. Toxk, KaanOpOBOYHAS
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WHBAapUAHTHOCTb, KBAHTOBaHME MOTOKAa. CBEPXIPOBOAHUKHU
nepBoro u BToporo poaa. Dddext Ixozedcona.

12 @nykryauuu. Pacnpenenenue I['ubbca. Paykryanuu
OCHOBHBIX  TEepMOJMHAMHYECKMX  BenuduH. Dopmyna
Ilyaccona. Bpemenneie baykryauun. Cummerpun
KMHETUYECKUX k03¢ prnmeHToB. DIyKTaLMOHHO-
JUCCUNIaTUBHAs TeopeMa.

13. @azoBbie mepexoabl BTOporo poaa. Teopus Jlanpay.
Kpurnueckne wHAekcel. MacmrabHass WHBapUAHTHOCTb.
DyKTyauny B OKPECTHOCTHU KPUTUYECKON TOUKH.

10

Pemerounsie
MOJEIU TEOPUU
TMOJIA.
MonenupoBanue
bu3muecKux
MPOLIECCOB HA
peLIeTKe.

Petnerounbie Monenu Teopuu mosist. MoaenupoBaHue
(hU3MUECKHUX TPOIIECCOB Ha PEIIETKE.

11

Paspabotka Teopuu
ME30CKOITMYECCKHUX
CHCTEM.

Pa3paboTka Teopur ME30CKOMUYECKUX CHCTEM.

12

Teopus
HEPAaBHOBECHBIX
cucreM. Teopus
Xao0ca u
TypOYJIEHTHOCTH.

Teopusi HepaBHOBECHBIX cucTeM. Teopus xaoca u
TypOYJIEHTHOCTH.

13

KBanToBrie
BBIUHUCIIEHHUS U
KBaHTOBAasI
uHpOpMaTHKa.
KBanToBrle
KOMIBIOTEPHL

KBaHTOBEIE BEIMHCIEHNS U KBAHTOBAS I/IH(I)OpMaTI/IKa.
KBanToBrbie KOMIIBIOTECPBI.

14

Mertonb! riayOoKoro
oOydeHwus,
HCKYCCTBEHHOTO
WHTEJIEKTa U
MAaITHHHOTO
oOy4eHusl.

duznyueckue MOIEIHN

KOI'HUTHUBHBIX
IPOLIECCOB.

MeTtozs! riyboKoro oOy4eHusi, NICKyCCTBEHHOTO WHTEIJUIEKTa
U MalTMHHOTO 00yueHus1. Pu3nveckue MOAETH KOTHUTHBHBIX
IIPOLIECCOB.

*ConeprkaHue pa3eoB COCTABICHO B COOTBETCTBUH C TIACTIOPTOM HAy4HOM crienuanbHocTy 1.3.3.
Teopernueckas pusuka
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5. O0pa3oBarte/ibHbIC TEXHOJIOTHH

- MH(OPMALMOHHO-KOMMYHHKALIMOHHBIE TEXHOJIOTHH,

- HMCCIIEIOBATENIbCKHE METOMIBI B O0YUEHNH,

- MHTEPAKTHBHBIEC TEXHOJIOTUH,

- NPUMEHEHHUE HOBBIX METOAOB OOYUYEHUS, CBA3AHHBIX C MCIOJb30BAHUEM
BO3MO)KHOCTEH BHPTYalbHOW WH(OPMALUMOHHOW Cpelabl (MYJIbTUMEIUHHBIE
TEXHOJIOTHH ).

B cooTBeTcTBHM C yTBEP)KAEHHOW OCHOBHOM 00pa30BaTeNbHON MporpaMMoin
no HayuHoil crnenmanbHOCTH 1.3.3. Teopernueckas (pu3uka (HAMPaBICHHOCTH
(mpo¢unn) - Teopernueckas (puznka) nporpaMMa JUCHUIUIAHGI « TeopeTnyeckas
(¢u3nka» MNpeaycMarpuBacT MIMPOKOE HCMOJAb30BAHME B Y4E€OHOM MpOLECCEe
AKTUBHBIX W WHTEPAKTHBHBIX (OPM TPOBEACHMS 3aHATHH B COYETAHHH C
BHCAYIUTOPHOH  paboToii ¢  wenpt0o  (HOPMHpPOBAHMST W PA3BUTHS
npo(heCCHOHANTBHBIX HABBIKOB y 0Oywatrommxcs. O(P(PEKTUBHOCTh MPUMECHECHUS
WHTEPAKTUBHBIX (POpM O00yuYeHUs 00CCMEUMBACTCS PeaTM3alMe CIIeayOmuX
YCIIOBUIA:

- CO3/aHWE JUAIOTMYECKOTO MPOCTPAHCTBA B OpraHu3aluy  y4eOHOro
npouecca,

- UCMOJB30BAHUE MPHUHILIMIIOB COLMAIBHO-MICUXOJIOTHYECKOr0 OOYyUYECHHUS B
y4eOHOW U HAYYHOMU JAESATENbHOCTH,

- (opMupoBaHHME TICUXOJIOTHYECKOH TOTOBHOCTH MpPEMOAABareNeil K
WCIOJb30BAHUI0 MHTEPAKTUBHBIX (POPM OOyUYEHUS, HAMPABIECHHBIX HA PA3BUTHE
BHYTPCHHEH AaKTMBHOCTM AaClMpPaHTa M JOCTHIKCHUS Psala BaOKHEHIIMX
00pa3oBaTeNbHBIX LENEH: CTUMYJIMPOBAHAE MOTHBALIMKA M WHTEpPECA B 00nacTh
yrayOJE€HHOTO M3Y4YEHUsT TEOPETHYECKOW (pu3mku B 0OHIE0Opa3oBaTEIbHOM M
npo(heCCHOHATLHOM ~ [UIAHE,  MOBBIMICHWE  YPOBHS ~ AKTMBHOCTH W
CaMOCTOSITEIBHOCTH HAYYHO-HCCIIEA0BATENBCKOM PabOThl, Pa3BUTUE HABBIKOB
aHaJIn3a, KPUTUYHOCTH MBILIJIEHHS, HAYYHO KOMMYHUKALWH.
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6. OueHo4Hble cpeacrea Jist TEKYIIECI0 KOHTPOJIA YCHEBACMOCTH H

MPOMEKYTOYHOM aTTECTAUN

6.1. Ilacmopt (¢oHAAa OUEHOYHBLIX CpPEACTB MO JAUCHHIJINHE
«Teopernyeckas pusuka
HaumenosaHnue
Kontponupyemsle pa3nensl
Ne PesynbraTe! 00y4yeHust OLIEHOYHOTI'O
JUCLIUTITNHBI
CpeAcTBa
1 | Mexanuka 3HATD! (byHIaMeHTaNbHbIE | U3yYeHHEe OCHOBHON
MOHSITHS U 3aKOHBI MEXaHUKHU; U JIOTOJHUTENIbHON
YMETb! UCIOJb30BATh | JINTEPATYPBI,
¢dbyHnamMeHTanbHbIe (PU3NYECKUE | COCTABJICHUE
NpeACTaBIeHUs B cepe | KpaTKUX KOHCIIEKTOB
podheCCUOHATTBHON
IeATeIbHOCTH,
BJaJeTh. HaBbIKAMHU peLICHUs

KOHKPETHBIX (PU3NYECKHX 33124

2 Kmaccuueckas u xBanToBsast
TEOPUS TIOJIS

3HATh! (dbyHIaMeHTanbHbIe
TIOHSTHS! ¥ 3aKOHBI KJIACCHYECKON
1 KBAHTOBOW TEOPHUH MOJI,
YMETb: UCTIONBb30BATh
dbyHnameHTanbHbBIe (PU3NUECKUe
MPEICTABICHHUS B chepe
npodheCCHOHATTbHON
TesTeTbHOCTH,

BJIAJETh. HABBIKAMU PELICHUS
KOHKPETHBIX (PU3NYECKHX 3a/1a4

WU3y4E€HHE OCHOBHOMI
U JOIIOJIHUTEIBHONU
JIUTEPATYPBIL,
COCTaBJICHHUE
KPaTKUX KOHCIIEKTOB

3 | CsoiicTBa MaTepuu U
MPOCTPAHCTBA-BPEMEHHU BO
BcenenHoii.
PenstuBucrckas
actpodusuka.

3HaTb. CBOHCTBA MAaTepUH U
MIPOCTPAHCTBA-BPEMEHH BO
Bcenennoii; ¢yHmameHTanbHbIE

MIOHSITUS u 3aKOHBI
PETSITUBUCTCKOM acTPOPU3UKH;
yMEThb: UCTIOJIb30BATh
dbyHnameHTanbHbIe (PU3NUECKHe
NPEACTaBICHUS B chepe
npo¢heCCUOHATIBHON
IesATeIbHOCTH,;

BJIAJ€Th. HABBIKAMH pEIIEHHsI

KOHKPETHBIX (PU3NYECKHX 3312

WU3y4E€HUE OCHOBHOM
U JOIIOJIHUTEIBHON
JIUTEPATYPBI,
COCTaBJICHIE
KPaTKUX KOHCIIEKTOB

4 | CranmapTHas MOAEb
(byHIaMEHTAIbHBIX

3HaThb. CTAHIApPTHAsT  MOJeEIb
(byHIaAMEHTAIbHBIX

HU3y4€HUE OCHOBHOMU
U JOIIOJIHUTENBLHONU

© ®I'bOY BO «Yenl'V»




MHWHOBPHAYKH POCCHUIN
v} DenepanbHOE FOCYIAPCTBECHHOE OFOPKETHOE 00PAa30BaTEIbHOS YUPEIKICHUE BBHICIIIEI0 00pa3oBaHus
«Yensbunckuii rocy napcTeeHHbIH yHEBEpCHTET) (PIBOY BO «Yenl V»)

e

@u3nieckuii GakyabTer
Kadenpa oomeii u Teopernieckoii pusnkn

Pabouas mporpamma auctmmHbl (Moay ) 2.1.1.3 «Teopermdeckas (pu3nka»
Hayunras cnermamsaocts — 1.3.3. Teopermteckas (hu3nka
Hanpasnennocts (mpo¢um) — Teoperwteckast puznka

Bepcusa noxymenra - 1 Crp. 17 3 39 Iepssrii 3Kx3eMIITAP KOIMUANe
B3aUMOJIEUCTBUI B3aUMOZICUCTBUI 3JIEMEHTAPHBIX | JIUTEPATYPBI,
3JIEMEHTaPHBIX YaCTHIL] U €€ YaCTHULl U €€ PACLUIUPEHHUS, COCTaBJICHUE
pacimpeHus YMETB! UCIIONIB30BATh | KPATKUX KOHCIIEKTOB

dbyHnameHTanbHbBIe (PU3NUECKHe
MPEICTaBICHHUS B chepe
npoeCCUOHATTBHOM
NesITEeIbHOCTH,

BJIAJ€Tb. HABBIKAMHM PELIEHUs
KOHKPETHBIX (PU3NYECKHX 3312

5 | DnekTpoauHaMEKa 3HATh: (dyHAaMeHTaNbHbIE | U3yYeHHe OCHOBHOMN
CIUIOIIHBIX Cpef MIOHSITHS u 3aKOHBI | U AOTIOJHUTEIbHOM
HNIEKTPOIAMHAMUKN  CIUIOLIHBIX | JIUTEPATYPBI,
cper; COCTaBJICHUE
yMETb: HCIIOJIb30BATh | KPATKUX KOHCIIEKTOB
dbyHnameHTanbHbIe (PU3NUECKHe
MPEICTaBICHHUS B cepe
npo¢heCCUOHATIBHON
IeATeIbHOCTH,;

BJIAJE€Tb. HABBIKAMM PELIEHHUs
KOHKPETHBIX (PU3NYECKHX 33124

6 | Pusuka KOHAEHCUPOBAHHOIO | 3HATH! (dbyHIaMeHTaNbHbIE | H3yYeHHEe OCHOBHON
COCTOSIHUSI BEILLeCTBa MOHATUS W 3aKOHBI (PU3UKU | ¥ TOTIOJHUTEIBbHON

KOH/IEHCUPOBAHHOI'O COCTOSIHUSL | JINTEPATYPBI,
BEIIIECTBA; COCTaBJIEHUE
YMETh: HCIIOJIb30BaTh | KPATKHUX KOHCIIEKTOB
dbyHnameHTanbHbIe (PU3NUECKHe
MPEICTaBICHHUS B chepe
npodheCCUOHATTBHON
NesITeNIbHOCTH,

BJIAJ€Tb. HABBIKAMHM PELIEHUs
KOHKPETHBIX (PU3NYECKHX 33124

7 | MexaHuka CIJIOIIHBIX CPEA U | 3HATH! (dyHIaMeHTaNbHbIE | U3yYeHHEe OCHOBHON
¢bu3nveckas KUHETHKA MOHATUA U 3aKOHbl MEXAaHMKH | U JOMOJHUTENIbHOU

CIUIOIIHBIX CpeA M (PU3UYECKOH | JIUTepaTypsl,
KUHETUKH; COCTaBJIeHHE
YMETD: HCIIOJIb30BaTh | KPATKHUX KOHCIIEKTOB
dbyHnameHTanbHbBIe (PU3NUECKHe
MPEICTABICHHUS B chepe
npo¢heCCUOHATTbHON
NeSITeNIbHOCTH,

BJIAJ€Tb. HABBIKAMHM PELIEHUs
KOHKPETHBIX (PU3NYECKHX 3a/1a4
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8 | Kanrosas teopus. 3HATD! (dbyHIaMeHTaNbHbIE | H3yYeHHEe OCHOBHON
KBanTOBast XxpOMOAMHAMUKA. | MOHATHUA M 3aKOHbI KBAHTOBOH | M OMOJHUTENLHOM
Teopuu KBAaHTOBOI1 | IUTEPATYypPBI,
XPOMOJUHAMUKH, COCTaBJIeHHE
YMETh: UCIIOJIb30BaTh | KPATKUX KOHCIIEKTOB
dbyHnameHTanbHbIe (PU3NUECKHe
MPeICTaBICHHUS B cepe
npo¢heCCUOHATIBHON
NeSITeNIbHOCTH,
BJaJeTh. HAaBbIKAMHU peLIeHUs
KOHKPETHBIX (PU3NYECKHX 3312
9 | Cratucruyeckas ¢pusnka 3HaTh: (dbyHIaMeHTaNbHbIE | H3yYeHHEe OCHOBHON
MOHSITUS u 3aKOHBI | U AOMOJHUTENbHON
CTaTUCTUUYECKON (PU3UKHY; JIUTEpaTypBhl,
YMETh: HCIIOJIb30BaTh | COCTaBIEHHE
dbyHnaMeHTanbHbIe (PU3UYECKHE | KPATKUX KOHCIIEKTOB
MPeICTaBICHHUS B cepe
npodheCCHOHATTbHON
JesITeNIbHOCTH,
BJaJleTh. HaBbIKAMHU peLICHUs
KOHKPETHBIX (DU3MYECKHX 33124
10 | PemerouHble MOAEIN TEOPUU | 3HATH.  PEIIETOYHBIE MOAENH | U3YYEHUE OCHOBHOMU
nosisi. MogenuposaHue TEOpUHU TOJIA,; U IONOJIHUTENbHON
(bu3nIecKUX MpOLECcCOB HA YMETh: UCIIOJIb30BaTh | JINTEPATYpHI,
pelIeTKe. ¢dbyHnaMeHTanbHbIe (PU3NYECKUE | COCTABICHUE
MpeaCTaBICHUs B cepe | KpaTKUX KOHCIIEKTOB
npodheCCHOHATTbHON
NeSITeNIbHOCTH,
BJaJleTh. HaBbIKAMHU peLICHUs
KOHKPETHBIX (PU3MYECKUX 3ajad;
HaBbIKaMU MOJIETTUPOBAHUS
(¢u3MUeCKUX  MPOLECCOB  Ha
peleTKe
11 | Pa3paborka Teopuu 3HATD! (dyHIaMEeHTaIbHbIE | H3y4YE€HUE OCHOBHOM
ME30CKOTMYECKUX CUCTEM. MOHSITUS ME30CKOMUUYECKUX | U TOMOJHUTENbHOM
CUCTEM; JUTEpaTypBhl,
YMETh: HCIIOJIb30BaTh | COCTaBJIEHUE
¢dyHnaMeHTanbHbIe (PU3UYECKHE | KPATKUX KOHCIIEKTOB
MIPEICTABICHHUS B chepe
npoheCCUOHATTBHON
JesITeIbHOCTH;
BJIAJ€Th. HAaBbIKAMHU peLIEHUs
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KOHKPETHBIX (DU3MYECKHX 33124

12 | Teopust HepaBHOBECHBIX
cucrem. Teopus xaoca u
TypOyJIEHTHOCTH.

3HATD! (byHIaMeHTaTbHBIE
IIOHATHUA n 3aKOHBI TECOpUU
HEPABHOBECHBIX CHCTEM, TEOPHUU
Xa0ca U TypOyJIeHTHOCTH,

yMETb: UCIIOJIb30BATh
dbyHnameHTanbHbBIe (PU3NUECKUe
NPEACTaBICHUS B chepe
npodheCCHOHATTbHON
IeSTeNIbHOCTH,

BJIQJIETh. HABBIKAMH pEIICHUSI

KOHKPETHBIX (PU3NYECKHX 3312

WU3y4€HUE OCHOBHOMI
U JOIOJIHUTEIBHON
JIUTEPATYPBI,
COCTaBJICHHE
KPaTKUX KOHCIIEKTOB

13 | KBaHTOBBIE BHIUUCIIEHUS U
KBaHTOBasl HHPOPMATHKA.
KBaHTOBBIE KOMITBIOTEPHI.

WU3y4E€HUE OCHOBHOM
U JOIIOJIHUTEIBHONU
JIUTEPATYPBI,
COCTaBJICHHUE
KPaTKUX KOHCIIEKTOB

14 | Metons! rirybokoro

UHTEJUIEKTA ¥ MAITUHHOTO
oOyuenust. Gusuveckue
MOJIENTA KOTHUTUBHBIX
MPOLIECCOB.

O6yLIeHI/I$I, HCKYCCTBECHHOT'O

3HATh! 0 KBaHTOBBIX
BBIYMCJICHUSIX U KBAHTOBOI
uHpOpMATHKH; O KBAHTOBBIX
KOMITBIOTOpAx;

YMETh: UCTIONBb30BaTh
dbyHnameHTanbHbBIe (PU3NUECKHe
NPEACTaBICHUS B chepe
npoheCCUOHATTBHON
TesTebHOCTH;

BJIAJIETh. HABBIKAMH pEIICHUSI
KOHKPETHBIX (PU3NYECKHUX 3124
3HaTh.  MeTOABl  IyOOKOro
o0yueHus, HCKYCCTBEHHOT'O
UHTEJIKTA U MAIIHHHOTO
o0y4eHus, 0  (usnyeckux
MOZEISX KOTHUTHBHBIX
IPOLIECCOB;

yMETb: UCTIONBb30BATh
dbyHnameHTanbHbBIe (PU3NUECKUe
NPEACTaBICHUS B chepe
npodheCCHOHATTbHON
TesTeTbHOCTH;

BJIQJIETh. HABBIKAMH pEIICHUSI

KOHKPETHBIX (PU3NYECKHX 3312

WU3y4E€HUE OCHOBHOMI
U JOIIOJIHUTEIBLHONU
JIUTEPATYPBI,
COCTaBJICHIE
KPaTKUX KOHCIIEKTOB
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6.2. OueHo4YHbIC CPeaCTBA

Tekyuyuit KOHmpob

B kauecTBE OCHOBHOTO OLIEHOYHOTO CPEICTBA TEKYLIETO KOHTPOJIS MCHOJIb3YIOTCS
WHJMBUyalTbHAs POBEPKA 3aIlaHuid MO CaMOCTOSTEIBLHOM paboTe, MUCKYCCUU Ha
MPAKTUYECKUX 3aHATUSX MO pazieiaM JUCUHUIUIMHBL 3afaHus Ui TEKYUIEro
KOHTPOJIE TI0 CaMOCTOATENLHOM padoTe acCMUpPAHTOB — W3YYEHWUE OCHOBHOW W
JOTIOTHUTENIBHOM JTUTEPATY P, COCTABJICHAE KPATKUX KOHCIEKTOB.

Ilpomesccymounaa ammecmayun

Bonpocbl Kk 3k3ameHy (QOpPMHPYIOTCS B COOTBETCTBMM C  MPOrPaMMOI
KAaHIMJATCKOrO DJK3aMEHAa M TMAacmoproM HAy4dyHOM crnenmanbHOCTM 1.3.3.
Teopetnueckas pusuka.

Pedepar (Ha 3x3aMeHE TPOBOAUTCS COOECETOBAHUE U BBICTABIISIETCS OLICHKA)
[Tumercs B COOTBETCTBUU ¢ OONMMHU TPEOOBaHUSAMU K pedepaTUBHBIM padboTam,
OPEICTaBIsIET cOOOW 0030p MHEHWH, TOYEK 3PEHUS, HAYYHBIX MOJIOKCHUH IO
TEMATUKE AUCCEPTALUH.

Bonpocel k kanouoamckomy IK3amMeHy
1. YpaBuenust newxenus. OO0OLIEHHbIE KOOPAWHATHI, NPUHIMI HAUMEHBLIETO JeHCTBUS,
¢bynkuums Jlarpanxa.
2. Cummerpuu. Teopema Herep. 3akoHbl cOXpaHeHUs HEPTHH, UMITYJIbCA, MOMEHTA UMILyJIbCa.
3. UHTerpupoBanue ypaBHeHuil aBwkeHus. OnHOMEpHOE [BUKEHUE, IPHUBENEHHAs Macca,
IBUKEHUE B LICHTPAJIBHOM IOJIE.
4. Pacnan wactui, yrnpyrue ctoikHoseHusi. Ceuenne paccessHus yactu, popmyna Pesepdopaa.
5. Manere xkonebanust. CBOOOIHBIE U BBIHYKIEHHBIE OTHOMEPHBIE KOJeOaH!s, TapaMeTpHIeCKui
PE30OHAHC.
6. Konebanus cucreM co MHOTMMH CTETIEHSIMU CBOOOIBL, IOJISIpHBIE KoopanHaThl. Konebanus npu
HAJIM4HUH TPEHUS.
7. JIBM>KeHHE TBEPABIX TeN. YTIJOBas CKOPOCTb, MOMEHT WHEPLUUHM U MOMEHT KOJHUYECTBA
IBUKEHUsSI TBEPAbIX TeJ. DINepoBbl YIUIbI U ypaBHEHUE Jiiepa.
8. Kanonnueckue ypaBHeHus1, ypaBHeHue [ amunbToHa, ckoOku [lyaccoHa.
9. lletictBue kak (yHKIUS KoopauHar, Teopema Jlmysuiuis, ypaBHeHue. [ ammibroHa-Axo0w,
pasaeneHue NepeMeHHbBIX.
10. ITpunuun otHocutenpHOCTU. CKOPOCTH pachpocTpaHeHus B3aumojeilcTsuil. HMHrepsai.
Cobcteennoe Bpemsi. [Ipeobpasosanue Jlopenua. [IpeoOpasosanue ckopoctu. UerbipexmepHbie
BEKTOPBI. UeTeIpexmMepHast CKOPOCTb.
11. Penstusucrckas mexanuka. [IpuHIIMn HanMeHbIIEeTO ASHCTBUA. JHEPTHS U UMITYJIbC. Pacman
4aCTUL. YTPYTHe CTOJIKHOBEHHs YaCTHULL.
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12. 3apsa B 37I€KTPOMarHUTHOM MoJie. YeTblpexMepHbIi MOTeHIMa OIS, Y paBHEHUs! IBUKEHUS
3apsiaa B moJie, KauOpoBOYHas (TpagueHTHAs]) HHBAPHAHTHOCTb.

13. Tensop anekrpomarauTHoro mosist. I[Ipeobpaszosanue Jlopenna mis mosst. IHBapuaHTBI TOJIS.
14. [lefictBue [1asl  3J€KTPOMATHUTHOIO MOJSA. YPAaBHEHUs DOJEKTPOMArHUTHOIO — MOJISL
YeTplpexmMepHbIN BEKTOP TOKA.

15. YpaBHeHue HenpepblBHOCTH. IINOTHOCTE M MOTOK 3Heprun. TEH30p >HEPrUU-HUMITYJIbCA.
Ten30op sHeprun-uMIyJbCa 3J1€KTPOMATHUTHOTO MOJIS.

16. IlocTosiHHOE 3JeKTpoMarHuTHoe moje. 3akoH KynoHa. DnekTpocraTuueckass SHEpPrus
3apsAI0B.

17. JunionbHBI MOMEHT. MyJbTUIIONbHBIE MOMEHTHL. CuctemMa 3apsijoB BO BHEIIHEM IIOJIE.
ITocrossHHOE MarHuTHOE noJie. MaruutHelii MoMeHT. Teopema Jlapmopa.

18. DnexTpoMarHuTHble BONHbL. BonHoBoe ypasHeHnue. Ilnockue BonHbl. MoOHOXpoMaTH4eckas
JIOCKAasi BOJIHA.

19. CnektpanbHoe pasnokeHue. IlonsipuzaliioHHBIE XapaKTEPUCTUKU H3JIydeHus. Pas3noxeHue
3JIEKTPOCTATUYECKOrO MOJIS.

20. Ilone pmBuKymMXcs 3apsAAoB. 3amasabiBaroliue noreHuuansl. lloteHuumaner JlueHnapa-
Buxepra.

21. U3nyyenue 3neKTPOMArHUTHBIX BOJH. llone cucrtemel 3apsiAoB Ha OANeKUX PACCTOSHUSX.
MynesranonsHoe n3nydenue. Msnydenne OpicTpoaBrKyInerocs 3apsiaa. PaccesiHue cBoOOIHBIMU
3apsiiaMu.

22. JIBukeHME  4YaCTULBI B [PABUTALMOHHOM  TIOJE. Metpuka.  Koapuantnoe
mddepenmpoBanue.

23. Cumsomnet Kpucroddens. [eiicTBre nist 4aCTULBI B TPABUTALIMOHHOM TOJIE.

24. YpaBHeHUs] TPaBUTALMOHHOrO mNouyisl. TeH30p KpuBU3HBL JlelicTBUE Ayl TPAaBUTALIMOHHOIO
nosisi. TeH30p SHEPruu-UMITyJIbCca. Y pABHEHHS] DWHIITEHHA.

25. HepenaTuBuctckuili mnpenen ypaBHeHud OifHmTefiHa. 3akoH HbtoToHa. lleHTpanbHo-
CUMMETPUYHOE IPaBUTALMOHHOE MOJIE.

26. Merpuka lIsapummnnpaa. I paBUTalinoHHBIN KOJLIATIIC.

27. Teopusi pyHOAMEHTANbHBIX B3aMMOAEHCTBHHA. M3yueHue siBIEHUI Ha MajbIX Macmradbax u
npu OOJNBIINX SHEPTHUSX.

28. O6pennHeHHBIE MOIENH (PyHIaMEHTAIBHBIX B3auMoaeHcTBUi. PaspaboTka MaTeMaTndeckux
METOIOB TEOPUH MOJIS.

29. CyneprpaButanysi U TeOpUsl CYNEPCTPYH, MOJEIM C JAOMOJHUTENbHBIMH HU3MEPEHUSMH,
AdS/CFT cootsercTBUE, roiorpapuieckiue MOAEIH.

30. Knaccuueckas u KBaHTOBasi KOCMOJIOTHs U rpaBuTalusi. CBONMCTBA BaKyyMa, TEMHasl SHEPTHsI.
31. O0mas Teopusi OTHOCHTEIBHOCTH M ee pacmupenus. Habmopaembie sddexrsr OTO B
HBIOTOHOBOM U TOCTHBIOTOHOBOM NPUONMKEHWH (TPaBUTALMOHHOE KPAacHOE CMELICHHUE,
OTKJIOHEHHE JIyda CBETA, 3a[ePKKa CUTHAJIA, TPELECCUsl THPOCKOIA, MPEHeccusi OpOUT IUIaHEeT).
I'paBuUTaLIOHHBIE TUH3BL

32. PenstuBucTckass kocMmosorusi. OTKphITas, 3aKpbiTas M IUIOCKas MOAend. 3akoH XabOuna.
Pacmmpenne BceneHHON Ha pagualUOHHO-JOMHHUPOBAHHOW, TMBUIEBUJHOW M BaKyyM-
JOMUHUPOBAHHON CTAUSAX.
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33. ®usuueckue mporecchl B paHHell Bcenennoii. 3akanka HelTpuno. IlepBuuHbIi
HYKJICOCHHTE3. PekoMOUHAIMS, PETUKTOBbIE (POTOHBI.

34. PensituBucTCKas acTpodusuka.

35. CrangapTHas Mopenb (YHIAMEHTANbHBIX B3aUMOJEHCTBUN 3JEMEHTAPHBIX YacTHULl U €€
pacUIMpeHws, B TOM 4ucie 00yCIOBIeHHbIE TPOOJIEMO TEMHOW MaTepuy, (PU3NKOH HEUTPHHO U
apyrumu (PEHOMEHOJIOTHIECKUMH MPOOTIEMaMH.

36. DnexTpocTaTHKa AMAJIEKTPUKOB W TIPOBOAHUKOB. JlMdnexTpuueckas NIPOHULAEMOCTb U
MPOBOAUMOCTL. TepMoaHAMUKA TU3JIEKTPUKOB.

37. MarnutHsble cBolicTBa. [locTossHHOE MarHuTHOE nosie. MarHUTHOE MoJie NOCTOSHHBIX TOKOB.
TepmoanaamMudeckue cooTHomenus. [lua-, mapa-, peppo- u anTudeppoOMarHeTUKH.

38. CeepxnpoBoaHuku. MarauTtHele cBoiicTBa. CBepxnpoBoasauuil Tok. Kputuueckoe none.

39. YpaBHEHHs 3JI€KTPOMAarHUTHBIX BOJIH. Y PaBHEHMsI [10JIs1 B OTCYTCTBUE Aucnepcun. lucnepcus
OUBJIEKTPUUECKON MPOHULIAEMOCTH.

40. Cootnowenust Kpamepca-Kponura. Ilnockas MoHOXpomaTuueckast BojHa. PacripocTpaneHnue
3JIEKTPOMAarHUTHbIX BOJH. OTpaxkeHue u npenomenue. [IpuHLIMNI B3aUMHOCTH.

41. DnekTpOMarHWTHBIE BOJIHBI B aHU30TPONHBIX cpemax. Oddexter Keppa u Dapanes.
IIpocTpancreenHas aucnepcus. EctecTBeHHas onTudeckas aKTUBHOCTb.

42. MaruautHas rugpoguHamuka. MI'J] Bonasl. [Ipobnema muHamo.

43. Henuneiinas ontuka. Henmnneiinas npornnaemocts. CamodoxkycupoBka. I'enepauust BTopoit
TFAPMOHUKH.

44. UoHu3aiioHHble  ToTepu  ObICcTphIX  uactun.  M3nyuenme Yepenkosa. PaccesiHue
3JIEKTPOMAarHUTHBIX BOJIH B cpenax. Payneesckoe paccesHue.

45. Teopusi KOHIEHCHUPOBAHHOI'O COCTOsIHUA. M3ydeHue pasinyHbBIX COCTOSHUN BellecTBa U
¢dusnaeckux siBneHU B HUX. Teopus Gpa3oBbIX MEPExonoB.

46. UneanbHas KUIKOCTb. Y paBHEHHE HENpPEpbIBHOCTU. Y paBHeHue Jiijepa. Ilotok sneprum.
ITorokx umnybca.

47. CoxpaHeHue LHUPKYJSALUU CKOpOoCcTH. lloTeHumanpbHOEe OOTEeKaHWE TeN. MPUCOSTUHEHHAS
Macca, cuja conpotusiienus, 3¢ ekt Marnyca.

48. Bsizkasg KUAKOCTb. YPaBHEHMsI [BM)KEHMsI BSI3KOM KUAKOCTH. Jluccumanus sHeprum B
HECKUMAEMOH >KUIKOCTH.

49. Tlepexon k TypOyneHTHOCTH. HeyCTOWYMBOCTU JITAMHHAPHBIX TEUSHUH.

50. Teopust Jlanmay-Xomda. Tumer artpakropo. Crpannbiii atTpaktop. Ilepexom k
TypOyJIEHTHOCTH MyTEM YABOCHUS MEPHOIOB.

51. PaszBuras TypOynenTHOCTh. CieKTp TypOyJIEHTHOCTH B BA3KOM HHTepBasie. Koamoroposckuit
CIEKTP.

52. 3Byk. 3ByKOBbI€ BOJIHBL | eoMeTpuyeckas akyCcTHKa.

53. OnHOMepHOe ABMXKEHUE cxkuMaeMoro rasza. Xapakrepuctuku. MuBapuantel Pumana. Ipocras
BosHa PumaHa.

54. ObpazoBanue yaapHbIX BOJH. YnapHas anuabara. CrnaOble paspbiBbl. Teopus CHIBHOTO
B3PBIBA.

55. Ynapusie BosHBI ¢1a00i HHTEHCUBHOCTH. Y paBHeHHE broprepca.
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56. 3BykoBble BOJHBI CcO cnaboit aucnepcued. Ypasuenue KJIB. ComuroHbl u  uX
B3aUMOJIENCTBHE. beCCTONKHOBUTEBHBIE YAAPHBIE BOJIHBIL.

57. I'unponuHaMuKa CBEPXTEKy4eH KUAKOCTH. J{ByX>)KHIKOCTHOE ONUCAHUE.

58. Kunernueckas teopus razos. Kunerndeckoe ypasHeHue bonbnmana.

59. H-teopema. TenmnonmpoBOAHOCT U BS3KOCTh ra3oB. CHUMMETpUM  KHHETHYECKUX
k03¢ punmentos. Juddysnonnoe npudbmmkenne. Ypasuenue Pokkepa-Ilnanka.

60. beccronkHOBUTENBbHAS TIa3Ma. Y paBHeHUs Biacosa.

61. JlmsnexTpuuecasi MPOHULIAEMOCTb OECCTOJNIKHOBHUTEIBHONW Ia3Mbl. 3aryxanue Jlanmay.
JIeHrMIOpOBCKHE ¥ HOHHO-3BYKOBBIE BOJIHBI.

62. IlyukoBass HEyCTOMYUBOCTb. THAPOAUHAMUYECKAss U KUHeTUYecKas ctanun. Keasununennas
TeOpHsl.

63. CronkHoBeHuss B Tuiazme. MHTerpan cronkHoBenuid Jlamnmay. [[nwHa mnpobera wacTuil B
nmasMe.

64. Teopust U3MEPEHUN, TEOPUS PACCESTHUSA, TEOPHUsI OTKPBITBIX KBAHTOBBIX CUCTEM.

65. Teopust MHOTHUX B3aUMOJEHCTBYIOIINUX YaCTULL.

66. KBantoBas Teopust pU3NUECKUX SBICHUN B SAPAX, ATOMAX M MOJIEKYJIax.

67. OcHOBHbIE TOJIO’KEHUS KBAaHTOBON MexaHukH. IlpuHiuun HeompeneiaeHHocTu. IlpunHuumn
CYNepIO3ULIUH.

68. Oneparopbl. [IuckpeTHbIi MU HempepbiBHBIM crekTpbl. ['amunbroHuan. CranuoHapHbIE
coctrosiHus. [eitsenOeproeckoe npencrasneHre. COOTHOIEHHUS HEOIPEAETIEHHOCTH.

69. Ypasuenne Illpenunrepa. OcHoBHble cBoiicTBa ypaHeHusi lllpenunrepa. OmgHOMEpHOE
neuxkenue. OpHomepHbill ocuuaTop. IlnotHocts motoka. KBasukiaccuueckash BOJIHOBas
¢ynkuus. [Ipoxoxknenue uepes bapoep.

70. MomeHT konmuecTBa aBrkeHus1. CoOcTBeHHbIE PYHKINU U COOCTBEHHBIE 3HAUEHUS] MOMEHTA
komuecTBa nBrkeHus. YetHocTh. CnoxkeHne MomMeHTOB. Pasznoskenue Knebma-Iopnana.

71. Ismxxenne B ueHTpanbHOM moje. Cdepudeckue BONHBL Pa3nokeHHe IIIOCKOW BOJIHBL
PannanbHoe ypasHenue [llpeaunrepa. ATom Bogopona.

72. Teopust BO3MyLIeHUN. Bo3MmylueHus, He 3aBucsmue OT BpemeHu. llepuonnueckue
BO3MyLIeHHUs. KBasuknaccuueckasi TeOpust BOSMYILLEHH.

73. CnuH. OnepaTtop cnivHa. TOHKas CTPYKTypa aTOMHBIX YPOBHEH.

74. ToxxnecTBeHHOCTD yacTull. CUMMETpUs IIPU NEPECTAHOBKE YaCTHULL.

75. BropuuHoe kBaHTOBaHUE 111 0030HOB U pepmuoHoB. OOMEHHOE B3aUMOIEHCTBHE.

76. Atom. CocTosiHUE 3JIEKTPOHOB aToMa. Y poBHU sHeprun. C aMOCOTIaCOBAaHHOE TOJIE.

77. Ypasuenune Tomaca-@epmu. ToHkas cTpykTypa TOMHBIX ypoBHeEH. Ilepuoanyeckas cucrema
Menneneesa.

78. Isu>xeHHe B MarHuTHOM nosie. Y pasHenue Illpenunrepa aist ABUKEHUSI B MATHUTHOM TIOJIE.
I110THOCTE MOTOKA B MATHUTHOM MOJIE.

79. CronkaoBenust vactun. OOmas Teopusi. Dopmysna bopa. PesonHancHoe paccesiHue.
CTONKHOBEHNE TOXXKIECTBEHHBIX YacCTULl. YTPyroe paccessHue MpU HaJUuYUMU HEyNpyrux
npoueccoB. Marpuna paccesnusi. @opmyna bpeitta-Burnepa.

80. KsanroBas xpomonuHamuka. Pa3paboTka METomOB ONMUCaHus aAPOHHOTO BEIIECTBA U KBAPK-
TJIFOOHHOM MJIa3Mbl, B TOM YUCJIE€ B IPUJIOKEHUSAX K IPOLECCAaM B CTOJIKHOBEHUSIX aAPOHOB, sAep,
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TSDKEJIBIX MOHOB B KOMIAKTHBIX acTpopu3ndeckux oObeKTax, B paHHel BceneHHol u B Apyrux
CUCTEMAX.

81. OcHOBHbIE MNPUHLUIBI CTAaTUCTUKU. DYHKIUS paclpefesNeHus W MaTpulia IUIOTHOCTH.
Cratuctuueckas HezaBUCUMOCTb. Teopema JInysusuisa. Ponb sHeprun.

82. 3akoH BO3pacTaHusi SHTponud. MMUKpPOKAaHOHHUYECKOE pacmpenencuue. PacnpeneneHue
I'n66ca. Pacnipenenenune ['nb6ca ¢ mepeMEeHHBIM YHCIOM YACTHII.

83. TepmonuHamuueckre BenuuuHbBL — Temmeparypa. Pabora ©  KOJIM4YECTBO — Terwia.
TepmoanHaMuyeckue NOTEHUHAIBL. TepMOAMHAMUYECKHUE HEPABEHCTBA.

84. Ilpunuun Jle-Illatenve. Teopema Hepncra. CucremMbl ¢ TepeMEHHBIM YHCIOM
gactun. CBobGomnHast sHeprusi B pacmpeneneHun [ ubOca. BbvlBom TepMOAMHAMHYECKUX
COOTHOULICHUH.

85. Tepmoaunamuka uaeanbHbIx ra3oB. Pacnpenenenue bonpivana. CTONTKHOBEHHE MOJIEKY .
86. HepaBHOBeCHBINH MaeanbHbIN ra3. 3akoH paBHOpacnpeaeneHus. ONHOATOMHBIN HUeanbHbIN
ras.

87. Pacnipenenenne @epmu u bose. BoiposknenHslil naeanpHbiil pepmu-ra3. ColicTa BemecTsa
npu OONBIINX TIOTHOCTSIX. BBIpOKAEHHBIH O03e-Tas3.

88. Konnencauust boze-OitnmreitHa. PaBHOBecHOe TeruioBoe m3iyueHue. ®opmyna [lnanka.
CBeTMOCTb a0COIOTHO YEPHOTO TeNa.

89. HenneanpHple rassl W KOHJAEHCUPOBaHHbIE  cpenbpl.  (DOHOHHBIE  CHEKTPbl W
TepMOAMHAMUYECKHE CBOMCTBA Tras3a. TepMOAMHAMUYECKHE CBONCTBA  HEUAEAIBHOIO
KJIACCUYECKOTrO rasa.

90. PaBHoBecue (a3. @opmyna Knanetipona-Knaysuca. Kputndeckas Touka.

91. Cucremsl ¢ paznnuHbIMU yactuuamu. Ilpasuno ¢a3. Crabeie pactBopsl. CMech HIEaNTbHBIX
razoB. Cmech M30TONMOB. XMMHUYECKHE pEaKLUH. YCIOBHE XMMUYECKOTO PaBHOBECHS. 3aKOH
nercTByromux Macc. Tennora peakunu. MOHM3aMOHHOE paBHOBECHE.

92. Cnaboneuneanpubiii  0o03e-ra3.  Mopens  boromoOosa.  Cnektp — BO30yKIEHUI.
CeepxrtekyuecTb. KBaHTOBbIE BUXPU.

93. Teepable Tena. Kpucramnudyeckue ctpykTypbl. IloBepxHocTh DepMu. 30HHasi CTPYKTypa.
KBaznuactupl.

94. Konebanus pemerku. Teopusi ynpyroctu. 3ByK B TBepAbIx Tenax. IIpomeccel pacmaga u
cnusinust oHOHOB. PaccessiHue poHOHOB Ha nmpumecsx. Kunernueckoe ypaBHeHue st GOHOHOB.
TennonpoBoAHOCTS.

95. CBepXmpoBOANUMOCTb. Kyneposckoe CIIApUBaHUE. Teopus bapauna-Kynepa-
Ipuddepa(BKII). Teopus Jlonmonos. Teopuss I'muzOypra-Jlanmay. Tok, kaaunOpoBouHas
WHBAPUAHTHOCTh, KBAHTOBaHHE MOTOKA. CBEPXIPOBOAHHUKH MEPBOrO M BTOPOro pona. Jpdexr
JIxo3edcoHa.

96. 12 ®aykryauuun. Pacnpenenenue ['mb6ca. PnykTyalii OCHOBHBIX TEPMOJMHAMHUYECKHX
BEJIMUUH.

97. ®opwmyna Ilyaccona. Bpemennnie Quykryarnn. CHMMETpUN KHHETUYECKUX KO3 PHUIMEHTOB.
@DIyKTallMOHHO-AUCCUNIATUBHAsL TEOpeMa.

98. ®asosele nepexonsl BTOporo poaa. Teopus Jlannay. Kpurtuueckne nHaEKCL

99. MacmtabHast ”HBApUAHTHOCTb. DIyKTyalnu B OKPECTHOCTH KPUTHYECKOH TOUKH.

© ®I'bOY BO «Yenl'V»



MHWHOBPHAYKH POCCHUIN
@v} DeaepanbHOE TOCYJAPCTBEHHOE OFOHKETHOE 00PA30BaTEIbHOC YUPE/KACHHIE BBICIIETO 00PA30BaHI
«Yensbunckuii rocy napcTeeHHbIH yHEBEpCHTET) (PIBOY BO «Yenl V»)
@u3nieckuii GakyabTer
Kadeapa o0meii n Teopernieckoii pmzukn
Pabouas mporpamma auctmmHbl (Moay ) 2.1.1.3 «Teopermdeckas (pu3nka»
Hayunras cnermamsaocts — 1.3.3. Teopermteckas (hu3nka
Hanpasaeurocts (mpodmne) — Teoperndaeckas Gpu3nka

Bepcusa noxymenra - 1 Crp. 25 3 39 Iepssrii 3Kx3eMIITAP KOITHUA Ne

100. Pemerounsie Momenu Teopun moyst. MoneaupoBaHue PU3NIecKrX MPOLECCOB HA PeIleTKe.
101. Pa3zpaboTka TeOpHH ME30CKOITUYECKUX CUCTEM.

102. Teopust HEpaBHOBECHBIX cuCTeM. Teopust Xaoca U TypOyJI€HTHOCTH.

103. KBaHTOBBIE BBIUMCIICHUS U KBAHTOBAsI HHpopMaTHKa. KBaHTOBBIE KOMITBIOTEPHI.

104. Metonbl TyOOKOro OOy4eHHUs, UCKYCCTBEHHOIO HWHTEJUIEKTA W MAIIMHHOTO OOYYeHHS.
Dusnueckre MOJAEIN KOTHUTUBHBIX MTPOLIECCOB.

OueHOYHBIE CpEeAcTBA JUIS HWHBAIWAOB W JIMIL C OrPAHUYCHHBIMH
BO3MOKHOCTSIMM ~ 3/I0POBbSl  BBIOMPAIOTCS € Y4YETOM MX HMHAUBUAYAJTbHBIX
NCUXO(U3NUECKAX OCOOEHHOCTEH.

[Ipy  HEOOXOAMMOCTM  MHBAIMAAM M JMIAM C  OTPAHUYCHHBIMU
BO3MOXKHOCTSIMM ~ 3/IOPOBbSl  MPENOCTABIISICTCS  JOMOJMHUTEIBHOEC BpeMs  JUIs
NOJrOTOBKM OTBETA HA K3aMEHE/3aUETe.

[Tpu nmpoBeneHNM NMPOLETyPhl OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS HHBAIA0B
U JIAl C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMM 3[0POBbSl MPEAYCMATPHBACTCS
UCIOJb30BAHUE TEXHUYECKUX CPEACTB, HEOOXOAMMBIX MM B CBSI3H C MX
WHAMBHAYAIbHBIMU OCOOEHHOCTSMU. OTH CPEICTBA MOTYT OBITh MPEN0OCTABICHBI
Yenl'V unu MOTyT HCIOJIB30BAThCS COOCTBEHHBIE TEXHUUECKHUE CPENICTBA.

[Ipouenypa OLECHMBAaHUSA PE3YJIbTATOB OOYYEHUS WHBAIMIOB M JIUL C
OTPAHUYEHHBIMA BO3MOXKHOCTSIMU 3I0POBbs MO AWCLHHIUIMHE MPEAYyCMaTPUBAET
npeaocTaByieHue MHGopManun B (opmax, aJanTUPOBAHHBIX K OIPaHUYEHUSIM MX
3I0POBbs U BOCTIPUATHS WH(OPMALIHH:

JUT uLL ¢ HapyLICHUSIMH 3PEHUS:

— B eYaTHOW (popMe yBETMUEHHBIM LIPUPTOM,

— B (pOpME NEKTPOHHOTO TOKYMEHTA,

— B popme ayauodaiina,

— B meyaTHoi (popme Ha s3bike bpaitns.

JUT WL ¢ HAPYLICHHUSIMH CTyXa:

— B Ie4atHoi opme,

— B ()OpME IIEKTPOHHOTO JOKYMEHTA.

JUTs uLL ¢ HapyIIECHUSIMA OMIOPHO-ABUTATEIBHOIO anmnapara:

— B IeYaTHo popme,

— B (pOpME NEKTPOHHOTO TOKYMEHTA,

— B popme ayauodaiina.
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6.3. Kpurepuu oueHuBaHusi pe3yJabTaTOB 00y4eHHs

OueHuBaHUe pe3ysIbTaTOB O0YUEHUS MPOBOAUTCS N0 MATUOAIIBHON LIKAJIE:
«Otan4yHo» (5 0a/10B). TPAMOTHOE W TIPABUIIBHOE HKCIIOIB30BAHME B OTBETAX
HAYYHOH TEPMUHONOTHH, 0€30MMO0YHOE BIIAICHUE KATETOPHATIBHBIM alaparoM;
YMEHHE OOO3HAUUTh OCHOBHBIC MPOOJAEMBI C(POPMYIMPOBAHHBIX B OWIIETaX
BOMPOCOB, YMEHHE CBs3aTh OTBET HA BONPOC C TEMOH JUCCEPTALMOHHOTO
UCCIICIOBAHHUS;, TOTUYHOCTD, CBA3HOCTh OTBETA.
«Xopomo» (4 Oana). rpaMOTHOE W MPABWIBHOE HCMOJB30BAHUE B OTBETAX
HAYYHOH TEPMUHOIOTHH; MPOOIEMHOE U3IOKEHUE CHOPMYITMPOBAHHBIX B OMIETAX
BOMPOCOB, YMEHHE CB3aTh OTBET HA BONPOC C TEMOH JUCCEPTALMOHHOTO
UCCIICIOBAHHUS;, TOTUYHOCTD, CBA3HOCTh OTBETA.
«YIOBJICTBOPUTEIBHO» (3 0a/uia): HETOCTATOYHOE WMCIOJB30BAHUE B OTBETAX
HAYYHOH TEPMHUHOJIOTHH;, HEAOCTATOYHOE BIAJCHUE KaTErOPUAIIbHBIM AlMaparoM;
yMEHHE O0O3HAYHTh TOJIBKO OJHY M3 IpoOiieM cPOpMYyIMPOBAaHHBIX B OWieTax
BOMPOCOB;
«HeynoBaersopurenbHo» (1-2 0ania): OTCYTCTBHE B OTBETAX HEOOXOAUMOM
HAYYHOH TEPMHUHOJIOTAM, OIMUCATENBHOE W3JNOKECHHE C(HOPMYJIMPOBAHHBIX B
OuneTax BOMPOCOB, HEYMEHUE OOO3HAUYMTH M H3JIOKUATH NPOOJIEMBI, TPyObIE
OIMOKH TTPH U3JIOKECHAN (PAKTOJOTHYECKOTO MaTepralla, HEYMEHHUE CBA3aTh OTBET
HA BONPOC € TEMOM AMCCEPTALMOHHOTO UCCIICIOBAHMS, HAPYLIEHUE JIOTHYHOCTH,
CBSI3HOCTH OTBETA.

[Tpu npoBeACHUY MPOLIEAYPhI OLIEHUBAHMSI PE3YJILTATOB 00YUEHUS] MHBAIUIOB
W JUI C OrPAHUYCHHBIMH BO3MO>KHOCTSIMHM 3JI0POBbSl MO JUCUUILUIAHE (MOJIYIIIO)
00eCrieunBacTCA BBIMOJIHEHUE CIAEAYIONIMX JONOJHUTEIbHBIX TPeOOBaHWH B
3aBUCUMOCTH OT MHAUBUAYAIbHBIX OCOOCHHOCTEN 00YUYarOIIMXCS:

a) UWHCTPYKIMS MO TOPSAKY TMPOBEACHUS MPOLEAYpPhl OICHUBAHUS
NPEIOCTABIISACTCS B JOCTYNHON (popMe (YCTHO, B MUCBMEHHOM (POpME, B MUCHMEHHOM
(opme Ha a3bike bpaiins, yCTHO ¢ HCIONB30BAHUEM YCIIYT CYPAOIIEPEBOAUNKA);

0) nmoctynHasi (opma MPEAOCTaBIICHUS 3aJaHUN OLEHOYHBIX CPEACTB (B
nevyarHoil popme, B neyarHoil (popMe yBETUUECHHBIM LIPU(PTOM, B MEHATHOH Qopme
mpuprom bpaiinsg, B popMe 3IEKTPOHHOTO JOKYMEHTA, 3aJaHWS 3aYUTHIBAKOTCS
ACCUCTEHTOM, 3a/IaHUs TPEIOCTABIISIOTCS C UCTIOIB30BAHUEM CYPAONIEPEBOAA),

B) JOCTynHas (opmMa MPEeIOCTABJICHUs OTBETOB HA 3aaHHs (MMCbMEHHO HA
Oymare, HaOOp OTBETOB HAa KOMIBKOTEPE, MUCBMEHHO Ha s3bIKe bpains, c
WCIOJb30BAHUEM YCIYT ACCUCTEHTA, YCTHO).
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[Tpn HEOOXOAMMOCTH J1s1 OOYYAOIIUXCSA ¢ OTPAHMYCHHBIMU BO3MOYKHOCTSIMU
3/I0pPOBbSl W WHBAJIUAOB MPONEAYpPa OILICHUBAHUS PE3YJIBTATOB OOYUYEHUS IO
JUCIUIUTHHE (MOIYJII0 ) MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAMOB.

7. Y4eOHo-MeToan4ecKoe odecnedeHne JHCuHIIHHbI

CamocrosiTeibHast padoTa acnMpaHTOB MPOBOAMTCS B (OpME HM3YUYEHUS
OTIENIBHBIX ~TEOPETUYECKMX BONPOCOB MO MPEAJaracMoil Jareparype u
CaMOCTOSITENTLHOTO PEUICHHS 3a7a4 ¢ JAIbHERIIMM HX Pa30d0opoM UK 0OCYKACHHEM
HA ayJIATOPHBIX 3aHATHIX. BO BpeMsi caMOCTOSATENILHON MOATOTOBKH 00YYarOIUeECs
o0ecrnedeHbl JOCTYNOM K 0a3am JaHHBIX U OMONMOTEYHBIM (JOHAAM U TOCTYIIOM K
cetu MHTEpHET.

CamocrosTenbHas padoTa CloCOOCTBYET:

—  yDIyOJIEHUIO W PACIIMPEHUIO 3HAHUI;

—  (hOPMHPOBAHHIO MHTEpPECa K CaMOCTOSITENTbHOM HAY4YHO-
WCCIIEIOBATENBCKOM NEATENBHOCTH;

—  OBJIAACHUIO MPUEMAMH MPOLIECCA MO3HAHUS U PA3BUTHIO MMO3HABATEIBHBIX
CHOCOOHOCTEH.

CamocrosTenbHas padoTa aCMAPAHTOB UMEET OCHOBHYIO LIENb — 00ECIECUUTh
Kau€CTBO MOATOTOBKHU BBIMYCKAEMbIX CHIEUAIMCTOB.

Y4eOHo-MeToAnYeCKHEe MATePHAJIbI AJISl CAMOCTOSITEIbHOI padoThI
00y4aroIIuxcs:

CamocrosaTenbHas padoTa acnvpaHTa SBISETCS IMOKA3aTeNEM HAYYHOTO
NOTEHIMANA, YMEHHAS PAOOTHl C JUTEPATYPHBIMA UCTOYHMKAMW M HOPMATHUBHBIMH
aKTaMu, MarepuajaMi MPAKTHKH, CIOCOOHOCTH ACMHMPaHTA K CaMOCTOSTEIbHOMY
aHaJM3y TPOOJEMHBIX BONPOCOB. OHA COCTOMT B M3YYECHWM YUEOHOW M HAYUYHOM
JUTEPATYPHI, B BBIMOJIHCHAN 3aJaHUI 1715l CAMOCTOSTEIbHONU PabOThlI.

AcnupaHTel O4HOH (QopMbl OOy4YeHHs M3y4arOT M  HapadarTbIBarOT
TEOPETUUCCKUI M MMPAKTUYECCKUI Mareprall o OONbIICH YaCcTH caMOCTOATENbHO. Ha
kaenpe oOmel U TeOpeTUUECKON (PU3NKKM B CITUCKE PEKOMEHIOBAHHOM JIATEPATyPhl
npeUIOKEH 00bEM yueOHOW M HAYYHOW JTUTEPATYPBI, CIENOBATEIBHO, ACTUPAHTY
HEOOXOMMMO KaK MOXKHO 4anle oOpaiarses K (JOHIaM HAyYHbIX OMOMTUOTEK, a TAKKE
U K NEPHOAMYECKOHM JIMTEparype, CIACAWTh 3a HOBEIJIAaMH B OOJACTH Pa3BUTHS
SKOHOMMKHM. [Ipu u3yueHWW Hay4yHOH, y4eOHOW JMTEpPATYpel HEOOXOAMMO
COIMOCTABUTh COJICP)KAHUE HMMEIOLICHCS B HAJIMYMAW JIMTEPATYPBl C MPOrpaMMoii
KaHIMIATCKOTO SK3aMEHa MO CEUMANbHOCTH. B ciydyae OTCyTCTBUSI TOTO WIA HHOTO
WCTOYHHMKA JIUTEPATYphl, HeoOXoaumo oOparutbes K (QoHmam Poccuiickoit
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rocylapcTBeHHOW Oubnmorekn (. MockBa). ACOHpPAHT JODKEH MPOBECTH

TUIATEJIGHYIO0 MOJATOTOBUTEIbHYI0 padoTy ¢ HAy4yHOW JIMTEparypoid Mo CBOCH

CMEUMATBHOCTH, OCBOMTH TEOPETUUECKUE, OOIINE U YACTHOHAY YHBIE METO/IbI TOUCKA.
Y4eOHO-METOAMUECKUE  MaTepualibl s CaMOCTOSITENbHON  paboTh

0Oy4JarolmMxcsi U3 4ucia MHBAIMAOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU

3M0POBbsSl MPEIOCTABNSIIOTCS B (OpMax, aJanTUPOBAHHBIX K OrPAHUYCHUSM HX

3I0POBbsSI U BOCTIPUSITUS UHPOPMALIIH.

JInst U1 ¢ HApyLIEHUSIMUA 3PEHMUS:

— B MIEYaTHOM (opMe yBEITMUEHHBIM IPUDHTOM,

— B ()OpME 3IEKTPOHHOTO JOKYMEHTA,

— B popme aynmodaiina,

— B MEe4YaTHOM opme Ha si3bike bpaitis.

JInst a1 ¢ HapyLIEHUSIMU CITyXa:

— B IIEYATHOM (opme,

— B ()OpME 3IEKTPOHHOIO JOKYMEHTA.

JInst Tu ¢ HapyLIEHUSIMUA OTIOPHO-/IBUTATENILHOTO anmapara;

— B IIEYATHOM (opme,

— B ()OpME 3IEKTPOHHOTO JOKYMEHTA,

— B opme ayamodaiina.

OcHoBHas JuTeparypa
(* nuteparypa, umeromasics B Oubnmnorexe Uenl'Y unu 3nexTpoHHON OMOIMOTEUHOM
cucteMe; ** qureparypa, UMEIOIIAsICA B JJIEKTPOHHON OMOMMOTEUYHON cucTeMe )

1*. JlaBeiioB, A. C. KBaHTOBass MeXaHHMKa: HAYYHOE U31aHKE [ DIEKTPOHHBIH pecypc]
: MoHorpadus / A.C. JlaBbiioB. — u3a. 2-¢, ucnp. u aon. — Mocksa : Hayka, 1973.
— 705 ¢. —URL: http://biblioclub.ru/index.php?page=book&i1d=499379.

2%, Ky60, Puoro (1920-1995). Craructuueckas mexanuka [TeKCT] : COBpEMEHHBIM
Kypc ¢ 3aaauamu u pemenusmu / P. Ky0o [u ap.]; mep. ¢ aHri1. moa pef. U ¢ MPeanuci.
J1. H. 3y6apeBa. — 2-e uza., crep. — M. : KomKnura, 2006. — 452 c. : un. — [peam.
ykas.: ¢. 443-449. — bubnuorp. B koHue 1. — [SBN 5-484-00566-3. — ISBN 978-
5-484-00566-6.

3% Jlanpay, JI.J|. Teopetnueckas ¢puznka. T.8 DAeKTpOAMHAMHKA CIUIOLIHBIX CPE.
[Onekrponnsiii pecype] / JLI. Jlanaay, E.M. Jludumin. — OnexktpoH. gaH. — M. :
®duzmaraut, 2005. — 656 ¢. — Pexxum gocryna: http://e.lanbook.com/book/2234 —
3arii. ¢ SKpaHa.
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4% JleontoBuu, M. A. (1903-1981). Beenenue B tepMoauHaMuKy. CtarucTuyeckas
¢uzuka [Tekcr] : yueOHOe nocobue st By3oB / M. A. JleontoBuu. — U3 a. 2-€, cTep.
— CIIo. : Jlans, 2008. — 419 c. : un. — (YueOnukn ans By30B. CrneumanbHas
maureparypa) (Knaccuueckas yueOHas smreparypa mno (¢usuke) (Jlydmme
KJIACCUYECKHe YUeOHMKH) (3HaHue. YBEpPEHHOCTh. Ycnex!). — [lapan. tur. . pyc.,
anrnm. — [penm. ykas.: ¢. 414-415. — ISBN 978-5-8114-0850-4.

5% MynrtanoBckuii, B. B. Knaccuueckas snekrpoaunamuka [Tekct] : yueOHOe
nocodbue a1 By30B/ B. B. Myntanosckuii, A. C. BacuneBckuii. — 2-€ u3a., nepepad.
— M. : Jpoda, 2006. — 348 c. : wn. — (Beicmee oOpazoBanue) (Kypc
TeopeTnueckoi (puzukn). — [lpun.: ¢. 329-341. — bubnwmorp.: ¢. 342. — ISBN 5-
7107-9409-0.

6*. Onbxosckuii, 1. M. Kypc teopernueckoil mexanuku st pusukoB [Tekct] :
yueOHoe mocodue st By3oB / M. U. OnbxoBckuit. — U3a. 4-e, crep. — CaHKT-
[TerepOypr [u ap.] : Jlawe, 2009. — 574 c¢. : wn. — (Y4eOHUKH ISl BY30B.
CreumanbHas quteparypa). — bubnuorp.: ¢. 565-566. — Ilpeam. ykas.: ¢. 567-574.
— ISBN 978-5-8114-0857-3.

7*%. CuByxuH, /[.B. OOmmii kypc ¢u3ukm : ydeOHOE mocobwe : B 5-x T. /
J.B. CuByxuH. - 5-¢ usa., ucnp. - M. : ®uzmarnur, 2006. - T. 2. TepmoauHamuka u
MoJiekyJisipHass pusuka. - 544 c¢. - ISBN 5-9221-0601-5 ; To xe [DaeKTpoHHBIH
pecypc]. - URL: //biblioclub.ru/index. php?page=book&1d=82995

8% CuByxuH, JI.B. O0wmii kypc ¢usukm : ydeOHOe mnocobme : B 5-X T. /
JI.B. CuByxuH. - 2-¢ u3a., crepeot. - M. . @usmarimr, 2002, - T. 5. AtomHas u
sanepHas pusuka. - 783 c. - ISBN 5-9221-0230-3 ; To ke [DaeKTpoHHBIN pecypc]. -
URL: //biblioclub.ru/index.php?page=book&1d=82991

9% CuByxun, /[.B. OOmmii kypc ¢usukm : ydeOHOE mocobwe : B 5-x T. /
J1.B. CuByxuH. - 4-¢ u3a., crepeot. - M. . ®uzmaraut, 2005. - T. 1. Mexanuka. - 560
c. - ISBN 5-9221-0225-7 . To xe [Onexrponnsiii pecypc]. - URL:
//biblioclub.ru/index. php?page=book&i1d=82978

JlonoJiHUTEILHAS JIUTEepaTypa

1*. AOpukocoB, A.A. OCHOBbl TEOpPUH METAIOB . y4yeOHOe mocodue /
A.A. AOpPHKOCOB. - 2-¢ u31., 10oM. U ucnp. - M. : ®usmarnur, 2010. - 599 c. - [ISBN
978-5-9221-1097-6  ; To xe  [OnekrponHelii  pecypc]. -  URL:

//biblioclub.rw/index.php?page=book&i1d=67590
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2% AOpukocoB, A. A. MeToabl KBAaHTOBOI TEOPUH MOJISI B CTATUCTHYECKOH Pru3nKe /
A. A. Abpukocos, JI. IT. 'opekos, U. E. J[3snommnckuii. — M. : ®uzmarruz, 1962.
— 443 ¢. : un. — bubnumorp. c. 441-443,

3% AnekceeB, AM. COOpHMK 3aga4 MO KIACCHMYECKOH SIEKTPOAVMHAMHUKE.
[OnexTpoHHbIA pecypc] — Onektpon. gan. — CII6. : Jlanp, 2008. — 320 ¢. —
Pexxum noctyna: http://e.lanbook.com/book/100 — 3aru. ¢ 3kpaHa.

4*  AncenbM, AWM. OCHOBBI CTATHCTUYECKOW (PHU3UKM UM TEPMOJUHAMHKH.
[OnekTpoHHbId pecypc] — OnekTpoH. aaH. — CII0. : Jlanb, 2007. — 448 c. —
Pexxum noctyna: http://e.lanbook.com/book/692 — 3arun. ¢ skpana.

5%, bazapos, U. I1. Tepmogunamuka [Tekct] : yueOHuk st ctyaenToB By3a / U. I1.
bazapoB. — 3-¢ u3a., nepepal. u non. — Mocksa : Beicmas mkona, 1983. — 344 c.
;WL

6*. bazapos, W. I1. TepMogunamuka u cratuctuyeckas ¢usuka [Tekcr]| : Teopus
PaBHOBECHBIX CUCTEM: yueOHOE mocoOue ajs cTyaeHToB By30B / U. 1. bazapos, 3.
B. I'eBopksn, [1. H. Hukonaes. — M. : U3g-Bo MI'Y, 1986. — 310 c. : un. ; 22 cm.
— IIpenm. ykas.: ¢. 308-310.

7*. bnoxuHies, J[.M. OCHOBbI KBAaHTOBOW MEXaHUKW. [DIEKTPOHHBIA pecypc] —
OnektpoH. gan. — CII6. : Jlaws, 2004. — 672 c¢. — Pexum pocryna:
http://e.lanbook.com/book/619— 3arn. ¢ s3kpana.

8*. boromo6os, H.H. KBanroBeie nojs : yueOHoe nocodue / H.H. boronto6os,
JI.B. IIIupkos. - 3-¢ u3n., nom. - M. : ®usmamiur, 2005. - 385 ¢. - ISBN 5-9221-0580-
9 ; To KE [ DneKTpOHHBIHA pecype]. - URL:
//biblioclub.ru/index. php?page=book&id=75464

9*. I'antmaxep, @.P. Jlekuun mo aHaIUTHYECKON MEXaHHMKE : yuyeOHOoe mocodue /
@®.P. 'aaT™maxep. - 3-¢ u3a. - M. | @uzmaraut, 2001. - 263 ¢. - ISBN 978-5-9221-
0067-0 ; To KE [DIEeKTPOHHBIIH pecypce]. - URL:
//biblioclub.ru/index. php?page=book&i1d=68408

10*, Jlxxekcon, J[.JI. Knaccuueckas snexkrpoanHamuika / JI.J1. JIDKEKCOH ; TOa pen.
2.JI. bypureiin ; nep. I'.B. Bockpecenckuid, JI.C. ConoBeeB. - M. : M3narenscTBO
"MUP", 1965. - 701 c. - ISBN 978-5-4458-4490-7 ; To ke [ DnNEKTPOHHBIH pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=213805

11*. 3enppoBuu, S.b. Crpoenme u sBonmronus Bceenmennoit / S1.b. 3empaosuy,
W.J0. HoBukog. - M. : Hayka, 1975. - 731 c. ; To ke [DnexkTpoHHbBIN pecypc]. -
//biblioclub.ru/index. php?page=book&id=45416

12*, Umkcon, K. KBanTtoBast Teopus nosist [Teker] : B 2 Tomax / K. Mnukcon, XK. -b.
3r00ep ; mep. ¢ anniL. oA pea. P. M. Mup-Kacumosa. — M. : Mup, b.r. — Ilep. n3n..
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Quantum field theory / Claude Itzykson, Jean-Bernard Zuber. - New York : McGraw-
Hill, 1980. Opurunan nepesoga: Quantum field theory / C. Itzykson, J.-B. Zuber. —
New York : McGraw-Hill, 1980. T. 1. — 1984. — 448 ¢. : u.

13*. Umkcon, K. KpanTtoBast Teopus moss [Tekct] : B 2 Tomax / K. MUukcon, XK. -b.
3r00ep ; mep. ¢ anniL. nof pea. P. M. Mup-Kacumosa. — M. : Mup, b.r. — Ilep. u3n..
Quantum field theory / Claude Itzykson, Jean-Bernard Zuber. - New York : McGraw-
Hill, 1980. Opurunan nepesoga: Quantum field theory / C. Itzykson, J.-B. Zuber. —
New York : McGraw-Hill, 1980. T. 2. — 1984. — 400 c. : u.

14*, Kanureesckuii, H. Y. BotHoBast onTuka. [ SNeKTPOHHEIN pecypc| — DIEKTPOH.
nman. — CII6. : Jlawp, 2008. — 480 <¢. — Pexum jgocryna:
http://e.lanbook.com/book/173 — 3arn. ¢ 3xpaHa.

15*. Kurrens, Y. Benenue B pu3nuky TBepA0To Tena [DnekTpoHHbIH pecype] / U.
Kurrenp. — MockBa : Hayka, 1978, — 788 ¢ : w1 —
URL: http://biblioclub.ru/index. php?page=book&i1d=483361

16*. Ky6o, P. Tepmoaunamuka [DOnexkrponHnbiii pecype] / P. Ky6o ; /1. H. 3ybapera ;
H. M. Ilnakmpa. — MockBa : Mup, 1970. — 301 c¢. —URL:
http://biblioclub.ru/index. php?page=book&1d=495525

17*. Jlannmay, JI.JI. Teopernueckas ¢puzuka. T.1 Mexanuka. [ SNeKTPOHHBIN pecypc]
/JLJL. Jlannay, E.M. JIndumn. — Dnexktpon. nan. — M. : @usmariaut, 2007. — 224
c. — Pesxum noctyna: http://e.lanbook.com/book/2231— 3arn. ¢ skpaHa.

18*. Jlannay, JI. JI. Teopernueckas ¢usuka [Tekcr] : B 10 Tomax: yueOHOE mocoOue
/I . JJanmay, E. M. Jlupumua. — 7-e u3a., ucnp. — M. : Hayka, b.r. — ISBN 5-
02-013850-9. T. 2: Teopus mosst. — 1988. — 510 ¢. — ISBN 5-02-014420-7 (T. 2).
19*. Jlannay, JI. JI. Teopernueckas ¢usuka [Tekcr] : B 10 Tomax: yueOHOE mocoOue
/J1. 1. JJanpay, E. M. JIngpummr ; ots. pen. JI. I1. [Turtaeckuii. — 4-¢ u3a., ucnp. —
M. : Hayka, b.r. — ISBN 5-02-013850-9. T. 3: KpaHrOBas Me€XaHuKa
Hepenarusucrckas teopust. — 1989. — 767 ¢. — ISBN 5-02-014421-5 (T. 3).

20*. Jlanpmay, JI. [I. Teopetuueckas uzuka [Tekcr] : yaeOHOE mocoOue st BY30B :
B 10 tomax / JI. 1. Jlannay, E. M. Jlupumn ; nox pex. JI. I1. Tlutaesckoro. — 4-¢
u3a., ucnp. — M. . @®usmaraut, b.or. — ISBN 5-9221-0053-X. T. 4. KeantoBas
anekTpoauHamMuka. — 2001, — 720 ¢. — ISBN 5-9221-0058-0 ((T. 4)) .

21*. Jlanpay, JIL.J. Kypc teopermueckoii ¢usukn. Craructuyeckas (pusmka.
[Onexrponnsiii pecype] / JIJ. Jlanaay, E.M. Jlugpummui. — DOnaexkTpoH. gaH. — M. :
®duzmaraut, 2001. — 616 ¢. — Pesxum gocryna: http://e.lanbook.com/book/2230 —
3arii. ¢ SKpaHa.
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22%, Jlanpmay, JI.JI. Teopetnyeckas puszmka. T.6 ['mapoauHamuka. [DIE€KTPOHHBIHA
pecype]/JLI. Jlangay, E.M. JInpumn,. — Snexktpon. nan. — M. : ®uzmarnut, 2001,
— 736 ¢. — Pexum noctyna: http://e.lanbook.com/book/2232— 3ari. ¢ s3kpana.
23*. Jlanpay, JI.J[. Teopernueckas ¢uzuka. T.7 Teopust ynpyroctu. [DNE€KTPOHHBIM
pecype]/JLI. Jlangay, E.M. JInpumn,. — Dnextpon. nad. — M. : ®uzmarnut, 2007,
— 264 ¢. — Pesxxum noctyna: http://e.lanbook.com/book/2233— 3arn. ¢ skpaHa.
24*, Jlannmay, JI. J1. Teopetnueckas ¢usuka [Tekct] : B 10 Tomax: yueOHOE mocoOue
g crynaentoB By3os / JI. J1. Jlangay, E. M. Jlupumua. — M. : Hayka, b.r. T. X.
Ouznueckas kuHeTnka / E. M. JIngmmn, JI. I1. [Turaesckuii. — 1979. — 527 c.
25%, JlanncOepr, I'.C. Ontuka : ydyeOHoe nocobue / I'.C. JlanncOepr. - 6-¢ u3n.,
crepeor. - M. : ®usmaraut, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe
[OnexTponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book &i1d=82969.
26*. Jleruu, B. I'. Kypc Teopernueckoil ¢pusuku [OnekTpoHHbld pecype] / B.I.
Jleenu. — H3n. 2-e, mepepad. — Mocksa : Hayka, 1969. — 911 c. : wn. —
URL: http://biblioclub.ru/index. php?page=book&id=494682.

27*%. Jlepnu, B. T'. Kypc Teopernueckoii (puzuku [OnexktpoHHslid pecypc] / B.I.
Jlepny, FO.A. Bnosun, B.A. Mamnun ; noa pea. B. I'. JleBuu. —I/I3J:[ 2-¢, Hepepa6
— MockBa : Hayxka, 1971 — 936 £ : WJL.

URL: http://biblioclub.ru/index. php?page=book&id=494683

28%* Meccua, A. KBaHTOBas MEXaHUKA: HAYYHOE M3AaHUE [DNEKTPOHHBIHM pecypc] :
MoHorpadus / A. Meccua ; nep. ¢ ¢p. nmox pea. JI. JI. daaxaees ; nep. ¢ ¢pp. B. T.
XO035IMHOB. — Mocksa : Hayxka, 1978. — 479 c.—
URL: http://biblioclub.ru/index. php?page=book&id=499392.

29*. MyxuHn, K.H. Okcnepumentanbhas saepHas ¢usuka. B 3-x 1. T. 1. ®usuka
ATOMHOTO sipa. [DneKTpoHHbIH pecypc] — Daexrpon. aan. — CIIO. : Jlans, 2009,
— 384 ¢. — Pesxum noctyna: http://e.lanbook.com/book/277 — 3ari. ¢ 3kpaHa.
30*. Myxun, K.H. Okcnepumentanbhas snepaas ¢usuka. B 3-x 1r. T. 2. ®usnka
SJIEPHBIX PEAKUMM. [ DNEKTPOHHBIN pecypc| — OnektpoH. nan. — CII6. : Jlans, 2009.
— 326 ¢. — Pexum aocrtyna: http://e.lanbook.com/book/279 — 3arn. ¢ skpana.
31*. Myxun, K. H. Okcnepumentanbhas snepaas ¢usuka. B 3-x tr. T. 3. ®usnka
AJIEMEHTAPHBIX YACTUIL. [ DJIEKTPOHHBINA pecypc| — OnektpoH. nan. — CII0. : JlaHb,
2008. — 432 ¢. — Pexum nmoctyma: http://e.lanbook.com/book/280 — 3arn. ¢
JKpaHa.

32* Ileckun, M. E. Beenenue B kBaHTOBYIO Teoputo noJist [ Texcer] / M. E. Ileckun,
J1. B. Hpenep ; nep. ¢ anrin. moa pen. A. A. benaBuna, A. B. bepkoBa. — M. ; MxeBCk
. Perynspnas u xaornueckas nuHamuka, 2001. — 783 c¢. : mi. — Ilep. u3n.: An
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itroduction to quantum field theory / M. E. Peskin, D. V. Schroeder (1995). —
[Tpenm. ykaz.: c¢. 763-783. — bubmwmorp.: c¢. 758-762. Opurunan nepeBoja: An
introduction to quantum field theory. — : Addison-Wesley publishing company,
1995. — ISBN 5-93972-083-8.

33*%  Pymep, lO. b. TepmonauHamuika, cTaTucTHYecKass (PU3MKa W KHUHETUKA
[Onexrponnsiii pecype] / FO.b. Pymep, MLILL. Peiekun. — U3, 2-e, ucnp. u aom. —
MockBa Hayka, 1977. — 552 ¢ : Wl —  URL:
http://biblioclub.ru/index. php?page=book&i1d=482845

34*. CuByxuH, JI.B. OOumii kypc ¢usmku : yueOHOe mocobue : B 5-X T. /
J.B. CuByxuH. - 5-¢ u3n., crep. - M. : @usmariurt, 2009. - T. 3. DnekTpuyecTso. -
655 c. - ISBN 978-5-9221-0673-3 ; To xe [OnexkrpoHnbiii pecypc]. - URL:
//biblioclub.ru/index. php?page=book&i1d=82998

35*. CuByxuH, I.B. OOumii kypc ¢usmku : ydeOHOe mocobue : B 5-X T. /
JI.B. CuByxuH. - 3-¢ u3., crepeor. - M. : ®uzmanimr, 2002. - T. 4. OnTuka. - 792 c.
- ISBN 5-9221-0228-1 ; To xe [Onextponnsii pecypc]. - URL:
//biblioclub.ru/index. php?page=book&i1d=82981

36*. Tamm, U.E. OcHOBBI Teopuu aniekTpudecTBa | yueOnoe nocodue / LLE. Tamm. -
11-e w3n., ucnp. u gomn. - M. : ®usmariur, 2003. - 616 ¢. - [ISBN 5-9221-0313-X ; To
ke [OnexTponHsklii pecypce]. - URL: //biblioclub.ru/index. php?page=book&i1d=69243
37*. lnonsckuid, 3.B. Atomuas ¢uzuka / 3.B. [lInonasckuii. - 2-¢ u3a., nepepaod. -
Mocksa ; Jlenunrpan : ['oc. u3a-BO TexH.-TeopeT. JuT., 1949. - T. 1. BBenenue B
aToMHYK0 (Qu3uky. - 524 c. - ISBN 978-5-4458-4573-7 ; To ke [DMEeKTPOHHBIHA
pecypc]. - URL: //biblioclub.ru/index. php?page=book&id=213904

DJieKTPOHHBIE POHIBI H PecypChl

CpencTBom 10cTyna K CUCTEME COOCTBEHHBIX 3JIEKTPOHHBIX PECYPCOB SBIISICTCS
caiiT OuOamorexkn www.lib.csu.tu. DNEKTPOHHBINH KaTalor 00ECHEYMBAET TOJHOE U
OMEPaTUBHOE MPEACTABICHHE O OMOMMOTEUYHOM (POHAE, MOBBIIIAET KAYECTBO H
3(pPekTUBHOCTH TOUCKA MHPOpMaIK — OoJiee, 5 MITH. 3aMKUCEH.

1. Onexmponnweiii kamanoe. bubnuozpagpuyeckue b6asvr OaHHIX.

KHHry, 37€KTPOHHBIE PECYPCHI, AMCCEPTALMN U aBTOpPeepaThI.

2. Dnexmpounnas oOudbiuomexd.

Uzpnanusa Yenl'Y, YMK; nmuccepraumu, 3amuiicHHble B coBetax Yenl'V,
pe3epBHBIE  KOJUIEKIMH, (OHA PEAKMX KHWUI, OJJIEKTPOHHBIA  CIPABOYHUK
«Uupopmuoy, cratuctuueckue n3nanus Poccum u crpan CHI'.
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3. PeghepamusHvie

bazer  pganneix WHHWMOH PAH, 6a3set  ganaeix BHUHUWUTH, Scopus
(http://www.scopus.com), Science (apXuB).

4. Ilonnomexcmoswie

baser mannbix muccepranmii PI'b, APBUKOH, SIGLA, nHayuHas 31eKTpOHHAs
oubnmoreka http://elibrary.ru, mnoamWcka HA TOJHOTEKCTOBYHK)  KOJUIEKIIHIO
POCCUIICKMX Hay4dHbIX >KypHanoB (20-205, 48 HamMeHOBaHWIA), W3AATENBCTB:
Taylor&Francis, Sage Publications (apxuB Hay4HbIX >KypHaJIoB); Springer, Wiley
(http://onlinelibrary. wiley.com).

5. Dnexmponno-oubnuomeyHvle CUCMeEMbL C BOIMOICHOCHIBIO
NOJIb30BAHUS JTULICH3MOHHBIMU MaTepUAaMU U3 JIFOOOH TOUKK, UMEIOLIECH TOCTYI K
ceth MHTEpeHT (perucrpaumsi U3 CETH YHUBEPCUTETA MEPCOHATIBHOTO AKKAYHTA):
YHuBepcuTeTcKas onbdmmoTeka OHJIAWH (www.biblioclub.ru), Jlanb
(www.e.lanbook.com).

HNHTrepHeT-pecypesl
BrOnroTeyHO-MTOMCKOBBIE CUCTEMBI
esiglatu - Cumia - PpPOCCHUCKMH TMOUCKOBBIM mTOpTal MEKOMOIMOTEUHOM
uH(pOpMaLNH;

[lepcoHaTbHO-OPUEHTUPOBAHHBIE HAYYHBIE, TOMCKOBBIE, UH()OPMAIIMOHHBIE
NOpTaJIbI
ehttp://www.astronet.ru/ - Poccuiickas ACTPOHOMUYECKAs CETh;
ewww.mendeley.com — Mendeley;
ewww.phy.org/Science/Physics/ - Phy.org;
ehttps://mapofscience.ru - Kapra poccuiickoii Hayku,
eclementy.ru - DneMeHTHI OONBIIONH HAYKH,
®DJICKTPOHHBIN KaTajor Springer http://www.springer.com/

9J'I€KTpOHHBIe OMOIMOTECKH U CANThI n3aarcjibCTB, JOCTYIIHLIC ITOJIHOCTBIO U1

YaCTUYHO
ehttps://doaj.org/ - DOAJ - Directory of Open Eccess Journals;
ehttp://www.euro-math-soc.eu/digital-libraries - The FEuropean Mathematical

Society. Digital Libraries;
ec . IBRARY.RU — Hayunas snexrponHas OnOnmnoreka,
ehttp://www.emis.de/ELibM.html - The Electronic Library of Mathematics;

© ®I'bOY BO «Yenl'V»


http://www.e.lanbook.com/
http://www.astronet.ru/
http://www.mendeley.com/
http://www.phy.org/Science/Physics/
https://mapofscience.ru/
http://www.springer.com/
https://doaj.org/
http://www.euro-math-soc.eu/digital-libraries
http://www.emis.de/ELibM.html

MHWHOBPHAYKH POCCHUIN
@v} DeaepanbHOE TOCYJAPCTBEHHOE OFOHKETHOE 00PA30BaTEIbHOC YUPE/KACHHIE BBICIIETO 00PA30BaHI
«Yensbunckuii rocy napcTeeHHbIH yHEBEpCHTET) (PIBOY BO «Yenl V»)
@u3nieckuii GakyabTer
Kadeapa o0meii n Teopernieckoii pmzukn
Pabouas mporpamma auctmmHbl (Moay ) 2.1.1.3 «Teopermdeckas (pu3nka»
Hayunras cnermamsaocts — 1.3.3. Teopermteckas (hu3nka
Hanpasaeurocts (mpodmne) — Teoperndaeckas Gpu3nka

Bepcusa noxymenra - 1 Crp. 35 m3 39 Iepssrii 3Kx3eMIITAP KOITHUA Ne

ehttp://cds.cern.ch/ - CERN Document Server:

ehttp://iopscience.iop.org/journals - Institute of Physics Publishing;
ehttp://www.physnet.de/PhysNet/journals.html - Physics related free-access Journals;
ehttp://sci-lib.con/ - bonbiias HayuyHas OMOIMOTEKA,

ehttp://sci-lib.com/ - Hayunas »nexkrpoHHass OuOAMOTEKAa AMCCEpTAlMid U
aBTope(deparos;

ehttp://www.mathnet.rw/ - OOwepoccuiicknii Maremarnyeckuii [lopran Math-
Net.Ru (kypranel Akagemuzaaruentpa "Hayka" PAH);,

ehttp://lib.mexmat.tu/ - SnekrponHas oubnuorexka Mexmara MI'Y;
ehttp://www.rfbr.ru/rffi/rw/library - Onekrponnas oubnuorexka POOU;

[Teproanueckune n3aaHusl B OTKPHITOM JOCTYTIC
ehttp://www.scientific-publications.net/en/ - Journal of International Scientific
Publications;
ehttp://www.hindawi.com/journals/physri/ - Physics Research International;
ehttp://num-meth.srcc.msu.suw/ - BpIUMCIUTENBHBIE METOBI U TPOrPAMMUPOBAHUE.
HoBbie BEIYUCIUTENBHBIE TEXHOIOTHH;
ehttp://www.math.spbu.ru/diffjournal/RU/collection.html - Juddepenumanbubie
ypaBHEHUS W TIPOIIECCHI YIIPABICHHUS,
ehttp://journals.ioffe.ru/jtt/ - Kypnan texuudeckoii pusnku
ehttp://www.jetp.ac.tu/ - XKypHall SKCIEpUMEHTATILHON M TEOPETHUECKONU (PU3UKH,
ehttp://trv-science.ru/ - Tpounkuii Bapuant — Hayka;
ehttp://ufn.ru/ - Yenexu puznuecknx Hayk;

[TpenpuHTHI B OTKPHITOM JOCTYIE
earXiv.org;
ehttp://preprints.lebedev.tu/ - Ilpenpuntet ©DUAH

JINeH3n0HHOe MPOrpaMMHOe 00eceYeHue Mo AUCHUIIHHE (MOLYJII0)
1. Windows 10 Pro (IloroBop Ne AD-44/57/18 ot 30 oktsi0ps 2018 r. Jluuenzuu
OECCPOYHBIE. ).
2. Microsoft Office npogeccuonaneusii 2016 (HoroBop Ne AD-44/57/18 ot 30
okTs0pst 2018 1. JInteHzum OECCPOUHBIE).
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8. MaTepuaibHO-TeXHHYECKOe o0ecrieyeHne

Jlis mpoBeneHus 3aHATMH 1o aucuuiuinHe «Teopermyeckas (pU3MKay,
OPEAYCMOTPEHHOM  y4eOHBIM  IUIAHOM  TMOATOTOBKM — ACMHAPAHTOB, HMMEETCS
HEOOXOMMAsl MaTepuabHO-TEXHUYECKass 0a3a, COOTBETCTBYHOLIAS JCHCTBYIOLIMM
CQHWTAPHBIM M MPOTHUBOMNOXAPHBIM MpPAaBHJIAM M HOpMaM, OO0eCrneunBaronIch
NPOBEACHUE BCEX BHJIOB TEOPETHYECKOM W NMPAKTHYECKOW MOATOTOBKH, 4 TaKKE
3((HEKTUBHOE BBITIOJHEHHUE BBITY CKHOM KBATM(PUKALMOHHOM paboThI (IMCCEPTALUN ):

— JIEKIIHOHHBIE ayTMTOPUH, OCHALIEHHBIE MYJTBTUMEINHHBIMA KOMITJIEKCAMU Ha
OCHOBE aHTHBAHAAJIBHOW TPHOYHHBI,

— CIECLAATIM3UPOBAHHBIC KOMIBIOTEPHBIE KIIACCHI C MOJKIIOYEHHBIM K HUM
nepudepuitHeIM yCTPOMUCTBOM M 00OPYIOBAHUEM,

— METOIMYECKME MaTepuaibl Ui MPOBEACHUS CAMOCTOSTENBHON padOThI MO
JVCLUTIINHE.

Ha ¢pusnueckom (pakynbreTe IMEIOTCS yUeOHbIE, HAYYHO-UCCIEA0BATEIBCKUE
71a00opaTropum, OCHALEHHBIE COBPEMEHHBIMHA KOMITBIOTEPAMU U MYJBTUMEANHHBIMU
KOMIUIEKCAMH, COBPEMEHHBIMU MPUOOPaMU: yUEOHO-BBIUYMCIIATENBHAS JTA0OPATOPUS
(KOMIBIOTEPHBIN Kiacc, ka0.222), naboparopusi PEHTTEHOCTPYKTYPHOIO aHalih3a
(ka0.126), maGopaTopus MEKTPOHHONH MUKpockonuu (kaab.121, 123), naGoparopus
(dazoBbix npeBpameHuid  (ka0.131), LleHTp KOJUJIEKTMBHOIO  MOJIb30BAHUS
«Haykoemkue texnonorun» (kad.126 B, 1), coBmectHas ¢ PO PAH (r. Mocksa)
naGoparopus «Ou3nkn MariuTHeIX siBIeHuDy Ne 101(4). Bee komnprotepsl kadeap
u nabopatopuii pusnyeckoro (PpakyabreTa 0OBEAUHEHBI JOKAIBHOW CEThIO, UMEIOT
BbIXOJ B IHTEpHET.

YHUBEPCHUTET PACMONAracT KOMIBIOTEPHBIMU KIacCaMH, OOBbECIMHEHHBIMU B
JOKATbHYK) CETh, BBIXOJOM B HWHTEpPHET, OCHAIICHHBIMH COBPEMEHHBIMHU
BbICOKOIPOM3BOIUTENLHBIMU KOMITbEOTEpamMu. [loanep:kuBaeTcst COOCTBEHHBIN CAMAT:
http://csu.tu.

JUts monydeHusl BbICIIEr0 OOpa3oBaHWs MO MPOrpaMMaM  aclupaHTyphbl
WHBUIMJAMUA W JIALAMW C OrFPAaHWYEHHBIMA BO3MOXKHOCTSIMM  370POBbSl B
YHUBEPCUTETE UMEIOTCSI AyIMTOPUH, OCHALICHHBIE CIICAYIOIUM 000PYI0BAHUEM
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Hassauue xabunera

Obopynosanue

Tudnorexandyeckast
aynuTtopusi, kabuHer
A-28 MEePBOro
y4eOHOTro KopIyca

Tudnorexanyeckne cpencrsa; OpaieBCKUI KOMIBIOTED C TUCILIEEM U
NpUHTEPOM, THUQIOKOMIUIEKC «YUWTaromas MalinHay, TeIeBU3HOHHOE
YBEJIMYHMBAIOLIEE yCTPONUCTBO, TH(MIOMArHUTONBI KacceTHele (3 mT.) U
g posele 1ukTO(OoHEI (6 mT.). CrieuanrbHOe IPOrpaMMHOe 00eCIeueHnE:
nporpamMMa pedeBoil HaBurauuu JAWS, pedeBble CHHTE3aTOpBI
(«roBOpSsIIIast MBILIBY ), SKPAHHBIE JTYTIBI.

CypnorexHuueckas
aynuTtopusi, kKabuHeT
A-27 MEepPBOro
y4eOHOTro KopITyca

Panuoknacc “Coner-P” (Ha 6 dYenoBek), NMPOrpaMMHUPYEMbIE CIyXOBBIE
anmaparsl (6 IIT.) UHAUBUAYAJIBHOTO MTOJIb30BAHMSA C YCTPOWCTBOM 3aaHHS
pekuma paboThl HA KOMIIBIOTEPE, Ay AMOTEXHUKA.

AynuTopust KommbroTepHelii k1acc Ha 2 MecT, HHTepakTuBHas nocka ActiveBoard c
alarTHBHBIX CHUCTEMOHW TOJIOCOBAaHMS, AaKyCTUYECKHH YCHJIHNTENb W  KOJIOHKH,
UH(POPMALMOHHBIX | MYJbTUMEIUIHBIN MPOEKTOP, TEIEBU30p, BUAEOMArHUTO(OH, YCTPONUCTBO
TEXHOJIOTUH, BuneokoHpeperucsszu VCON HD3000.

kaOuner A-27
NepBOro yueOHOro
Kopmyca

Bce ykazaHHble B HacTtosAmeidl paboyeil mporpamMme  IMCHMIUIAHBI
METOAMUYECKOE M TEXHUYECKOE 0OecreyeHne yueOHOoro npomecca JUisi MHBAIUIOB U
JIML C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMH 340POBBS IPENOCTABIAECTCSA PErMOHAIBHBIM
y4€OHO-HAYYHBIM IEHTPOM MHKJIIO3UBHOTO 0OpazoBanus Yenl'Vy.

9. MeToan4yeckue yKa3aHusi /151 00y4arouXxcsi 10 0CBOCHUI) THCIHIJINHBI
(Moxy.nist)

B kauecTBE OCHOBHOTO OLICHOYHOTO CPEJACTBA TEKYIIEr0 KOHTPOJS MCMOJIb3YIOTCS
WHAMBHAyallbHAs TIPOBEPKA 3aJaHMii TI0 CaMOCTOSTENbHOM padoTe, AMCKYCCHU Ha
MPAKTHYECKUX 3aHATHSAX 1O pa3iejaM JUCHUIUIMHBL 3aJaHus I TEKYIIETO
KOHTPOJISl MO CaMOCTOSATENIbHOM padoTe acnMpaHTOB — M3Y4YEHHE OCHOBHOW U
JIOTIOJTHUTENIBHOM JINTEPATY Pbl, COCTABICHNE KPATKUX KOHCIIEKTOB.

MeTtoauyecKkue yKa3aHusi K COCTABJIEHHIO KOHCTIEKTA

KoHcnekTsl npeAcTaBisitoT co00H 0CcO0YH0 OpraHU3alli0 TEOPETHYECKOTO YUEOHOTO
Matepuaia B BHAC OTOOPaKEHWs KPATKUX BBIBOJOB, MOSCHSIONIMX PHCYHKOB,
CUMBOJIOB, CXEM, TpapuKkoB M Tak Jajiee, 3PUTEIBLHO MOMAUYEPKUBAIOIETO
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COOTHOILIEHUE  3aBUCUMOCTH  SIBJICHUH, XapakTepU3YyIOIUX  OMpPEIeICHHYIO
npodsiemy.

B KOHCHEKTe B ONPEACTICHHOW JIOTMYECKOW TOCICAOBATEIIBHOCTA HM3J1aracTes
rjaaBHas uHpoOpMalMs MO TEOPETUUYECKMM OJIokaM TeM, pa3ieioB H3yyaemoi
JUCHUTIIMHBL. B KOHCHEKT BBOJAATCS M Pa3bACHAIOTCA BCE Oa3uCHBIC TOHATHS,
TEOPUU M METOJbI, TPUBOAATCS WITFOCTPATUBHBIC MPUMEPHI. BHIMOTHEHWE TaKOi
paboThl COCOOCTBYET YCBOCHUIO Marepuaja, €ro 3alOMUHAHUIO U OCMBICIICHUIO,
Pa3BUTHIO 00PA3HOTO, TOTUYECKOTO U aOCTPAKTHOTO MBILILJICHHUS.

MeTtoauyecKkue peKOMEHIANHHU /151 MOATOTOBKH K MPAKTHYECKHM 3aHSATHSIM,
BBINOJTHEHHIO Pa0d0Thl HA MPAKTHYECKUX 3aHATHAX

B dYachl mpakTHMUECKMX 3aHATHHA OOYyYaromMecs BBIMOIHSIIOT Pa3MyYHbIC BHUIBI
3a1aHu i TPAKTHYECKUE 3a0a41 / TOATOTOBKA pedepara v ero JOKIAL.

[Ipu penieHMM MPAKTUYECKMX 3alad HEOOXOIMMO 00ecnedyuTbh OOOCHOBAHHOCTH
PELICHUS;, JIOTHYHYIO MOCIEI0BATEIbHOCTh M YOEAUTENBHOCTh U3JI0KEHHSI CBOUX
JIOBOJIOB, K&Kl M3 KOTOPBHIX JOJDKEH OBITh CBS3aH C TPEABIAYIIAM, 4YTO
oOecnieunBaeT GOPMHUPOBAHKE JIOTUIECKOTO MBIIIIJIEHHUS;, HABBIKM KPATKOM W TOUHOM
(hopMYyITUPOBKH MPOMEKYTOYHBIX BHIBOJOB U UTOTOBOTO PELICHUS.

[TonrotoBka pedepara pa3BUBAET CAMOCTOSATEILHOCTh MBIIIICHHUS, CIOCOOCTBYET
(GopMUPOBaHWIO HAyYHBIX WHTEPECOB AaCMUPAHTOB, NPUOOPETEHUIO HABHIKOB
CaMOCTOSITENIbHOU padoThl C IUTEPATypoi, MPUOOIIAET K OMPEACICHHOMY YPOBHIO
HAYYHO-MCCIIEIOBATENbCKONM  JEATEIbHOCTH, TOMOTaeT  OCBOMThH  MPAaKTHKY
HAMMCAHWs HAYYHBIX TPYJIOB, TEXHUKY HAy4HOH pPaOOTHI, MpueMbl O(OPMIICHHS
TekcTa pykonucu. B pedepare oOydvaronmiics J0MKEH MOKa3aTh YPOBEHb
MPUOOPETEHHBIX TEOPETHUCCKMX M MPAKTHUYECKUX HABBIKOB, BHISIBUTH MMEIOIIUECS
OOLIETEOPETUUECKME U TPAKTUYECKUE MPoOjeMbl / pa3padboTaTh PEKOMEHIAIIUY,
UMEIOIIME TEOPETUYECKME M TMPAKTUYECKOE 3HaueHue / chopMyaupoBaTh
OPE/UIOKEHUS, MMEIOIIME BAKHOE TEOPETUYECKOE 3HAYCHUE / BBICKA3aTh
COOCTBEHHBIE CYXKACHHSI.

[Tpn pabGoTe Ha TPAKTHUECKUX 3aHATUSX MPOUCXOIAT TPYMIOBHIE IMCKYCCHH,
AQHAJTM3UPYIOTCS CUTYALlMH, OCYLIECTBISIOTCS UHbIE TEXHOJIOTUU COTPYAHUYECTBA, Y
oOyuaromuxcst GOpMUPYETCS JTOTMUESCKOE MBIIIJICHUE, HABBIKUA TPUHATHS PEIICHU,
KOMaHTHOH paboThl, MEKIMYHOCTHONH KOMMYHUKAIIUHU, JIMJCPCKUE KAUECTRA.
MeToan4yecKue YKa3aHus K CAMOCTOATE/IbHOI padoTe 00y4armerocst

D¢ (ekTuBHOEC OCBOCHHME AUCHUIIIMHBI HEBO3MOKHO 0€3 CaMOCTOSTENIbHONH PabOThI
acnupanra. llenbio camocTOsTENbHON padOThl SBJISETCS YCMEHIHOE OBJAJACHHUE
MaTepuajioM JUCIMIIMHBI, Pa3BUTHE CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH M
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OpraHu30BaHHOCTU. [Ipv BBHIMOJHEHUHM CAMOCTOSATENLHOM pPAOOTHI MPOSIBIASETCS
TBOPYECKUIA OXO/ K PEIICHUIO MPOOJIEM U MOCTABICHHBIX BOIPOCOB.
CamocrosTenbHas padoTa BKIOYAeT B ce0s  mpopaboOTKy TEOPETUYECKOTO
MaTtepuaia, M3YYeHUE PEKOMEHIYEeMOM JuTeparypbl, MOJATOTOBKY K 3aHATHSIM
ceMUHapckoro Tuma. Takke camMocCTosTeNbHAs padoTa MOXKET 3aK/IF04arhCs B
BBIMOJIHEHUM  MPAKTUKO-OPUECHTUPOBAHHBIX  3afaHWi  (3amojiHeHWe  TaOJHIlL,
NPOBEJCHNE CPABHUTEIBHOTO AHAINM3a, COCTABIEHHE CXEM W [1p.), PELICHUH
MPAKTUYECKUX 3a/1a4, Han1caHuu pedeparos.
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