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1. MECTO YYEBHOM JUCIAIIIAHBI (MOJYJISI) B CTPYKTYPE OBPA30OBATEJIBHOI ITPOI'PAMMBI (OIT)

Iuxn (paznen) OIT:

|51.0.07

1.1

JucumianHbl (MOY/IM) H MPAKTHKH, COAEPKATENHHO CBSI3aHHbIE ¢ TAHHOW THCIUTIIHHON (MOIy/IeM):

1.1.1 | ®usuka aToMHOTO spa

1.1.2 | ActpoHomus

1.1.3 [ Actpodusnka

1.1.4

Beenenue B O6H_IyIO TCOPHUIO OTHOCHUTCIIBHOCTH

2. NEPEYEHD INIAHAPYEMBIX PE3YJIbTATOB OBYYEHUWA IO YYEBHOU JUCIHUILIMHE (MOJIY.JIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHHMS OIT

Kon u HaumMeHOBaHUe
KOMIIETCHIIUN

Koa u HaumeHoBaHHe HHAUKATOPA
JOCTHKEHUS KOMIIeTeH I

IlnaHupyemblie pe3yJbTaThl 00y4eHH s

IK-1 Cnocoben ocBauBaTh 1
UCIIONB30BaTh TEOPETHIECKHE
3HAHUS U PAKTHYECKHE YMEHUS
B IIPEIMETHON 00J1aCTH TPH
pelieHnH NpoghecCHOHAIbHBIX
3ama4

HUIIK-1.1 O6BsicHSET (MHTEPIPETUPYET)
Cofiep’KaHUE, CYIIHOCTh, 3aKOHOMEPHOCTH U
0COOCHHOCTH SIBJICHHH U ITPOIIECCOB B
MIpeIMEeTHON 00JIacTh

HUIIK-1.2 leMoHCTpUpPYET TEOPETUUECKHE
3HAHUSA U IPAKTUYECKHE YMEHHS B IPEAMETHOU
obiracti B 00beMe, HEOOXOTUMOM JIJIsI
peIIeHuUs MeJarOTHIeCKUX, METOINIECKHX,
HAaY4HO-HCCIIEeI0BAaTENbCKUX U
OpraHU3allMOHHO-YNIPABIEHUECKHX 33139
HWIIK-1.3 [IpumeHsieT HaBbIKM KOMILJIEKCHOIO
MIOUCKA, aHANIN3a U CUCTeMaTH3aI[HN
nH(OpMaNnK 110 N3y4aeMbIM IpodIeMaM ¢
HCIIONIF30BAaHNEM PA3TTMYHBIX HCTOYHHUKOB,
HaYYHOH M y4eOHOU JIUTEpaTypHl,
nH(OPMaMOHHBIX 0a3 JaHHEIX, GOpMUpYeT
COOCTBEHHBIE MHEHUS U CY)KIACHUS,
apryMEHTHPYET CBOO MO3UIIHIO

3HaTh:

OCHOBHBIE ITOHATHS 3TOTO IIPEAMETa, IOHUMATh
coJepikaHue QpyHIaMEHTaIbHBIX 3aKOHOB U
OCHOBHBIX MOJIEJIEH

YMmernb:

(hOpMyJIHPOBATH OCHOBHBIE OIPENCICHHS
IpeIMETa, NCTIONB30BaTh TEOPEMBI U
YpaBHEHHS IS PEIICHHS 3a/1a9 TEOPETHIECKON
¢buzuku

Buaagern:

HaBBIKAMH ITPUMEHEHHS OOIIUX METOIOB
TEOPETHYECKOIT (PM3UKH K PELICHUIO
KOHKPETHBIX 33124

YK-1 CriocoOeH oCyIIeCTBIATH
MOUCK, KPUTUYECKUH aHAIN3 U
CHHTE3 HH(pOpMaLUK, TPUMEHATh
CHCTEMHBII MOAXOM IS
pelleHNs NOCTABICHHBIX 3a/1a4

NVK-1.1 Ananusupyer 3a1ady, BbIIEIAA €€
0a30BBIE COCTABIIAIOIIIE

NVYK-1.2 OcyuiecTBisieT MOUCK HHPOPMAIIUU
JUISL peIlIeHus 337a491 110 pa3InYHbIM THIIAM
3aIPOCOB

NVYK-1.3 Onpenensier, aHanu3upyeT U
CHHTE3HPYeT HH(OPMALIUIO, HEOOXOIMMYIO IS
pemIeHus 3a1a4n

NVYK-1.4 IIpu o6paboTke nHGOpMAIUT
MIPUMEHSAET CUCTEMHBIN TTOAXO A PeIIeHUs
MIOCTaBJICHHOH 3a1a4u, (OpMHUPYET
COOCTBEHHBIC MHEHHUS U CYXJICHNS,
apryMEHTHPYET CBOIO MO3UIIHIO

3HaTh:

KOHIICIITYAJIbHBIC U TCOPETUUCCKHUEC OCHOBBI
TeopeTHIecKoit (pU3nKH, ee MecTo B 00mIIeH
CHCTeMe HayK U LEHHOCTEH, HCTOPUIO
Pa3BUTHS U COBPEMEHHOE COCTOSHHE

YMmernb:

(hOpMyJIMPOBATH OCHOBHBIE OIPECICHHS
IpeIMETa, NCTIONb30BaTh yPaBHEHUS
TEOPeTHIEeCKON (PU3MKH IS KOHKPETHBIX
(HU3NIECKUX CUTYaLUil; OOBACHATH
cozpepkanne (QyHIaMEHTAIBHbBIX IPUHIUIIOB U
3aKOHOB

Baagern:

TEPMHHOJIOTHEH TIPEIMETHOH 00J1acTH
mucnuIuinHbl « Teopernueckas Gusnkay

3. COJEPKAHUE YUYEBHO! JUCHUIIIMHBI (MOIY.JIST),

CTPYKTYPUPOBAHHOE 110 BUJIAM YYEBHBIX 3AHSATHI U IO TEMAM (PA3JIEJIAM)

Ne
n/n

HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/

Bcero TII1

yacoBs

Cemectp

Paznen 1. OcHoBHBIE M0J10:KeHHsI. OCHOBBI KHHEMATHKH.

1.1

yckopenue. /JIex/

OOBEKTH ¥ MOZIENH KJIacCHUeCcKOH MexaHUKH. [IpocTpaHcTBO U Bpems. IHBapHaHTHOCTH 5 2 -
1 KOBApHAHTHOCTb YpaBHEHUH ABMKeHHs. KMHeMaTHKa MOCTyNaTeIbHOTO U
BpalareiabHoro ApwxeHus. [locrynarensHoe nBumxenue. Cucrema orcuéra. [IpuHuun
otHocutensHOCTH [amimes. [IpeoOpazoBanus [anmmnes. ['paHUIbI MPUMEHIMOCTH
KJIaCCU4ECKOM MexaHuku. MarepuanbHoi Touku. Tpaextopus. [lyTs n nepemernienue.
CkopocTb 1 yckopeHHe. Pannyc KpuBU3HBI TpaeKTOpHHU. TaHT€HIIMAIBHOE U HOPMAaIbHOE

1.2

Tpaektopus. I1yte u nepememenue. CkopocTs U yckopeHue. Paguyc KpuBU3HbL 5 2 -
TpaexTtopuu. TaHTeHIMaTbHOE U HOpManbHOe yckopenue /I1p/




1.3

OOBEKTHI ¥ MOZIENH KIIacCHUecKOH MexaHUKH. [IpocTpaHcTBO U Bpemst. IHBapHaHTHOCTh
1 KOBapUaHTHOCTb ypaBHEHMI nBMkeHust. /Cp/

Pa3nen 2. OcHoBHBIE MoJI0:keHNs MexaHnukn HeloTona.

2.1 3akonbl HploTOHA. YpaBHEHUs JBHKEHHs], IUHAMHIKA YACTULl, 3aKOHBI COXPaHEHHUS.
Ilepssliii 3akoH Hpl0TOHA 1 OHATHE MHEPLMANIBHON cUCTEMBI 0TCuéTa. BTopoii 3akoH
HeroroHa kak ypaBHeHUe NBU>KeHUs. IIOHATHS MacChl, CUIIbL, UMITyJIbCa. TpeTuii 3aK0OH
HbroToHa 1 npezessl ero NPUMEHEHHUs. 3aKOH BCEMUPHOTO TsroTeHust. /JIex/

2.2 3akonbl HploTOHA. YpaBHEHHMS JBHKEHHUS, AMHAMUKA YaCTHIL, 3aKOHbI coxpaHeHus. /TIp/

2.3 3HavyeHune 3akoHOB HbroToHa 1151 pa3BuTHs MexaHukH. /Cp/

Pa3nen 3. BpamareabHoe 1BU:KeHUE TBEPIOTO TeJia.

3.1

AbcomoTHOoe TBEpIoE Teno. BpammarensHoe 1BMXeHHe. YTIIOBast CKOPOCTh U YTIIOBOE
YCKOPEHUE, UX CBA3b C IMHEHHBIMU CKOPOCTSAMH U YCKOPEHHSMH BPaIlaloIEerocst
TBEPAOro Tesa. MoMeHT uHepuu Tena. Kunetndeckas 3Heprus BpallaoLerocs
TBEPAOro Teia. Boeruucnenue MoMeHTOB MHepuuu. Teopema IlIteiinepa. MoMEHT cubL.
MoMeHT umIysbca. Y paBHEHHE MOMEHTOB. Y paBHEHUE AUHAMUKH BPaIlaTeIbHOTO
newxenns. /JIex/

32

ypaBHeHI/Ie MOMCHTOB. ypaBHCHI/IC JAWHAMHUKH BPpAIATCIIbHOIO ABUKCHU . /Hp/

33

Beranciienne momenToB nHepnuu. Teopema [lIteiinepa. /Cp/

Pasjen 4. 3aKkoHBI cOXpaHeHUs.

4.1

3aKOH COXpaHEeHUs umiyabca. OTHOPOAHOCTb IPOCTPAHCTBA. 3aKOH COXPAHEHUS
MOMEHTa umIryibca. Mzorponus mpoctpancTa. Pabora, MOmHOCTE. DHEprus
KHHeTH4YecKas ¥ moTeHnuansHas. [Tonstue cunosoro noist. KoHcepBaTHBHBIC CHIIBL
CBs3p MEXy MOTEHIUATIBHON HEPTUeH 1 CHIION. 3aKOH COXPaHEHUs] MEXaHUYECKON
sHeprud. OTHOPOAHOCTH BpEeMEHH. 3HaYCHUE 3aKOHOB COXPaHECHHUS B MeXaHUKe. /JIex/

4.2

[IpuMeHeHne 3aKOHOB COXPAaHSHHUS JUTS PEIICHNS KIIACCHUSCKOH 3a1a4 MeXaHuKH. /I1p/

4.3

3HauCHUE 3aKOHOB COXpPAaHEeHUsI B MexaHuKe. /Cp/

Pazpen S. Jlarpan:keBa ¢gopMyJMpoBKa MeXaHUKH.

5.1

ITonsitre o ces3sx. [ToHsTHE O BapHAIIMOHHBIX MPUHIUIIAX B MeXaHUKU. [IpuHIMT
l'aMuIIbTOHA - TPUHIMIT HANMEHBIIETO ASUCTBUA. Y paBHEHUE U QyHKIHs Jlarpamka.
Oyukius Jlarpanxka cBoboHON yacTriel. OyHkuus Jlarpanka U ypaBHEHUS IBUKESHUS
CHUCTEMBI B3aMO/ICHCTBYIOIIUX YacTHII. /JIek/

52

VYpaBuenus Jlarpamka. OCHOBHBIE CBOMCTBa ypaBHeHUH Jlarpamka v pyHKIMN
Jlarpamxa. I[Toctpoenne dynkim Jlarpamxa, pemenne ypasaenus Jlarpamxa. /IIp/

53

Bapnannonssie npuHIUIE MexaHuku. /Cp/

Pa3nen 6. OnHoMepHOe IBH:KEHHE

6.1 OnaomepHoe nprmxeHne. PuHUTHOE M MHOUHHUTHOE ABIDKeHHE. ObIee pemenne
YpaBHEHHUSI OTHOMEPHOTO ABIKeHHs. /JIex/

6.2 OnuomepHoe asuxeHue. /IIp/

6.3 @dunnuTHOE 1 HHOHHUTHOE ABIDKeHue. /Cp/

Pa3nen 7. /IBu:keHMe B IEHTPAJbLHOM 110JIe

7.1 OOmue cBOCTBA ABMXEHUS B IEHTPAIBHOM I10JIe, 3a/1a9a AByX Tel. Haxoxnenue
TPaeKTOPUU B IIeHTpalbHOM Holne. 3agaya Kemnepa. J[BikeHne 4acTUIBI B KyJTOHOBCKOM
moJie oTTankuBanus. /JIex/

7.2 OO01m1re CBOMCTBA ABMKCHHUS B IICHTPAILHOM TIosie. HaxoxIeHne TpacKTOpuu B
HeHTpansHOM moie. /IIp/

73 VYupyrue u HeyIpyrue CTOIKHOBeHUS. D PeKTHBHOE cedeHne paccesHus. Popmyra

Pezepdopna. /Cp/

Paszgen 8. MaJible koJ1e0aHus.

8.1 YpaBHEeHHE THHEHHOTO TAPMOHMYECKOTO OCHMIIIATOpA. 3aTyXarolue KoineOaHusl.
BemHyxnennsle konebanus, pesoHaHc. CBoOOHbIE KOJIeOaHUs B CHCTEMAX CO MHOTHMH
CTENEHAMH CBOOOIHI. /JIex/

8.2 Pemenne ypaBHEHNS IMHEHHOTO TAPMOHNYECKOTO ocIuiuisTopa. /I1p/

83 CBoOonHBIE KOJIeOaHHs B CHCTEMaX CO MHOTHMH CTENEHIMHU cBOOOIBL. /Cp/

Pa3nen 9. 'amuibTOoHOBA (DOPMYIHPOBKA MEXaHUKH.

9.1 KanoHmueckue ypaBHEHNS IBIDKCHUS, GyHKINA ['ammmsToHa. ©a3oBoe mpoCTPaHCTBO.
Wnterpansr apmxenus u ckobku ITyaccona. /JIex/

9.2 Kanonnueckue ypaBHeHus IBIKeHUs. MHTerpans! nemkenus u ckooku [lyaccona. /ITp/

93 lamuneToHOBa hopmynupoBka MexaHuku. /Cp/

Pasgen 10. CtanuoHapHoe 3/1eKTpUYECKoOe 10J1e




10.1 Omneparuu ¢ BekTopamu. I'paanenT, quBepreHnus, porop. Bropeie nponssoaxsie.3akoH 8
Kynona. Dnekrpudeckoe none. 3akoH ['aycca. JluBepreHIus 1 poTop NEKTPHUECKOTO
nonst. [ToTeHarn. DHeprust CUCTEMBI 3apsaoB. Y paBHeHue Jlamnaca. /JIex/
10.2 I'panuent, nuBeprenuus, porop.3akoH I'aycca. JluBepreHIys U pOTOP 3IEKTPUUECKOIO 8
moJst. DHeprus HeNpPephIBHOTO pacmpeeneHus 3apsaos. /I1p/
10.3 Bexkropnas anredpa. [Ipumenenue 3axona I'aycca. /Cp/ 13
Paznen 11. CTanuoHapHoe MAarHUTHOE IOJIe
11.1 MarnutHoe none. [Tocrostansiii Tok. Cuna Jlopenna. 3akon buo-Casapa. JluBepreHuus u 6
POTOP MarHUTHOTO T0JIs1. BekTOpHBIH moTeHnuant. /JIek/
11.2 IupKkynsiist MarHUTHOTO TouIsl. J{MBEpreHIys 1 poTop MarHuTHoro most. /I1p/ 6
11.3 IToctostHHbIN TOK. 3akoH Oma. /Cp/ 14
Paznen 12. IlepemeHHOE 371eKTPOMATHUTHOE MOJIE
12.1 OnexTpoMarHutHast uHAYKIMA. 3akoH Dapanes. YpaBHeHus MakcBeiia.3aKoHbI 6
COXpaHEHHMs1. DHEPTHUs ¥ UMITYJIBC 3JIEKTPOMAarHUTHOTO Hous. /JIex/
12.2 DNEKTPOABIIKYILAS CHIIAa. DJIEKTPOMAarHUTHAs MHAYKIUS. 3aa4i Ha 3aKOHBI 6
coxpanenns. /I1p/
12.3 WnterpansHas ¢popma ypaBHeHuit Makcpemra /Cp/ 12
Paznen 13. Uzayyenue
13.1 BonnoBoe ypaBHeHue. [1nockue BonHbl. 3anasapiBatonye noreHuuansl. Iloae toueunoro 4
3apsga. M3mydeHue ToueuHoro 3apsaa. /Jlex/
13.2 CpoiicTBa miockux BojiH. Ilone uznyuenus toueuHoro 3apsiaa. /IIp/
13.3 Iorenmuansl ToyeyHorO 3apsiaa. JunonsHoe usnyuyenue. /Cp/ 8
Paznen 14. PeaatuBucrckas (popMyJIHPOBKA 31eKTPOAHHAMUKH
14.1 IMpuanun otHOCHTeNnbHOCTH. HTEpBan Mexxay coobrtusmu. [Ipeobpasosanns Jloperna 6
JUIs KOOpAHHAT. YeTbIpexMepHble BEKTOPBI M TeH30pbl. KoBapruaHTHas 3anuch HHTEpBaIa
u ipeoOpazoBanuii JlopeHna. PensaTuBHCTCKHE BEIPaXKCHUS TSl SHEPTHH M UMITYJIbCA.
Tensop anexTpoMarHuTHOro nojist. Koapuanraas 3anuch ypaBHEHUH Ui
9JIEKTPOMArHUTHOTO 1oJst. /Jlex/
14.2 IIpeobpaszoBanus Jlopenna s ckopocTd. CoxpaHeHHE SHEPIHU U UMITYJIbCa B TEOPHU 6
oTHocuTenbHOCTH. /T1p/
14.3 OTHOCHUTENIBHOCTb IPOCTPAHCTBEHHBIX U BPEMEHHBIX OTPE3KOB. Y PaBHEHUS IBHKCHUS 10
3apsiia B KoBapuaHtHoi popme. /Cp/
Pasnen 15. Beegenue. IIpeamer kBaHTOBOM MexaHukH. MicTopusi BOSHUKHOBEHHSI KBAHTOBOW MEXaHUKH
15.1 IIpenmer kBaHTOBOI MexaHUKU. Matepus B kiIaccuueckor ¢pusuke. IIpeanonoxenne o 2
KBAaHTOBOM XapakTepe H3lydeHus. JIuckpeTHOCTh u3nyueHus. [lepBas TuHUS pa3BUTHA
KBaHTOBOW MeXaHUKH. Bropas nuHus pa3BUTHs KBAHTOBOW MeXaHMKU. MaTpuyHas
MexaHuKa. /JIex/
15.2 KsanToBas mpupona mznydenus. @orodpexr. /TIp/ 2
15.3 KsanToBas npuposa uznydenus. /Cp/
Pa3nen 16. CraTucTuyeckasi HHTepIpeTanus KBAHTOBOM MeXaHMKHU
16.1 BonaoBoit maket. Matepnperarus bopaa. [Tpuniun cyneprno3unuu. /JIex/
16.2 BonzoBble cBoiicTBa MukpodacTull. BonHoBoit naker. CooTHOIIEHUE 6
Heonpenenéunocteit. /Ip/
16.3 Konnennust KopIycKyIsipHO-BOJIHOBOTO ayanm3ma. /Cp/ 1
Pasnen 17. MaTemaTu4eckuii annapat KBAHTOBOH MeXaHUKHU
17.1 IIpoctpancTBo cocrosHuit. BomHoBas ¢yHknms cuctemsl. OnepaTopsl. Anrebpa 8
omnepaTtopoB. OyHKIuH onepaTopoB. OOpaTHbIE ONEPaTOPB. IPMUTOBO CONPKEHUE.
N3smepenne. Habmonaemsie. CooTHOIIEHNE HeonpeaenéHHocTel. OnepaTopsl
KOODPJMHATHI ¥ UMITYJIbCa, IPYTUX (U3HIecKuX BennanH. CoOCTBEeHHBIC (QYHKITNN 1
COOCTBEHHBIEC 3HAUCHNUS OIIEPATOPOB B CIydae AUCKPETHOTO U HEMPEPHIBHOTO
crekTpoB. /JIex/
17.2 BosnoBast GyHKIMS B KOOPIMHATHOM M MMITYJIbCHOM HpecTaBieHusx. CBoiicTa 8
orepaTopoB. JINHEWHOCTH onepaTopoB. KOMMyTaTOpEl M aHTHKOMMYTATOPBI. DPMHUTOBO
conpspkeHne. CamoconpspkEHHbIE onepatopbl. OOpaTHBIC M YHUTapHEIE ONIEPaTOpPHI.
Oyukimu onepatopoB.CoOCTBeHHBIE (PYHKINMU U COOCTBEHHBIE 3HAYCHUS
omeparopos. /I1p/
17.3 MaremaTrdeckui anmapaTt KBaHTOBOW MexaHuKH. /Cp/ 4
Paznen 18. /[muHaMHKa KBAHTOBOI CHCTEMbI




18.1

OBomronus KBaHTOBOH cucTeMbl. CBOWCTBA OmepaTopa 3BoIonu. BpemenHoe
ypaBHeHue llIpéaunrepa. IlnoTHOCTh MOTOKA BepOSITHOCTU. CTallMOHAPHBIE COCTOSHHUS.
V3meHeHne cpeqHIX 3HAYCHUH (DU3MUECKUX BETIHMIHNH co BpeMeHeM. [Ipencrasnenne
Ieitsen6epra. MuTerpans! apmxeHus. [lepexon kK KITaCCHYECKAM yPABHEHUSAM
nBwxenus. /Jex/

18.2

Bpemennoe ypasnenue Llpénunrepa. CtannonapHoe ypasHenue IlIpénunrepa.
Brrunciienue cpeqHux 3HaYCHUN Qu3rueckux BeauauH. /TIp/

Pa3pen 19.

JIBI/DKeHl/le YacTUulbl B TOCTOAHHOM CHJIOBOM 110J1€, HE 3AaBUCAIIIEM OT BPEMEHHU

19.1

ITorenunanbHas crenka. [loreHnuansHas sima. JIMHEeHbII rapMOHUYECKUN OCIAIIIATOP.
JIBrKeHHe B I10JI€ IIEHTPaIbHON CHIIBL. JBIDKEHNE B KYTTOHOBCKOM TIouIe. /JIex/

19.2

IorenmuanpHas cteHKa. [loTeHnmanbsaeni 6apeep. [loTeHmanphas sma. [apMorndeckuit
ocuIATOp. YacTuna B HEHTPabHO-CUMMETPUYHOM Holne. [IBUkKeHHEe B KyJTOHOBCKOM
nosie. BostHOBBIe hyHKIIMU atoMa Bogopoaa. /TIp/

Paznpen 20.

ATOMBI H MOJIEKYJIBI

20.1

Onsith! [lTepHa u 'epnaxa. Cniun, OnepaTop yriioBoro MoMeHTa. Oneparopsl CIIMHOBOTO
1 OpOUTATLHOTO MOMEHTOB. [10NTHBIH MOMEHT. MarHUTHBIE MOMEHTHI aTOMOB. ATOM BO
BHEIIIHEM MarHUTHOM MoJie. Tox1ecTBeHHOCTh YacTull. CHMMETpUYHbIE U
AHTHCUMMETpPUYHBIC BOJHOBbIC GpyHKIMH. [TpuHimmn [Taymu. O6MeHHOe B3aMOISHCTBHE.
MHOTr0371eKTpOHHBIE aTOMBI U MOJIEKYJIbl. ATOM renus. Mosekyna Bogopo/a.
[Mepronnueckas cuctema seMeHTOB MeHeneeBa. BanentHocts atoMoB. /JIex/

10

20.2

CnuH, Oneparop yriaoBoro MomenTa. Onepatop kBagpara MoMeHTa. CloxeHue
MOMEHTOB. CHCTEMBI TOXIECTBeHHBIX YacTull. /I1p/

20.3

ATOMBI U MoJIeKyJbI. /Cp/

Pazpen 21.

IMpudau:kéHHbIE METOIbI KBAHTOBOI MEXaHUKHU

21.1

CrauyoHapHas Teopysi BO3MYILCHUH Il HEBBIPOKAECHHOTO criekTpa. [loHsTre o MeTo e
caMoCoIIacoBaHHOrO 1moJst. /JIex/

21.2

CranuoHapHas Teoprs BO3MYIICHHUH I HEBBIPOXKAeHHOTO criektpa. /IIp/

Pasznen 22.

DJieMeHThI PeIITHBUCTCKON KBAHTOBOM MeXaHUKHU

22.1

VYpasuenue Kneitna-I'opnona ®oxa. YpasHenue dupaka. HacTHIIbI 1 aHTUYACTHIIBL.
KBanToBaHMe 351€KTpOMarHuTHOro noist. @oToHsl. B3aumoaeicTBue aToMoB ¢
9JIEKTPOMAarHUTHBIMH MOJIsIMHU. /JIek/

22.2

Vpasuenue Kieitna-I'opnona @oka. Ypasuenue upaxa. /IIp/

223

DeMEeHTHI PENATUBUCTCKON KBaHTOBOM MexaHUKH. /Cp/

Paszgen 23.

3akiouenue. I/IHTepl'[prTalll/Il/l KBAHTOBOI MeXaHUKH

23.1

Knaccudurkanuu natepnperanuii. Hanbonee nomynsipHble HHTEPIPETANH:
aHcaMOJeBble HHTEPIPETAN; HeaHcaMOeBble (HECTATUCTUYECKHE); HHTEPIpeTaIHs
MHO’KECTBa MUPOB. [Ipyrue momyisapHble nHTepnperanun: ¢poH Heiimana; kBaHTOBO-
JIoTHYecKas HHTeprpeTanus: narepnperanus Oeitamana. /Jlex/

232

WnTtepnperanuy kBaHTOBOI Mexanuku. /Cp/

Pasznen 24.

TepMO}Il/IHaMl/lKa MAaKPOCKOIMUYECKUX CUCTEM C (l)I/IKCl/IIJOBaHHLIM KOJIMYECTBOM BelIeCTBA

24.1

[TonsTHE 0 MAKPOCKOITMYECKUX CUCTEMAX, PABHOBECHBIX M HEPABHOBECHBIX
TepMOAMHAMHUYECKUX Tpolieccax. [[puHINT TeMIepaTyphl U MPUHIKIT SHTPOIIHH.
[ToHsTHE BHYTPEHHEH SHEPTUH U IIEPBOE HAYAI0 TePMOJANHAMUKH. MoZeIb UIeaabHOTO
raza. [lonsTre abCOMIOTHOM TEeMITEpaTyphl H a0COTIOTHOM SHTPOITUH. ATHa0aTHIECKUHA U
M30TePMHUYECKHUN TOTeHIIUABL. [IepBoe Havano TepMOAMHAMUKHY JUIsl PABHOBECHBIX
npoueccoB. PaboTa u koiudecTBo Tera. [lonsaTre TemioeMKocTH. TermmoeMKoCcTh
ujeanbHoro raza. TepMonnHamudeckne kodpdurmenTo. Mozens ra3a Ban-nep-Baabca.
uxn Kapno. Teopema o KIIJ nukina Kapuo. Bropoe Hauano TepmoimHaMuKy.
OHTaNnbNMA U TepMOIMHaAMUYecKuil moTeHman ['ubocea. /Jlex/

242

IlonsiTue o MAaKpPOCKOIMMYECKUX CUCTEMAX, PABHOBCCHBIX U HEPABHOBECHBIX
TepMOANHAMHUYECKUX Tporieccax. [lepoe Hadamo TepMOIHHAMUKH U PABHOBECHBIX
mponeccoB. L{uxn Kapro. Bropoe Hagano tepmoaunamuxw. /T1p/

243

TepMmonuHaMIKa MaKPOCKOIIMIECKHX CHCTEM C (PUKCHPOBAHHBIM KOJIHYECTBOM
BemiectBa. /Cp/

Paspgean 25.

MaKpocxonnqecxne CHUCTEMbI C IEPEMECHHBbIM KOJUY€CTBOM BelIECTBA

25.1

XUMHUECKHI OTeHIKaN. POCT S3HTpoNMHU B mpolieccax BEIpaBHUBAHUS. DKCTpEeMallbHbIE
CBOICTBa PHTPOITUH ¥ TEPMOJANHAMUYECKUX OTCHIIMAIOB. PaBHOBecue (a3 u GazoBbie
niepexoabl. PazoBeie Mepexoibl MepBoro poaa. Y pasuenue Knaitnepona-Knaysuyca.
PaBHOBecue Tpex (a3. SBneHus neperpesa u nepeoxyuaxaeHus. GazoBsie nepexos!
BTOpOTO pona. YpaBHeHue DpeHdecta. Teopus Jlangay. @eppomarnetnsm. Touka
Kropu. /JIex/

25.2

MaKpOCKOHI/I‘{eCKI/IC CHUCTEMBI C NICPEMCHHBIM KOJIMUYCCTBOM BCIICCTBA. /Hp/




253 MakpoCKOIMYIeCKHe CHCTEMBI C IEpEeMEHHBIM KOIUYeCTBOM BemiecTsa. /Cp/ 8 8 | -
Pa3nen 26. O0uue NpUHUMIBI CTATHCTHYECKOT0 OMUCAHUS MaKpocKonnyeckux cucreM. Meron I'n6oca

26.1 Mertoxn I'n66ca. Cratucriueckue ancambin. OyHkuus pactpeneneHus. Teopema 8 4 -
JInyBusuisa. dazoBblie cpennue. CBsA3b SHTpoONMHU ¢ QyHKUMEH pacnpenenenus. Oouue
CBOICTBa paBHOBECHBIX (DYHKIMIT pactpeneneHns. MUKpOKaHOHHYECKOe, KAHOHHIECKOE
u OoJbIioe KaHOHWYEecKoe pactipeneneHus [ n60ca. CBs3b CTATCYMMBI C
TEPMOJIMHAMUYECKUMH TTOTEeHIHaIaMu. /JIex/

26.2 Merton I'n66ca. @ynkuus pacnpeaeneHus. CBsi3b SHTPOIIUH ¢ QYHKIHUEH 8 6 -
pacnpenenenust. /TIp/

26.3 OO01IHe TPUHITUITBI CTATUCTUIECKOTO OTMCAHUS MaKPOCKOIIMUECKUX CHCTEM. MeTox 8 4 -
I'm66ca. /Cp/

Pa3nen 27. PaBHoBecHbIe PYHKIIUM pacnpeaesieHus s HIeaJbHBIX TA30B U UX NMpHUMeHeHue

27.1 Oynkuuu pacnpenenenus Gepmu-Jlupaka, boze-OinmTelina u Makcsenna-bonbimana. 8 10 -
DneKTpoHHbIH ra3 B Metamax. CreKkTpajibHas INIOTHOCTh SHEPTUU PAaBHOBECHOTO
H3ITydeHus abcomoTHO YepHoro tena. @opmyna [Tnanka. TemoBoe nBIKCHUE B
kpuctaiax. @oHoHHbIH ra3. boze-ra3 npu HU3KKX Temmneparypax. boze-koHnencams.
SIBneHns CBEpXIIPOBOAUMOCTH U CBEpXTeKydecTH. /JIex/

27.2 Oyuxiuu pacnpenenenus Oepmu-/upaxa, boze-Ditamreitna u Makcsenna- 8 6 -
Bonbumana. /TIp/

27.3 PaBHOBecHbIe hYHKIIMYU pacnipeesieHus U ux npumenenue. /Cp/ 8 6 -

ITpumeuanue: I — npakTHyecKas NOATOTOBKA.

4. TPYIOEMKOCTD YYEBHOM JUCHUILIMHBI (MOYJIST) IO BUJIAM YUEBHBIX 3AHSITHIA,

CAMOCTOSATEJBHOI PABOTE OBYUYAIOIIAXCS 1 ®OPMAM KOHTPO.JISA

OOneM B 3aUeTHBIX equHunax: 14 3.e., B akaJgeMHuecKux yacax: 504 akaj. gac.

DOpMBI KOHTPOJISI B CEMECTpax:
IK3aMeHsbl 5, 6,7, 8

Bup 3anaruit Pacnpenenenue no cemecrpaM (B akageMH4eCKHX Yacax)
Uroro 5
PVII PITJ PVII PITJ PVII PITJ
Beero | IIII | Becero | IIIT | Beero | IIII | Becero | IIII | Becero | IIII | Beero | IIII
Jlexuuun 130 - 130 - 36 - 36 - 30 - 30 -
IIpakTuueckue 3aHATHS 130 — 130 - 36 — 36 - 30 - 30 -
CamocrosTensHas paborta 136 - 136 - 45 - 45 - 57 - 57 -
IIpomexxyTouHast aTTecTanus 108 - 108 - 27 - 27 - 27 - 27 -
HTtoro yacos 504 - 504 - 144 - 144 - 144 - 144 -
Bun zanartuit IIpoaoJkenue TadIULBI
7 8
PVII PITJ PVII PITJ
Bcero | IIII | Becero | IIIT | Beero | IIII | Becero | IIII
Jlexun 36 - 36 - 28 - 28 -
IIpakTuueckue 3aHATHSL 36 — 36 - 28 — 28 -
CamocrosTensHas paborta 9 - 9 - 25 - 25 -
ITpomesxyTouHas aTTecTanus 27 - 27 - 27 - 27 -
HTtoro yacos 108 - 108 - 108 - 108 -

5. MEPEYEHb YYEBHO-METOJUYECKOI' O OBECITIEYEHMSA IO YYEBHOM JUCIHUATIIMHE (MOY.JIIO)

5.1. YueOHas aureparypa *

No ABTOp(BI), 3arnaBue WsparensctBO, TOM,
/11 COCTaBUTENIL(H) KOJIMYECTBO CTPAHUIL
1 Casenbes U. B. OcHOBBI TeopeTHueckoi gusukn : B2 1. : T. 1 : MexaHuka. Cankr-IletepOypr: Jlans, 2005.
DNEeKTPOAMHAMUKA: YISOHUK JIJISI By30B —493 c.
2 Casennes 1. B. OcHOBBI TeopeTryeckol Gusuku : B 2 T. : T. 2 : KBaHTOBast Cankr-IletepOypr: Jlans, 2005.
MeXaHUKa: y4eOHUK IS BYy30B —430c.




3 Azopxkuna O. [

Crarucraueckas pusuka u TepmoanHaMuka : Y. 2 :
Cratuctuueckas Gpusuka: yuebHoe nmocodne

Tomck: U3a-so TITIY, 2012. —
63 c.

4 Azopxkuna O. [I.

Crarucriyeckas pusuka u repMoanHaMuka : Y. 1 : DiaeMeHTsI
TEPMOJMHAMHUKHU: METOTUIECKOE TIOCOOUE JIsT BY30B

Towmck: U3n-so TITIY, 2011. —
71 c.

5 Jlannay JI. /1.,
Jupum E. M.,
ITuraeBckuii JI. I1.

Teopernueckas ¢usnka : B 10 1. : T. 3 : KBanToBas MexaHuka:
yuebHoe mocodue i By30B

Mocxksa: DU3MATIJIAT, 2002.
—803 c.

6 A3zopkuna O. [I.

Teopernueckas ¢pusrka. Momyib : KBaHTOBAsi MEXaHHUKa:
yaeOHOe rmocodne I By30B : Ul OakajaBpoB : AIIEKTPOHHBIH
pecypc (http://fulltext.tspu.ru/LA/m2014-18.pdf)

Towmck: U3a-Bo TI'TIY, 2014. —
79 c.

7 Azopkuna O. /1., Onn
B. i

DNeKTpoANHAMUKA: TOcOOUE MO PEIICHHIO 3aay :
METOANYECKOE MOCOOUE IS BYy30B

Tomck: Usn-so TI'TIY, 2010. —
46 c.

8 Azopxkuna O. 1.

Teopernueckas dusrka. Moayipb : cTaTuCTHYECKast (PU3UKA:
cOOpHUK 33189

Towmck: U3n-so TI'TIY, 2014. —
19¢c.

9 I'antmaxep @. P., pen.
IIaraunxnii E. C.

Jlexumy Mo aHATUTHYECKON MEXaHUKe: ydeOHOe Tocoone st
BY30B

Mocxksa: DU3MATIJIAT, 2002.
—262c.

10 | Azopkuna O. JI.

Teopetnyeckas pu3rka. Moaysb : KBAHTOBas MEXaHUKA:
COOpHHK 327129 : AIEKTPOHHBIH pecypc
(http://fulltext.tspu.ru/LA/m2014-06.pdf)

Tomck: Usn-so TITIY, 2014. —
28 c.

11 | Asopkuna O. [I.

Teopernueckas ¢puznuka. Moxyis : TepMOIUHAMUKA | COOPHUK
3a7ay : aneKTpoHHbIH pecypc (http://fulltext.tspu.ru/LA/m2014-
08.pdf)

Towmck: U3n-Bo TITIY, 2014. —
20 c.

5.2. Hepeqem, IJICEKTPOHHBIX 06pa30BaTeJI]>HLIX pecypcoB, COBPEMEHHBIX HpO(l)eCCl/IOHaJ'lebIX 0a3 JAHHBIX U
](IH!I_)ODMa].lI/IOHHbIX CNIPABOYHBIX CHCTEM, HEOOXOIMMBIX JIJISI OCBOEHHSI YIe0HOI ANCHUILIHHBI (MomyJst) *

apXUB EKTPOHHBIX MPEMPUHTOB MO (HU3NKE, MATEMaTHKE U KOMIIbIOTepHbIM HaykaMm. (http://arxiv.org/)

2 | caiir xaur o ¢usuke (http://eqworld.ipmnet.ru/ru/library/physics.htm)

5.3. Hepeqeﬂb nporpamMmmHoOIo o0ecrneyeHus (JII/[IIel-BI/IOHHOl"O u CB060}1H0 pacnpocTpaHsieMoro nporpaMmmMmHoOro 06ecneqeﬂnﬂ,
B T.Y. OT€CYECCTBCHHOI'O HpOH3BOI[CTBa), HCIMOJB3YEMOTO IIPH OCYIIECTBJICHHH 06p230B2TeJI]>HOF0 npomecca

1o y4eOHOM AucuMNIuHe (MOIY/I10)

1 | CranpapTHBIH OQHCHBINA TaKeT

CBOOOZHO PacCIPOCTpaHsIeMOe W/HiIH TIPOIpUeTapHOe (KOMMEpUYECKoe) MporpaMMHOE oOecIieueHre, BKIFoYarniee
TEKCTOBBIHN MPOIECCOP, TAOTUIHBIN MPOIIECCOP, TPOTPAMMY ITOATOTOBKH MPE3CHTAIIHA.

* [IprMedaHue K pa3aeny.

Jlata oOpamieHuss K DICKTPOHHBIM YUYeOHBIM W3JaHHWAM (BKJIFOYAs DSJICKTPOHHBIC W3MaHWS W3 DJICKTPOHHBIX OMOIMOTECHYHBIX
CHCTEeM), SJIEKTPOHHBIM 00pa30BATEIBHBIM pecypcaM, COBPEMEHHBIM NPO(ECCHOHATBHBEIM 0a3aM MAaHHBIX M HWH()OPMAIHOHHBIM
CIIPaBOYHBIM CHCTEMaM COBIAJIAeT C JAaTOH yTBep KAeHuUs paboueil mporpaMMbl yueOHONW AUCHUILTHHBI (MOIYJIS).

6. MATEPUAJIbHO-TEXHUYECKASI BA3A, HEOBXO/IUMAS JIIs1 OCYIIECTBJIEHMS
OBPA30OBATEJIBHOT'O MNPOIECCA IO YYEBHOU JUCHUIIJIMHE (MOJAYJIIO)

6.1. YaeOHas ayIuTopus AT IPOBEACHUS:

— 3aHATUH JIEKIIMOHHOTO THIIA,

— 3aHATHH CEMHHAPCKOTO (TIPAKTHYECKOT0) THIIA,
— TPYITOBBIX ¥ HHINBHIYAIbHBIX KOHCYIBTAIIHH,
— TEKYILETo KOHTPOJIS ¥ IPOMEKYTOUYHOH aTTeCTaIluu.

OCHAIEHUE:

VYueOHas ayauTOpHs, YKOMIUICKTOBAaHHAS CICIHATU3HPOBAHHON MeOENbI0 M TEXHUYECKHMHU CpPEICTBAMH OOYUYCHUS, CITy>KaIliMH
JUI TIpENCTABICHHS y4eOHOM WH(pOpMamuu OONBIION ayIUTOPHH, AT IIPOBEICHUS 3aHATHH JIEKIMOHHOTO THIIA, MPAKTHIECKHX
3aHATHH (CEMHUHAPCKOTO THIA), KYPCOBOTO IPOSKTHPOBAHHS (BBIMOJHEHHS KypCOBBIX paboT), TPyNIOBBIX M WHAWBUAYaAIbHBIX
KOHCYJIbTallH, TEKYLIEro KOHTPOJISI M MPOMEXYTOUHOH arrecTannu. i mpoBeAeHMs 3aHATHH JICKIMOHHOTO THUIA O0yYaroIMMCS
npeaIaraloTcss HaOOphl IEMOHCTPAMOHHOTO OOOpYMOBaHHA M Yy4eOHO-HAITLAMHBIE ITOCOOHMS, OOECHeYMBAIOIINE TEMATHUCCKUE
WILTIOCTPALUH.
6.2. TToMerneHus U1t CaMOCTOSTEIILHOM PaboThl 00yYarOIIHXCS.

OCHAIIEHUE:
ITomemennss s caMocTOSATENbHONH pabOTHI 00ydarommMxcs, OCHAIIeHHBIE y4eOHOHW Mebenpro. Paboume Mecta oOydarommxcs
000pyZ0BaHbl KOMIIBIOTEPHON TEXHHKOH M IIOMKIIOUEHBl B JIOKAJbHYIO BBIYHCIUTEIBHYIO CE€Th, B T.4. C HCIOJIb30BAHHEM
6ecripoBoHoro Wi-Fi moximoueHus, ¢ BO3MOXKHOCTBIO BBIXOAA B INIOOANBHYIO ceTh VIHTEpHET M C JOCTYIIOM B 3JICKTPOHHYIO
nH(pOPMAHOHHO-00pa30BaTEIBHYIO CPEY.

IMTPOT'PAMMHOE OBECIIEUEHUE:
KommiekT cBOOOIHO pacrpoCTpaHsIEMOro IPOrpaMMHOTO OOECICUEHHUs MM IIPONPUETAPHOrO (KOMMEpPYECKOro) IpOrpaMMHOTO
oOecrieyeH s, BKIOYast
— Gpaysep,
— npocMoTtpuuku pdf- u djvu-daiinos,


http://fulltext.tspu.ru/LA/m2014-18.pdf
http://fulltext.tspu.ru/LA/m2014-06.pdf
http://fulltext.tspu.ru/LA/m2014-08.pdf
http://arxiv.org/
http://eqworld.ipmnet.ru/ru/library/physics.htm

— oHCHBIH MakeT (B T.4. TEKCTOBBIII IIpoueccop, TaOIMYHBIH MpoLeccop, MporpaMMa MOATOTOBKH MPE3eHTALU).
6.3. IlomerueHns st XpaHEeHHs! ¥ IPOQUIIAKTHYECKOTO 00CITy)KUBaHUS y4eOHOTO 000pyI0BaHMSI.

7. METOAUYECKHUE YKA3AHUS JUIS1 OBYYAIOIAXCH
IO OCBOEHUIO YYEBHOU TUCIUITJIMHBI (MO Y JIA)

7.1. MeTonnyeckue peKOMEHIAIUH JJIs1 00Y4AaIOLIMXCS M0 OCBOCHUIO Y4eOHOi THUCIUIIHHBI (MOYJIs1)

Jlns Gomee TrIyOOKOTO OCBOCHHS MaTephaia Mo JaHHOMY Kypcy OOyJarommmMmcs PEeKOMEHIYETCSl MCIONB30BaTh OCHOBHYIO H
JOTONHUTENBHYIO JIUTEpaTypy. BaKHBIM SBISeTCS peIIeHHe JOCTaTOYHO OOJIBIIOrO KOJIMYECTBA 3aJad KaK B ayJUTOPHUH, TaK U
CaMOCTOSATENIBHO B KayecTBe J[OMAIIHMX 3aJaHMi; aKTUBHOE YYaCTHE B CEMUHAPCKUX 3aHATUAX, HA KOTOPBIX OOydaroluecs
W3JIaTaloT TEOPETHYCCKHH MaTepHall, HM3YYeHHBIH HMH caMocTosATenbHO. OOydJarommMmcs peKOMEHIyeTcs peryisipHO H3ydaTh
JIEKIIMOHHBIA MaTepHal, TOTOBICh K TeKYIIM OIIPOCcaM U KOHTPOJIBHBIM paboTaMm.

B kypce «Kiaccuueckas MeXaHHMKa» B KadeCTBE CaMOCTOSATEIbHOHM pabOTHI TpeularaeTcs pelleHHe 3aJad MO TeMaM,
HEPEUNCICHHBIM B Y4eOHO-METOIMYECKOM II0cOOMM «3ajaud MO KIACCHMYECKOH MeXaHHKe», KOTOpOE YKa3aHO B CITHCKE
PEKOMEH/IOBaHHOH JHTepaTypbl. OCOOEHHOE BHHMaHHE CIEAYET YAENUTH MEepBOH IaBe, KOTOpas SBISETCS BBOJHOM K OCHOBHOMY
COIEPKAHUIO IpeaMeTa: aHauuTudeckod Mexanuke Jlarpamka u ['amunbrona. Ilpu pemeHuu 3agad CleAyrolUX INIaB IIOMHMO
3HAKOMCTBA C KPaTKUM TEOPETHYECKUM BBEIEHHEM, KOTOpPOE€ JAeTCsl B IOCOOMH, HEOOXOIUMO M3ydeHHE JIEKIHMOHHOTO MaTepHana,
KOTOPOMY JaHHOE ITOCOOHE COOTBETCTBYET.

B kypce pazmena «KBaHTOBas MeXaHMKa» OOydYarOIIMMCS B KadeCTBE CAMOCTOSITCIBHOM pabOTBHI TMpemIaracTcsi perieHue
3a7a4 10 BCEM TeMaM JaHHOro Kypca. IIpuMeps! pemreHus 3agay AalOTCSA Ha JIEKIUAX, HOATOMY IOCEIEHHE BCEX JICKIUH SBISETCS
00s13aTeTbHBIM

YacTpl0 CcaMOCTOSATETBHOW pabOTHl OOYYaIOIIMXCS SBIAETCS MOATOTOBKA K dKk3ameHy. OOywaromeMycsi MpeaaraeTcs
HepeueHb KOHTPOJIBHBIX BOIIPOCOB, Ha KOTOpBIE OH OTBEUaeT Iepe] SK3aMEHOM (TecThl, KOHTPOJIBHBIE pabOTHI), IOCIE YEro
Hoy4aeT JOMYCK K 3k3aMeHy. IlepedeHb BOIPOCOB K K3aMeHy MPEACTABIEH B MpHiaraomumcs k nporpamme OMM.

8. OLIEHOYHBIE U METOJUYECKHUE MATEPHAJIBI AJ151 IPOBEJAEHUS TEKYIIETO
KOHTPOJISI YCHEBAEMOCTH 1 IIPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIINXCSI
MO YYEBHOM JUCHUILIMHE (MOIY.JIIO)

IIpencrasnensl B IlpunoxeHun.

PaGouass mporpamMma y4eOHOW AMCIUIUIMHBI (MOJYJISI) COCTAaBJICHA B COOTBETCTBUU C YYCOHBIM
1aHoM, (eiepaabHBIM TOCYIaPCTBEHHBIM 00pa30BaTe/IbHBIM CTAHAAPTOM BBICIIIETO 0Opa30BaHUS 110
Hanpaesnenuro nooeomosku 44.03.05 Iledazoeuueckoe obpasosanue (¢ 08ymsa npogunamu no020moeKu)

PazpaboTunk(n) paboueil mporpaMMbl y4eOHOM TUCIUIUIMHBI (MOAYIIS):
Kupunnosa Enena Huxonaesna, k.¢h.-m.H., doyenm

Kynawenxo Opuii [lemposuu, 0.¢h.-m.H., npogheccop

Yynpuxoe Huxonaii Jleonuoosuu, 0.¢h.-m.H., npogpeccop

Onn Braoumup Aroenesuu, 0.¢h.-m.H., npogeccop




IIpunoxeunue

OINEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI U1 TIPOBEAEHUS TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTHU " HPUOME)KYTO‘IHOI‘/JI ATTECTALIUN
OBYYAIOIIUXCH 11O YYEBHOU JUCIUIIVIMHE (MOAY JI1O)

Teopernyeckas pusnka

Hanpasnenue nmoarorosku: 44.03.05 [enarornveckoe oOpazoBanue (¢ AByMs MPOQPIISIMHU TOJTOTOBKH )
Hanpaenennocts (mpoduin): Marematrka u Ousnka

dopma oOydeHus: ouHas



