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Pabowas mnporpamMMa IUCHMIUIMHBI (MOZIyNsl) pa3paboTaHa B COOTBETCTBHH C CaMOCTOSITEIBHO
ycraHoBiaeHHbIM MI'Y  o6pasoBarensHbiM crangaproM (OC MIY) st peann3yeMblXx OCHOBHBIX
npodeccHoOHaTBHBIX 00Pa30BaTEIBFHBIX IPOTPAMM BBICHIET0 00pa30BaHMsI MO HANPaBICHUIO TOATOTOBKU
«®Pu3uka» B penakuuu npukaza MI'Y ot 30 nexadbps 2016 r.

I'ox (roxer) mpuema na o0yuenue 2016, 2017, 2018, 2019.

Kypc — 3
cemecmpol — 6
3a4emmbix eOuHUY — 2
axkademuyeckux yacos — 34, 6 m.u.
aexyuil — 17 wacos

npakmudeckux sanusamut — 17 yacos

Dopma npomescymoyHol ammecmayuu.

sayem 6 6 cemecmpe



1. Mecto aucuuniauasbl (moayJis) B ctpykrype OIIOII BO.

I[I/ICI_[I/IHJII/IHa «®Du3ukKa KOHACHCUPOBAHHOI'O COCTOSAHHUA» ABIIACTCA 0a30BBIM KypCoM,
3aKJIaJIbIBArOIIUM OCHOBBI [JI1 YCBOCHUA Oonee Y3KUX CIICHUAJIbHBIX KYPCOB.

2. Bxognble TpeOGOBaHMS IS OCBOEHUS AUCUHUIIMHBI (MOIYJIs1), MPeIBAPUTEIbHBIE YCI0BUSI
(ecsiu ecTh).

YcnenrHoe 0cBOCHNE AUCIUILINH IO BBICIICH MaTeMaTHKe 1 0011el (pusnke.

3. Pe3yabTarhl 00y4YyeHHs MO JHCHUIUIAHE (MOIYJI0), COOTHECEHHbIe ¢ TpedyeMbIMHU
KOMMETEHI[USIMU BbITTYCKHUKOB.

[Inanupyemsble pe3ynbTaThl 00ydeHHsI 10 AUCHUIIIIMHE (MOYIIIO):
3HaTh!
TTOHATHS:

- Kpucraimueckast cTpykrypa

- CTpyKTypa pealbHbIX KPUCTALIIOB

- DHepreTruecKue 30HbI (HaYaIbHBIC TPEACTABICHHS)

- Konebanus KpUCTAIITNIECKOM PelIeTKH

- Ypyrue cBoMCTBa KPUCTAIIIIOB

- DJIEKTPOHHBIN ra3

- DJEeKTPOH B KPUCTAJUIMYECKOM MEPUOINUECKOM T0JIe. DHEPreTUUeCKrue 30Hbl.

VYMeTs:
- OnpenensaTh TEIJIOBBIE CBOWCTBA TBEPIBIX TEI.

Bnaners:
- Knaccudukaruei Kpucramion.

HMmetb OnbIT:
- MccnenoBanus Ipupoibl pACCMOTPEHHBIX SIBIICHUIA.
- OpueHTHpPOBaHUS B MAaTEMATUYECKOM ammapare, MX ONMUCHIBAIOIIEM.
- [IpeacraBnenust BO3MOKHBIX MPHUIIOKEHUN N3Y4EHHBIX 2P PEKTOB.

4. ®opmar 00y4eHHs — KOHTaKTHBIM.

5. O0beM IUCHUNIMHBI (MOAYJIfA) COCTaBiIseT 2 3., B TOM uucie 34 akaJeMHUYeCKHUX daca,
OTBEJIEHHBIX Ha KOHTAKTHYIO paboTy 0OydJarIuxcs C MpenojaBareieM (ayIuTopHas Harpyska), 38
aKaJeMHYECKHUX YaCOB HA CAMOCTOSITENbHYIO paboTy 00ydaromuxcs.

6. ConepxaHve IMCUMIUIMHBI (MOAYJisl), CTPYKTYPHPOBaHHOe MO TeMaM (pa3genam) c
YKa3aHHeM OTBeJICHHOI0 HA HUX KOJIHYeCTBA aKaJJeMUYeCKHX YaCOB M BH/AbI Y4eOHBIX 3aHATHH.



6.1. Crpykrypa AUCHMIUTHHBI (MOAyJif) Mo TemaMm (pa3aejaM) ¢ YyKa3aHHeEM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA AKaIeMUYeCKNX YaCOB U BU/IbI Y4eOHbIX 3aHATHH.

HaumenoBaHue HomuHaJbHbIE TPY103aTPATHI 00y4aIOIIET0CS
pasnenoB u TeM | KonrakTHas paGora CamocrosiTejbHas " =
AUCHUILINHBI (pabora BO padora o0y4aromerocs, S 5
(Mmoayas), B3aMMO/1eliCTBUN € aKajeMuvecKue s =
npemnojaaBarTejiemM) qackl = =7
dopma Bujabl KOHTAKTHOM 5 : § E
MPOMEKYTOYHOM padoThI, E gz 3
aTTecTalliy 10 | aKaJleMHYeCKHEe YAChI = a 3 o:)
AUCHHILINHE ° o = 2 % S
(Mony.110) w é w O E )
SER| E&% = A
SSE| FEE g 8
& =
= 8
Kpucramnnueckas | Koncyns | Pemenue 3 5 -
CTPYKTYypa. taumu, 1 | 3amay, 1
CrpykTypa Koncyne | Pemenne 4 8 -
pEaTBHBIX Tanuu, 2 | 3agad, 2
KPUCTAJIJIOB.
Oneprerudeckue | Koncyne | Pemenue 4 8 -
30HBI (Ha4aJbHBIE | Taluu, 2 | 3a71ad4, 2
MIPEACTABIICHMUS).
Knaccuduxanus Koncynp | Pemenue 3 7 KontponbHas
KPUCTAJUJIOB. Tanuy, 2 | 3agad, 2 paborta
Konebanus Koncynp | Pemenue 3 7 -
KpUCTAJUIMYECKOM | Tauuwu, 2 | 3aj1ad, 2
PEIIETKH.
VYupyrue cBotictBa | Koncyns | Pemenue 4 8 -
KPHUCTAJJIOB. Tanumu, 2 | 3am;ad, 2
Tennosie Koncynp | Pemenue 4 8 -
CBOICTBa TBEPIbIX | Taluu, 2 | 3amad, 2
Tel.
OnektpoHHbIi ra3. | Koncynes | Pemenue 3 7 KonTposbHas
Tanumu, 2 | 3am;aq, 2 paborta
DNEKTpOH B Koncyns | Pemenue 4 8 -
KpUCTAJUIMYECKOM | Talluu, 2 | 3ajad, 2
MIEPUOIUIECKOM
noJie.
DHepreTu4yecKkue
30HBI.
Hpyrue Buael - - - - -
CaMOCTOSITENILHOM
paboTslI (pu
HaJUYHH):
Hampumep,
KypcoBast paboTa,
TBOpUECKast
pabota (dcce)
17 17 32 66
IIpomexyrouHas 6
aTTecTamus
(3auem)
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6.2. Conep:xanue pa3esioB (TeM) TUCHUTLIHHBI.

Ne o/

‘ HaumenoBanue paszenoB (TeM) IUCIMILIAHBI ‘ CoJiepkanue pa3aesoB (TeM) TUCHUILINH

Jlexiu

1.

Kpucranauyeckasi cTpykrypa.

Uctopus CTaHOBJICHUSA OTT.
Kpucramnuueckas  pemerka u  0Oasuc.
CuMMeTpusi KpPUCTAJUIMUECKOM  PELIETKH.
Pemerkun bpase. WNHpekcest Y3I10B,
HaIpaBJIEHUN U TUIOCKOCTEN. MccnenoBanus
KPUCTAJUIMYECKON  CTPYKTYpbl ~ METOJIOM
PEHTT€HOBCKOH Audpakuuu.

CTpyKTypa peajibHbIX KPUCTAJJIOB.

TeroBble koneOaHus. ToueuHble NeQEKTHI:
nedexktsl  mo  @Dpenkento.  TodeuHble
nedextol: nedextsl mo lllortku. Todyeunsie
nedektel: npuMecH. JluHelHbie ne(eKTh:
KpaeBble nuciokanuu. JInHensie nedeKTsl:
BUHTOBBIC JIUCIIOKAIIUH. JInnelHbIe
neheKTHI: CBOIICTBa JIMCIIOKAITIH.
[ToBepxHOCTHBIE  NE€(DEKTHI. O0BeMHEBIE
ne(hEeKTHI.

JHepreTu4ecKue  30HBI

NpeACTABJICHUSA).

(HaYaJbHbIE

DHepreTuyecKkue YPOBHU CBOOOIHBIX
atomoB. [lpunmun Ilaymu. OGpa3oBanme
30H MpU COMMKEHUU aTOMOB. 3arloNHEHHE 30H
anektpoHaMu.  [lpnextprku.  [omynpoBoHUKN.
T IpoBOTHHKH.

Knaccupukauuss KpucTaaios.

MonekynsipHbie KPUCTAJUIBI. HNonnsie
Kpuctayibl.  KoBaJleHTHbIE  KPUCTAJUIBI.
Meraninueckue KpUCTaulbl. DHEPrUs CBSI3U
B MOJIEKYJISIPHBIX KpHUCTajllax. DHEprus
CBS3M B MOHHBIX KpUCTaJJIaX. DHEpIVs CBSBU B
KOBAICHTHBIX ~KpHCTAUIAX. OHEPIUs CBMBU B
METUIMYECKHX KPUCTATIAX.

Kose0aHusi KPUCTANIIMYECKOM PeIETKH.

Konebanus JIMHEHHON OJHOATOMHOM
nernoukd. Kosiebanus NUMHEHHON aTOMHOU
HENOYKH C  JIByXaTOMHBIM  0a3zucom.
Konebanus TPEXMEPHOTO KpUCTaJlIa.
CrexTp HOpPMalbHBIX KOJICOAHWH PEIICTKH.
KBanToBBI# XapakTep koneOanuii. DOHOHBI.

Ynpyrue cBOMCTBa KPUCTAJLJIOB.

Mexannueckue HanpsbkeHus. Jledopmaruu.
3akoH ['yka. Ynpyrue nocTosiHHbIE.

TenjioBble CBOMCTBA TBEPABIX TeJI.

TemnoeMKkoCcT  TBEpABIX  T€l.  3aKOH
Mrononra-IItu.  Teopuss  TEIIIOEMKOCTH
OnnmreitHa. Teopus Ternnoemkoctu Jlebas.
Anrapmonunueckue d¢p¢extsl.  TeruioBoe
pacumiMpeHue  TBepAbIX Tell. Pemeroynas
TEIJIONPOBOJHOCTb.

JIEKTPOHHBII ra3.

OnektpoHsl B Metaie. Kiaccuueckas
MOJENb Trasa CBOOOJIHBIX 3JIEKTPOHOB
Hpymd. DHepreTudeckre YpOBHH CBOOOTHBIX
NIEKTPOHOB B KpHUCTaJUIe. BBIpOXKICHHBIN
AIEKTPOHHBIN ra3. Pacnipenenenne depmu-




Hupaka. TernnoeMKocTh JIEKTPOHHOTO Tasa.
DJEeKTPONPOBOIHOCTh U TEIUIONPOBOJAHOCTD
MeTauioB. 3akoH Bunemana-®paniia.

DJIeKTPOH B
NEePUOIMYECKOM T0JIe.
30HBI.

KPHUCTAIINYECKOM
JHepreTuveckue

BonHoBble (yHKIMM Ha TpaHHILE IEPBOU
30HBI bpuimosna.  IIpoucxoxaenue
sHeprernueckor menu. Teopema bioxa.
Oyukuun bioxa. Moaens Kponura-llennu.
OddexTuBHass  Macca  IJIEKTPOHOB B
KpHUCTaJuIe.

CeMuHapbl

1.

Kpucranauveckasi cTpykrypa.

Pemerkun bpase. WNHpekcest Y3I10B,
HalpaBJIeHUNA U TUIocKocTer. MccnenoBanus
KPUCTAJUIMYECKONM  CTPYKTYphl ~ METOJIOM
PEHTT€HOBCKOM audpakuuu.

CTpyKTypa peajibHbIX KPUCTAJJIOB.

TeroBble koneOaHus. ToueuHble NeEKTHI:
nedexktsl  mo  @Dpenkento.  TodeuHble
nedextsl: nedextsl mo lllorTtku. Todyeunsie
nedektel: npuMecH. JluHelHble ne(eKTh:
KpaeBble nuciokanuu. JInHelHbie nedeKThl:
BUHTOBBIC JIMCIIOKAIIUH. JInnelHbIe
neheKTHI: CBOICTBa JIMCITOKAIWM.
[ToBepxHOCTHBIE  NE€(EKTHI. O0BeMHEBIE
Ne(hEeKTHI.

JHepreTu4ecKue  30HBI

NpPeACTABJICHUSA).

(HaYaJbHbIE

[Tpuniun [Taynu. 3anormHeHre 30H eKTPOHAMH.

Knaccupukauus KpucTaaios.

OHeprus CBSI3U B MOJIEKYJISIPHBIX
KpUCTaJIaX. OHEpPrusi CBS3M B HOHHBIX
KpUCTaJUIaX. OHEPIWSl CB3BM B  KOBAICHTHBIX
KpUCTAUIAX. OHEprusl CRSBU B METAUIMYECKHX
KpUCTUIAX.

KoJsie0aHus1 KPUCTANIMYECKOM PeIETKH.

Konebanus JIMHEHHON OHOATOMHOM
nernoukd. Kosiebanus nMHEHHON aTOMHOU
IEMOYKA C  JBYXaTOMHBIM  0Oa3ucom.
Konebanus TPEXMEPHOTO KpHUCTasa.
CriekTp HOpMaJIbHBIX KOJCOAHWI PEIIeTKH.

Ynpyrue cBOMCTBa KPUCTAJLJIOB.

Mexanunueckue HanpsbkeHus. Jledopmaruu.
3akoH ['yka. Ypyrue nocTosiHHBIE.

TenJioBble CBOIiCTBA TBEP/BIX TeJI.

TemnnoeMKoCTb TBEPABIX TeNl.
Anrapmonuueckne d¢dektel.  TemoBoe
pacmiMpeHre  TBEpAbIX Ten. Pemierounas
TEMJIONPOBOJHOCTb.

DJICKTPOHHBII ra3s.

OHepreTuyeckue YPOBHH CBOOOTHBIX
IEKTPOHOB B KpUCTaJUIE. BBIpOXKICHHBIN
IEKTPOHHBIN ra3. Pacnpenenenne depmu-
Hupaka. TemnoeMKoCTs dJIEKTPOHHOIO rasa.
ONEKTPONPOBOJHOCTh U TEIIONPOBOAHOCTh
METaJUIOB.

JIEKTPOH B
MEePUOIMYECKOM I0JIe.
30HBI.

KPHCTALJINYECKOM
JHepreTuveckmne

BonHoBble (yHKIMM Ha TpaHMIE TMEpPBOU
30HBI bpummosna. ®Pynkuuu bioxa.
Monens Kponura-Ilennn. OddexTuBHas
Macca HJIEKTPOHOB B KpUCTAJLIIE.




7. ®oua oueHouHbix cpeacrtB (P®OC) niasi oueHUBAHUSL Pe3YJbTATOB O0y4YeHHS IO
AUCHHUILINHE (MOIYJIIO).

7.1. TunoBble KOHTPOJIbHBIC 3aJaHHSl WJIM HHbIe MAaTepHaJbl I IPOBeJACHUs!
TEKYILIEero KOHTPOJIA yCIeBAeMOCTH.
CucrteMa poMeKyTOYHOTO KOHTPOJIS 3HAHWH BKIIFOYAET 3a4€T, MPOBOJAUMBINA B YCTHOH (Gopme B
KOHIIE IIECTOTO CEMECTPA.

7.2 Tunosbie KOHTPOJIbHBIC 3aJaHUsl HJIH HHbBIE MaTepUaJibl AJIsI NPOBCACHUSA
l'lpOMe)KyTO‘lHOﬁ arreCcranmu.

- JUIA 3a4eTa

Bomnpocel, BEBIHOCUMBIE HA 3a4€T.

Kpucrannnueckas pemierka u 6asuc.

CumMMeTpus KpUCTAIUTMYECKON PEIIeTKH.

Pemetkn bpage.

WHnekcs! y3710B, HAIIPABJIEHUH U INTIOCKOCTEMN.

HccnemoBanus KpUCTAIUTMYECKON CTPYKTYPBI METOJIOM PEHTTEHOBCKOH TU(PpaKIInH.
TenoBbie KoEOaHNUS.

Toueunsie nedexTol: nedexTs mo OpeHkerto.

Toueunsie nedextol: nedexrsl no loTTKN.

Toueunsle neeKTHI: TPUMECH.

0. JIuneiinbie Te()eKThI: KpaeBbIe UCIOKAIUH.

11. JIuneitabie nedeKThl: BAHTOBBIC TUCIOKAIUH.

12. JIuneitabie nedeKThl: CBOWCTBA AUCIOKAIIAMN.

13. TloBepxHOCTHBIC 1e(DEKTHI.

14. O6bemHubIe nehEKTHI.

15. DHepreTuyeckue ypoBHU CBOOOIHBIX aToMOB. [IpuaIun [Maymu.
16. O6pazoBanue 30H P COTMKEHUN aTOMOB.

17. 3anonnenue 30H anekrpoHamu. uanexkrpuku. [lomynpoBoanuku. [IpoBoagHUKH.
18. MonekynspHble KPUCTAILIBI.

19. MonHHbBIEC KpUCTAIIIBL.

20. KoBaJIeHTHBIE KPUCTAJLIBI.

21. MeTamnyeckue KpUCTaJlIbl.

22. DHeprus CBsI3U B MOJIEKYJISIPHBIX KpHUCTallIax.

23. DHeprus CBsI3U B MOHHBIX KpUCTAJIIAX.

24. DHeprus CBsI3U B KOBAJIECHTHBIX KPUCTAJLIAX.

25. DHeprus CBsI3U B METAIMYECKUX KpUCTAIIIAX.

26. Konebauusa nuHEeNHOM 0THOATOMHOM LIEITOYKH.

27. Konebanusi TMHEITHONW aTOMHO LIETIOYKH C IBYXaTOMHBIM 0a3HCOM.
28. Konebanus TpeXMepHOTO KpUCTaslIa.

29. CriekTp HOpMaJIbHBIX KOJICOaHUH pereTKy.

30. KanrtoBslii Xapaktep kosieOaHuii. @OHOHBI.

31. MexaHNuecKue HaIpsKEHUs.

32. lepopmanumn.

33. 3akoH ['yka. Ypyrue noctosiHHbIE.

34. TerutoeMKoCTh TBEpABIX Ted. 3akoH Jrononra-Iltu.

35. Teopust TEIIOEMKOCTH DUHIITEHHA.

36. Teopus TeroemkocTtH [lebas.

37. Aurapmonndeckue 3pdextol. TemioBoe pacmmpeHne TBepAbIX Tell.
38. Pemiero4Hast TEIIOMPOBOHOCTD.

39. DnekTpoHsl B MeTaiie. Kinaccuueckast MoJiesb ra3a cBOOOAHBIX 3JIEKTPOHOB Jpyo.
40. DHepreTuveckrue ypoBHU CBOOOIHBIX HJIEKTPOHOB B KPHCTAILIE.

41. BeipoxxieHHBIH 21eKTpoHHbIN Ta3. Pacnipenenenune ®@epmu-/lupaxa.

HROo~NoGa~wNE



42. TermnoeMKOCTh AIEKTPOHHOTO Ta3a.

43. DneKTponpoBOTHOCTh U TEILIONPOBOIHOCTE METAJLIOB. 3akoH Bunemana-®dpanna.
44. BonHoBble (DyHKIIMU Ha TpaHUIle IEpBOH 30HBI bprintrosHa.

45. IIpoucxoxaeHne F3HEPreTUYECKOH LIENH.

46. Teopema broxa. @ynkiun bioxa.

47. Mogenb Kponura-Ilennu.

48. DddexTrBHAS Macca HIEKTPOHOB B KPUCTALIE.

IKAJIA U KPUTEPUU OUEHUBAHMUS pe3ynbraroB 00yuenus (PO) no qucuuminne (MoayJiio)

Ouenka
POn
He 3auteno 3a4yTeHo
COOTBETCTBYIOIIHE
BH/JIbI OLIEHOYHBIX CPEACTB
3HaHus OtcyrctBre | dparmeHTapHbIC O0mmue, HO He CcdopmupoBanHbIe
(Oomawnue 3aoanust) 3HaHUHN 3HAHUA CTPYKTYpUPOBaHHbIE CHCTEMaTHUYECKHE
3HAHUSA 3HAHMS
Ymenust OrtcyTcTBUE B nenom B uenom ycnemrtoe, HO VYcneniHoe u
(xonmponwrvle pabomot) yMEHUH yCIIEIIHOE, HO HE | coJiepXKalliee OTeIbHbIe CHCTEMaTHUYECKOE
cucreMaTHyecKoe npo0enbl yMeHHe yMEHUe
yMeHHe (mormyckaeT HETOYHOCTH
HENPUHIUIHAIBHOTO
xXapakTepa)
HaBbiku OTtcyTcTBHE Hannuue B nenom, CcdopmupoBaHHbIe
(Bi1ageHus, ONBIT JeATEIbHOCTH) HaBBIKOB OTJENbHBIX c(OpMUpPOBaHHBIC HaBBIKU (BIAJCHU),
(3auem) (BnaneHui, HaBBIKOB HaBBIKM (BJIAJICHUS ), HO IIPUMEHSIEMBIE IIPU
OITIBITA) (Hamuuue HCIOJb3YyEMBIE HE B pelIeHuH 3a1a4y
(parmMeHTapHoro aKTHBHOM (opme
OTIBITA)

8. PecypcHoe obecneueHue:

— IlepevyeHb OCHOBHOM M JIONOJHUTEJIbHOM JIUTEPATYPHI.

1. Emudanos I'.1. ®usuka tBepaoro tena / 1. Enudanos. — 4-e uza., crep. — M.: Jlanp, 2011.

— 288 c.

2. Jlanmay JI.[., Jlupmmn E.M. Teopernueckas ¢uzuka: B 10 T. T 3/ JI./I. Jlannay, E.M.
JIupmun. — 5-e u3a. crep. — M.: ®usmatiut, 2001. — 808 c.
3. Jlanmay JI. /., Jlupmmun E.M. Teopernueckas ¢usuka: B 10 T. T 9, u. 2 / JI. /1. Jlannay, E.M.
JInpmun. — 4-e u3a. crep. — M.: @usmatiut, 2004. — 496 c.

— Onucanme MaTepHAIbHO-TEXHNYECKOT0 00ecreyeHusl.

Yuebuplit kabuner Nel74, (33,21 m 2)

Y4eOHbIX CTONOB — 9 WIT., CTynbeB — 19 mit.,
3-X cTBOpUaTas JocKa Juig Mena — | mrT.,
Cron ansa npenoaasatens — 1 mir.
CraumoHapHBbIi 3KpaH s TpoeKTopa — 1 mT.
MynsTumenniinbii npoekTop — [lepcoHanbHbIN KOMIIBIOTEP B KOMILIEKTe CTOJ 1715
npenogaBaTens Bo3aMoKHOCTh TOJKITIOYEHHSI HOYTOYKa U MyIbTUMEIUHHOTO 000pYyI0BaHMs,
6ecripoBoiHOM noctymn B uHTepHET Criricok [10 Ha HOyTOyKax: Microsoft Windows 10, Microsoft
Office 2016, Google Chrome, Mozilla Firefox, Adobe Reader DC, VLC Media Player.

9. CooTBeTcTBHE Pe3y/a1bTATOB 00y4eHus mo faHHomy 3JjeMenTy OIIOII pesyabTraram
ocsoenus OIIOII yka3ano B o0meii xapakrepuctuke OIIOIL

10. 5I3pIK npenoxaBaHUsl PyCCKUM.




11. IlpenonaBaTeJb (MpenogaBaTeJIn).

JlokTop (U3MKO-MaTeMaTHYeCKUX HayK, mpodeccop Mapk boprucoBuu Crpyraikuii.

12. ABTOp (aBTOPBI) IPOrpaMMBbI.

Crapmuii pernogaBaTelb kKadeapbl GU3NKH U T€OPU3HKH, PyKOBOIUTEIIb 00pa30BaTEeILHOM
IporpaMmsbl 1o HanpasiaeHuto noarotoBku 03.03.02 «dusuka» Anapeit BanepreBruy Cyaumos.




