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®U3UKO-MATEMATHYECKHUI daxkyabTer

AHHOTAIMA

paboueii nporpaMMbl y4eOHO AU CHUILTUHBI

b1.B.01 ®Pwu3uka TBEpAOro TeJia
Hanpasaenne noarorosku 6axkanaspuara 03.03.02 ®@usuka

b u3yyeHust AUCUMIIMHBI
Ileny Kypca «Pu3nka TBEPAOrO TENa» COCTOMT B CUCTEMATUYECKOM H3JIOKEHUU CIIOCO-
00B M METOJOB IPUMEHEHHS OCHOBHBIX IPUHIMIIOB KBAaHTOBOM TEOPUU K MCCIEIOBAHUIO
CBOMCTB KPUCTAJUIMYECKUX TBEPIBIX TEII.
CTy#eHT JOKEH ITO3HAKOMHUTBCS C HEKOTOPBIMH METOJAaMH, INPUMEHSEMBIMH K
ONUCaHUIO HaOIroaeMbIX (U3MYECKUX SBICHUH M NPUOOPECTHM HABBIKM CaMOCTOSITEIbHBIX
HAYYHBIX MCCJIEIOBAaHUH, BKIIIOUasi (POPMUPOBAHUE HABBIKOB M3yUCHHsI HAYYHOH (PH3HUECKON

JUTEPATYPHI.

Mecto mucuuminnsl B ctpykrype OIIOII BO 6akanaBpuara

Jucuumnnnna «®u3nka TBEpAOro Tenay OTHOCUTCS K 4acTH, (popMUpyeMoil ydacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

Jucuunnnza usydaercs Ha 4 Kypce B / ceMecTpe.

OcHoeHble HABbIKU, KOTOPBIMHU JIOJDKEH 00JajaTh CTYACHT: 3HATh OCHOBHBIE CBOWCTBA
HPOTSDKEHHBIX CUCTEM, O0YCIIOBJIEHHBIE KBAHTOBBIM XapaKTepOM B3auMMOAEHUCTBUI, 001a1aTh
HaBBIKAMU PaOOTHl C OOBEKTaMH, KOTOpPBIE XapakKTEpHBI JJISI PACCMAaTPUBAEMBIX CHCTEM,
BKJIIOYas MpsIMOE U OOpaTHOE MPOCTPAHCTBO, OMNEpAllMU CUMMETPUH, MHOTO3JIEKTPOHHBIE
BOJIHOBBIE (DYHKIIMH, UMETh TPEICTABICHUE O METOAAX PEIICHUS MHOTOAJIEKTPOHHBIX 3a/1ad,
TakuX, kak Mero Xaptpu, Xaprpu-Poka, Teopus Pynkunonana IlnorHocty, a Takke crienu-
JIBHBIX METOJAX PELICHUs 3aa4M O pacyeTe IEKTPOHHOM CTPYKTYpbI KPUCTAIIOB, BKIKOYas,
B TOM YHUCIIE, U UX NPUOJIMKEHHBIE BAPUAHTBI — METOJI CUJIBHOM CBS3M, METOJ] OYTH CBOOO/I-
HBIX 3JIEKTPOHOB, METOJ 3P(PEKTUBHON Macchl. YKa3aHHbIE HAaBbIKU JOJDKHBI CIIY>)KUTb OCHO-
BOM 111 MOHMMaHUS (PU3MYECKMX OCHOB TAKHX SBJICHHH, KaK 3JeKTPOH-()OHOHHOE B3aHUMO-
JIEHCTBHE, CBEPXITPOBOJIUMOCTD, a TAKXKE HIMPOKOr0 CIHEKTPAa ONTHYECKHUX ITPOLIECCOB B KOH-
JICHCUPOBAHHOM COCTOSIHHH.

3. Pe3yabTaThl 0OCBOEHHS TUCHHUIJIHHBI (MOTYJIfA)

CTBa M
HEIOCTATKH.

VYK-1.4. I'paMmOTHO, JIOTUYHO,
apryMEHTUPOBAHHO (hopMHpYyeET

BBIBOJIbI 1 TOYKY 3PCHU

Kon xomne-| HanMeHnoBanue koM-| HMHIMKaTop JOCTHKEHUS KOMIIE- B pesynbrare ocBogHUS
TEH-IIUU NEeTeHIINH TEHIUU JUCIUIUIMHBI 00yJarqIuics
(3axpennienHuvlil 3a OUCYUNIUHOL) JOJIKEH:

YK-1 Cnocoben ocy- VK-1.1. Ananuzupyer 3agauy, 3HaTh: AHaTU3UpPOBATH 3a-
LIECTBIISATH MOUCK, BbI/IENISIS €€ 0a30BbIE COCTaB- nady, BblAeNsAs ee 0as3oBble
KpUTUYECKUM aHanu3 | jsromue. OcyIecTBIseT 1e- COCTaBJISIOLINE
U CUHTE3 UHPOpMa- | KOMIIO3UIIUIO YMmerb: OCcymecTBIfTh MO-
L[UY, IPUMEHSATH CU- | 3a/ayH. MCK MH(OpPMALUKU JUIsl| pere-
CTEMHBIN MOIX0/ VK-1.2. Haxomut u kputne- HUS ITOCTABJIEHHOM 3aJadud 10
JUIS pELIEHUs 10- CKH aHaIM3HUpYeT MHpOopMa- [Pa37IMYHBIM TUIIaM 3aIPOCOB
CTaBJICHHBIX 3a/1a4 U0, HEOOXOIUMYIO ISl pete- Bmaners: Ilpu o6paboTke

HUs nHpopMaluu oTInYaeT (GaKThl
ITOCTaBJIEHHOM 3a]a4H. OT MHEHMH, WHTEPHpPETaLIN,
VYK-1.3. PaccmatpuBaer pasz- OLIEHOK,  (opMHUpYyeT| COO-
JINYHBIC BAPUAHTBI PEIICHUS CTBCHHBIC MHEHHMS M |CyXKIe-
3a/1a4yM, OLICHUBAs UX JOCTOUH- |[HMS, AapPryMEHTHPYET| CBOH
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COOCTBEHHBIE CYX/ICHUS U
OLIEHKHU.

OTtnuvaeT GakTel OT MHEHUH,
UHTEpIpeTaluii, OEHOK U T. 1.

B PACCYXICHUSAX JPYTUX
YYaCTHHUKOB

NeSITeIbHOCTH.

VYK-1.5. Onpenenser u olieHUBa-
€T MPAKTUYECKHE MOCIIEICTBHS
BO3MOJKHBIX peILIEHHH 3aauu.

IIK -3 roroBHOCThIO ipuMe- | TIK-3.1. [Tonnmaer ¢usudeckue | Bmagers: MeTogamMu Haxox-
HSTh Ha TIPAKTHKE OCHOBBI METOJIOB U CPEJICTBA neHusi, orbopa u o0beIIHe-
npodeccruoHanbHbIe npeoOpa3oBanus UHOOPMALIUY, | HUS PA3TMYHBIX METOJOB
BHAHUS TEOPHH U Me- | oOMeHa nHdopMaIuel Ha pac- npoBeJeHUs PU3NIECKUX
TOA0B (PU3NIECKUX CTOSTHUH C TIOMOIIBIO Pano- HCCIICIOBAaHHH.
FICCIIeI0OBaHUI AIIEKTPOHHBIX CPEACTB M TEXHO- | YMETh: OCMBICICHHO BHIOU-

JIOTHH. paTh Hay4HBI METOJ [IPOBE-

[1K-3.2. Bnageer MeTogosiorueit | neHus GU3NIECKUX UCIIe-
MaTeMaTU4eCKOro MOJICITUPOBa- | JOBaHUM.
HUS (PU3MYECKUX MPOIIECCOB U 3HaTh: crocoObl onpejerne-
00BEKTOB Ha 0a3e Kak CTaHIapT- | HUSA BUJOB U TUIIOB Ipodec-
HBIX TAKETOB aBTOMATU3UPOBAH- | CHOHANBHBIX 3a]1a4, a [TaKKe
HOTO MPOCKTUPOBAHUS U HCCIIE- | METOJIbI UX PEIICHHS IIPU
JIOBaHMI, TaK U CAMOCTOSTEIHHO | MPOBEICHUU (PUINUECKUX
CO3/1aBaCMBIX OPUTHHAITBHBIX WCCIICTOBAHHH
MPOrPaMM.

[TK-3.3. TlpumensieT muppoByo
TEXHHUKY TIPH 00pabOTKe JaHHBIX
MpU COOJIOIEHUH OCHOBHBIX
TpeboBaHui MH(OPMAITMOHHON
0€30MMacCHOCTH.

I1K-3.4. IIpumeHsieT coBpeMeH-
Hble HH()OPMAIIMOHHBIE CPEJICTBA
MIPY MIOATOTOBKE JTAHHBIX TPU CO-
CTaBJICHUU 0030pPOB, OTYETOB U
HAyYHBIX IyOIHKAITUH.

T1IK-4 Cnioco6en npoBoauth [[IK-4.1. 3HaeT ocHOBHBIE MeTO/AbI| BrageTsh: MeTomaMu Haxox-
HAy4YHBIC UCCIIEIOBA- [IPOBEJCHUS TEOPETUUYECKOTO H| JEHUs, 0TO0opa M 00beauHe-
HUSI B COOTBETCTBYIO- PKCIEPUMEHTAIBHOIO HCCIIEIOBA-| HUS Pa3IUYHBIX METOMOB
et oonacTy 3HaHWH UHUA B cdepe mpodeccuoHanbHON| MpoBeAeHUS (HU3MIECKUX

0(QOPMIISITH pe3yibTa- eI TebHOCTH. HCCIIE0BAHMI.
Tl uccienoBanuii 1 |[[IK-4.2 YuactByeT B oopMiIeHHH, YMETh: OCMBICICHHO BBIOU-
pa3paboToK [PE3yJIbTATOB UCCIEAOBAHUIN U Pa3-| paTh HAYYHBIA METO/I [TPO-

pabOTOK, MOJYYSHHBIX MPH MPOBE-| BEACHUS PUINUCCKUX [HC-
ITEHUW HAyYHBIX HCCIICIOBAHHWHA B| CIICIOBAHHIA.
chepe mnpodeccuoHanbHOM Jaes-| 3HaTh: CIOCOOBI OMpeene-

TEIILHOCTH HUS BUJIOB U TUIIOB TIpodec-
[1K-4.3 Bnaneer HaBbIKaMu pa- CHOHAJBHBIX 337124, a [TaKKe
OOTHI C COBPEMEHHBIM MPUOOP- METO/bI UX PEUICHUS [TPH

HBIM 000PY/IOBaHKEM, METOJIaMH | TTPOBEICHUU (PUINICCKUX
00paboTKHK M aHamn3a MOMy4YeH- | MCCIeAOBaHUN
HBIX PE3YyJIbTaTOB HAYYHBIX WC-
clieioBaHMii B cdepe npodeccu-
OHAJILHOU NIEITENbHOCTH
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4.2. Copep:xanue JUCUMILIMHBI (MOXYJIS)

1. Beenenue. OcHOBHbIE NOHATHA. TpaHCIALMOHHAsT ~CUMMETPHUS, OCHOBHBIE  BEKTOPBI
TpaHCIIAIUHI, dJIEMEHTapHas suelika, siueiika Burnepa-3eiitia, oOpaTHas pemieTka, mepBas 30-
Ha bpuiutiosHa, cucrema enuHuIl (ATOMHAas1, PEIATUBUCTCKAS)

2. OCHOBHBIC TTOJIOXKEHUS (PU3UKH TBEPJIOTO TEIa. [lepuonuueckuii MOTEHIUAI, TEO-
pema broxa, 30HHas CTPYKTYpa, JUCTIEPCUOHHAS 3aBUCUMOCTD, KJIacCU(UKAIUS TBEPABIX TEJ.
DOnemeHTapHbIe BO30YkaeHUs. KBasnuacTuiisi

3. KBanToBas 3a1aya MHorux Ten. Oomast (GpopMyInpoBKka KBaHTOBOW 3aJadyd MHOTHX TEI.
MHuoroanektponHoe ypaBHenue lllpeaunrepa, ['ammibToHnaH.

4. Annabatuyeckoe mpuoOIKEHHE. Pa3nenenuie aTOMHBIX U JIEKTPOHHBIX KOOPIUHAT.

5. OHORIEKTPOHHOE TPUOIHKEHHE. Banentnoe npubnmxenue. BapuanmoHHbIiA puH-
uun Putna. Ypasaenus Xaprpu. CamocoriacoBaHHbIN noTeHnualn. Pemenue «camocoriaco-
BAaHHBIX» YPaBHEHUH.

6. AHTHCUMMETPU30BaHHbIEC BOJIHOBBIE (DYHKIINU. Onpenenurens Cmdiirepa. Bpruuc-
JICHHE CpeAHMX 3HAYEHWH C JAeTePMHHAHTHBIMH (QYHKIUSAMH. BapualvoHHBIA MPHUHIIUIL
VpaBuenus Xaptpu-Poka. OOMeHHast SHEPTHS.

7. Teopust ®ynkuuonaina [Inornoctu DNeKTpOHHasl IJIOTHOCTh, ONPENIEICHUE, OCHOB-
HeIe cBolicTBa. [lepas Teopema XosnOepra-Kona. Bropas teopema Xo3ubepra-Kona, Bapua-
LUMOHHBIN MPUHLHKIL IS 3JIEKTPOHHOMN TNIOTHOCTH. DYHKIMOHAI IOJIHOM YHEPTUU.

8. Meton Kona-Illama. [TocTpoeHre (QyHKIHMOHAA SHEPTUU C HCIIOIH30BAHHEM (HUK-
TUBHOM CHCTEMBbl HEB3aUMOJAEHCTBYIOmMX uyacTull. YpaBHeHusi Kona-IlIhma. OOmeHHO-
KOPPEJSILIMOHHAS YHEPTHSL.

9. Metozp! penieHus: ypaBHeHUI 30HHON Teopun OOmiast hopmynupoBka 3aaauu. basucHbie
¢yuxuun. CexynsgspHoe ypaBHeHHE. MeTos MIIOCKUX BOJIH. MeTo IpHUCOeINHEHHBIX TUIOCKUX
BOJIH. MeTO/| OpTOroHaan30BaHHbIX IIJIOCKUX BOJIH. [IceBnonorennnarn.

10. JIuneiinsie MmeToapl.  JIuHeapuzauus. JIMHEMHbIT METOJ NPUCOETUHEHHBIX IUIOCKUX
BosiH (JITITIB).

11. IlpubnuskeHHBIE METOIBI. DONeKTpoH B MyCTOM pemeTke. MeToj CHIBHON CBS3U.
Metoa nout cBOOOIHBIX 31EKTPOHOB. D dexTrBHasA Macca. Teopema Banbe.

11. DnexkTpoH-HOHOHHOE B3aUMOJICUCTBHE. OO0mme cBOWCTBA B3aMMOJICUCTBUS DJIEK-
TpOHA ¢ KOJIeOaHUSAMH peleTku. TeH3op aedopmanuy, J0KaabHOCTh. JledopMaliMoHHbIN MO-
TEHIUAJL.

12. DnexTpoH-(hOHOHHOE B3aUMOCHCTBHE. I'apmonnueckuii ocunsuATop. Bropuunoe
KBaHTOBaHUE, ONEPATOpPbl POXKACHUS M yHUUTOKeHUs. [loHsTHe mosieBbIX omepaTtopos. ['a-
MUJIBTOHUAH JUIS YacTHI] ¢ 2-X U 4-X YaCTHUYHBIM B3aUMOJEHCTBUAMU. [ aMHIIBTOHMAH HEB3a-
UMOJIEHCTBYIOIIMX (OHOHOB. ['aMMIBTOHMAH B3aMMOJEHCTBHS 3JEKTPOHOB ¢ (DOHOHAMHU B
NpeCTaBICHUN YHcen 3amnoiHeHus. ['paduyeckoe mpexacrasienue, nuarpammbl deliHmana.
[Ipocreiimue Tunsl B3aumozeicTsuil. BupryanbHbie GOHOHBI.

13. DnexTpoH-(hoHOHHOE B3aUMO/IeiCTBUE B MOHHBIX KpHCTaIax. B3aumonericteue
AJIEKTPOHA C Aedopmalrueii peneTku B ciiydae BUJIbHON CBSI3H. DIEKTPOH-(HOHOHHOE B3aMMO-
JIeiCTBHE B MOHHBIX KpucTainax. [Toaspon. Monens Openuxa.

14. CepxmpoBonumocts Kputrueckas temmeparypa. Dddext MeiicHepa-Oxcendenpa.
teopust JIonnonos. YpaBHenus JlonnoHoB. [IpoOHNKHOBEHNE MarHUTHOTO TOJISI BHYTPb CBEPX-
npoBonHuka. Teopust ['mH3Oypra-Jlammay. Ilapamerp mnopsiaka. YpaHeHnusi [ un30ypra-
Jlannay. JlnnHa korepeHTHOCTH. CBEpXNPOBOJHUKHU 1-r0 U 2-ro pona. KBaHTOBaHME MarHuT-
HOTO NTOTOKa. DIFOKCOH.

15. CBepXIIpoBOAMMOCTb MUKPOCKOIINYECKAsl TEOPHUsL.  DIEKTPOHHOE mpuTsbkeHue. Ky-
nepoBckue napel. M3oronuueckuii 3 dekr.

16. OnTHueckue cBOMCTBAa KpUCTAIIIOB  Bubl B3aMMOAENHCTBUSA CBETA C TBEPIABIM TEIIOM;
ONTUYECKHE KOHCTAHTHI; MOTJIOIIEHNE CBETa KpUCTallaMU, COOCTBEHHOE TOTJIOIICHHUE; IKCU-
TOHHOE TIOTJIOUICHNE; MOTJIONIEHHE CBOOOAHBIMU HOCUTEIISIMU; NIPUMECHOE TMOTJIOIIEHHUE; pe-
HIETOYHOE MOTJIOLIEHNUE.

17. PekoMOMHAIIMOHHOE M3JIy4YE€HHUE B MTOTYTIPOBOIHUKAX. Mesx30HHasi peKOMOMHAIIHA.
PexoMOuHaIMsi yepe3 JIOKaJM30BaHHbIE LEHTPbl. DKCUTOHHAs peKoMOMHauus. TBepaoTelb-
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HBIE JIa3ephbl.

18. KBanToBast TeOpHsi ONTHYECKUX CBOUCTB KpUCTAIIOBOOIMIMKA ~ TEOPETUYECKUN — aHAIM3
MEX30HHBIX ONTHYECKHX IMEPEXO0JI0B; AUMOIbHOE MPUOIMKEHHE;, BEPTUKAJIbHBIC MEPEXO/bI;
CBA3b C ONTHYECKUMU KOHCTaHTaMU. ONTHYECKHUE CBOICTBA KpUCTaJJIa KPEMHHUS.

DJIeKTpOMarHuTHbI€ BOJIHBIL: CyIleCTBOBaHUE 3JIEKTPOMAarHUTHBIX BOJIH. BomHOBOE ypaBHe-
HUE JJI TJIOCKOM 3JEKTPOMArHUTHOM BOJIHBI. CBOMCTBA IUIOCKOW TapMOHUYECKOM 3JIEKTPO-
MarHuTHOW BOJIHBI. CTOSIYME BOJHBI. DHEPIrus 3JIEKTpOMarHuTHoM BoJiHbl. Bektop IloiiTuHra.

5. Oo0pa3oBaTe/IbHbIe TEXHOJOTHH

Ne .. Tema nporpaMmel qucuuiuinabl | [IpuMeHsieMble TEXHOJIOTHU
1 OCHOBHBIC TIOJIOKEHUST GU3UKK | KIIACCHUYECKOE TPAJUIIMOHHOE; JIEKIIMOH-
TBEPJIOrO TEIIA. HOE 00yvcHne
2 KBaHTOBas 3a1aua MHOTHX TE. KJIACCUYECKOE TPATUIIMOHHOE; JICKIIMOH-
HOe 00y4YeHHE, HATIISAIHbIC, TPOTPAaMMHUPO-
BaHHbBIE
3 AnunabaTryeckoe MPUOIKEHUE. | KIIACCHYECKOE TPAJAUIIMOHHOE, JICKI[OH-
HOe 00y4deHue, BepOaibHbIe (ay110)
4 OIHO3JIEKTPOHHOE MPHOIMKEHHE | KIIACCHYECKOE TPAUIIUOHHOE; JICKIIMOH-
HO€ 00y4eHHUe, CaMOCTOsITeNIbHAs paboTa
5 AHTHCHUMMETPU30BaHHBIC BOJI- KJIACCUYECKOE TPATUIIOHHOE; JICKIINOH-
HOBBIC (DYHKIIHH. HOE 00y4YeHHe, caMooOydYeHUE
6 CBepXIpoBOIUMOCTBMHUKPOCKO- | KITACCHYECKOE TPAJAUIIMOHHOE; JIEKIIMOH-
MTUYECKasi TCOPHUSL. HOE 00yYCHHE, TMCTAHIIMOHHBIC
7 OnTHyeckue CBOMCTBA KPUCTANI- | KIIACCHYECKOE TPAAUIIMOHHOE; JIEKITHOH-
JIOB HOe 00y4YeHHe, KOMITBIOTEpPHOE POrpaMm-
MHPOBAaHHOE 00yUYeHue
8 PexomMOnHaIMOHHOE U3JTyueHHEe B | KJIIACCHUYECKOE TPAAULIMOHHOE; JICKI[MOH-
MOJTYTIPOBOTHUKAX. HO€ 00yUYeHHe, KOMITBIOTEPHOE MPOTrpam-
MHpPOBaHHOE 00yueHHe
9 KBaHTOBast TEOPHSI ONTHYECKUX | KIIACCHYECKOE TPAAUIIMOHHOE; JICKI[OH-
CBOWCTB KPHUCTAJIJIOB HOe 00y4YeHHe, KOMITBIOTEpPHOE IPOrpaMm-
MHPOBAHHOE 00yUYeHUE

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTu « AHTEepHET», He-
00X0AMMBIX /115l 0CBOEHUS THUCUHMUILINHBI (MOTYJIs1)

HasBanue pecypca

Ccpuika/noctyn

00pa3oBaTeNIbHBIM pecypcam»

OnekTpoHHas OubnuoTeka onnaH «EmnHOE OKHO K

http://window.edu.ru

«O0pazoBatenbHbIil pecypc Poccun»

http://school-collection.edu.ru

®denepanbHbIE 00pa30BaTEIBHBIN TOPTAT: YUPEKIIS-
HUs, iporpammel, crainaptsl, BY3b1, tectol EID, THA

http://www.edu.ru

®denepanbHbIN LIEHTP
oOpa3oBatenbHBIX pecypcoB (PLIMOP)

MH(GOPMaIMOHHO-

http://fcior.edu.ru

Pycckas BupTyanbpHasi OubinoTexa

http://rvb.ru

«AxaneMus»

EsxenenenbHUK Hayku U obOpasoBanus FOra Poccum

http://old.rsue.ru/Academy/Arch

Ve

s/Index.htm

Hayunast snektponHnas Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp

DneKTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru

SHGKTpOHHO-CHpaBO‘-IHaH CUCTCMa JOKYMCHTOB B
cthepe obpazoBanust «MHGOpMHOY

http://www.informio.ru

Nudopmanmonno-npaBoBas cuctema «KoHCyJIbTaHT-
TUTIOC)»

CeteBast Bepcus, IOCTYIHAa CO B(
KOMIIBIOTEPOB B KOPIIOPATUBHOM C{

Narl’'y

LeX
cTH
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DnekTpoHHO-0nbaroTeuHas cuctema «tOpait» | https://www.biblio-online.ru

DopMbl TEKYILIET0 KOHTPOJISA

7. Pabora y nocku; KOHTPOJIBHBIE, CAMOCTOATEIbHBIE paboTHl. Jomyck k JabopaTopHO# paboTe U 3amuTa
oryera.
8 DopMa NPOMEKYTOYHOT0 KOHTPOJIS - 3a4ET

Pa3patGorumk: cr.mpenogasaresib kadgeapol «Pusukay» - barvixes M. b.
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