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Cawm. pabora 64 64 64 64

Hroro 72 72 72 72




IIporpammy coctaBui(u):

xgmn, doyenm, Cenamos @.C.

Pabouast mporpamma
MeToasbl Hccae0BAHUS MATEPHAJIOB

Pazpaborana B coorsercTBnu ¢ OC BO:
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1. HEJIX OCBOEHUA

1.1 | ChopMupoBaTh KOMIIETEHIINN B COOTBETCTBHE C TPeOOBAaHUAMHE y4EOHOTO IIaHa, a TAKXKE HAYYUTh COBPEMEHHBIM
METOJaM HCCIIeI0BaHHsI MaTEPHAIOB, IOHUMAaHHIO BO3MOXKHOCTEH AN PaKIIMOHHBIX, MUKPOCKOIIMYECKHUX U
CIIEKTPOCKOIIUYECKUX METOJI0B, X TOYHOCTH, YyBCTBUTEIBHOCTH, JTOKAJILHOCTH U IPUMEHUMOCTH C LIENBIO U3yYEHHS
CBSI3U MEXKJly COCTaBOM, CTPYKTYpOI M CBOMCTBAMU; KOHTPOIS Ka4eCTBAa MaTEPUAIIOB; TEXHOJIIOIMUECKHX MPOLIECCOB UX
IIPOU3BOACTBA

2. MECTO B CTPYKTYPE OBPA30OBATEJIGHOM ITPOT'PAMMBI

Bnok OII: OTI

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHO THCHUNIAHBI (MOAY/Is) HEOOXO0IHMO KaK
NpeanecTBYIee:

221 [ToaroroBka K mporenype 3allUThl U 3aIUTa BBITYCKHOW KBATN(UKAIIMOHHON paboOThI

2.2.2 |IpemaumnoMHast IpaKTHKa

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMITIETEHIISAIMUA

IIK-1: CnnocodeH npoBoaNTH HAYYHO-HCCIIEI0BATEIbCKIE U ONBITHO-KOHCTPYKTOPCKHE Pa3padoTKH MPH MCCIeTOBAHUHU
CaMOCTOATC/IBHBIX TEM

3HaTb:

[TK-1-31 OcHOBHBIE METO/IBI HCCIIEIOBAHMS MATEPHAJIOB B PA3IMYHBIX COCTOSTHUSX

YMmerb:

[K-1-¥3 IlpuMeHsTs MOTy4YeHHbIE 3HAHUS I 0O0OCHOBAHHOTO BEIOOpA METO/A aHAIIN3a

ITK-1-Y2 IIpuMeHATH MONTyYCHHBIC 3HAHUS IS PEIICHHsT OMOMaTepHaIOBEIUECKUX 3a/1a4 PO(PECCHOHANBHON AeATSIBHOCTH TIPH
BBITTOJTHCHUY KOMITJICKCHBIX MEXIUCIUILTMHAPHBIX HCCIIeIOBAaHHN

IIK-1-Y1 YcranaBauBath ¢ HCIOJIb30BAHUEM PA3IUYHBIX METO0B UCCIICA0BAHUS MATEPUAIIOB BO3MOXKHBIE IPUUUHBI U3MEHEHUS
CBOICTB, a Taxke Opaxa IPOM3BOIUTEINS U JaBaTh PEKOMEHAAINH 110 €T0 YCTPAHCHUIO

Baagern:

TIK-1-B1 HaBplkaMu cOMOCTAaBICHUS PE3YJIbTATOB UCCIEAOBAHUN PA3IMYHBIMUA METONAMU U OIBIT OLEHKH MOTY4YEHHBIX
pe3yJbTaToB

4. CTPYKTYPA U COJAEP)XAHUE

Kox Haunmenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemble | JIuteparypa | Ilpumedanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kypce HHIMKATOPBI H 1. sieMble
KOMIeTeHIHii pecypchl padoThI
Pa3nen 1. PentrenoBckas
audpaxkTomeTpus.
PenTresocneKkrpaiabHbli
a”Haau3
1.1 [IpoGomoaroroska. 2 2 I1K-1-31 TIK-1- JI1.1J12.1
OCHOBHBIE PEKUMBI Y1 IIK-1-Y2 JI2.2J13.1
pa6otsr /TIp/ [K-1-Y3 IIK-1 | 31 32 33 54
-B1 25
1.2 [TonroroBka kK NpoBeIEHUIO 2 8 TIK-1-31 IIK-1- JI1.1J12.1 P3
mpaKkTudeckux 3austuii /Cp/ V1 IIK-1-Y2 J12.2J13.1
IIK-1-Y3TIK-1 | 2132323 54
-B1 95
Pazpea 2.
IIpocBeunBaromas
DJIeKTPpOHHAs
Muxkpockonus.
IIpoGonoaroroBka.
OCHOBHbBIE PeKUMbI
padoThl.
2.1 [TpobomoaroroBka. 2 2 ITK-1-31 TIK-1- JI2.1 P1
OCHOBHBIE PEKUMBI V1 HIOK-1-Y2 | JI1.1J12.2J13.
pa6otsr /TIp/ MK-1-Y3 TIK-1 1
-B1 010222354
95




2.2 [TonroroBka K NpoBeIEHUIO 2 TIK-1-31 IIK-1- J2.1 P1
MpaKkTuaeckux 3austuii /Cp/ V1I1IK-1-Y2 | JI1.1J12.2J13.
MK-1-Y3 TIK-1 1
-B1 01323354
25
Pasnen 3. PacTrpoBas
(Cxanupyromas)
DJIeKTPOHHAS
Muxkpockonusi. O6pa3ubl
AJIS1 MCCJIeIOBAHMS.
Pe:xumbl pa6oTsl.
3.1 [TpobomoaroroBka. 2 TIK-1-31 TIK-1- JI2.1 P2
OCHOBHBIE PEXKHUMBI V1IIK-1-y2 | JI1.1J12.2]13.
pa6otsr /TIp/ MK-1-Y3 TIK-1 1
-B1 31323354
25
32 IToaroroBka K MpOBEIECHUIO 2 [K-1-31 IIK-1- 2.1 P2
MpaKkTuaeckux 3ausatuii /Cp/ V1IIK-1-Y2 | JI1.1J12.2J13.
MK-1-Y3 TIK-1 1
-B1 013233524
25
Pasnen 4. MeToabl
HCCIeJOBAHUS
4.1 Brmonaenus 2 48 IIK-1-31 TIK-1- JI1.1J12.1 P4
HWHJABUyaJIbHOI'O V1I1IK-1-¥Y2 JI2.2J13.1
3aganus /Cp/ [K-1-Y3TIK-1 | 213233 54
-Bl 25
4.2 3amuTa HHIUBUIYaJIbHOTO 2 ITK-1-31 TIK-1- KM1
3amganus /T1p/ V1TIK-1-Y2
[K-1-Y3 TIK-1
-Bl
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KontpoabHble MeponpusiTusi (KOHTPOJbLHAasi padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKH
Kog KonTponsHoe Tposepsembie
KM MeponpHATHE HHMKATOPbL Bonpocs! a5 moAroToBKu
KOMITETeHLUI
KM1 3amuTa IK-1-31 Kakue mMeTons! ncceioBaHus ObLIN BEIOPAHEI U ITOUeMy?
WHIMBUAYaIBEHOTO OrpaHuyeHus: BBIOpaHHBIX METOI0B?
3a1aHus JIOCTOMHCTBA M HETOCTATKA BHIOPAHHBIX METOIOB?

Kakas moaroroska 06pasnoB Heobxoxmuma?

Ha xaxom 000pyI0BaHHN POBOJUIOUCH UCCIIEAOBAHUS?
XapaTepucTuku 000pyAOBaHUS?

KakxoBa 9yBCTBHTEIFHOCTE KaXJ0r0 MeTozia?

KakoBa orpemraocts u3Mepenuii?

CpaBHHUTB pe3yNbTAThI, TOTYYCHHBIC PA3HBIMUA METOIAMH.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX no gucnunanHe (KypcoBas pa6ora, Kypcosoii npoekt, PI'P, Pedepat, JIP, IIP u T.11.)

Kox Hasparue [IpoBepsiemblie
WHINKATOPBI Coneprxanne paboTh
paboThI paboThI N
KOMITETeHLU I
P1 [IpakTnueckas [K-1-Y1;I1K-1- [TpocBeunBaromias AMEKTPOHHAST MUKPOCKOMHS. [IpoOonmoAroToBKa.
pabota Ne 1 V2;IIK-1-Y3;IIK-1- | OcHOBHBIE PEXUMBI PAOOTHL.

Bl

Bonpocs! a5 moaAroToBKU:

- OCHOBHBIE Xapakrepuctuku [10M;

- IIpaBIiIa pabOTEl HA MHKPOCKOIIE,

- o0pasupbl 11 uccnenosanus B [1OM;
- OCHOBHBIE PeXHMBI paboTsl [IOM;




P2

IIpakrtuueckas
pabora Ne 2

IK-1-Y1;I1IK-1-
V2, IIK-1-Y3;IIK-1-
Bl

PacTpoBas snekTporHas MUKpockomus. [IpodonoaroroBka. OCHOBHEIE

PEXUMBI pabOTHI.

Bormpocs! s HOArOTOBKY:

- OCHOBHEIE XapakTepuctuku COM;

- oOpasupbl 11 uccnenosanus B COM;

- OCHOBHBIE peXHMBbI paboThl COM,;

- OCHOBHBIE 33/1a4M, PELIAEMBbIE PACTPOBON 3JIEKTPOHHOU
MUKPOCKOIIHEH;

- MHKpO PEHTI€HOCTIEKTPaIbHbIN aHAIIU3.

P3

[IpakTnueckas
pabora Ne 3

IK-1-Y1;I1IK-1-
V2;IIK-1-Y3;IIK-1-
B1

PenrrenoBckas qudpakromMeTprs. PeHTreHOCIIEKTPaIbHbIA aHaIH3.
ITpo6omoaroroBka. OCHOBHBIE PEKIUMBI PAOOTHI.
Bompocs! At mOATrOTOBKY:

- OCHOBHBIE XapaKTEPUCTHUKH, IPUOOPEI, IPHCTABKH;

- TIpaBIJIa pabOTHL, TEXHUKA OE30MTaCHOCTH;

- 00pas3ibl U CIIOCOOBI X IPUTOTOBIICHHS, B 3aBUCUMOCTH OT
HCCIICIOBAHMS, 3214,

- CXEMBI ChEMKH;

- 3aJ1a4H, peIIaeMble ¢ TIOMOIIBIO0 PEHTTEHOBCKOHN U PaKITIH;

- CYTh U BO3MOKHOCTH METO/Ia PEHTT€HOBCKAsl CIEKTPOCKOMIHH,
o0pa3siibl, 3a/1a49H.

P4 NunuBuayansHOE
3a/1aHKe

IIK-1-Y1;I1K-1- ITogo0path 1 000CHOBATh METOIBI CCIIEAOBAHUS MATESPUAIIOB JJIS
V2;I1K-1-Y3;I1K-1- | BEIIOTHEHHS CBOEH HAYYHO-HCCIIETOBATEIbCKOM PaOoThl. IIpHroToBuTH
B1 obpasuel. [IpoBectn uccnenoanue. ONEHNTh YYBCTBUTEIBHOCTh
Ka)JI0T0 METOAA, M MOTPEIIHOCTb n3MepeHuil. CpaBHUTH Pe3yibTaThl,
MOJTy4Y€HHbIE Pa3HBIMU METOIAMHU.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

OK3aMeH He NMPeTyCMOTPEH.
Bomnpocs! k 3aueTy:

. OcHoBHBIE XapakTepucTuku [[OM

. IlpaBuia paboTsl HA MHKPOCKOIIE

. O6pa3sup! mist uccnepoanus B [I1IOM

. OcHoBHbIE pexkUMbI paboTel [I1OM

. OcHoBHbIe xapakrepuctukn COM

. O6pa3ss! st uccieaoBanus 8 COM

. OcHoBHBIE pexxuMbI paboTsl COM

. OCHOBHBIC 33/1a4H, PELIacMbIC PACTPOBOH HIEKTPOHHOH MHKPOCKOITUEH

. MHKpO peHTTeHOCTIEKTPATBHBIH aHAIH3

10. OcHOBHBIE XapaKTEPHCTHKHU, IPUOOPHI, MPUCTABKH

11.IInpaBuna paboThl, TEXHHKA 0€30MaCHOCTH

12. O0pa3Isl B CII0cOo0BI UX MPUTOTOBIICHHUS, B 3aBUCHMOCTH OT MCCIICAOBAaHUS, 3aJa9H
13. CxeMbl CbeMKH

14. 3anaun, pemaemple ¢ TOMOIIBIO PEHTTEHOBCKON TU(PPAKIUI

15. CyTp 1 BO3MOXKHOCTH METOJIa PEHTI'CHOBCKAsI CIIEKTPOCKOIUIH, 00pa3Ibl, 3a1a4H

O 003N DN K~ W —

5.4. MeToauka OLIeHKH OCBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

[No pucuumnmEe NpeaycMOTpeHa aTTecTanus B hopMe 3adera.

Jlns nomydeHus 3auera o0ydaromuiicsa JOMKEH BBITOMTHUTh HHIUBUAYAIbHOE 3a/laHNE U BCE MIPAKTHUECKUE PAOOThI, YKa3aHHBIE B
JTaHHOM pazJelie.

OIIeHKA "3a4eT" CTYAEHT BBIIOIHUI BCE MPAKTHIECKNe PabOTHl, HHANBHIYAIFHOE 3a/IaHNE HE HIDKE OLCHKH 'yTOBICTBOPHTEIHHO"
OLleHKa "He3ayeT" CTYJEeHT He CHPABHUIICS C BHIIIOJHEHUEM KaJeHIApHOTo IIaHa, BHIMOJHII HE BCE MPAKTUUECKUE padoThl,
UHIUBUYalIbHOE 33JaHUE BBIONHUI HA OLIEHKY "HEyIOBIE€TBOPUTENBHO";

OLIeHKa "He sIBKA" CTYICHT HE SIBUWICS Ha 3aHATHSA B CEMECTpE.

6. YHEBHO-METOAUWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, COCTAaBUTENN 3arinaBue Bubnuoreka W3narenscTBo, rof




ABTODBI, COCTABUTENH

3arnaBue

bubauorexa

W3naTenbcTBO, rof

J1.1 |Topemuk C. C., Pentrenorpadudeckuit u OnexkTpoHHas OUONIHOTEKA M.: U3n-8o MUCuC, 2002
Ckaxos 0. A, 3JICKTPOHHO-ONTUYECKUI
Pacropryes JI. H. aHanmu3: y4e0. mocooue s
BY30B
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue Bbubnunoreka W3znartenbcTBO, rox
JI2.1 | Ymanckwuii . C., Kpucrannorpadus, bubmaroreka MUCuC M.: Metamnyprus, 1982
Ckakos 0. A., peHTreHorpadus u
WBanos A. H., JJIEKTPOHHAsT MUKPOCKOIIHS:
Pacropryes JI. H. Y4eOHUK Ui BY30B
JI2.2 | bpannon J., Kamnan MukpocTpykTypa MarepuanoB. | budanoreka MUCuC M.: TexHochepa, 2004
V., baxenos C. JI., MeTonp! HccnenoBanus
Eroposa C. B. KOHTPOJISL: y4eb. mocobue s
crya. Hanp. 'TlpuknagHbie
MaTeMaTHKa U pU3MKa': Tep. C
aHTJI.
6.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue Bubnmoreka W3znatenbcTBO, rox
JI3.1 |XKnanos . C., JudpakimoHHbIH 1 bubnroreka MUCuC M.: Hayka, 1980
Wmrommnn A. C., PE30HAHCHBIN CTPYKTYPHBII
Huxuruna C. B., aHanu3: PeHTreHo-, anekTpoHo
Knanos I'. C. -, HEUTpOHO-
Mecchayaporpadus u
MeccOaydpoBCKast
CHEeKTpocKonus: Yuel.
nocoOue AJsl By30B
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
51 |International Centre for Diffraction Data http://www.icdd.com/
32 |Inorganic Crystal Structure Database: http://www.fiz-karlsruhe.de/icsd.html
33 | Hayunas snexrponnas 6ubnuoreka eLIBRARY http://elibrary.ru/
PECYPCHI U3JATEJIBCTBA Springer http://nano.nature.com/
D4 | Nano -pecypc coaepXuT HHGOPMAIHIO O
HaHOMAaTepHaJlaX ¥ HAaHOYCTPOHCTBAaxX
75 |International Union of CRYSTALLOGRAPHY: http://www.iucr.org/resources/data
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
.1 |MS Teams
I1.2 [LMS Canvas
I1.3 |Microsoft Office
04 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
I1.5 |[ESETNOD32 Antivirus
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX
n.1 | eLIBRARY.RU: http://elibrary.ru/
N.2 | SpringLink https:/link.springer.com/
N.3 | Dnekrponnas oudauorexka MUCuC http://elibrary.misis.ru/
n.4 |3BC "Jlaup" https://e.lanbook.com
N.5 |Onekrponnsiii poua https://docs.cntd.ru/?ysclid=lp5ebi71kx985720114
N.6 |Iloamucku Ha 6a3el qanHeix B HUTY MUCHC https://research.misis.ru/library
N.7 |http://nano.nature.com/
n.8 |http://www.icdd.com/
.9 |http://www.iucr.org/resources/data

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHaienue




Yuranpusii 3a11 Ne3 (b)

KOMIUISKT  y4eOHoif wmebOemm Ha 44  Mecra UId
obyuaromuxcst, MOV Xerox VersaLink B7025 ¢ ¢ynkmnueit
MaciiTabupoBaHus TEeKCTOB M u3o0paxkenuit, 8 IIK c¢
noctynom k HWUTC «Unrtepuer», DUOC yHuBepcurera
yepe3 JNWYHBIN kabuHer Ha Tuatgopme LMS Canvas,
nmuneH3nonHble mporpaMmbel MS Office, MS Teams, ESET
Antivirus.

B-0023

JlabopaTopus
HaHOMaTepHasbl'":

"BHOMETUITHHCKIE

Buonormueckuit Omox: mamuHapHeii mxkag Il kmacca
3aIIUTHI JUISl TPOBEJCHUS Pa0OT C KICTOYHBIMU KyJIbTypaMH
B CTEPUIIBHBIX YCIOBHSIX; CO2- HHKyOaTOp,
AaBTOMATHYECKHH  CUETYNK  KJIETOK; BOASHAas  OaHf;
uentpudyra; xenpBuHatop (-80°C) u cocyn /[proapa c
unkuM - azotoM  (-196°C) i UIMTENBHOTO  XpaHCHHUs
KIETOYHBIX  JIMHUA B 3aMOPOXXCHHOM  COCTOSIHUW,
XONIOAMUNBHBIE M MOPO3WIBHBIE KaMephl; HE0OXOAmuMoe
BCIIOMOTaTeNbHOE 000py0BaHHE; HMHBEPTUPOBAHHBIN
(IryopecIieHTHBIH MHKPOCKOTT; HMHBEPTUPOBAHHBIN
ONTHYECKHA  MHKPOCKOI;  aBTOKIAB W  yHHUKaJIbHAS
yCTaHOBKA Uil TeHEpald HH3KOYaCTOTHOTO MArHUTHOIO
TOJIS.

B-008

Jlaboparopust
HaHOMaTepHasbl'":

"BuoMe IUIIMHCKHE

Xumudeckuii ONOK: 3 BBITSDKHBIX ImKada s paboTel ¢
JETYYUMH ¥ TOKCHYHBIMH BEIECTBAMHM; JIaOOpaTOpHbIE
CTONBI C XWUMHYECKH CTOMKHAM IIOKPBITHEM; BaKyyMHbIN
POTOpHBI HCHapUTeNb; IpenapaTuBHbIC LEHTPUPYTrH U
yabprpaueHTpudyrun (5 1muT.); J1abopaTopHBIE IUIUTKH C
MarHUTHBIM nepeMenInBaHueM Ut MOy 4eHHUS
HAHOCTPYKTYPHBIX MaTepHaloB; YJbTpa3ByKoBas OaHi U
yIABTPa3BYKOBOM IIyH JUIi TOMOICHHU3ALMUd PacTBOPOB;
7a0OpaTOPHBIN PEaKTOp IJIsI KPYIMHOMACIITAOHOTO CHHTE3a
HAHOYACTHI; CIIEKTPO(MOTOMETp; NpHOOp UIT H3MEpEHHS
JMHAMHYECKOTr0 CBETOPACCESIHUSI W MOBEPXHOCTHOIO 3apsijia
HaHoyacTHl; pH- Merp; XonomuiabHbIE W MOPO3WIBHBIC
Kamepel; JHOGWIbHAS ~ CYUIMNIKA, CYLIIWIBHBIA  1IKad;
JICMOHN3AaTOpP BOJIbI; aHAJUTHYECKHUE BEChl; aBTOMATHYECKHE
JI03aTOPBI.

b-413

VYuebHast ayauropust

MPOEKTOp; MYJIbTUMEIUHHAsS J0CKa; MapKepHas JI0CKa,
JIOKYMCHT-Kamepa; KOMIIbIOTEP MperonaBaTes;
KOMIIBIOTEPHBI  KJacc Ha 14 KOMIBIOTEPOB, MaKeT
TWIEH3UOHHBIX TporpamMm MS Office, xomrmiekT ydeOHON
mebenu

8. METOANMYECKUE YKA3AHUSA 1JI51 OBYYAIOIIUXCA

IIpu nzyuenuu Kkypca "MeTOnBI HCCIEA0BaHUS MaTEPUAIIOBY» OONBIIOE BHUMAHUE CIEAYET YASIUTh CAMOCTOSTEIbHON paboTe ¢
y4eOHUKaMH, CIPaBOYHOI JINTEPATypoOl M TEKYIIUMH ITyOIMKalUsIMH B BEYIINX POCCHUCKHX M 3apyOEKHBIX KypHAJIax 1o

paccMaTpuBaeMbIM TEMaM Kypca.
Ilepen HayanoM 3aHATUI CTYJEHTHI OLY4alOT HAa TEKYIIUI CEMECTP KaJICHIapHBIX IIaH [IPOBEICHUS IPAKTUUECKUX 3aHIATUH,
BBIJIAYM U CAAYM WHIUBHUIYaIbHBIX 3aJaHUMH.
Jl1g ycnemHoro ocBOeHuUs U3y4aeMoi TUCIMIUIMHEL JIS1 CTYI€HTOB OPraHU3YyIOTCSl KOHCYJIbTAllMU IperofaBaTenei




