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1. llesu u 3212494 AU CIUILIHHBI

Lenp Kypca: pacKpbITUE KPUCTAIUINYECKON CYIIHOCTH MUHEPAJIOB U BBITEKAIOIINX U3
ATOr0 0OCOOCHHOCTEN (PU3NYECKUX CBOMCTB, YCIOBUI 00pa30BaHMsl U MOBEICHUS B 36MHOM
Kope, 00y4eHHUe CTYI€HTOB IPAKTUUECKUM HaBBbIKaM pabOThl C KPUCTAJIAMHU, OBJIAJICHUE
nprueMamM I'paMOTHOTO OMMCaHUs BHEIIHEN (DOPMBI U CTPOCHHSI KPUCTAILIOB,
HEOOXOIMMBIX ISl IPABUIIBHOW UHTEPIPETALIMHN PE3YJIBTaTOB CAMOCTOSTEIbHOM HAyYHON
paboThl ¥ MOHUMAaHUS CIIEIMAIBHON JIMTEPaTyphl; 3HAKOMCTBO C METOJJAMHU UCCIIEI0BAaHUS
KPUCTAJUIMUECKOTO BEUIECTBA. 3a/1a4uM Kypca: - TIOJyUYeHUE MPEACTABICHUS O
KPUCTAJIIMYECKOIN CTPYKTYpe MUHEPATIOB, (POPME KPUCTAIIOB, IOHATUE O CAMMETPUH,
CUHTOHMU KPUCTAJJIOB, CHMMETPUH KPUCTAJUIMYECKUX CTPYKTYP; - OJyUYEHUE HABBIKOB
OTIpENIETICHUS 3JIEMEHTOB CUMMETPUHU KPUCTAILIIOB, IPOCTHIX (POPM, CUMBOJIOB I'paHel
UJCaNbHBIX U PEAIBHBIX KPUCTAIIOB, IAPAaMETPOB AIEMEHTAPHOMN STUEUKU C IOMOLIBIO
KpUCTAIIOrpapUUECKUX METO/IOB; - MOIYYEHHE MPEICTABICHUS O POCTE KPUCTAJUIOB; -
3HAKOMCTBO CO CIIPABOYHOM U CHELUUAIBHOM JTUTEPATYPOU.

Kparkoe cogepxxaHue IuCHUIIIMHBI

B pamkax gucrumnasl «Kpuctamiorpadusy cTyIeHThl U3y4atoT CIOCOOBI K METO/IbI
UCCIIEA0BaHUs KPUCTAJUIOB MUHEPAJIOB, IIOJIy4aloT IIPEACTABICHUE O CHMMETPHH,
CUHTOHMU U MOP(HOJIOTUN MUHEPaJia, HABBIKUA MOCTPOSHUS KPUCTAILIA, OTPEACTICHUS
IpOCTHIX (OPM M CUMBOJIOB TpaHeil; 3HAKOMATCA C TOHATHEM KPUCTAIITMUYECKOM PEIIeTKH.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Inanupyemplie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HAeT: MECTO JUCLUIUINHBI B CUCTEME
reoJI0rMueCcKX U MUHEPAJIOrHYeCKUX HayK U
00J1acTh €€ NPUMEHEHUS

'YMeeT: TpaMOTHO OIUCHIBATh BHEIIHIOKW (GopMy U
BHYTpPEHHEE (aTOMHOE) CTPOEHUE KPUCTAIIIIOB
MeeT nMpakTHYeCKUI OMNBIT: CIIPAaBOYHON U
CHEIMAJIBHOMN JINTEPATYPON 10 TUCIUILINHE

ITK-7 criocobeH B cocTaBe HayqHO-
HCCIIEI0BATEIbCKOIO KOJJIEKTHBA YYaCTBOBATh B
MHTEpIIpEeTaIMK FeoIornueckoil nudopmanumu,
COCTaBJICHUHU OTYETOB, pedeparos, bnbnmorpaduit
10 TeMaTHKe HayYHBIX HCCIIEAOBAHUH, B IIOITOTOBKE
myOuKanui

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH, [Tepeuens nocneAyOMUX AUCIHUIUINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT

®J1.01 WcTopusi 1 METOI0JIOTHsI T€0JIOTMYECKUX
Her HayK,
1.0.20 Musnepanorus

TpeOGoBaHUs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKAM CTYJICHTA, HEOOXOIUMBIM
IIPU OCBOSCHUHM JIAHHOW JTUCIUIUIMHBI M IPUOOPETEHHBIM B PE3yJIbTaTe OCBOCHUS
MPEIICCTBYOIMNX JUCIUTUINH:

Her

4. O0bém 1 BUABI YUeOHOI PadOTHI



OO6mas Tpy10€eMKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacnipenenenne mo cemectpam
Bcero B yacax
Bun yueOHOM paboThI
4acoB Howmep cemectpa
2
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 37 32
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 69,5 69,5
C IPUMEHEHUEM JIUCTAHITMOHHBIX 00pa30BaTeIbLHBIX 0
TEXHOJIOTUI
[ToaroroBka Kk sK3aMeHy 16,5 16.5
MTOITOTOBKA K 3aITUTE MPAKTUIECKUX PaboT 53 53
KoHCynbranuy 1 mpoMeKyToYHasl aTTeCTalus 10,5 10,5
By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEeH

5. CoaneprkaHue TUCUHMILIMHBI

OObeM ayTUTOPHBIX 3aHATUH 110 BUIAaM B
pa;;(_;na HaunmenoBanue Pa3aciioB JMCHMIIIIMHBI qacax
Bcero JI I13 JIP
1 [ToHsITHE O KPUCTAJUIMYECKOM COCTOSSHUU 4 ) 5 0
BEIIeCTBA
2 [MakpokpucTtamiorpadus 39 17 22 0
3 [Mukpokpuctamiorpadus 19 11 8 0
4  |®usnyeckue CBOMCTBA KPUCTAIUIOB 2 2 0
5.1. Jlekuumu
Ne Ne Kos-Bo
sexun | pasnena HaumeHoBaHMe MM KpaTKO€ COAEPKAaHUE JIEKIIMOHHOTO 3aHATUS HACOB
1 1 [ToHATHS O KPUCTAINIMYECKOM COCTOSIHUU BEIIIECTBA 2
2 2 [Mertonb! IPOEKTUPOBAHUS KPUCTAIIIOB 2
3 2 |97eMeHTbl CUMMETPUN KPUCTAIIJIOB 1
4 2 |CnoxeHHe 21€eMEHTOB CUMMETPUH, KATETOPUH, CHHTOHUU 2
5 2 |Buasl cUMMETpHUM KPUCTAJIOB 2
6 2 [[Ipocthie (hopMBI KPHCTAIIIOB 2
7 2 [[IpaBmia yCTaHOBKM KPUCTAJUIOB, THOMOCTEpeOrpapuuecKre NpoeKIuu 2
8 2 MeTtoabl MHIUIMPOBAHUS KPUCTAJIIIOB 2
9 2 |[lapameTpsl KPUCTAIIIIOB 2
10 2 |CpacTtanust KpuCTaJIJIOB 2
11 3 |DneMeHTbl CHMMETPUU NPOCTPAHCTBEHHBIX TPy 1
12 3 |[lnockue cetku, ssueiiku bpase 2
13 3 |[lnoTHelue ynakoBKU 2




14 3 |OCHOBHBIE THUIIBI CTPYKTYpP KpPUCTAJUIOB 2

15 3 |CTpyKTypbl CUIMKATOB 4
16 4  |®uznueckue CBOICTBA KPUCTAJUIOB 2
5.2. llpakTHyecKue 3aHATUSA, CEMUHAPBI
Ne Ne Kox-
sansuspascna HanmeHnoBaHMe nin KpaTkoe coepKaHue MPAaKTUYECKOTO 3aHATHS, CEMUHapa BO
4acoB
1 1 [PeansHble KpHrcTaiuIbl. MI3MepeHne KpUCTAIUIOB HA TOHUOMETPE 2
2 2 [Pemenwue 3ama4 Ha ceTke Bynbda 2
3 2 [Pabora ¢ MozensiMu KpuctaiioB. OnpeiesieHue 3IEMEHTOB CHMMETPUN 4
4 ) Pabota ¢ mogensmu kpuctayioB. OnpeieneHue CHHTOHNHN, KaTeropuil U BUIOB 4
CUMMETPHH KPHCTAJIIOB
5 2 [PaGora ¢ MmonmensiMu kpuctaiioB. OnpeneneHue mpocThix GOpM KPUCTAIIIIOB 2
6 5 Pabota ¢ monensimu kpucrtamios. OnpeneneHue npocThix PopM KpUCTAIIIOB, )
BbIOOp KpHCTaIOrpaduuecKuX KOOPAUHATHBIX Ocer
7 ) PaGota ¢ Mmogensamu kpuctaiuioB. Onpeesnenue Kpuctamuiorpapuueckux 5
CHUMBOJIOB I'PaHEN U CUMBOJIOB IPOCTHIX (POPM.
8 2 |Pemenue KpucTauiorpaguuecKux 3aaad Ha IpuMepe OPTOKIa3a 3
9 2 |Pemenue kpucTauiorpapuuecKux 3ajad Ha mpuMepe KBapla 3
10 3 |OnpeneneHne CUMMETPUN TUIOCKHX CETOK 2
11 3 |Onucanue KpUCTAIIMYECKUX CTPYKTYP 6
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Crnncoxk nureparypsl (¢ yKa3aHUEM Koz-
ITonsun CPC pasnesnoB, raB, cTpanuil) / cceika Ha  [CeMmecTp| BO
pecypc JacoB

[IYM/] ocH. u gom. JIUT., BCE pa3aeibl U
[ToaroroBka K sK3aMeHY r1aBbl; DYMJI OCH. 1 10M. JIMT., BCE 2 16,5
pa3ziesbl U I1aBbl

[IYM/] oCH. IUT., BCE pa3leiibl U ITIaBbl;
OVYMJI, ocH. u gom. 1uT., MeToguieckue
MOCOOUS AJIsI CAMOCTOSITEIbHON paOOTHhI
CTYIEHTAa, 7151 nipenoaaBatens, Nel-2

IIOArOTOBKA K 3alIUTC MPAKTUYCCKUX pa60T

6. Tekyumﬁ KOHTPOJb YCIIEBAEMOCTH, IPOMEKYTOYHASA aTTECTAIlUA

KonTtponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHON MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [Tonokenrem o 6aNTbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

|N9 | Ce- | Bun | Hazganue |Bec|MaKc.| [Topsinok Ha4YwCIeHUsT 0AJUIOB |Yq1/1- |




KM

MecTp

KOHTPOJIS

KOHTPOJIBHOTO
MEPOTPUSITUS

oa

ThIBA-
eTcs B
ITA

Texymmii
KOHTPOJIb

3aluTa
MIPAKTHIECKUX
pabor

0,1

3ammra npakTH4ecKux padboT
OCYIIECTBIISIETCS. MHIUBUIYaITHHO.
CTyneHToM MpeCcTaBiseTcs pe3ylibTar
paboThI B MUCHMEHHOM BHUJIE C YCTHBIM
OTBETOM U JIEMOHCTpALUel pacONIOKEHHS
HalICHHBIX JIEMEHTOB CHMMETPHH.
OreHnBaeTCst KauecTBO OPOPMIICHHS,
MPaBUIHHOCTH BHIBOJIOB M OTBETHI HA
BOIIPOCHI (3a1atoTcs 2 Bonpoca). [lpu
OLICHUBAHUH PE3yJIBTATOB MEPOIIPHSTHUS
MCTIONIb3yeTcs OaIbHO-PEHTHHTOBAS
crcTeMa OIICHUBAHUS PE3yJIBTaTOB YIeOHOM
NesITeIbHOCTH 00yJaromuxcs (yTBepkKIeHO
npuka3zoM pextopa ot 24.05.2019 r. Ne 179).
OO11mii 6asuT MU OLIEHKE CKJIABIBAIOTCS U3
CJIEYIOIINX MOKa3aresel (3a KaKIyo
naboparopHyto pabdoty): 1) pabora
BBITIOJIHEHA cortacHo MHCTpykimwm - 1 6am;
2) BBIBOJIBI JIOTHYHBI U 00OOCHOBAHHI - 1 Oai,
o(opmIiteHrE COOTBETCTBYET TPEOOBAHHIO - |
0aJu1, MpaBUWIIbHBIA OTBET HA OJMH BOIPOC - 1
6am1. MakcuManbHOE KOJTMYECTBO OAIIIOB -5.
BecoBoii k03¢ GuIeHT MepornpusTus (3a
KaKTyto jJaboparopHyro padoty) - 0.1.

OK3aMCH|

ITpome-
KYTOYHAs
aTTecTanus

OK3aMCH

10

20

DK3aMeH MPOBOAUTCS B YCTHON opMe 1o
HK3aMEHAIlMOHHBIM OMJIeTaM.
DK3aMeHaIMOHHBIA OMJIET BKIIIOYAET B ceOsl
2 BOIIPOCA, MO3BOJISIOIIUX OLIEHUTH
chopMupoBaHHOCTH KOoMTIeTeHITMH. Ha
otseThl otBoAuTCH 0,5 yaca. [Ipu
OLIEHWBAaHUU PE3YJITATOB MEPONPUSITHS
MCTIONIb3yeTCs OaIbHO-PEHTHHTOBAS
CUCTEMa OIICHUBAHUS PE3yIbTaTOB yueOHOM
NesTeIbHOCTH 00yJaromuxcs (yTBepkIeHa
npuka3zoM pextopa ot 24.05.2019 r. Ne 179)
[IpaBUIIBHBIN OTBET HA BOIIPOC
cooTrBeTcTBYeT 10 Gannam. HenpaBunbHbIN
OTBET Ha BOIIPOC cOOTBETCTBYET () GaoB.
MaxkcumanbHOe KoianuecTBo 0amioB — 20.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

MPOMEKYTOUHON
aTTecTaluu

Bun

[Ipouenypa npoBeneHus

Kpurepun
OLIEHUBaHUS

OK3aMCH

DK3aMeH MPOBOIUTCS B YCTHOH (popMe 1o 3K3aMEeHaIMOHHBIM
ouneram. DK3aMEeHallMOHHBIN OUJIET BKJIIOUaeT B ceds 2 Bompoca,
MO3BOJISIIOIMX OLIEHUTH C(HOPMUPOBAHHOCTH KoMIIeTeHIni. Ha

otrBeThl otBoauTCs 0,5 yaca. [Ipu oleHMBaHUM pe3yIbTaTOB . 2.5, 2
MEpPONPUATHSI HCHIONB3YETCs OaIIIbHO-PEHTUHTOBAs CUCTEMA
OLICHUBAHUS PE3yJIbTAaTOB yUeOHO! AESITENbHOCTH 00ydaromuxcs
(yTBepxeHa npuka3zoM pekropa ot 24.05.2019 . Ne 179)

B cooTrBeTCTBUM C
.6
[lonoxxenus




IIpaBuiIbHBII OTBET Ha BONPOC COOTBETCTBYET 10 Oaniam.
HenpaBunbHbII OTBET Ha BOIIPOC COOTBETCTBYET () OAIIOB.
MakcumanbHoe KonruecTBo 0amio — 20.

6.3. OueHo4yHbIE MATEPUAJIBI

Ne

KommnereHnun PesynbraTsl 00yueHust KM

1|2

[K-7 3HAeT: MECTO TUCUUILUIMHBI B CHCTEME T€0JIOTHYECKUX U MUHEPAJIOTHYECKHUX HAyK U A

0071aCTh €€ TPUMEHEHUS

K-7 'YMeeT: TpaMOTHO ONUCHIBATh BHEIIHIOK (JOpMY U BHYTpEHHEE (aTOMHOE) CTPOEHHE nn
KpUCTAJJIOB

[K-7 MMeeT NpakTUYECKUH OIBIT: CIIPAaBOYHOM U CIIELUATIbHON JINTEPATypPOU 110 N
TUCIIUTINHE

cDOH,Z[I)I OOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHHAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTHasi ydueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1.  Eropos-Tucmenko, FO.K. Kpucrtamiorpadus u KpucTamsioXuMus:
yuebnuk /FO.K. Eropos-Tucmenko.- 3-e u3a.- M.:KJ1Y,2014. -592 c.
2.  Kusmes, ['b. Brenenne B kpuctamtorpaduro: yuednoe nocodue /I’.b.
Kusses.- Tomck: TT'Y, 1999.- 219 c.

0) OononHumenvbHas 1umepamypa:
1.  Eropos-Tucmenko, FO.K. Kpucramiorpadus. PykoBoacTso k
IPAKTUYECKUM 3aHATUsIM: yueOHoe nocodue s By30B/HO.K. Eropos-Tucmenxo.-
M.:MIY, 2010.-208 c.: un

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 Oubiuomexe:
He npenycmorpensl

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. 3amaum o kpuctamiorpadun: yueoHoe mocodue /Tlox pen. E.B.
Yynpynosa, A.®. Xoxnosa.- M.: @uszmarnut, 2003.- 203 c.
2.  Makaronos, E.Il. Kpucramiorpadus: MeTo/. yKa3aHus 1o
BBINIOJIHEH U0 JTabopaTopHbIX padoT/ E.II. Makaronos. — Yensiounck: FOYpI'Y,
2014.- 54 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:
1. 3amauum no kpuctamworpaduu: yueonoe nocooue /Ilog pexn. E.B.
UynpyHnosa, A.®. Xoxiosa.- M.: @uzmatnur, 2003.- 203 c.
2. Makaronos, E.Il. Kpucrannorpadus: MeTon. yKkazaHus 1o
BBITIONTHEHUO JTabopaTopHbix padoT/ E.I1. Makaronos. — Yensounck: FOYpI'Y,
2014.- 54 c.

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA




HanmenoBanue
No Bz peeypeas | bubnmorpaduyeckoe onrcanue
JTUTEPATyphl | DIEKTPOHHOMN
dbopme
gﬁgﬁ;ﬂg:fgﬁ Hogocenos, K.JI. OCHOBBI TeOMETpUYIECKON KPUCTAILTOTpAPUH:
1 OcHoBHas crCTeMa ydaeOHOe 1mocodue [DIeKTpOoHHBIN pecypc] : yueb. mocodue —
TUTEpaTypa I — OnekTpoH. nan. — Tomck : TITY, 2015. — 73 ¢. — Pexxum nocrtyna:
Mo https://e.lanbook.com/book/82844.
Kpucramrorpadus: METOIHYECKIE YKA3aHUS TTO BBITIOTHEHHUIO
ononHuTebHAS OnekTpoHHBIN |1abopaTtopHbIX padot /coct. E.Il. Makaronos.- Uensounck: FOYpI'Y,
2 ureparypa KaTajor 2014.- 54 c. -
HOYpI'Y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000540001;
http://www.miass.susu.ru/
OnekrponHo- [Kocenko, H. @. Kpucrammorpadus 1 KpuCTaJUIOXUMUS : y4eOHOE
ouonuoreuynas [mocooue / H. @. Kocenko. — Msanoso : UT'XTY, 2017. — 240 ¢. —
3 fﬁ;ozimzﬂmaﬂ cucTemMa Tekct : aneKkTpoHHkbIH // JIaHb : 37eKTpOHHO-ONOIOTeUHAsT CUCTEMA. —
patyp n3narenscTBa |URL: https://e.lanbook.com/book/107401 (mata oOparieHust:
Jlanb 17.03.2020). — Pexxum goctyna: Juist aBTOPU3. TOJIb30BaTeNeH.

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Office(6eccpouno)

[Tepedenp ncmonb3yeMbpIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Thr Cambridge Cristallographic Data Centre(06eccpouHo)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne 1 CIUTTHHbI

No OcHoBHOE 000pyJ0BaHKE, CTEH IbI, MAKEThI, KOMIIbIOTEPHAs TEXHHKA,
Bun 3anaruit . J;[ IPeIyCTaHOBJICHHOE MIPOTPaMMHOE 00ecIieueHHe, UCTIONIB3YEeMOEe JUIS
s pa3JINYHBIX BUJIOB 3aHATUI
YueOnas xomtekuus «IIpuponnsie kpuctamisy — 30 06pa3ioB, YueOHas
CamocrosarensbHas (308
KOJUIEKLIUS POCThIX (hopM KpucTayuioB — 30 ob6pasuos, Moxenu
pabora crynenra (1)
KPUCTAJUIMYECKUX PEIIETOK MUHEPAJIOB — 12 mTyK
YueOnas komuiekuus «[Ipuponusie kpuctamisdy — 30 00pa3noB, YuebHast
[TpakTrueckue 3ansaTus (308 H PHPOZL p DastioB,
U COMUHADLL (1) KOJUIEKLIUS TPOCThIX (hopM KpucTayuioB — 30 ob6pasuos, Moxenu
P KPUCTAJNINYECKHUX PEIIETOK MUHEPAIIOB — 12 mTyK
308 YueOHnas xomuiekuus «IIpuponusie kpuctamispy — 30 0Opa3LoB, YueOHast
DKk3amMeH 1) KOJUIEKI[HS MPOCTHIX GopM kpuctamuioB — 30 obpasuoB, Moaenu
KPUCTAJNINYECKUX PEIIETOK MUHEPAJIOB — 12 mITyK
308 YueOnas komutekius «[Ipupomasie kpuctamisn — 30 06pa3ioB, YueOHas
Jlexuun ) KOJIJIEKIIHS POCThIX (opm kpucTtamios — 30 oO6pasios, Moxenu
KPUCTAJNINYECKUX PEIIETOK MUHEPAJIOB — 12 mITyK




