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1. HEJIX OCBOEHUA JUCHUIIJINHBI

IlenssmMu ocBoeHust aucuuIUIMHbBL (Moayns) «Teopus M HpakTHKAa CTPYKTYPHOTO aHaIM3a»
ABJISIOTCA:

1. 3HakoMcTBO C 337auaMu CTPYKTYpPHOT'O aHaJIM3a, a TAKKE€ OCHOBHBIMU METO/1aMU
UCCJIEIOBaHMsI BEIIECTBA C UCIOIb30BaHUEM TU(PAKIIMUA PEHTITEHOBCKOIO U
CUHXPOTPOHHOTI'O U3J1y4EHHUS, SJIEKTPOHOB U HEHTPOHOB.

2. yriyOJeHHOE U3YYEeHUE TEOPETHUECKUX U METOIOJIOTHYECKUX OCHOB CTPYKTYPHOTO
aHanu3a. B Tom yncne: n3ydyenue Gpa3oBoil mpoOiieMbl U MyTel ee peleH s, METOI0B
pacuera AM(PPaKIUOHHOTO CIEKTPa; 3HAKOMCTBO ¢ ycinoBusmu Jlays u popmysoit
Bynbda-bparra, nonsituem o6paTHoi perieTku, ocHoBamMu Dypre-ananuza u Oypbe-
CUHTE3A.

3. OcBoeHue KOMILUIEKCa KOMIBIOTEPHBIX porpamMMm SHELX-97 pacmudpoBku u
YTOYHCHHSI KPUCTAUTMISCKUX CTPYKTYP MO PEHTTCH-AUPPAKITMNOHHBIX JAHHBIM H
OIUCAHUSI MOJICKYJISIPHBIX U KPUCTAJUIMYECKUX CTPYKTYP.

4. ®dopmupoBaHUE HABBIKOB CAMOCTOSTEILHON HAYYHO-UCCIIEIOBATEIBCKOM
JESITEIBHOCTH B 00JIACTH CTPYKTYPHOI'O aHAJIN3a KPUCTAJLIOB.

2. MECTO JANCHUIIVIMHBI B CTPYKTYPE OCHOBHO
MPO®ECCUOHAJIBHOM OBPA30BATEJIbHOM MMPOrPAMMBI
BBICHIEI'O OBPA30OBAHMS (OIIOII BO)

OcBocHME AMCLMILIMHBI ONUPAcTCd Ha 3HAHUA, IOJYYEHHBIE IIPH OCBOCHUM JPYroi
o0s3arenpHoi aucuuiuimabl OIIOIlI (BO) «®u3uka KOHAEHCHPOBAHHOIO COCTOSHUSA». B
Ka4yecTBE «BXOJHBIX» CIIeyeT yKa3aThb 3HAaHME aclUpaHTaMH TEOPUHM TpPYII, TOYEYHOH U
IIPOCTPAHCTBEHHON CHUMMETPUM KPHUCTAJUIOB. ACHUpPAaHT JOJDKEH YMEThb BBIIUCHIBAThH
peoOpa3oBaHus CUMMETPUH 111 Haubosee pacpoCTPAaHEHHBIX POCTPAHCTBEHHBIX TPYIIII.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCSl, ®OPMHUPYEMBIE
B PE3VJIBTATE OCBOEHUSA JUCHUIIVIMHBI (MOAYJIS)

B pe3ynbTare ocBOGHUS AWCIMIUIMHBI OOYYAIOIIUIiCS TODKEH NEMOHCTPUPOBATH CIEIYIOIIHE
pe3yabTaThl 00pa30BaHUS:

1) 3uaTh:
— ocHoBbl Teopun cummerpun (OITK — 1);

2) Ywmerts:
— WCIOJIb30BaTh B MO3HABATEIbHON M MPO(ECCHOHATBHON NESITENbHOCTH 0a30BbIC
3HAHUS B 00J1ACTH MaTeMaTHKHU U ectecTBeHHbIX Hayk (OITK —1);
— MCIOJIb30BaTh 0a30BbIe TCOPETHYCCKUE 3HAHMUS JIJIsl PEIICHUS TIPO(ECCHOHATBHBIX
3agau (OIIK — 1);
— MPUMEHSTh Ha TpaKTHKe 0a30BbIe MpodeccruoHanbHbie HaBbiku (OITK — 1);
— TOJb30BaThCS COBPEMEHHBIMH METOJaMH OOpabOTKH, aHanmM3a M CHHTE3a
¢dusmueckoit nuapopmarmu (OIK — 1);

3) Bnanerts:
— METO/aMH aHajh3a W OMNHCAHHWS CHMMETPHH MOJIEKYJ, (HOPMBI KpPHUCTAILIOB,
Kkpuctaumdeckux crpykryp (OIIK — 1);
— METO/IaMH BBIBOJIa HauOoOJIee paclpoOCTPAHEHHBIX B MPUPOIE MPOCTPAHCTBECHHBIX
rpynn cummeTpun kpucrawioB (OITK — 1);



4. CTPYKTYPA M COAEPKAHME JUCIATIIAHBI (MOY.JIST)

OO01m1ast TpyI0EMKOCTh TUCIUTUTAHBI COCTABIISET 2 3a4€THBIX STUHHUII, /2 YacOB.
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1. | PenrtrenoBckue TpyoKu.
Penrrenosckue amnmaparbl. MeTo bl
p 2 1 - 16 TecTupoBanue
PETHCTPALIMK PEHTIEHOBCKOTO
U3ITy4CHUS.

2. | B3aumonueiicTBHe peHTT€HOBCKHX
aydeii ¢ BemecTBoM. OOpaTHas
pemetka. Cepa DBanbia. 2 1 1 - 17 TecTupoBanue
VYpasHenus Jlays, ypaBHeHHe
Bynbda - bperros.

3. | OCHOBHBIE METO/IbI
PEHTTEHOCTPYKTYPHOTO aHAJIK3A. 2 1 - 16 TecTupoBanue

CTpyKTYpHBIN (aKTop.

4. | Dransl pacmin(ppoBKH aTOMHOU
CTPYKTYPBI KPUCTAJLIOB.
WuTepdepeHIys peHTTeHOBCKUX
Jy4el pacCesHHBIX KPUCTAIIIIAMHU.
KonnyecTBeHHBIN U KaueCTBEHHBIN
¢azoBslii ananus. [IpenusnonHoe
OTpeJieNieHHe NapaMeTpoB PENIETKH |, 1 1
KPUCTATTIECKO

IO BEIeCTBa.

CoBpeMeHHbBIE METOIbI
UCCIIEIOBaHMSI CTPYKTYP C
MIOMOIIIBIO0 PEHTI€HOBCKHX JIydeii:
Tornorpadus, MaJOyTIoBbIe
WCCIICIOBaHMSI.

- 17 TecTtupoBanue

UTOI'O: 4 2 - 66 3AYET

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

OcBoenne auctuiuinabl «Teopus W MpakTHKa CTPYKTYPHOTO aHaaW3a» MpeAroaraer
UCTIOJIb30BaHUE CIICTYIOIUX WHHOBAIMOHHBIX (DOPM IPOBEICHUS 3aHITHI:
— onepesxatomiee o0yueHue (Temsl 1-4);

— npobseMHoe o0yueHue (Tembl 2-4);
— KOMITBIOTEPHBIN TPEHUHT (TeMbI 2-3);



6. OHEHOYHBIE CPEJICTBA JJIs1 TEKYHIEI'O KOHTPOJIA
YCHIEBAEMOCTH, TIPOMEXYTOUYHOMN ATTECTAIIAX 11O UTOT'AM
OCBOEHMSA JIMCIIMIIJIMHBI U YYHEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSATEJBbHON PABOTHI ACHIMPAHTOB

Bomnpocsl k 3a4ety
1. PaccessHue peHTI€HOBCKUX JIy4el 2JIEKTPOHOM U aTOMOM.
2. Paccesnue rpynmoit atoMoB. CTpyKTYpHBIH (DaKTOp Kak BEKTOp Ha IuiockocTu. Pasza u MOyiib
CTPYKTYpHOTO (hakTopa.
3. ®akTopsl, BAUSIONME Ha U3MEPAEMYIO HHTEHCUBHOCTD. (Knnemaruueckuii pakrop,
MOTJIONICHUE, SKCTUHITUS)
4. VdeT NorjaouieHus peHTIeHOBCKHX JIydeil B MOHOKPUCTaIbHOM 00pasLe.
5. Onpenenenue nudpakMOHHOTO KiIacca 10 SKCIIepUMEHTaIbHBIM JaHHBIM. [lepecTaHOBKa
OCeH.
6. ®@a3zoBas npodiaema PCA 1 0CHOBHBIE METO/IbI €€ PELLIECHUS.
7. MarpuuHoe npeAcTaBIeHne CHMMETPUH NPOCTPAaHCTBEHHOM rpymibl. [IpeoOpa3oBanue
nHIeKcOB Mrosutepa, ToueuHas u audpaxiponHas cummerpus. [loracanus peduaexcos.
8. ®ynkuus [larrepcona (PII) B unTerpanbHoM Buje U B Bujae psijga Oypre. OCHOBHOE U
BEKTOPHOE IIPOCTPAHCTBO.
9. CeoiictBa @II: cuMMeTpusi, KOOPANHATEL, HIMPUHBI U BECA MAKCUMYMOB.
10. OcHoBHast M BEKTOpHAas crcTeMa ToueK. OCOOEHHOCTH PacIOI0KEHHUS ITMKOB BEKTOPHOU
CUCTEMBI, IOCTPOEHHOMU JJIs1 HEHTPOCUMMETPUYHON OCHOBHOM CHCTEMBI.
11. PaznoctHas u o6octpennas DII.
12. ITuku cBsi3ku (Xapkepa) v MUku B3aumoaericteus B OI1.
13. Vcnionb3oBaHUE XapKEPOBCKUX CEUEHUH /IS ONpEIEICHUs] KOOpAUHAT aToMOB. Pelienue
po6JIeMbl HEOAHO3HAUYHOCTH.
14. O6umit METOT BBIJCIICHHUS] OCHOBHOW CUCTEMBI U3 BEKTOPHOU. DYHKITUH, BBIICTSIONINE
n300pa’keHNe OCHOBHOMN CHCTEMBI.
15. Meroa npuBeeHNsI U3MEPEHHBIX THTEHCUBHOCTEH K a0COJIFOTHOM ILIKaJIe.
16. Hopmanu3zanus CTpyKTypHBIX (DaKTOpOB.
17. OcnoBa npsimoro MeTosia HaxoxaeHus ¢a3. Hepasenctsa Xapkepa-Kacnepa, paBeHcTBO
Ceiiepa.
18. Tanrenc-popmyna Kapne-Xaynrmana.
19. TpoitHble npousBeaeHUs (TpUILIETHI). BeposTHOCTHAs OlIEHKa PaBEHCTBA HOJIIO CYMMBI (has3.
20. CTpyKTypHblE MHBapUaHTHI U TIOJyWHBapUaHThl. DuKcanys Hayaia KOOpAUHAT U
SHaHTUOMOp(hHU3Ma.
21. MHoroBapuaHTHBIN MeTOJ pacueTta (a3. YTouHeHue ¢a3, KpUTepuu oTOOpa HAUITYUIINX
BapHaHTOB.
22. KBapTeThl M UX UCHOIb30BAaHUE MPU HAXOXKJIECHUH (Pa3 MPSIMbIM METOAOM.
23. E-cUHTE3bI U UX aHAJIU3.
24. Bugasl cunte3oB Oypobe, npumensembix B PCA.
25. Briusinue oOpbIBa psijia U METO/Ibl YCTPaHEHUSI.
26. [lonHbIl ¥ YaCTUYHBINA PA3HOCTHBIM CUHTE3 JIEKTPOHHOMN TUIOTHOCTH.
27. YTO4HEHHE CTPYKTYpbl MeTOAOM Pyphe CHUHTE3A.
28. Ilpunnun metona HauMmeHnbux kBajapaTo (MHK). Martpuna HopManbHbIX ypaBHEHUIN
(cBoiicTBa). Koppensunonnas Marpuua.
29. [TomHOMATPUYHBIN, OOK-THaroHaNBHBIA U quaroHansHbiii MHK. Otan u urepanus 8 MHK.
30. YTouHsieMble mapaMeTphl CTPYKTYPbL. DPPEeKTh KOPPEsIHUU TapaMeTPOB.
31. MHK ¢ Hanmo>xeHrem orpaHu4eHuil.
32. 30TponHbIi 1 aHU30TPOMHBIN TeMIepaTypHbIii (hakTop aToma.
33. Yuer anrapmMoHu3mMa Koje0aHuil aToMa IpHU YTOYHEHUH TEMIIEPAaTypHOro akTopa aToMa.



34. TpuknuHHas U OPTOrOHAJIbHAS cUCTEMa KoopauHaT. OCHOBHBIE ITapaMETPbl CTPYKTYPHI,

paccuuThIBaeMble U3 KOOPAMHAT aTOMOB. BeposATHOCTHAs OIIeHKa MOTPENIHOCTH CTPYKTYPHBIX
[1apaMeTpoB.
35. Ilpunnun aBromatusanuu PCA. DkcniepuMeHT, 00paboTKa, MPOBEICHNE BEIYMCIICHUM.

Tembl pedepaToB Mo IUCUHUIIIMHE (CAMOCTONATEIbHASA PadoTAa)

1. CoBpeMCHHbIC  ABTOMATHYCCKHE  MOHOKPHUCTAIbHBIC  JU(PPAKTOMETPI U HX
MaTeMaTHYECKOU 00eCIICUeHHE.
2. CoBpeMEeHHBIE METOJBI WCCIEIOBAHUS CTPYKTYp C IOMOIIBI0 PEHTTEHOBCKUX JIYYCH:
tornorpadus, MaJTOyriIOBbIE HCCICTOBAHU.
3. JIByKpHUCTaIbHBIE U TPEXKPUCTAIBHBIC CIIEKTPOMETPHL. PediexkTomerpus.
7. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIIIUHBI MOYJIS)
No HasBanune n I'on | KonuuaectBo Hamuuue B KomunuectBo |O0ecreueHHOCT
/Tl | BBIXOJHBIC JJAHHBIC | M3/a | DK3EMILIAPO | SJICKTPOHHOW | aCIHUPaHTOB, | b ACIHUPAHTOB
(aBTOD, BUJ HUSA B O0uOIMOTEKE | UCHOJB3YIOLI | JINTEPATYpPOH,
A3IaHUs, B Bal'y 150:¢ %
U3/1aTEILCTBO, OnOIMOTEKE yKa3aHHYIO
U3IaHus, VHHBEPCUTE TUTEPATypy
KOJIUYECTBO Ta
CTpaHuUI)
1 2 3 4 5 6 7
OcHoBHas1 JInTepaTypa
1. | MexmoneKyspHbie
B3aMMO/ICVCTBUS.
dusznyeckas 9bC
HHTEpIpETALHs, «KoHcynbTanT
KOMITbIOTEPHBIE CTYJCHTa»
pacdeTsl 1 2014 www.studentli 1 100
MOJIEJIbHEIE brary.ru/book/|
MOTEHIUATEI SBN97859963
[DneKTpOoHHbIN 26556
pecype] / U.T.
Karman. - M.:
BMHOM, 2014.
2. | KBanToBas xumusi.
Mounekynsl, 9BbC
MOJICKYJISIPHBIC «KoHcynbpTanT
CHCTEMBI U TBEPJIbIC CTYJICHTa
Tena [DNeKTPOHHBIN 2014 httQ:/{WWW.Stu 1 100
pecypce]: yueGHOe dentlibrary.ru/
nocoOue s By30B / book/ISBN978
[Mupenscon B.I'. - 3- 5996323623
€ u3I., uchp. (31.). -
M.: BUHOM, 2014.
3. ®duznka TBEPAOro 2013 SbC 1 100



http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996323623
http://www.studentlibrary.ru/book/ISBN9785996323623
http://www.studentlibrary.ru/book/ISBN9785996323623
http://www.studentlibrary.ru/book/ISBN9785996323623

Tena: YdueOHoe
nocobue / FO.A.
Crpekaiios, H.A.
Tenskona. - M.: UL,

«Znaniumy
http://znanium.
com/catalog.ph

p?bookinfo=36

PUOP: HUII 3421
HNudpa-M, 2013. -

307 c - ISBN: 978-

5-369-00967-3

®u3uKa KOHIEHCUPO 9BbC
BaHHOT'O COCTOSIHUS «KoHCynbpTanT
[DneKTpOHHBII CTYyJICHTa

pecypc] / baiikos

http://www.stu

10.A., Ky3uernos 2013 dentlibrary.ru/ 100
B.M. - M.: BUHOM, book/ISBN978
2013. 5996322596
KBanToBas xummusi. 9BC
Monexyisl, «KoHcynbTanT
MOJICKYJISIPHBIC CTy/IeHTa
CHCTEMBI U TBepI[BIf 2012 httQ:/{WWW.Stu 100
Tena [DNeKTPOHHBIN dentlibrary.ru/
pecypc] / book/ISBN978
Hupenscon B.I'. - 5996310982
M.: BUHOM, 2012.
JlomoJiHuTeIbHAS JIUTEPaTypa
dusnyeckoe
MaTepHalIOBEICHHE.
Y. 2. ®a3oBbie
IIPEBPALICHMS B 9bC
MeTaJuIax U CIUIaBax «Znaniumy
[DneKTpoHHBIH http://znanium.
pecype] : yueb. 2012 com/catalog.ph 100
nocobue. B3 4./ p?bookinfo=50
A K. ®engoros. — 8082
Munck : Bem. mik.,
2012. — 446 c.: um. -
ISBN 978-985-06-
2063-7.
JppaKkIImnOHHbIH 3bC
aHaJIn3 «Znaniumy
[DmexkTpoHHBII http://znanium.
pecype] : yue0. 2011 com/catalog.ph 100
nocobue / B.M. p?bookinfo=50
Anumuk, B.B. 6981

ITonapsnos, B.B.



http://znanium.com/catalog.php?bookinfo=363421
http://znanium.com/catalog.php?bookinfo=363421
http://znanium.com/catalog.php?bookinfo=363421
http://znanium.com/catalog.php?bookinfo=363421
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996310982
http://www.studentlibrary.ru/book/ISBN9785996310982
http://www.studentlibrary.ru/book/ISBN9785996310982
http://www.studentlibrary.ru/book/ISBN9785996310982
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=506981
http://znanium.com/catalog.php?bookinfo=506981
http://znanium.com/catalog.php?bookinfo=506981
http://znanium.com/catalog.php?bookinfo=506981

VrinoB. — MHUHCK:
Beim. mk., 2011. —
215 ¢ - ISBN 978-
985-06-1834-4

3 ManeeB, Auapeit
Brnagumuposuu.
Monenb
MOCJIOMHOI0 pocTa
pa30oucHmiA,
YIIAKOBOK H TpadoB :
moHorpadus / A. B.
Maiees, A. B.
[llytoB ; Bal'Y .—
Bal'Y.— 107 c.:
HII., Ta0JI. —

2011 5 1 33

bubmuorp.: c. 100-
107 .— ISBN 978-5-
8311-0546-9.

IIporpammuoe ob6ecneuenue u UHTepHeT-pecypcenb:

1. Cambridge Structural Database System. Version 1.18. Cambridge Crystallographic Data
Centre, 2015.

2. IlporpamMmHBIH KOMIUIEKC [Isl MCCIEIOBAaHUS KOOPAMHAIIMOHHBIX OKPYKEHHUUH B MOJIEIH
MOCIOHHOTO pocTa rpadoB CBA3AHHOCTH (perucTpanroHHbii Homep Ne2013619399).

3. Ilporpamma mepebopa BapHaHTOB MEPUOJAMUYECKUX YIAKOBOK IOJUTEKCOB B IIIOCKOCTH
(peructpanuonnsie Homep No2014661669).

4. Tlporpamma mnepebopa BapHaHTOB MEPUOJUYECKUX YMAKOBOK MOJUMHHO B IJIOCKOCTH
(peructparronnbiii Homep Ne2013619301).

5. Ilporpamma cpaBHEHHS MOJEKYISPHBIX YHNAKOBOK B KPHUCTAIMYECKUX CTPYKTypax
(peructpanronnsii Homep Ne2015662262).

6. http://crystal.geology.spbu.ru/studies/materiaux-denseignement

7. http://lums.usu.ru/x-ray/Labs1-4/

Iepunoauyeckue U31aHuA:

1. Xypnau cTpyKTypHOI XUMUU

2. Kpucramnorpadus

8. MATEPHAJTbHO-TEXHUYECKOE OBECITEYEHUE JACIHATIIAHBI
(MOJIY.JIST)

1. Cynep-O3BM «CKU®-Monomax».

[Tepconanbubie kommbioTepsl THna Core i7 2,4 I'T'n (16 GB RAM).

3. Ilo moroBopam o TBopueckoM coapyxectBe Bil'Y ¢ MHCTUTYT 351eMeHTOOpraHUYIeCKIX
coenunenuii um. A.H. HecmestnoBa PAH, Hukeropoackum rocyaapcTBeHHbIM
yauBepcuteToMm uM. H.W. JIo6aueBckoro nmeeTcsi BO3SMOKHOCTh TTPOBEICHHS
HKCIIEPUMEHTOB Ha COBPEMEHHBIX aBTOMATHUYECKUX MOHOKPHUCTATBHBIX AU(pPaAKTOMETpax.

4.  Jloctym k 6a3e manubix Cambridge Crystallographic Data Center (CDC).

N



http://crystal.geology.spbu.ru/studies/materiaux-denseignement
http://ums.usu.ru/x-ray/Labs1-4/

[porpamma cocrasiena B COOTBETCTBIN ¢ TpedoBatmsmu GI'OC BO (YpOBEHD [1OAMOTOBKH
KQJpOB BbICHIeH KBaanpukaimn) 1o vanpasnetno 03.06.01 — dusuka u acTpoHoM
W HANPaBACHHOCTH (NPOQHINO) NOATOTOBKH PH3UKA KOHICHCHPOBAHHOTO COCTOSH S

.
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HAPO/IHOTO XO03SHCTBA M TOCYAAPCTBEHHOMN C1yikObL P npesuachTe Poceniickoii Deepannn
(PAHXul'C) B.[. Pay

Pabouyto nporpammy cocrasi ) Ab-mau. o1, AB. Masees

s
P

Iporpamma pacemotpena n 0100pena na 3ace anum Kaeapbl 001l 1 TeopeTHUICCKOI
(pH3HUKH

nporokon No __/C? ot AT /6 ropa.

." /"/
3asenyromuii kadeipoil 7 M,——

Pabouas nporpavva pacemorpena u 0100peHa Ha  3aceaHuu VUEDHO-METOHYECKOI

KOMUCCHH HAUPABIACHUS 25K Of-Fpeepre ;/uc-%__z_}eiae«zd >
7 / ==
[porokon Ne &£ or  R0.06/6 _ roJ1a
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7 = — —

(PHO, noannce)

JIMCT NEPEYTBEPHJIEHUS
PABOYEN IIPOTPAMMBbI JIUCHUILIUHBI

Pabouas nporpamma o 06pena na ~ yueOHbli rojt
[potokon sacenanms kaeapur No o1 rona

Basesyronmii kadepoii

Pabouas nporpamma oso6pena na ~ YueDHbIit roa
Ipotokon sacenanns kadeapn No _or roja

BABCV IO KA

PO

Pabouas nporpamma o106pena na - YaeOHbIii roa

[porokon sacetanns kaepor No o ~lojaa

3aBseyionHil Kahe, 1poii




JIMCT INEPEYTBEP/KJIAEHWSI
PABOYEM MPOI'PAMMDbI JIMCHUITJIMHBI
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