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1. OEJb OCBOEHUS TUCHAILINHBI

Wsyvenne quenunnuasl «MarepranoBenenne HaHOCTPYKTYPHPOBAMBIX MaTEpHAIOBY» CTY-
AICHTAMHA HANIPaBJICHUA IIOATOTOBKYH «HaHOTEXHONOTHI ¥ MUKPOCHCTEMHAS TEXHUKA» [IPeATIoNa-
acT MOJIyICHIE CUCTEMATU3UPOBAHHOTO IPEACTABICHHS O 3AKOHOMEPHOCTSIX aTOMHOTO CTPOEHHS
TBEPABIX TeJ, H3YYeHHE (EHOMEHONIOTHYECKUX TCOPHH JUIs aHamm3a 53Q(EKTOB B TBEPHIBIX Telax,
3HAKOMCTBO C MAaTeMaTHYECKUMH MOJCISIMA U (HOPMAaM3MOM JUII BLIIOJHEHUS PAacUeToB IIPH
PCIICHIY KOHKPETHBIX TEXHUYECKUX 3a/aY, CBA3AHHBIX C IIPAKTHYECKUM IPUMEHEHHEM HaHOMa-
TEPHAIOB.

Leasro ocBoeHus TUCIUILIMHEI SBIETCS (OPMHPOBAHUE TIPEICTABICHII 0 mporeccax u
ABJNICHUAX, IPOTCKAIOIMMX B HAHOCTHCTEMAX M MaTEpHANax, BBINOIHEHHBIX HA HX OCHOBE, IPH
Pa3HBIX BIUOAX BO3ACUCTBUMH,

3ajavuu JHCUUYIMHLL:

® H3yYeHHE 0OCOOEHHOCTEH aTOMHOM U AEKTPOHHOM CTPYKTYPEI HAHOMATEPHAIIOB;

¢ 3HaKOMCTBO ¢ HM3KOPasMEpPHBIMH CTPYKTYPaMH, TCXHOJIOTHSIMH ¥ MATEPUATIaMH Ha UX OCHO-
BE;

¢ TONYMEHHE IIPEACTABICHIN O COBPEMEHHEBIX METO/aX IUArHOCTHKY HAHOMATEPHANIOB.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OITOII BO

Auctuirga «MarepranoBeeHue HAHOCTPYKYTPHPOBAHHEIX MATEPHATOB» OTHOCUTCI K
00s3aTeNLHBIM JUCIUIUIHAM BapuatueHOi 9actu OIIOIT moAroTorkH GakanaBpoB IO HallpaBJie-
HHI0 «HaHOTeXHOMOT MY 1 MUKPOCHCTEMHAS TEXHUKAY,

Wayyenne IMCUMIIMHEI HpeamonaraeT HaIMYHE (GyHIAMCHTANBHBIX 3HAHMI, KOTODEIE
(OpMHDYIOTCS Y CTY/ICHTOB HpH M3YYEHHH MPEIIECTBYIOMIX NUCIAILINE 6a30B0i yacti: «Du-
3uKay, «MaTemaTrKkay», a TaxKe AUCIUIUIMH BApHATHBHOM uacTu: «BBeleHHEe B HAHOTEXHOJO-
rieoy, «KsanToras u cratucruueckas pusnkay

3HaHWUs, [IOJyYEHHBIE B PAMKAX M3yHYCHIL JAHHOH JTUCIMILTHHBL, MOTYT GBITE IIpAMEHe-
HBI IPH U3YHCHUH JIPYTUX CIIEMUAbHEIX JIUCIUIIIMH 110 HAIPABICHHUIO IOATOTOBKH, & TAKXKE IIPH
BRITIOJIHCHUH BBITYCKHON KBannbuKallHOHHON paboTEL,

3. KOMIIETEHIIMH OBYYAIOIIEI OCSI, DOPMUPYEMBIE B PE3YJIBTATE

OCBOEHMSA JUCIUITJITAHBI (MOJTY JIST)

B mporiecce ocBOCHUS JAHHOM JUCIUINIAHEL CTYAEHT QOPMHUpPYET K JEMOHCTPUPYET CIIEAYIO-
e npoecCHOHATBHEIE KOMIIETEHIHH:

1) cnocoGHOCTHIO BEIABIATE ECTECTBEHHOHAYUHYIO CYIIHOCTS IPOGIEM, BOSHUKAKONINX B XO-

Jie IPO(CCCHOHANBHON NESTCIBHOCTH, IPHUBICKATh JUISL UX PEIICHHS COOTBETCTBYIOLIUA
dusuko-maTemaTuueckuit anmapar (OITK-2).

2) rOTOBHOCTBIO IPOBOMHTE SKCICPHMEHTANIBHBIE HCCIECHOBAHMS 10 CUIITE3Y U aHAIMU3Y Ma-

TCPHUANIOB M KOMIIOHEHTOB HAHO- U MUKpOCcHCTeMHON Texuuku ([TK-2)
B pesyibrate 0CBOCHMS JMCIMILTHHE! 06YHAIOUMACS TOIKEH JeMOHCTPHPOBATE CIIEYIO-
IIYe pe3ylbTaThl 00Pa30OBaHus:

1) 3Harh: 0cOGEHHOCTH ATOMHOTO ¥ 3NEKTPOHHOTO CTPOEHHS HAHOMATEPHANIOB; 0COGEHHOCTH
TCXHOJIOTHYCCKOrO MCIIONb30OBAHMA HU3KOPA3MEPHEIX CTPYKTYD; CBOMCTBA HAHOMATCPHUATOB H
HAHOCHCTEM TIPU PasHBIX THIIAX BO3AeHcTBul Ha Hux (OTIK-1).

2) YMETh: BBINONHATE PACHETHI JUIA OIEHKH 3(h(EKTHBHOCTH HCIIONb30BAHHS KOHKPETHBIX
nagomarepuaios, (OIIK-1).

3) BageTs: MeToaMHU aHaIH3a ¥ KOHTPOJIS HAHOCTPYKTYPHPOBAHHEIX Marepurainos (ITK-2).



4. CTPYKTYPA U COJEPKAHUE JUCIOUILIMHBI (MOJIYJIS)

O61mas Tpy10eMKOCTh AMCIHUINIMHEL COCTARIAET 5 3aUeTHHRIX eNuHuI, 180 9acos.

Bunet yyeOHott paboTel, BXOUas CAMOCTOSTENLHYIO Ofnem o
o paboTy cTyAeHTOB . yueOHok
E W TPYI08MKOCTS (B acax) paGoTH, QOpMEI TEKYILIEro KO-
& g 5 o ¢ NpAMeRe- TPOJIsT yenepacMoCTH
Ne Pazzen (Tema) 3 8 - g z 2 HHleN HHTED- (no Hedensm cemecmpa),
n/n JHCLIMTUTHHEI 2 & s = g g & 3 & P dopma npomencyTouHO
O S | I T B 25 5 B © = AKTHBHBIX
4 Z = =5 s3] 88 & aTTecTalnK
B = b £s &8 E g ® 5 METOLOB (no cemecmpan)
oo S| £° | & z * [ (8 wacax /
= = ~ %)

1 | AromHas u J1ek- PeiiTHHT-
TpoHHnad CTPyKTY- ., | KoHTpomb Nel
peTBepIBIX TN |5 1-7 |14 | -| 6 | 6 | - [30] - |16/62% | (7 enens, wa

PaKTHIECKOM
3QHITUY).

2 | Hanocucreme! u PebiTuur-
HaHOMAaTepUaJikl, KOHTpOab Ne2 (11

S| 811 | 8 |- 3 3 - 12 . 6/42% | wenens, Ha mpak-
THUCCKOM  3aHs-
THUR).
3 | CeolicTBa HaHO- - PetiTunr-
MaTEpUaJIoB. konTposre Ne3 (18
10/38% | uemens, Ha mpak-
S5(12218 14 |-| 6 | 6 | - |30 2| HeReTR, i
THUYECKOM  3aHf-
THH).
Bceero S| 18 [ 36 |- | 18 18 | - 72 | - | 32/44% DK3aMeH

JIEKIAN

Paznen 1. ATomnas i 3JIeKTPOHHASI CTPYKTYPBI TBEPABIX TEJI.

1.1.ATOMHO-KpPHCTaJNINUECKOE CTPOEHHE TBEPIBIX TellL.

1.2.301Has cTpyKTypa U CTATUCTHKA IOIYIIPOBOJHIKOB.
1.3.Ksantoso-pasmepHbIe 3G YEKTE B HAHOCTPYKTYpax. [IIOTHOCTE COCTOSHHUIA,
1.4.TTonynpoBOAHUKOBEIC HU3KOPA3MEPHEIE CTPYKTYPEL

1.5.9J'ICKTpOHBI B IICPHOINICCKUX CTPYKTYpax. boXoBckue BOJIHEL

1.6.lucnepcuoHHEIe KprBbie. 3005 BpuinmosHa.
1.7.Bonnosoii BexTop. DddhexTrnnas Macca.

Pazaesn 2, Hanocueremn: u HaHOMATCpPHAJIBL

1.8.KpasuuacTuIs! B HAaHOMATEPHAJIAX.
1.9.OKCHTOHBI K 9KCHTOHHBIE MTOJISPUTOHEL
1.10.T'eTepocTpyKTypHI H CBEPXPEIIETK.

1.11. ®oronnsre xpucramisl. KBauToBbie MUKPOPE30HATOPEL

Pasgen 3. CpolicTBa HAHOMATEPUAJIOB.

1.12. Paccesnue B HAaHOCTPYKTypax. Peneesckoe paccesHue.

COJEPKAHUE JUCIHAITLIUHBI

1.13. Paccestnme Manpensmrama-BpuiimiosHa, PamaHoBckoe paccesHue.
1.14. Temnopsle cBOKCTRA KPHCTAINIMYECKOM pemeTky. Mozeisb (OHOHHOTO B3anMOIEHCTRYS,
1.15. CBepXIIpoBOAMMOCTD KPUCTATINYCCKAX TEI.

1.16.MaruuTHEIE CBOHCTBA KPHCTAUIMYECKUX MATEPHATIOB.

1.17. Hennrelinsie a(dexTsr B HaHOMaTepuanax.
1.18. Neextri B kpucramnax. Hedekrsr Hlorrkn u Openkers.




HPAKTUIECKHWE 3AHATUI
Tema 1. Onementr1 30RO Teopuu. CoGCTBEHHAS M IPHMECHAS IPOBOLUMOCTD. 2.
Tema 2. Jloxanmsarus 5neKTPOHOB B IPOCTEHIMX HAHOCTPYKTYpax. PasmepHoe KBaHTORA-
HHe. 24,
Tema 3. CoGcTBeHHAS QYHKIHS OMHOIIEKTPOHHOTO TaMEIBTOHHAHA JUTS TOJIA C [EPUOJTHC-
ckuM noreHmuanoM. Ocnunngiuu biioxa, 24,
Tema 4. TlorennmansHble 6apbeprl X IMBI B HAHOCTPYKTYpax. 24,
Tema 5. ['eTepoCTPYKTYpBI U I'eTEPOIIEPEX OB, 24.
Tema 6. PaccesHue B HanocTpyKTypax. Pacuer napaMeTpoB paccesHis. 24,
Tema 7. Henunelinsle a¢ddexTr B HaHOMaTepyasax.
Tema 8. ['enepanus BTopoif rapMOHHUKY ¥ yCIOBHE (A30BOr0 CHHXPOHM3MA 24,
Tema 9. JlebexTr! B HAHOCTPYKTYPHPOBAHHBIX MATEPHAIIAX.
JABOPATOPHBIE PABOTEI
1. OCHOBEI 30HIOBOM CKAHHUPYIOIIEH MUKPOCKOIIHH 4.
2. PacTpoBas 3IeKTPOHHAS MUKPOCKOIHS, 24.
3. CrieKTpoCKONUYECKHe METOMB aHATH3A HanoMaTepuainos (Oxe, sSIEpPHBIA MarHHTHBIA pe-
30Hanc, Méccbayap). 4u.
4. PeHTreHOnM(PaKIMONHBIE METOBI HCCIICAOBAHKS CTPYKTYPET HAHOMATEPHAIOB. 41,
5. PaGota ¢ MexIyHApOAHEIMA GaHKaMH CTPYKTYPHBIX JAHHbIX, 41,

5. OBPA3OBATEJIBHBIE TEXHOJIOT UM

B paMkax JIEKIIMOHHOTO Kypca:
5.1. AKTHEHEIC M HHTePAKTHBHLIE (OPMBI 06y HeHMS
C nensto GOpMUPOBAHUS U PasBUTHS NPOGECCHOHANBHEIX HABBIKOB CTYACHTOB B yueOHOM I1po-
[eCCC HCIOJIb3YIOTCS aKTUBHEIC W WHTCPAKTUBHLBIE (DOPMEI IIPOBEACHMS 3aHATHI B COUETAHUU C
BHEAYTUTOPHO! paGoTOii: (KOHTPOJIBHEIC ayUTOPHEIE PaGOTHL, HHIMBUIYAIEHEIC JOMALIHHE Pa-
GOTEI).
5.2. CamocTosiTeNIbHASL PAab0TA CTYAEHTOB
CamocrosTensias (BHEAYTHTOPHAS) paboTa CTYAEHTOB BKITIOYACT 3aKPEILICHHE TEOPETHUECKOTO
MaTepuaa Ipu MOArOTOBKE K BEITOJHEHUIO WHAMBUIYAIbHOH HOMAalHeH paGoTEl, K IpakTHuye-
CKAM 3aHATHSIM. OCHOBA CaMOCTOATENEHON PaGOTEL - H3yUeHHE JIUTEPATYPHI 0 PEKOMEHIOBAH-
HBIM HCTOYHUKAM M KOHCHEKTY JICKIHIA,
3.3. MyJibTHMeAMIHEBIe TEXHOJIOIMH 00yYeHHsT
HexoTopeIe U3 JIEKITMOHHEIX ¥ NPAKTHYECKUK 3AMATUH MPOBOJIATCS B BHAE IIPE3CHTALMH B MyJIb-
TUME)IMHHOM ayJIATOPUH € MCIONB30BAHUEM KOMIIBIOTEPHOTO mpoekTopa. CTyMeHTaM Ipero-
CTaBJIACTCS KOMIBIOTEPHBIN KypC JIEKIUH.
S.4. PeiTHHr-KOHTP OJIL
PeTHHT-KOHTPONb NPOBOIUTCS TP pasa 3a ceMectp. OH IPEATONaTaeT ONeHKY CYMMAPHBIX Gasl-
JIOB IO CJIEIYIOIMM COCTARJIAIONNM: OaJUIBl Ha KOHTPONLHEIX 3aHATHSX, KAUCCTBO BBHITONHEHU
AOMAIHUX THIIOBBIX 3a8JaHUi, pacCMaTpuBAeMEIX Ha MPaKTHYECKHUX 3aHATHX. PacipenencHue
0aJLTOB TI0 KOHTPOJTEHBIM MEPOTIPHSTHAM OTPETIEIETCS TEKTOPOM, BEAYIIUM TUCHHILIHHY.

6. ONEHOYHLIE CPEJICTBA JUISI TEKYIIET'O KOHTPOJISI YCIOEBAEMOCTH,
MPOMEKYTOYHOW ATTECTAIIMH 1O UTOTC'AM OCBOEHUSI ANCHATIIIN-
Hbl 1 YYHEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOATEJILHOMN
PABOTHBI CTYJAEHTOB
6.1. JK3aMeHANHOHHEIE BOIIPOCLI

1. 3ounas Teopust mposoauMocTH, COGCTBEHHbIE K IPUMECHBIE MOITYIIPOBOLHIKH.

Pasmeprbte  aQdextst B mamocTpykTypax. [lmormocts cocrosmmit, HuskopasMepHbie

CTPYKTYPEL

DIIEKTPOH B IOJIE ¢ TIEPHOANUECKUM ITOTCHIMAIOM, Teopema Broxa.

Hucnepenornsle Kpuskle. 30Hb1 bprmmosna. DhdhexTurHAS Macca.

5. KsaswuacTuiisl B HaHOMATEpHATIAX.

ELGR S



OKCUTOHHBIE IOJISIPUTOHBI M TEXHOJIOTHH Ha WX OCHOBE.

['eTepoCTpyKTypBI ¢ KBAHTOBBIME SMAMH U CBEPXPELICTKH.

@O OTOHHBIE KPACTAIIILL.

9. Peneercroe paccesrne. Paccestune Mannensmrama-Bpumossa.

10. Pamanosckoe pacceesnue, Paccestaue Mu.

11. ®onoHHAS MOZENH TEIIOBLIX KOIEeOaHHI.

12. CBepxmpoBoAHMOCTE MaTepualioB. bo3e-Konmeacarus.

13. MaruuTtHsle cROMCTBA HAHOMATEPUANIOB,

14, Henwneltaere 3)QeKThI B HAHOMATEpUATIAX.

15. ledpexTr! B HAHOCTPYKTYPHPOBAHHEIX MaTepHanax.

16. 30H10BAs CKAHUPYIONTAS MUKPOCKOIHSL.

17. Pactposas anekTpoHHAas MEKPOCKOIHUS IS JUATHOCTHKY HAHOMATEPHAIIOB.
18. CriekTpoCKOIIYIeCcKHe METOAEI AHAIN3a HAHOMATEPHATIOB.

19. Pertrenonudpakinnonnbie METORI HCCITEOBAHNS CTPYKTYPBI HAHOMATEPHATIOB,

=

6.2. Borpochl peiiTHHT-KOHTDOJIS

Peiitmar-kontpoJss Nel
30HHASI TEOPUS TPOBOIUMOCTH.

—_

2. JloHOpHEIE M aKIEITOPHEIE MOJIYIIPOBOHHAKH.

3. Ksanroso-pasmepHEIe 3 (heKThl B HAHOCTPYKTYpax.
4. TInoTHOCTH cocTOSIHU.

5. HusxopasMepHBIe CTPYKTYPEL

6. JlucrepcHoHHBIE YPaBHEHUS U KPUBEIE.

7. Teopema Bmoxa.

8. 3omE! bpumiosna.

Bonnosoit Bextop. DddexTrnnas macea.

Peitrunr-xonTposs Ne2

KBasu4acTHIEl B HAHOMATEPHANIAX.

OKCHTOHEL, TPHOHBI U 9KCUTOHHEIE HOJISPHUTOHEL
Horennuansiste Gappepsr. TynReNbHbIT 9ddekT U HanGapsepHOE OTpaiKEHHE,
IeTepoCTpyKTYpEI 1 TETEPOIEPEXO/BL.

CepxpemmeTkn

DOTOHHEIE KPUCTAIIILL

Muxpopesonaropsi.

30H0BAs CKAHUPYIOIIAs MUKPOCKOIIHSL.

PefiTuar-konTposist Ne3

Pacceanne B HaHOMaTepuanmax.

Tennosele crolicTBa HaHOCTPYKTYp. (DOHOHHAS MOJIEIE,
CsepxnpoBomumMocTs. Bose-koHnencaT.

Henmaettneie G QexTE B HAHOCTPYKTYpUPOBAHHEIX MaTEpHAIAX.
I'enepanyst BTOpol TapMOHHKH H yCIOBHE (ha30BOT0 CHHXPOHM3MA.
MarnutHsIe 3G QeKTE B HAHOMATEPHAIAX.

HepeKTEI B HAHOCTPYKTYPHPOBAHHBIX MaTepHalax.
CriexrpalibHBIC METOJIEI HCCIIEIOBAHMUS.
PenTreHommbpakinoHnbIE METOBI HCCIICIOBAHMS,

6.3. Bompoce! JUIst KOHTPOJISI CAMOCTOSITEILHOM paGoTh!:
OcobGennocTr QU3MUCCKUX B3AUMOASHCTBHH Ha HAHOMACIITAGAX.
Omucanue newokenus Hanodactur. Ypasuenue lllpenunrepa.
lFamueTonnan. CobcTBeHHbBIE DYHKIMHU U COGCTBEHHBIE 3HAUCHHS,
Tyunensnslii addexT u HanbGapbepHOE OTpaXKEHHE.

KBaHTOBEIE MUKPOPE30HATOPEL.
Monens [lebas. PoHOHIAL TEMIOEMKOCTE B Mo JeGast.
Macc-crextporpaduueckmii MeTo | HCCIeA0BANN HAHOMATEPHAIIOB,

b
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8. nddysus B KpucTammyeckux Teiax.

7. YYHEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECHEYEHME JIVC-
MUIINHBI

OcnoBHas JuTepaTypas;

1.

Tomumus, B. Y. @usuueckoe Marepuanosesicrue. U. 1. [TaccHBHBIE AUANCKTPHKY: yueb. no-
cobue B 2 4./ B. U. Tomunun, H. T1. Tomununa, B. A. Baxtuua. - Kpacnospex : Cub. denep.
yH-T, 2012. - 280 ¢. — ISBN 978-5-7638-2510-7.

2. OcHOBBI COBpeMeHHOT0 MaTepranoBenerus: yuebnuk / 0.C.CupoTkus - M.: HUL[ UHOPA-
M, 2015. - 364 ¢.—ISBN 978-5-16-009335-2.

3. MeTous! neeneIoBaHns MEKPOSTIEKTPOHHEIX U HAHOSJIEKTPOHHBIX MAaTEPHANOB U CTPYKTYP.
Hacts [I/BemukoA.A., @unumonosaH. W, - Hosocu6.: HI'TVY, 2014. - 227 ¢.— ISBN 978-5-
7782-2534-3.

HomonHuTeabpHas JUTEpaTypa:

1. Dusuueckoe marepranosenenue. Yacrs 1. dusuxa TBEpIOro Tena: yueOHoe mocobue/ Oeno-
TOB A.K.— DJekTpoH. TEKCTOBEIE NaHHbIe,— Munck: BeImsimast mxona, 2010.— 400 c¢.

2. OuswkoxXuMHs HAHOCTPYKTYPHPOBRAHHEIX MaTepranos/MitomunB.A. - Hopocu6.: HI'TY,

2013.-107 c.: ISBN 978-5-7782-2215-1

. Beencnue B (I)CMTOHaHO(bOTOHI/IKy. (D}’Hl[aMCHTaJIBHBIC OCHOBEI U JIA3€PHBIE METOJIBI YIIPaB-

JIIEMOrO ITOJIyYCHUS U AMArHOCTHKU HAHOCTPYKTYPUPOBAHHBIX MAaTEpHaNoB: yueOGHOE 110CO-
6ue/ C.M. Apakensn u ap.— DIIEKTPOH. TEKCTOBEIE AaHHbe.— M.: Jloroc, 2015.— 744 c.

HurepHeT-pecypcesr:

8.

1. Kpucramnorpapudeckas W KpHCTAIOXUMHIYecKas 0asa MAHHBIX IUIs MUHEPAJIOB U X
CTPYKTYpPHBIX AHAJIOTOB «MUHKPUCT»// Pexxum JocTyna:
http://database.iem.ac.ru/mincryst/rus/

2. KemOpumxcHkii Oanx CTPYKTYPHBIX JAHHBIX// Pexxum JIoCTyIa:

http://webesd.ccde.cam.ac.uk/client log in.php?first attempt=1

MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE AU CIUATLINHEI
JleXIMOHHEIC Ay UTOPUH, OCHATIEHHEIE JOCKOX M NEPEeHOCHHIM IPOEKTOPOM JUIS IPOBE-

ACHUSL 3AHATHH C TIPIMCHCHHEM KOMIIBIOTEPHBIX IIPE3CHTAIMI ¥ JIEMOHCTPAIMOHHEIX POJIHKOB.,
AynuTopuu JUIA TIPOBENCHHS IIPAKTHYECKUX H JIAGOPATOPHBLIX 3aHSTHH, OCHAEHEEIC COBpEMEH-
HBIMH NIEPCOHABHBIMY. KOMITBIOTEPamMi, O0bEIMHEHHEIMY B JIOKAIBHYIO BEIUUCTHTENLHYIO CETh 1
YKOMIIICKTOBAHHBIME HEOOXOIMUMBIM CHCTEMHEBIM M IIPUKJIAJHEIM IIPOIPAMMHEIM 06eCIeUeH M,



[Iporpamma cocrasiiena B cootsercTsuu ¢ TpeGosanusamu GI'OC BO 1o HalIpaBJICHUIO MIOJIIO- ;

ToBKH 28.03.01 HanoTeXHONOIMY 11 MUKPOCUCTEMHASI TEXHUKA, /

PaGouyro mporpammy cocraui crapumii mpenonasarens kad). GullM Topmkos KA Z
(®UO, moymuck)

-

Perenzent
i

Z, m
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Iporpamma paccmMoTpena un onoGpeHa Ha 3acenanun kadempnl O
ITpoToxoa No //’{ or O7. 0% /5 roja

3aBenyroluit Kadeapoi

C.M. Apakelsin

/ (OUO, noxnuce)
Pabouas nporpamma paccmoTpena B 0/00peHA HA 33aCENAHHM YJIeGHO-METOLWUECKON KOMICCHHU

HamnpasneHus 28.03.01

Tlpotokon Ne ./ 7 or PFZ 04 /5 rona /
Ilpencenatens KoMuccuu C.M. Apakensa

../ (®UO, noxpmucs)
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Pa6owas mporpamma onobpena va AVE -7/ yaeGHEIN rox
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Basenyromuii kadenpoit ﬁ’%ﬂ’»" sy C A7

Pabowas nporpamma ono6pena Ha o/ - Jo4f yueGHBIH rox
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IIporoxkour 3acenanus kadeaper No 7 oT

3asenyromuit kadeapoi
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Pabouast mporpamma oro6pena Ha 8. JerZ yaeOubrit ron

ITpoToxon 3acenanus kabpeupst No £ ot C302/, % rona

Sapenyromuii xadenpoi ' ,afrﬁ&k,eug-pw )
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