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1. ljEjlb OCBOEHMI 414C1a11114Hhl
UeJlb10 OCBOCHIN THICHH11111111b1 00CHOBbl IIBBOTeXH0.110THrI))5113JUICTOTAIHHHOTCH omaxorone-

H1151 C HOBCHEIHMH ,BOCTIDKCHH51MH H Hanpannemumn pa3131-ITIT51 B COBpCMCHHOCI MC)KAIICIIH11.1111nap-

Ho g oanacTn nparnmecimx Hayimmx 3HaHHC1 — HanoTexnanormx. OrygeHThi Hoene npocnyluuRa-

HMSI ,BOMIC11131 CB060,B110 opmenTHponaTbe g B OCHOBH1DIX Hanpannemmx pa3BIITHII HaHoTexHo-

Rorlig ; HOHPIMBTb CyTb 344eKTOB, onpeirensuomnx OCO6ble 4/113HKO-XFIM1-I LIeCKHe cnotieTga HaHoma-

TepPlal10B; 31IaTb OCHOBHble TCXH05101149eCKPIC HPOHCCCIDI, IICTI0SIb3YeMbIe npn Haarlem/1H HaHomaTe-

prmnon; limeTh npencTannemig o BO3MOWHOCTSIX COBPCMCHHOCI npm6opHo-meTponorrmeemoil 6a3bi

Allflacene,nonarm g maTepHano g C HaHOMCTpOBIDIM npoeTpancTnemmim pa3pCLTICHHCM

3amam?! 4140.11111.1111111,1:

• n3yirenne OCHOBHIDIX BHAOB H CBOrICTB HaHoo&berron, HaHomaTepHanon, npri6opoR H

yeTpOCICTB Ha Mx OCHOBC, THHOBbIC TCXHOS10114 11CCKHe nporrecem FIX 11011rICH1131, 311CMCIITHy10 6a3y, a

THIOKC THHOBOC 060pyn0 gamre, BM-0 1W TCX1-114Ky HCCAC,BOBBH1451 HaH0061DCKTOW,

• (bytrnamenTammme OCHOBbI nponeccon murre3a, anann3a H cpynxurtomrponami g ma-rem/E-

amon H KOMHOHCHTOB Hallo- H MHITOCHCTeM110r1

• ElprimeHeHne HaHomaTepHanon.

2. mEcro 414CLU411.1114HbI B CTPYKTYPE orlon BO
,grIcnunnrura "OcHonm 1-IaH0TCXH01101-11C1" OTHOCHTCH IC 065/3aTCJIblibIM nriennrunmam namm-

TIABHOti naCTI1 011011 IIHTaeTcg B 4 cemecTpe H 6a3npyeTeg Ha paHec nonyuennux 3Hanu g x cTy-

geHTOB, npno6pereHmAx B xypeax o6ureil (1)H3PIKII. OH HanpagneH Ha 03HBK0MIICIIPIC pa3mepnwx

34)4leKTOB H CBOCICTB HaHOOftbeKTOB, MeT0)10B FIX HOJITICHPIPI, npno6peTem4Io liaBIDIKOB pa6oThl C

yeTaHoBxamn no nonrieurno H nmarHocTmur HaHomaTepnanon, Ha o6mee pacumpemre xomnoren-

Will CTJtCHTOB B 0631aCTH naHoTexnonornit

nonynermbre Bpamxax n3yLlemm	 moryr 6bITIa nprimencHhi ;um
Harmeamm BbIllyCKHOrl KBBJ1144/14KBIIHOHHOCI pa6oTra H micmurntur npennonararommx
HaHOTCX110510F14CI.

3. KOMIIETEH141411 OBV-IAIOLBEFOCH, CDOPMHPYEMME B PE3YJIh'fATE
OCBOEHITHAVICULFITIJIHIIbI (MOAYJ151)
B pe3ynsTaTe OCBOCII145I nneurinnnum o6ygmoumrieg nongren ormaneTb enenymmumn xoro-

TICTCHIMAMIE

CH0006110CTIDIO 13C11051b30BaTb 6B3OBIDIC 3nanug CCTCCTBe11111,1X Hayx, maTemarrnor u mnimp-
MaTI4K14, OCHOBHMe KOHI4e11141411, 11p1H1111111b1 TC0p141, CB5133.1111bIX C (PymnamenTarumon 4111-

(j)0pMBTPIKOVI H 11140pMBIAHOHHIDIMIT Texnotion/limn (OUR-1).

311aTb: datsrmo-maTemannrecxml annapaT.

YMCTID: aHaJIH3Hp0BaTb, paccnirThman, npoexTriponaTh H KOIICTpyl3p0BaT B C00TBeTCTBH11 C

TeXIIIItICCKPIM 3anarmem THITOBbIX cueTem, npu6opon, neTWICC1 H 3J1013 Ha CXeMOTCXITH LICCKOM 11

3nememm0m yponHax; pannwraTb pa3mepHsie 344exTm (1,2,3D) B 00061,1X 11O51BJIC1TH5TX 013111(0-

X14MHIWCKPIX CBOCICTB HanomaTepwanow, Hp0BCAHTb H3MCPCH1151 H HccnenonaTing pa3nrn4IIbix 063)ex-
TOR HO 3WIBIIHOCI meTonince; BIDIABTIATb ecTecTgermorrarmym cynmocTb npo6nem.

Bna)*erb: CHOCO6HOCTI,10 K nponeuemno 143MCpCHHil H Hecnenonamm palmy-Imp( o6-lierron
no3anannon. meTo,unce; CHOCO6HOCTIDIO x a11ann3y, pacnöTy, npoexTupo gamno H xoucTpynponamno
B COOTBCTCTBEH C Teximnecxnm 3BAWITHeM THHOBEIX CPICTCM, npn6opon, neTanell H y311013 Ha exemo-
TCX11149eCK0M H 351CMCIITHOM ypormg.



4. CTPYKTYPA H CO4EP7KAHHE 414041411J114Hbl
06111B51 T AOCMKOCTI, THICHHF111111 1111 COCTBRIDICT: 2 3amemme oraninum, 72 =urea.
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1<nacctulmxati1a	 oanomaTeptia-
J1013. Pa3Mep111,1r1 3144eKT. 4(50%)

1 4 1-2 4 4 8

frIcTopHa pa3BNITHA HaHoHayaH H PerITH1H--
2 4 3-6 2 2 4 2(50%)

1111140TeXH0110rH14 KO I irpom, No!

TexHonorHH	 nonymemia	 HaHo- 7-
3 4 4 4 8 4(50%)maTepHanoa. 10

MeT0,1161 aHarHoenno4 II CBOrl- 11- Pearmir-
4 4 4 4 8 4(50%)c-raa iianomaTepHanos. 15 KOHTB0111, i \A:2

npfrimelielmst	 HallocTpyHTyp	 B 16-
5 4 4 4 8 4(50%) Peanwr-

Hp0H3BOACTHO H nayxe. 18 Keirrparib NO

13 cc 4 18 18 18 36 - 18(46%) 3aLieT

COAEPACAIIHE JI4C14144IJIHH61
JIEK141414

Pa3erle.3 1. Knaccpulmixamiu HaH006BeKTOB 11 14X xaparrepnme 0C06CHHOCTII: xpneTamo•ecxasi, reo-

meTputiecxax, 351eKTp0HHBH cTpyrrypm.

1. Knacem4mann2 Han006TaCKTOB.

1.1. Knaccpalmucaulla	 arperaToomy COCT05111 14 10.

1.2. Knacemjmixauxx no pa3mepam.

1.3. ICHHCCI4rnKB111151 HO mepnocm.

2. Xaparreplaile oco6entioeTH nanoofterroa.

2.1.KpncTalum geckax cTpyxTypa.

2.2.3.nexTponnax cTpyrrypa.

2. Pa3mepmile 3aB11C14MOCTI4 043411C0-XHMMICCKFIX CBOCICTB maTepnanoa B KJIBCCH LICCKON1 H

KM' 1TOBOM flp1165114HCCHHAX.

2. Pa3meprimidi 344exT.

2.1. 143menenne tbaaoaoro pal31-10BeC1451 B nanocucTemax.

2.2.Pa3MOpHa51 3aB1iCHMOCT6 TeMrlepaTypb1 MIBBilell maTepnanoe.

2.3. floaepxnocTuan 311eprnx.

2.4. anum cao6o.anoro npo6era anexTponoa.

Pawien 2. Moropna pa313141'1451 nanonayxn ii nanoTexnanornn.

1. 14CT0p1441 pa31311TFISI1IHOHKH 14 nanoTexlionorkm.

1.1. Apennne unaaranaumu nanoTexno.nonm.

1.2. Pnimpz cl)dinman H nanomprp.



1.3. CoBpementioe COCTOSIHI'le nanonayni H npricy>i<Remie lio6eneBeRnx npemun HO 4P143HICC.

Paamea 3. TeXHOROTHH nonymennst nanomaTepnanon.

1.0opmnponanue maTeimanon no mexaummy «ennsy-nnepx».

1. Mexannsm (Popmnponannx oculf3y-nBepo).

1.1. kimenn-iecxoe ypasHeinui 06Pa30BaTITHI 110BOH cbasm.

1.2.1314,4m 3aponmineo6pasoBanpo1.

1.3. POCT saponbnueik HOBOti 4m3m.

2. cDopmoponanne Marepllanos ITO MCXaHH3My nsepxyTan13».

2.1. Oco6ennocTm InMenJ,4eIIH5I maTepnanon.

2.2. HifrenemBilasi nnacTnnecxa g necbopmaum.

Pa3Thea 4. MCTOAM mexannmecicoro Ancoeprnponanum HORY LICHHA nanomaTepaanoa.

1. MeTO,HIA mexanvolecicoro nneneprnponamm.

1.1. Elanyneime nanomaTepnanon mexanottecinim 143MCHLtiefilleM.

1.2. Me'roam IIHTCHCHB/I0r1 nnacnniecxon Tie(popmaunm.

1.3. MeTO,Lad mexanlniecKnx BO3ACCICTBNIVI pa3nntnimx cpon.

2. Me'roam 4nnxilecKoro Towneprnpoaannm.

2. MeTonsi clinswiecgoro Ancneprnponanog.

2.1. flanymenne nanomaTepna.non pacnbuteonem petennanon.

2.2. MeTow,' nonapenng-Konuencanon.

2.3. BaKyym-cy6nnmaunonou TeXHOMOr1131.

2.4. MeTonbmpenpauten1411BTBepThOMCOCTORH1414.

3. MeToitbi XHMHHCCXOTO nonynenng itanomaTepllanon.

3.1. Ilonyvenne nanomaTepnanon xmnniecnim npenpaulcooem.

3.2. 3neicrpoxklmmiecHne MCTOW3I.

3.3. Memabi, cowl-mimic xnmnilectoie 11 cinnvolecinle npenpantennt

4. BHOHOITHICCKHCMCTOLIMITORytICHpuimarepplanors.

Pawien 4.MeTum nwarnocrom H CBOrICTBa nanomaTepnanon.

1. Onpeneneime nnenepenocm ma-repnanon.

2. MeTOTIM onpenenefou Dnemelrrnoro comma

3. MeT0)11,1 ananina clm3onoro cocrana

4. MeTonbmcc.rienonanvomonepyloc-rnmarepHanoB

HcKyceTaennoenanocbopmoo6pa3onanne: Hy LIKOBbIe H 3onnonbte meTomm nwrorpatimn.

1. MoneKympno-nygenaa DEIHTUCHR.

2. MeTogbi 30HTIOBOM TCXHOTIOTHIL

3. BrikonagoanonnTorpacinla.

P113ACJI 5.nPHMCHCH1451 HaHOCTPYKTYP B npoinnoncTne H HayKe

1. flpilmenenna HaH00613CKTOB B npomfinnnenobix TCXHOHOCTIMX.

2. Flpnmeoeinoi HaI100613CKTOB B me/Amu/we.

3. Ilpomenetinsi HaII006TieKTOB 13 po6oToTexonke.

4. Hpomenenaa nalrooth,erron B CTpOITTCHEHEIX TeXII0110FHTIX.

5. MaTemaTwiecxoemoThennponanneunanoTexnonornn.

5. OBPA3OBATEJIMIME TEXII0.110F1414
• neminonno-ceNnmapcma g cncrema oGynennsi erpaimunonnsie JICKITHOHHI)IC m nparcrwie-

CKFIC 3E1115IT450;



• case-study °WarIeHl4C Ha npatatutectatx 3aHRTHSIX yue6nbtx 'caws C TIOCTFIHOBKOli Kula-

• H rny6oxoti upopa6omo1i npo6nemst pa3pa6oTtut H pewit/Baum Tpe6yemon HMHTaHHOIHIOCI MO-

,flesm);

• macTep-Knaccm CuentoHcTpautut Ha nparattuecxxx 3a1ISITI4SIX npumeHeutui upHt3mou, Tex-

HO/10114g , meTanou 14MHTMH4011[10r0 MOAC.1114P0Ba1lffil Ha KOHKPCTIIMX smattax (Keficax);

• npumetteitHe mymuntmeittia TexHomormil (-Tone/tenHe JleICHHOHHIDIX H ccAutHapciotx 3aHm-

• c npHmettetatem KomnmoTepubtx npeseHTfluurt H memoucTpauHommix pOJIVIKOB C HOMOLIII)10

npoetcropa WIN DBM);

• TeXHaan-HA pa3BITT1451 xpwrtutec goro MbILLUICI11451 (riptutHTHe eTwteHTant HaBEIKOB KpHT14-

14CCK0111 OHCHKH paspaGo-rauttmx HMI4 HMHTaHHOHIlblX MO,LICHCCI);

• multopmatutottito-xontmyHtwatutomible TexHotiorm4 (ripHmeHemic muPopmtuutounbix

TeXII0510FHti wig mcnutTopHHra TexyweA yerteriaemocm cTymewrou H KOHTpaTISI 3Hamtfi);

6. OHEHOHLIME CPEACTBA JAM TEKYTHEFO KOHTPOJUI YCHEBAEMOCIII,

HPOMENCYTOHHOH ATTECIAM414 110 HTOFAM OCHOEHHST 414041411J114-

H YHEBHO-METOAHHECKOE OBECHEHEHHE CAMOCFOSITEAMIOn

PABOTEI CTYAEHTOB

a) BOCIPOCbl pCrITHHF-KOHTp0J111:

Bonpocm PerITIIIIP4C0111T9OJI51 314: 
1. B uem BbI BHAHTe rnauttyto riptutputy BUITICIICHH5I HalIOTCXHOJI0FHrl OT Ttpy-

nix oTpacnett Haynt H Textionortnl:

a) HCF10111,30BalIHK xparute ma.mbtx pasmepou;

6) KOOREHIIIallbHOC H3MCHCHHe CBOCICTB MaTCpHall0B, 14TO 06yCHEIBSIHBaCT peannsye-

MOCTE HellI4HCCHILIX H yiiniaimnux Ambetcroc;

B) nponaratma B CMH

2. Ha30BIllt H3BeCTHbIC Barsit cpopmbi HatiocTpylayrntponamibtx maTepHanou:

3. flpHce,rune npttmep LuitcnepcHwx cpe,a, B arropmx Tuienepcnaa tbasa Haxo-

ThliTCA B Tuepitom cocirosum pt, a cpega — 13 MCHLIKOM: 	

4. ,Elarcre ortpeTkenetute pasmepuomy *Delay. Hpucerucre HpHmcpbt

5. B mem saxmormeTcst uptinumn (Dopmtiposamita HattomaTepHarrou HO mexa-

11143My OCIlepXy-BIIHM. KaKHMH MeT0,14aMII MMKHO 3T0 OCYLLWCTRIITID?

6. Hoot:tine meTomm oripeitenetnut pasmepou HaHomaTepHamort

B0111POCIA Per1111111F-ICOUTP01151 N22:

1. garrre onpegeneuHe Tepniumy <fflanomacmta»:

2. arttecwre Hall0Tpy6101 no pa3MepIlOCTI4 K HpKIIMM TM-1E1M:

- oAutomeptime;

-,rtuymepHme;

-Tpexmepnble;

-mHoromcpuble;

H AHCilepCHOCTH K 11)0K11131M rpynnam:

-HymbmepHme;

-owtomepinae;



-,aBymeptime;

-Tpeximepume.

3. Flpueerprre npumep Tmcnepcubtx epea, B x grophix itocnepeuan (I)a3a maxo-

itHTCH B )1(14,a1COM COCT04111H14, a cpe,aa - B ra3ouom: 	

4. garrre onpemenetwe paamepuomy 3fletay. Flptmemrre npumepbt

5. B item saxmogaeTcx uptinuktu tPopmupoBattust HaltomTepuarton no mexa-

Hung	 ocllepxy-mum.	 KaKHMH	 meTonamtt	 MO)K110	 DTO	 OCYLLteCTBHTI3?

6. HCHOHb30BallHe tiatiomaTepuanon B ripeamitx 14141314.71113a1.11451X: 	

7. HaHOTeXITOROF1141 B po6oToTexuruce: 	

8. Ha3OBHTC MeTO,LIGIOTIPCJICIICHH51,a14CIICPCHOCTH MaTC13143J1013 	

9. OnactiocTb liatI0061CKTOB AMR X<HBOCI ripmpoma	

BOY:DOM PCCITIMIT-KOIITPOMI X93: 

1. HattocTpylaypst H uaucrrexuartormE6nt, wutoaTomume C.11014, KBalITOBble TO r l-

rm, reTepoeTpyrrypm H cuepxpenteTku.

2. (1)143HKO-XHMWICCKHe meT(Vbt nanytteurui HaH00613CKTOB.00HOBbl monexynsipuo-

nygenort 3nliTalCCHH.

3. OCHOBIlbIe rthauTottopa3mepub1e 34)(1)exTbi

4. c114311 11CCKHe OCHOBbl alleKTP01111041 MIIITOCKOTIIIH. TIMM COBpCMCHIIMX 3rICKTp0111Ib1X

MHKpOCK0110B.

5. IACTOMET Ilauoupylaypaoro 14CCSICA0Bal11441 Knacwpm Ouskuteciale 0C110131,1 mace

ClICKTPOCICOL11414.

6. AunapaTypa wig uporie,lenvm Luuppatawoutimx mccfleaoatutrai uallomaTepplanoa.

7. flplIMCHCHHC H TICpCIICKTHBL4 pa31314T115I itauoTexuomortm. Dmemeirrbi MCWOJTOPHIl 11

uattoTextionormt.

8. Flpmmenettue uanomaTepuanou B OTItC5SHIAX OTpaCJIMX flp0M13111151eHHOCT41, lIptimephi

maTepuarroa H (bytuutuouaribitoe ita3ttatteurte: 	

6) TCMbl pecpepwroB:
1. Ptimapa rbenumatt 14 Haffomnp;

2. lIo6esteacxam npemusi11o1)(13ruce 3a 2010 A. K. ref/1M H K. C. lioaoctiona;

3. A/Demme 1411B1421113BLIFIH H Hall0TeX1/0.1101-140;

4. Pa3pa6oma Po6epTa rbyrma (RobertFull) H3 Bepxya4;

5. (DarrracTu gecxne npumertetnun Hatioxpyma, Hali011H4n, lia4101114J110.11H;

6. ThHK- H PI-1K-uattoTextionorvm;

7. HpOMMILLTIefiliblii CHUTeSMOTheKY.11 nexapcm H tbapmaKomor putecicux npenapaToo 41CTKO

onpertenetmo g (bopmbi (6me-nenTutupt);

8. Flpumetterme ItattoTexttonorml B Komnhxyrepuoil Texuruce: ueuTpamume upoueccopm;

9. Ilpumeuelme liaHOTCXHOS10114A B KOMI11310TepHal TeXIIHKC: 	 )KLICTKHC ,/114CK14 (GMR-
30erra);

10. F146K11e TOHIGIC 3Kpalibl (F146K14C KOliTaKTM 	 uattoyrneporte);

11. Flpumettettue mutoTexuomorm g B Texuruce arumepe)1ammorpomtibix o6bamoa mukopmapnu;

12. kBaHTOBMC Komribityrepbt, IlaHOTCXHOHOCH14 H Hauorma3mouruca;

13. HaHOTCXH0/101-1114 11 po6oToTexuuNa;

14. HaHopo60n4 pCrI1114KaTOPM H 14X cosr(atme;



15. AT0MH0-C1111013Z151 mnxpocKornig;

16.Manunno-dinona g MI4KPOCK0111411;

17. Cicainipponiam 3.11eKTp0H11B51 mnwpocxornig;

18. MHKPOCKOH1131 6.1inxiiero 1101151;

19. Flpocadumaioniag andaponnam mincpoexonng;

20. Maiwyrsionoe pacceginie i Tuniamiiiiecxoe pacce ginie diem;

21. Manin Tpadcrodifil nandiacrim, ainiamniiecxoe cnempacceminie, cem4menfaLM01111bIti ana-

71113. yabTpaaarambie memum;
22. PenTreiro,gmbpatcumoinime memam;
23. 3sierrponnag enerrpocxonnsi;

24. Kome6aTenmias mirixpocxonini;
25. Oxce-cneicrpocKonng;
26. HeiPpoiniam sampparromelyng;
27. Maniirrnag iiettrpoilorpagnig;
28. Boa,adidrame HR1100613eKTOB uii )1(11Bbie °pram/iambi;

29. TOKCIPIHOCT13 nanomarepnanoa;
30. MOIIIITOp11111" BOVerICTBMInanomarepnwioa 	 )1oinro 14 •eminro npnpoay;

31. PC3)MbTaTM Harmon) npoerra 7 pamoiniori enporreficxoCi nporpammm 2007-2008 Fr 110

iiano6esonadiocm.
B) Boupocm IC 3anery 110 ancruirunme:

1. Knaccininikaun g aucnepeirmx dic-rem no arperaniomy codrosnuno;

2. Kaaccininumun g Amcnepcithix cucTem no pinmepam;

3. MeT0,abl mexanwiedcoro aiienepniponamim;
4. Mdrum ilmistimecKoro ancneprnponaimg;
5. Mdrozbi xiimiriedioro Tuicnepniponanitg;
6. flimininin iliopmnponalin g maTedianon minay-ruiepo);
7. Grpraypa nanopaiimepubix maTcpnasion;
8. Pa3medihni actillieKT;
9. PICCHeThOBBH14e onemeinitom codraaa nanomaTepianod
10.VIcciienoadnie 4m3onoro conana natiomaTepnanon;
11.MeTwim 1133/11e111451110BepXHOCTH;

12.Flpmmeneinig rianomaTepnanoa B npommtundinbix Texiiononigx;
13.flpiimeneinig nanomaTedia.rion B MeThH111411e;

14.flpiimencini g nanomaTepilanon B nayxe;
15.flpilmendin g tianomarepniumn B p060TOTCXHIIKC;

16.Ilpiimeneinisi nanomaTeprianon B cTpoirrearitimx Texlionondx;
17.MaTemaTioiecicoe moTiennpoadnie B nandrextiononisix.
r) Bonpoem WICK IC011Tp0,1151 camocrourreabBoil pa6orm:

1. Kaaccialnixamig nanoo6Tierron;
2. Own/meanie xapaicepmcnixii nanocpez;
3. Cornanionamitime 11 KOHCTOYKIWOHHEle naliomaTepnanm;
4. Mexminamm poem nnenoK u3 napa;
5. OCO6eHHOCTH MeT0710B KOHC01111,BBHH41nanomaTepinaon;

6. Jlasepiragnanomoriinlmixaimg rionepmiocur;
7. Mdroxii 30H,B0B011 TeXHOHOPH14 gag coanating nanomaTedianon;
8. MeTow ?priding CBOCICT13 nanomaTepnanon;



9. TIa3epuan a6mumn Tuepnbix maTepnanon.

7. YLIEBIIO-METOMMIECKOE 14 1441430PMA11,140HHOE OBECTIVIE1114E imc-
I114HJIIMbI

ocuonitaa anTepaTypa:
1. Apaxensm C.M. Bneneime B (kemTonanockoTonnxy: cpytinameIrrammbie OCH013b1 H na-

sepribie meTonm ynpasa gemoro nonygenng H nuarnoennw nanocTpyrrypuposammix maTeprumoR

rie6noe noco6ue no tianpaBnemulm HOAFOTOBICH 6axanaaprtaTa 200400 (200200) "OnToTexiin Ka",

200500 "flasepna g Texmma 14 nmepuble TCX110R0114H", 200700 (200600) "CO OTOH 14Ka II orrrourakop-

ma+mca" H cneunanbriocTsim 200200 "OnToTexauxa" H 200201 "JImaepnam TCXHHICa H na3epame TCX-

Hanorpue / C. M. Apaxesum [a tap.] ; non o61.u. pen. C. M. Apaxemum 	 MocKBa Jloroc, 2015 .-

743 C. : ML, Ta6n. + I DECKTPOH. OHT. daliCk (CD-ROM) (211 M6) .- Ws-warp. 13 KOI 11 1,C i. - C. M.

Apaxemm, A. 0. Kynepux, B. F. HpoxoweB, B. F. Pay, A. F. Cepreen - npenonaBaTenn BsIFY

ISBN 978-5-98704-812-2. Bu6nmoTexa BEFY
2. CTapOCT14H B.B. Mareprianm H MeT0,ab1 liall0TCX110J101 -HC1PECKTp0HHbIll pecypc] yne6-

floe noco6ne / B. B. Cmpoc+mt.-4-e inn. (n).-Dnerrpon. Texcromme natl. (1 ckailn pdf: 434 c.). - M.
: BPIFIOM. JIa6opa+opm mnuati, 2015. - (HanoTeximnorpm).-CacTem. Tpe6oBaumm Adobelteader
XI axpan 10". ISBN 978-5-9963-2601-3.
http://www.studentlibrary.ru/book/ISBN9785996326013.html

3. HeBOTIT4H B.K. Kinn-roma 4il143141W H nanoTexItonorun [Dnerrpormmil pecypc]/ 1 kr-30)14111

B.K.- anexTpon.TexcToBme nammte.- M.: Texuo4epa, 2013.- 128 c.- Pewum nocTymc
http://www.iprbookshop.ru/16975.- DEC oIPRbooks», no naparno

6) A0110.111 1 IITC.1111 Ian JIHTCP:ITYPa:

1. Apaxemm C.M. Mvmpocumypm, nanocTpyrrypm H F14,apOR1111aMWICC101C ncycTolitai-

BOOTH, minyamponamme Jla3CPHb1M Hanymeimem in HOBCPX1 IOCTH THeRablX Ten : monorpanun / C.

M. Apaxesum	 /v.] ; Bnanumupermil rocynapcmemmin yHISI3CPCHTCT (BnFY)	 Bnanumnp
BnantimupcxmI rocynapememnai ymmeparreT (13nFY), 2010 .- 144 C. : HI!., TRILL	 HmeeTcsi

3nenpoimam Bepcma	 En6smorp.: C. 133-144.- Cno6omtmti AOCTyIT B 3JICKTp011 11b1X '114Tailbl/b1X

3anax	 6a6nucrreim	 AdobeAcrobatReader	 .-	 ISBN	 978-5-9984-0094-0	 .--
<URL:http://e.lib.vIsusu/bitstream/123456789/3067/1/00698.pdf >. Eu6nnoTexa BnFY

2. Eapm6mt A. A. Bapm6 pm, A. A. (DH3HKO-XHMIISI nanogacTun, uanomaTepaanorl 14 nano-
crpyxTyp [DnexTponumii pecypc] : Yme6.noco614e / A. A. EaphI6m1, B. A. Barruna, B. H. TOM HAI HI,

H. H. Tommnma. - Kpacaostpcx : CTDY, 2011. - 236 c. - ISBN 978-5-7638-2396-7.
http://znanium.com/catalog.php?bookinfo=441543

3. ropoxon B. A. MaTepnansi H I4X TCXH0110F1414. B 2 LI. 1.: Yne6mix / B.A. Fopoxom
H.B. ECIIHKOB, A.F. Cxmlyrnan3e; non pen. B.A. FopoxoBa. - M.: HUH 141-10PA-M; Mu.: HoB. ma-
time, 2014. - 589 c.: am; 60x90 1/16. - (130: EaxananprraT). (n) ISBN 978-5-16-009531-8, 500 31(3.

Intp://znanium.com/catalog.php?bookinfo=446097
4. Fopoxon B. A. MaTepuanm H 14X TexnonorTm. B 2 T T 4. 2.: Yin6umx / B.A. Fopoxori

np; Hon pen. B.A. Fopoxona. - M.: HHLI 14HOPA-M; Mu.: HOB. 3nanne, 2014. - 533 c.: 14114 60x90
1/16. - (131,1cinee o6pa3oBanne: BaxananpnaT). (nepenneT) ISBN 978-5-16-009532-5, 500 31(3.

http://znanium.com/catalog.php?bookinfo=446098
B) nporpammaoe o6ecaetteane ii HaTepaer-pecypem

1. HanoTexnononmeexun nopTan: http://www.nanonewsnetzu

2. HanoTexuononmecooe COO6LIJCCTBO lIanomeTp: http://wwwmanometersu



3. Cain xomnatum «HT-M,TIM: http://www.ntmdt.ru

4. POCCIIRCK0e o6niecTuo exatmpylowett ammouoti MIIKPOCKOH1414 H HaHOTCX11011011411:

http://www.nanoworld.org
Pecypcm gag ,r(HcranumoHitoro °maims' xypca, paameutemtme Ha caCrrax:
1. http://www.kodges.ru/nauka/popnauka/188653-nanostruktury-i-nanomaterialy.-sintez-

svojstva-i.html;
2. http://www.kodgessu/nauka/obrazovanie/137226-nanotexnologiya-v-yelektronike.-

vvedenie-v.html;
3. hup://www.studmed.ru/bulgakov-av-bulgakova-nm-burakov-im-i-dr-sintez-

nanorazmernyh-materialov-pri-vozdeystvii-moschnyh-potokov-energii-na-
veschestvo_b33b80d27f8.html;

8. MATEP14AJIM-10-TEXHIP-IECKOE OBECHE LIEHHE 2[14(11141L1141Ibl

Ilexutiottuble ayikkrropHH, ocHautertHme ,aocxog (ana mega HRH mapuepa), Dicpaitom ana upo-
eKUPIOIIIIMX crtcrem, npoexTopom HHOyT6yKOM.

Ay414T0pITH 41151 nposeacHHB 3BH51TH1l, octiamannme coupemetuthimm nepconanbubuvut Kom-
nbicrrepamu, 0613e411H6111113/MH B JI0KaJ16Hy10 BIA 1-111C.1111Te1113Hy10 COT!, 11 YKOMELTIOKTOBaI1111)1M11 11C06-

xo,mmbim crictemubm H uptuotainthim nporpammtrum o6ecnemeHrtem, ay4HT0p1114 131)111HCIIHTC.TIM10F0

Heirrpa.



PeneHaeHT
(npencTamiTenh pa6oTonaTena asaf

011)10 CTh, *HO, no,nruich)me TO pa6oTbr
••-•er 	 •" (-AR l/

Pa6oHaa nporpamma MICHHIT1114141DI cocTarthena B COOTBeTCT131114 c Tpe6onainutmu oroc 130

no Hanpannenpuo 02.03.02 cDylinameirranbrian THHbopmaTHKa 11 HmbopmanHoinibie Textionormi 

Pa6oHylo nporpammy cocTamina gatercr nth. (131411M Xmenbunuxasi E.B.	 C( 
(OHO, 110/1111106)

Flporpamma paccmoTpena H oyao6pena Ha aaccHannu Hact)empbt 01411 

FlpOTOKOR N2 	 OT  0-7, 01/. ../C roma

3aHeAykaHHA Rack/Toil

((DUO, noanlICh)

ApaHeasin

Pa6oHasi nporpamma paccmoTpeHa 14 osao6peHa na aacenan ym yHe6Ho-mennun1ecKon KONIGICC1411

HanpaHneHHa 02.03.02 OviTaamewranbnag mubopmamxa H kuubopmatmonlime TexiI0J101141/1

IMOTOKOH N2  11 OT  07 eq IS" toga

flpegcezaTenb KOMHOCH14

(t140, noArnich)

JIHCT ITEPEYTBEMICaHHH

PABOITEff HPOTTAMMIDI guctourni ut TIM

Pa6oHam nporpamma ogo6peHa Ha 	 yme6Elhiri cog

FlpoToxon saceHaHmica(PeApht N2 	 OT 	 toga

3aBenytouTHII xacknpori 	

Pa6oHaa nporpamma ono6pella Ha 	 yne6H6111 rag

r1poToHom aaceThaun g Habegpm N9 	 OT 	 toga

3arienyloumn Hacjaetapoil 	

Pa6oHag nporpamma oTho6peHa Ha 	 rie611bin con

FlpoToKon nee/taw/HI Hack/1pm MI 	 OT 	 toga

3aneapownri ica(peapon	

ApaKennii C.M.
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