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1. I.tEJIb OCBOEH145-1 AFIC111/111JIHHb1
Wahl() OCB0e1-11451 a14C1114H.F11411bI «BBeaerme B HanoTexHonormo» 51131151eTC51 npHo6peTeHHe

cTy,aeHTamm 3HHH B TepmilHonornH, maTepHanoBegeHHH 14 npampiecKux npumeHeHHA HaHo-

maTepHanoB, 1103BOJISHOLHAX opnewmpoBaTbcsi B OCHOBHbIX 1-11)14.110>KeH1451X HaHOTeXH0110-

rmihiaHoHayni. 3ailana yme6Horo Kypca — o311aKomneHHe c OCHOBHbIMI4 Knaccw1H4KaHH5Imm

HaHocTpyKTypupowannbix aiepiiaio H nplimumamH pa6oTbi AHarHocTiviecKoro 06opy,TtoBa-

H1451.

Pa31 Ioo6pa3He 5113JICIII4fi HaamoAaembix B HanocTpyKTypHpoBaHHbix maTepHanoB Tpe6yeT

OT HccneiloBaTensi 311aH1411, KaK cTpyKTypbi Hccneityembix maTepHanoB, TaK H MeT0,a0B Anal-HO-

CTI4K14, (1)14314 14eCKFIX OCHOB I4X peann3aHHH 14 oanacTH 11p14MeHl4MOCT14. B pamKax AaHHoro Kypca

o6riaioutHecsi nonytiaT 311aH1451 14 HaBbIK14, 1103B0.T1511011114e 14M B ,LtanbHekinem 344eKTI4BH0 cupaB-

JIMTbCA C 3ansamamn H3ygeHH5I CBOCICTB 14 xapaKTepH3aHHH HaHOCTpYKTYPHPOBaHHbIX o6beKT0B.

2. MECTO ja1C111411JIIIHIA B CTPYKTYPE 0110E1 BO
Al4C11,1411J114Ha "BBeueHHe B HalloTexHonormo" OTHOCHTCH K 6a3oBoiA qacTH OCHOBHOn

npockeccHoHanbHoti 06Pa30BaTeJ1bH011 uporpammu 11porpamma npeitHa3Hatiella AJI51 110,11f0TOBK14

6aKanaBpoB	 HanpaBneHkno «FlanoTexHonorim 14 mHKpocucTemHasi TexHHKa». Kypc "BBeAeHHe

HaHoTexHonormo n gHTaeTcsi BO 2 cemecTpe 14 6a3HpycTcm Ha paHee HonymeHHbix 3HaF11451X CTy-

,LIeHTOB, npHo6peTeHHbix B Kypcax o6ateil (Iim3HKH. On HanpaBnen Ha 03HaKomneHHe pa3mepHbix

4(1)eKToB H CBOfiCTB HaH006beKTOB, meTo,11,0B 14X 110J1r4eH1451, npHo6peTeHino HaBbIKOB pa6olbi c

ycTaHoBKamm no nom/gem/Ho 14 A1arHOCTI4K11 HaHomaTepHanoB, Ha oftee pacinmpeHme Komne-

TeH111414 CTY,IIeHTOB B 06J1aCTI4 HanoTexHonorHfi.

3Ha11H51, nonrieHHbie B pamKax H3y 1-Ienu5I AaHHoli AHCLI4TIJII4Hbl, moryT 6bITb npumeHeHbi

)1J151 nanHcaHHA BbIllyCKHOA KBa.T114(1)14KaLIHOHHOfi pa6oTbi.

3. KOMHETEHUHI4 OBY 11A1011IEF005I, (130PMHPYEMbIE B 1E3YJIbTATE
OCBOEHI451 Al4C1i114111114Hb1 (MOJYJI51)
B npouecce ocBoemni )aHHofi RHCLIHI1J11411b1 cTyReHT (1)opmHpyeT 14 AemoucTpHpyeT cne-

Aylonwe Pe3YJIbTaTb1 o6pa3oBallu5l:

3naTb: OCHOBIIbIe BH,LIbl H CBOCkICTBa Hanoo6beKToB, HaHomaTepHanoB, npH6opoB 14

ycTpoacTB Ha nx ocHoBe, THHOBbIC TexHonormecKHe npoueccbi Hx nony geHmi, 3nemenTapHylo

6a3y, a TanKe THHOBOe o6opy,aoBaHHe (011K-1,2).
YmeTb: npHmeHATb coRpemeHHble mm211)1 14CCJIe,II0BaHHA )1,JI5I cHHTe3a 14 allann3a MaTepH-

ajioi ii KOMHOHeHTOB HaH0- Fl mnKpocncTemHoil TexHHKH (011K-1);
1-11)14MeH5ITb cupaBoimbni anHapaT 110 BbI6opy Tpe6yembix maTepHanoB, KOMII0HeHTOB

HO- n MI4KpOCHCTeMHOn TexHHKH, npoueccoB HaHoTexHonorHil II MeT0,210B HaHOJA4afflOCTI4K14 AJI51

pemeHHA KOHKpeTilbIX	 (011K-1,2).
BJlaileTb: CTIOCO6HOCTb10 npoBoiniTh Hanan,Ky, HacTpor4Ky, IOCTI4POBKy H 01113ITHy10 npo-

BepKy na3ep1lbix HpH6opoB 14 cucTem B na6opaTopHbix yCJI0B145IX 14 Ha oftexTax (011K-1,2).
B pe3ynbTaTe H3ygem5i ,L(14C11141-1J114HbI (kopmHpyloTem cnenytonme ofte npo(beccHoHanb-

HbIe KOMneTeHium:

cnoco6HocTbro npeAcTaBilmTb a4eKBaTHy10 coBpemenHomy ypoBfflo 3Hand1 1iar-111)/10 Kap-

11411y mHpa Ha ocHoBe 3Ha141451 OCHOBHbIX 110110)KeHIA, 31.1KOHOI3 14 MeT041,0B eCTeCTI3eI1HbIX HayK H

maTemaTHKH (011K-1);

CHOCO6HOCTb10 BbIABJ151Tb eCTeCTBellHOHar4IIY10 CYLLIHOCTb npo6nem, BO3HHKalOIMIX B X0-

npo(peccHoHanhHoil ite51Te.11bHOCT14, npuBneKaTb ;VIA HX penieHHA COOTBeTCTBylOLLI14171 (1)143HKO-

maTemanpiecKHA annapar (011K-2).



4. CTPYKTYPA 14 COJEPWAHHE j14Cli11411,414Hbl (MOJYJISI)

06mam TpyaoemKocTB AHCLIHIIJIHHbI cocTammeT 2 3ageTnbix eAHHHH, 72 gacos.
B11/11,1 y tle6110r1 pa6()T61. BK.11109asi camocToRTcnimpo

pa6(Yry cmietiTOB

06tem
rle6H0r1

JV
II/11

Pavien (Tema)
11MCL1.11111111111)1

C.,
Q.>

v

cti

qj
V

ce

V
11

ii TpyficemKocTi, (i3 , iacax) pa6oTi,I,
C riptimette-

KTIMHbIX
(them tiHTep-

a

MeT0110B

(B Liacax /

(Wpm bl "reKyuiero K011-

"MOM ycileaaemocTii
(no neOensim cemecmpa),
(popma ripomewyrotiHort

aTTCCTi1111111

(no cemecmpam)

.
B
:4

7

c -

U

o
=
Le

( )	 -I'S
11,	 r=
=	 tX

1— x-4	 F.5,'
0.

u
1-
=
a . .7

ci ,8
12,-	 ozs

, 	 .?,	 ..

1.)
.-73

1	 ..7
-I0 ,8

R- m
.
o

(..)a.
U

a,_

.̀'

=
:.

= =, :-.4
%)

KnaccuckHKaumm
HaHomaTepHanoB.
Pa3meptibtri 	 3(1)-

1-2 2 - - -') - 4 2/50

(1)CKT.

HcTopmm	 pa3MITHA PefiTnnr-
naHoHaytth H HaHo- 2 3-4 4 - - - - 2 KOHTp0J1b N21
TeXH01101CHH

TexHonornn	 nony- - PetiTnnr-
Lief-1nm	 HanomaTe-
pHaflOB.	 HaHo6e3o-

2 5-13 - - - 14 7/50 KOHTp0J1b,N22

IlaCHOCTb.
MeToi.thi	 AmarHo- -
CTIIKH	 H	 cBoricTBa _ 14-17 4 - - 8 - 14 6/50
HaHomaTepHanoB.
IlimmeHemisi HaHo- PefiTHHF-
cTpyicryp B npoH3- 2 18 7 - - 2 KOHTp0J10123
BO/ICTBe H HayKe.

Beer° 2 18 18 - - 18 36 15/41 3ageT

COJEP7KAHHE Al4C1114111J114Hb1
Jlemum

Pa3,11e.1 1. Knaccmknxaunm nanomaTepnanoB. Pa3mepnbi g 3(1)(1)cia.

ilekunm 1. KTIaCCH4HKaLIH51 IlaH00613eKTOB H HX xapaKTepnble oco6ennocTn: KpncTasuintiecKam,

reomeTpw-iecKaA, '3.FICKTp0HHa51 cTpyKTyphi. Pa3MepHbIe 3aBHCHMOCTH (1)H3HKO-XHMHi-IeCKHX

CBOACTB maTepuanoB B KJIaCCH tleCKOM H KBaHTOBOM npn6nnmcenn5ix.

PaVICJI 2. Hcwpm pa31314TH51 nanonayKu H IlaHOTeXHOJI0FHPI.

Jlekunm I. gpeBnne HHBHJIH'3aLIHH H nanoTexnonornn. 13 n4apA OciThman H nanomnp. CoBpe-
mennoe COCTOSIHHe nanonaymi H npncywutenne Ho6eneBcKnx npeMHi no 4m3nxe

Pa3ACJI 3. Texnonornn nony4ennm nanomaTepnanoB. Hano6e3onacnocTb.

JleKunm 1, (1)opmnpoBanne maTepmanoB HO mexanm3my «cnn3y-BBepx» H nBepxy-Bm43».

fleKumm 2. Memabi mexanvpiecKoro H (1)H3H I-IeCK0F0 AncneprnpoBannm

JleKunm 3. MeTub' xmvin gecKoro AncneprnpoBannm. BuonorwiecKne meTom-A nonymennm maTe-

pnanoB

Jlentnsi 4. HcKyccmennoe nano4)opmoo6pa3oBanne: nrixoBbie H 30HAOBbIe meTum nnTorpa-
(bnn. Oco6ennocm TeXIIHKH 6e3onacnocm npn pa6oTe c nanoo&BeKTamn

Pa3ae.3 4. MeT0AbI ,EIHaFHOCTHKH H CBOrICTBa nanomaTepnanoB.
JleKum 1. MeToABI onpeAenemix AncnepcnocTn nanomaTepnanoB H onpeAenennm 3nemenmoro
cocTaBa



ileKHHA 2. MeTQam aHanma cka3oBoro cocTaBa H HCCJleA0BaHH51 HOBepXHOCTH MarrepHanoB

Pa3ACJI 5. ilpHmeHenusi HaHocTpyKTyp B Hp0H3BOACTBe H HayKc.

IICKW1M 1. IlpHMeHeHHA HaHomarepHmoB B Hp0MbILIHICHIlblX TeXHOJIOTHAX, B meAHHHHe, B p060-

TOTeXHHKe, B CTp0HTCJIbHbIX TeXH0.11011451X; MaTemaTmecKoe moaenHpoBaHne B HaHOTeXHOROFH-

MX.

J1a6opaTopubie pa6oThl
1. 110J1rieHHe TOHKHX ILTIeHOK MeTOAOM na3epHoil a6nsw,HH. CpaBHHTenbHmil aHanH3 KOJII3HeBbIX

'3011 B aTmoc(Pepe B03ityxaH B BaKyyme

2. lipuHuHn pa6oTbi aTOMHO-CHJI0B01 .0 winKpocKona. gHaTTIOCTHKa 3epeH TOHKOti IIJICHKH

3. Honygenne HaHoiiacTHH meTo,aom na3epH014 a6nsninH B )KHAKOCTb

4. MeToA AnHamH gecKoro paccemHsi cBeTa ATM aHarma AllcnepcHoro cocTaBa K051.110HAH01-0

pacTBopa

5. 1/13y geHme B.TIHHHHA non5!pH3aHHH na3epHoro nyqa Ha na3epHyto MOAH(PHKaHHK) noBepxHocTH

TOHKHX 11.11eHOK

6. Onpenenemie 6m4)KHero/Aanbncr0 nopuKa HanocTpyKTypnpoBaHHA nosepxnocTH no pe3ynb-

TaTam pacTpoBoil 3JICKTp0HHOil MHKpOCKOHHH

7. CTaTHcimiecKam o6pa6oTKa pe3ynbTaT0B 3Kcnepumewr0B

5. OBPA30BATEJIbHbIE TEXFIOJI0F141/1

AKTIM111,1C H nirrepaKTHImme (poptum °Grimm'

C Henbio (j)opmnpoBaHHA H pa3BHTHA npockccHoHaJmnbix HaBbIKOB CTyACHTOB B rie6Hom
nponecce HC110.11b3pOTC51 aKTI413Hble H HHTepaKTHBHble (1)opmbi npoBe)JeHHA 3aHMTHil (KOMI1b10-

TepHbix cumynsimai, pa3601) KOHKNTHbIX cHTyaumi) B cotieTaHHH C BHeaymnopHori pa6oToti.

CamocTowre.ablian pa6oTa cryAeirroa

CaMOCTOMTeJlbHaSI (BHeayarropHam) pa6oTa CTy,E1(eHTOB BKJI 1-0 11aeT 3aKpenneHHe Teopenrie-

CK0F0 maTepHana npn no,aroToBKe K B hTFI0SIHHI4IO HHAHBH,/iyallbilOti Aomanmeri pa6oTbi. OCHOBa

camocTomTenhHoil pa6oTbi - H3y4e1Iue nwrepaTyphi no pCKOMCHA0BaHHbIM FICTO 1IFIHKaM H mew-
Rui-lecKum yKa3aHH51m Ansi camocTosurenbHort pa6oTbi, peuieHne BblAaHHI,IX npenoaaBaTenem
lipaKTHKI4 3a,ua4.

MyJIbrIlNleLUauiHble TeXH0J1011 -1111 06rICHIIS1

HeKoTopme 113 51eKILH0HHbIX H npaKTHiiecKux 3aHATH1 Hp0BORATCSI B BH,Eke npe3eH eran1i1 B

MyJIbTHMeAHAHOPI ay,auTop pin (HanpHmep, ayit. 420-3) c Henonb30Banmem KomnbtoTepHoro npo-
eKTopa.

Amon" ilipnraalitem-mix clleumaanciroB

FInaHnpyeTcm npoBeAeHHe neKmai npurnauiefflibix clleumanHcToB.

6. OHEHOIllibIE CPEXTBA	 TEKYHAEFO KOHTP0J1511 YCHEBAEMO-

CTH, HPOMEACYTOIIHOCI ATTECTALIHH HO HTOFAM OCBOEHI451 JI4C-
L111/11J114HbI H Y LIEBHO-METOWIECKOE OBECHE LIEHHE CAMOCT051-
TEJIbHal PABOTIA CTYJEHTOB

a) Bonpoem petiTimr-Kowrpoan:

K pefimmie-Kolimponw I
1. gafiTe onpeAeneHne HOWITHAM HanogacTuua, 1IaHoTpy6Ka, rpackH;
2. ,Etarirre onpeaeneHne pa3mep11omy ')(1)(1)elay;

3. OTHecHTe HaHonopouncH no pa3mcpuocTH K Hy>KHoil rpynne:

•	 0)Aliomepubie;



• ABymepxbie;

• TpexmepHbie;

• mHoromepHbie;

AncnepcHocm K Hymcnoil rpynne:

• Hy.mmepHble;

• oaHomepnbie;

• ,EtBymepnbie;

• Tpexmepnbre.

K pefimune-Kolimpoilw 2

	1.	 11puBeauTe npHmep Ancnepcxbix CpeA, B KOTOpbIX AmcnepcHam (ka3a HaX0„E(14TC51 B

)1a4AKOM COCTOSIHHH, a cpeaa - B ra3oBom;

	

2.	 B gem 3aKinogaeTcsi IIIDHHHH11(bopmmpoBaH1st HaHomaTepuanoB HO mexam43my

ocBepxy-BEn43». KaKHMH mem/Jaw' MO>KHO 3T0 ocyulecTmTb?

K peirmune-Konmponio 3
	1.	 PICHOJIb'30BaHHe naHomaTepllanoB B )pemmx UHBHJ1H3a1.1H5IX: KaKlle maTepllanbi H

,/1)151 KaKHX llpHmeHexHil;

	

2.	 Ha3oBwre meToad onpeueneimm 414CHepCHOCTI4 H meToAa onpeaeneHnsi CTpyKTy-
bI

	3.	 Texmxa 6e3onacHocm npm pa6oTe c naHomaTepHanamH.

6) B0111)0Cbl K "iagely HO anciAnnanne:
1. KnaccmPHKaitllm Amcnepcxbix cHcTem no arperamomy COCTOSIHH10;

2. KJIaCCI4H1(aH1451,mcnepexmx cmcTem no pa3mepam;
3. MeTub' mexamgecKoro AncneprptpoBaimm;

4. MeT0A131 (130143H ileCK01'0 AncneprupoBaHHH;

5. MeT0A131 XHMH t4eCK01-0 AncneprupoBaxm;

6. limn= (PopmnpoBanllm maTepnanos «cm43y-BBepx»;

7. CTpykTypa nanopa3mepin)Ix maTepnanoB;

8. Pa3mep1Ibirt 34)(PeKT;

9. Hccne4toBalwe 3nemenTnoro cocTaBa HaHomaTepllanoB;

10. Hcc.ne,TtoBaFnie (ba3oBoro cocTaBa HaliomarepumoB;

11. MeTO,L(blinygeHusi noBepxliocm,

12. ilpllmeHeHusi HaHomaTepllanoB B 11p0Mblllil1eHHbIX TeXH01101'1451X;

13. FlpumeHeHHA HaHomaTepumoB B meAnwne;

14. Flpumexenmm HanomarepllanoB B nayKe;

15. FlpnmeHelms! HaflomaTepnailoB B po6oToTexnuxe;

16. 1 lpHmeHemtm HaHomarepumoB B CTp0HTeJlbHbIX TeX110J1011/151X;

17. MaTemaTH gecKoe moLlemipoBaHHe B HanoTexHomormx.

B) Bonpocm uan KOHTpOJISI camocTostreabnori pa6orrm:

1. KnaccHOKauHm nanoo6beKToB,

• OnTH gecKne xapaicrepHeTHKH HaHocpea;

3. (DyIlK11,140HallblIble H KoncTpyKuHonHble nauomaTepumbi;

4. Mexam43mbi pocTa 11J1eHOK 143 napa;

5. OCO6eHHOCTH MeT0)_1,0B KOHC01114,24aHHH HaHomaTepnanoB;

6. J1a3epxam naHomoampllKaun g noBepxnocTu;

7. MeToAbi 3o11,RoBoil TeX110.110FHH AJ151 CO3/4a111451HaHomaTepllanoB;



8. MeTo,am H3r1eHn5i CBOrICTB HaHomaTepHanoB;

9. Jla3epHasi a6m5Rwm TBepAbix maTepHano13.

r) 'ICMbI pecpepa-roa:

1. PH qapA (DeiiliMaH H HaHommp;

2. Ho6eneBcKam npemHm no (I)H3HKe '3a 2010 A. K. 1 'etima H K. C. HoBocemoBa;

3. ApeBHHe HH1311JIH3a1414H H HaHOTeXHOJI0114 14;

4. Pa3pa6oTKa Po6epTa (Dyn.ria (Robert Full) 143 Esepicat;

5. (DawracTu gecKHe HpilmeneHHA: HaHoxpplum, 1IaHOJ1 144)T, HaHonumos14;

6. 41,11K- 14 1)11K-HaHoTexHonorHH;

7. ilpom1,111theHHblfi cHirre3 moneun neKapcm 14 (1)apmaKonorn qeckm npenapaToB Ierr-

Ko onpegeneHnok" (Popmbi (6Ho-nenT14Abi);

8. 11pHmeHeHHe HaHoTexHonorifil B KOMIlbkyreptiofi TexHHKe: HeHTparnAmie npouecco-

pw;

9. ilpHmeHeHHe HaHoTexHanorml B KomnbKyrepHori TexHuxe: WeCTKHe ,L(14CKH (GMR-

3(1)(1eicra);

10. FH6KHe TOHKHe 3KpaHb1 (l'H6KHe KOHTaKTbI Ha HaHoymepoAe);

11. IlpHmeHeHme HaHoTexnonormil B TexHHKe Ansi nepe,aagH orpomHbix oftemoB milkop-

mauHH;

12. KBaHTOBbIe KOMIlblOTepbI, HaHoTexHonorim 14 naHonsia3moHHKa;

13. HaHOTeXH051011414 H po6oToTexmixa;

14. HaHopo6oTbi pensnixaTopbi 14 14X covaHne;

15. ATOMHO-CHJI0Ba51 MHKpOCK0111451;

16. MaFHHTH0-C14110Ba51mHxpocKormm;

17. CKaHHpytoutasi 3neicrpotinasi MHKpOCKOIII451;

18. Mn!pocKonH5I 6JI 14>KHer0 110J1.51;

19. ilpoeBeiumatomasi 3.neicrpoHHa5i MHKpOeK01 I HSI;

20. MaJtoymoBoe paccesnme 14 AHHamH gecKoe paccemume cBeTa;

21. AHaJIH3 TpaetcropHrt Hallo gacTHH, AHHamil Ltecime cBeTopaccesnme, ce,[mmeHTaulloH-

nbdi aHain43, ymapa3By10Bb1e meToilbi;

22. PeHTreHo,14paxuHomible meTubr,

23. r)neicrpoHnam cnekTpocKonHA;

24. Kome6aTe.nbHam mmxpocKonm;

75. thKe-cnexTpocKonHm;

HettrpoHHam AffikpalcromeTpHst;

27. MarnHTHam HerapoHorpacimst;

28. BOVeACTBHe HaH006'beKTOB Ha m<HBbie opranH3mbt;

29. TOKCIV4HOCTb HaHomarepHanoB;

30. MoHHTopHHr BO3AerICTBH51 HaHomaTepHanoR Ha AcHBylo H Hem(HByio ripHpo,ay;

31. Pe3yyn)TaTbi Har41401-0 npoeicra 7 pamoima eBponericKort nporpammbi	 HaHo6e3-

011aCHOCTIC

7. YIIEBHO-METOMILIECKOE H HHOOPMAIAHOHHOE OBECHEILEHHE

JHCLVIHJIH11111

a) ocnoBHam yn4TepaTypa: 

1. ApaKensw C.M. BBeikenHe B ckemTonaHo(boToHHKy: (1)yHTiamewranbnbie OCHOBbI PI ma-
3epHme meToAbi ynpammemoro naririeHnsi Ft )2(4afflOCTHKH HaHocTpyKTypnpoBaHHbtx maTepHa-



ROB : y4e6noe noco6He rio Hanpaanetnimm nogroToBKH 6aKanaBpHaTa 200400 (200200) "OnTo-

TexHHKa", 200500 "JIa3epHa5I TeXHHKa H Jimepuble TeXHO.T101-HH", 200700 (200600) " CDOTOHHKa H

onToHmkopmaTHKa" H CHeilHaJIbHOCTSIM 200200 "OnToTexHHKa" H 200201 "JIa3epHa5I Texm4Ka H

na3epnbie TeXH0110114H" / C. M. ApaKensm [H Ap.] ; no,u o6m. pe,a. C. M. ApaKensma MocKBa :

JIoroc, 2015 . - 743 c. : HI!., Ta6n. + 1 3J1eKTp0H. OUT. JIHCK (CD-ROM) (211 M6) .- B116nHorp.
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B) HporpammHoe o6ecnegeHne U HwrepHeT-pecypcm: 

http://www.nundt.ru/

8. MATEPHA.J1bH0-TEXHIPIECKOE ObECIIE LIEHHE j14C1_0111J1114Hbl
JIeKuHoHnbie ayvanTopHH, ocHameHnble AocKot4 ansi mem.

Ay,urropnm Ann npoBen,eHmi J1KUUOUhIbIX 3an511'HA, ocHameHa coBpememibum npoeicro-

pm H noyr6yKom, Harmble na6opaTopHH (104-3, 419-3, 107a-3, 107-3), rite pa3memeHbi ACM

Smena B 14 3011A0Ba51 HaHona6opaTopHm Ntegra Aura, mHnnceKyHAHasi H (i)emToceKyHAHasi na3ep-

yeTaHoBKH, pacTpoBbni 3neKTpoHnbai MHITOCK011 Quanta 200 3D.
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PeueH3en r(b0:

Ilporpamma paccmoTpeHa H oAo6pena Ha 3aceRaHHH Ka(beuphi (DHITM

1 IpoToKoJI N  ,11  oT 	 r2  » 	  201 5'roAa.

3aHeAyloutHi1 Ka(be)]poti 013HFIM C.M. ApaxemmH

Pa6o Liam uporpamma ,L114C11141-1J114Hb1 cocTamena B COOTBeTCTBI4H C Tpe6oHaHusimm OFOC

HO FIO Hanpameinno 28.03.01 <MaliOTCXH0.301H14 H milKpocucTemHasi TexHHKa»

Pa6ogyto Hporpammy cocraHH.n Aou. Ka(1). (130 HTIM C.B. KyrpoBcKaA

Pa6oqam Hporpamma paccmoTpeHa 14 oao6peHa Ha 3aceAaHHH y ge6Ho-me-roxpiecKoil KOM14C-

C1414 HanpaBneHHA 28.03.01 «HaHoTexHanorHH H muKpocHe rremnam TexHuxa».

11pOTOKOJI .f\f9  77 OT 	 0  » 	  2013—roAa.

"3aHeAytolu4il KackApori (DHTIM C.M. ApaKeasffl

JEFICT HEPEYTBMKJEFIVIN
PikbatlEii 1113 0FPAMM131 AHCIAHHJ114Hbl

Pa6ogam nporpamma oi1o6peHa Ha 	 y4e6Hbal

npOTOKOJI 3ace,aam451 KalkAphi Ns2 	 OT 	 f'04a

3aBe4y101111A Ka(1)e,LIpOli 	

Pa6o g a51 nporpamma o)to6peHa Ha 	 yme6Hbdi roA

FlpoToKom 3aceAaHmm KackeAphi .1* 	 OT 	 roaa

3aBegylouln g Ka(keApoti 	

Pa6o4am nporpamma oAo6peHa Ha 	 ytie6HbIn rog

npOTOKOJI 3aceaHHA Ka(1)eAphi .1* 	 OT 	 r04a

3aBeitroulnii KackApoti 	
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