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1. UEJrr4

I{enrro ocBoeHr.r.rr Arrcqulnr4Hbr

HaHorexHolornfi> fBJr{erc.fl Iz3yr{eHlze

rnreunft , $oprvzpon anprs. TeopLrfi u garo

perneuufi , ocrroBHbrx gTarroB pa3Bvrrufl

2. MECTO NI'IC

fiualnnnuua <I4cropr4.rr z Mero[

oruocurc-tr r 6alonofi qacrv yve6uoro

ceMecTpe, TaIi KaK OHa AOJIITGa fIOMoqL

ooyqeHr4tr B Mafr.IcTpmYPe, a r{Merl

AuccepTar\r4r4.

f\ts u3yqe)Hus. Ar,rcqurrJrr.rHbr

HaBbrKaMH, nllzo6pereHHbrMr.r B pe3ynb

6axataupua'ra.

Ocnoenue Arlcrlr4rrJr aHrr Heo6xoaz

yve6uoro rrJraHa: <Mero4onorzx

coBpeMeHHoft uanorexHoJlorl{Ll)>, <(Ha

rrccJreAoBaTeIbcKa.f, rlparcTIlIKa)),

rnalzfi uxarlrzrcHrroft pa6oru.

3. KOMIIETEHUI,IZ OEYIIA

B pesyltrare ocBoeHns. M
pe3ynbrar6l o6pasonauux:

1) 3narrs: oocro.flHrze HayqHo-TexH

nr4TepaTypHr,rll v rraTeHTHbIX I{CTOIIHr.,rKOB

2) Vuelr: (fopuynupoBarb rI

rraHorexHoJlorr{r{ v MrzKpoc14crerranoh

3KcneprzMeHTaJrbrrbre MeTo,qbr r.{ cpeAcTBa

pa3paoaltbrBaTb MeTOAr4Kr.r npo

xapaKTepr,rcrr4lK uz4enuit HaHorexHoJro

pe3ynbrarbr (|IK-2);

3) B"rrageru: cnoco6nocrbro rroHrrM

ert6uparr Mero,4r,r u cpelcrBa r4x perxeHr4Jr

EIJl{fl AI,ICqlIfIJII,IFIbI
ptrr 14 MeroAoJrofkrfl. r:^ayKrr r.r rexHr{Kr,r u o6racru

qecKoro rrpoqecca orKpbrrr4s HoBbrx rpz:uvecrux

rrotIBJIeHI{{ o cHoB orloJlaf aroullzx unefi u rexlru qecr(I4x

HLIKLI, MIIKp Og JIeKTpOHI4KI4 I{ HaHO3 JI eKTp OHI,II(H.

?IIIJII4I.IbI B CTPYKTYPE OOTI BO

or[.rl HayK]I 14 TexHr{KLI n o6lacrn HaHorexrrolorufr>

rlnaHa. Irl:yueune Arrcrlr4rrJrr.rHbr rrpoxoAr4T B rrepBorvl

MaD4 crp aHTy o[peAenvrrbc tr c frJraHaMl,r,4alrnefi urero

c terraarraxoii nayuuoft pa6oGr r.r uarucrepcrofi

eHTbr AoJrlr(Hb[ o6naram 3*aluunMtr, yMeHnflMLr u

o cBoeHr4.fl ocuonnoit o6pason arelruofi [porp aMMb]

Anfl u3yqeHus cleAyroqr4x Ar4crlr4trrrkrH Lr [par(Tr4r(

Hbrx zccle4onauzfi>, <Axryallnrre npo6lelru

r4ccJieAoBareJrbcKar pa6ora B ceMecrpe>, <I-Iayuno -

TIJIOMFIAS rtpAKTI4KA), BrIIIOJIHEHIZC NT,IUYCTCNOft

IIIEfOCfl, OOPMI,IPyEMbIE B PE3yJIbTATB

OCBOEH ALr C IIr4rIJrr,rHbr (M oAyJUI)

rr o6yrarougficx 4omeH AeMoHcrpr{poBarb cneAyrortue

.IecKofi lpo6leurr nyr'€rvr lo46opa, u3yqeHkrfl. 14 alarrvaa

(ilK-6);

v 3a4aril4 HayqHbrx zccle4onauuft e oOracru

LrKLr, o6ocHosauHo nrr6uparr reoperrrqecrs4e v

Ilreurzr c (f oprr,r ynzp oB aHHbrx 3 aflar{ (lIK- 1 ) ;

r4tr uccne4onanrzfi v usnrepeHuft rrapaMerpoB

v v. Mr4Kpocr4creuHofi TexHrrr(u, aHaJrr.r3r4poBarrr

ocHoBHbre lpo6nelru

V

VX

orrK-1).

n cnoefi npeAMerr-rofr.'o6tracr'u,



4, CTPYKTYPA I4 CO,

O6rqas rpyroeMKocrb rr4cr{r{rrJrr{Hbr

EPXAHTIE lIr,ICqUrrJII,IHbI (MOAynrr)

ler 4 saqerubx eAr{Hr4rL l44'aaca.
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OcuosHbro graubl

P A3BTTT T4 fl 3 JIE KTP OHI,I K I4
4 t2 4(33%)

az Llctoput u nepcneKTr{Bbr
pa3Br{Tr{rr

HAHOTEXHI]JIOT14IZ

5 0 l5 4(26%)
per4Tr,rHf-

rourpons J\sl

3 Merogolornfl HayrtHIIX
IiCCJIEAOBAHITif

/1 8 t2 4(33%)
pellTr4Hr-

I(OHTDOJIb N92
Merogolorlrl
npoBeAeHn4fl

AI,ICCepTaUr4OlrHbrx

I{CCneAOBaHI'Iii

5 0 15 4(26%)
pefiruHr-

r(oHrpoJrb J\i3

Bcero 18 6 54 t6(29%) 3Ksar,reFr (36)

Coa

I " Ocuoeuute gmonbt pasrumun grr

Orxpurae Qoros$r[exra. 3reKrp

Tprrffepa. 3nenrpormbre oqeTqr.rKr4. oTx

TpaH3r,rcTopa, [JrocKocTr{ofo 6unonrpno

3neKTpoHr-ro-IyrroBoft Tpy6rfl4, freqaTH

MrlKpOCXeMbr. co3.{aHr4e MHr(polpoqecco

2. Llcmopun u nepcneKmucbt pctssl

I4cropust pa3Bkrrrrfl. HaHorexHoJ

Cxaunpyrorqa:t 3oHAoBas Mr.rKpocKonr4

flepcnercruBbr pa3Br4Tr.rr lx [po6neMbr. ]v

xos.sficTBo. 3rr:onorprs. OcsoeHze KocMoc

3. Memodonozun HayqHbffi ucciled(

Onpe4erreu ue nonfl'rvtlt "Mero4orc

Hayr{Horl 3Tr4KA. TeOperz.recrsre MeToIbr

rp opuanrasarlr4fl , a6crpar[poBaH]re, aHaJro

Ha6rroAeHue, r43MepeHue, o6cJIeAoBaHI{e,

4. Memodonozun nposedeHun ducc

)pxaHrr e Arr crlr4rrJrrrrrbr

tKmpoHuKu

)BaKyyMHbrft lno/.. CosAaure rpr.roAa. tr4so6pereuue

)brrr{e cBepxlpoBonr,rMocTrr. }Iso6pereuue roqeqHoro

o TpaH3r,rcTopa, noJreBoro rpaH3r4cropa. Izl:o6perenue

,IX IrJraT, TparI3I4CTOpa. co:4aHrae ulrTerpanbFrorz

1q

musr HaHomexHjnozuli

orl4r,r. ocnongrre nocTI,IlI(eHrZr HaHorexHoJrofr4r4.

I (C3M). Hauo.racruqsr. Honeftmue Aocrr4)r(errrdrr.

eAI{IIr{Ha U 6^<lnorut. llporvfi,uuJreHHocTb r,r ceJrbcr(oe

r. ZuQ opvraqrzorrHbre rr B o eHHr,re rexH o Jro rr,rr4

6AHUit

rulx". Oco6eHrrocrr4 Ha1nrHofi Ae.rrrenbHocrr4. I{opN,rbr

FrayqHbrx LrccJrerloBau krfr: aHanv3, cr,rHTe3, o 6 o 6 rqeun e,

'zr. 3rr,rnupuqe cKr4e MeroAr,r HayqHo f o t4 c cJreAo B arru fl :

MOHI{TOpr.{H| , SKCIIepr4MeHT,

)pnxm luo HHbtx uc cne d oc a uuil



flpo6leua rccJreAOBaHprfl, rrpe.4 o6racrr,

OOprvrynnpoBitH14e TeMbr r.rcCJreAoBaHu AxryamHoctt

uonorzf,;

rleirr{ v 3alaqvr

n /{ocToBepHocTr)

uccre4onaHuli,

uccle4onanufi.

I{ayuuar HoBrr3Ha r4 npaKTr4qecKar 3Har{rd

5, OEPA3O ATEJIb IIbIE TEXHO JI OTIII4

. JICKUI{OHHO-CEMI,IHAPCKA' CLI o6yreuzx (rpa4zqraoHHbre JreKu[o]rHbre

na6oparopurre saHlrux);

o o6y.reHr,re B MaJrbrx rpynnax (eu

rpdx ueloner<);

eHlre npaKTr4qecKr,rx pa6or B rpymrax v3 I\Byx rrnt

o IIpI4MoXIeHI,Io MyJIbTI{MO,{LI4 TeX ft (npone4eHr4e JreKrlr4olrHr,rx Ia ceMr4rrapcnr4x

zaunlufr, c [przMerreHlreM KoMrrbrorepH rrpe3eHrarlufi c rtoruorqrro npoexropa);

6. OrIEIrOqHbrE CPEACTBA TEnyIrIEltO KOHTPOJTfl yCTIEBAEMOCTtr{,
fIPOMEXYTOIIHOfr

AI4CTIU[JrI,rHbI tI yq
TTECTAUI4II IIO I4TOIAM O CBOEIIT4TI

HO -MET OJII4TIECK OE OEE CfIEqEI{I4E
CAMOCTO

a) Temr,r pqdeparon
ENbHOfr PABOTbI CTYNEHTOB

l. I4ctopux pl3Br4Tr4fl, HaHorex

2. Ocuonnrre oco6enuocrrz HaH B II TEX}IOJIOTUIII'4X NONYqEHLIq:

3. Kpynueftur4e HuryrrHbre rIeH 3 aH I4M aro tq kre c fl p a3p a6 o rralrn H alr o rexH ol o ru il ;

onoruft;4. O6nacru npr4MeHeHr4fl

5. HauoelenrpoHr4Ka;

6, I{anorexuoJrorr4r{ B crporrre

7. HauorexnoJrorlru B MeAr4rIr{He;

8. Ocnonnrre HarrDaBJreHrrf, r4 b3OBaHIIt H€IH,OTOXHOIO|I,IkI B afp orlp oMbrrrlJreH H oM

KOMIIneKCe;

9. llpo6nenru u repcrreKrr.rBlr pa3

1 0. lIep,oneKTI,IBEI I,IcloJIb3oB aHvt s.

I 1. Knrcrqenrre npodneMbr piBBr4Trz

LITr.r.rr HaHoHayxr..r B Poccun;

HaHorexHolorrafi n Poccrzz;

3K3aMeHA:

1. Ompurue(foroe$$ercra.

2. 3leruponar<yyvnrrft nraol. C

3, 3rerrrponubre crrerqr.rxr4.

r{e rpr{ola. I4so6pereur4 e rpr4rrepa.

4. Orxprrr:ue cBepxlpoBoAr.rM . I4solpe'reHrre roqeqHofo Tpar-r3r4cTopa,

trnocr(ocrHoro 6rztonflpHoro rpaH3rzcro [oJreBoro TpaH:]r,rcTopa.

5. llso6perenrre oJreKTpoHHo-nyqe TpyoKI'r, reqraTHbrx rrJIaT, TparBr4 CTOpa.

6. Cos2lauve r4HTerpilnbHofi Mr.I eurr. Cos4aH[re Mr4r(ponpoqeccopa .



7. rfrcr tarcoe HaHorexnonorus?

FIaI{OTeXHOnOTU-S?

y coorBercrByer enilHr4rlbr HAHO? KaK so:r-rr4rcra

8. r{ro raroe ryuenrnlrfi s$(|e

9. llpunuun pa6oru flpocBerrpl eneKrpoFrHoro MlrKpocKorra (il3M)
10. CraurzpForqrae eneKrpoHHbre KpocKonbr

1 1. Hro raKoe cxauupyrorqufi nuff lrrzxpocr<ou?

12. llplruquu pa6oru cKaHr{pyrcilI TyHr{eJrbHoro Mr4Kpo cKola.

13, Pa6ora aroMHo-czJroBoro

orrrr4qecKoro lMprr(pocrona 6nprxtHero rr

14. Pasnrarlre HaHorexuororraft e MI{poBoM ruacrura6e. Paseurtze

crpaHax Enpo nrr" AuepuxaucKar crpare n o6nacrv HaHorexHolorvfi .

15. Orrcprnue Hauoqacrr,trlbr.

I 6. EcrecrBeHHbre rpaHr4rlbr t cyulecrByrorqefi Mr{KpogJrexTpoHr.rKlr.

I 7. flep cneKTr.rBbr pa3BLrrrrs. rr n

1 8 " llpzrrr,reHeHr4e HaHorexHoloruft

19. llpurvreHeHr4e HaHorexHonornft

20" llpuueHenr4e B gKoJrorlrr4.

21. Ocnoerrrre KocMoca c rroMorrlb HaHorexHonorzil.

22. I4cIromsoeaHze HaHorexH ft n uuQoprvraulroHHr,x I,I BOEHHbIX TEXHOJIOIUSX.

23. OnptepeneHr4e [ousrrzs

24. Oco6eHHocrr.r Hav.rHofi

25. Ifopurr nayquoft orrirKrr.

26. TeolperurrecKue MeroAbr :uay Hbrx Hccle4onaHr,rff: anarrtrg, crdHTe3, o6o6qeHue,

ug..

qHofo uccJle,D;oBaHr,rrr: Ha6nogenne, u3Mepelrr4e,

tp opnranu: aqu:1, a6crpan4poBaHr4e, aHzuro

27. SvnrupnqecKr4e Mero,4br rr

o6cle4onaur4e, MoHr4Toprznf , gKcnepl4

28. llpo6neMa r{ccneAoBaHrlr, rrpe o6lactr, qenl{ r4 3a aailr zccle4onauufi.

Ca

l. flo4rolonny pe(peparon (n rlcroqHr{KcfB rlo gaAausofi TeMe, ux aHalrr43.

[Ialrr4caHr{e TeFicTa, rroAf oToBKy K ). KoHrponb oc,/tqecrBJrserc.f, Ha 3aH.f,TLr{x.

2. Paspra6orxy rporpaMMHoro n oxeHII{, peanl43yrorqero anfoplrTM cTeMMHHfa AJrrr

3aAaHuoro .t3r,IKa. KoHrponr ocy Ha 3anflT't;rr4. Cry.ueur rroKa3brBaer rrporpa\4My

flperroAaBarelro. .[IpeuoAaBareJrb recru er ed pa6ory, cnyruaer rrorcHeHr.rr cryAerrra rro cyrr4

peaJII{3OBaHHo|O aJlropvITr\rA V CnOCO6aX lporpaMMHoii peanusaqzu.

3. Pa6ory c AorroJrHr4relurofi I pofi no rlorlpocaM, cBs3aHHbrM c Marepvanox4

MLlKpocKorallpzuqrau pa6orr,r

(coMErr)

cr(aHr4pyroruef o

HaHorexHolorzfi n

MeAr4rlr,rHe ra buoloruu.

rrpoMbrrrrJreHH o crrr 14 ceJrb cKoM xo g.sfr crn e.

ilorLrtl'

ayll4TopHbrx sawstuit. Kourpolr TBJrrercr Ha 3K3aMeHe. Cry4eur AonlKerr



3K3.: 14.

npoleMoHcTplrpoBaTb OCBOeHHbTe c

3I(3aI\{eHaIII4OFIHEIe BOIIpOCbI.

a) ocrroBrras Jrur eparypa:

l, Ko6ascu, Haol. Bne4enue n ua

FI. flarpuxeesa. Mocxna: Branoira.

(HanorexHororur) .- ISBN 5-947 7 4-2I

. 2. lllep(lzu, Mar<czu. Marepzanu

crporrrenbHofi znr4ycrpuu] I M. l{ep6u

Nb 1-2 "- C. 8-11. (Ez6rrr4oreKa BrfY)

C, f . MrzQrax'yr,{r{Ho s I I LIalrorexHoJrou4

.- C. 70-7I. Iiu6nuorexa BnfY

orexHoJrorlrrc: nep. c sn. I H. Ko6ascr4 ; rroA peA. JI.

Jla6oparopzx suauzfi, 2005. I34 c.: w.
-7. (Bu6nuorer(a BnfY, KoJr-Bo gxs. 6.)

BHbre rr yMlrbre: [npuueneutre Harrorexrrororrzft e

. Sxororzs. llpoz:no4crBo .- B.rr,r. - 2010 .- j\'e 1

OCTO.f,TCJIbHO 3HAHI4' BO BpeMs oTBeToB rra

I YIIEE FIO.MET OAI,ITIE C E PI IIHO OPMAUI,IOHHOE OBECIIEIIEI-II4E
rr4 IrJrr4r{br (MoAyJrfl)

ll PoccuitcKlre HaHorexHoJrorr4rr. 
- B.rrl. - 2010 .-

3. JleoHalos, H. B. HanorexuoJror AJrs Melr{qr4Hbr }r $aprraaqenruxu lH. B. Jleonr4Aon,

XynruaH ll CDopcairr. - E.nr. -
Eu6luorelca Blfl/.

- Nsl. - C. 30.-47.

o6sop r4lr4r4Karopon / A.

- Eu6nuorp.: 12 nass.

4. Xynrruan, A. SxonoMrrecKoe ple HaHoroxgonorufi:

5. Auroueu, LLB" VI<>ropux u rurfl. HayKvr lr [porz3BoAcrBa. Ym_f,HoncK: VlfTV.
2014. - 31 c.

6) 4ono,rruurelrr,Harr Jrr{Teparypa :

1 . HanotexHoJrorr,rlr. Hauouareor,t

lc6. no1 pea. ll.ll"Mmrrlena/,-M: Te

sxs,:2.

2. Mapruuec-[yapr [xc.M., Map

Anr Mr4Kpo- u orrlogJreKTpoHr4Kr.r. - M.: T

rr. Hano czcretvmag rexHr4Ka. Mup onr,re,4o crl4 )r(er-ru.s

oc$epa, 2008. - 432c. Eu6uaorera Bnfy, KoJr-Bo

-flamr,ra P.[xr., Arynno-Pyela (D. HaHorexuorrorua

noc(fepa, 20A9., - 368c. Erz6luorexa Bnfy, Korr-ao

3. B.B.Crapocrr4u. Marepualrr rz

EI4HOM. Jla6oparopus snauui.t 2008. -

3ner(Tpor{uxe. I}ne4enrre B crreq

2008, - 336c.

.{br HaHorexHoJrof}rr4 (yue6uoe noco6rae). - M.:

31 c. Eu6nr4oreKa BnfV. r(oJr-Bo sxs.: 1.

HoBa, C.B.JIosoncxuit. Hauorexno rorvrfl B

(Yue6uoe noco6ze).- Cn6. ; Wsaarerrscrso (Jlar-rb),



5.

Trauee,

4.

5.

6.

Aunaparypa r.r MeroAbr

I4.B 3olorp<uu. -
TBepIOTeJrbHbrx HaHocTpyKTyp :

bcrBo MaruuuocrpoeHlle-l"

ordoteln I

clr

M.:

ntoHorpaclun

" 2007.

/ A.f.

316 c.

htto://e 5

n) nurepuer-pecypcbr

1. http://eknigi.org

2. http://www.kodges.ru

3. Sner'rypnnrrft xaranor BnfY

ttp:lle.lib.vlsu.ru/

<Ev drlr,ralex)Lhttps ://vlsu,bibli ech.ru/,

<3BCl-la3narerlcrBa IAHb) h ://e.ianbook.coml

<Koucylrranr Crylesra> .studentlibrary.ruj

8. MA:|EPPIAJIbH TEXHPIqE CKO E OEE CfIEqEHI,IE
TI4 IrJrr4Hbr (MoAyJrfl)

filx npe4c'raBJreHrrrr JreKrlrroHFro

rrpoeKrlrroHHoe o6opy.loBaHr.re.

Marepzana u pe(peparoB cry,qeHroB r.rcnoJrb3yercs

Jlerquounbre ayArrropr{v, Hbre AocKoft (grx v,erra urh uaprepa), or(par.roM .{nt
rrpoeKrlr{oHHbrx cprcTeM, frpoeKTopoM H (420-3, 430-3,431-3).



rro HanpaRIeHr.rro

3ane4yroqufi r<a{r e4pofi

HATIDABJIEHI4'

flpe4ce4areJrE, KoMlrccurr

Pa6o.rarr [porpaMMa Ar.rcqzrrJrr4Hbl

<HanorexH

Pa6o.ryro nporpaMMy cocraBr,rJr r(.T.H. sB.

a B coorBercrBr4r.r c rpe6oBaHraq\au OfOC BO

TEXHIII(a))

nognracr)

Peqeuseur
(up e4cranzre.nr pa6 o:roAareJrfl )

I 
,raa/ati / a drrr,o///'%fl

rvrecro pa6orur, .rloJrxHocrb, QVIO, IIOAIII'ICbJ

flporpanrva paccMorp ena kr o4o6pena ua zrz r<aQe4pu OprlIM

flpororon J\l 3 or 22.10.2015 rorc

(OI4O, ro4nucr)

t

Pa6oqas nporpaMMa paccr\lorpeHa 14 I-Ia 3ace.4arrnrE yue6no-Meroluqecrcofi Kovuccarl

<HaHorexu HA' TEXH

flpororon ],{b .J o:r 22.10,2015 raaa

C.M. Aparcel:tr

(otto, no4nner)



JII,ICT TI yTIIEPXtAEHI,I'I
I]AEOTIEfr TIPO|PA bI AI,I C qUII JII,IHbI (M OAy JL'I)

Pa6oqas rporpaMMa o4o6peua ua

flpororor 3acep:aHtrfl. rca(p e4pu J\l

3ane4yrorqrafi narf e4pofi

Pa6o.{aq rporpaMMa o4o6peua na

flpororor 3ace1arurs. ra$e4prr J\b

3ane4yrouqzfi racpe4pofi

Pa6o'qas rporpaMMa o4o6peua ria

flporoxor sace4anus. r<afte4pu J\b

3aae4yrorqufi ra$e4pofi
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