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Ile.nrro ocnoenr4r Ar.rcrlr4lJrrzH_br

cTyAeHTaI\,rr4 snarlu 06 ceHcopH6rx
xapaKTepucrr4r(ax, 6asonr,rx $rzsr.rvecrclrx
IIpI{MeHeHLrS r.{ TexHoJIorzqecKlr x Ilpoueccax

3agauu 4ucqun,runrr:
t r{3yreHrre 6a:onux roncrpyrcqHfi

MI4r(pOCI4CTeM;

. r{3f{eH}ie lpzsnvecrux [p]rHrlr4rroB
ceHcopH6lx MnKpOCtrCTeM;

. I{3rIeHIIe OCHOBHLIX TeXHI4qeCKr.rx

u o6nacrefi ux fipr.rMeneHvr;

2. MECTO,IIII
flucyutnnna <Ceucopurre MaKpocr.i

napuarl.innofi .racru OIIOI [oAroroBKra
M14KpOCpICTeMIIat TexHIzKa)),

.{zcqunlr-rna nsyqaercr B 3 cevecrpe u
. (brz3r.rKa;

. rrH+opMarrir(a;

r Sra:rzvecrne ocHoBr,r Mr4rpo- r.r HaH

. Mt4 r(po 3JreI(TpoMexallItLIecKI.I e

3naurar, norylreHHbre B paMKax

[pr.rMeHeHbr nprr r43r{eHr.iu .4pyrfi x
Taor{e npr4 BrrrroJrHenr.ru nrmycrnoi xealu

3. KOMITETEHTII{r{ o
PE3YJ'IbTATE OCBO

tJ Pe3YJII,TATE OCBOEHI,I' TI4CIIIZNJII4Hb]

OIIK-4, croco6nocr,ro
npaKTulrecKoii IerreJrBHocr[ HoBbre 3HaHrzr u

IIK-7, roronuocmro no
ua pa:pa6orrcy uarepr.ralToB r.r KoMrroHelrroB HaHo-

IIK-8, cnoco6uocruro
MlixpocrlcreMHofi rexnzrcl c IlcrroJrL3 oBar.IV eM

sa4arurx rpe6onanzil
1) 3uaru:
. K,'IaCCUQI4Kar{UIO I(OMIIOHeHTOB

. npr.rHrlr4rrhr u oco6enuocru $yuxquo
o 6agogtte KoHcrpyrrlllu I4 ocnoBnrre

ceHcopHbrx Mu(pocrzcTeM ([K_7);
. TexlroJlofl4qecKlze fipoqeccbl
2) Vveru:
. anaJll{3rrpoBarb oco6engocru

Mr4rpootrcreM (onK-4);
3) B:ra4err:

1. IIEjlI4 OCBO AI4CIIII [JII4HbI
Hble MLIKpoclicreMH) tBrtercl littto6Delenue

(oM[oHeHTax MlirpoclicreMnoii .rexsutcr.i,

ux cfyrmqrzour.tpoBaFra{, oco6eHHocrqx
U3fOTOBJIEHI,I,[.

U TEXHOJIOIIIII I,I3|OTOBJIEHI4' I{OMIIOHEIITOB

HI4pOBar{4r 
^4raKpo 

r4 HaH 03 Jre(qlo rrr.rr>rx

I.ICTT4I( MI4I(pO3JIeI{TpOHHbIX MI_iKpOClICTej\4

B CTPYKTYPE ONOTI BO
orHoclrrct r( Al4crlan-rrr4lrau rro n;16o1tv

crpoB no HanpaBneHllo <<Hauotexnolou.rr.i l,r

yer ocBoeHrzr cJreAyrolrlr4x nypcoB:

oft rexur.rnu;

ELit .4aHI.IOt I\racgutrJrrLrr>1, ruory.l 6r,r'rr,

no npocf u:lo noAforoBr{r.1, a

ouuori pa6orr,t.

IqETOCfl , (r, OPMI,IPYIIMbIE B

AI4CUI4TIjTI4HbI
o Sopnaupyorca cJreayrorqne r{oMnerenrtuH :

o rpao6perar s H Hcnorb3otrat r, B

B cBoefr [peIMerHori o6:racru

3aAalrris ra pa:pa6orrcy rpoer<trlrrx pemeuraii

MlrnpocucreMHofr TexHI4Kr,r

3JreMer.rr6r rz npz6optr IIAITO- LI

c y'le'r'ortlrral(eToB rrpt4r{JraAr.rr{x fipofpa\,rM

Mr4r(pocucreM (Ofllt-4, nK-7);
vzr<pocncreu (lilt- 7) ;

TeXHI4IIeCKIZe XapaKTepllcTr4ltl4 I(Ot\,{nOHeHTOB

ceHcopHbx Mr.iKpocucreu (rII(-8).

oHI4pOBaFrLIg r{oMnoHeJITOB Cerrcol)rrrrIX

AIr CLiI{IlnH H



. HaBbIKaMrr pa6oT6l C OTAeJrbHbMrr r

. HaBLIKaMIZ npIrMeHeHI4t KOMTIOH

TexHrfqecxlix cr4cTeM pa3flZWtOrO syHKt]HoHa

4. CTPYKTYPA I,I CO
O6ruat rpyloeMr(ocrb Arzcrll4rr:rr4 H6T cocr

)HeHTaMrr Mr.rKpocrzcreMnoft Texuunu (lll(-8);
B Mr.rrpocr4 creMrioif rexHara npn co34ar

ro ua:uaueruir (lIK-7).

EPII{AHI4E AII CtI[[,'II4ItbI
rtlrer 4 sa.rerHr,x e4uul.rq, 144 uacon,
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BrABr yqe6 ofi pa6oTLr,

caMocrorTenhHyo pa6ory
r.r rpyAoeM Koclrr (B .r
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oax)

O6'len
y,re6rroii
pa6orbr,

c nptNrelleuteNr
I{r{TeporcTtiBHbrx

MeTOAoll
(B $cax / Ya)
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0opNra Ipo^ler(yToq oii
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i a6o p aro p r 1o l\'l 3altlua),
:aqura ra6opaloput,rx
pa6or

3 CeHcopune
KOMIIOHEHT6i

MIIl(poc[cTeMHo
lr cvcreM

3 l-9 14 18 28 20 111,4%

4 ,{erercropu
rrpucyTcTBHr r.r

ABI')l(EHI,,I'
o6rexros

3 l0-
l3

8 10 2 /25% PefiruHf-KoHTpo.rb N!2
(12-, Hererr, ra
la6oparopuotv :aul,r.uu),
3a[U{Ta ra6oparoprrb]x
pa6or

5 Texgo:torluecx
I,Ie IIpoqeccbr
npor-t3B oacTB a

ceHcopHbtx
MriKpoc14cTeM

3
18

t0 12 6/66% Pcfirn rrr-rorlrpor I Jr&3

(18-r rreAelr, Ia
lenuur.r),:aulura
ia6oparopublx pa6o,r,
BbrIIoJIHeHr.{e 3ajlal 4 j.t Ha

npaIfl fi q ecrfl4x 3aHtTl4rrx
Bcero l8 36 I8 54 30t 55,6Vo 3r(3aNrcrr (36 qac,)

Tenrr,r ,rercqlrft,

Pa:ge,r 1. Ilapalrerprr tr xaparoepr{crrrl
1,1. Bne4enne, o6qve [oror(euur. Tep

rrapaMeTpoB rz xapaxTepr4 cTr.rr{ KoMrroHeHToB Mri.

1,2. Bulst Mr{KpocrrcreM. Klaccusax
MrzKpocacTeM;

1 .3. Mero,4rr nocrpoeur.ir sneKTpoHHb
ceHcopHBrx Mr,rKpocfi cTeM.

Pasaer 2, Cencopnrre KoMrrorreHTbr Mr{r(
2.1 flreso:nexrpuuecKrie AarqrrKr.r. f

AABJIEHIZ';

2.2 CeHcopr,r yrJroBbrx cKopocreft. Mn.
RR-ruua;

2.3 Ceucopr,r nvHeftHbrx ycKopeur4ft. Mr
TUra, MzurHHKoeHfi u oceeofi a_KcenepoMeTp.

2.4 Auanoro-qlr$poBrre npeo6pa3oBarer
2.5 Ourosur,re nprzHrtr.lnbr KoncrpynpoBa
Pa:4e,r 2. [erercropr,r rrpucyrcrBr,rrr r{ AB
3.1 V:mrpa,sryr<onrre, cMKogrHble Aarr{ul
3.2 Mzrponoluonr,relereKToprrIBr4)r(eH
3.3 3lerrpocrarrzvecKlre Aarqr,rKr,r nBr.rx(

r MI{I(pO3JIeKTpOMeXa}ILrqecr{r.rx clrcTeM,
rrHbr, orpeaeneHlll, 6yrneHurre o6o3riaqer. lr
rocucTeM;

Ir4r Mr4xpocr4creM. O6lacru rpu\.{eHetir-i,

cpe,4cTB c IiCI]OJIL3OBaHt4e I(OM|IOIjeIITOI

ocI{cTeM,

TqI4nU MarHHTlrofo noJl{, TeI{nepal ypbl

rosJror(rpoMexaHu.Iecrr.rft fllpocKon I_L-r.una.

poMexanr.rqecKr4e axcenepoMerpu L_runa, I{_

r'I Iz MoaeJrr4poBallurr MaI{pocucTeNr.

teullr o6'betc.ton

npr{cyTcTBri{.
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3,4 Onrosner<rpouurrerereKropbrAB
3.5 larrnru co clo>r<iroii (ropr,roft

3.6.{erenropr,r ABri)r(eHr.r{,

crreKTpa rr ,4aJrbHeru tr4lt 4rzana_:oue.

PasAe,'I 5. Texno,rorlr.recrcue npoqeccbl
CECTEM.

4,1. OcuosHtre nprznrll.inrr opralll3aqr{}r
4.2. Marcpuastrr AJrrr rz3foroBJreHr4t

M14r(pocr4cTeM.

4.3, Ocnoslrbre o[epaqur4 [pori3BoAcrBa
4.4. Mzrcponurorpaclraa;

4.5. O6r,6irluas H noBepxuocruat
4.6. LIGA rpoqecc, 6oH4znr npoqecc.

"lladoparopuufi npar$nryM.
JI.P.N! 1. tr4ccne4oratrue xapaKTepr4qrrrr

remeparypu (2 v).
JI.P.N2. tr{ccne4onarrrze xapar(repr.rcrriK

JI.P.N!3. I4ccle4onauue xapa(Tepr4crr4r(

LP.Ns4, tr{ccle4onauue xapaKrepr.icrr4K

5. OEPA3OBATEJIbHbIETEXHOJI
B pavr<ax lexqnoHnofo Kypca:

5.1. AnrurHr,re u ulrrepar(TtrBHr,re
C qensro {oputzponaultr pr pt3BLrr:aa

Ilpouecce ucnoJlL3yroTcr aKTI4BHbIe IZ

coqerauuu c Bneay,qriropuoft pa6oroii: (r<o

4olranruue pa6orrr).

5.2. Calrocrosre"rrual pa6ora cryAeuTo
Ca"Nrocro.srertna-{ (nueay4uropnax)

TeopeTrzqecKoro MaTepllaJra npu noAfoToBr(e
pa6orur no nparrarrecKaM gaumu.sla. OcH
nr4repaTypbr rTo peKoMeHIoBaH HbrM I4CTO

npenolaBaTeleM ApaKT[rKr..l 3aaaq, noAforoBKa K

5.3. My.nsrun.reaur"t nbre r exrroJlorHll
Hexoropue h3 reKulloHHr,rx Li

uyrrrunae4r.riluofi ay4uropuu (uanpurr.tep,

IIpoeKTopa.

5.4. PeiirnHrosarr crrcreMa ody.1gHrt
Pefi'uaur-xonrpoJrb npoBoArzrcr rpa

cyMMapHlrx 6aruon no cJreAyrorquM

KaqecTBo B6IIOIHeHI4.f, .qOMaJXHLIX TIIIIOBBrX

MeponprzrTrarM onpeAenreTcr Jrer(TopoM, Be

6, OIIEHOIIHI,IE CPENCTBA
YCTIEBAEMOCTtr{, TPOME}KYTOIIH

Crpy'rcrypn 4arvur<on.
HOnO SJIeMet{Ta.

e B Br4.qI4MoM, 6luxtneu tr4K ar,rana:ouax

IIpOII3BOACTBa MI{I(pOSJIeI{Tp ON{eX A fl H rr eCKr,IX

BpeMeHHOf O npOU3BOACTBa Mr-iKpOOr4CTeM.

crcnr. Itpeuuufi, (ar( Marepr.raJ'I

oJIOrAt;

ofo AaTrIItKa AaB]lrel 4fl 17ltaTrII4I{a

B MarHr.rrHoro uou (4 u).

r ycropenuff (6 'r).
yr,[oB6rx crcopocreii (6 v).

rI,I.VT

o6yueuun
HLrx IlaBbtr(oB cryAell roB n y.le6norlr

urre rlopur,r lpoBeAerrr.n sanlrrtli I
e ayAr{Topr{6re pa6orbr, r4nar.lBI4AyanburJre

cTy,4eHTOB BIOITOTIaeT 3aj{perljleiiI{e
BrrrroJrHerrarc ril.rAriBr.rAyanbHoit,4ouanneii

Ba caMocro.srelrnoii pa6o'rrr - H3yrrelrrle

II I{OHCNEI{TY JIEI(III4II, PEIIICI{HE BbIIAII I.II,IX

r(3aMeHy.

eHufl

3AHX'tljl,d npoBoArrcr B Br.i.4e npe3eHrauriri B

I{CnOJIL3OBaHr.{eM KOX.lnbIOTeprrofo430-3) c

sa ceuecrp. OH

rquna: 6allu na
Pacnpe4e,renue

AACrIr4nJrrzHy.

TJI'I TEITYUIETO I{OIITPOJI'I
ATTECTAIIUU TO I4TO|AM

npeAnoJlafae't oll9llJ(y
I(O HTp Olt L lr Irrx 3alIJITIlrrX;

6an:roa no r(oHTpoJIbllrtr 4



OCBOEHI4'I NI{CIII4TIJ]II4I-II,I [I
CAMOCTO'ITEJIbHOIZ PAE OTbI CTY

Teryrqrafi KoHTpoJrr ycneBaeMocrt4

6a.muro-peiniurosoit cucreh4tr.

6,1 . 3n:atreuaulroHHr,re nonDocrr
1. Ocnonurre norfrTns, 14 onpeAeJreHlrt

2, fipvuenenlie KoM[oHeHToB

MeArzrlrlubr, s 6rrronoft rexnrzxe.
3, Knaccra(f urcaqfir ceucopHLrx

4. Teusope:racrrannrrii uocr rz np
C4u.ironrril reHsopesucrranurrit e$Qerr,

5. SQrlem Xol:ra u efo npr4M

Marur4Tr{oro conporr4BJreHr4s. Ilpznqun 4
6. Cencop AaBJreHnr Ha clBr.rroBoM Te

7. Ceucoprr reMnoparypbr: ocrroBHrie
xapaKrepr.icTrrKr,r, [pr4MeHeHrze.

8. Evrocrnofi nprrHrlun npeo6paro

AABJIEHI4'.

9. Axceleponerpbt:Br4,{br,
10, Ocnor:usre xapaKTepricrrzKrz

1 1. fizpocronrr: BrzALr, r{oHcrpyKrlr4rr,

12. Ocuonnue xapar{Tepr4cr}tr(u Mr4r(poM

13. llre:os:renrpuqecKr4e ceHcoprr.
14, Ceucoprt 'repMl,rqecKofo crzrna,ra. 3
15. CeHcoprr x4epHoro r.isryqeHrzs.

16. Xuvaqecrne ceacopbt. fa:osrrii cen

1 7. AHanoro-qz$ponue ra qu$po-ana.rro

18. [ererroprr npucyrcrBr]r 14 ABrr]r(enr4t
19. Ilpunqlrn 4eilcrnyu rz r{oucrpynqri.{
20. llpuurllln 4eftcrnul r4 KoHcrpyKrlat
2 1 . flpunqrau 4 eircrnns u Kolrcrpyrqr4s
22. Mlrrpol,rarHvrHrre ceHcopHbrx

23. Cuc'reur,r aBToMarrz3r4poBaHHoro

Mt4KpOCTZCTeM

24. Kpewuuil Monor<pzcra,rnz.recKzfi u
N-TVTIA,

Ocsonuue onepaquu rrpor.i3Bo,4crBa

Mzrponurorpa$ul.
O6renaHar lrMr4(porexHolrorlrs.
llonepxuocrua-a MurrporgxHoJrorur,
Penrreuoncr<a.f, rzrorpa$zx u LIGA
Bon4znr nporlecc.

25.

26.

27.

28.
29.

30.

1.
peitcreux,

6.2. Bonpocbr rrefiruur-non'rDo,rrr
Peiirunr-nourpo.lr J\! 1

K-iraccu$raraqul ceHcopoB no
ocHoBI{6IM Xapal(TepIicTI4KaM

O-METOII4qECKOE OFIi,CilELIEFII,I|I
B
IIo BceM BLiAaM 3aHtTLit c ucrIoJTL3ouaHI,IeNr

CTEM.

creM B aBToMo6rzlruoi TexFILII(r4, s o6lac lll

pa6orrr ceucopa AaBneHr4r Ha ero ocrloBe.

B ceHcopax MarHurr.roro no,u. 3t|lrllelrr
MaTHHTOIT4OAOB I4 MarllI4TOTpaU3i4C.fOpOB.

crr.iBHoM ocprpexre.

npzltqlifirr 4eficrtul, MerporotaqecKt4e

r{yecrnu'rellnocrb eMI{ocrr.rbIX cellcollo B

lprzHrlr4 II AerlcTBt4rr r.i rprzMeHerr14e.

ecKax ar(cgJrepoMeTpoB.

AeIIcTBr4{ It IpI4N,Iel'leHr{e.

flrpocI{onoB.
pa6olr,r, r(oFtcrpyr(rlr4r, Marepr.Iarrrt.

HHhre TepMoMerpbr.

pbl tlepHoro H3nyrlsfiI4t
Ha ocHoBe AByor{ficr] oJroBa.

npeo6pa:onarelu.

B.

oB ,4aBrTell].1r.

MeTpoB.

exaHv qecxfix vlrrcpotf orrol.

BaHVff. CelICOllHt;IX r{OMrIOHerrToB

JllrKpr4crajrJlrtrrecxzii r<peuHnfi . I(pervrr.rrai.i p- li

qecc.

Ha3I{aqe $zsnrco-xrzl,rr.iuecru{M rrpar{qrirr aM
v KOMy Ha3HaqeHLtIO;



3.

7.

4.

5.

2. TeHsopesucr:r.rnur,rit uocr z npunqlu
C4azroeuft ren:ope:ucrunutrfi scf $er<r;

3. flresos.nercrpuqecKrze Aarr{r.irs4;
4. .{arvnrcu reMrreparypbr;
5. larvarcrz LaBneHr.rr;
6. larvrznn iraarHlrrHofo no:rt;
7. MunporraexauravecKr.reaKcenepoM L-runa, R-rzna;
8, Malrnunonr,tfi rz ocesoiA axoer
Peftrnnr-xourpo,rr M 2
1. fizpocnonu: BuAbr, r{oHcrpyKrlr4r, ,{ericTBIrr r4 nprrMeH9Hr4e;
2. Mzr<poe:rercrpovexanuqecrrail Ll-r'nna, RR-runa;
3. KoHcrpyrulur fi npliHUun geficraar 4 B TenJIOBOtO l,3ny\ertu'{,r
4. 3$Qerr Xomra rz ero rpr{MeueHue B pax MarHr4THoro uo:rr, llpur.rqurr )leilc.rsnn

MarHr4TO.qrzoAoB 14 MafHVTOTpaH3TZCTOpOB;

5. Aua,roro-qrz$ponrre
6, flerer<r:oprrABr4)KeHLr{.
Pefirlrnr-KonrDo.nr, Ng 3
1, Kpeiuuzfi, Mouor<pzcramruqecKurt r4

N-TVfiA;
crain h'rec t{J4[ rcpelrrrufi, I(pevuliTr- rr

2. Ocsonnue rexuoJrofriqecKrie fiporl MHKpOlneKTpoH14rfl4;
3. @orolzrorpaSllr, ee (ru:uvecr<ue o eltltg, Peu'n errogcrrll ,'rurorllarlrrrI rr

LIGA-npoqecc;
4. Cnerlrza:rHtrerexHoJlorrar4 rr ceHcopoB;
5. O6r,etrsar MH r(porex Honornr;
6. Ilonepxuocrrrarr Mr.rKporexnoJrorr.rr,

Cailrocrosrerrsna{ pa6ora cry4enron ucmo ocBoerue Ma'fephnioB. cla6o ocne4crrrrr,x n
paMKax JreKru4oHHOrO Klpca, noAfoToBKy r( 3autrHrr\,I, nolforouKy x pelii.rattr.-
KoHTpoJrro t4 DKsaMeHy. KoHrpoll Bbr[oJrHeHr.IJr caMocrorreJrbHoii pa6oT6r ocyrlecrBjrercrr tra
la6oparopnlx s aatr"rfiqx. Orrprrrlul cnacor

1 . llpr.ruqlusr urzHuarroprr3arlri 14 TexHriq CIZCTEM,

2. lerexroplr rerrJroBoro r43JryqeHrzs, r4x tBuraqul Ii npr.rMeHeHue. I(ouc.rpynrlal u
nprzHqzn 4eft crBr4-{ AererTopo_ts l.erJroBo u3ryqeHHs.
ICracczqecKr4e r{ MunpoMt4Hriarro

npuHrlv rI6r .4eiicrB]zr.

TepMoaEeMoMeTpbr, r.rx Kouc,fpyr(quu Lr

.{erer<roprr a3MeHeHH.{ cKopocrz n
Vmrpasnyrontre r{ 3Jre(TpoMarHr{Turrre

tr4croqszr<u enenrpuvecr<oit 3uepfun
npeo6pa:onarlu.fl 3ueprrur v3Jryqeur.lr.

Xzlr,rzqecrrae rlcroqHuxlr gJreKTp

tr4oHso-llrruenue 6arapelr. Tonnunntre
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Pa6ovyro npofpaMMy cocraBrzJr
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PeqeHsenr
(upegcrawrrelr pa6oroga.renr)

Ilporpzurr,ra paccMorpeua fi o4o6peua Ha :ace4auuu ra$e4pr,r

flpororcor Ng .1. A or /3./0./5 roaa

3ane4yrorqufi ra$e4poft
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Ilpe4ce4areln KoMrzccuu
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yue6nuft rog
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3aae4yroqufi rcaSe4pofi

Pa6ovar nporpauua o4o6peua na

llpororol race4aurar naqpe4prr No
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