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r " rIEnI4 () cB oxlHlttr [krct\I4rrJrl4Hbr
Ilelnro ocsoeHlzs 4zcqzrilzurt <MnxposrercrpoMexaHr4rrecKr,re cr4creMbr) ;rBn.terct

npuo6pereurae ,tylantu*t gnarrufi o6 sJreMeHTax Mr.rKpoczcrenrHofi rexr{uru,
XAPAI(TCPI4CTIIKAX, OPOOEHHOCTqX IIPI{MEHEI IIfl 14 TEXHOJIOII4qECKIIX IIPOqECCAX VX
U3fOTORNCHI,I'I.

fi rounoHeHToB MlrKpooneKTpo-MexaHrzqeoKr{x

xHoJrorr4rrecKr4Mr4 onepallr4r npoLr3Bo4crBa

I4.S MUKpO3neKTpOMeXaHrrqecK,IX cr4cTeM.

FIbI B CTPYKTYPE OfIOfI BO
cKI{e cl4creMbr) orHocr4Tc.fl x o6ssarellilHstu
oAroroBKH 6axalanpoB rro HanparlnqHr4ro

)).

6yer ocsoeHr4s cneAyro[Ir4x KypcoB :

nauofi TexHI,IIS4;

ofi ArzcquuJrr.rHr,I, Moryr 6r,irr npulrefienrr
no npo$unrc rroAroroBr(H, a rar(xe [pr4

BbrrroJrHeHrrr4 BbrrycKHpfi r<nalnSdxaqraoHHofi pa6oru.

3 " KOMIIETBHIITTTT OEyqAIOrrIEIoCq, OOpMUpyBMbrE B
pE3yJIr,TArn: o cg oEHIlf Ar4cur4urr4Hbl

flnanupyetrble pe3ynbTarEt o6yuellr{{ :rro Arrcrdr,rrrJrrrHe, coorHeceHHbre c nnaHrzpyeMr,rMr4

pe3ynbrara\{pr ocBoeHzs OIIOII
flnauupyen.rclc pc3yrbrarr,t o6yucHrrn no aucuunJtHne xapar(r.cplr3yrotuue

oransr {opunpoBitrrnq r(oMIereuuuii (norrararcJnt ocrBoc]rHl rroMnercn[ltr.r,

3lrarb: flepetreHb o6opygonauur Ha npor,r3BoAcrBe 14 B

la6oparopnra, o6ecnevuuarculero 6erotacHoe rtpor43BoacrBo npu
npor43BoAcrBe 14 rlccJleAoBaHIa?t Marepr4aJroB Ir rounoueHroe fiauo-
r4 Mr4Kpocr4crelruofi TexHr,rKr,r; ocHoBbr HaHo6esoracHocrr{;
y M erb : orIeHr4B arb [o Kp r,rrep r{f, rr.r s r} Se xrna uo crr.{ r4 6es o n acdo crr.r
Tex Hr{qe c Krle p erueHu_rl IIo rexuoJlof Lrv u yrpuMe)HeHao lr alep }.tal oe
r4 KoMrIoHeHToB HaHo- I4 MrrKpocl4creuuofi TexHr4ro4l
Br aAerh : MeroAaMr{ aHa[r v3a r4 KoHrpoJrr HaHocrpyKryp r.{p o BOHHbrx
MaTept4ilnoB u chcTeM;
3HaTb: Irp[r(JIaAHbre Epot-paMMb] r,t cpeAcTBa aBToMaT
frpoeKTr{poBar{fi r, r4crroJrr,3yeMbrg nplI peureHr{a r4H)r(eHepHbrx

3aAaq;

y M eTb : npoeKTr4poBaTr, r4 co[poBo)KAarb rrpor{3BoAaTBo
TexHlrrlecxl4x o6t,er<roe, cl{creM I4 npoqeccoB ;

BJIaAerb, : MeroArrKaMr4 opraFrrcaur,rr4 pa6orrr repcoHaJra,
coOJrroAeHrrt TexHoJrott4qecxof tt rpVAoeofi AllcUr4nJILIHbl :

]A CTPYKTYPA III{CUI4ilJIIIHbI
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Cogepxaulre d'reKrIItoHHbIx 3ar qrufi no Ar4cqurrJurHe
Parger I . flapauetpu z xapdKTep lrcruKrd MrrKpo3JreKTpoMexaHuqecKlrx
Terr,ra 1. Bee4euue, p6urze [onfxe]{1.iq. Teplrunrr, oilpeAeneHr4.fl, 6yKBeHHbre

IrapaMeTpoB r.r xapaKTepr4cTr.rK Mpr$po3ileKTpoMexaHr.,rqecKHx cr4cTeM;
T ewa 2. Iftiaccvr (f u5ar1trr Mr.rKpbuerrpouexaHr,rqecKrzx crrcreM;
Terr,ra 3. MeroArr nlcr:poenzs oheKrpoHHr,rx cpeAcrB c rrcrroJrr,3oBaHr{e

)OMEXAHIIqECKIIX CI{CTEM.

IBI4TEJIbHI,IE 3JICMEHTbI. EN,[XOCrrrrrE

]I4TEJIbH6IC SJICMEHTbI;

eJrbHLre SJreMeHTbI. HyncrnzreJrbHble

CI,ICTEM.

o6osHaqen

qyBcTBrrTenbHbre

SneMeFlrEI Ha

arypbr

14'I

Terta 2. Cencopu yrnoBblx crtopocrefi" MurposleKTpoMexaHnr{ecKrzfr rlrpocKorr LL-jzna,
RR-rrzna;

Terraa 3. CeHcoplt JII4HeftHr,IX lcrco1reunfi. MuxponrexaHzrrecKr.re aKcenepoMerpr,r L-rrzug, R-
rrina. Ma.,rrr{r4KoBbrfi 14 oceBofi aKdenepoMerp.

PasAer 4. ArcrroaropHr,Ie 3JIelfeHTr,r MHKpo3JreKTpoMexaHrrqecrcr.rx crrcreM.
Teva 1. MzrcpouexaHr{'qecKlre KJIIoT{rr. ZnrerpanrHr,re MlrKpo3epr(ana. Yerpoficrno DLP;
Tewa2. Slexrpocra-rllqecKI{e ylzKpoABLIrareIrv. fk egoerercrpuqecKr4e Mr4KpoABr4f urerrLt;
Teua 3. I4H4yrcruenble sJleMerrbr N4r4Kpocr4creM. CnupalrHrre r4HAyr(Topbr. ConeHozlHrre

IIHAyT(TOpr,r.

PasAer 5. Texnoloruqecrcue fipoqeccbl rrpotr3BoAcrBa Mr{npo3JreKTpoMexaHuqeqnrdx

cIncTeM.

IIOJIg, TeMnep

cncTeM.[:r slu.
Telra 1 . O cHoeHsre one p arlr4 t4 ripo"ruo4"TBa MV KposneKTpoHr4r(rz ;

T eyra 2. MnrpolurorpaQzt ;

Teva 3. O6rdnruag la [oBepxHobruar-s Mr4KporexHonorur;
Teua 4. LIGA npoqbcc, 6ongraur rpoqecc;
Tenaa 5, flolyuenue nopr{croro Kpe.MHr4s, 3o.trb-reJrb rexHororr4-s.

eprlt4HHe rrp ar(:urqecKHx 3 aHqrufi no AlrcqurrJruueCo
I(TEDI-,ICTIIKTI MIIK qECI(I4X CIICTEM.
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Tepra 1. Pacqer rIr4eHTbr )r{ecTr(ocTr{ 6alor.
Teua 2. Pacqer It aur.reHTEr 4enrn {rzpoB aH rr.fl .

IOHEIIIbI MI4

X CI,ICTEM.

VqeCKI4X CI4CTet\4.

Tevra 1, OcHosrI nuQpurzonnofi uanzraur4r.r, oilpeAeneHr4e rroJrox(eHr{rr o6rexra c rroMoulbro
MIrI(pognel(rponaexaud,qeoKoro arpelerp,gyerpa, fl,tpocKorra u MarHIrroMerpa.

5. OEpA:irf,BATEJrbHbIE TEXHOJTO|I4trT
B npeno4ananvl ,uucuranrr.{Hrr <MurpoeleKTpoMexaHr4qecKr,re cr4creMbr) r4crronb3yrorct

pa:noo6pa-:nue o6pajoBetreJIbHblb rer:nolofrzr4 KaK TpaAr,rrlr4oHHbre, Tar( z s rpr4MeHefrzeM

ue 3aHtrrvs. [poBolsrctr B BuAe npeseur[qufi
430-3) c zclonb3oBaHr.reM rountror.epjuoro

ilrrfl TEKyrrIEfo noHTPoJrs y
rIP o MEx{vr or{Ho lZ Arrn C rA n:I4 I{ tto rrr o f AM o cB o F],H Vfl nvnclt4rrJltrrfrbl
14yTIEEHO-METOAI4TIBCKOEOFE EHI4ECAMOCTOqTEIrHOTZpandlU

C HTOB

rr.nonrpolro N!1
BHaqeHr{ro. cbHsHKo-xr4MuqecKr,rM

relrJroBofo I43nyqeHLLs. SQrpexr Xolla u efo [pr.rMeHeHure B ceHcopax MafHr4Tr{ofo rloru,
flpunqrzn geitcrnun uarnnrQAI'toAon v MarHr4rorpaH3r.rcropoB. Klaccrzqecrze Lt

ocHoBHbIM xapar<reprac'rl4KaM u rexHnrrecKoMy Ha3HaqeHr.rro. flresope:uc.fr4pHbre
qyBcrBI'ITenLHEIe 3JIeMeHTr,L EukocrHue qyBcrBr.ITeJrE,Hbre gJreMeHTbr. flregosrer{rpuueloxue
LIyBcrBVTenbHbIe SJIeMeHTbI. PepoHarrcHnre r{yBcrBurerbHbre gJreMeHTbr. rlyncrnurenfHrre
SJIeMeHTbI Ha noBepxHocTHLIX ?KycTaqecKl4x BoJIHax (IIAB. TeHsope:ucrunnrrfi naodr Lr

nplrHul4n pa6orrr ceHcopa Aasrei,{uq Ha ero ocHoBe. CAeraronHfi TeH3ope3rzctuenrrfi :$rfexr.
flsesogrexrpuqecKr4e Aarril4r<il..{drurzxa reMneparypu. [aruur(r4 AaBJreHr4r. 

- 1

r-KoHTpoJrro J\b2

fiatuurcu MarHrzTHoro noJr8. NfuxporraexaHr,rqecKr4e ar(cenepoMerpbr L,-runa, R-dr,rna.
Ma.srHlIKoesrft z ocesoft axcerepQMertp fr.rpocxonlr: BrrAbr> KoHcrpyKuLrfl.,.npvrlr\ptn geftar:twsr u
rIpI4MeHeHI{e. Muxpoolexrponre>;aHu.lecxufi rt4pocKon LL-runa, RR-runa. Vcrpoflcrna
MarpI4IIbI MulKpo3epKan v rpI{HIIuh ed pa6oru. KoHcrpyrqtzrs. u rrprr:nrlran leficrnul 4erenr[pon
TerrJroBofo r43nyqeHr.r.s. SQrpexr

[pr.rHx,rr naM Aefi.c1vnn,

IE Ll

c\BI|Itr.

Turra. OcnoeHLIe 3TafILI lonyrreHue KpeMHr4J . Buparqra BaHr4e oneKTpoHHo]to KpeMHr4rI no
MeroAy Hoxpaltcxoror OcHosuuN rexHororu.re crode rrpo{eoobr MrzKpooJreKTpoHr{Krr. Ocrrodnrre

Mr,rKpo crrcTeMax, nx papHoBI4AHO CTrz r4 rrpelH a3 HaqeHr4e.

flp uNr epnr,re s on b o c*,r K p eiirurr r -rcourp olrc J\b3
Itpevrnufi. MoHoxbzcrannlrqEcl(uft. u notw(prrcrannr4.{ecKrzft npeuuufi. I{pentrrzfi p- ),4 n-

Turra. OcnoeHLIe 3TafILI loryr]
KpooneKTpoHr{Krr. OcrroBnrre

onepalluv I43foroBJIeHI,Lf, MIrI(pogner(TpoMex rHVLrecKux cr4creMaM. Ooro:rnrorpabun. ee
l---^----^^---- ^----- i

MI{KPOTEXHOJIOII4'I.



oMexaHrzqecKoro ycTpofi cTB a.

exlILrKI4, B o6nacrl4 MeAI,IIII4HbI, n 6r,rronofi

rc, Snsralco-xrzMrrr{ecKr4M rrpuHrlr4nanr 4eiiclnul,
a3Har{eHl{ro.

oTLr ceHcopaAaBneHnfl. Ha efo ocHoBe.

opax MarHrrrHofo rroJrr" 3Q$er<r MarHurHqfo
.qr4oAoB 14 MarHr4TOTpaH3rrCTOpOB.

ope3r{crrzBHou sQQerre"
Abr, npl{Hrlranu 4efi crBrzr, M erpo Jrof uqe cro4 e

, rrpr{Hrlr4rr neftctsut n [pr4MeHeHr,re.
exaHur{ecKr{x aKcenepoMeTpoB.
rzHrlrrn geitc'tsv,x r4 rrpprMeHeHr4e.

exaHI4rIecKr.IX f UpO CKOIIOB.

pa6orrr.
pr4Hrlrrr eE pa6orrr.
qI4I(OB IaBneHI.{.f,.
oMeTpoB.

poMexaHuqecKr4x uraxpo @onon,
UE CIICTEMI,I.

rr4poBaHrrr M3MC
nrrKpr4 crauz.recxufi xp el,ruufi . Itp el,rHrzu p -

n-Tr.IIIa,

21. OcHosHsIe granbt [onyqegl,Ie KpeMHzs. BrrparrunaHr4e oneKTpoHHofo r(peMHr.rr no
MeroAy 9oxpa.nrcxoroi

22. O aJosHbre onep arlrdr,r [pqrr3B ollcrB a Mr4 r(p osn eKTp oHaKr{ ;

23" Murcpolvrorpafrux;
AAz+. :

25' )il4s'
26. LlGA-npoqecc.
27. BouguHr rrpoqecc;
28. CnequaJILHbIe re>croror{rl [o.rtyrreHlrs ceHcopoB: ]rerAr(ocrHoe rpaBneHr.re KpeMFrr44,

KJIeeBoe coeAI{HeHIze, raitxa c IIpIzMeHe]iIrIeM JrerKorrJlaBKrzx creKoJr Lr crrlraBa (3onoro-
rcpeltrufi>.

29 . llo tryueHrre ropr4croro KpeMHr.t -s,

30. 3onr,-reJrb rexHoJTofr,rr.
n) Boupocrr A"[rr caN,rocrorrreJlrHo! pa6oru cryAenra
1. flpznqanu Mr4Hrrarropuzaiuure)xHrrrrecKrrx crrcreM.
2, 3lexrpouexaHnr{ecKr{e ucToqnrar< v Ans M3MC. Teplroreneparopbr
3, {ererropsl TeIIJIoBofo u3qyrreHr?tfl) Lrx r<raccusux ar\l:fl. kr npr4MeHeHr4e. I{oncrpyKr\l4tr Lr

HX KoHorpyKttrzl! Lt

lpaHrlrznr,r Aefi creus.
5. [ererroptl u3MeHeHus tiropocrz rroroKa fa3a: $u:uuecxrafi rprzHrlr4n pa6bru.

Vnrrpa:nyr(oBE re rr sneKTpoMarHnf nlrrl pacxoAoMepr,r.

6. Mrzrpo$a:oBpalrlarenlr: papHoBrrAHocrrr r4 orpaHr4rreHus..3neuenrr,r tuuufr. repertrLq B

MIIKpOCIICTeMaX, I4X parBHo BI,TAH o c\v LI np eAH a3 r{ arleHr4e.



MSMC Ha ocHoBe npeo6pa3oBaHufl. oHqprr4r4

oft oHeprr4rl p.nfl M3MC. Zonno-nurrlenue-"^-^1"""^-

aBroHoMHbrx M3MC.
eccbr HaHeceHru u y4urcHufl cJroOB B

ocncreuHofi TexHrrKrr c rexHondrraeii

26" MEMS Pro an! uo4elIapoHaHlr:t Bo3Aeftcrsus eHerxHeft cpeAbr maVIC u M3MC,
27 . I4swepeHufl, 14 ucrrbrraqr4s. M3MC.
28. CanaorecrrapoBaHr4e n M3$C

@onl oIIeHouHBrx cpeAcrB An.s npoB r{r.{.fl arrecrar\ulr ypoBHfl c$opuvponaHEocrn
KoMrIereHUuft o6ytatopllD(cs rlo A[4cU].Ir.InuHe opMnrrercrr orAeJrbHbrM AoKyMeHToM.

7. YIIEEHO -MET OAI4HE C:KOE I4 I4H@OPMAIII4OI{HOE OEE CIIEqEHI,IE

7" 1 KHurooEECrrEqEHHoctrb
AI{CUUIIJII4HbI
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/) MS Worcl;

3) MS PowerPoint;
4) MS Visual Studio,

a

a

a

rIroHHoI'o IIporpaMMHoro o6ecner{eHn.s :

cno6o4uo pacnpocrpaH-teuoe) ;

8. MATEPI4AJILIIO-TEXHI4TIECKOE OEECIIETIEII I4E
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TEXHI{KA
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Pa6ouyro rporpaMMy Iouerlr xaO. @ullM 3onoroe A.H.OCTABI{JI
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(npe4cranurelr

flporpanair,ra. paccM

flpororol J{gl or 02.
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Pa6oqa,s rpofpaMMa

HanpaBJreHus28.03.0 Han

flpororcol Nb1 or 02.

3ane4yro11rafi

(otr4o, no4n

MOTpe4a ra o4o6peHa Ha saael.auuu yue6Ho-MeroArzqecrofi

I1 II MI{KPOCVCTEMHAfl TEXHIIKA

JII4CT IIEPEYTBEPXNEHI4q
PAE O rrEI4 frp O f p A MMbr Ar4 c ur4rrJrr4Hbl

C.M Apfxe.nrn

Pa6o.{as rporpaMMa o4o6peua Ha __-- yue6nrrft ro4

flpororol 3aceilanus. r<a$e4prr Nt foAa

3ane4yrorqufi ra$e4pofi

Pa6oqaq ilporpaMMa o4o6peHa Ha ___ yue6uufi ro4
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