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1. IIEJIIT OCBOEHI4TI AI4CIIr4IrJII4HbI
Ife.nrro ocnoeurrs Aucrf\4r7ltr4*bt <MrzrpoenercrpoMexaHlr qecxrze cr4creM6r) xrtJt rcrcrr

nprao6pereHve cryreHTal\.r[ zuauuit o6 gJreMeHTax MrrKpocr4creM'oft rexuzrcu,
xapar(Tepl.rcrlrKax, oco6ennoct:.x [prrMeHegrz{ r4 TexHoJlomqecKr4x rmoueccax DX
II3fOTOBJIEH],I'.

3aqaur.r gucqun,rrunrr:
I rr3yqeHrle ocHoBHr,rx TItfroB KoHcrp)'KULIii r(oMrroHeHToB MIrr(pogJreKTDo_

MgXAfi UqECKI,IX CHCTEM;

. o3HaKOMJreHrre c ocHoBHbIMrZ TexHoJrorurqecKl4Mr,r ollepaqE npor43BoICTBa
MIZKPOC}ICTEM:

. O3HAI(OMJIEHIZE C METO,qAMI4 NPOEKTI,IPOBAIIIZ' MT4 KPOsJIEKTPOMEXAfiUqECKIiX CI4CTEM.

2. MECTO AI4CIII4[jTr4HbI B CTpyKTypE orron Bo
AucIlI4[rIzHa <Murpoe:rerrpoMexaur4qecrrre cr4creMbr) orHocrrrcr n o6ssarelrsrrv

Ar'cqunJrn'aM BapuaruB*oir \acrrt oIIoIl rroAroroBrq4 6ar<ananpon ,,o HarrpaBre'Hro
<Hauorexnolorufi Ii MIzKpocl4oreMHa;I ToxHLIK ).

fiuct;:tnrtuua uzln{aercs n 6 ceirrempe rz rpe6yer oceoeuar cJrel}Torqrix K}pcoB:. Sr43r4Ka;

o nnSopuarrzxa;
o Suslruecxue ocHoBbI MrzKpo- rr Hauocr,IcreMr{ofi t.cxHvxra;
r npIlKJraAHar Mexauuxa/
3nanux, rrorfreuHbre B paMrax rz3yrreH]zr ,4anuofi Arzcqunluult, voryr 6rnl

npl4MeHeHbr rrpu rl3weH'lzrl apyfux clequanLHbrx Ar4cr{}rlJrrzn no upo$a:uo noAforoBKri, a
Taor{e nplr BLTrronHeHr.ru Bllrrycrnoft rna,ruQzralnounofi pa6oru

3. KOMIIETEHTII4T4 OEyqAIOrIIEfOC.g, oopMI4pyEMbrE B
PE3 YJIbTATE O CB OEHI4'I AI4CIII4TIJII4HbI

B pesylrraT e ocBoenlrs At4 oIIHTIJIIIHrT qacrr4qno 1|oprrarapyorcn cnerlrorq1re r(oMnereHrlrzfi:
e IIK-10, cnoco6uocrsro oco3HaBar6 coqriaJrbrryrc 3'arrzMocrr, croeft 6ygyrqea

npo{eccrzu, o6laAarr nsrcoroil uorunaquefi K Bblflo:rHeHr'rro rpo$eccuonamuoft 4earellnocrra .B
P"3YJI'TA'TE OCBO.HI4II AI,ICq}IIIJII4H6I O6YrArOrqrZiCI AOJDI{EH IEMOI{CTPT4POBAT' CJIEIYrcI]I4E
pesyrnramr o6pasonauzr.

1) 3narr:
r r<raccrz+rmaqr4ro 3-rreMeHToB ra ycrpoficrn rrur<pocucrennoft rexuurra (rIK-10);
. rrprzuurzrrbr 14 oco6eunocru SyrrKi{r.r oHt4 poBaHu, MrrKpocr4creM @K-10);o Ma.repr4aJroBelvecrcyro 6asy nazr<pocr,rcrelruoit rexuarra (lIK_ 1 0);
r rexHoJrorrlqecKrze npoueccLl nporr3BoAcrBa KOMIOH'HTOB Mr4KpOCriCTeMHOfi rexgr.rrlr

(ru(-10).

2) Vi,rerr:
. r4cnotr63oBarb nporpair,ruuoe o6eclerreHr4e Am paspa6orr<u

Ha ocr{oBe MfiKpocucren (IIK-10).
3) Bna4err:

u MoAeJrr4poBaHr4 e ycrpoitcrB

' HaBbrKaMrr pa60tr c o'r4err,l*n*r KoMrro'emaMr4 Mrr(pocucreMHofi texrznra (nK- 1 0);
I HAB'MAMU NPI,IMEHEHI'II KOMIIOHEHTOB MI4 KPOCI4 CTEMHOfi TEXUUXTZ NPU CO3AAHI-II4

rexnr4qecKr4x crrcreM pajrrzqnoro $1+u<qrzouanruofo Ha3Har{eHr4, (l1T(_ 1 0).



4. CTPYKTYPA I,I COAEPXAHI{E NI{CUUIIJII{HbI
o6rqar rpynoenaKocrb nrzcrrr4rrJrr4Hrr cocraer{sr 5 3aqer'},rx eA}rHrrr{, 1g0 qacos.

,ve

n/n
Pa3len (reMa)

nhcqrrlljlt H 6r

s
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B,

5

E

BxA6r y.re6Hoti pa6m6r, B&nro'{at
caMocrorrer6lryo pa6ory cryIeHToB

a rpya0eM(ofi6 (B qacax)

ObaeM
y.re6Hofi
pa6016r,

c npuMeH9HueNl

rrHTepar(rr,rBH6tx

METOAOB

(! lacax / 7o)

OopNr6r retcyu.lgm KoHTport
yoneBaeMooTH

(no uedemn cenecmpa),

QopMa npoMenryTo.ruoii
aTIecTaur,tlt

(na cenecnpart)
E

!\6*!
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O

I O6rune
NOJIO)I(CHH'

6 -2 4 2 4 2 /33,3%

Peiirnar-xourpolr M

2 Sleuenru
MrlKpOSneKTpOM

CXAHI.IqCCftIIX

CI,ICTEM

6 ]-5 6 4 l8 l0 18 I 64,3%

3 Cencopulre
I(OMNOHEHTbI

MIZI(p O3JIeKTpOM

exaHI{qecKux
CIICTCM

6 5-9 8 4 19

K
P

6 /s0%

4 Arrroaropnue
3JIEMEHTbI

MrrKp osJreK'rpoM

exaHLIqecI{ux
CI,ICTCM

6 l0-
l3

8 4 t8 8 / 66,6% Pefiruur-rourpolr J,&2

5 Texllolornqecn
ue np0qeccLr
npor.r3BoacTB a
Mr.rKpo3reKTp oM
exaHlzqeckux
CI4CTEM

6 I4-
l8

10 4 12 10 /71,4% Pefirznr-xoHrpolr No3

Bcero 6 18 36 18 l8 63 KP 42/ 58,3% 3r(3aMeE (45 qac.)

Tenrrr ,rercqlrii,

PasAe'rr 1. Irapatr.rerpu rr xapal$eprrcrr.r*r.I MrrnpogJre*TpoMexaHurrec*rrx crrcreM.
1.1, Bnegeuue, o6rque rroJroxeur,rr. Tepuzulr, ofipeAeJreurzr, 6yreennrre o6o:naqeHurr

rrapaMeTpoB rr xapaKTepIrcTrrK Mr{Kpo3JreKTpoMexafiErrecKl.rx cr4cTeM;
1.2, I{r,aLccu$uKar{rzs MrrKpooJreKTpoMexauriqecKvx o}rareM:
1'3' MeroArr nocrpoeHl'rs gJreKTpoHH'rx cpgAcrB c rrcloJrb3oBarlie

MrzKpoSJreKTpoMexaHr.rqecKzx crrgTeM.

P azgen 2, Sleuenrrr MrrxpogJrerTpoMexaHrrqecrlrx crrcreM.
2.1 llresope:ucrunnble qyBcrBI4TeJIbHbIe DJreMeHTrr. EMr<ocrulre rryBcrBrzreJrbH6le

gJreMeHTbr. Ilresosler<rprz.recKr,re qyBcrBr.ITgJrLHbre gJreMeHTbr;

2.2 Pesonancuue rryBcrBrireJrbH're grgMeHTbr. rryecrnuremnrre sJreMg'Tbr Ha
noBepxHocrubx ar{ycrrrqecKr4x Bolnax (IIAB).

Pasae,r 3. ceucopnr,re r{oMrrorreHT'I Mrr*po3,'reKTpoMexa'r.rqec*r{x cr{creM.
3.1. llresoenexrpr4qecKrze Aarqr4K'.,{arvuru Mar'r.rr'oro noJrr, TeMfieparypr,r,

AABJIEHI{'I;

3.2' ceucopu yfJroBbrx crcopocreft. Mrzrcpoonertporrrexauuqec*r.rft n4pocKon LL-tuna,
RR-runa;

3'3. ceucopu nuneftnrx ycr<openuft. Mzrpolrexaua.recKrze aKceJrepouerprr L-runa, R-
rana. MasruuKoelrit u ocenoii aKcenepoMerp.

PasAe,'r 4' Ar<rroatopnr,re sJreMerrr'r MHKposJrer$poMexaHr{qecKr{x crrcreM.
4.l. MurcpovexaHuqecKrze KJrrovz. zHrerpa*uBre MrzKpo3epr(aira. vcrpoftcrno DLp;



4.2. 3lerr:pocrarl4qecKI{e MIzKpoABI.IfareJlIr, IlresocrexrpzvecKr4e MIzr(porBr.irareJr14;
4,3, tr4u/yrcnnHlre gJreMenTbr Mr'rKpocr{creM. cnupa,rr,nlre r4uAyr(Topbr. coleuorz4uue

nHAyKTopEr.

PasAer 5. Texuo.noruqecr[e rrpoqeccbl rlporr3BoAcrBa MrrrpoSJreKTpoMexaHrrqec1rrx
CI,ICTEM,

4. 1 . Ocuonulre olepaquu npori3BolcrBa Mrzr(po3JreKrpoHr.rKr4 ;
4.2. Mur<ponurorpaSrzr;

4.3. O6r0lanas u fioBepxuocrnar MrlKporexnonoraf,;
4.4. LIGA rTporlecc, 6on4uur npo4ecc;
4.5. llolyvenue noprrcroro KpeMrrrjrl, 3oJrb-feJrL TexuoJromr,

Ilparrr.rvecxue 3arr rrufl ,

TeMa 1, Cuc,rei\all aBToMarrr3a{ul4 npoeKTl4poBaHl.ia rr.rur<pocucrelr.r(2 u,)
Teirrra 2. llpuuqzn 4eiicrnu_r uexaur.lqecKoro Aarqr.iKa AaBneH us (4 ,a\.

Teua 3. oc'oerr r.ruepquounoii HaBlrrarl'r,, onpeAeneHne [ono)r(e'u1 o6uenra c
[oMolqbro Ml4KpogJreKTpoMexaHaqecKoro aKceJrepoMerpa, rupocKona rz Marnrzrorr.rerpa (6 u).

Teua 4. TeoperrzqecKrze 14 Tex'oJrorlrqecKv e ocHoB'r nporrecca soronurorpas uu (6 ,t),

Jla6oparopuuii upar$rrnyM.
JLP.Ns 1 , I'IccreAosaune xapaKTepIzcrI4K TeH3ope3rrcrr4B'oro rarqrzKa AaBr eH'[11Lr a,,rrivr(a

reuneparypu (2 u).

JI.P.Ne2. I4cc:regonauue xapaKTeprlcrrlK Aarqr4roB Mafnrzruoro nom (4 'r),
JI.P.N3. I,Iccne4onallue xapar{Tepr4crr.rr Aarqr4KoB ycnopenzfi (6 u).
JI.P.Ns4. l:lccne4onauue xapar(reprrcrrzK Aarqr{KoB y roBrlx cr<opoc:refi (6 u).

Kypcoran pa6ora.
B par'rr<ax rypconofi pa6orrr neo6xorrzMo rrpoBecrrr anarus pa6o6r, r4ccJreAoBagrre

xapaxrepllcraK I4 Moaem4poBauue o'4Horo H3 KoMrroHeHToB M3MC, TaKux Kar( pa3[r4rrHb]e rvrLr
axcsrepoMerpoB, rl4pocKolloB, I4HTerpaJIbHLIe Kar)'IxKt4 I4HA)'I{TI4BHoorI4, Mr'r1po3ep6arra,
TT,TTZTPOSA:OIPAT{ATEII,1, MI.IKPOAHTEHbI, PA3JII4qH6IE TI4NbI SJIEKTPOMEXAHI,IIIECKIIX NEPEAAq.

5, OEPA3OBATEJIbHbIE TEXHOJIOII4I4
B par,rrax ner<quonnoro Klpca:
5.1, ArcrqBur,re u uuTepaKTrrBHrre r[opurr o6yueulrn
c qelrro $oprr.ruporauux u pa3BLrrztfr nporfeecuoua,rrHbrx HaBbrKoB cry,qeHroB n yue6uoirr

Ilpouecce ]rcnoJrb3]Torcr ar(THBHBTe rZ rrHTepaKTLrBHrre {opuu npoBeAeHas gaHsrzft e
coqeraHr4r.r c BHeayAHTopHOfi pa60roft: . (rourpoJrbuLre ay.4uropurrg pa60Tbr, qHAr4Br.rAyajrbqbre

4orraaunue pa6orr,r).

5,2. Caivrocroflre.nrnal pa6ora cryAeuroB
caMocro-flre*uar (nueay4raropuan) pa6ora cry/reuroB Bru]rorraer 3aKpe[JreHre

reoperrzrrecKoro Ma.repuana npH [oAroroBKe K B6rloJrHeHrdro uHA]rBr4AyajrLHofi AoMaurHef
pa6orlr no npaKTHLrecKrzM 3aHsrrsM. ocHosa caMocro.srerlHoft pa6o*r - u3yqe'ue
nl4Teparyp6l I]o peKoMeHAoBaHHbIM I'IcroqHIzI(aM Iz KoHcneRTy nerqzil, perrreHrre BLIrraHHbrx
IIpefio.qaBaTeJreM npaKTuKr4 3aAar{, IroAfoToBKa r( 3rcaMgHy.

5,3, Mynrruiuegufinrre rexnolorulr o6vqeHr.rrr



Hexoroprre rr3 JreKrrrroHHr,rx u npaKTr.rqecKux gau.{ruifi npoBoarrcr B Br4Ae flpe3egTarlrzfr B
uylrrurr,re4lriluoit ay4u'topuu (uanpr.rir,rep, aya. 430-3) c ucnoJr630BaHr4eM KgMrrbrg.r.cpgofo
IIpoerffopa.

5.4. Peiiruurosas crrcreMa o6y.reHru
Peftruur-r<onrpoJrb npoBoArzrcr rprr pa3a 3a ceMecrp. Ou upe4nolaragr oueHny

cyMMapHBIX 6an:ron no cJIeAyIotqIiM cocraBJlrroult4M: 6arnrr Ha KoHTpoJrbHbIX 3aHrrrrrtx;
KaLIecrBo Br'InorIHgHItI AOMaIITHI'IX rI4[oBbD( 3aqalvfr, paccMarplrBaeMbrx Ha [paKTllqecKr4x
3aH.f,Trr[x. Pacnpegenelrue 6a,tnos no KoHTponbHrIM Mepolp].rrrrrirM oflpe,4eJrrerc, rreKTOpOM,
B EAYTII4 M AI4CIIIINJI14HY.

6. OIIEHOTIHbIE CPEACTBA nJIs. TEKyUIETO KoH'r.pojur
YCIIEBAEMOCTtrI, IIPOMEXTYTOTIHOft ATTECTAIIIruI IIO I,ITOTAM
OCBOEHI{'I AIICqIIIIJII{I{bI II YTIEFHO-METOAUIIECITOE OFECIIETIEHI4E
CAMOCTOSTEJIbHOfr PABOTbI CTYNEHTOB

Ter<yrqrlfi KoHTpoJrb ycrlsBaeMocrlr npoBoAr{Tcr rro BceM Bu,4aM 3aHrruu c ucrroJrr3oBaI{rzeM
6a,ur,no-peiruuronoii cucrerr,mr,

6.1 , ?rclaueuaquonuue nonpocr,r
1. Ocnonnue rIoH.[Tr4r 14 olrpe,4eJ]eHr4s Ml{(poMexauurrecroro yc:rpoftcrna,
2. flplzueneune MOMC e asroivo6rlmuoft TexHVKr4, n o6nac.nz MeArirlr4Hbr" n 6grosoii

TEXHI4KE.

3. I$raccrz$urcaqzxM9MC.
4' Kraccn$lrraqrar ce'copoB rro Ha3HaqeH Io, $rzsraxo-xulrzqecKrzM npr4'rlfinaM

AeiictB'fiL, ocHOBHLIM xapaKTeprzcrr4r(aM Ir rexHrzqecKoMy Ha3HarreHrzlo.
5, Teusope:zc'*asHHfi Mocr t4 npri'I{r4n pa6oT rr ocHcopa raBJre'r.r.{ Ha ero oc'oBe.

C4nlrronrrft rensope:ucu.rnnr,tft esrf ercr.

6. 3$serr Xonna r'i ero [priMeHeHr4e B ce'copax MarHrirHofo uonr. 3rfQexr
MaTHIITHOfO Conporr4BJreHr4s. llpunqun 4eficrBr4s MaxHrrro.{r4 onoB r4 MafHr4ToTpamr4cropoB.

7. Cencop 4aaJreHr.ir Ha clBrzroBoM TeH3ope3rdcr\4 BHoM sS$exre,
8. Ceucopu reMneparypbr: ocHoBurre Br.rlbr, trpr.rnrlunbr ,qeEcrBnr, Merpororr4lrccKr4e

xapaKTepr{cTaKv, rrprzMeHeHlre.

9. Ar<celepoverprr: Br.rAbr, I(oHcrpyKrlrrn, npauqrau 4efic:rnu[ ]i npuMeHgHr.re.
1 0. Ocuornrre xapaKTepl4crr.IKrz MzKpoMexaHrzrrecKrzx aKceJrepoMerpoB.
1 1. fupocronu: BaAbr, r(oHcrpyrrlm, fipriuqrz[ I eitcrnus. u [pr4MeHeur.ie.
1 2. Ocsonur,re xapaKTeplrcrrrrri MuKpoMexaHlzrrecKltx rapocKonoB.
13. Ar<rroaropuLre greMenTr,r u ocHonrr rzx pa6orrr.
14. Ycrpoftcrna Marprzr{br Mt4Kpo3epKM u lpulrrlr4n ed pa6orur.
15. llpunqzn 4efic:rsr4rr rz KoHcrpyrslu., Aarqr.rKoB AaBreHr4.tr,
16. llpuuqun 4 eircrsus, r4 KoHcrpyKrIrz, [DpoMerpoB.
17. llpuuqrzn 4eficrnras u Koucrpyrelru MuKpoMexauuqecrzx ir,rznporf onon.
1 8. Mr.ir<poir,raruururJre 3J.rcKTpoMexaurrqecKlre cr.rcreMbr.
1 9. Cr.rcrevrr aBToMarr,r3r4poBaHuoro [po9r(Tuposauri, M3MC
20. I(peu'zfi, Mouorcpzcranmzqecxuir u no,rrzKplicr'rrrzuecrufi xpeuuu ir, Kpe*rutzh p- y,

n-TuI7A.

21. ocuosurre sran'I noryrre're KpeMHr.r[. Blrparqueanue gJreKTpoH'oro KDeMHr4r no
rr,{e'ro4y tloxpa,r tcxoro.

22. OcHosurre orrepaqur4 npor43BoAcrBa Mrzr(po3rreKTpoHrzKu;



23. Mrarpolurorpa$ua,
24, O6s€*mas rrMr.rKporexHoJTorr4r;

25. Ilonepxuocrnalr Mnr(porexHoJrorlrt
26. Pesrrenoncr<a.r mzrorparlzr r.r LlGA-npoqecc.
27. Bouguur npoqecc;

28. Cuequalrnble rexnoron4ll rIoJIrreHIzr ceHcopoB: xa4Kocrrroe rpaBJreHrre I(pgMHq[,
KJIeeBoe coe,4IzHeHI'Ie, nafiKa c pIiMeHeHIieM JIerKonJraBKr4x creKo;r Iz cnJIaBa (3oJioro-
KpeMHr.rfr).

29. llolyveuue nopr4croro KpeMHrzr,

30. 3om,-rent rexHoJrot-nr.

6.2, BonDocr,r Defi ruur-rcourpo.nrr
Perirr.rur-rcoHrp o.nr Ns 1

1. Knaccusuraqufi ceHcopoB no Ha3uaqeHuro, clu:uxo-xuurzuecrtlrM nprzrlqlrnaM
AeEcrBIr[, ocHoBHbrM xapar{TeprzcT]zr(aM v rexHurrec(oMy Ha3HarreHr4ro;

2, llresopeszc.ruenbre qyBcrBr.rreJrbn;re gJreMeHTlI;
3. EuxocrHue rryBcrBhreJrbH 6re lreMeHTbt;
4. Ilresoenercrprzvecrr.re rryBcrBr,rrerr,HLre 3JreMgHTEl;
5. PesouaHcurre rryBcrBr.ireJrr,Hbre gJreMeuTbri

6, llync'rnrzrelr,H're gJreMeHT'r Ha noBepxHocrHbrx aKycruqecKr4x ronna,x (IIAB);
7. Teusopesacr'sribrft Mocr 14 

''prHrlr]n 
pa6orn ceuoopa AaBJreHr'r Ha efo ocHoBe

Cgnuronrrfi TeH3ope3r.rcrr.iBnrrft e$$err;
8. Ilte:oener<rpr4qecKr4c Aarqr4rsz;
9. {aruzrzreMreparypu;
10. ,4arqura AanreH[s.
Peftrunr-rcoHrpo.nr jYq 2

, 1. larvraru uaruzrHoro noJrt
2. MurpouexanrauegKrre ar(ceJrepoMerprr L-rrzna, R-rlrna
3. Masrnranoerrft r.i ocesoft aKceJrepoMerp

4, lupocrconlr: BIrAbt, Koucrpyrllu{, fipr.inrlr4n A eitcr:sus. u [pr4Meneur4e.
5. MuxposnercrpoMexaHrzqecKraft rupocrcou LL-runa, RR-rzna;
6, Vcrpoftcrna Marpur{br Mr4r(posepKaJr 14 [pr4nr{rzn ee pa6o:rrr.
7 Koucrpyrqux z npunqun 4eficrBltr AereKTopoB TerrJroBoro r43nyr{eHrz_{.
8. 3dl$er<r XoJrJra r{ ero flprrMegenrre B cencopax Margr.irHoro rroJrr, f]pznq[[ aeficreurr

MafHr'rToArio.4oB rz MarHrzToTpaH3lrcTopoB.
9' KraccrEqecrrre H Mr4KpoMr.iHrrarrop'bre repMoa'eMoMerp'r, rzx KoHcrpyKurrr.r r4

npunquutr geftcrnux.
10. MuxposaroBpa lareJrrz: pa3HoBr4AHocrr{ rz orpaHurrg'fis. 3neuenrur :rzszit nepe4au n

Mr4KpOClrcTeMa,\, t4x pa3HoBrzIHocTr4 14 npeAHa3HaqeHr.ie.
Peftrusr-rconrpo,rr M 3
1 . Itpeuurzii. Monor<pucra,uu.rec*rzil u norzKpucra-n;uuecnr,rit r<peuuzft. I(peuuu ft p- ra

n-TL|fiAi

2. oc'or'ore grafl'r fioryr{eHr4e r(peM'r4r. Brrparqrznauze eJreKTpoH'oro r(peM'r4r no
rraero4y r{oxpaltcxoro 

;

3. Ocnonuue texHoJroruqecrrrg npoueccbr MzKpo3JrgKTpoHr.IKrz;
4, o*ror'lre o''epa'Irru t43roroBJre'rzr Mr.rKpogJreKTpoMexa'rzqec*Vx cr4creMaM;

@oronrzrorpa$r'u, ee susr't vecrne ofpa'r4rreHrat. peurrenoscKarr r u,.orpa$ut u
LIGA-npoqecc;

6. Cneqrzanlurre rexHoJrofl4r.rnoryr{eHr.rs certcopoB;
7, O6rer'aual ur4rporexuoJrorr4.tr;



8. floeepxuocrnarr Mr4KporexHoJrorrrr.

Canrocto-rrertuas pa6ora cry4eHroB Broloqaer ocBoeHlre MarepuaJloB, cJra6o ocselqbggrx s
paMl(ax JIeKIII'oIrHoro Kypca, no'4roroBKy K Epa*Tuqecxr4M 3a'rrtrM, noAforoBKy r peftraur-
KOHTPOJTT0 Ir 3rcaMeHy' Kourpom BbmoJIHeHLIrr CaMocrorreJr;Hoft pa60rrr oay'ttlearunuarau nu
npaKTliqecro{x 3aHsrr4lrx. Ottprnrrft cnncoK BorlpocoB:

1. llpuuqunlr vuHrzarropu3arlv r4 ,a*tr"aan"" 
""araor.2. 3:rer:rponexaHr.rqecKr.ie rrcro.rlruxu lrs M3MC. Tepir.roreneparopu

3. ,{erenroprr rgrrJroBoro u3ryrreHrir, ux rcracczrpunaqr.rr nn npr4Me'enrze, I{oucrpyrqus u
flpaHqr4n AetrcrBr4rr Aergr{TopoB TerrJroBoro ri3rylreHr4rr.

4. Knaccr'r'rec*rre r'r Mr'rKpoMr4'rrarropHLle repMoaHeMoMerpbr, rzx r{o'crp y.rr4rr pr

rlprzHur4n6r .4ef cTBrz{.

5. lerer<ropu r43MeHeHar cKopocrr.i rroroKa ra3a: tpu:uuecnzfi [pr.i'rlr.r[ pa6orrr.
Vllrpaseyr<oelre rr gJrer(TpoMarnururre pacxoAoMepbr,

6' Mzrpotla^:orpaurarerrv: pa3HoBr.r^Hocrrr rz orpaxvr{eH' r. DrenaeH.rrr rzuufi nepe4av n
ntlZrpoCttC'rerrtax, uX pa3HoBr4,qHoCTH u npeAHa3HarreHrre.

7. r4ctowruKu ererrpuvecr<oft s'gpn4z als MOMC Ha ocHoBe npeo6pa:onanux 3Hepfrzr4
n3rr{eHu.s.

8. XlrMrz'{ec*n'e r'rcroqH'ro{ orerc:rpuvecroft oHepn4ri ,qns MOMC. tr4oH'o-lrr,rraesHe
6 atapeu. Tonrunutte greI4enrlr.

9. Teu.qesqlirz pa3Brtrrrs. trcroqHrrroB rtrrraHr4fl aBToHoMHLrx MOMC.
10. Kpeuauenal rexHororur MOMC. flpoqeccrr Ha'ece'rzr Lt y&aneHlrfl. cJroeB B

I{peMHrzeBof TexHoJrofr4rz

ll.Conir,remauocrl rexHoJron4r4 MrrKpoclrcreMnoit rexsuru
Mr.r(po SJreKTpoHrrr(Iz.

12. tr4groroaneHrae KpeMl{rzeBtrrx IrJracrr4u AJr, ]rHTerpaJrbHbx cxeM.
I3. Onucleuue KpeMHr.{r. Caoflcrea 4eyorcucm KpeMHvs,,

1 4. Meraruugaqvr B TexnoJrorr4lr r43toroBJreHrr., aHTefparrHbrx cxeM.
1 5. Texnonorz.s coeAr4Helrlzr 3neMeHToB I<oHcrpyr,rlr" rrnpu"rar.
16. Ocuoesr flpouecca ra:oeoii gnurarcurz.

1 7. Ocnonr,r npoqecca MoJrer(yJrrpno-lyuenoft grrriral(cr4t4,

1 8. Ocuonrt npoqecca repMvr{ecKoro oKllcreHas.
19. Ocuonu npoqecca repMr.rqecroft 4u$$ysuu.
20. Ocnonrr npoqecca uonuoit vMnnaHTarJLru,
21. Ocuoerr npouecca rrJra3MoxuMrzqecKoro rpaBner{a,
22. Ooronsr npoqecca BaKyyMHoro Halbrrenr4.f, .

23. Ocuoru fipoqecca oca)r(.4eHz{ ris rasonoft da3rr
24. <DoroazrorpaQr.r.r, ee tputuvecrue orp*"n"o, o.
25. Snerrpouno-n)^reBtur nrrrorpa$r.ra, lrsroronnenrze Sororua6troHon.
26. MEMS Pro 4lx irto4eluponanza nos4eficrsr.Trr suenHefi cpe4u ua l,lC rz MOMC.
27 ,I4sttepeuur. 14 rrcnLrrar{u{ MOMC.
28. Carrao:recruponaHue e MOMC

Teur,r nypconr,rx pa6o.r

1. Anam.i: pa6ott n uccJreAoBal[e xapaxreprcrurc MOMC uarurzrolrerpa
2. Auamz: pa6our rr uccrreaoBaHrze xaparoepr4crr4x MOMC axcenepoMerpa L_Tt4[a

c rexHororuen



3. Anams pa6oru u ficcJre,qoBanfie xapaxrepnmrar MOMC arcenepouerpa R_ rr.rna
4. Anarms pa6orbr r{ r4ccJreAoBa'r4e xapa*repncrr.rK MOMC rupocro naLL-runa
5, Aaanr.rs pa6oru u uccJreloBarrt,te xaparrepucrur MDMC rzpocxona RR_rzua
6. Auarm: pa6orrr rn uccJreAoBaxr.re xaparrepucrn DLp rnrarpurlrr
7. Ana,ru: pa6orrr lr uccreAoBaHlre xaparTepr4crl,rK greKrpocrauzqecroro Mr4*po,ryllrareJ'
8' Auarurs pa6oru u rIccJIeAoBaHve xapaxTeprrcrr4K rrbe3oorerTpuqecnrre Mr41pogBuraretrs
9. Anaru,r: pa6orur H rzccJreAoBanr4e xapaxrepucrur MDMC uualrropa
i 0, Auamrs pa6orbr r4 r.rccre,qoBaHr.re xapaxrepr.rcrr4r MOMC rrarlrpo$ona
I 1. Ana:ras pa6orur u accreAoBarrrae xaparreprrcrrrr Mrarporyp6oieneparopa
12. Anatus pa6orbr rr ficcJre.{oBarrue xapaxrepr.rcrr4n M3MOneperrno.'arenx
13. Arranzs pa6oru ra uccJre.qoBalnrze xaparrepucrur< MSMC reneparopa
14. Auam'rs pa6or6r 14 rrccJreroBaHrre xapaKTepr4crvr MSMC aar.rznu a*rrarr"

7' vqEEHo'METo/4rrqEcKoE rr I4H@OPMAIII4OHHOE oEEcIIEqEHrrE
AI,ICIII4IIJII,IHBI

a) ocnonHaq ruteparyDa:
1. Myxypon H.I,L SnerrpouexaHrrqec*r4e r'rur<poycrpoftcrna / Myxypon H.I,I., E(pperr.ron

f,ll.- Muucx: Fe:ropyccrcaa nayra, 2012._ 25g c.
2. Hanorexsolorur'r B ereKrpo'z*e. B'nycr 2. floa peaaxquefi vr.-xopp. pAH Io.A.

9ann'rurua. - Mocxsa: Texuocgepa, 2013. - 6ggc. - ISBN 97g-5-94g3 6-353-0.
3. Tuno$een B, H. TexHr.rqec*arr MexaHr{Ka Mr.rKpocrrcreM: yre6uoe noco6ne / B.H,

Tzuo$een [u ap.], - 4-e ugr. (s.n.). - M. : EI{HOM, 20i5. - ISBN 978-5_9963_3001-0.
6) rono.nHurerr,Has 

"rureDa r.vpa:
1. Hapaitrr.ru O. C. Bne4euze B Mr4xpocr4creMnyro rexuflKy

Hapafirrzlr, K. f. llornoncxufi, B. B. Xonesun. _ M.:
: yre6. lloco6ne / O. C.

Z:4-no MITV uv. H.3.
Eapaana, 201 1

2. Io,moec*afi K, f. HallorexnoJro 4r4 I,r Mr4KpoMexalrr4Ka : yve6. noco6ue:y.6:
EasosHe rexHo,rorv qec*r're fipoqeccbr Mlr*pocrrcreM'oft rexuurr,r / K.f. flornoncrr.rff,
E.A. Cr<opoxo,4on, C.A. Kosy6uxr, - M.: Zs4_no M|TV nrr.r. H. D. Eapraua, 2013. _

64, [4] c. : ur. ISBN 979-5-7039-3729_0
3. lorosu' Io.I4. Bne,enue B HaHorexHr.r*y. - M.' Manrn'ocrpoe'r.re, 2007. - 496 c.:

u:r. - ISBN 978-5-217-03378-2
g) neDfioauqecKue [:aaur. r:
1. Hano- 14 Mrrrpocr4creMnar rexHr4Ka, ISSN 16g4-6419
r) usrepner-pecypcsl:
1" Ounai' xypc <Design and Fabrication of Microelectromechanical Devices>

(Massachusetts Institute of Technology - MIT): http://ocw.mit.edu/courses/electrical-
engineering-and-computer-scien cel6-777j-design-and-fabrication-of-microelectromechanical-
devices-spring-2007/lecture-notes/

2 . Oslarin JrerUutr (M3MC)) (University of Minnesota) :
http ://me.umn.edu/courses/me8254/lectnotes.html

3. rypc nu4eo-nerqrzfi no fipoeKTr.rpoBaHaro
http://www.vlsiacademy.org/mems 1 .html

MSMC (VLSI Academy):

4. Bu.qeo nerqrau (MEMS & Microsystems (National programme on Technology
Enhanced Learning (NPTEL)): http://www.nptervideos.in/20r2/12lmems-microsystems.html

5. Koucnex'r nerqraft <Korrrnouenru MOMC> (cz6zpcnuft $e4epalrnuft y'rrBepcr.Ter):
http://fi les.lib.sfu-kras.ru/ebibl/umkd/1 1 5/u lectures.odf



8. MATEPI4AJIbHO.TEXHIIqECKOE OEECIIEIIEHUE AI,ICqIIIIJII{HbI
Marepr.ra;rrno-rexHuqecroe o6ecnevenr,re 4racqlrrlrl{Hrr BKrloqaer:
r Ka(be4parbHbre MyrrrrrMeArfinne cpegcma (ayA. 430-3);
. gJrerTpoHHbre 3arucu reKII[ft,

' . KoMlbrorepbr co c[eq[aJr[3r{poBaHHbrM npofpaMMHbIM O6eCneqeuueu
(npoemrnponanue r,r Mo,qerrrrpeBar{r.re MEMS ycrpoiicm - COVENTOR, MEMS prol.



Pa6oqas [pofpaMMa AIioqITTIJII4HBI cocraBneHa B coorBercrBr4lz c r:pe6oeanuluu O|OC BO

IIo HaIIpaBJreHI o 28.03.01 Hauorexnonorrza u NttzxDocr,icreMnaq rexHrara

tu
Pa6o.ryro nporpaMMy cocraBr.rrr aoueHr na$. OuIIM 3ororoB A.H. (/"/r*

Peqeu:enT
(npe4cranurenr

flporpaniraa paccMorpeHa 14 o4o6peua ua saceraur4rz Ka+eapLT _ Q, t F-zl
flpororon Na 4/ ot 0d Ptl ,ra'rom
3ane4yrol1uft r<a$e4poft

(@LlO, noSadnct)

Pa6o'laff [porpaMMa paccMorpeHa Iz o4o6peua Ha 3aceraHur4 yue6uo-rrtero4uqecrofi rolruccrau

HalpaBneHr4r 

-'-flporor<ol Nt -// or (2{.Ot-;: /S roga

flpe4ce4arerrl KoMrrccrzr4

lnecro pa6oir,t. 4olrnrrocrs, @hO,

(ouo, noanlrcr)



JII,ICT IIEPEYTBEPXT/II,HIIfl
PAEO qEIz llpof pAMMr,I At4CUt4 rlJil4 HbI

Pa6ouaa nporpanaua o4o6pena na

rlporoxon :ace4auua rca$e4pu J,i!

yve6urrfi ro4

OT roAa

3aae4yorqafi xaSeapoft

Pa6ouaa uporpalrua o4o6peua ua

llpo'roro:r sace4axr,u r<a$e4prr J\b

yve6Hlrit ro4

fo,4a

3aeeayrotqnii r<aQegpoft

Pa6o.rax nporpavua o4o6pena na

Ilpororon sace4anux rca$e4prr Nl

yve6urrfi ro4

foAa

3ane4yroqrail rca$e4pofi


