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l. IIEJII,I O CBOEIIIIIfl I.I,/:uInIIJI,IHbIr. r lD../r[r \rr_D(rr!rt.|1L}I Ayrulll4ll.,llltllrl
I{e.rrrro ocBoeHLIq .4I'oIII4rIJIHH' <MuxpogJreKTpoMexaH.rrrecKlr" 

"rf"ra*ur)) 
f,Bflrerc,

upno6perenze cryAeHTaMI'I zuauuit o6 sJreMenTax MrzKpocr4orpruuoI TexHr4Kr4.
xapaKTepl{cruKax, oco6enuocrsx [pI,IMeHe I{.lt kr rexHoJrorr4qecKrrrx rpordeccax ux
-[I3fOTOBJIEHI,I',

' o3HaKoMJIeHI4e c MeroAaMI4 rlpoeKTl{poBalns.Mr.rKposJreKrpouexan{qecKux cr4creM.

2. MECTO AI,ICqUIJII,IHbI B CTpyKTypE otIOiI BOI
I*ucuuwtuua <MnxposneKTpoMexaHr,rqecKue crrcTeMbr) orHocr4Tor K

ArrcrlurrJruHaM napuarr.rnnofi qacrlr orlo|I froAroroBKt4 6araranpoB rro

. O3HAKOMJIEHIE C OCHOBHbIMI4

MrzKpocr4cTeM;

I4cnonByeMoM B rIpoLI3BoAcrBe Marepr,riiloB 14 KoMrroHeHToB HaHo- rr M
B pe3yJrbru['e ocBoeHr.rr Ar4crlr4rrJrrdHbr odyraroquftcx

cneAyroq[e peyJrbrarbr o6paronalrur.
1) 3uarr:

Te.KHOJrOfr4rrecKr4Mr.r onepaq{l illlorr3BoAcTBa

<Hanorexnonorr{r4 I,r MrrKpoc}IcreMHa, TexHrlKD).

,{zcquunz'a z3yrraercxs 6 ceMecrpe rz rpe6yer ocBoeHr4r cJre.4yrouux Kypcots;a thrz.et^uo.o (fusnxa;

. zu$opuarvKa;
o SraszvecKlre ocHoBbr Mr{Kpo- r4 HaHocr4creunofi TexHr4Krr:
o npLIKIaAsax iuexauzxa,/

3uanul, [oJlyrreHHhre B paMrax I43yr]teHr4g 4auHoft
npI'IMeHeHbI rIpI4 I43)^reHv[ .qpyrux cnel{uanbHr'Ix At4crII4nJrrrH
TaKXe [pr{ B6rrro JrHerrrru nrrnycr<uofi xnarzouxaqn onsofi pa60rrr.

Iracrlt4rrJrr.r4br, l4oryr, 6rrrr
no npoQflnto [oAroToBKV, a

3 " KOMIIETEHIIUI4 OEYqAXOIIIEIO C,fl , O OPMPIPYTMbIIE B
PE3yJIbTATE O CB OEH I4TI AI,rCqI{rIJII,IHhr

B pesylrrare ocBoeHlul AI{'uTIIIJII{H'I qacrrz,+ro $opnrzpyrorcr cJreAyrotla oornrreHur{r4:
r TTTI 1A -^ -^^E ^_-.o IIK-10 - roronnocrrro pa6orarr Ha coBpeMeHHoM rexr{oJrorrro*.*$r o6opy4onaHua,

uoii rexnzr<z

AOJDKCH

t xnaccuOI4KaIII4Io gJIeMeHToB n ycrpoficrn MrzKpocrrcreMnoiz rexHzrra Giff-f O);o rpr4Hrlr4nr'r u oco6eHHocrr4 $yuxqzoHnp oBaErvrfl.Mr.rKpocr4creu (nK-10i;
. Marepr4irrroBeAqecKyro 6a:y nrnr<pocprcrevHofi rexHr{Krr (rII(- I 0) :

i)

(rrK-10;
2) Ynaerr:

o l4c[oJlb3oBarb [porpaMMHoe o6ecneqeHllo AJUI paspa6orxz ]r MoAenupQnauue ycrpoftcrn
Ha ocHoBe Mr4Kpocrrcrena (IIK-10) | '

3) Bna4err:
c HaBbIKaMn pa6orrr c orAeJIbHbMLI KoMloH:eHTaMr.r Mr4Kpocra:crenruofi 

".J,rr"* (nK-l0);o HaBbIKtlI\4I4 rIpI4MeHeHI{t KoMIroHeHToB Mr4Kpocr4creuu0fi TexHunu trpkr co3raF{Lrm
rexHr.FrecKr4x ct4creM piBnuqHofo ft yuxquoHaJrbHoro Ha3HaqeHnf, (lrld- 1 0)"

uvA rww\Jry vffJ Nrzu\pLrvr4urgMH0ll .I.eXHLIKII (rrI(_l u);
TexHoJroruqecKr4e rrpoqeccbr npor.r3BoACTBa KOMTTOHeHTOB'"npo""{rrr""fi TEXHI4KI4

o6sgare.nrH

HarrpaBneH



4. CTpyKTypA I4 COAEPII{AHI,IE AI4CIITIIIJII
o6rqafl TpyAoeMKocrb Ar4crlr4[Jn4Hbr cocrarrnxer 6 3aqerubrx e,qzuuq, 21
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qacoB,i
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Pa:aer (ren,ra)
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oo
o
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a
q

I
o

Bu4rr yue6Hoft pa6orrr, Bl(Jloqalr
caMocrorreJrbHyro pa6ory o'ry.qeHToB

14 TpyAoeMrocrl (n vacax)

O6r,eu
yve6uoii
pa6orrr,
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Oopr

(na

Qor

16r TeKyr[efo KoHTponfl
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aedeann c'euecmpa),
)Ma npoMer{yroqHofr

ATT€CTAUfiU
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o
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Pefrrr Hr-KOnrE rom Nsl

2 3leuesru
Mr.{Kpo3neKTpoM

CXAHIIqECKHX

C}ICTEM

6 3-5 6 Aa 28 6160%

J Ceucopurre
KOMIIOHEHTbI

Mr{Kpo3neKTpoM

EXAHIIqECKT{X

CI,ICTEM

6 6-9 8 4 28 6/50%

4 Axrroaropurre
3JICMCHTbI

MUKpOSJreKTpoM

EXAHIIIIECKIIX

CI,{CTEM

6 l0-
l3

8 4 20 8 I 66%o PeinuHr-KOrrTp om J\!2

) Texuoloruqecx
r{e npoueccbr
npor43BOACTBa

Mr{Kpo3JreKrpoM

EXAH'IqECKI4X

C14CTEM
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Tervrcr JreKrlrlft"

PagA MuKposJreKTpoMexaHr{rreqKlrx cxlcreM.1'l' HbI, onpeAeIreHvIl) 6yrnen]*re p6f,sHaueuur
naPaMerpo xaHr{qecKr{x clrcreM;

r .2. Knaccz(f r.rKarlur Mr,rKposJreKTpoMexaHrdqecKr4x cr,rcreM;
1.3. Mero4rr nocrpoeHr4, eJreKTpoHHbx cpeAOTB c

Mr4KpOsJreKTpoMexaHlrqecKr4x cr4cTeM.

P asAer 2. S.neuenrbr Mrr*p o3JreKTp oMexarrrrqec*rrx clrcreM.
2,1 flresopesucrt4BHbre qyBcrBurerbHbre sJreMeHTbr. Eurocrurre

9JIEMEHTbI. IITESOETTETTPI4IIECKV E qYBCTBI,ITENbHbIE 3JIEMEHTbI:
2"2 PesouaHcHrre qyBcrBureJrbHbre gJreMeHTbr. vyecrnu:reJrbHbre

noBepxHo crHbx aKycrzqecKr.rx B oJrHax (IIAB ).
PasAer 3. cerucopHble KoMrroHeHTbr Mr.r*poSJreKTpoMexaHnqecKrrx crrcreM.
3'1' lllegog'etcrpl'IqecKue AarqIzKLL r{arvuru MafHnr'oro rroJr{f TeMreparypbr,

AaBIeHUS;

3'2' Ceucopr'r yrnoBblx cropocreft. MuxposreKrpoMexaHuqecr<ufi ."$o.oon LL-.runa,
RR-runa;

3'3' Ceucopr,r.nznefturx ycxopeHzfi. Mr.rrpouexaHuqecKr4e) aKcenepof.tp", f-runa, R-
rzna. Masrnuxonrrfi ra oceeoft axcenepoMerp.

PasAeil 4. ArcrroaropHble SJreMeHTbI MrrKpo3JreKTpoMexaHrrrrecKrrx crrcreM.
4'I" IVharponaexaHl4qecKl'Ie Krloqu. ZHrerpansHbre Mr.rKpo3eprKana. ycrpofrcrno DLp;

PICIIOJIb3OBaHLIe

qyBclTqI4TenbHbxe

3JIEI\{EHTbI HA



PasAer 5 " T'exuolorr{rrecnr{e rrp oqeccbr trp or.r3BoAcrB a
cucTeM.

4. | . o c'roe'rre oleparlr{r4 npor{3BoAcrB a l[]rKposJreKTpoHr{Krr ;

4.2. Mzxponnrorpa(fur;
4.3. O6rdMHas r4 rroBepxHocrHas Mr.rrporexHonoruu;
4.4. LIGA rpoqecc, 6ou4uHr npoqecc;
4.5. lloly.reuue noprrcroro KpeMHr,rr, 3oJrl;-reJrb rexHoJrorr4.fl.
flparcr'uuecK[e 3aHqrlrq
Teua 1. czcrenarr aBToMarrz3arlur4 rrpoeKTr.rpoBaHv;r Mr4Kpocr4creu(2 u.)
Terrra2.llpuuqrau 4eftcrnux MexaHprqecKoro Aarqr4Ka AaBne.Hr.r t (2 u),Iervra2.llpuuqrau 4eftcrnux MexaHprqecKoro Aarqr4Ka AaBne.Hr,r t (2 u).
Terua 3' ocnonsl uuepuuoHnoft HaB[rarqurr, olpeAeJreHrre noJro)KeHrr[ o6rer<ra

noMoulbro MI'IKposJIeKTpoMexaHuqecKoro aKceJlepoMerpa, r[pocKorra u lrann{rorvrerpa (4 .r).
'I'enaa 4. Teope'rzuecKr{e 14 TexHoJrorr4qecKvrl ocHoBbr npoqeoca Soronv{oiorpa$nu (a u).

5" OEPA3O]BATEJIbHbIE TEXHOJIOTI4I,I
B palmax JreKrlproHHoro K)?ca:

5.1. AxrusHbre r{ rrHTepaKTr{BHbre Sopur,r ody.renur
C qenrro (poprrlnpona].fir4fl,vt pa3Burprs.npo(feccuonrlJrbHbrx HaBbrK )B clygeHTon n yrednorr

npoqecce Hcrlonb3ylorct aKTI{BHbre U r4HTepaKTr.rBHhre soprurr uponefleuux jav'fljufi B
coqeraHpl[ c BHeayAlaropnoft pa6orofi: (roHrponrubre ayAr,rropHbre pa6orr,r, 

""lr",lily*"rrro.AoMarrrHue pa6o:ru).
/i t /]---^^ --^- - ^E -5"2. CarvrocrofrreJrbrrar pa6ora cryAeHToB
/1^--^^-^-.--.- / \Canaocrosterlblrat (nneaygzropuax) pa6ora cry.qeuToB BKrroq4er 3a6penneHrre

Teoperl4qecKoro MaTepvu:a [pI4 rloAroroBKe K BbrrroJrHeHr.rrc uugunuSyair,Hofi fionaalnnefina6olr-r rrrr rrf\Arrrwrreovrr\r equnrrrdrf, f\^,-^,,^paoorbl Iro npaKTuqecKI'IM 3aHflTLrflM. Ocnona caMocrorrelruofi pa6Qru - v3f{eH}re
nlzreparypbl Iro psKoMsHAoBaHHbIM I4croqHr,rKaM u KoHcrreKTy JreKrI rft, peirresze EbrraHHbx
[penoAaBaTeneM npaKTr.rKU 3aAaq, rroAfoToBKa K 3K3aMeHy.

5.3. My"rrrruueAufi nbre rexHoJroruu o6
Her<oropue r43 JreKur4oHHbrx u [paKTr{trec

Mynbrr{MeAraftuofi ay 4uropurr4 (nanpuuep, ay
rrpoeKTopa.

6. OIIEHOTIHbIE CPEACTBA TJIfl TEX:YIUEIO KOHTPOJTflYCTIEBAEMOC ATTECT.A.III1IPI TIO I4TOIAM
OCBOEHIIIfl A EToAI,IqECKoE dsncrrp.IEHI4E
CAMOCTO.flTE

Tenyrqr'Ifi KoHTpoJIb ycneBaeMocrr.r lpoBoAlrrcr rro BceM BrrA4M salflruit
pefiruuronofi cyrcrevu.

6.1 . SrcgaMerraqrroHHr,re Borrpocbr
1. Ourosurre rIoHsrI,It u o[pe.qeJreHr,rr Mr{R:poMexaHr4qecKo]ro ycrporlacr]na.
2. flpurraeHeurae M3MC n anrorrao6nnruoft TexHr.rKr{, s o6racrz rnreArar[zHu,

TEXH}IKE.

3. Knaccu$i.rrarlzrM3MC.

4'2. 3lexrpocrarl,IqecKl4e MHKpoABI4fareJrr4. flresosrerrpr{rrecK[e 
"rrf.poouro. 

arenLr;
4.3. ZuAyxrtleHble eJIeMeHTbI Ml4Kpoc[creM. CuzpanrHue rrHAyKrolrr, Cqnenor4AHbre

r{HAyKropbr.

6rrronofi



_ 
4. Knaccrn0uKarJus. ceHcopoB rlo Ha3HarreHr,rro, Su:uxo-xurru.pn"r npr{Hrlr..rnaM

I,I TeXHI4TIeCKOMy Ha3HaqeHLIIO,

npr,rHrlr4rx pa6orbr ceHcopa 4anlenlir Ha oro ocHoBe"

6. 3$Serl Xonna v efo rpr{MeHeH
MarHr4THoro conporr,rBJreHr,rr. llpunquu Aeft crB

7. Ceucop AaBJreHr4fl Ha cABrzroBoM TeH3

8. CeHcopt;l reMrleparypbl: ocHoBHbIe Br,rAbr, [pr{Hrlurrbr 4effcrnrzx, Merpo+orr4rrecKr4e
xapaKTepv cTr{Krr, rpr.rMeHeHr.re.

9. Ancerepouerpbr: BrrAbr, KoHcrpyKrlns.,rrpvrHrJpru 4eficrnzr " 
rrpn,rlrr.rr"r.

1 0 " ocuosubre xapaKTepLIcrrIKH Ml4KpoMexaHr,rqecKr,rx aKceJrepoMert)oB i
I 1. fupocKorrbr: Br4Abr, KoHcrpyKrlvrfl., rrpu:rlrJrrn 4eficrnux v np[MeHeur4e.
I 2 " o cuo eHhre xapaKTeprircrr.rxu MrrKpoMex aHIlqecKlrx rrrpocKorroB.
13. AxrroaropHbre gJreMeHTbr r.r ocHoBbr ux pa6orrr.
14. Ycrpoit<:rBaMarpr.rrlbr Mr.Kpo3epKurn r flpr'Hrlzn ed pa6o:ru.
15' flpnHrlut geitcrnu.f, r,r KoHcrpyKrlrlf, Aarqr.rKoB AaBIrerrvn{..
16. llpznqrEu 4eftcrnrafl r{ KoHcrpyKrltrr rrzpoMerpoB.

21. OcHosHr,re grarrbr trorryrreHtze

MeroAy r{oxpalrcnoro.
KpeMHr4-rr. Bupaqunaurre oneKTpoHHoro HIZf, IIO

22. o cuoeH're o''eparl'u'o [por43B oAcrBa Mr,rKpo gJreKTp o'rrK?r ;
23. Murponurorpa$ra.r;
24. O6sEtvtHaq HMlrrporexHoJror[r;
25. llonepxHocrHar Mr{KporexHoron4.q
26. PeHrreHoBcKafl nrarorpa(fus u LlGA-npoqecc.
27. BouluHr rrpo{ecc;
28. cueqlraJrbrrbre rexHonofrr[ rroJrrreHr{s ceHcopoB: }Kr4Ar(ocrHoe

KJIEEBOE COEAI{HE}II4E, NAftXA C IPT4MCHEHI,IEM JIETKOIIJIABKI{X CTCKOJI

rpeuHufi>.

29" llonyueHlre rropucroro KpeMHLrf,,

30. 3onr-rerb rsxHororr4s.

1 . Itnaccvr $zrcarlrts ceHcopoB no Ha3HaqeHrrro, Qzszr<o-xr4N4r4rrecKprr\4 rrpkrHrlr4
4efi crerax, ocHoBHbrM xap aKTepv crlrKaM I{ TeXHI{rrscKoMy Ha:}HaqeH[ro ;2. llresopeszcrr{BHbre rryBcrBr,rreJrbHbre gJreMeHTBr;

3. Errlrocrnue qyBcrBI4TeJIbHbIe gJreMeHTbI;

4 . lllesoslertpr4qecKrre rryBcrBlrreJrbnbre sJreMeHTbr;

7. TeHsopeszctraeurrfi Mocr I{ rIpI4HrIr4[ paSorrr ceucopa AaBrre1;p1flrra efo ogro"r.
C4nraronrrf reH3ope3r{crrasurrft eS$err;

8, llresoslercrplrqecKlre Aarqr.rKr.r;

KpeMHv.f,,

(30JroT0-

17. Ilpunqun 1eirctnus v KoHorpIKIzs
I 8. MzrpoNrar rrr4THhre gJreKTpoMexaHr{qe

19. CucreMbr aBroMarr.r3r{poBanHoro [po
20. Kperr,rnurl. Monorpucrarflr.rqe cxuir. u

n-Tuna.



9. [aruwrcureMreparypbr;
10. .{ar.rzKrl AaBreHvs.
Peftrnnr-rconTBs4r J\b 2
1. Aar.rurz MafHr,rrHoro rroJrt
2. Mzrpouexaur{qecKr4e aKceJrepoMerpu L-ruua, R-ruua
3. Ma.srur,rxosrrfi u ocesofi aKceJrepoMerp

4. fzpocrourr: BHAbr, KoHcrpyKrlus.,npkrrfi\un 4effcrnrar r4 rrpr,rMeHeHr,Ie.

5. ou Ll--ruua, RR-runa;
6. rprzHrlr{n ed pa6oru.
7. Hfl AereKTopoB TerrJroBoro r{3nyleur{fl.t. 

1^__^ Hfl AeTeKTOpOB TerrJrOBOrO rEsnyreirur.
8. SSSexr Xonla Id ero [pI{MeHeHI4e B ceHcopax Marnr4THofo rroJrrr" ilpuHqrap 4eftcrnra.a

Maf HT4TOALTOAOB lr MAf Hr4TOTpaH3r,rcTopoB,

6. Cuequzurrubre rexHoJroftrrl floJryqeHru ceHcopoB;
7. O6r€rvrHas Mr4KporexHoJror[r;
8. flonepxnocruar MrzKporexHoJrorur.

4. Knaccr,rqecr<ue v Mr4KpoMr,rHr4arropHbre TepMoaHeMoMerpbr, r,rK no"rry'ynqry LI

[plrHrlr,rrrbr 11etrtcr nu t.
5. .{ererroprr r,r3MeHeuu{ cKopocrt4 [oroKa ra3a: (fuszvecruft ,rprrrqrr! pa6orr,r.

Vnrrpa:nyKoBbre I,I gJreKTpoMarHI,ITHbIe p q...n r^rf, ahLr

6 . Muxpo (p ar oBparrlareJrr{ : p a3HoBr,rAHo crr4

MI{KpOCI{CTeMaX, r4x pa3HoB[AHOCTI4 r4 rrpe
7. Irlcroqnzrra 3JreKTpr{qecroft sueprrrkr Arrs.

rBJrrreHr4s,

8" XuMuqecxze ucrorrur,rKr{ oleKTplrqecKo
datapeu " Tonnnnnrre gJreMeHThr.

9. TeH4euqnu pasBLrrr4flr{croqHr4KoB rruraH

3. Ocuonnnre rexHoJror[qecrue rpo
4. Ocnonnr,re o[eparlur4 r.r3roroBJreH
5. (Doronn-rorpa$u4 ee $usuuecrue

LlGA-npouecc;



10. Kperrauuenar rexHoJrorrrr M3MC" llpoqeccrr HaHeceHr{s v
Kp eMHr4 eB oft rexnonorrarz

1L Coer\aecrr,rMocrb TexHoJrorr{n MprKpocrrcrertroft TexHr{Kt4

Y{an

c

eHprq cJroeB B

rexnoloruefi
Mr4Kp O gneKTp oHr.rKr.r.

1 2. I'IsroroBJreHr,re KpeMHr,reBbrx rrJracruH Ans r,rHTerpaJrbHhx cxeM 
"

13. OxucneHr4e KpgMHlrs. Cnoftcrea AByoKr{cu KpeMHrrr.
1 4. Merann usarJus. B TexHoJloruu rz3roroBJreHlr.f, r{HTerpaJrbHbrx cxeM.
I 5 . Texnororrzr co eAr.rHeHr{s gJreMeHToB KoHcrpyKrlr,rr4 Mr4 Kpo cxeM.
I 6. OcuosH rrpoqecca ragonoft grrr.rraKcr,rrr,

1 7. Ocnonrr rpoqecca MoJreKynrpHo -ryqeBo ft, errur at<cuu.

1 8. Ocnonrr rrpoqecca repMuqecKoro oKrlcJreFrufl.

19. Ocuonrr rpoqecca repMrqecKoft au$$ysuu.
20. Ocnosrr rrpoqecca zouHoft r.rMrrJraHTarluu.

2 1 . Ocnoerr [poqecca [Jra3Moxr,rMrr qecKoro rpaBleHr4 s
22. O cuosst rrpoqecc a B aKyyMHoro HarrbrJreHr,r_,r.

23. Ocuoenr rpoqecca ocax.4eHr.rr ug rasoeofi (pasrr
24 . @ or o nnrorpa$rax, ee $ usuuecKrle orpaHr.rqeHr4.s 

"

25. Suer<rpoHHo-Jrr{eBas rurorp aSux, rr3foroBJreHze (f orolra6uonoe.
26. MEMS Pro 4nx MoAeJILIpoBaHrr Bo3Aeircrsufl.nnerunefi cpeAbr ;p1aI4l],rr MOMC.
27 . Llsrv'epenns. v ucrrbrraHr,rrr M3MC.
28. CauorecrupoBaHze n M3MC

a) oqronnas JrllTep4rypa:
1" Merqepxreon, B. FI. 3re*pzuecrnft npr.rBoA. Vacrs 1" 3rrer<Jrponrelurr""..urn.

cl4creMbr [Snerrponurrft pecypc] : yre6uoe noco6ze / B. H. Meqep,rridn.
reKcroBble AaHHbIe. -- Jluneqx : Jlulleqrufi rocyAapcrBennlrfi TexHrrqecKuft inu
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