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1. IIEJII{ OCBOEHWfl I.VICJII,IIIJTTTHbI
Ile.nrro ocBoeHLIt AI,IcIII4IJII,IHu <MuxpogneKTpoMexaHr{qecKr4e cu'p'reuu)i sBrsercs

npuo6perenze cryAeHTaMI,I suaunfi o6 gJreMeHTax Mr4Kpoclrordrrauofi 'rexH\r(Jr,

xapaKTepr,rcrr,rKax, oco6eunocr.f,x rIpI,IMeHeHI,M TeXHOJIOrlrqeCKIa( rp0qeccax wx
I43TOTOBJIEHLI{.

3 aAaqu Ar{cqurrJrrrHbr :

. I{3TIEHT4 E OCHOBHbIX

MEXAHUqECKVX CTICTEM:

MrrKposJreKTpo-

. O3HaKOMJIeHLIe C OCHOBHbTMI,T Te>HoJroruqecKI4MI4. Onepaqn{ [porr3BoAcrBa
Mr,rKpoclrcTeM;

o osHaKoMJIeHI4e C MeTOAaMI{ ilpoeKTr{poBaHva Mr4KpogJrer(TpoMexaErr4lrecKMx crrcreM.

2. MECTO AI4CUI4IIJII4UIbI B CTpyKTt/pE OrI
flucqzunuHa <MurposueKTpoMexaHr,rqec]$re orzcreMbrD orH

Tr.rrroB KorrcTpyKrlHr{ KOMTTOHeHTOB

BO
K

TO

o6.sgare:nnrrM

HarrpaBneHzroAr.rcrlr4[nr4HaM eapuatunnoft. qacrLr OIIOI [olroroBKrz 6axa;r
< Hauorexnoirorr4 rr r4 Ml,rKpoc[creMHarr rexHplKa).

[ucyuwtuHa ra:) {aerc . s 6 ceMecrpe ra rpe6yer ocBoeHr4r c.[eAyrorlril(
o Qusr,rxa;
. uu0oprvraruKai

o {zsuuecrrre ocHoBbr Mr{Kpo- r.r HaHocr{creruuofi TexHr{Kr4;

o rrpr{Kna.4gag. ttexauuxa/
3Haunx, lonfreHHbre B paMKax ra3f{eHr.rfl Aauuofi

nplrMeHeHbr rrpu r43rreHr.ru Apyrr{x cfrerlr{anbHr,rx Ar{cq[rrJrr{H
TanKe npr4 Bbr[onHeHr{r4 nrrnycxuoft rn aluQ zraq raouuofi pa6 orrr.

, Moryr 5um
IIOIIIOTOBKI,I, a

AHCur,rnnlr

uo npo(f,urucr

3. KO MIIETEHIII,III OEYqAIO IIIE| O Cfl , (D OPMI,IP]/EMbIII B
PE3yJIb TATE O CB OEHiI4fl AI,ICqUilJrr4Hbr

B pesyltrale ocBoeHr,r.f, AkrcrlunJrrrHbr qac

o IIK-10 - roroeHocuro pa6orarr u
I,ICnOJrb3yeMoM B rrpor.r3BoAcTBe MaTepr4arroB r.r Ko

B pgyJrbrare ocBoeHlu{ AllcqvrrJrlrHbr o6yrarougaficx AoJrxeH AeMonrcrpurpoBarb
cneAyroqlre pe3yJrbrarbr o6pasonanux.

1) 3nat:
o xl&ccu&LlKallmo sJreMeHToB z ycrpoficrn Mr,rKpocr{creMnoft rexnurur([IK-10);
. rpI{HIII4unr z oco6enHocrl4 (fyHrqvouzpoBarrr4r{ Mr{Kpocr4creu (IIK-10);
. Marepr.raffoBeAqecKyro 6asy rrazrpocucreuuoft TexHr4KLr (IIK- 1 0);
o rexHoJIoH{qecKI,Ie rrpoqeccbl npor,r3BoAcrBa KoMloHeHToB Mr{I(poolrpreruuoft Texnr4l.rr

(rrK-10).

2) Yrraerr:

. I4crloJlb3oBarb rlporpaMMHoe o6ecneqeHl4e AJU{ paspa6orxz u nro4eirraploBarrr4e ycrpoffcrn
r{a ocHoBe Mr.rKpocr{creu (lIK- I 0).

3) Br44err:
. HaBbIKaMIa pa6orrr c orAeJrbHbIMLI KoMrroHeHTaMrl Mr4Kpocucrenrsoft r(xnuxu (IIK-10);
. I{aBbIKaMI{ upI{MeHeHI,IrI KoMrroHeHToB Mt4Kpocr{creMHofi TexHr4Kr{ npu co3AaHrr:r4

rexHr{qecKr4x clrcreM pa3Jrr4rrHofo (pynr<qrzoua-rrbHoro Ha3HaqeHr,rs (rnK- 1 0).



TpyAoeMKocrb Ar,rcrlr4nJrr{Hbr cocraBnfler 5 sa.rerHrx eAranuu, I qacoB.

Ns

nln
Pa:aer (relra)
AHCqllnInHsl

t
c

c

(d

6o
oo

o
o

Br4sr yue6uofi pa6oru, Brurcqal
caMocrofl rerbHyrc pa6ory cryAeHroB

t4 rpyAoeMKocrb (n .racax)

O6r,ev
yue6Hofi
pa6o'ru,

c npilMeHeHueN.l

uHTepaKTI4BH6tX

MeTOIIOB

(Y uacax / %o)

Oopv

(no

0op

br TeKyulerp KoHTpoJtt
ycneBaeMocTtl,
qeoenrr| cg.^tecmpa),

N,ra apoMexyro.rHofi
ATTECTAUHH

'no ceJvecillpar4)
o

o

6q
fFsq
Y6d6

f'1

o

2F,
*E
(!

o

lre

AY
bo.

Q
O

v.

-v

I O6rque
NOJIOXEHII'

6 t-2 AT 2 4 213'3%

Peftur r-xourpolr Ne1

z 3relrenru
Mr{Kpo3JreKTpoM

EXAHI'TIIECKI4X

CI,ICTCM

6 3-5 6 4 r9 6160%

J Ceucopuue
KOMIIOHEHTbI

MlrKpo3neKTpoM
EXAHlItIECKVX

CI4CTEM

6 6-9 8 4 t9 6ls0%

4 AKTroaropHbre
gJIEMEHTbI

Mr4KpO3JreKTpOM

EXAH}I!IECKIIX

CI'ICTEM

6 10-
13

8 4 20 8t66% Peiirr,r r-rourpolr J\b2

) Texnolornqecx
ue lpoqeccbr
[POI,I3BOACTBA

Mr{Kpo3JreKTpoM

EXAHIIqECKI{X

CI,ICTEM

6 t4-
18

10 A- 28 r0 / 7r% Peiirr rr-roHrpolr J\!3

Bcero 6 1.8 36 l8 90 32/59'A 3K3 MeH (36 qac.)

4. CTPyKTypA Lr C OAti,plItAHI,IE AI4CUI,IIJXI4I{bI
O6rqat

Tenrnr Jrercrluft.I eMbI JIeKIIT|U.

PasAeil 1" Ilapatrerpbl It xaparcTepl{crrrKrrr Mr{Kpo3JreKTpoMexaHuqedKux cucreM.
1'1' Bne4enue, o6ulze rroror(eHlts. Tepiraansr, olpeAeireHr4s, 6yKBenfmre o6ogua.reHlu

rIAPAMETPO B I,I XAPAKTEPI{CTI{K MI4 KPOsNEKTPOMEXAHUIIECKIIX CIICTEM ;

L2. K:raccz (f urarlrr{ Mr{KposneKTpoMexaHr4 trecKlrx clrcreM ;

1.3. MeroAnr nocrpoeHlzfl gneKTpoHHbrx cpeAOTB c prc[qJrb3oBaHrre

MI4 KpOSJIeKTpOMeXaHLIqeCKLt X CI{CTeM.

P asA er 2. 3.rr ervreurbr MrrKp 03 Jr eKTp oMexaurrrrecKr{x crrcreM.
2'l bHble gJIeMeHTbI. E,urocrurre ] vyncrnureJrbHbre

3JIEMEHTbI. bHbIE 9JIEMEHTbI;

2'2 eJIeMeHTbI. gynctnurenbHrrei greMeHTbr rra
rloBepxH o crHbrx aKycrr{qecKr4 x BoJrHax (IIAB ).

Pa:Ae.rr 3. Ceucopuble KoMrroHeHTrr MrrKpogJreKTpoMexaHrrrrecrcrrx c{creu.
3.1. llregosrerrpl4qecKlde AarqI,IKLr. fiaruuxu MafHr.rr]Frofo [oJrd, TeMlreparypr,r,

[aBneHufl.;

3.2. Cencoprr yruroBbrx

RR-ruua;

3.3. Ceucopu nunefiurrx ycKopeHr{fi. Mr,rxpouexaHurrecKr4e
Trrra. Masrnzrosrrfi ta oceBofi aKceJrepoMerp.

PasAer 4. ArcrroaropHble gJreMeHTr,I MrrKpoSJreKTpoMexaHrrrrecmr.rl: cr{creM.
4.I. MvxpolrexaHllqecKve KrIotII{. I4HrerpamHbre Mr.rKpo3elpKana. Vo,rpoficred UI,p;

cKopocreft . MzrposleKTpoMexaHr4qecKprfi r:rapocrcou L,L-runa,

a*ce"t ep.o4erpbr I -Tr.rla, tL-



4 .2. Snerrpocrarr{qecKrae Mr,rKpoABr4 r ar err4 " llres osnexrpuqecKr4e Mta

4.3. Zu4yx'rznubre sJreMeHTbr Mr.rKpocrroreM. Cnnpanrurre z
IIHAyT(TOpbr.

OCBOEHI,Ifl AI,ICqTIJII,IHbM yTIEBHO-METOATITIECKOE On
CAMO CTO.fl TEJIbHOIZ PAE OTbI CTYNEHTOB

Texyrqzfi KorirpoJrb yc[eBaeMocrLt rrpoBoAr{Tcr rro
peftruuronoft czcreprsr"

6.1 . Slcsal{elraqge4rrEle Bonpocbr
1. Ocnonnrre rIoHtrI{{ I4 orlpeAeJreHlrfl Mr4rpoMexaHrdqecKoro ycrpoftcrina.
2. llplaueneuze MSMC n asrolao6vmuopi TexHuKrz, n o6:racrra lre4railrznrr.

TEXHI,IKC.

3. KlacczSrararlzs M3MC.

ABr4rlaTenr{;

Co{euozlHr,re

ParAel 5. Texno.rrorrrqecKr{e ilpoqeccbr nporr3BoAcrBa MrrKposJre [IqECKIIX
CHCTEM.

4.1. Ouronrrue oneparlrlu npor,r3BoAcrBa Mr4Kpo3neKTpoHr4Kr4;

4.2. Murcporulrorpa$ur;
4.3. O6rerraHas u nonepxuocTHaf, MT4KpOTeXHOJTOT[q;

4.4. LIGA ilpoqecc, 6onAranr rpoqecc;
4.5. flolyrenr.re noprrcroro KpeMHr.rq, 3oJrb-reJrb rexHoJrorr4r.

flpalcruuecxz e 3 aHfl Trrs
Tervra 1. Cncrelmr aBToMarrz3arllrrd rrpoeKTr4poBaHrzr Mr4Kpocrrcrev(2 .r")

Teua 2. flpztrqun aeircrnux MexaHvqecKoro Aarqt4Ka AaBJreHrl t (2 u).
Terua 3. Oononsr r,rHep{uoHnofi HaBurarlIau, o[peAeJreur4e vrfl p6rerra c

rIoMoIrIbIo MI,IKpOSJIeKTpOMeXarrr4qecKoro aKceJrepoMerpa, fupocKorra 14 MarTr (4 q).

(4'I).Tervra 4. TeoperratrecKr4e lr rexHoJrofnqecK[e ocHoBbr rrpoqecca (forol

5. OEPA3OBATEJIbHbIE TEXHOJIOTU}I
B panrr<ax JIeKrIr.roHHoro Kypca:

5.1. AKrHeHrbIe u HHTepaKTrrBHbre Sopnrrr odv.rennq
C qelrro $opuwponaHus. vr pa3Br{Tr.rr npo

llpouecce ucnonb3)'IoTcf, aKTr,rBHbIe v pIHT

coqeraHur4 c BHeayAr{Topuofi pa6or:ofi: (xourp
AoMarrrHr4e pa6orsr).

5"2. Canrocrofl'reJrbHar pa6ora cryAeHToB

5.3. My.rrrrunre4ufinbre rexHoJrorr.rn odyvenna l

Hexoroplre I,I3 JIeKIIHoHHbIx I4 [paKTLIqecKr{x zauxruit fipoBoArrcx n r,uhe npedenrraqufi n
MyJlbrl'IMeAuitnofi ay[uropvu (naupurraep, ay4. 430-3) c r4crroJrb3onanzena] r<onn$rorepnolo
rrpoeKropa.

I

6. OIIEHOTTHbIE CPEACTBA I\Jrfl TEKyrUEf0 i rc
YCTIEBAEMOCTI4, IIPOMEXYTOIIHOI4 ATTECTATTVTKI IIO fAM

I

BceM BVAaM zauamil Q rcronl3oBaH14eM

IIEHIIE

6rrronofi



l

4. Knaccra(pvtKarlr,rf, ceHcopoB rro Ha3rraqeHr4ro, (fzsuro-xnnrz.redxr,ru

I{EuT.CTN]1''^, OCHOBHbIM XAPAKTEPI{CTI,IKAM I4 TEXHI4IIECKOMY HA3HAqEHI,IT. 
,

5. Ten:opesucrneHrrfi Mocr rr npr4Hrlr4rr pa6orrr ce'copa 4anner,"!
C.{euroesrfi TeH3ope3r4 crunnuft eQ $ ercr.

6. SSSerr Xolla u ero [pr4MeHeHr,re B ceHcopax rraaruursorb
MarHI{THo ro colporI4BJIeHI,It. llpuuqun 4eftcrnus MarHr.rroAt4 oAoE r,r MarHLr rorp

L Cencop AaBJreHr4r Ha cABrzroBoM Ten3ope3lrcrr{BHoM e$,ferre.
8. ceucopu reMneparypbr: ocHoBHbre BLrAbr, nprrHrlr{rrbr 4eficrnur,

XapaKTepI4CTLtKLI, [pI{MeHeHLIe.
MeTpoJlorr4rrecKue

9. Axcenepouerpbr: Br,rAbr, KoHcrpyKrltrfl.,nprrn\krn Aeftcrsus u upuuefrenue.
I 0. o cnonHr,re xapaKTepucrr4 Kr4 Mr{KpoMexaHr{qecKr4x aKcerepoMerpon.;
I l. I'upocKorrbr: BLrrbr, KoHcrpyKrlkrfl, npvrHt\vrn 4eficrnlrr u [pLrMeHeH4e"
12. ocnonHr,rg xapaKTepr{crr.rKr4 Mr.rKpoMexaHprqecKnx rrdpocKorroB. 

I

13. AxrroaropHbre gJreMeHTbr 14 ocnoBbr rar pa6orrr"
14. Ycrpoficrna Marpr.rrlbr Mr{Kpo3epKaJr r,r rpr.rHrlprn ee pa6our.
15. llpranqzn geftcrezs 14 KoHcrpyKrlr{r Aarqr.rKoB AaBJreHrrr.
16. llprurqzu geficrnrafl u KoHcrpyKrlr{r ru,rpoMerpoB.

17. llpzuqun 4eficreus 14 KoHcrpyKur{f, Mr.rKpoMexaHr4qecKr4rx nrur<po@opron.

1 8. MuxpoMarHLITHbIe gJreKTpoMexaHr{r{ecK[e cplcreMbr.
1 9. CracreMlr aBToMarrz3lrp oB aHHoro rpo eKr up oBantrfl. MOMC
2 0 . Kp err,truft . M o u o r< pncr zurntl,ue crclrfi r4 n o Jrr.rKpr,r crarrraqerlrzft

n-Tv[Ia"
xpenau!fi. Kpervrulrft p- u

21. Ocnosnble srarlbl rtonyqeHlle KpeMHzs. Buparqunanrre gneKTpoHHofo Ktr)eMHLrs ro
MeroAy rloxpalrcrolo.

22. O c*oeHbre o[eparlr{Lr [por.r3BoAcrBa Mr,r Kp o gneKTpoHt4 Kr.]r ;

23" Murponzrorpafiza;
24 " O6r1tyrHaf, r{Mr4KporexHonofr4fl ;

25. llonepxHocrualr Mr.rKporexHoJrortu

26. PenrreHoBcKa.r nzrorpa(fz.q u LlGA-npoqecc.
27. EouauHr rrpoqecc;

TpI{HIIITTIaM

elo ocHorle.

noy. 3$frexr
arur.irgTopoB.

28. Cneq[ulJrbHbre rexHoJrorr4r{ nonyrreHr.rs

KJIeeBoe coeAr4HeHI,Ie, nafixa c [pI,rMeHeH]reM

rpeuuuft>.

29 . llotyueHr4e nopucroro KpeMHkrr,

30" 3onr-reJrb TexHoJrorur.

6.2. B onp ocr$ ellrunr-rconrpgJgl
Pefi ruHr-rcorlrps4E_,Ilb 1

ceHcopoB: )Kr{AKOCTHOe'rp4BneH[4e KpeMHr4r,

JIEIKOfIJIABKI.IX CTEKOJI KN iCilNABA (3ONOTO-

(rrAB).
o9HpBe

1. Iftiaccu(fznallut ceHcopoB rlo Ha3HaqeHlrro, Susuxo-xrrM:r{qecKzv:nlizuq4narra
4EftCTNUg,OCHOBHbIMXAPAKTEPI,ICTI{KAMI.ITEXHI,Iq$CKOMYHA3HAqEE[,Irc; 

i

2. Ilresopesucrr4BHbre nyBcrBrrreJrbHbre gJreMeHTbr;

3. Eurocrurre qyBcrB[TeJrbHbre gJreMeHTbr;

4. llresogrerTpr.rqecKr4e qyBcrBurenbHbre gneMeHTbr;

5. PesouaHcur,re qyBcrBlrreJlbHbre gJreMeHTbr;

6' r{yncrnureJlbHble gJreMeHTbI Ha noBepxHocrHbrx aKycrr.rqecKr4x BoJHax
7. TeH:opesracrzeHrrfi Mocr I4 [pr.rHrlun paSor:rr ceHcopa AaBJreHr4f, rra e1'o

CAnuronuft reu3ope3r4cuannuft s$(f err;
8. flregosneKtpuqecKr,re gLarqprnu;



9. flar.rnrureMrreparypbr;
10. [ar.rnKv AaBneHLrr.
Pefirunr-rcoHTpanE Nb 2

1. .I{arvur<u MafHr.rrHoro rroJrs

2. MurponrexaHr.rqecK[e aKcenepoMerprr L-ruua, R-rHna
3. MasrHuronrrfi u ocesoft aKcenepoMerp

4. fnpocxonrr: Br,rAbr, KoHcrpyKrlkrs., rrp
5. MurposleKTpoMexaHraqecr<uft rt4poc

6. Ycrpoftorna Marpr4rlbr Mr4Kpo3epKaJr

7. I(oucrpyrqrrfl H npvnuun qeficrnux a
8. 3$Serr Xonla u ero [pI{MeHeHpIe B ceHcopa( MarHr.rrHoro rroJrr. Ilprznqrafi 1eftctwx

MarHr.rToAr4oAoB r4 MafHr4TOTpaH3r4CTOpOB. 
I

9. KnaccrrecKl{e I{ MI,IKpoMI{Hr4arropHbre'repMoaHeMoMerpbr, rax r<curcirpyKrlr4r4 r{
[pr4Hrlr4rrbr p.eftclsus. 

i

10' Muxpo(paaonparqateJlkl: pa3HoBLIAHocrrr n orpaHrltreuvrsr.3ueiuerrrrjr nnnu{ nepeAar{ B
MI,IKpO CtrcTeMax, nx pa3HoBlIAHo cTr4 I,I [peAHa3HAlIeHrre.

Pefirunr-rconlpo.nr Nb 3

1. Kpeuuufi. MouorcpzcrarrlrqecKufi ra nonzrpracrzurnzqecrrafi

lonyqeHue KpeMHr4r. BrrparruanaHue sneKTpoHnoio KpeMHr{f, no

KpeMHI4t4. KpeMHlrvr p- u
n-TvIna;

2. Ocnosrrbre grarrbr

MeroAy r{oxpanrcxoro;

3. Ocuonsrre rexHoJrof[qecKLre [poueccbr MHKpogneKTpoHr,rKr4;
4, OcHosHbIe olepaIII4I4 I43roroBJreHr4{ MI,IKpogileKTpoMexaHl4qecKl4x qr4creMalM;
5. @orolrarorpa$nx, ee $zsuvecKl,Ie ofpaHr4qeHrr{. Peurrenoscrar rzlrorpafliys:u

LIGA-npouecc;
6. Cueqzanrubre rexHoJroil{r4 rronyqeHr4f ceHcopoB;
7. O6sdnauas MrrKporexHoJrorr{r;
8. flonepxnocrnaq Mr.rKporexHoJror[r.

CaNaocro.f,reJlbHafi pa6ora cryAeHToB Bxrroqaer ocBoeHrre Marepr{aflon, cna6o ocnerqdHnrx n
paMKax JIeKTII{oHHoro Kypcq rloAroroBKy K [paxruqecrr,rM 3aHrrrrarrM, no,4rofonry x pefirulrr-
KoHrpoJlro rI 9K3aMeHy. KourpoJlb BbmoJlHeHr.rrr caMocro-f,TeJrbHoft pa6omr ogyrrleclBnrrercr r{a
rlparcrr{qecK vrx 3aurfl tnAX. Orr<ptrrtui cIruc oK B orrpo co B :

1 . flpunqunsr Mr4Huarrop v3arJnu rexHnqecKrrx cr{creM.
2. 3rerrpouexaHr.rqecKue r.rcroqHrrK 14 rlrs. M3MC. Tepuoreneparopbr
3. ,{ererropn renJloBoro pr3ryqentrs. rrx KJraccusvxarywt r4 rrpr{MeHeuze. Kouctpw\krfl u

[pr,rHUr.r[ 4r:ff crnux AereKTopoB TerrJroB oro rz3nyqeHr.rr.

4' Knacczqecxrae v MI,IKpoMI,IHI4arropHbre TepMoaHeMoMerpbr, r4x KoHcrpyrflIl4kr kr

upr4Hrlr4rrbr 4eft crnu.a.

5. ,{etextoprt }r3MeHeHI{t cKopocrl4 rroroKa ra3a: (fzsrzuecxufi npuHqrart pa6orr,r.
YnmparnyKorlbre r,r gJreKTpoMarHr4 THbre p acxoAoMepbr.

6. Mzr<po(pasoBpalrlareJll,I: pa3HoBI{AHocrr4 r4. orpaHzqenvrs..3neuenrrr iw:rruir [epeAarr B

Mr4KpO CrrCTeMax, I{x pa3HoBr,rAHocTr{ I{ npeAHa3HarreHl{e.

7. Zcro'rHlzxu sneKTpl{qecxoft eueprurv rrrfl M3MC Ha ocHoBe npeo6p4soBaHkn. eHepfupr
II3rrreHr.rs.

8' Xunauqecrue I4crorIHLIKa ererrpzvecrofi oHeprurr Arrfl M3MC. ilrlouno-nuu4eBbre
6alapeu. TonJrueHrre gJreMeHTbr

9 . TenAenrluu pa3Bprrr4s. r{croqHr4Ko B nvrr aHufl. aBToHoMHbrx \4oMC.
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