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Ile.rrr ro ocBoeHnfl .rlrrcurzrrJrr4Hbr

cryAeHTaMr{ sHaHuft 06 cer{copH

xapaKrepr,rcrlrKax, 6asonrx (pzsuvec.rcux

npl4 MeEIOHT4S LI TeXHOIO|T4 qecKr,rx IIpo

3iagauu Ar{cqurrJrrrHbr :

. I43freHr.re 6agonrrx
Mr,rKpocrrcTeM;

o r,r3rleHr.re tlzsuuecKr4x Ilp]rHrlr4

ceHcopHbrx MlrKpocr4cTeM ;

O }I3)TqEHI,IE OCHOBHbIX TCXHI4qEC

n o6naqrefi rrx [pr4MeHenr4fl;

firrcquunrana <Ceucopnrre r\rrz

napnaruenoft qacrr.r OIIOI
Mr,IKpO CIICTeMHar TeXHI{KD).

,{urcqunluHa r.rcfraer cs n 3 ceMecrpe
o (pr.rsurca;

n zn0oplvraruKa;

o Sr.rsra.recKlle ocHoBbI MLrKpo- rr

E MI,IKPOgJICK'IPOMEXAHHqECKI4E

Iluanux, noJrfreHHbre B paMKax

IIpr{MeHC}Hbr Ilppr r{3r{eHr,rlr lpyft{x
TaKXe rlplr BrIIIOJTHeHI,IU nrrnycruoft KtszlJIL

B pesynrrarc ocBoeHr,r.rr A[cqu[Jrr,rHbr

OIIK-4" cnoco6nocrr,rcr

fipaKTruecKoft 4exrem,HocrIr HoBbIe 3manvrfl

IIK-7. r'oroBHocrbro

Ha pa3pa0oTKy MaTepLIaJIoB II KoMIIOHeHTOB

IIK-8, cnoco6nocmx>

Ml{Kpoou,C'rerr,firoft Tex}II'IKr{ C

34AaHHbrD( rpe6onanzfi
1.) 3uarr:
o rcnaccu$llKarllrro KoMrroHeHToB

o [pr{Hrl[nrr u oco6eHHocrr.r

. oa3oBble KOHCTpyKrIVrv vr oclil
oeHcopHr,rx Mr4Kpoc[rcreM (IIK-7);

o TexHoJrofvqecKvelpoqeccbr

2) Yrraerr:

1. IIEJII,I OCBOEH Ar4C Ur4rrJrrrHbr (M oAyJr.fl )

pHbre MlrKpo ctrcreMhr)) trBrrfler c s. upuo 6pereu ae

KoM[oHeHTax. MprKpocr4creuuoft TexH]rril,r,

pl{Hrlr,rflax zx (f yHrrlr4oHt4poBaHux, oco6euHocr.{x
KIX I3TOTOBJICHI,I.JT.

T4VI V TEXHONON&I I43TOTOBJIEHI4' KOMIIOHEHTOB

n $ynrquoHr4ponaHr.rr Mr,rKpo r,r HaHooJreKTpoHHr,rx

xapaKTepr{cTr{K l\{r.rKposneKTpoHHbrx Mrzr(pocrrcTeM

2. MECTO Ar4rCUtr bI B CTPYKTYPE OTIOTI BO

)) ornocrlTcr K !:r{cutrrrJll4HaM rro slbr6opv

MaH,IcrpoB rro HanpaBJreul4:ro <Hano-rexnoJrolrrrur 11

I4 TpeOyeT ocBoeHus cJreAyroulr x KypcoB:

MHOII TEXIII,IKI4:

I,I3yr{eHr,rf, Aaunoft Ar.rcqurrJrr.rHbr, MoFyT obrtb
ro [po(b]rmo rroAroroBKr4, a

raqzonuofi pa6oru.

3. KOMTIETEHUI4TI4 OE

hIX AT4CIIH[JrI4H

PE3YJIbTATE OCtsOE
AIOIIIEI-OC,I, OOPMI4I'yEMbIE B
Ar4 CIIpIIIJrr4tHbr (M O,4l/Jr.fl )

Sopiraup;grorcr cJreAyroru,re KoMrereHrlurr :

o [pr4oopeTaTb lr r4c[oJrb3oBaTb B

WeHvr n cnoeft [peAMerHoit o1tncru
3qarrvs. Hal parpa6orry rrpoeKTnru: penreuufi

r{ Ml{Kpocucrerugofi TexHr,rKt4

sJIeMeHTbr vt npu6opu HaHo- LI

Tr,rrroBbx rraKeror] rrpHKJraAHbD( [porpaMNr c yr€rorra

Mr{Kpocr{creu (OIIK-4, IIK-7);
Ht4poBaHr,rs Mr.rKpocr4crena (IIK-7);

TexHr4qecKr4 e xapaKTepr4 cTr{Kr.r KoMrroHeHToB

lcrBa ceHcopHbrx Mr4Kpocr4crena (fIK-8).



'. aHutur3upoBaTE OCO6eHHOCTT4

Mr{Kpocr4creM (OnK-4);
.3) Bna4em:
,D HaBhrKaMu pa6our c orAeJfbr{brM

O HABbIKAMI4 TIPI4MEHEHI4' KOMN

TexHr,rqecKprx cr4creM pa3Jrr,rrrHoro (pynrquo

4" CTPYKTYPA [I CO

06qa[ TpyAoeMKocrb ArrcqpruJrr{Hbr

(fynrqnourrpoBarHr4r KoMrroHeHToB

KoMrroHeHTar\dr,r Mtrr{poczcreunoft TexHHKpr (ilK-8);
reHToB MlrKpocrrorerunofi T'exHr.rKlr npr4 co3AuIF

lJrbHoro Ha3HarreHlrr (nK-7).

i, Ar4cllurrJlprHbr (MoAyJrfl )
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Te,urr JreKrlrrfr.

Pa.s4et 1. Iapavrerpbr rr xapflKTepl
l.l. Bne4eurze, o6rque rroJroxeur4f,.

rrapaMerpoB r{ xapaKTepucTr,rK KoMrroHeHTo

I,il.. Bz4u MrrKpoct4creM" Knaccl
Mr.rKpoctroTeM;

1.3i. Mero4rr flocrpoeglr;r gJreKTp(

ceHcopHbrx MlrKpocrrcTeM.

ParAel 2. CencopHbre KoMrrotrreHTbr

2.1 llresoeneKTpr{qecKue AarqvKr
,4aBJreHr.{'I;

2.2. Ceucoprr yrJroBbrx cKopocrefi.
RR-rznaL;

2.3 Cencoprr nr4HefiHbrx ycKopeHr{i
'rl{[a. Mi]rrrHrrKoBbrfi r4 oceBoft aKcenepoMel

2.4 Ananoro-qz$ponuerpeo6pa3ol
2.5 OcnosHrre nplrnrlr{[br Korrcrpyu
Pa:r4e.n 3. lereucropbr rrpucyrclBufl

cTr{Ka MrdKpo3JIetKTpOMexaHrrrrecKIIX CI{CTeM"

Tepuraurr, olpeAeJreHr4s, 6yKBeHHbre o6o3HarreHrd
rMr{Kpocr4cTeM;

$uraqrax MnKpocrrcreM. tJ6nacru np,r4MsHeHu

,HHbrX cpeAcTB 0 ucIIoJIb3oBaHr4e Korv[roHeHTO

MITKpOcI{cTeM.

. .{aruuxu Mar.Hr.rrHofo rroJrs, TeMfleparypb]

MuxpoeneKTpoMexaHr.rqecKufi r.r{pocKon LL-runa

Mr.rrpouexanr4rrecKr,re aKceJrepoMerprr l,-runa,

,TEJII{

oBaHU.S r,I MOAeWIpOBaHUS Mr4KpOCrrcTeM.

ABr.rxeHrrs o6rercros

ceHcopHbIX

co3AaHr4r4

HILfl

Hv-fl

TOB

ild,

R-



3.1 YnrrpasnyroBbre, eMKocTnbre

3.2 MurponolHoBbreAereKTopbr

3.3 3rer<rpocrarr.rqecKr,re piarLilrK:z

3.4 OnrosnenrpoHHbre AereKTopbr
3.5 fiarturcu co cnoxHoft Qopruofi
3.6,{ererropu ABr.rxeHr{r,

crreKTp€t lr AaJrbHeM IrIK 4uaua:oue.
FailAer 4. Texuo.norrrqecKrre rI

CHCTEM,

4,L Ocuonnrre [pr{Hrlr4[br opraH
4.2. Marepuanu 4rrfl rz3ro'roBJr

Mr,rKpoclrcTeM.

4.3. Ocuonnrre orreparlIaIr [por{3Bo
4.'4. Mr.rr<polurorpaSur^;
4.5. O6r€uuas u rroBepxuocirua.f, M

416. LIGA rpoqecc, 6onAurn.rr

Jlrnb op aro pHrri"n np arrurcyu.
Jl.P.J\b I . Zccne.{onanr,re

reMneparypu (2 u).

JI.P.Ilb2. ZccneAonanrre xapaKre

JI.P.JS3. IrlccneAosauue xapaKre)

JI.P.l.lb4. I,Iccne4onau ve xapa

5. OEPASOB

B 'paiurcax JreKrltroHHoro Kypca:

5.1[. AlcrnnHbre r.r rrHTepaKTrrBrrbre

C qenrro Qopurapon aHvrfl. v piltBl4Tr4fl

llpoqecce r4clloJrb3yroTcf, aKTI4BHEIe Vr

cotrerarrnu c BHeayAr4ropHoft pa6oroii: (

AoMarrrHr4e pa6oru).
5.21" CarvrocroqreJrbHaa pa6ola cry
Ca,ruocrorreJrbHa.lt (nneay4ra:ropuar

TeopeTr4rqecKoro MaTepnana npl1r

paooTbr rro [paKTr4qecKr4M 3aHSl][rM.
nkrTepaT'Fpbr no peKoMeHAOBaHHbrM H

[penoAaBaTeneM rIpaKTVKr.r 3aAaq, [o.qroTo
5.3i. Ltorruvregzftnbre rexH
Heroroprre r{3 JreKqr{oHHbrx rz

MyJrbrr{MeAuirsoir ay Avrropvu (uanpurrlep,
rrpoeKTo'pa.

5.4. PefirzHroBaq
Peii'rznr-roHTpoJrb

cyr\fMap]Hrr,Ix 6annos uo

r,rKr,I [pvcyTcTr]]rr.

VLfl..

HVIfl.

)KeHvrs.. Crpyxtyprr AarqLrKoB.

bHOIO gJIEMEHTA.

e B Br,rAr.rMoM, 6nuxnerra I4K .ur.rarra3orrax

rrporr3BoAcTBa

Lr coBpeMeHHOrO

s. MrrKpocr4cTeM.

MrrKp o9JreKTp oM exaHrrrrecKr{x

[por.r3BoAcTB a Mr.rKpo {]r4 cTeM.

Kpeunzfi, KaK Marepr{an Lrrfl

MLIKpOSJIeKTpOHI{KI{ ;

xHon0n{t;

K TeH3Ope3I4CTrIBttrOfo AaTqrrKa AaBJIeHI,I' Vr nATrrvKa

K Aarqr,rKoB MarnarHoro no:rx (4 u).

AarqrKoB ycxopenufi (6 u)"

AarquKoB yfJrorlbrx cxopocrefi (6 .r).

TE JIbHbIE TEXHOJIOIBII4

bI oovqeHrrfl
npo (p ecczoHaJrbHr,x HaBbrKoB cryAeHToB n yre6uov
rrrepaKrr{BHbre rfopuu IrpoBeAeHr4r saHflTprkr B

pa6orrr, r.rHAr{B?rryan6HE,reIITpOJrbHbre ayAr,rTopHbre

pa6ora cryAeHToB BKJrroqaer 3al(pelreHr,rs
K BbrrroJrHeHHrO r4HAr,rBr,rAyanruofi Aorrrarrruefi

caMocrorrenruoft pa6oru - v3f{eHr{e
pIKaM pr KoHcleKTy lerqr,rft, pemeHl4e llbrAaHHbrx

Ka K 3K3aMeHy.

ooYqeHnfl

xux sausruia npoBolrrcr B Br{Ae npesenraqufi n

I4CrrOJIb3OBaHr,reM KoMrrbroTepHoroayt. 430-3) c

crrcreMa o6yven
rrpoBoAr{TCf

cJreAyrotqrrM

pa3a 3a ceMe0Tp. On flpeArroJraraer orIeHKy

Ha KOHTpOJIbHbX 3aEfTvtflx;Ir(krM: 6a-nnrr



KAqECTIIO BbIIIOJIHEHI{S .IOMAIIIHI,IX

Mepoflp u.rrTr,rrM ollpeAenseTcr JreKTopoM,

6. OUEHOqHbIIT CP
ITCIIEBAEMO CTI4. IIP O]VI

o cBl 0EHufl , n.muIIruJrI,IHhr r4

61 . 3rcralreuauuonurre nonllocrr
1. Ocnonurre rroHflTrrfl rr or
2. llpurueuerure KoMrroHeHToB Mlr

MeAr{rIIa HbI, n 6rrtonofi rexuprr<e.

3. Knaccz$r.rKarlr{r ceucopubrxMlr
4. Teusopesz.crrasHrrft Mocr .[r

CAsurosrrfi reH3opesvcmeHrrfi e(f (fercr.

5. 3$Sercr Xonna kr ero rpr4
MarHr.rlroro conporr4BJreHur. flpuHqun 4e

6. Ceucop 4aBrreHnfl, Ha cABrrroBoM

7. CencoprrreMfleparyprr: oc
xapaKTepldcTr4Kr{, [pr,rMeHeHr{e.

8" Enarocrnoft [pr{Hrlr,r[ n
,IIABJICHPI'I.

9. Arceuepouerpbr: Br{Abr, KoFr

10. OcuonHbre xapaKTeprrcrr.rKrr Mr4

I l. fupocKorrbr: Br.rAbr, KoH

12" Ocnonubre xapaKTepr4crr.rKr,r M

13" IlresogneKTpr4qecKue ceHcopbr.

14. CeHcopbr repMr,rrrecKoro c
15. Ceucopbr rAepHoro r,r3nyqeHr.r.f,.

16, Xrair.lu.{ecKr4e ceucopbr" fagonrrft
17. Auanoro-qn$ponue u qurppo-aH

lB. [erercropbr rrp?rcyrcrBus a
19. flprurqun qeircrnwf, r4 KoH

20. llpnHqran 4eftcrnux u x
21 " flpunqun geirc.rrlux n
22, MurpoMarnr4THbre ceHcopHr;rx M

23, Cucrevt:r' aBToMarr{3r.rpoBaHHo

Mr{KpocrrcTeM

24, Kpeunraft . MoHor<prrcraJrJrr.rqecK

n-Tvna.

25,,

26,

27,

28,
t0
-t.

30.

OcuonHrre orrepaqrlIE npou3
Murcponurorpa$ur.
O 6renrHas r.rMr{KporexHoJr0r[{.

flonepxnocrnas Mr4K

PenrrenoncKaf, Jrr4Torp a$ut u LI
BonAzur frpoqecc.

za1arruil Pacnpe4elenze 6annoB rro KolrrpoJrbHbrM

AprcqurrJilrHy.

CTBA l.Jrfl TEKyIUEIO KOHTPOJq
HOIZ ATTII CTAITI,/iW IIO IITOI"AM

EEHO -METOA I,ITIECKOE OBE CIIEqEHIIE
CAMOCTOfl'TEJI OTZ PANOTbI CTY.IIEHTOB

r,rr Mr4KpoctrcTeM.

pocr{creM n anrouo6zlrnofi TEXHI{KI4, B QONACTII

I{CTCM.

quII paooTbr ceHcopa I,aBJreIlLrs. Ha elfo ocHolBe.

eHr.re B ceHcopax MarHr{Trlroro rroJrfl. 3ft$ercr
Ma|HIITOAI4OAOB Ir MarHr4ToTpaH3r,rcTopoB.

reH3ope3ncrr4BHoM e$(f erre.
BIe Br{Abr, rrpr4Hllrz[bl 4eitclnmx, Merponton4qecKl4e

s., 9yncrezteJrbuocrb eMKocrHbrx ceHcopoB

qr{r, [pr{Hrlran 4efi crnu;{ rr rrpr{MeHeHr4e.

xaHr,rqecKr{x aKceJrepoMeTpoB.

trprrHrlun 4eficrnux 14 [pr4MeHeHkre.

r4qecKr.rx f r4po cKoIIoB.

sraxa pa6orbr, KoHcrpyKrlt4lr, Mareplranbr.
Suerrpounbre relpMoMerpbr.

sAepHofo rr3nr{errr4s

Ha ocHoBe AByOKLTCT4 OJtOBa.

Bbre [peoopa3oBaTeJrv 
"

us oobeKToB.

S AATqAKOB,IIABNOHI,I.'I.

fl nr{poMeTpoB.

,I MrrKpoMexaHzqecKr,rx rraI't poQ onoe.

I4CTEMbI,

rrpoeKTr{poBa\,rvs. ceHcopHbrx KoMrroHeHToB

lI rr o JrrrKpr{ crarrJlu qecKufi np eruur.rfi . Kp err,rHra it p - u

Mr,rKpocIIcTeM.

A-npoqecc.



6. 2-Eg m o cbt-p efi rnnr-ro nrp o_rr8

Be@
1" Kuaccu(praKarlrr ceHcopo:B uo uro, Susuxo-xr4Mr4trecKr4M rrpr{Hrlv[aM

Aer{cTBrlrr, ocHoBHbrM xapaKTepr,rcTl4KaM r,r HVqecKoMy Ha3 HaqeHr4ro ;
2. TeusopesncrueHrrfi Mocr r,r [pr4

Clezrosrrft reH3ope3rcrrannrrfi s([{lexr;
3. Ilresosnerrpr{qecKlre 4arqtrKu;
4.,{ar.rnru reMrreparypbr;
5. Aar.ruru naBnentrn:

II paooTbr ceHcopa AaBneHI,I{ Ha ero ocHoBe"

6, .{ar.rnrcu MarHr,rrHoro rrortrl
7. MurpouexaHr4qecKr4e L-runa, R-rana;
8. Ma-grnraronrrfi n ocenoft erp.
Poilrr.rnr-rcoHrps4E llq 2
l. fiapocronr,r: Br.rAhr, KoH lpriHrlr{[ Aeftcrsvs, rz nprrMeHeHr.re;

2. MzrpoeneKTpoMexaHn.reoKr4fi LL-runa, RR-runa;
3. Koncrpyrqvs.unpvnrJnn

II lonnKpr{cr€uurr4qecKuft rpenruzfi. Kpernruzit p- u

2, Ocnonnrre rexHoJror[qecro,Ie n Mr,rKp o I Jr eKTp O Hr4Kr{ ;3" @oronnrorpaSux, ee Qrasurrecn orpaHr.rqeHzs. PenrreHoBcKafl uzrorpasux rE

LIGA-npoqecc;
4. CneunanurbrerexHoJrofr4r.r Hraf, ceHcopoB;
5. O6tervruas Mr{KporexHonorr{r;
6" llonepxuocrHar MrrKporexHoJl

CemocrorreJrrHa-f, pa6ora cryAeHToB
paMKax JneKrIr4oHHOrO Kypca, rroAfo,roBKy

ocBoeHrre Marepl{aflon, cla6o ocnetqdHnrx e
ilpaKTr{qecKuM 3€trurrt4rrM, [oAroroBKy rc peftrzur-

KoHTponm r.r gK3aMelry. Konrponr
na6opar,rpHhx 3aHrrr4Jrx. Orxprrrmi

prJr caMocro-{remHofi pa6oru ocyrqecrr}nsercr Ha

IIECKI,IX CIICTEM"

4. 3$Qexr Xolla u efo rpr4MeHeH
MaIHI,IT',OAT.IOAOB I,I MafHI{TOTpaH3r4CltOpOB ;

5. Anaroro-qu(fponrren
6. .{ererropu ABr{xeH}rr.
P(:fi:ruHr-rcoHrpolr J\b 3

1. Kpervruzfi. MoHonpzcraJrnr.rqecK
n-Tr4na)

9. C)rcr.rclenrae KpeMur.rr. Cnoficrsa A

f, .4eTeKTOpOB TeIIJTOBOIO rr3Jry reHLI{;
B ceHcopax MafrrrrrHoro rroJrr. llpuHqrarr geftctr,vt

BonpocoB:

Anr vHTefpaJrbHb,rx cxeM,

KI{Cr,r KpeMHr{r.

1. llpuuqunrr Mr,rHr.rarropv3arlrrr4 TexH

2. l[erenropu relJroBoro r,r3Jryrrerrr4r, xlac cu $ rar arJprs. v [pr4M eH eHr.r e. Ko Hc,rpyr r\kr s n
npr{Hrlun 4eftcrnut AereKTop oll t43JryqeHr,rr.

3. Ii:raccrzqecr[e v M[KpoMt4 pHbre TepMoaHeMoMeTpbr, ux KoHcTpyKrIr4r4 u
rrpr{Hrlrrrrbr Aeft crnus.

4. f[erer<ropu r{sMeHeH}r.n rroroKa ra3a: (pusz.recrr.rfi flpr{Hrlr.rn pa6orsr"
J/nrrpagnynoBbre r4 gneKTpoMafHr4 pacxoAoMepbr.

5. lllcro.rHzxr,r snexrpu.recrcoft gHep I4 4rrfl ceHcopHbrx Mr,rKpocr4cTeM HA OCHOIBe
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