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l, Ilenu u sadaqu ocnoeHun duc4unnuutr

I-lensro r43f{eHr{fl Arrcur4rrJrr4Hbr qBrqercs Aarb 3HaHIas o KoMnJIeKce rpe6oBaHl4fi,

orrpeAeJrflrourux elr6op oreMeHrHoft 6asu AJII peaJlu3aqul4 ynpaBncloullx Bo3,{eficrsufr Ha

3negTpolpr.rBoA lpld ynpaBJreHr.rr,r rexHoJloruqecKuM rlpoqeccoM alu o6texroM B coorBercrBl4H

c 3aAaHHbrMI4 Kpr,rrepr4gMn, o6ecnequsaroUl{MLI noBbIIrIeH14e npolI3BoAI4TeJIbHocrll rpyAa'

3KOH OMT4IO MarepLIaJI bHbIX LI 3H eprerl4qecKl4x pecypcoB.

3aAaqu H3YqeHuq AI4cqI'IIJII{HII :

$opvrynupoBaHr.re {eneft r4ccneAoBaHl,ls 3JIeKTpoMexaHHqecKLIx cI4creM;

nst6op MeroAoB pelxeHl4t 3aAaq HccJleAoBanprs 3MC;

3aMeHa cloxnofi TexHlrqecKoft uoAelu npocrblMl{ MareMarI4qecKHMI4 MoAeJItMI4,

o6ecnequnarc[Ir4MH BO3MOXHOCTb I,rCrroJIb3OBaHHs H3BeCTHbIX MeroAoB I',I MeroAI',IK

AHAJII,I3A:

[peAcraBneHr{e pe3ynbraroB pa6orsl n yao6nofi Ant Bocnpurrux $oprrle;

a1a[ru3 [OnyrreHHbrx pe3ynbTaToB H rIpofHo3I4pOBaHIre I4x H3MeHeHI4t fipu

I{3MeH9HHH HaqaJIbHbX yClOenft 3a4Aqu HJIU HeKoTOpbIX ee napaMeTpgB;

r.rHTeprrperaUr{r noJrfreHHbrx pe3ynbraroB B TepMI'IHax peuaeMofi saAaqI'I;

ocyilIecrBJleHr4e aAeKBarsoft caMoorIeHKI4 H caMoKoHTpont B fipouecce BbInorHeHI'Iq

Pa6orbl;

rrnaH r,rpoBaHpr e !r opf aH v3a\ufl co6crseH H ofi Aesrels HocTI4

Aarb 3HaHLrr o pexr,rMax pa6orsr gneKTpogHeprerl,IqecKllx ycraHoBoK pitsnl4qHofo

Ha3HaqeHl4t,

fionyrreHue z;grartuit o $usuuecxux ocHoBax $yHruIaonupoBaHl'It pa3nl4tlHblx

3neKrpoHHtx npu6opoB !I ycrpoftcrn, o6 ux cgoftcreax

Bo3MoxHocrflx, npuo6pereuue ylreuufi rpaMorHo I{crtonb3oBarb rIoJlyqeHHble

3HaHUfl npfi rrpoeKTlrpoBaHlrr{ Lr 9Kc[nyaTaIII4I4 OTAenbHbx y3JIOB H MeXaHI'I3MOB CI4CTeM

aBTOMaTLIqeCKOTO ynpaBIeHI'Iq,

Bo3MoxHocrsx, npuo6pereHnr HaBbrKoB npn BsIIIoJIHeHIII,I hccneAoBareJlbcKt4x,

pefJIaMeHTHbIX u peMoHTHbIx pa6or.

2. Mecmo ducrqurutunbr G cmpyKmype OOn BO

.{ucquunHa orHocr4Tcr K Ar{cqunn}rHaM BapI,IarI4BHoft rlacrl{ 6loxa E.l <AucqunrI'IHbI

(r,roaynu)> OfOC BO no HanpaBneHI4Io noAroroBKI,I 15.03.04 ABTOMATI43AIIIII
T'EXH OJI Of I4TIE C KZX IPOTIEC C O B I4 IIP OI,I3B OACTB.

3. Tpedoeanun K pesynbm&maJvt ocnoeHufl ducqunnuuu:

flpoqecc H3yr{eHr.rq Ar4crllrrrJruHbr HalpaBJIeH Ha Qoprr,ruponaHue sJIeMeHToB cneAynulnx
KoMrrereHrlHft n coorsercrBr4r.r c @fOC BO ra OOII BO rlo AaHHoMy HanpaBneHulo rIoAroroBKI{

(r;uequarrHocru):



Ooplty.tttlPoBKa KoMnereHulrlrKol
KOMIIETEHUHIT

CnocoOnoCiulo K KoMMyHLIKauI'Ir n ycrnofr Lr nucruenuofi tfoPruax Ha

3aAatr MexrI,Ir{HOCTHOfO I'IpyccKoM I,I I{HOCTpaHHOM S3bIKaX AJI' peuleHHt

MexKyJlbrypHofo ssaI4In{OAe4gTE44

Cnoco6uocrblo K r43aur4l{ u cauoo6
we KoMnemeH

CnOcoO"ocTbIO ucloJlb3oBaTb cOBpeMeHHge un$opMaIIpIOHHbIe TeXHOJIofIaI'I'

TexHLIKy, rIpI4KnaAHbIe nporpaMMHble cpeAcrBa npl4 peIneHI4H 3aAaq

npo6eccuonalruofi AeqrerbHocrpl
Goco6"oc1rrg yracrnonarr n paspa6orxe rexnuqecxofi AOKyMeHTaIII4I'I'

csssaHHofi c nPo$eccraoH@

Bpe:ynlrareocBoeHLI.sAI{cuu[nI{Huo6yualoutr'IftcgAolNeu:
3narr:
- Ilpr{Hrlr4[br cr{cTeMHoro IIOAXOAa, cocTansr 3MC, ycrpoficrea pI SJIeMeHTbI CIICTSM;

cuoco6u ynpaBneHl4fl t4 cofracoBaHufl'

- o6uue flpr4grrprflbr ycrpoficrna u pa6orrr sJreKTpoMexaHldqecKl4x npeo6pasosarerefi

(3MrI);
- crpyKrypHble u $ynxuuoszutluste cxeMbl peanbHblx 3MC'

Vuerr:
- paccqurbrBaTb ynpaBneHLre rIoToKoM sHeprul{ e 3MC, cloco6u, 3aKOHbI I4 CI{CTeMbI

y[paBneHIlt;

- noa6raparb nonynpoBoAHr4KoBbre, ycHJrr{TeJIbHbIe npeo6pa:oBIITeJIbHbIe ycrpoftcrea

3MC C pa3nuqHblMl4 I4cIIoJtHI,ITeJIbHbIMLt npI'IBoAaMlI I4 MexaHIl3MaMI4;

- r4cnoJrb3oBarb qacrorHofo perynupoBaHl4s cKopocru 3MC c 3neKTpoABI4fareJIflMH

pa3IrIHOrO Tldrra;

BlaAers:
- HaBbrKaMu B noA6ope crarlrqecxux npeo6pa:oearerefi 3MC c ABI'IrareJItMI'I;

- HaBbIKaMI4 B orIpeAeJIeHLII{ xapaKTepucrrax SMTII;

- MeToAaMpr npr4MeHeHlrg H3MepI{TeJIbHbIX 9JIeMeHTOB, SJIeKTpoHHbrx KOMMyTaTopoB B

3MC.
4. Cmpyxmypa u codepucauae duc4unrruHbt (*todyna)

4,1, Pacnpedeneuue mpydoe,uxocmu 6 3.e./qaclx no eudaJ|t uydumopuoit u

cat ocmonmenuuof,t padomu cmydenmor no ceMecmp(w:

Cerraec'rp

Koruqecreo qacoB

Ooprr,ta

I,ITOTOBOIO

KOHTpOnq

Tpyaoenr
ocrb,

s.e./qacst

B rou qrIcJIe

Ay4uropnrrx Cauocr.
pa6oruBcero JIexuufi

JIa6.
pa6.

flparruu.
3aH

9 s/180 33 l2 10 t2 138 SK3AMEH

Llmozo: 180 33 t2 10 L2 138



4.2. Pacnpe\eneuue eudos yve,noil pa^omor u ux mpydoeMKocmu no nodynnrvt

0uc4unnuuot

4.3. Teuamuqecxuil nflaH no eudam yvednoil denmenuuocmu

Jl.ercuull

HalrruenonaHue ruogYnefi

Koruqecruo qacoB

JS
pa3-

treJra
Bcero

Ayuuropnan
pa6ora

Bueayt
pa6ora

(CP)JI II3 JIP

O6uue cBeAeHus o6 9MC )z 2 2 2 22

2 3rerrpouexaHuqecKlle rpeoopa3olqlgn4 32 2 2 2 22

3 3nexrporr,rarHl4THble uoueurrt 3Mll. 2 2 2 24

4 TeopHs o6uotox 3Mn. 30 2 2 24

5 3ne^teHt"t o6rqefi reopuu 3MII 14

MareMarHqecKoe onucaHl'Ie

32 2 2 2 22

6 Viffiie""e noroKoM sHeprru s 3MC
(rroueurou, cKopocrblo pr noJIoxeHI4eM

pa6o.{ero opmHa MexaHH3ML

)z 2 2 2 24

llroro: 180 l2 t2 10 138

.Me

nr/n

Houep
pa3AeJra

AITCIIUIIJIIdHbI

O6reu
qacoB

Tepra JreKurru

Vqe6no-
HarflsnHbIe

noco6raq

t
I 2

flpuuqunrt clrcreMHoro noAxoAa. Ha:Ha'reHue

14 cocraB 3MC. Heo6xoAlauocrb cofJlacoBaHut
gJreMeHToB 3MC. Ha:uaqenue orAeJIbHbD(

oJreMeHToB 3MC. Tunu [pLIMeHseMbIX

gneKTpoABurateleft H SJIeKTpoMexaHI4qecKI{x

AarqI4KOB cKopocTl',I, v noJloxeHl{t'

floAcucreltbl, BXoAtIrII4e B cocraB 3MC.

flpeaeHraqul

2 2

npunutatrol Aeftcreuq 3Mfl,
rrpeAHa3HaqeHHblx ilnfr pa6orst s 3MC.

flpunuuurt co3AaHl4fl Bpauarcueroct
MarHr4THoro norq. SMll c npeo6pasoBareJltMl'I
qacrorbl. Craruqecraq ycroftuunocrr [pu
pefyJll{poBaHula qacToTbl BpaIIIeHI'It.

flpeseHrauur

a
J

a
J 2

OnpeAeneuue SneKTpoMarHI4THoro MoMeHTa

no r.I3MeHeHI4IO 3HepfHI4.

flpeseuraqur

A.t 4 2
Cnsgr MarHI,ITHoro noJlt B Bo3AyIxHoM 3a3ope

c roKor\{ o6uorru.
flpereuraunr

5 5 2

3MC Hesaeucl{Mble BerHrII'IHbI Ll

rrpeBpaLIIeHUe sHeprHI4 B gJIeMeHTax
flpeseuraqur

6 6 2

3a.qaqu ynpaBneHvq 3MC, MoMeHTbI I{ cI4JIbI

conporuBn eHuA, Cnoco6rt, 3aKoHbI I{ cllcreMbl

ynpaBJIeHHfl. PaIluoszutrsoe pacrpeAeneHl4e

nepeAarorrHblx tII4ceJI e 3MC' Conpeueuurte

cnoco6rt perynl4poBaHl4q r{acrorbl BpauIeHI'It

flpe:euraqur



nBHrareneil [epeMeHHofo roKa.

Illroro: L2

Ilparru.recKl,Ie (ceMuHapcKIIe) 3aHflTllr

Jla6oparopHste pa6orrt

Nc

n/n

Houep
pa3AeJra

AIICqUTIJII{HbI

O6rervr
TIACOB

Tevra npaKTltqecKnx 3aHsrufr paOorsl
Yqe6Ho-

HarJIflAHbte
uoco6[rq

I I 2

Heo6xoAnurocrr <pas6ueuur> 3MC Ha

OTNEJIbHbIC 3BEHbfl

3rexrpouuufi
ueroAuqecrufi

MaTepI{aI

2 2 2

flpuHqr.rn Aeficrsus v perynl'IpoBaHl{e
qacToTbl BpaIueHI,Iq acl{HxpoHHoro

rpexdassofo ABl4fareng Asoft Horo rII4TaHHt

3rexrpouuuft
H,teroAuqecxptfi

MATEPI,IAJI

3 J 2

llyrucauuoHHocrb 3JleKrpoMarHurHoro

MOMCHTA

SrerrpouHltfi
ueroAuqecruft

MaTepI4aJI

Aa' 4 2

O6Nroro.{Hat $ynrqar. flpocrpaHcrBeHHble
BeKTOpa

3rerrpoHHrtfi
uero4rauecrufi

MATCPI,IAJI

5 2

3MC Hegasucl4t\arte BeJIHT{I{HsI 14

npeBpaIrIeHI,Ie 3Hepruu B sJIeMeHTax

3rexrpouHufi
ueroAuqecrufi

MaTePI'Ia,'I

6 6 2

Oco6ensocru pa6oru ,{IIT npu rI'IraHpII4 or
ronynpoBoAHl4KoBblx upeo6pasoearerefi

3rerrponuttit
ueroAuqecruft

Marepl{an

llroro: 12

J{b

u,/n

Honrep
pa3AeJra

nrrcqnrlJrlrHbl

O6reu
qacoB Terrra ;ra6oparopuofi pa6orrt

Yqe6no-
HarflqAHbIe

noco6uq

1 2

OcHosrt flocrpoeHuff 3neKTpoMexaHI{qecKHX

clrcreM u ycrpoficte.
3rerrpouurtfi
N{eroAu.{ecrufi

MaTepI4aJI

,'z
2 2

OcHosHrte [pIdHIII4rIbI rlocrpoeHl4t peaJIbHbIX

3JIeKTpOMeXaHI4tIecKI{x cLIcTeM.

Srerrpouurfi
N,teroApI.{ecKufi

MaTepl4an

t
J J 2

I4suepurelrnue sneMeHTbI

3neKTpOMeXaHUqecKI4X CHCTeM.

3rexrpoHustfi
neroAuqecxufi

Marepr4iul

4 4 2

Vculurelrn o-upeo6pa3oBareJIbHble
ycrpoficrna 3MC.

3nercrpouurfi
lreroAuqecruft

MATCPI,IAJI

5 5,6 2

Crpyxrypusle v $ynxquoualrurre cxeMbl

peanbHbrx 3MC.
3rerrpouuufi
ueroAuqecxnfr

MaTepI4aJI

LIroro: 10

6



Nr
nln

Hovrep
pa3AeJra

nucuIrrrJlIlHbI

Teua H eua CPC
Tpyaoenar

ocrb
(n qacax)

HasHa.{euue or,IIeJIbHbIx 3JIeMeHTos 3MC. Tu nsI

npr4MeHqeMbIX gJleKTpognurareleft u

sneKTpoMexaHHqecKHX AarqI'IKOB CKOpOCTI4, I'I IIOJI O XeH 14 g.

floAcucreltbl, BXoAqIqI4e B cocraB 3Mq.

24

2 2

flpuuqun reitcrr,un H perynapoBaHple qacrorbl BpaIrIeHI{s

acr.rHxpoHHoro rpex$asuoro ABI'IrareiIq AsoftHoro
fiVTAHI,i.fl,.

1AL1

a
J

aJ flvrucaunoHHocrb SJreKTpoMarHLITHofo MoMeHTa 24

4 4 flpocrpancrBeHHble BeKTopa. 24

5 5
Sleuenrrr o6rqefi TeopHI{ 3Mn v MareMarl4tIecKoe

OTPICAHI4C

24

6 6
Pauuona.ntnoe pacnpeAeneHne lepeAaror{Hblx qI4ceJI B

3MC
26

HTOfO 147

Caluocrosrefl bHaq paOora cryAeHTa

5. Ilpunepnan mefitamuns Kypcorbtx npoenmor (pa6om)

Kypcoear pa6ora ro yue6nofi Ar,rcUunJILIHe <3nerrpoMexaHl,IqecKl,Ie cl4creMbl))

yu:e6usnrr TIJIaHoM He npeAycMorpeHa.

6. OdpasoeamanbHbre mexwonoauu

B npoUecce ocBoeHr4s ArlcUunirr4Hbr (3JIeKTpoMexaHLIr{ecKI4e cl4creMbl) I4clonBylorcq

cn:eAyrourr4e o6pasonareJrbHbre rexHoJrorull: JIeKupIu, la6oparopHble pa6omt, npaKTIar{ecKI'Ie

3alflTr4fl., caM o crotreJlbHas pa6ora cryAeHToB.

Heo6xoArarnlo rncnoJrb3oBaTb aKTr{BHbre LI HHTepaKTI4BHbIe $Oprvru o6yveuur (pas6op

KoHKperHbrx cgTyarlufi, o6cyNgeHrre orAeJrbHbIX pa3AenoB AIdcIrI4nnvHu). B coqeraHHlt c

BrreayAr.rropHofi pa6orofi aro cnoco6crsyer tfoprvrupoBaHl4lo I4 pa3Bl{rpl}o npo$eccuoHaJ'IbHbx

HirBbrKoB o6yuatoutnxcr.

Aff 3aKpenreHr.rq sHaHufi ' cryAeuroB IIo KaxAoMy pa3AeJIy Kypca

<3lerrpouexaHlrqecKrle cr4creMbr) npoBoAsrca la6oparopHble 3aHflTr4s', qenblo Koropl'x

flrlJrflercr tfoprr,rr,rponaHr{e HaBbrKoB caMocroqrenrHofi pa6oru tro peIxeHI'IIo 3aAaq'

Marepual, 3aKoHcrreKTr{poBauHbrfi sa rexqn.ax, neo6xo,4l4Mo pefyJlspHo AorlonHtrb

crleAeHr4tMa v3 Jrr.rTepaTypHbrx r,rcToqHHKoB, npeAcTaBneHHbIX B CIII4CKe peronaeu4yeltofi

nureparypn. flo raNAofi r43 TeM AJrr caMocroqrerbHoro v3fleHllt, [pI'IBeAeHHbIX B nporpaMMe

At.rcur4rrJrrrHbr, cJreAyeT cHarrara npoqaTaTb peKoMeHAoBaHH)'IO nl{TepaTypy n [pLI

srlo6xoAauocrr4 cocraBlrrb Kpamufi xogcneKT ocHoBHbIX rloJloxeuuit, TepMHHoB, cae4eHufi,

rpe$yrouux 3anoMlrHaHr4s. vt tBJrrroruuxcq ocHoBo[oJlararoql4N,ru e sroil TeMe I'I HyxHbIX Ans

ooBoeHr4r rrocneAylouux pa3AenoB.

,{na pacurupeHns. gnanufi no Arrcrlr4[nr,rHe peKoMeHAyercq uclroJlb3oBars I'lurepuer-

p(OCypCbI: IIpOBOAI{Tb IIOpICK B pa3nI4tIHbIX IOUCKOBbIX CLICT9MaX I4 I4CIIOJIb3OBaTb MaTepI'IanbI

cilrTo B, peKoMeHAo BaHH bIX npen oAaBaTeJIeM Ha 3aljflTlrflX.



Ceuecrp
BnA sauqruq
(JI. fIP, JIP)

llcnorsryeMble uHTepaKTIrBHbIe

o6pasosareJrbHbte rexHoJrorrlu
KoJruqecreo

l0
JI flpeseHrauuH, pa3.IlaroqHsIfi Marepual t2
ilP flpeseHralluu, Peueulle 3aAar{ Ha flK u
JIP Peuesue 3a.Ilaq ua llK l0

I4roro: JJ

7. Oqenoauue cpedcmea dnn meKyulezo KoHmponfl ycneaaeMocmu,

npoMeilcymouuofi ilmmecmaquu no umozoJtr ocnoevun duc4unnuuat u yve6uo-
ilemoduqecxoe odecneqeH ae c&Mocmonmenunoil padomot cmydenmoe

7. 1. IIp unepu KoHmpoJtbHbtx 6onpoco6 :

L K;raccu$uxauuqgreKTputlecKuxMaITILIH.
2. 3rexrpuvecKr,re MarrrI4HbI - Bpalqarculeect MafHVTHoe noJle

3. SlerrpouarHlrrHbre upeo6pa-:oBareJru gneKrpr4rlecroft oueprr,ru. TpaHcSopMaropbl.

4. Vpanueuu.rrpaHcQopuaropa.
5. Pexunrslpa6orurpancSopl,raropa.
6. Bne[rHss xapaKTepl{crllKa rpancooprraaropoB, rlorepl{ u KlI[.
7. AnrorpaHc$oprvraroprr.
8. I4suepurerbHble rpaHc$opivraropu.
9. Tp€x$a:nuerpalrcQopMaropbl.
10. Knaccra$uxarllrq greKTpr.rqecKux MarxLrH nocroqHHoro roKa. Kouuyraqur u

fe0Merp14rlecKffr

I l. Vcrpoftcrno MarrrprH nocroqHHoro roKa.

12. AnT HB (Asurarerra rocroflHHoro roKa He3aBucr4Moro nos6yx.tenur) cKopocrHarl pt

13. MexaHr4r{ecKa;IxapaKTepIrcrllKa.
14. llycx.{IIT HB (aerararenr nocroqHHoro roKa He3aBLIcI4Moro no:6yxaeuua).
15. Topuo:nrre pexr,rMbr AIIT HB (Anurarerr rocrorHHoro roKa He3aBucuMoro

nos6yx4enrar).
16. Toprr,roxeurEe.{lIT IIB (anurarerq nocrorHHoro roKa rlocJleAoBarenbHoro

no:6yNgeuua).
17. AIIT CB (4uararelr nocroflHHoro roKa cosrvrerq€Huoro eos6yx4eHrar).
18. flpuvuuu Bo3Hr,rKHoBeHkrfl parvorroMex u cuoco6u I4x noAaBreHl4q.

19. flpunqnn Aeficrnus rp€xtpa-:Horo acr{HxpoHHoro ABI4rareJIt (AD. CroruNenue.
20. 3lerrpo,unuxyqaJr curau roKrr KoporKoro 3aMbrKaHlr.s o6uorxz poropa A[.
21. 3rerrpouarnurHnft rr,rovreurA[.
22. ArrueHar MorrlHocrb ta KnA AA.
23. MexasuqecKar xapaKrepr4crrrKaA.{. <DopnryruKrocca.
24. 3rerrpouexaHr4qecKar xaparflepucruKaA,{. Cxerr,rasaueueuur A[.
25. Pexunrsr pa6orsr acr.rHxpoHHbx ABr4rarerefi (A.{).
26. MexaHu.{ecK[ur xapaKTepr.rcrHKaA! npu ALrHaMr4qecKoM TopMoxeHzr4.
27. llpoeepxa A[ no HarpeBy, reperpy3or{soft cuoco6Hocrr.r 14 ycnoBr.rrM rrycKa, pacu€r
28. Aorrycrr{Moro qr4cJranxmoqeHrafi.

29. Brusuue HarpqxeHufl cerv Ha $oprr,ry MexaHr.rqecrcofi xaparrepr4crr.rKr{.
30. BrusHue aKTr4BHoro co[porr{BneHr'ts B rlenn poropa na (fopvry naexasnqecrofi
31. xapaKTepr{crr.rKu.

32. OaHoSasHbIe ABnrarenu. Tp€x<[arHbre ABr.rfareJrlr B o4no(pasnoM pexr.rMe.

33. Oano$asHbre KoHAeHcaropHbreABr.rrareJrr.r.

34. Knaccu$rara\us cvrHxpoHHbx Marrrr.rH (CM).



35, Ycrpoficrno CM. Mexanz.{ecKar xapaKTepl4crlrKa.

36, Pexuurr pa6oru cHHXpoHHbrx Anurarereft.
37, flycxcrEuxpoHHbrxAerararerefi.
38, 3rerrpuvecKar 3arrlrrra ABHrareJIeft npu KoporKoM 3aMIIKaHHLI.

39, 3nexrpuuecKas 3arrlr{ra ABufareJreft or neperpy3Kr4 tto roKy.

40. 3nexrpuuecxarr 3arur.rra ABl,rrarenefi or caMo3arlycKa I{ o6puBa [orr.

7.2. Tecmoeile sadauun (npwvepuue)
Tecr J\b I

l. 3aaaqefi yrpaBnrrouefi 3BM sBnrercs:
a) ynpannenne v BbrAaqa ylpaBnqrouux so:Aeficrnufi;
6) zsrvreHenue rrapaMerpoB;
n) :aqura rexHoJrorr4r{ecKoro flpoqecca;
r) peryrupoBaHr.re oAHoro napaMerpa;

.{) raurrrcarb uenb sosgeficrsr4q.
2. B pasorraxuyrofi cprcreMe ynpaBneHr4fl orcyrcrByer:
a) o6parnaa cBq3b;
6) :auura or rreperpy3Kr4;
n) raqura or Hartp.rlxeuuit;
r) acnolHr,lrerusslfi MexaHH3M ;

a) ycrpoft crBo Bo3MyIrI eHus.
3. B cucreue c 3aMKHyrofi uenrro nosAeficrsus ecrb:
a) o6paruar cBfl3b;
6) sauura or neperpy3Kr4;

n) roxonar 3arqr.rra;
r) :aqura or nepeHarrprxeHr4r;
A) ucuorHr.rreJrbHoe ycrpoficrno.
4. Ha:saqeHr,re r4cnoJrHr4TeJrbHoro opraHa:
a) pezuru:oBbrBarb sogAefi crsue;
6) sauura or nepeHanpf,xeHr4r;
n) roronar 3arrlr{Ta;
r) peryrupoBaHue cKopocrr4;

a) perynupoBaHlre reMneparypbr.
5. t{ro He BXoAr.rr B c}rnoBy}o qacrb 3JreKTpoMexaHr.rqecKofi cncreuu?
a) Aar.rux nosvryrqeuuft ;

6) upeo6pa:oBarenb;
n) gnHrarelr;
r) MexaH[3M;

a)ruytfra.
6.. 3$Serr 6ru:ocru rpr4BeAer K

a) yaenuveHr,rrc norepb MourHocrrr;
6) yrr,reurureHr4ro rrorepb MorrlHocrr4 ;
e) ne uslreuflrorcr rrorepr4 MorrlHocrr4;
r) uorepu MorqHocrr4 panusr 0;

4) norepu MorrlHocrr4 Bo3pacraror Ao 6ecKoHeqHocrlr.
7. Marepuan cepAer{Hr,rKa rpauc$opMaropoB:
a) al. rexHr4qecKffr cranb;
6) rr,reas;

n) zurnrorvrunrafi;

r),uy6;
a) rpa$ur.
8. Kar I43MeHI4Tcq cuHxpoHHar cKopocrb A!, ecnu yBerr4r{urb qr4cro ttap [onrccos e 2 per;a?



a) yueHrulr4rcq B 2paza;
6) ynerr,rvrarcn n 2 paza;,/^
B) yBenHqHrcrr \l pa3a;

r) 'yvreuuuvrcfl B {3 pa:a;

A) ynenuvurcr n {3 pa:a.
9. lKar I{3MeHHTcr cKopocrb BpaueHr4r A[ ecnra [r,rriuouee HanprxeHr,re yBerr4rrr4T cx u 2 pwa
a)yneruvurcr;
6)'yvreHrtuurca;
n) r:rauer panuoft 0;
r) no:pacrer Io 6ecnoHer{Hocrr,r;

4)'yrr,tenrulr.rrcr B 2 pasa.
10. t{ro npoucxoAl,Ir c rosS$urlr4eHToM ycuneHnfl npu rronoxureruuofi o6parnofi cBfl3tr:
a) ltaetuuuBaercs;
6) 'yrr,rensrnaercfl,;

n) ocraercr 6es rasueueuur;
r) cranonurcr panuuu 0;
.l) PaneH co.

I l. llprEuqnn .4eftcrens KaKoro Aarqr{Ka ocHoBaH Ha v3MeHeHHr.r eMKocrr{:
a) eMKocrHoro;
6) nu4yrrraBHoro;
B) rrbe3o-sneKTpr4qecKoro;
f) reHAoAaTqvKu;

a) :irolsssre Aarrrr,rKr.r.
12. 9ro rpol4cxoAllr c roe$QuqlteHroM ycr.rneHr.rs rpt4 orpnqareltuofi o6parnofi cBq3r4:
a) yueHruraercs:
6) ynenuvuBaercq;
e) pannuft oo;

r) panuufi 0;
I3. Koe$$rar{r4eHr ycr.rneHr.rr npv ronoxprrelsnofi o6paruofi cBq3u:
a) ttBenvl{.uBaerct;
6) yrr,reururaercfl;
n) ocraercr 6er u:ueueHur;
r) c:rauonnrcr paneu 0;

.u) Panen oo.

14. fitn qero [peAHa3HatreHbr reHAoAarquKr,r:
a) u:uepeuue 4e$opuaq:au;'
6) Nonrponb roKa;
e) 3aurrra or Hanpqxeuuit;
r) sarqnra or K.3.

4) U:rvrepeHr{e TeMnepaTyp.
I 5. 9ro flB[rsercfr ocuonofi ronynpoBoAHr,rKoBoro ycluruTenq :

a)lipaHsracrop
6) lltaoa
o) llepnaracrop
r) Tnparpon
a) Sxcurpon
I 6.. B HHAyKTr4BHbrx Aarr{r.rKax npor.r3Bo Aurcfl, npeo6pasoBaHrne B :

a) rrrHAyKTr.rBHocTb;

6) r'ox;
n) lraruurHuft norox;
r) noreHrlHar;

I) erMKOCTb.
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17, EuxocrHofi Aar.IHx pa6oraer Ha I{3MeHeHI4tI:

a) eMKocrr{;

6) ungyxruBHocrl4;
B) TOKa;

f) sanprxeHr,rq;

l) uaruursufi norox.
20, t{ro MeH.gercs B rIF,e3o3JIeKTpI,IqecKoM Aarr{I4Ke rIoA AaBJIeHLIeM:

a) 3apfl.I;

6) uaruurHuft uoror;
n) nu4yxruBHocrb;
r) ervrxOcrr;

4) ror.
21. TaxoreHeparop 3ro :

a) 4atuux cKopocrt4;
6) rora;
n) Hauprxeuzr;
r) uarsuruofo noroKa;

s) yrra.
22. Ha qro pearl,Ipyer rIHAyKTusHrtfi Aar'{ur?
a) rangyrruBHocrb;
6) roru;
n) uarnururrfi norox;
r) noreuuua-r;
g) euxocrr.
23. Karosa 3aBpIcLIMocTb BbIXoAHoro napaMeTpa oT BXoAHofo B ycI4JII4Tentx:

a) HenpeprtnHar
6) Cxavxoo6pasnan
n) OrcyrcrBue 3aBLIcuMocrI,I

r) lluronaa
s) Hyrenar
24 . Kaxoe csofi creo ucrloJlb3yercf, B yct4JILITeJItx Pefi uu :

a) Ocraroqnrtft noror
6) Irlerrreueur4e co nporI4BJIeHI,Is

e) Irl:rr.reneurle HanprxeHlrt
r) Irlsrueneuue $asonoro yrna
l) IrlsvreHeHr4e roKa
25 . Ocuoeuoe Ha3HaqeHI{e rl4pldcropoB :

a) BecxonraKTHaJI KoMMyraulrt
6) Ycuneuue cI4rHaJIoB

e) KourarrHarl KoMMyraIII4q

r) 3auura or neperpy3Kl'I

a) 3aullara or fiepeHanptxeHl,It
Tecr Nb 2

2(i.3a cqer, qero pa6oraer HHAyKITLIoHHaI cl4creMa:

a) B:auvro4eficrnpre ilepeMeHHoro MarHI4THoro IIoroKa I'I ToKa B AlIcKe

6) BsaraNaoaeficrs[e AByx MarHI,ITHbx noroKoB

n) Bsazrr,ro4eftcreue AByx rloroKoB B LIHAyKTypax

r) IrlsrrleHeul4e MafHHTHoro rroJrt

l) Irlgrrleneuue rroreHrllaurJloB

2'l . Kax BKJrroqaerct nepBurlHtul o6uoma rpaHc$opvraropa roKa:

a) B paccevry nvHuu
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6) flocneao BareJrbHo r.r3MeprzreJrbHbrM npra6oparra
n) llapanneJrbHo rl3Mepr4TenbubrM npu6opanr
r) llapa;rneJrbHo Jrr4Hrrlr

a) C Hynenofi cpeaHeft roqKu
2 8, fae Hcrronb3y[orcs aBToMarbr rameHr4s rroJrr ]

a) B qenr4 Bo36yxneHr4c 3neKrpoMarrr4H
6) B reHeparopHbrx rruHusx
e) Ha xa6elrsrx Jrr4Hrdsx

r) JHa xoporKtrx MorrlHbrx rr,rHusx
4) B nraHnxx c BeHTHJTrHITMH ycrpoficrnauu
29. B .ICIVI OTJII4qI4C PEOCTATA OT CONPOTI4BJIEHI,I':

a) JBo:uoxHocrb peryJrr4poBarb corrporuBJreHr.re
6) Buaepxr,rBaer 6onrruyro reMneparypy
s) O6raaaer 6olrrur.lu colporr,rBneHr{eM
r) Ilrraepxr4Baer 6olrurylo MorrlHocrb
a) Bu4spar.rBarb 6ollurue roKH.
30. fae BKnroqaercfl peocrar nos6yx4enur:
a) ll qenu eos6yx.4eHr.rs gneKTpoMarrrraH

6) B cunonofi qenu

n) ll uenu ynpaBneHrdr rrycr(oM
r) Il uenz yrpaBneHvq ocrauoerofi
a) ts qenfi 3arrlr,rrbr 3neKTpoMarrrrzH

31. Ornuque KoHraKTopa or rrycKareJrr:
a) OrcyrcrBr4e relJroBoro peire
6) Manas qacrora BKnroqeHr.rt
n) OrcyrcrBr4e 3arrlr,rrnrx Qyunquft no HarrprxeHnt
r) OrcyrcrBr4e BcnoMofarenbHbx KoHTaKToB

a) OrcyrcrBne Ayroracurelruofi KaMepbr

32. Or KaKofo nepr{Merpa npHXoAr{T n 4eftcrnne roKoBoe pene:
a) llox
6) I{anpaxenue
e) Mouuocru
r) cDa.:onuft yron
a) Ilonrpnocrs
33. Ha xaroft rapaMerp pearrlpyer pere HanpsxeHr4r:
a) I{anpxxeHne
6)'llon
n) MorqHocrr
r) Marsurnsrfi norox
a) Oa:onufi yrol
34.Ha rrro pearr4pyer vMneAaKcHbre pene:
a) CouporuBJreHue
6) llor
n) Moquocrr
r) FlanpaeneHr{e oHeprr4r4

4) Marnurnrrfi noror
35. llpu r.r3MeHeHr.rr4 vero cpa6arbrBaer pene HarrprxeHr.rr4 gHeprr4r.r:

a) HanpaeneHuq MoulHocrr,r
6) FlanpanneHr4r roKa
n) FlanpanneHr4r HarrpsxeHr.rt
r) FlanpanneHur 3!C
a) FlanpanneHue Sasosoro yrna
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36. ornuque r(aryrur* peJre HanprxeHrdr or Karyrrr*r4 pene ToKa:
a) Bonruroe qr4cro BHTKoB, Miuroe ceqenr4e
6) Bonrruoe qr4cro BlrrKoB, 6olsruoe ceqeHr4e
n) Ma;roe qucJlo BrrrKoB, MaJroe ceqeHrde
r) Mzuroe qlrcJro Br4TKoB, 6olluroe ceqeHue
a) OauH BrrroK dorsruoro ceqeHut
37. HasHa.{eur.re peJre BpeMeHr4:

a) O6ecnevrzBarb BbrAepxKy BpeMeHr4
6) O6ecne.rr,rBarb MrHoBeHHocrr cpa6arbrBaHrdq
n) O6ecnevuBa.rb 3arrlr,rry no roKy
r) O6ecnevrdBarb 3 arrlu ry rro MaKcHMturbHoMy HanprxeHr.rrc
a) O6ecnevraBarb neo6xoAlrrr,nrfi Qa.:onufi yron
38.Ha qro pearr4pyer nonrp[3oBaHHoe pene:
a) Ha HanpaBJreHr.re roKa
6) Ha {asonuft yron
n) Ha MorrlHocrb
r) Ha eelrarrrlHy Harlp fl)KeHLrfl,

A) Ha Benr.rqrlHy roKa
39. Karoft THn peJre BbrnoJrHrercr rorrbKo Ha [ocrorHHoM ToKe:
a) MarnurooJreKrpr4qecKoe pene
6) llonrpra3oBaHHoe pene
a) 3nenrpoMarHr.rrHoe pene
r) I,lu4yxquoHHoe peJre

a) Tenronoe peJre

40. Karoe pene Moxer pa6orarr roJrbKo Ha nocrof,HHoM ToKe:
a) IrluayrcunoHHoe pene
6) MaruraroereKTpr,r:recKoe peJre
n) llonxpu:oBaHHoe pene
r) 3lerrpoMarHr.rrHoe peJre

4) Tennonoe pene
41. Hro raxoe cornacoBaHHoe ynpaBJreHue?
a) oAranaroBoe r,r3MeHeHrae oAHoro napaMerpa;
6) pasnoe H3MeHeHrre [apaMerpa;
n) aslreueuue roJrbKo Ha oAHoM o6rerre;
r) pa3Hoe r43MeHeHr.re HecKoJrbKHX [apaMerpoB;
A) paccouacoBaHr4e rrapaMerpoB.
42.Hto rBrrercq ocHosoft Aeftcrsus rerrJroBoro peJre:
a) Pasuocrs lusefi uoro pacurr4peHrl,
6) Tepuonapa
n) Zsrraeuenae roKa
r) Irltrraenenn e [oreHrlr.ri]Jla
a) I,IsueneHue colporrlBJreHr4.f,
43. O6qee ceoftcrso 6ecnosraxrHbrx sneMeHToB:
a) Irl:ueHeruae roKa yrpaBnrroquM cHrHaJroM
6) I4:nreneupre HaflprxeHr{fl yrrpaBn{roqr.rM cr.r rHirJr oM
n) I4:ueneH:ae rwrr pa3MepoB ynpaBJrrroqrjM cr.rrHaJroM
r) I4sueHeuue MorrlHocrr.r

a) ZrueHeuue Sasoaoro yrna ynpaBnrroqr4M cr4rHaJroM
44' Hro frBr'flercfl rrarqe Bcefo o6texrou aBToMarv 3 arJvru y acr.rHxpoHH'rx Marrr't H
a) cropocrb BpauleHr.rq;
6) reuneparypa;
e) 4anleuue;
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f) HanprxeHue;
4) Qa:onufi yrol.
45, Vro ynpaBnrercr qaue Bcero s MIIT:
a) yrnonar cKopocrb;
6) $asorufi yron;
B) HalprxeHrre Bo36yxn e:E.ufl;
r) 3[C sxops;
4) HalpaxeHr{e rKopr.

7.3. Bonpocu dna ?K3ilrreHa

I . Klaccu Q HKaur{s 3neKrpur{ecKr.rx Marrrr,rH.
2. 3lexrpuqec*r're MaruHHbr - Bparqarcueecs MarHr.rrHoe rroJre
3' 3nerrpoMafHzrHble npeo6pasoBareJrr{ gneKTpr.rqecxoft eueprura. TpaHcSopMaropbr.
4. VpanueHnx rpaucsopMaropa.
5. Pexuulr pa6omr rpancsopnraropa.
6' Bneuruss xapaKTep uc ruKarpaHcsopvraropoB, norepr4 ra KrI[.
7. AerorpaHcsoprraaropu.
8. Izl:rraepureJrbHbre rpaHcQopuaropbr.
9. Tp€x$asHbre rpaHc$oprr,raropu.
I0' Klaccr'r$raraqus oneKTpI4rrecKLIX Marrrr4H rrocrorHHoro roKa. Kolruyrauus q

rcoMerpuqecKar ueft rpzurr.
I l ' BosHurHoBeHI'Ie HarIpsxeHI'It caMor.rHAyKrlr{r4 B rBvrarene rocrorHHofo roKa (oAC

ANT).
12. YcrpoftcrBo MarrruH nocrorHHofo roKa.
13. Anr HB (anurareJrn rocrorHHoro roKa He3aBr4cr4Moro so:6yxAeHur) cxopocrHar

pr MexaHr.rqecKar xapaKTepr4cTr4Ka.
14. llycr AIIT HB (AuErarena nocrosHHoro roKa He3aBr.rcr.rMofo
15. TopuosHbre pex'Mrr [lIT HB (gnzrarers flocroqHHofo roKa

nos6yx4euur).
16. AnT fIB (4nrarareJrb rrocrorHHoro roKa rrocJreAoBarenbHoro nor6yx.ueHrar)

cKopocTHaq r4 MexaHr4qecKaq xapaKTepvcTzKa.
17. Toprraoxenue llIT IIB (4eI,rrarers rocroqHHofo roKa rocJreAoBarenbHofo

sos6yxleHr,rq).
18. AnT CB (4nHrareJrb rrocrorHHoro roKa coBMeul€suoro so:6yxleHr.rs).
19. llpuvranbr Bo3Hr.rKHoBeHur parr4orroMex u croco6br HX [o.qaBJreHr4r.
20. llpnuqun Aeftcrear rp€x$a:noro acr4HxpoHHoro rBr4rarerq (AD. Cro6Negue.
21. 3nerrpoABuxyrqar cvra v roKr4 KoporKofo 3aMbrKanrzr o6prorxu po.ropa A!.
22. 3 nexrpoMarHr.rrHbrft rraorraern An.
23. ArrunHaq MorlHocrr u KII.{ A.{.
24. Mexaru.rqecKar xapaKTepucrr4Ka A[. @opnaylu Klocca.
25. 3nexrpoMexaHlrqecK.ur xapaKTepucrr{Ka A.{. cxenaa raueqeuua A!.
26. Pexupnr pa6oru acrlHxpoHHbrx ABr.rrareleil (A!).
27 . MexaurlrrecKar xapaKTepr{crr{Ka A! npn .ur"urru.aKoM ropMoxeHrlt4.
28. llponepxa A[ no HarpeBy, neperpy3o.rHofi cnoco6uosru H ycJroBrrrM rrycKa,

pacv6r Aonycrr.rMoro qacJra errro.renr4fi .

29 . B tus:e^ue HarrprlKe Hufl cerv Ha Sopuy M exaHlr qecxo ft xapaxrepr{crr,rKx.
30. Bnusnne aKTI'IBHoro conporllBJreHr4r B rlelr4 poropa Ha $opvyrraexaHra.{ecroil

xapaKTepr{cTHKrz.

31. oaHo$a3Hbre ABufareJrr{. Tpdx0asnbre ABr4rareru n oAHoSa3HoM pex}rMe.
3 2. Oano$a3Hbre KoHleHcaropHbre ABr,rrareJr[.
33. Klaccu$rararlua cr{HxpoHubrx Marrrr4H (CM).

sos6yxleHrag).
HC3ABI4CI,IMOIO

t4



34. Vcrpoficreo CM. MexasuqecKa, xapaKrepacrr4Ka.
35' Yrrosar xapaKrepucrxKa cM. teperpy3or{Har cnoco.uocrr.
3 6. PexrEurr pa6orlr cr{HxpoHHbrx Asurarerefr .

37 . tlycx cr{HxpoHHbrx gnurarenefi.
3 8. 3rerrpmecKar 3arrlr{Ta Anu rarerefi [pr4 r(oporr(oM 3aMbrKaHr4r.r.
39. 3rexrpr4qecKac 3arqr{ra 

^euraterefi 
o, n.p..py3Kr,r rro ro*y.

40. 3nexrprdqecKar 3arrlr4Ta 4nurarelefi or caMo3arrycKa H o6prrna ,,oJrr.
41. 3nexrpuqecKar 3arrlr4Ta C[ or 3ar{HyBrxerocq flycKa.
42' 3rcrcrp'qecKar 3arrlr4Ta c[ or BbrrrareH'r pr3 c]rHXpoHV3Ma.
45. 3arqurnbre gneKTpnqecKr.re 6lornponxu,
46' IlJaronufi 

^uararenn. 
3ae'crroci" MoMeHTa or cKopocrr4.

8. vqeduo-Me mod u,tecKoe u uneop*taquo HHoe ofuecneqeH ue d ac 4unn auot
8. l. OcnoeHan il umepsmypa:

(*todyna)

1' Bolrlex A'r4, flonoe B.B. 3nexrpldqecKve Marrrr{Hbr. Maruzuu [epeMeHHoro roKa. -CII6.: flurep, 2010. - 352 c.
2. fonrl6epr O.I., Xeleucrcas C.ll. 3nexrpoMexaHr4Ka. _ M.: Axa4etrur, 2007. _ 512 c.3. Kos.{HH C.A., Ca6uuuH IO.A. Teoprar in.nrponpr4BoAa: V.{e6HLrx AJu By3oB I C.A.Konvuu, I,O.A. Ca6uuus. - ClI6.: OueproaroMrz3Aar, 2000. _ 469 c.
4' Muxaitnoe o.[. AnroMar'suponaHuufi sneKTpo[pr4BoA craHKoB r4 rrpoMbrrrrneHHbrxpo6oron: Yqe6sur Ant By3oB I O.n. Muxafiron. - M.: MarruHocrpoeHue, 1990. - 304 c.5' Hoc o'B. MareuaruqecKl'Ie M.AeJII{ npeo6pa.:oBaHufl, oHepruu B acr4HXpoHHoM

ABurarerre: Yqe6. noco6ue / O.B. Hoc. _ Honocu6upcn, Zra_uo HfTy, ZbOS. _ l6g c.6' cuMaxos f.M. cucreuu aBToMarllqecKoro yrrpaBneHr{r gneKrponpr{BoAoB
MeraJlnopexyul{x craHKoB: Yqe6. noco6ue / f.M. CuMaxos. - Honocra6upcK: I,lsA-no HfTy,
2007. - 300 c.

7. Coxoloncxufi f.f. OnerrponpuBorbr
perynr4poBaHueM: Vqe6Hvx Anf, cryA. Bbrcrr. y.re6.
I4gAaremcruft qeurp "ArageMur-,2006. -272 c.

fionolur.rrerbnaq JrrrrepaTypa :
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