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Pa6oqaq npofpaMMa AI4cuI4nnI4HbI <SnexmpwrccKue u3MepeHun JJreKmpuqecKtLy u
He?neKmpuqecKux oenuquH>l cocraBr.rrem fnyurxon f.E.: fOV BO (PO flI-Y rauegn T.f.
LUesqeHKo >>, 2017 -2018. c.-2 1

Pnsoqlg Ipof pAMMA npEAHA3HAT{EHA [JttI npEIoAABAHt4fl Ar.tcr(t4rlJntHbl
OEfl3ATEJIbHOfi qACTrl CTyAEHTAM OIIHOI,| OOpMbt OEyr{EHr4r 10 HAIpABJTEt{t4to
IIoAroroBKl4 15.03.04 - AnromATH3AUr4q rEXHoJtorurrECKt4x apoIECCoB tl
IPOU3BOACTB 14 CttEIII4AJIt HOCTI4 - 15.03.04 - AnrOnrATt43AUr4t TExHOJtOf t4rtECKllX
tI PO UECCOB H tI PO I,,I 3BOACTB I,I C tI E UI,,I AJI b H OCT 14.

Pa6o'ras ilpofpaMMa cocraBneHa c yqeroM @e4eparsuoro focyaapcrBeHHofo
o6pa:onarejrbHofo craHAapra BbrcLrrefo o6pasonaHur rro HanpaBJreHHro rroAforoBKa 15.03.04)
Anrouara:aqr{r rexHororr,rqecKux rrpoqeccoB H rrpor.r3BoAcrB, yrBepx(AeHHoro rrpnKa3oM
MnHucrepcrna o6pa:oBaHvrfl v HayKu Poccuficrcoit (Deaepauvu or 12.03.2015 lle200.

Cocrae / f,ryrurcon f .E./ cr'.nperroAaBareJrr,



L 4enu u sadaqu yueflnofi ducqunnuau

le.urro [perroAaBturfit .urcqurrJrrmLr .f,Brrerc{ ycBoenne cryAeHToM Teopurr H fipar(TrrKrr
MeroAoB Lt [cnoJrb3oBaul,Ie cpe.qcrB tr3Mepenr{r Suruuecxru BeJrrrqrs rno6ofi rrpqpo[rr c
I{c[oirE3oBaHI'reM KaK Tpa,u{qI{oHHbD(, TaK I{ coBpeMeHHbD( EnQopruaqrlorrulD( rexnononrfi, a
raKxe r$oprtarapouaslle y o6yraroUuxcr yctoftwsofi Morr,rearyH K carr,roo6paroBarrruo rryreM
oprann3allrrlr ID( caMocro{reJlbnofi Aememnocu.O6ec[eruTb Aon]Krryro gneKTporexnmecKyro

uo,qroroBKy cryAenroB Ha ypoBne 3rranlrr MsroAoB grercrprr.recrr{x tr3Mepeunfi, crpylctypsr n
l:rrroB wsueprrrerrrrrru< nprOopon, ron{rrrypaqlrn rurQopuaqroranru< }r:MeprreJrrrrrrr cacreM.
Brrpa6oraru yMelrne nrr6rpatr neodxo,ltlrrrabre sJrerTpolcMeplrreJrbrrre npu6opn r{ ycrpoftcrsa
AJII qpoBeAerlu lBMepIITeJrbIrbD( gKcrrepr{MerrroB. Haywrrr MeroAbr r{ cpeAcrBa r,r3Mepegg
ilpLIMeHIrrerLEo K xapaKTep[crt{KaM o6opylonannx, ycBorrrb ocrroBrrbre non Tr,r;r r{
ofipeAeJrenrlt, rlJranrlpoBanl{e E opraur.r3arsno nsuepenafi. KlaccuQurlrrFoBarb n orrpeAeJrrrb
ocnoBrrbre xaparceprcruKtr trsMeprTerbnbD( npeo6paronarelefi .

1. Mecmo ducr4uwunbt 6 empyKmype OOn BO

Arcqruiprna BxoAr(T B BapllarrlBuyro qacr6 6asogoro qr{KJra 6noxa F.l QegepaJrbnoro
KoMrIoIreHT4 HarIp€IBJIeEI{f, rro.{roroBKn 15.03.04 <Arrouarusargnr rexnoJrorrrecKrD(
qpoqeccoB I{ qpoE3BoAsrBD,44pecorauaAJrr troAroroBKr,r 6arananpor uo npor[nmo uolporoBrn
<<Ag"oManlsaqut rexnoJronilrecrcrD( qpoqeccoB n [por3BorsrB) n o6ecneulaae"
reoperuqecKyro rl qpaKmnecryro ro,rporoBry crygenroB s obracru CAIIP.

l[nx nsyrenrs luac{raruurnrr neo6xoArnabl KoM[ereurlu]r, cSoplrapoBauurre B pgyJrbrare
rr3frenr{.r rarr{r(,urcqrrrJrrln rar <OEsllKa>), <<Mareuarura>, <<llnt[opMaf,r{Kil}.

flo.iryuennble B llpoqecce o6yuenr 3uturns I{ yMerrfir Moryr 6rrrs ncuorb3oBanhr npr
rls) reur{u raKro( Aficrgrun{H rar: <Ocnosu CAIIPD.

flporpaurla IECqI{IUI}IITbI [ocTpoeEa corJracffo rpeooaannnrr K ooxsarenruouy
coAepxaHl{Io oclrosHofi o6paronateJlEnofi [porpaMMbl rroltroroBKE BbrrIycKEr{KoB rro
EaIIpUtBJIeHEIo fio/troroBKn <tAsroMaru3arl[t rexffoJroruqecKrD( qpoqeccoB n npou3BoAcrB>
upoSnm <Antouara3arffr rexgoJron{qecKru( qpoueccoB u rrpoB3BoAcrBD.

3. Tpefiocaaua K lre:rynbmamoia ocooenun ducqunnuau:

I{syrenne AucqurrJrnulr HarrpaBneno Ea ([oprr,mporause cne4yroq{x xorrluererquft :

flo4rotonra cryAeHToB K cJleAytorqlrM B]rgaru AerreJrbuocrrr: [por.r3BoAcrBenrro-
T€xrroJrorlrrecrofi o Hayrrrro-EccJreAoBareJrbcKofi , uonramo-nanaAo*roft .

Kol
KOMIIETEHUITII

Oopuy.irnpoBna Komrreref, qtrf,

oK-5 Cuoco6nocrs K caMoopragrgarryu{ n ca*roo6ptnoBagr{K).
otrK-3 Cuoco6noctr uctroJlb3oBarb coBpeMerrrr;re rxr[oprraaruorglre rexgoJrornn,

TexlrEKy, qprrKJraAHbre nporpalfMEbre cpeAcrBa np[{ perueHnn 34Aarr

rrpo0eccuosarbnofi AeflTeJrrnocru.
OIIK.5 Cnoco6noqs fracrBoBarl r paspa6orKe rexrruqecKofi 4oryrr,renTauun,

crrsarrflofi c flpo$eccuonamsoft AeflTeJrbrrocrbro.
IIK-8 Cnoco6nocm Bbmoirr{f,Tb pa6orrr uo aBToMarr{3€uiltu rexrroirorurr@Kffi

npoqeccoB u npoa3BoAcrB, ror o6ecueuennro cpeAcrBaM[ aBToMarrrcarlrrtr E
yfipaBreHns, roToBHogThro R9rroJIb3oBaTb coBpeMeHEbre MeTolFr rr cpeAcTBa
aBToMarltlaIIEE, KonrpoJlf;, .U{afirocrllKtr, ncttbrrarrfi Il ytrpaBlten]rf,
npoqeccal,frr, xr{3r{errH6rM rIr{KJroM IIpoArKqsE I{ ee KarrecTBoM.



ilK-r8 Cnoco6uocrbrc aKKyMyn14 poBarb Haylrrro-TexH14qecKyro raHsopuauun.
oreqeclBeHurrfi u :apy6eNHtrfi onstr e o6,'raclH aBToN,{aru3aur4H
'rexHoJro ruqecKHX rrpoueccoB H n po143BoAcTB, aB.I'OMaTH 3HpOBaH HO fO
yn paBner{Hr }Kr4 3 He H H brM rlr4 KJrOM [pOAyKUr4 r.r, KOM rrbrorepH brx c H cre M

ynpaBneHr4rr ee Kar{ecTBoM.

rrK-23 Cnoco6uoc'rblo BbrnoJrumr pa6orbr rro Hanarxe, Hacrpofi re, pery,lupoBKe,
on rrruofi npoBepKe, pernaMeHTHoMy, TexH14qecKoMy, SKcnnyrar{r4oHHoMy
ooc,ryNunauuro o6opyAoBaHrr.s., cpeAcrB ri cucreM aBToMarr43arlul, KoHTponr.
,qu arH ocrlrKr4, H crr brrale.uit tt y[paBneHr4s, cpeAcrB rrporpaMM H o f o
o 6 ecn e.{e H ur, cepru S rr Kau Ho HH E rM r,r cII bITaH usrs uz Ae luft .

B pe:ynrrare ocBoeHr4fl Ar4cur4rrnr4Hbr cryAeHT Aon)KeH:

3HATb:

ocHoBHble roHtTI4 q, 3aKOHbt H MOAeJII4 MeXaHI4KLI, 3neKTpuqecTBa L MafHeTH3Ma;
cnequ$uxy flonyqe]Ivt tz':uepure,rrHofr uu$opnrauuu B pa3nr4qHbrx o6lacrsx
ecrecrBo3HaHVs. O6O6UenHuil noAxoA r x,raccrarfHKarrHH MeroAoB H cpeAcrB a:vepeHnil
Sn:zuecxux BeJrHr{HH: cnoco6u nocrpoeHHr H ocHoBHbre xapaKTepucruKr4 r43MepuTeJrbHbrx
npeo6pa:oeare,refi; MeroAbI ll cnoco6u H3MepeHufl SneKTpHrlecKl.tx, MarHHTHbrx Ll

He3neKTp14rIeCKI4X Ber'I t4rli4 H.

yMeTb:

rIpoBoAI4Tb aHaJIH3 HayqHo-Texnuqecrofi n rrareHTHoit u tureparypbr c uenblo eu6opa
onruMaJrrHofo peueHr4q [3Mepr4TeJrbHbrx 3atraq; [ocraBr4Tb rrenb a cSopnay!'rHpoBarF,
TexHl4qecKoe 3aAaHI4e Ha npoeroupoBaHr,re cpeAcrB rz:rr,repeuuft; r4crroJrb3oBarb
COBpeMeHHble CpeACTBa H3MepeHuq IIpu tIJ'IaHupoBaHI4I4, opfaHI43aIIHI4 LI npoBeAeHH14
Id3MepI4TeJrbHofo 3KcnepI4MeHTa; r4cnonb3oBarb cnpaBoqHrrft annapar Alr ntr6opa cpeAcrB
a:naepeuufi 14 3JreMeHTHoft 6a:rr KaI( [pI4 perxeHr.ru KoHKperHbrx r43MeprdreJrbHbrx 3aAar{, TaK 14

rIpI4 npoeKTIrpoBaHLIh HoBbIX cpeAcrB u:ruepeuzfr; Aenarb [ocraHoBKy 3a1aq pacr{eroB.
MareMarLIqecxofo u $usuvecKofo MoAenHpoBaHr.re rrpr4 npoeKTr.{poBaH:a:a cpelcre
u:ltepeuuil, )'Merl IIpHMeHtrb Marxr.rHHble rexHoJrofHH c 14cllonb3oBaHHeM naKeroB
npHKnaAHbIX IlpOfpaMM; HcrIoJlb3oBaTb COBpeMeHHbre TexHr4r]ecKHe cpeAcTBa Aile
IIpeAc'raBneHhr t'exHHqecrcofr AoKyMeHTaTIHH no pe3ynbraraM npoeKTHpoBaHr.rs.

BJIAACTb:

- HayqHo-rexguqecxofi repuuHolorueft, chNreo,TrzKofi H ycnoBHbtMH o6o:Ha.reHHqNau B

o6racru ri3MeprrrenrHofi rexsuxu.

- ocHoBHbIMI,I IIOJ'IO)I(eHHtMII MeTpOJIorI4lI, MeTOAaMH O6pa6Orxz pe3ynbTaTOe a:naepeHnfi.

- rrpaBr4naMu nlr6opa cpeAcre u:uepeuttfi Anr perxeHr4s KogKperHbrx 3aAaq.

- rocruxeHvflMr4 u npo6leuauu coBpeMeHHofi ugu. TexHr.rKr4.

- nepcrreKTVBaMV H TeHAeHUr4flMr.r pa3Br4Tr4s, Id3M. TexHr4Kr4.

4. Cmpyxmypa u codepucuHue ducqunnuuor.



4.1, Pacnpedeneuue mpydoenxocmu a s.e,/,tacax no
caMocmoflmenuuoit padomot cmydeumor no cewecn poJv,:

eudam aydumopnort u

4.2. Pacnpedenenue oudoo yae1uofi paflomu u Ltx mpydoe.uxocmu no pasdena.u duct4unauudt

Cerr,recrp

Koruqecrso qacoB

Oopua
rrTotoBofo
KOHrpOnq

Tpyaoenrc
ocTb,

:.e./.lactr

B TOM qACJIC

Ayaurop HbIX

Calrocr.
pa6oru

Bcero IIerunfi JIa6.
pa6.

CeuuH.
zaustuit

6 3/r08 108 8 8 92
3aqer c

oueuxofi

Irlroro: r08 108 8 8 92
3aqer c

oueHxoI

J\b

pa3-

ne!'Ia
HarlnreuoeaHrre pa3Ae,roB

Ko.rnqecrBo qacoB

Bcero

Ayauropuar
pa6ora

BHea
yA.

pa6o
TA

(CP)

Itl |I3 IP

O6ulue cBeAeHr.r{ o6 :,rercrpuqecKr4x H3MepeHHrx,
TexHr.rKe H MeroAr4Ke. florpeuHocrr4 H

xapaKTepHcrHK14 cpelcre a:trepeuufi .

3,rerrpoltexaH14 q ec Kr4e H3Mepv rerr,H bre

MCXAH143MbI.

2
2 24

2

3rexrpoHuo-rpa$auecrcue npn6oprr. I4:vepeuue
ilepeMeHHIIX ToKoB H Hanprx(euuit c noMorrlblo
npeo6pa:osarerefi roxa.
M e r o A ra.{ e c K 14 e B o rr p o c br 14 3 M e p e uuit . Vlztt ep e H rr e

roxa. IrlsnepeH 14 e Hatt pfl ]r(eHr4r, corporuereHpr fi .

C neuua,r su bre 14 3M epeH un. tr4:lrepeH rr e MouIH ocru.
tr4:uepeHue MeroroM cpaBHeHHs c nrepofi.

2
2 1ALA

a
J

AHzuroroerre 3r'reKTpoHHtre upu6opu. [ {H$ponrre
143Mepr.{ren nHtre r r pa6opsr.
AeroN4arr4:aqus rJ3MepeHnfi .

2 z 24

4

3,rerrpuuec KH e H 3 MepeHr,rr H e3Jl eKTpHqecK14 x
Ber'rI4r-ra H. O6urr.re cBeAeH Hs. CrpyxrypHbre cxeM br

npra6opoa.
f eueparoprr bre H 3M ep14reJTb Hbre npeo6 pa:o BareJr u.
flapanaerpH rrecK14e rr3Mepr4TeJrbHbre

npeo6pa:oBareJrH.

2 z 20

tr4mozo. 8 8 92



4.3. Tenamarrecxafr nJran no cudan yvefinort demcnbnocmu

JIEWNN

Ilb
n/n

IIouep
pa3AeJra

JIIICUnrurf,f,br

O6reu
rlacoB Teua neKntrtr

V.re6rro-
HATN'AII.

noco6ur

1
2

O6qge cBeAenlrs o6 elerrprvecrux
r,BMepeHr.t D( r{ SJreKTporr3Mepurenrnofi
amrap{rrype. Ocnoeusre rronf;Tr{fi rr
onpeAeJreu[s. Bfi,&r ]r MeToAbr nrrr,repenrE.
florpemnocrn usueperulft .

SnerrporuexdrrxrrocKne agMeprreJnEhre
MEXAHI{3MbI.

Ta6lrrpr
CtenrDr

2 2

3nexrponno-rpa$mecrue npn6oprr.
llsuepenue [epeMerrulD( ToKoB rr rranpnr(ernft c
noMorpro npeo6pasosarerefi rora.
MeroAffsecKr{e Bonpocrr usuepeuxfi .

I,lsruepeuue rora. Pacmupenrle [peAenoB
uruepenufi . Oco6esnocrz rrprrMeueur[t
upn6opor oneKTpo4{HaMrrrrecKofi cnmerrl
Hruepeune Harrpnrerrl{tr. Pacunrpeme
rpeAeJroB uruepeurft Earlprxenm. Hsueperule
conporrrBneurd. Torosbni MeroA
(uocregorarelurbffi). Mero.q narrpxrKenr{t
(noure4oaarenruufi). Orr,uraetp c rmneftnoft
nrrzurofi. Cnergarnubre r{3Mepenue. Hruepeure
$aru. Hsrvreperule qacrorll Hsuepeune
Morffrocrrr. Hsuepenne Moqrrocrfi o,rgoQasrofi
qerur. Hruepeuue Moqrrocra. Hrnrepenrae
Morquocrtr e rpexSa*r6D( rIerrDL I{nr[ponr,re
BaTTMeTpEr.

Cren{r,r
cxeMbI

TaSrmqu

a
J 2

Anaroroslre gJreKTpouubre npr,r6opu,
Bonrruetpu trocrorlrHono roxa. Bonaruerprr
rrepeMennoro rora. Lftr[ponue r,r3Meprrr€Jrrnbre
npr6opn. I{uQponoe KoAnpoaanue - o6que
cBeAerilu. OcnosHue Mero.rlbr rrpeodpilloBarilu
HenpepbIBEED( l$MepseMhD( BeJIIIIIIIE B KO,Fr.
OcsosuHe xapaKTepficrnKfr tr rrorperrrxocrr
qr$poruur rnueprrreJrbnrx ycrpoficra
AstoMarrsaqur rrcMep euwfr, o6ug,re cBe4eril{r.
Hsrraepurelu{lre cr{creMrr. Kounrrorepno -
n3Mepu:reJrbrrbre ctrcreMu. Bupryarnrue
upu6opar. Hnrennerryanbulre rnMepareJrbubre
cr{cTeMbr.

Cxerr,ru
Ta6n.

c"eH&r



4 4 2

SnerrplruecKr,re rnsMepeur{r EegJreKTpr{qecKrx
BeJrlrrmrr. O6rme cBeAeur{r{. Crpyrr.ypmre
cxeMf,r upra6opoa Nrs a3MWeHrs
HegnerrrprfrrecKrf rx BeJrr{rtrtn. f enepatopr{6le
lnMepr{TeJrbubre rrpeo6pasorarera :

TepMoS[eKTp[rrecKr{e, nbe3ogrerclpl'trecKr{e,
Margl{TogJreKTprrqecrne, Aarqarr.r Buranxa"
$oroenerrprvecrne. flapalrerpr.rxecxne
r{3Mepr{TeJrhuue npeo6patoBareJrr,r: peocrarrrrre,
TeH3OrtyBcTBI{TeJIEHbIe, uH,4/KTr{BHbre,
€urocnrrre, oflrr,rqecKr{e,TepMorrpeo6Dasonarenr.r

Cxelarr
cTerrArt

Hroro 8

1.1 lrparcnurwcKue (cananapxue) stwflmil.fl nnanaw ne npedyctttonpeaot

4.5 Jlofiapamopnue sarunmufl.

Jri
u/n

I{ouep
PASAe.na

AtrCqnrulullbr

06reru
IIACOB Tema na6oparopnoro sansrnfl

Yse6no-
Ea$It{H.
noco6lu

I I 2
Ocnoagrre xaparffep[crr{Krr }r3MeprrreJrbrrbn(
upu6opoe u qpeo6pasosarereft. Hryuerue
xoucrpyruryrfi fi3Mepr{TeJrrubD( MexaHr{3MoB.

Crenpr.
I4suepur.

npn6.

2 2 2
Ocnonrue sJrerTpwrecKne rnMepe Hus, tr
o6pa6orra ux p$yJrbraroB.

3nercrpo
tr3M.

npr6oosl

J J 2
Pacumpeuue [peAeJroB r.BMepeur{t
gJreKTpor{3Mepr{T€Jrblrrrx upnGopoe.

3nerrpo
E3M.

npu6oprr

4 4 2
llsyrexue gJrercrpocrarrqecKoro rroJrr Mero.{oM
MOAeJrr{poBafruc. CTCH.6I

5 4 2
flpmrenenrre 3aKoHa Orvra 4nx pacqeroB B qerrn(
IIOCTO'HIIOTO TOKA.

Hsrrreprr.
npn6oorr.

6 4 2 llsuepeure xapar$epucrrrK Ecrorrnr{KoB ToKa.
Hruepur.
npuOopu.

7 7 2 Harvrepenue ocIroBHED( MexaHuqecKrD( BeJIErrtrH.
Hsuepnr.
upu6oprr.



8 2
tr4:nrepeHlre pacxoAa Nn4xocrefi r,i ra3oB,

KOHUeHTpaqlIrI.

IIa6opar.
npu6opsr.

Irlroro: t6

4.6 Carwocmonme4tbHan pa6omu cmydeumu

5 Kypcoewe npoeKnrbr trJtsrtoM ne npedycuompeHu.

6. ObpasoeameJtbHbremexHoJtozutt

B npouecce ocBoeHr4q Aucul4nnuHbr ( 3lexrpnuecKr4e Lr3MepeHH.s 3neKTpHqecKHX 14

He3r'reKTpnqecKr4x Be,Tuqr4H) Hcrronb3ylorcg cneAyFoqze o6pa:oBarenbHble rexHoJIofI{u:
. neKur4H;

o la6oparopHble3a]F.flTr4s'
o caMocroflTenbHble pa6oru cryAeHToB, B Koropble BKrlollaercfl ocBoeHHe

cryAeHTaMu Su:uuecxofi cyutnocrr4 rBJreHr.rfr, npoucxoAtull4x B Marepr4anax npH

so:Aeftcreuu Ha Hr4x pa3nhqHbrx $arcropoe B ycnoBHsx npou3BoAcrBa v
3KCI]nyaTal]I4I4 ;

. KoHcynbrar\uv npenoAaBarelefr.
flplt ureHupr ,rexqufi Hc[onF,3yercr MeroA aKTHBHoro o6yueHar - <flpo6,reMHaq J']eKUHt)).

flepea H3yLreHr4eM MoAyJrr o6o3Haqaercr npo6rreMa. Ha peueHlIe roropofi 6y,rer HanpaBJIeH

Becb nocJrelyrcrqufi Marepualr Mor,y;rr. Ha npaxrnLrecKHX 3aHsrr4flx Hcnonb3yerct npndv
HHTepaKrHBHoro o6yuetrzr <Kefic- MeroA). Tarrrce Anfl rrp€[or'I&B?Hhq nt'icuHrulI4Hbl

rrpeAycMoTpeHbr TpaAr4rl14oHrrbre v riHHoBaur4oHHbIe TexHoJIofI4Il B paMKaX ayAHropHblx

zaHqrufi r4 caMocroqrerrHofi pa6oru crvneHToB.

Parae.n
aucuuIIJruHbr

Na

iln Tema lr nua CPC
Tpyaoevr.
(n uacax)

Pa:ae,l 1 Bnlsr r4 MeroAbr 3,'reKTpuqecxl.rx u:naepeHull.
0.5

Pa:aen 4
2

OcHosurre xapaKTepr4crr4Krd pr3Mepr,rreJrbHbrx npra6opoe

n npeo6pa^:oearerefi.

Pasae,'I 4 1J
n o c:r eAoeareJr6 H oe co eAr4 HeH r.{ e npeo6pa:osare,r e il.

0.5

Pas.aer 4 4
[peo6pasoBareJII4 He3JIeKTpI,rqecKux BeJI14r{I4H.

I

tr4roro: J



Cawecmp

Bud
3ilHflmUfl

gL NP,
nP)

Eenonwye*tue anmeptKn u6uwe
o 6p an e anun b fi u e mexfi on o z u a

Konuqeemco

qaco6

I

JI Meronrl npo6xeunoro o6y.renue.
floucrossfr rrremA. 3reMerrr Ar{cKycc}ru,
par6op KoHKpeTHED( crryarF.rfro ilcruBlroe
r4cnoJrb3oBaHlre KoMnbIoTepHLD( MeToAI{K.

4

TP I4cc.fieAosarenrcxufi MeroA. Onepexarouar
caMocrorreJrrnrrf, pa6ora. O6cyx5erme
npodneunofi cnryauuu. l{cuomgoBaril{e
MeroAa <Keftc-cralp>. fpyrmonax
plr;cKy oeuts, flpererrraqrn.

6

CP florcr Marepwua c lrcrroJrb3oBarrr{eM

lluTepnsr-pecypcoB. O6cyx4eme
TBopqecKoro 34Aar{ufi.

I,Iroro: t0

7. Oqeaouuwe cpedcms& dna merryt4ezo KoHmImJrn ycnenaerlocmu, npoJweucymrrrt tort
ammecmnquu no umt ?out ocooenufl dacquwtunw u yvefino-uemodwteeKoe odecneqeaue
c ouao c mt amenono fr p a6omw qny d enmo e

7. I Konmponupyrot4ufr fttecm

I,lrorosrtrl KogTpoJrrrpyror{rfi recr qpoBoArrTcr rro BceM

pa3AenaM r4 BbrgBJlfler TeopeTrqecKue 3EaHr{r, upar(TruecKEe weHnt u allaJuTEqecKue

cnoco6nocrr cryAer{ToB.
1-rapnaur

1. tlro rarcoe oneKTpuqecrrft ror?
A. rpa$Nvecroe Nso6p&Kense eJreMeHToB.

B. gro ycrpoftctao AJrf, EsMep€Errt 3IC.
C. ynopuoqeuuoe ABruKerrrle 3apDKeHIrbD( qaflu[ B lrpoBo,qmre.
D. 6ecnoprao{roe ABaxenue qacrnq BelqecrBa.

E. conorynrocrr ycrpoficrB rrpe,qua3uaqennbu( AJrr ucrroJlb3oBagr{t greKlplrqecroro
conpoTr{BJreur.rfl.

2. Vcrpoficmo, cocmrqee rrs,@yx fipoBo,urr{Kos ruo6ofi Sopurr, pa3AeJIeIIHbD(,rysJrerrptrKoM

A. snertpersr
B. ncto.nrRr
C. pesucropn
D. peomamr
E. ronlescarop
3. 3axon,{xopr - Jleuqa
A. pa6ora fipor.r3Bo,ryr]nu ]rcrorrrrrKau, paBsa trporrBeAeuruo 9AC rrcrorruaKa Ea 3aprA,

flepeuocnMrui s qerur.



B.
C.
D.

E.

4.
A.
B.
C.
D.
E.
5.

orrpeAeJlf,er 3aB[cl{Mocrb Mex4y 3,{C r,rcro.unrKa [r{Taur{r, c Br{yrpeuur.rM coqpornBJrenseM.
upouop{aouaJreH conporr{BJreur{ro [poBoAE]rKa B Korrryp€ ame6pauvecrofi c]ryurr.
KoJtrrqegrBo reurorbr, sbrlenfrorqeftcf, B rrpoBogmrKe rrpn fipoxoxAeur{}r no EeMy

gIelqprqecl(oro ToK4 paBHo npolr3Be.ueHrrro KBa4)aTa crrJrbr roKa Ha cofiporr.rBneHr{e

npoBo,urffia tr BpeMf, fipoxoxAeHnt ToKa qepe3 rypoBo,ull{K.
npxMo qpofiopqr{oHaJrbrra Harrp$KeHlIIo r{a sToM wacTKe u oopamo [po[op{noHaJlbrra ero
corrporrrBJreHEro,

flpa6op
pe3acrop
KOrrAeHCaTOp

peocTar
rroreEqnoMerp
aMtrepMeTp

Onpegemare conportrBJleHr{e Hr{TE gneKrpl.rqecroft ranrnbr Morryrocrbro 100 Br, ecnn JraMrra
paccqr{r,ura Ha narprrxeuxe 224 B.

A. 570 Orvr.

B. 488 Ou.
C. 523 Ou.
D. 446 Ou.
E. 625 Ou.
6. Ousrsecrar BeJmtrr{Hq xapaKrep}r3yrorqpo 6ucrpory coBepmeuua pa6oror
A. pa6ora
B. uauprxenur
C. Mormrocrs
D. conponnBJrerrrrfl
E. Her npanrdrrbuoro orBsra.
7. Crna roKa B eJreKTpmecroft qerm 2 Anpn sarpflKenru Ha ero Korrqa( 5 B. Hafiarrre

co[poTr{BJreHlre llpoBo.ulnKa.
A. 10 Ou
B. O4 Ou
C. 2,5 Orra

D. 4 Otrt

E. 0,2 Orvr

8. 3aron Orr.ra,qnr nonnoft qem{:

A. I: UIR
B. U=U*I
C. U:A/q
D. I: /r:Jr:...:I*
E. I: Ei (R+r)
9. ,{nsnerrprc, AJrsreJrlnoe BpeMt coxpantrolr{Ee rroJr4pn3ar1nrc rrocrrc ycrpanernr Bnerrruero

SJreKTprrecKoro rroJrr.
A. cernerosnerrpnrn
B. snerrperrr
C. norenulrzur
D. nresosrexTptr.recKrrft er[Qerr
E. e.nerrpr.recrcufi eurocrr
10. BerqecrB4 normu Ee qpoBoAroe 3JreKTlrr{qecxufi ror.
A. Auenerc{prKn
B. snexrperrr
C. cenreroonercrpuKtr



D. ureroenenrprwecruft at}$err
E. auoa
11. Karue E3 nepewtcJlerrrtu( Iluxe qacrnq rrMeror naruenrruraft orpr'rqareJrbnrtri saprpi?
A. eneKrpos
B. uporon
C. nefirpon
D. arruaenerrpon
E. nefiryanrrrni
12. YqasroK qera sro.. . ?

A. .racrb rlerra MexAy AByl,tg y3JraMlr;

B. salarnyrar qacrb qerru;
C. rpat$nvecroe zro6pturerrne eJreMerrroB;

D. 'racrb qe[r{ MexAy ABytrtl TormaMrr;

E. srerueuT grerrpn.lecroft qenr, npegna3na.rexrld AJrff uctroJlb3oBanue 3JreKrprrrecroro
corrpoTfiBJreHr{r.

13. B npu6ope .qJrr BEDKaraHI,rfl flo ,uepeBy rrailprrrerrue rrour{xa€rc{ c220 B ao 1l B. B uacuopre
rpanct[opruaropa yKa3&ro: <Ilotpe6nreMaf, Moquocrb - 55 Br, KnA - 0,8>. Onpe4enzrc cnny
ToKa, [poreraloqero qepes fiepBr{tuyro E BTopnlffiyrc o6uorm rpanci[oprvraropa.

A. Ir : 0,34 A; lt:12 g
B. \:4rt4; Iz= 1,4,{
C. J. = 5,34 C; J, = 19
D. Ir:0,?5"4;Jr:49
E. It : 8,45 4; Iu : |a'.,4
14. Ilpeo6pasyror 3neprurc TorurrrBa B eireKrpnqecKyro sneprffro.
A. Arourrre gJreKTpocrarrqrilr.

B. Teunoslre gJreKTpocranr{su

C. Mexanuqecrre orerTpocrarrl{rF
D. fir4poanerrpocrar{qmr
E. Berposnerrpocranrllru.
15. Peocmr rrpEMeE ro'T rnr peryJrr{poBaur,rr B qeru...
A. EarrprlKeuut
B. cu.nrr roxa
C. nanprxenna r cr{Jlbr roKa
D. corporannenrx
E. uorqnocru
16. YcrpoficrBo, cosrorruee tr3 KaryrnKr{ r'r xeJre3noro cepAermr,rra Brryrp[ ee.

A. rpanc$opMarop
B. 6arapee
C, arcy*nyxnop
D. peomar
E. ererrpouaruET
t7. Arnuom - sro
A. ma pa3nor.rMesnrff oJreKrpr{qecKrx 3apf;A4 pBcrroJro)Keunlrx sa EedomrsoM paccrorrntrE Alryr

or Apyra.
B. a6cornmnar AgsJrermpnqecKat npourrqaeMocrb Bar(yylvra.

C. seflrlwrua, paBuarr oruouermrc 3aps4a o4lroft lls o6KraAoK KorrAeucaropa K Hanpxrr(enrro
MexAy HrrMIr.

D. nrrcrpanraur{e,ryuoneft s4orb crrJroBuD( Jrrrulft gJreroprqecKoro rroJrr.
E. ycrpoftmro, cocmsqee rg 4syx rrpoBo,url{ros Jtro6ofi SopMril, pa34eJreurrbo( lpo;rercrprxoM.
18. Haftrurc rreBepHoe cooruomeur{e:
A. lOtrt:18/1A
B. lB:lArK/lK.ir



C.1Kt=1A*lc
D. lA:lOrra/1B
E. lA=Axc/c
I 9. flpra napaJrJreJrtgoM coeAr{Herruu KorrAerrcarop. . . . . . =const
A. nauprxenne
B. sapx4
C. €rvmocm
D. conpornnnerne
E. cnlrhr rora
20. Bparqarcq ascfr, sacrb oneKTporeueparopa.
A. crarop
B. porop
C. rpanc$opMarop
D. rorr,nrryratop
E. KaryrrrKa
2l.B rlerrr c rraflprxegueu 250 B nrcuo.mma [ocJreAoBareJrbuo lFe JraMnbr, paccrmTarrubre Ha ero

)ICe HarIpx)KeHIIe. Orura JItMIIa Moqrrocrbro 500 Br, a Apyraf, Morffiocrbro 25 Br. Onpe4emme
corrpoTrrBJreHlle qerM.

A. 2625 O:ll^.

B. 2045 Ow.
C. 260 am.
D. 238 Orra.

E. 450 Orrr.

22. Tpanc$opMarop roKa ero. . .

A. rpanc0opMarop, npe4rarnauenrrfr grn upeo6paroBauns rrMrryJrbcrrED( crrruaJroB c
AJrr{TeJrbrrocrblo r.rMtryJlbca Ao AecflTKoB Mr{r(poceryrrl c MBHrrMarrgHrrM rrcrarreHrreM @oprrnor
r.rMrryJrbca.

B. rpancQopuarop, uuraroquricr or EcrotruaKa rranpnreurrfi.
C. raprnanr rpanc([opuaropa, upeAna3naqesnrffi rur npeo6pasonamrr oJrercrpr{qecrofi eueprru.r r

3JIeKTp}{IIecKro( cerfi E B ycraHoBKa(, IIpeFa$raqeIIHFD( AJrrr upu€ua u acIIorb3oBaHE
gireKlplrvecrofi ereprran.

D. rpanc$opMarop, untaroryrftcc or ncrorrnlrKa roKa.
E. rpaucQopMarop, flepButluaf, oGuotxa Koroporo grercrpr.fiecrr{ Ee cBr3arra co BTopurrg6rMr,r

o6uorrarvrn.
23. Karoft seruqrurofi {BJrrercr uanrunrrd uorcr (D?

A. crar4pnofi
B. rerropnoft
C. rr,rexanrsecKfifi
D. otnetrr A, B
E. nepnerugucyuprrui
24. CosoKytrHocrb BtrTKoB, odpasyrorqrx grerlpruecEro qerrb, a rompofi cryMrrpyrorcx O,{C,

nase.r€Hnlre B BETKzx.
A. uarngrnat clrcreMa
B. mocras Man{r{Trr€rff crcreMa
C. o6lrorra
D. nsorxlge
E. ser [paBr{JrBrroro orBera
25. 3etvrrlr tr trponortllFe cJlou arrvroc$eprr o6pasyer caoeo6pau*ffi KorrgeEcarop.

Ha6rnoaennnw ycraFoBJIeHo, tITo HanpfrKerrnocrb gJlercrplrvecKoro uonr 3eurul s6rggs ee
IloBepxHocTlr B cpeIFeM paBna 100 Bfu. Hafimme gJrelcrpruecrufi sapr4, crmrarr, rrTo oH
panuoMepno pactrpe,qeJreu rro scefi seMHofi troBepxuocrrr.

A. 4,2-LgeKrt



B.
C.
D.
E.

1.

A.
B.

c.
D.
E.

)
A.
B.
C.
D.
E.
3.
A.
B.
C.
D.
E.

4.
A.
B.
C.
D.
E.
5.

4,1-loE KJr

4-108 Kr
4,5.105IOr
4,6 .los Krr
2-oapnarr

lllo ranoe sJrenrprlecxaf, qers?
ero ycrpoftcrBo,qJrr lr3Mepeurrf, gAC.
rpa$nrccroe uro6paxeHrre oJreKrprrecrofi qenn, rroKetbrBarorqee rrop{AoK }r xapar{Tep
c o e IJrHeH'd.e gJreMerr?oB.

ytrop{AoseHHoe ABuxeHr[e 3aprD(eHrrED( qacrnq B [poBorFrrKe.
coBoryrrrrocrr ycrpoftcrB, qpeAsa3gaqegrrln( An npoxoxAeur.ut sneKTprruecKoro roKa.
coBoKytrHocm ycrpofictB fipeAr{a3lraqelrnbilx AJrt r{crloJlb3oBagl(f, gJlercrpr{qecKoro
coIIIIoTRBIeEAS.
3[C ncrouruuca BbrpoKaercs $opaynofi :
I= Q/t
E: Au/q
1y=q*E*d
{r :5"d
U:A/q
Bnepnne rBJregar B s$ercrpnqecrr{x qeruD( rrg6oro nn rurrreJrbuo a3yqur:
Maftrn Oupua*fi
,{xerr.rc Marcserr
Ieopr Ou
MloraluJlououocon

Ilpr6op
aM{epMelp
peocTaT

pe3scrop
KIIOq
r:lorerrqrroMsrp

Eurocrr KoHreHcaropa C:10 uro, HilIps(eune sa o6rn4max Ul2}B.onpe4ernmr 3apffA
KOTTIeHCaTOpA

A. 2.2Kn.
B. 2200 Kir.
C. 0,045 Krr.
D. 450 Krr.
E. 2,2 " 10-Brt:-
6- ?m s npocrefrmeM cryqa€ peocrar;r, BrrrrorraeMLre Arf, perynspoBams EaqpDKeHn .A. notesr{aouerptl
B. pesucroprr
C. peocramr
D. rruos
E. c.rgTq{K
7. I{acrr qertlr MeXAy lFyMf, TorrKaMrr rrznr,rRaercr:
A. KoHTIT)

B. yramor rlerrIa

C. serBb
D. wrerrpuqecxarqerb



E.
8.

A.
B.

C.

y3eJr

Conporuategr{e fiocneAoBarenrrrofi qerru:
fi=E*
1111 1
-:-+_4_4..-i_F f;1'f,2 f,3 '8n'
U:U+!_t-!+...+U
R Rl 'Fz'R3' ',Rrr'

D. f;:8r*fia+Rs+"'+fl*.
E. .RJ = FrJ + RtJ + fisJ + .-. + *,!J.
9. Crua roKa B qpoBo@Ke...
A. qpnrro rpolopqaorraJrbrro narprDrrcnuro Ea Kogr{a>( qpoBorr{nra
B. npnno npo[opry{ogaJrBno rrarrpfl}Kegr{ro Ha Korqax npoBoprnKa rl ero corq)orr{BJregr.rrc
c. o6pauro nponopqfiogaJrErro EarrpffKerruK] Ha Korqax npoBo.uFrrKa
D. o6panro upotropquorraJlbHo HarrprrxeHruo rra Korrqa( npoBo,qurrra a ero couporrrBJrsnruo
E. onerrpa.recrl{M 3aprAoM rr fiouepeqnoe ceqenne 4poBol6r,rra
10. Karyo sneprxlo norpedJlteT Ils cern girercqpuqecKaf; JraMtra sa1q.,ecmr ee conporr{BJrerrEe

440 Ona, a HarrprDr(eur{e ceru 220B?
A. 340.8m. 'i
B. 24A Br"r
C. 22A Bnz.'.
D. 375 Br.'.i-
E. 180Br-v
ll. l rBr:
A. l024Br
B. 1000000000 Br
C. 1000000 Br
D. 1o-3.8lr
E. 100 Br
12. r{ro rar(oe rrorenqrfiur m'uq?
A. sro pa3rrocr6 rroregqr.raJroB aFrx roqeK grercrprtsecroro rroJrf,.
B. em a6cornonran Ausrercrpr{qecrafl rrponurlaeMocrb BaKyyMa.
C. nasunaror BeJrmr{Hy, paBnilf, orgomegrro sapflItaoAsoft ag odrnaAoK KorrAerrcaropa K

HarrprxeHr{ro MexAy Hr{Mr{.
D. Ha3bIBaIor ycrpoftcmo, cocrotqee ru AByx [poBoArrrrKoa Jtrodofi Qopurr, pa3AeJrerrHbD(

.u,rgneKTprrKoM.
E. ragrrearot pa6ory, uo rrepeMerqegrllo e,u{Hr{rrgoro 3aprAa rlg TorrKr.r troJrr B 6ecrone.mocrs.

13. V,ooeroe o'os*ase'r, 
.#

A. p$rrcrop
B. npeaoxparrureJrb
C. peomar
D. ra6enr, trpoBoA, rrtr.rna gJreKrpu.lecrofi rtrenu
E. npaeurunr gJrerrprrrecrofi eneprror
14. Jlauua Har€J&rBalrut c co[por]rBJreHrreM R= 440 Oila nrrnocerra B cerb c HafipflKerrrreM U=l l0

B. Onpe4enuu crury ToKa B JraMne.
A.25A
B. 3OA
C. I2A
D. 0,25 A
E. IA
15. Kaxne HocrrreJrr4 3aprAa cyrqeunyror?
A. snerrpourr
B. nonoxnrenrslle troHEr



C.
D.
E.

olp[rlaTeJrbHbre r.roHbr

HeftTp:rJrErr6re

BCe trepewrcJreHHbre

Cronrro B cxeMe y3JroB N serBefi?
y3noB 4,nerseft4;
y3JroB 2,Yerne[t4;
y3JroB 3, nereeft 5;
ygJIoB 3, rernefi 4;
y3JroB 3, rerrefi 2.
Berurwrna o6parnar corrportrBironr{ro
trpoBo,4I{MOCTb

yAeJrbrroe colpoTlrBJreH[e
nep{o,q
HarrpnKerrne
IIOTC}TIII4IIJI

iiurocrr (onrerrcaropa C:10 rrn(D; sapax KoqAerrcaropa Q:4.t0-t .f,i. Onpeaernnr
Ha$pDK€sEe na o6rnqmca:c

A. 0,4 B;
B. 4 uB;
C.4.ro-58;
D. 4.10-r B;
E. 0,04 B.
19. Eyger JrE qpoxoErb B qerra nos'rommfr mx(, eclrn BMecx) Ecrorrnnxa 3AC - BKJrroqmb

eaprxeunrd rongencarop?
A. ne 6ytet
B. 6y4er, Ho HeAoJno
c' 6yatt
D, A,B
E. sce orBerbl rrpaBr{nbuo
20. B qerrrr nrmnnt HarpeBareJrblroro npn6opa, BKrroqeflrroro rrog rranpnreu]re2208, cnna

rora 5 A. Onpe4erurb Monpocrr upu6opa.
A.25Br
B. 4,4 Bt
C. 2,1 rBr
D. 1,1 rBr
E. 44Br
21. flnorrrocrb enercrpll.recKoro rora oflpeAeJurerc{ no $opnryre:
A. ,..:q/t
8....=VS
C. ...=dUS
D. ...=1/R
E. ...=llt
22. Onpenexww KoJrrfrecrBo rerrJrorbr, Bbllerensoe B HarpeBareJrbnorra npn6ope B Teqerrne O5 q,

ecJrrl orr BKtuoqeH B cerr Earpnreur{eM 110 B r uMeer corrporrrBJrerme 24 Ou.
130 000,{x
650 000 Ax
907 500 Ax
235 KIx

t6.
A.
B.
C.
D.
E.
t7.
A.
B.
C.
D.
E.
18.

A.
B.
C.
D.



E. 445 500 &K
23' MarnrrrEajr crtcreMa n roropoE Bce crepxcrrrr trMeror o,{rurarcoByrl 4oprrry, Kogcrpyxquro E

pa3Mepbl' a BSar'rMHoe pacnoJroxeHue mo6oro crep)Kl{t rro orrromerrnx) Ko BceM qpMalvr
o&rnaKoBo AJrfl Bcex crepnefi.

A. cr.nvruerprruall Mamrl{Trnul c}rcreMa
B. gecrauuerprawralr Marnurrraf; cl{creMa
C. nnocra.fi MarH[THac crrcreMa
D. npocrparrcrBerruarr Marur.rrrrar cucreMa
E. nprrvmr viarfrnrfrats. crtc.tewa
24. O6ecnewnaaer $nsravecKylo 3ary{Ty AJrfl aKTnBrroro KoMrroHeHTa, a raKxe rpeAcraBJrrer

codofi pe3epByap AJr{ Macrra.
A. o6uorra
B. rr,rammrat crlcTeMa
C. aarorpanc$opuamp
D. cucreua oxJrax[euat
E. 6ar
25. Tpauc0opMarop, npeAga3gaqenurui ana npeo6paso*affirs.r{MrryJr6crrbD( cr{rg{uroB c

AJItrTeJIbHOCTbIO IrMIryJIbCa,qO AectTr(oB MlIICpOCeKyrrI C MtrrrtrMturBHbrM r{cKCIKemreM r[oprrru
uMrryJrbca.

A. rpaucfopMarop ror(a
B. rpaucSopMarop Ear{pnrerrr{e
C. arrorpaucSoprrlarop
D. ruunynrcnr,rft rpancifuopruarop
E. Mexanrseclufi rpanc(loprrrarop.
Orserlr:
I rapnar-n t-C;2-E;3-A, a-Al'S-B; 6-C; 7-C;B-E;9-B; 10-A; I t-A; l2-X; t3-A l4-B; l5-C; t6_
E; l7-A; l8-A; 19-A; 20-B; 2l-A;22-il;23-B;24-C;25-A.
2 napuanr 1-A;2-B;3-C'4-A;5-E;6-.{;7-B; 8-A;9-A; l0-C; lt-E; t2t-E; t3-B; ]:4-A;l5-E; t6-
A; I 7-A; I 8-B; I 9-B; 20-il; 2l -B. 22-C; 23 - A; 24-E; 25 -A.

7.2 lrodzomanna KowcneKmoo no mcwaJn Ha cuaocnfrnmenbuoe wrJzvenue

I fiarr o[peAeJren]re H3Mepr.rreJrgnoMy upeodpasoBareJrro, ,qarr.rKy. flpnnreprr. ,{arwrrr.r
fcn. O6nacrr npaMeueurrfl .

2 Kaxre ocnoBnbre rpe6onannr upeArrnrrrrorcff K rlrMeprTeirbnbrM npeo6paronanerxrrr?
oyuruux upeo6paeonarur wrs crarrrcrr.rce u nouuranrnar).

3 llepe'uncJlrrrb n .{ar6 orrpe.qenextre ocnoBrrhrM ilapaMerpaM, xaparTeprl3yrorrFrr,r
orrrl{IrecKoe rBJrJ IeHlIe. .{aTb xapamepr{crr{Ky rcroqHEKaM olrrElrecKoro n3rytreHEfl.
O6rscnurb rrpruqlrtr AeficrBnt rlnTerpaJrbrrbD( trpr{eMnuxoB orrrnrrecKoro u3Jqlqerrut
(reunoarx, mpogJreKTpr{qecrrx).

7.3 llputepnbre saqemnbre sanpocbL

I {afire oupeAeJrer{ue uonrrlls cr3Mep[TeJrbrbre npn6opu>.
2 9m mroe a6cornourar. orsocurerbuar ll rrpffBeAenuru rrolperrruocrn?
3 IlepewcJrrrre ocrroBnbre xapaxTepacrrrKn cpe,{crB rsuepexrrfi.

9ro rarcoe qyBsrBr{reJrbno cr> apa6opa?
4 floverr,ry MaxrII{TogJIeKTpEqecKI,Ifi Mexanns}r pa6orocuocoGen ?oJrbKo Ea rrocrorr{nou rore?

rlto rpegnpnrrluastcfi.AJlt llcrroJlb3oBtturls ero n npu6opax [epeMeurroro roxa?
5 oupe4erune Ha3naqeHue r{ ocrroBnhre ocobennocm raJrBBarroMeqpoB.
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7
B rarrx qeJUD( r{c[oJrb3yror norouerprr?
floueuy IIIK:}JIa SJIeKTpoMarEr{THLD( rpu6opoa nelunefina r{ K.lKrrM o6pasorra ee Mox'o
yueurmnrr?

I Hasonure sau6olee paclpocrpaneunrd eJrerspor.BMepurenrnnul npr6op, roroprfr
KOHCTPYI{PYETC' EA OCEOBC sNCIffPOAIIHAMI,IqECKOTO MCXAEI,rcMA.
B 'rer{ orJlr{tllre $eppogngail,ruqecKoro Mexagr{3Ma or gJreKTpo4.rr{aMr{rrecroro?
O6rscume Epllnqnn Aeftffnus npn6opon ngAyKrgroHnofi cncreurr.
B qeM 3tlKllloqarorct upelltvryrqecrBa gnercrpourroro cqerrtrrKa g11eprgn nepe4
3Jr9rCTpOMeXaHmecKrM cq€TsrrKoM }rrrAyrauoflr{o fr cnqe*tst?
Kar HasuBaercfi" ycrpoficreo, olpeAeJrrroqee reKyrq.rfi mpzs? Karue AorroJrFr{TeJrBHLre
344arm B gnercrpocacreMax ono cnoco6no armorntrl?
[m xarm qeneft fiprrMerrrrror ocerrrJrolpa![rr?
obrscuure ycrpoficrro u nprrur{au 4eftcmur eneKrponuo-nyqsns6 Tpy6rcr.
Karole cxeMLr npeo6paroBaaru cxmraJra nprrMerrrrrorcr n npn6opar nrmpxrr,rn'renruofi
cucrelrgr?
Hasosfite ,Ba qpetrMytrrecrBa npr6opon c repMogJreKlpruecKr4Mu pnpeo6p6oBareJrrMr{,
KOTOpbIe 3HalMTeJrsHO pacrurptrcT Bo3MoxHOCTq rD( IIpr{MeHeHnfl B qenD( IlgpeMeErroro
TOKA rro CpaBrreEr{ro c Apyrurvnr snercrpoMexaHuqecKrMr.r npuoopaura.
9ro mroe ruym? B rarcoi cryran( oH trpr{Merrretcr?
O6cscusre npu$ryilr Aeficrwrt rnMeprtrerrrrrbD( rpancsopruaropoB Torca l1 Eanp$Kerilrs.
o6tscrl'Ite Ha3HaqeHI,Ie E noptroK pacqera AorroJrur{Teirbgoro cofiporlrBJregrrt B cxeMarx
BOJrbTMeTpa.

20 Kaxue MeroADr rr3Mopenrt conporaBrennft cyqecmyror? flprse4rre cyflrecrBeggbre
oTJrI{rIr{t MeTOAOB.

2l flafrre Kparr(oe orrncarrue cyrqecrByrrrry{x MeroAoB rnMeperuu qacrorlr.
22 Kaxne fiapaMerpbl enerrpuuecrofi Morq{ocrr{ rrcMepsrorc{ B npaxurecrofi

snerrporexnuxe? Karosrr rpe6yerraue rourocrrrble xapaxTepncrr,rKr{ r43Mepegnt
uonurosrll?

23 Karsun cuocodanar llgMeprercr MorFocrr u rpexifasnnur qenn<?
24 Oflr'lnes.ure llpuHrlnu Aeftcrsar rwoposoro BarrMerpa.
25 O6rscr[Te cyrFocrr MeroAa cpaBrregrr c uepofi. Kar<re Mero&r cpaBrrenr{, c rvrepofi narra

rgseclffir?
26 HaqeM ocuoBalr trpunrun MocroBoro Mero4a u3Mepeurlrr girercrpr{qecrror serfi.tr{H?
27 llpmearre cxeMy oArrrapuoro Mocra ra o6rscunre ero pa6ory.
28 Haunrulre ypaBueril{e paBnoBecr{r Mocra.
29 ofirscfrr're rrprrrrlrtr AeftcrBEf, r(oMnencaropa trocrornnoro rora.
30 Hasosrme ocrroBr{Ele AocrotrrcrBa gJreKTporrrrbD( anilroroBru( npn6opor.
3l Hasoal.rre BeJMrIItHbr, Koropbre cuoco6nrr lrMeprrb coBpeMerrslre aH{uroroBbre npn6oprr.
32 llpnrerprre crpytcryprryp cxeMy ererffponfioro BorbrMerpa.
33,{afire orpeAeJren}re qur[poaoro rsMeparenbnoro upu6opa.
34 Karne,qBe oIrepaquu coBepmilorct c HetrpepLrBnofi nennwmot npr ee upeooparoraunu n

Aac{pernyro (uaSponyro; serrqrny?
35 llepeucmrre ocgoBnbre y:fiEr rurthpoBoro u3Mepr{TeJrrnoro upu6opa.
36 llepe.rrumre oclroBrrble AocrorrrcrBa qnQporrx tr3MepareJrrurx npu6opoa.
37 E$s KaKrD( qenefi rrprMensercr aBToMaru3arlut rasrr,repenrfi?
38 tlro ortroctrT K aBToMarfi3]rpoBaffEbrM cpeAcrBaM rcuepenrafi?
39 rlro r{Meror B cBoeM cocrage aarouoMurre rrruoro$lmcgog{lJrbrrbre rru0ponnre npa6opu?
40 9ro qpercranirrrror co6ofi rrMepmerBuDre cacreuar?
4l HaKarcue nlracchr,ueJrrrcr HBK uo sa3gaqesnro?
42 Karono Ha3uaqeuue KoMrrbrorepuo-u3Mepr{TeJr6gbD( crcrerrr?
43 rlro qpeAcraBJltlcT co6ofi ButrvfyaJrbnbre upu6opu, Karcre sJreMenThr Bxluo.rarorcr B rD(

crpyrrypy?

t2
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15
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44 rlro trpeAcraBJrrror co6ofi Er{TeJureKTyanbr{bre r{3Mepr{TeJrbnbre cucreurr?
45 IIro [peAcraBJutror co6oft cereBbre un$opuaryrouno-rcMepr{Terbrrhre cEcTeMEr?

flpoumuoctpupyfire Ea rlpr,rMepe eHeprocua6xaroqefi opraurarar$m.

46 lJpnlecrut4. ormcarh crpylcr)puble cxeMbr r,I3Mepentrr HesrexrprrqecKra( Berrr{qan (npeune
u cpannenrr).

47 Ilepe.rucJrurL BeJrrlq[ELr rrpocrparrcrm I{ Ha3Biu&rs npu6opon Arf r(x rnMepeurlfl,
HarrprrMep: ypoBueMepbl, mepoxoBarocrb- npo$urorr.rerpbl II T.,{.

48 Onncam Bo3Moxrrbre nym rrJrrr Mero,ur IBMepeHI[fl MaJIbD( reoMsrprrsecKffi pa3MepoB

teratreit.
49 Ouncas MeroArr u3Mepenrrr ypornefi arpeccrrBHblx xulroctefi B 3arpbrrbD( 6arax.
50 Karunrr MeroA{lMr[ Morcxo rrMeparr ToJrre&ry JlrrcroBoro upoKara lls pturnvnbD(

Marepl{aJlon(rrte4rar r[omr4 creKno, aJrroMnnrrearre cnnarrr)?
5l Kar n3Meprdrb paccrotrr[e Mex,qy AByMt aepmmarr,ru rop?
52 Onncars rytrrrr{Err ,qefisrals npoQmouerpa c rrbe3oeJrercrprr@Kr,rM rpeodpasorar€JreM.
53 llpurecrr Krraccu0r{Kaw{Io MexaHI{qecKI{x BeJIFMH Ir cBt3u MexAJr HI{MI{.

54 Merolpr rrcMepennr ,ruraMerpoB, ToHKux 6eg ugorfiuu, ry)oBo4oB r,r ortacarb Kparro r{x
cywrocTb.

55 KaK n3Meprrrb roirqrilry fturbBaulrqecKoro fioxpblTlrt (ttrucem) Ha cr:Lllbrrhx rr Me.urbD(

rIJIaClltHt|x.
56 Onucars Bo3MoxEEre MeroAbr rmMqpeHrur ro;rrryrrrbr rr3oJrrluroHnofi nenrrr B qpoqecce

fiepeMoTKtr.

57 flepeuucJrr[Tb rrapaMerpbr rBroKeHI{r, cBr3b Me}I(Ay HIrMIr, ergrrurlbl lmMepenr{.f; r{ rra3Bannt
npu6opon Art rD( rr3Mopenlrt.

58 Merc,mr r{sMepegurl cropocrefi TpatrrctroprulD( Ira3eMI{6D( cpeAcrn u oru{carb KparKo ID(

rpnuqlilrrr Aeficreras.
59 Karure ocr{oBubre xaparffepr{crlrKrr r{Meer npeo6pasoBareJrb Hegnercrl}r{lrecKn serrwm?
60 Oxaparrepugyfue MEroAlr usuepeuufi HeenercrprqecKr{x BeJIr{tIIrH.

6l Kar rnaccx$urg,rpyrorcr npeo6pasoBareJrs rregnercrpr{qecrrx serrffir?
62 O6rscrurre ycryoficmo, rrpr{Eurfi ,qeftctsfir u o6nacrr qprrMerrenr'rr npeoOpasonarcneft

He9rercrprqectrrD( BeJrr{rrEE: peocrarlrEDq

63 Tergoconporumerurfi.
64 I4HryruuonrrbD(.
65 Errmocmrrx.
66 flregosfieKTp]IqecKln(.
67 (DotoenercrprtlecKlD(

68 Teprtroconponrnnemd.
69 TepuoenercptrqecKrDc.
70 florcull.re KoncrpyrcruBuoe ycrpoficrro: MalloMerpa c reu3oMerplrqecKr[r\,r

upeo6paroBa,reJreM.

7l Snertprvecroro 6enrnnouerpa.
7 2 Vsxyrsluourroro raxoMerpa.
73 3xerrporrnoro curnarorsaropa M3Cy.
7 4 \arwrlrra cunlaJilBaropa CBK-3
75 Karue fiolperrrrrocrr{ Bnoc.fiTcr B tr3Mepenr.rr npeo6pasoBareJuMr{ HesreKrl}rqecKr.rx

seltlr.rl{H?
76 Paccraxnre o6 ocsoanhD( rcMepareJrbrrbD( nnt[opuaquoultbu( ctrcreMal(.

8. V"e6no-Jr.emodurtecxoe u unfiopmaquonnoe ofieeneqerrue dacqunnuuot.

Merponorux r{ sJrercpuqecKr{e rrMepenus. Y.re6roe noco6ue. Ys.-usA.r. flol pe4. E.A.
Illa6armna, f.K. Cuorntra. 2015 -282c.
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usl. 3ueprus. 201 5.-567 c.
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I4:nrepurenbHbre npeo6pa:onareru.-JI..3ueproaroMH34 ar,20l 4.- 457 c,

6. BoaneP B.A. ,A,rcfepon A.B. I4:nepnrenrnrre nu6opu. B 2-x rouax. M.:l4saare!,rbcrBo
craHAaproB 20 I 0.-354c.

7. JleureHrco [4.f'.,BlrHorcypon 8.8., fop6yHon B.14. ,r Ap. MeroArr H3MepeHHs
He3neropuqecKr4x BeJrHrrr4H. Vqe6noe noco6ue. J'oucx: Wzl.Tlltr4.2012._95c

8. BuHorcypon E.B. tr4:vepeHue napaMerpoB MarHHrHbrx no,reii H xapaKrepgcrrzK
SeppolrarHHrHbIX MarepHanoe. Yqe6uoe noco6ue. ToNrcx:lrlsl.Tnl4,20l3-120c.

9. O.H.OnrrueBcK€ut, E.B.BauoxypoB. IV1ero4ra.recxue yKa3aHHq rro BbrrroJ,rHeHHro
I(ypcoBbIX npoeKToB rlo nl4cuururr4He ( MeroArr u cpeAcrBa r43MepeHtr{
H esnexrpr4qecKrrx BeJrrzrrr4H ). Toiracx, Zsa. T|IV 199 . _3 6c.

8. 2 f ononuumeJtbHan numepamypa

I ' florurqyx B.C. I4sNaepurenbHbre npeo6pa-:oBareJrr4. Krzee :Bprqa urKor,ra. l9B1-297c.
2. flpoexrupoBaHae Aarr{uKoB nnfl pr3MepeHr4r MexaHur{ecKl4x seru,tutrl floa

B.fI.Ocaa.rero.- M. : MauruHocrpoeHr,re, 201 4.-497 Cc.
3. Tranr P. 3,rerrpHuecKHe H3MepeHr4r He3neKTpHrrecKHX BerrHrtr4H: flepeeoa c HeM..

Pe.4.

-M.:
Brrcuras ruKoJra. 201 6.-256c.

4. By,rr B.K. Ocuostr reopr4u r.r pacqera MarHhrHbrx qenefi. 14.: 3uepru s,2010- I 54c.

9. MamepuilnbHo - mexHurtecKoe o1ecneqenue duc4unruHbr (enexmpuvecKue rcMepeHun
H ofl e Kn, p u q ec Kux o en u u u n )

Jlexrlltosnue ayAHTopIIH ocHal{eHbr creHAawu. Llcno.[b3y]orcs reKcroBbre 3a1aH1rfl 
^nflreKyulero KoHTpon.s zlF,auuit cryAeHToB, lonyr{eHHbre npu caMocroqreJ]bHoM r43yqeHHH

neKur4oHHofo Kypca.

10. MemoduqecKue peKoMeuda4uu no opzaHulsl1uu usyqeHun duc4un"runot:

Pa6oqa.fl yueluat npofpaMMa IIo Aucr{r4 nnnHe <3rexrpalrecKue H3MepeHHt
3neKrpfiqecKHx H HeoneKTpl{qecKr4x BeJrr4qaH) cocraBJ'reHa B coorBercrB:a:a c rpeooeaHuauu
@e4epzutsHoro focyaapcrBeHHoro o6pa:oeareJ'rbHoro craHAapra BO ilo npoQulro
rIoAroroBKl.l <AsroMarv3a:J.ufi TexHo!'rofuqecKHX rrpoueccoB H rrpor43Borcrs)) 15.03.04

tr4zyuenue AHcttunrrlllHbt rrpoxoAHT e Sopve,rreKUHoHHbrx zas,srvfi" BbrrroJrHeHH,
la6oparopHux pa6or. CaMocroqreJ'IbHat pa6ora 3aKJ'rroqaelcfl B BbrnoJrHeHHr.r 3aIraHus.
caMocroqreJlbHoM I43yqeHVu reM cryAeHToM, a raK )Ke B KOHCIIeKTqT9OBAHVH TeM H HanvcaHVV
TCCTOB.



7 L Texnonoeuqecwsn Kapmn ducqunnunot

Klpc 3 rpynna_PO15BP62ATl cervrecrp 6
flpenoAanareru - JreKTop frryruron fenraqrfi Esreu6es[.r
flpeuo4anarenn, BeAyqEe rrparrr{yecKr{e 3arrrrr,r{ firymon f .E.
Ka$espa ATIIUII
Becosoft roo$$uuaeHr AgcqrilLrrnubr B coBoK)mnofi pefinurronofi oqerrce, paccqr{TbrBaeuoft no
I'UClltr

Hanuenonawrc picrwrJ{frnfr / xypca Yposenil/crynews
o6pasoearuu
(6arararpnar,
cnequa.nnret,
uaructparypa)

Cwryc Ancryarwrusu.
r pa6ouer.r yvebnou
ruaue (A, E, B, f)

(eanu eeedeaa
nodynano-

pefrmanzoeun
cuctnenal

KonssecrBo 3atrerqbrx
eAnril{q / rpe4mor

Snexrprauecrure rnMepeHr.rs snerTpnqecKr{x
n EegneXrprueCKllD( B€JIIIqUH

6araaarpuar E 3

CuenrcrHe ArrcqnrrJrnnbr no yre6nouy [nany .'

t}ngurq nrrlopruanm4 MareMarrirr(a

BB(}trrbil4 MOAyJrb
(axoarofi pefi'nurr-xonlpoJrb, rrpoBeprca (ocramtrnLr$> snaurd rro cMexnhrM gxcrpnururau)

Terra, 3aAanrre [Jrn MeponpnflTfie BxoAnoro
KOrrrp{)JIf

Bnlrr
reryuefi

ATTECfiUI}III

AyArnopHaf,
r4jrr{ BHeay,ryr-

TOprlat

Mrunmam
HOe

KOJTT{qCCTBO

6affros

Marcrltlranrn
oe

KOTNqECTBO

6an:roa
(Dnguxa 3nerrpuuecrd mr. 3aron Oua,
flocneAorarcnrxoe r napaJureJrbrroe coe;pnerme
IIDOBO.IIHITKOB.

ycrurfi
oryoc

ay4rropHan J 6

@rnmca. Pa6ora rr Moqgocrr rcra flpasrna KupxroQa
AJrr pa3BerBJressrrx qenefi .

TE9T ayFtropnan 6

I{roro: 6 t2
EA3OBbIIT MOAYJIb

(nponepra rxarud u yuemlft no .u{cqmrrffie)

Teua, saAanf,e [Jrn Meponprrrrne reK5nqero
KOrrTp(Drfl

Bgml
rexyuefi

ATTECTAl[fl

Aym:ropsax
r{JrE BHeay,uE-

ropHat

lvlromrlam
HOe

KOITqECTgO

6aruros

Marclnra.lnc
o€

KOIIilIEClBO

6auros
Jlexqnongrre 3aE rrnt KOrrTpoJrb ayAr.rropEat 4 8

Bumr n Mero,sr rcuepennft. Ilorpemrocru mueperufr. cau. pa6. ay4rropHafl 2 5

OcHosHEre xapaKreprrcrrmn rnMeprmeJrbmn< rpn6opor
u npeo6pagosarcrefi.

cau. pa6. ayArffopHar. 2 5

flocne.Eoearernxo€ coe.qarregne npeo6pa:orarereft. cau. pa6. ayArrropHat 2 5

IlpeoSparorareru rregnexrpmecrmr BeJrnnrr.
Peocran*re- TeIBoDe3I{croDHbIe. nLg3o3JIeKTDI{qecr(He.

cau. pa6. ay.@mpHar. 2 5

I,buepemre HesneropuqecrrD( BeJrr{qnn. I4sueperme
oclroBlrElx MexaH{qec(trx BeJII{[IEH.

TECT ay,wlTopHat 4 8

I{:uepuremmre nnQopuargomue cucreubr. rorrp.pa6. ay.{rrropHarl 8 l6
3aqer r{ToroBat

ATTCCTAIIIIfl

ay.urropHrur 8 l6

I{mro: 32 68

AOnOJIHTTTEJTbI{bIII MoltyJrb
Teua, slganne ||rII MeponpnflTrr€ AollonntrTeJlbHono

KOnTpOJrf,

Burol
reqfqefi

ATTECTAqITE

Ayanropnar
trnn BEeay.ry-

moHaf,

Mromlar.
roJImeclS()

darnos

Maxcmaar.
KOJIMCCTBO

6affros
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rrpe3eH. B

$opue
jloKlra.4a

ryrurmpHat 6 10
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