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u He?ileKmpuuecKux 6eruquH>>l cocrasurenr M.B.feney: foy Bo ((P@ llfy
r4MeHr4 T.f. IlleerreHKo)), 2016-2017. c.-21

Panoq.qg ilporpAMMA rrpE.[HA3HAVEHa /.ns. ilPETIOAABAHIII I
ArrCrU4tIJIr4Hbr oE,tr3ATEnbHoIZ rrACTrd CTyAEHTAM orrHorZ oopwrr,r o6yrrEHutro HArrpABJrEHr,[O rroAroToBKr4 15.03.04 ABTOMATII3AIII4'I
TEXHOJTOTT4qECKI4X TTPOTIECCOB kr rrpoI43BOACTB V CrrEIIr4AJrbHOCTrr
15.03.04 - AnrovrATr{3Arlr4rl TEXHonoDrrrEcKr4x rrporIECCoB rr frporr3BoAcrB
II CIEIU,IAJIbHOCTI4.

Pa6o,raq [pofpaMMa cocraBJreHa c yr{eroM @e4epa6Horo
focy4apcrBeHHoro o6pa^:oearenbHoro craHrapra Bbrc[rero o6pasonaHzx rro
HanpaBneHl4ro rIoAroroBKI4 15.03.04)- Anroltar:a3ar\Lrfl TexHoJrorr{rreSKZX
npoqeccoB pr IIpOI43BOICTB, yrBepxAeHHofo [pprKa3oM MlrHncrepcrBa
o6pasonaH,rn pr Hayr(r4 Pocczficrofi (De4ep a\w or 12.03.2015 }lb200.

CocrasureJr[, {eney Msurr BaxrauroeHa /
cT.rrpeIIoAaBaTeJrb

(fronn14cE)



I. I{enu usadaqu yuednoil duc4unnuuut

I{emro npe[oAaBaHLrfl Aucr\uTIJILIHbI {BJrflercr ycBoeHrae cryAeHToM Teopr4r4 r{ npaKTr4K]4
MeroAoB I4 I4cIIoJIb3oBaHrIe cpeAcrB r.r3MepeHr4s $u:uvecxzx Berrzr{r.rH :to6ofi npfiporbr c
L{c[olI63oBaHI4eM KaK TparI4IILIoHHLrx, TaK r.r coBpeMeHHux un$opMarluoHHbrx rexuororufi, a
TaruKe Sopuuponanze y o6yvaloulzxc.f, ycrofi.rueoft rraorznaqurr K caMoo6pa:oeanr4ro rryreM
opraHIr3aIIuI{ I4x caMocrotrerlbHofr 4exreltuocryr.O6ecueql{Tb Aonxuyro 3neKTporexHr4rrecKyro
rloforoBKy cryAeHToB Ha ypoBHe 3HaHhf MeroIoB sneKTpuqecKrzx t43Mepeuuit, crpyKTypbr H
THIIOB I43MeplrrenbHbrx npH6opon, xoH@urypaqr,rz un$opMarluoHHbrx r43MeprarenbHbx cr{creM.
Brrpa6orarr, yMeHI'Ie nu6uparu seo6xoAzl,rbre 3neKTpor{3MepuTenrHrre npn6opbr r{ ycrpofrcrna
An-s npoBererl^krs' I'I3MepI4TenbHbIX gKcrrepr{MeHron. irl:yqr{Tb MeroAbr v cpeAcrBa rr3MepeHrzs
rlpl{MeHlrrenbHo K xapaKTepIrcrLIKaM o6opy4oeaHux, ycBolrrb ocHoBHbre no:eiflTufl. u
onpeAeneHnfl'' rIraHHpoBaHI4e 14 opraHI,I3aIIuIo I43MepeHufi. Knaccra$uqr4poBaTb r{ orrpeAensTb
OCHOBHI,IE XAPAKTEPIICTIIKII I43MCPI{TCNbHbIX NPEO6PA.:OEATCICfi .

L Mecmo luc4unnuHil 6 cmplnmype OOII BO

{ucqrznlaHa BXorI4r B BapI4arI4BHyro qacrb 6a:oeoro ur4Kna 6loxa 8.1 SegepaJrbgofo
KoMrIoHeHTa, HarpaBreHn-s rIoAroroBKLI 15.03.04 <AeroMaru3arJzfl, TexHonornqecKrrx
npoueccoB 14 IIpoI43BoAcrB), aApecoBaHa Anr [orroroexu 6aKanaBpoB no npo$unro rroAroroBKr4
<<AeroMarl43aws' TexHoJIofHrrecKHX rrpoqeccoB 14 rrpor43BoAcrB)) v o6ecne.Iaeaer
Teoperr4rrecKyro u ilpaKTrrrecKyro rorforoBKy cryAeHroB n o6;racrpr cAllp.

ftx z:yverLrfl Aucr\vfIJIL{HbI ueo6xoAzubr KoMrrereHrlr{r4, cQopnrupoBaHHbre B pe3ynbrare
r{3)r!reHr.rg raKr.IX A]1'Crll1'rrnuH xax <ozsuxa>>, <MareMarr4Ka), <I4uSopnaarr4Ka)).' 

IIonyveHHbIe B [poqecce o6y.reuux 3laHufl u yMelufl Mofyr 6rrrr ucronb3oBaHbr npu
Lr3yrreHur4 TaKr4x Arrcuunnr4H xar: <Ocsoebr CAIIP)).

flporpalrnr a Eucr\uTIJIHHbI rlocrpoeHa cofnacHo rpe6oeaHuxrra K o6a:are16Holry
coAepll(aHrrlo ocuoaFlofi o6pa:onareltnofi [porpaMMbr noAforoBKr.r BbtrrycKHr4KoB rro
HanpaBneHrrro noAroroBKlz <<AeroMaru3arJkrs, TexHoJrotr4qecKax [poueccoB rd rlpor43Bo.4crB))
npoounr <AeroMaru3arlur rexHoJrorr4r{ecKr4x rrpoqeccoB rr [por,t3BoAcrB).

3. Tpedoaanun K p%!ilbmamurvt ocsoeHun duc4unnunu:

ll:yuenue Ancr\wilnuHbr HanpaBneHo Ha SopuuponaHr4e cneAyrorqax KoMnereuquft:
flogroronxa cryAeHToB K cneAyroul{M BuAaM AerrenbHocr': nporr3BoAcrBeHuo-
TexHoJlorzvecroft , Hayr{Ho-u ccneAoBaTenrcrofi , MOHTaXHO-Hala,UOquOfi .

Koa
KOMTIETEHIII{II Oopnrv"rrlrpoBKa KoMlereHuurr

oK-5 Cuo c o 6Ho cm K caNr o opraHrzs arlr,r4 u calr o o 6pa: o 
" 

aH"ro.
orrK-3 Cnoco6uocrb I4cIIoJIb3oBarb coBpeMeHHrre rauQopnrat{proHHot" TexHoJrorr4rr,

TexHI'IKy, [pI{KnaAHbIe np orpaMMHble cp eAcTB a rlpll p eureHl4lr 3 aAar{
npo$ eccuoualrnofi Ae-srenbHocrr4.
Cuoco6noct"
ceq:auHofr c lpoQeccuoHaltuofi AerreJrbHocrr,ro.

otIK-5

IIK-8 L noco0nocrb BbInorHnr pa6oru ro aBToMaru3arrLlLr rexHoJrorr4r{ecKr.rx
flpoueccoB Ir [polr3BoAcrB, I4x o6ecueqenr4]o cpeAcrBaMr4 aBToM arn3arJkrpr v
yrlpaBneHl4.g, f oToBHo cTblo u cl]oJlb3 oBaTb coBpeMeHHbIe MeToIb I u cp e IcTBa
ABTOMATI{3AIIIII4, KoHTpoJI.g, AI,Ia|HOcTIIKTI, VcIIbITauuiT H yilpaBne;Hufl.



[poqeccaMr4, xr.r3HexggNr rI44nOM npolyKur4r4 14 ee KarrecTBoM.
trK-18 croco6nocrbro aKKyMynprpoBarb HayqHo-TexHr4qecKyro un6oprr,raquro,

oreqe c rB eH untit vt : apy6 e xHsrfi o nur n o 6 nacr u aBT oM arus arJurr
TeXHoJIoTI{qecKI4X npOUeccOB I{ IIpoI43BOA0TB, aBTOMaTI43I.IpOBaHHO|O
ynpaBneHlls xI43H eHHLIM III4KJTOM rIpoIyKIIIlu, KoMrlblorepHbrx crrcreM
yIIpaBneHII.g ee Kar{ecTBoM.

tIK-23 cnoco6uocrbro BbrrroJrrarr pa6orbr rro HanaAKe, Hacrpofi re, perylupoBKe,
onursoii IIpoBepKe, pefnaMeHTHoMy, TexHrrr{ecKoMy, 3KCrrJryraur4oHHoMy
o6clyNunaunro o6opyroBa:rtr4s,cpeAcrB r4 cr,rcreM aBToMarr43arJrr1r,KoHTpoJr{,
AII af H O CTr4Ktr, 14 crrbrrasuit tt ylpaBneHnt, cpeAcrB np of paMMH of o
o 6ecu eqenzg, cepru $z rcaqr4 o HHbrM r4crrbrr alkrflna u:4e:rzii.

B pesylrrare ocBoeHr.rq IncuulnrrHbr cTyAeHT AonxeH:

3HATb:

ocHoBHbIe ilO}lflTrrfl, 3aKOHbI rr MoAenr4 MexaHI4KI4, SneKTpr,IqecrBa u MafHerI43Ma;
cuequSzr<y [onyrleuns uslrepurelrnofi unsopnaaqura B pa3nr4r{Hbrx o6lacrrx
ecrecrBo3HaHufl; o6o6rqeuurtil noAxoA rc r:raccu(f nKa\uu MeroAoB r{ cpeAcrB ualrepeHufi
Su:ravecxzx BerI4rII4H; cuoco6rt nocrpoeHlzf, rr ocHoBHbre xapaKTeprrcrr{Krr I{3Mepr,rreJIbHbD(
npeo6pa:onare.nefi; MeroAbI u cnoco6u r43MepeHrr{ 3neKTpr4r{ecKr4x, MarHrrrHbx kr
He3neKTplrqecKux BenuqIIH.

yMeTb:

npoBoAI4Tb aHuil43 HayqHo-Texnu.{ecKofr r4 rrareHTHofr ra rulreparypbr c uenbro nrr6opa
orITI4MaJIbHofo peilIeHLLfl rI3MeplzTenbHbrx 3a!.a.u:, ilocraBr4Tb uenb Lr c$opnay:rupoBarb
TexHrrqecKoe 3araH'lre Ha rrpoeKTr4poBaHr4e cpeAcrB U:nAepeHzfi; HCnOJIb30BaTb
coBpeMeHHbIe CpeAcTBa I'I3MepeHI,It npr4 nJraHrrpoBaHr.rr4, opraHv3arlr4rr 11 npoBeAeHr4r{
I'I3MepI'ITenbHoro 3KcnepIrMeHTa; r4crroJrb3oBarb crrpaBo.ruHft anlapar 4lt nu6opa cpeAcrB
u:ltepeuufi I4 3JIeMeHTHofi 6a-srr KaK rlpr4 peIrreHI,IIr KoHKperHErx r43Mepr4TeJrbHbrx 3araq) TaK I4
rIpI4 rlpoeKTupoBarrutr HoBbIX cpeAcrB zsuepeHufi; renarb rrocraHoBKy ga1arr pacqeroB,
MareMarl4qecKofo H Sa:uuecxoro Molenl{poBaHrl{ rtpz npoeKTr,rpoBal:lru cpelcrB
I43MEPCHI{I4, YMETb NPI4MCHSTb MAIIII4HHbIC TCXHONOfI4I4 C I{CI]OJIb3OBAHI,ICM IIAKETOB
lpaKnaAHbIX rIpOfpaMM; IrCtIOJIb3OBarb coBpeMeHHbre TexHr.rqecKr{e cpeAcrBa Infl
IIpeAcraBneHHII rexHI4qecxofi AoKyMeHTaIII4r4 rro pe3ynbraraM rrpoeKTr.rpoBaHr4r.

BJIAACTI,:

- Hayr{Ho-TexHl4rrecKoft repntuHo:totuefi, cul,tgorl4xofi 14 ycnoBHbrMu o6osHa.{eHLrfl.,y1Lr B
o6lacrrz r43Mepurenluofi r:exsuxu.

- ocHoBHbIMII noJroxeHvflMtr Merponorlrr.r? MeroAaMu o6pa6orxlr pe3ynbraron rzsrr,repennfi,

- fipaBr{naMu nrr6opa cpeAcrB uslrepenufi Anr pelreHuq KOHKperHbrx 3aAarr.

- AocrrDr{eHvflv,r4 u npo6lenraMl4 coBpeMesHofi rr3M. TexHLIKrr.

- [epcneKTI-JBaMIj 14 TeHAeHUITqMU pa3Bl4Tl/lfl Lr3M. TexHI4Kr{.

4. Cmpyxmypu u codeptrcauue duc4unruHbt,



4.1. Pacnpedeneruue mpydoe"uxocmu e z.e./qacax no
c arryro c mottmen u u o il p s 6 o mbr cmy d eHmo 6 n o c eM e c mp u.M :

euoant aydumopuofi u

Korv.Iecrno qacoB

Tpy4oerr,rx

ocTb,
g.e./.{acrr

B rolr qrzcJre

O;3:...!::::e.denenue eudoe yuefinoil pafuomrt u ux mpydoe,vxocmu no pasdenatw
oucuunJruHbt.

Ilil
p?3-

aeira
HaurreHoeaHrne pa3renoB

KoluqecrBo qacoB

Bcero

AyAuropuar
Pa6ora

Buea

YL
pa6o

TA
(CP)

I tr3 JIP

I
\_, u u_ul e oBe.4eHII_g O o 3neKTpHrrecKIIX r.I3M ep eHusx,
TexHr.rKe 14 MeroArrKe. florpeurHocrrr Ir
xapaKTepr{crllKrz cpencrB u3lrenenafr .

2

2
JJreK',r'poMexaHI4r{ecKI4 e L{3MepLITenbHbIe
MEXAHI,I3MbI. z 2

a
-l

rleKTpoHHo-rpaer4qecrue npu6oprr. Irl:iuepeHue
rrepeN{eHHbrx roKoB r4 Harrp_sx(elr^uit c noMoxlr,rc
npeo6pa-:oeare:refi roxa.

2 2

Aa

1vre r'oAr{ qecKa e B orrp o cbr r{3M epe luuit. VIzwep eHlre
roxa. l{suepeHr.ie Harrpr}KeHrr r, corporrznlenufr .

Cnequa,rrHbre a3Mep e uux. tr4zv epa""atra orq" o 
"rr.I4slrepenue MeroAoM cpaBHegrz, c lrenofr.

IO 4 a
J

{ AHaJrof oBbre o,TeKrpoHHue upa6opsr. I{raSponue
llslrepure:rrnrre npn6 gpsr. 4 z

6 AeroNaaru:aqrrr H3Mep esuit. z 2

7
3rexrpzvecKr{e rz3MepeHr4r He3JreKTpaqecKlrx
BeJrilqr4H. O6rqze cBeAeHrrr. CrpyxrypHbre cxeMbr
npu6opoe.

4 2

8 l eH eparo pH bte fi 3M e pHTert bHble nneo6naro Rare fl Ll 2 2

9
r rapaMeTpHrIecKI4e I43MepI4TenLHbIe
npeo6pa:oBareJrr4. 2 2

trImozo:
36 t8



4.3. Tenamuqecxuil nilaH no eudan yve1uoil denmenuuocmu

nERrIr414

I!
nlil

Honep
pa3AeJra

AI{CqIITIJTII{HbI

O6r,eu
TIACOB Tenra JreKrlu[l

Y.re6Ho-
Hafn.rrlH.
noco6uq

I
I 2

O6rque cBeleHr4s o6 slerrpzqecKrzx
r{3MepeHr4flx r4 SneKTpor{3Mepr.rTelrnofr
afinaparype. OcHoeHrre r]oH.f,Tr4.f, r4

olpeleneHus. BnArr 14 MeroAbI us\,{epeHrafi.
florpeuHocru u:vepenzft .

Ta6nrzurr

2 2 2
3lexrponaexaHr4qecKr{e r.r3MepLrreJrbHbre
MCXAHII3MbI. Cresnrr

J a
J z

3rerrpoHuo-rpaSuvecxue npz6opnr.
tr4siraepenve [epeMeHHErx roKoB u uanpxxeHnfi
c rroMolrlbro lpeo6pasonare.:refi rora.

CreHnu

4 /1T 2

Mero4nvecKr4e Borrpocrr asnaepeHr.rfi .

I4:uepeuze roxa. PacnrupeHrre npeAenoB
usuepeHzfr . Oco6enuocrr.r npr4MeHeHr.r,
npu6opon g.nerrpoAanalru.recxofi cacreMbr

CXEMbI

5 /1T 2
tr4:lrepeHue HanprKeHax. Pacruapenne
rrpeAenoB u:uepeHrafi HalpqxeHr4_f, .

Cxeiurr

6 4 2

ll:uepeHae co[porr4Bneuufi. Toxoetrfi Meron
(uocle4onarelrHtlfi). Merol Hanpq)(eHr.w
(uocle4onare:mnrrfi). Ouiverp c laHefiHofi
ruxarofi.

Ta6maurr

7 + 2 Cnequa,rtubre u3Mepe uux. LIu,repeHae 0 asrr. CXEMbI

8 4 2 Cneqna,rtnbre r{3Mepe nux. VlzvepeHae rracrorbr. cTeHnbr

9 4 2
I4:lrepeHze MorrlHocrr4. I4:rr,repeuue MoulHocrr4
o4HoQa":uoft qenu. cTeHALr

10 Aa 2
Z:lr ep eHa e M ourH o crrr. Zsir,r epeHa e MouIH ocrr4
n rpex$asHbrx uer.flx. Ifusponue BarrMerpbr. cTeHnbr



1l z

I4:uepeuax MeroAoM cpaBHeHrzs c rvrepofi.
Pa^:HonpevreHHbrfi MeroA cpaBHeHus. Teopur
MocroBbrx cxeM. KolrneHcaropu
(norenquoMerpbr) rrocro{HHoro roKa.

CXEMbI

t2 z
Ana,rorosrre 3neKTpoHHue npu6oprr.
Bom,rlrerpbr rocrosHHoro roKa. Bolrruerpsr
nepeMeHHofo ToKa.

CXEMbI

1a
IJ 2

I]u(fponue r43Mepr4renrHue npu6opu.
I-{z$ponoe KoIr4poBaHHe - o6ruue cBeAeHr4s.
Ocuonuue MeroAbr npeo 6pa:o BaHLrs.

H enpepbrBHbrx r,r3MepseMbrx B eJrHrrr4H B KOAbr.

OcHo eHrre xap aKTepr4crr4Krl 14 rr o rp eruHocru
qu$poeux r.r3Mepr{TenbHbrx ycrpofi cre.

cTeHAbr

l4 6 2

AnroMarzsaurir rr 3Mep eyvrit, o 6u1a e cB eAeHr4q.

I4:uepzrelbHbre crrcrenmr. KotrnuorepHo -
r43MeprrrenbHbre cr4crelru. BupryaJrbHbre
npz6oprr. I4nrellexryaJrbHbre r43Mepr4TenbHbre

CIICTCMbI.

Y.I.
noco6ze

t5 2
3:rexrpn.recKr4e I{3MepeH14q HeoreKTpuqecKHX
BeJrHr{r4H. O6urue cBeneHuq.

Y.r
noco6ue

1alo 7 2
Crpyrrypnbre cxeMr,r np r.r 6 opon Anr r.r3MepeHr4q

H e3neKTpr4lIecKII X BeJII,IqI4H.
cTeHAbr

t7 8 2

f eueparopHbre u3Mepr{TeJrbHbre

npeo6pa:oBarerrr4 : TepMooneKTpr4r{ecKr4e,

nbe3oSneKTp14qeoKLIe, MafHI4TO3JIeKTpI4r{eCKI4e,

AarqHKr4 Brarau4a, fr oroslexrpurrecKue.

Vq.
noco6ue

l8 9 2

llap ana erpuqecKr4 e H3Mepr.{TenbHbre

npeo6pa:oBareJrr.r : peocrarHr,re,
TeH3Or{yBCTBr4TeJrbHbre, HH.qyKTr4BHbre,

€uxocrl{ue, orITI4qecKHe,

TepM o rrpeo 6pas o narelu.

Y.r.
noco6ue

Irlroro: 36

4.4 IIp axmwtecKue (cemuuapcxue) z orunmun nJ,taHoM ne npedy crwo mp eHbr.

4. 5 Jla6opumopHue saHnmun.



i\e
illil

Houep
pa3AeJra

AIICqIITIJIIIHbI

O6reu
qacoB Teua,ra6oparopHoro 3auqrr,rq

Y.re6Ho-
HafnrAH.
noco6us

I I 2

OcHoenrre xapaKTepr{crr4Kr4 r{3Mepr{TenbHbrx

npa6opon u npeo6pa.:oearerefi . Llzyueuue
KoHcrpyKrlraft usruepureirbHbrx MexaHr43MoB.

CresAu.
I4snepur.

npu6.

2 2 2
Ocnonnue 3neKTpr{qecKr4e 14 3Mep eHnfl, rr

o6pa6orxa ux pe3ynbraroB.

3nerrpo
I'I3M.

npI{6o0br

3
a
J z

PacnrupeHrae npeAenoB v3MepeHr,r-s

sneKTpon3MepuTerrbHbrx npn6opon.
Srexrpo

I,I3M.

upu6opu

4 4 2
Vlzyueuue oneKTpocrarr4qecKoro ilor-s MeroAoM
MoAenr4poBaH.lrfl..

cTeHAbr

5 4 2
llplrlreHeur.e 3aKoHa OMa A:rq pacqeroB B rleil.flx
IIOCTO.f,HHO|O TOKa.

Irlsvrepur.
npz6opu.

6 A
I 2 Irl:na epenu e xap aKTepI4 crrzK I,I cror{HrrKo B ToKa.

IrI:nrepur.
npu6opu.

7 7 I I4suepeuue ocHoBHbrx MexaHl,IqecKrzx BeJIHT{prH.
VIzlepur.
npu6opu.

8 8 z
Z:uepenne pacxoAa >nrE4rocrefi rr fa3oB,
KOHUeHrparlr4r4.

IIa6opar.
npn6opu.

9 9 2
Brr6op cxeMbr [oAKnrorreHLrfl Anfl, Aarqr4Ka
reMneparypu ( npu6op PTl00). CrenArr.

Teprronp.

l4roro: 18

4. 5 CunocmonmerbHun padoma cmydenmu.

Pa:Ae"r

AI{CqIITIJ'IIIHbI

J\!
tln Tenra u nua CPC

Tpyaoeru.
(n uacax)

Pa:aen 1
1

B uArr r.{ MeroAr,r 3n eKTpnqe cKr4x rr3Mep enuit.

I



Pazlet2 2
rJcHoBHbre xapaKTepr4cruKr{ r{3Mepr,rrenr,Hbrx nprz6opon
n npeo6pasonareneft.

Pa:aen 3

a
J

flocle4onareJrbHoe coeArlueHrre npeo6pa:oearerefi .

Pasaer 4 ,1T
llpeo6pa:oearerra He3neKTpr4rrecKr4x Benrzr{r4H.

narqnxu fClI.

a
J

Pasler 5 5

Pasaer 6
6 Irl:naepeuue reMneparypbr, pacxoAa xfl.rAKocreft u rason.

PasnetT 7 tr4snrepzrelruax uH$opMarILtr, MeroAbr ee
npeo6paso BaHufl u lepeAarru.

.Pasaer 8
8

Crpyr<rypa I4I4C.

Pasaen 9
9

Konn.nexc KAMAK.

Irlroro: a
J

5 Kypcooorc npoeKmbr nraHoM ae npedycuompeHu.

6. OfpasooameJrbHuemexHoltozuu

B npoqecce ocBoeHI'I fl Arrc;t\vnnlrHbl ( 3.nerrpuvecKue r.r3Me peHus. 3neKTpr4r{ecKr4x z
HegneKTpI4qecKHX BerI4rrI4H)) I4crlonb3yrorcs cneAylorqve o6pa-:oBare,rrbHbre rexHo.rrorrrfl:

. IEKIII{U;
' . la6oparopnbre 3aH.sru fl 3atrrrufl;

' caMocro{TeJlbHble pa6orrr cryAeHToB, B Koropble Bxrroqaercs ocBoeHr{e
cryAeHTaMu Qu:zuecxofi cyurHocru sBJIeHr4fr, npoucxoArurrzx B Marepr4anax npu
no:4efrcrnrau Ha Hzx pa3nl4qHbx $axropon B ycnoBr.rsx npopr3BoAcrBa Lr
3KCnnyaTarIHr{ ;

. KoHcynbrarlr.iu ilpenoAaBareleft.
flpu vreuuu lexqufi I4cnonb3yerct MeroA aKTr4BHofo o6yveuur - <llpo6leMHa-s reKrlr4s).
llepe4 Iz3yr{eHveM MoAyn{ o6ogna'Iaercx npo6leMa, Ha peureHr4e xoropofi 6y4er HanpaBneH
Becb [ocJre4yrcqufi Marepaan MoAyn{. Ha npaxruqecKr4x galflTkrflx r.rctronmyercx npuelr
I4HTepaKTI4BHofo o6yveuzr <Kefic- MeroA). Taxxte Anfl rrpe[oAaBaHar Arrcqu11nr4Hr,r[pelycMorpeHlr rpaAr{III4oHHLIe u r{HHoBaUHoHHbIe TexHoJrofav B paMKax ayAHTopHbIx
z ar:sluit H caM o cro_srenr,u o ft p a6oru cryA eHTo B.

Wcnon osy e.u ue uH mep aKmu6 H ue
o 6p us o e umeJt b H brc mexH oJlo? It u

Konuuecmso

qacoB



JI MeroAsr npo6leuHoro o6yueuua.
floucnossrft vrero4. 3;reMeHr 1ucKy cclrtr,
pas6op KoHKperHbrx curyaqufi , aKTr{BHoe

I{CnOnb3OBaHr4e KOMrrbIOTepHbrx MeToAr4K.

4

|IP tr4ccreAonare:ncrufi MeroA. OnepeNarorqar
caMocro.srerbHa.s pa6ora. O6cyN4eune
npo6"rrelrno ft cuty at4.uu. Zcnoms o B aHr4 e

MeroAa <Kefic-cra4r't >. fpynuona.a
ALtcKy cctrs.. flpe: eHraquu.

CP lloncr Marepr4ana c v crroJrb3oBaHHeM
r.rHrepHer-pecypcoB. O6cyN4eHrae
TBopr{ecKor o 3 ailaHhs..

Zroro: 10

7. O4enoauue cpedcmeo dnn meKyu4ezo KoHmponfl ycnen&eMocma, npoMqrcymoquoit
ammecmu4uu no umozoJryt ocqoeHun duc4unnunot u yueduo-uemoduqecKoe ofiecneqeuue
c sxto c mon menuno fi p ad o mot c my d e umo o

7.1 Kourporrrrpyrcuufi recr

I4rbrosrrfi KoHTponrrpyrounfi Tecr npoBo 1r4Tcs. rro BceM
pa3AenaM I'I BbItBJIter reoperllqecKHe 3HaHII's., npaKTpIrIecKLIe yMeHr4 g. u aHaJrvrHrIecKLIe
cnoco6uocrr{ cryAeHToB.

1-napuaHr
1. rlro raroe sneKTpr4qecrcufi ror?
A. rpaSuvecKoe rz:o6paxreHrre 3JreMeHToB.

B. oro ycrpoficrno Ans r43Mepeurax 3[C.
C. ynop-r4orreHHoe ABHXeHr.re 3apqxeHHbrx qacrrru B rrpoBoAHr.rKe.
D. 6ecnoprAorrHoe ABH)KeHr.re qacruu Be!_(ecrBa.
E. coBoKynHocm ycrpofi crB rlpeAHa3HaqeHHbrx rJIg r{cnonl:oBaHu;r 3neKTpr4r{ecKofo

corrpoTr4Bnerlfifl..
2. Ycrpoficrno, cocrotrqee H3 AByx npoBoAHr4Koe rro6ofi $opusr, pa3AeneHHbrx Ar{oJreKTpi{KoM
A. erercrperr,r
B. ucroqsux
C. pe:ucroprr
D. peocrarsl
E. KoHleHcarop
3. 3axos [xroyna - Jleuua
A. pa6ora [poIr3BoALIMas I4crot{HIrKaM, paBHa npor43BeAeuraro 3[C r4cror{Hr{Ka Ha 3ap.flA,

rrepeHocr4Mrrft e qenu.
B. onpe4eJlfler 3aBl4clrMocrb MexAy 3[C ucrouHr.rKa nr4TaHr.r.fl, c BHyrpeHHlrM conporr.rBneHr4eM.
C. nponoplll4oHaneH conporl4BneHrrro rrpoBoAHr{Ka B KoHType anre6pau.recKofi cyMMbr.
D. KoJrl4qecrBo re[J'Iorbl, BblAers]oruefic.g B rrpoBorHuKe rrpr4 npoxo)KAeHr.IH no HeMy

3neKTpI4rIeCKOfO TOKa, paBHO npor43BeAeHr4ro KBaApara cr4Jrr,r roKa Ha co[porr4BneHl4e
npoBoAHr{Ka r4 BpeMq rrpoxo}KAeHr4r TOKa rrepe3 [poBoAHrrK.

E. rrp.flMo rIpotIopIrI4oHaJIbHa Halp.rrxeHuro Ha 3ToM yqacrKe rz o6parHo rrponopquoHaJrr,Ha ero
cotIpoTlIBneH]I]O.



A

A.
B.
C.

D.
E.

5.

A.
B.
C.
D.
E.

8.

A.
B.
C.

D.
E.

9.

A.
B.
C.
D.
E.
10.

A.
B.
C.

D.
E.
i1.
n.

B.
C.
D.

llpu6op
pe3r{cTop

KOHAeHCaTOp

peocrar
IIoTeHrIr.ioMeTp

aMrrepMeTp

Oupe4elzre colporI,IBJIeHI{e Hr4Tr4 gneKTpraqecroft rraMrrbr MorrlHocrbro 100 Br, eclu JrilMrra
paccqrrraHa Ha Ha[pf,xeuue 220 B.

A. 570 Ou.
B. 488 Oru.

C. 523 Ona.

D. 446 Om.
E. 625 Our.

6. Olasz.recxar BertursLr*a,xapaKTepr43)'Toqyro 6ucrpory coBeprxeHr4l pa6oru.
A. pa6ora
B. uarpxNeuzx
C. lroulnocrr
D. conporprBrreHus.
E. Her rrpaBlrnbHoro orBera.
7. Cpi:ra roxa B 3neKrpl4qecroft uenu2 A upz HarrprxeHrzr.r Ha efo KoHuax 5 B. Hafiaure

corrpoTr4BneHlre IIpoBoAHr4Ka.

10 Oru

0,4 0u
2.5 Ow
4 Onr

0,2 On
3axou ONra Ars no:urofi qenu:
I: U/R
U:U*I
U:A/q
l-, -l - -lr rl

I: E/ (R+r)

'{raererrpzKl4, AJII{TeJIbHoe BpeM-s coxpaHrrour4e [onspr43arrr4ro nocJre ycrpaHeHr,rs BneruHero
SneKTpuqecKoro rotr.fi .

cerHeToSneKTprrKrr

SneKTpeTbr

IIOTCHUI4AJI

rrb e3 o eneKrp u-l'ecxufr. eS $ err
DneKTpr4qecxufi elrxocrr
Benlecrna, roqrrl He npoBoA.srque 3neKTpr4r{ecrufi rox.
Arr3neKTpr{KH

3neKTpeTbr

cefHeTosJreKTprrKr{

lrbe3ooneKrprl.{ecxnft e$$exr
AEo4
Kaxue u3 [epequcJIeHHbIX HIr)Ke qacrurl r.rMeror Har4MeHErrrufi orpuqarenrnrrfi zaptg?
3neKTpoH

npoToH
uefirpoH
aHTrr3neKTpoH



E. HefirpanbHbril
12. V.{acroK uenu ero...?
A. qacrt Ue[rz MexAy AByMr y3ilaMu;
B. eauruyrafl uacrb ue[u;
C. rpa$uuecKoe ra:o6paxreur4e gJreMeHToB;

D. qacrr uerrr4 MexAy rByMs ror{KaMr.r;

E. 3,iTeMeHT 3neKTpnr{ecxofi qenuI, npeAHa3Ha.reHHrrfi AJII rrclonb3oBaHl4e gneKTpr4rrecKofo

conpoTr4BneHvrs..

13. B npu6ope An.f, BbllxuraHrr{ no repeBy Halprx(eHrre rroHr.rx{ aercs. c 220 B ao I 1 B. B nacnopre
rpaucSopuaropa yKa3aHo: <llorpe6nxeMar MorqHocrb - 55 Br, KnA - 0,8>. OupeAenr.rre cr{ny
ToKa, nporeKaloqefo r{epe3 [epBlit{Hyro u BToprzrrHyro o6uorxu rpanc$oplraropa.

A. lr = *,34 "4; l, = 73 .*
B. {t * 4,4 A: X: * n".4 A
C. 1n * 5,34,4: l: * L *
D. fr : *}.5 Ai f" : *,r"
E. 4= {:"45 ".i{1 l- = 1.4:{
14. llpeo6pa3yror 3Heprr4ro rorrJrrrBa B 3neKTpuqecKyro 3Heprr4ro.
A. Arolrnbre oneKTpocraurlrrr4.
B. Tenlonbre gJreKTpocraHrlr{u

C. MexanuqecKue 3neKTpocraHrlrar4
D. fu4poeneKTpocraHrlr4ra
E. BerposlexrpocraHrlr4r4.
1 5. Peocrar npzMeHrror An.s perynrrpoB aHkrs. B rlerru. . .

A. HarrprreHr4{
B. cunrr rora
C. uanp.aNoenfl.vr cr{nbr roKa
D. conporvBrrernl
E. MorrlHocrr4

16. YcrpoficrBo, cocro-srIlee I43 KaryrxKr{ r4 xeJre3Horo cepAeqHuKa BHyrpr4 ee.
A. rpanc$opMarop
B. 6arapex
C. axr<yuynsrop
D. peocrar
E. 3neKTpoMarHlrr
17. fiunom - ero
A. Aea pa3HoI{MeHHbIX 3JreKTpI4r{ecKux 3apfl.ra, pacnonoxeHHbrx ua He6omuoM paccrofiHr4r4 Apyr

or Apyfa.
B. a6co:rorHa.,r Ala3neKTpuqecKa.q npoHr4rlaeMocrb BaKyyMa.
C. gefiz'rl4Ha, paBHat orHoIrIeHIrIo 3aps,4a oAsofr Hs o6rraAoK KoHAeHcaropa K HanprxeHr4ro

Mex(Ay Hr{Mrz.

D. nucrpavBaHrre AIzuo-rrefi BAonb cr4JroBbrx ttuuufi.3neKTpr.rqecKofo rroJrs.
E. ycrpoficrno, cocrotlqee H3 AByx rrpoBoAHrrKoe rro6ofi Sopnmr, pa3AeneHHbrx Ar.r3JreKTpr4KoM.
1 8. Hafi4ure HeBepHoe coorHoueHr.re:
A.1Ou:18/1A
B. 1B:1[N/1K:r
C. lK:r:1A*1c
D. 1A:1Or',r/1B
E. 1A: nxr/ c
1 9. flpz [apannenbHoM coeAr4 :aeHtrr4 KoHAeHcarop . . . . . . :const
A. uanpaxeune
B. :apr4
C. euxocrr



D. conpou4BneHr4e
E. crrnbr roKa
2 0. Bparqarc x\aflc fl rracrb orreKrp oreH eparop a.
A. crarop
B. porop
C. rpauc$opMarop
D. xouuyrarop
E. KaryrrrKa

2l ' B uenr c HalpsxeHlzeM 250 B BKJIIoqLIJIT{ nocneAoBarenbHo rBe naMrrbr, paccr{r4TaHHbre Ha gro
)Ke HarlptxeHue. OAua JIaMrIa MolqHocrbrc 500 Br, a 4pyrar MorrrHocrbro 25 Br. OupeAenrzre
conpoTr.rBJreHr4 e Ilefrr4.

A. 2625 Or"r.

B. 2045 Orrn.

C. 260 Ou.
D. 238 Ou.
E. 450 Or,r.

22. Tpauc$opMarop roKa 3ro.. .

A' rpauc$opMarop, [peAHa3HarresHrrfi gnr upeo6pa3oBaH]rr rrMrrynbcHr,rx cr.rrHaJroB c
AJIHTenLHocTbIo I'IMflynbca Ao Aec-sTKoB MI4KpoceKyHA c MI4HLIMaJIbHT,TM rrcKaireHverra SopnarrrrMnynbca.

! rpaHc$opnrarop, rruraroq[fics or vcror{Hr.rKa Halprx eHLrfl.
C' napuanr rpaHc$opMaropa, [perHa3Ha.IeHHrrfi 4:r.a upeo6p a3oBaHus.oneKTpgqecrofr onepruu e

3neKTpuqecKl4x certx I'I B yCTaHOBKaX, [peAHa3HaqeHHbrx Ans npneua v ucnoJrb3oBaHkrfl
gneKTpzr{ecxoft eueprnu.

D. rpaHc$opMarop, nurarorqaficr or r4oroqHrzKa roKa.
E' rpanc$oplrarop, [epBuq*afl o6lrorxa Koropofo gneKTprzqecKr{ He cB.s3aHa co BTopr4rrHbrMr4

o6rvrorrauu.
aa
aJ.

f\.

B.
C.
D.
E.
1,4

-n.

B.
C.
D.
E.

25.

Kar<ofi e eruqranofi flB rrfler c fl. uarlrurnrtfi norox @ ?
crzurxpuofi
nexropuofi
nrexauuqecxzr.r
oreeru A, B
repreHlHKylapHrrii
Conoxyuuocrb BI4TKOB, o6pa:ytorqlrx 3neKTprdr{ecKyro qerrb, e xoropofr cyMMgpyrorca 3[C,
naee4eHuue B BI4TKaX.

MA|HHTHAfl CUCTCMA

NJIOCKA' MAf HUTHAq CI4CTCMA

o6lrorra
v3on{uu.s
HeT rIpaBI4nI,HOf O OTBeTa

3eurs 14 rrpoBoAsrr{ue cnor4 arlrocsepsr o6pa^:yer cnoeo6pa:nrrfi xoH4eucarop.
Ha6nro.qeHkrflMlr ycraHoBneHo, qro HarlprxeHHocrb SneKTpr4rrecKoro nors 3eu.n u s1rruzu ee
rloBepxHocra B cpeIHeM paBHa 100 B/na. Hafilure SneKTpr4rre cxuft saptg, eqvrrag) qro oH
paBHoMepHo pacnpeAenen rro ecefi seN4nofi uonepxuocru.

A. 4,2.1"*,: Kn
U. O;t't*F K:r
C. 4.t*n Kn
D. 4,5.til;' Kn
E. 4,6 .L*: Kl

2-r.apuaur
1. 9ro raxoe gneKTpuqecxa.a qent?
A. sro ycrpoficrno Anr r43Mepenux O{C.



4.

A.
B.
C.

D.
E.

5.

B. rpa$rauecKoe u:o6paxeul4e 3neKTpr,r.{ecKoft uerrr{, rroKa3brBaroqee rrop{AoK r4 xapaKTep
coellrHeHr4 e 9neMeHToB.

C. ynopa4oqeHHoe ABr4)KeHr.re 3aprxeHHbrx qacrr{r{ B [poBoAHr4Ke.
D. conoxyllHocrb ycrpoftcrn, [peAHa3Har{eHHbx An{ flpoxoxAeHr.rr gneKTpr4qecKoro roKa.
E. coeorynnocrr ycrpofi crB rlpeAHa3HaqeHHbrx Ars r4clonb3oBaHr4r oneKTpr.{qecKoro

corrpoTHBneHtIg.

3[C ucrovHr{Ka Bbrpaxaercs Soplrynofi :

I: Q/t
E: Au/q
y7:q*E+d
{# * g{'f:

U:A/q
Bnepnrre flBIreHLrs B gneKTpr,IqecKvx rren.sx rny6oro r{ TrrareJrbHo rz3yrrnn:
Mafixn Qapageia

[Nerrac Manceeltr
feopr Olr
Muxaul JloNronocoe
IIIapnr Kyloll

{:k

llpu6op
aMnepMeTp
peocrar
pe3rrcTop

KIIOq
rroTeHulroMeTp
Enrxocrr KoHAeHcaropa C:10 ux@, naupnKeHr4e Ha o6xla4xaxTJ:2208. Onpe4enzrb 3apfA
KOHAeHCaTOpa.

A. 2.2K1.
B. 2200 Kn.
C. 0,045 Kn.
D. 450 Kn.
E. 2,2 ,r,k*-2ji2.
6. 3ro e npocrefiureM cnyqae peocrarbr, BKJrroqaeMbre Ans perynr{poBa:arrs.HalpflxeHr{r.
A. noreuqr{oMerpbr
B. pesucroprr
C. peocraru
D. xrrcq
E. cqdrqux
7. 9acrr qelrz MexAy AByMr rorrKaM[ Ha3brBaercf,:
A. Kouryp
B. yuacrox qenn
C. serer
D. srerrpuqecKar rlelb
E. y3en

8. ConporuueHrre [ocneroBareJrbHofi rlenz:
A. ft:&""
B. l: x - 1 i 1 

-g frl &: EA F;:!'t
.. \l

atu. -: *-:
,{ .Ex f,; ,{s i':

D. fi.= ft, L RZ * frr, * .., .,1. ftrr.



E. fr! = ktl * fr-I - R"! ;-.."- R_!..
9. Cpua roxa B npoBoAHr.rKe. ..

A. uprlto [polopquoHaJrbHo Harrps)KeHr4]o Ha KoHrIax npoBoAHrrKa

B. npxrr,ro [ponopqr{oHaJrbHo HailpsxeHr4ro Ha KoHuax [poBoAHr{Ka 14 efo coirporr4Bner{rto

C. o6parno rponopur4oHa-rrbHo HailpsxeHr4ro Ha KoHrIax [poBorHr.rKa
D. o6patro nponopur4oHaJrr,Ho Halp.f,x{eHr4ro Ha KoHuax npoBoAHuKav ero conporLIBJIeHI4Io
E. gneKTpr{qecKr,rM 3ap.{AoM rr [oneperrHoe ceqeHl4e npoBo.4HlrKa

10. Kaxyro 3Heprr{}o norpe6:rrer r{3 cerr{ 3neKTpr4r{ecKafl naMna 3a2 u, ecm{ ee conporrlBJleHl4e
440 On, a Harrp{xeHrze cerrr 220 B?

A. 3+*8u,t ' *,

B. 240 Br"r
C. 2:'* &*t,'-,
D. 375 Br,z'
E. 180 Br"ql
11. 1 rBr :
A. l024Br
B. 1000000000 Br
C. 1000000 Br
D. 1#*3 frtrc
E. 100 Br
12. 9ro raKoe [oreHrlr{an ro.{xu?
A. gro pa3Hocrb rroreHrlrzaJroB AByx ror{eK gneKTpratrecKofo IroJIt.
B. sro a6coffouras Ar{gneKTprrqecKar npoHrrrraeMocrb BaKyyMa.
C. Hasrrnaror BeJrrrquHy, paBHa.[ oruorrreHr,rro 3apflAa o.qnofi u: o6xra4oK KoHAeHcaropa K

Hanpsx{eHllro Mex(Ay }]vrxlu.
D. Ha3brBaror ycrpoficrno, cocrosrqee r43 AByx rrpoBoAHliKon mo6ofi Qopuu, pa3AeneHHbrx

A[sneKTpr{KOM.
E. Ha3brBaror pa6ory, rro nepeMerrleHr4ro eAr.rHr.rqHoro gapflLa r43 ToqKV nors B 6ecxoueqnocrr.

I 3. VcroeHoe o6oguaqenrae
A. pe3rrcrop
B. npeloxpaHr4renb
C. peocrar
D. xa6enr, ilpoBoA, rrrr4Ha 3neKTpr4qecrofi ueuu
E. rrpr4eMHr{K 3neKTpur{ecrofi ouepruu
14. Jlatrna HaKaJrr,rBaHr4s c corrporr4BJreHrreM R:440 ONr eKrroqeHa B cerr, c Halpq)Kenueu U:1

B. Oupe4eJrr{Tr, cr4ny roKa B JraMrre.

A.254
B. 3OA
C. T2A
D. 0,25 A
E. 1A
1 5. Kar<ue Hocr4TeJrI4 3apflLaoyruecreyrur?
A. e;rerrpouu
B. uoroNnreJrbHbre rroHbl
C. orpuqareJrbHbre uoHbl
D. uefirpamHrre
E. Bce [epeqlicneHHbre

10



16.
A.
B.
C.
D.
E.
17.
A.
B.
C.
D.
E.

18.

Crolrro B cxeMe y3noB usersefi?
y3noB 4, r,erneit 4;
y3noB 2, Yerr,eit 4;
y3noB 3, nernefi 5;
y3noB 3,netr,eft4;
y3noB 3,uetuefi2.
BenravraHa, o6parnar coilporr.iBneHraro
npoBoIr4MocTb

yAenbHoe co[poTl'rBneHr,re
IIepr{oA
HanpffKeH14e

IIOTCHUIIAJI

Eurocm KoHAeHcaropa C:l0 uO; sapr4 KoHAeHcaropa e: 4. I.*^i,L;, Onpele-rlurr
HanpxNeHue na o6rla4xax.

A. 0,4 B;
B. 4 nrB;

c. 4'z*-t 8.,

D. 4.2**7 B;
E. 0,04 B.
19. Byaer nI4 [poxoAl4Tb B uerlrl rocrosHHbrft ror<, ecJrr4 BMecro r4crorrHr{Ka 3[C - BKJrroqr.rrb

3aprxeHHbrfi xoH4eucarop?
A. ue 6y4er
B. 6y4er, Ho HeAonfo
C. 6yaer
D. A,B
E. Bce orBerbr rrpaBunbHo
20. B uenIE rruraHlrfl HafpeBarenbHoro npa6opa, BrrloqeHHoro rroA Harrpf,)KeHz e 220 B, cura

roxa 5 A. Onpe4enrrrb MorrlHocrr npu6opa.
A. 25 Br
B. 4,4 Br
C. 2,1 rBr
D. 1,1 xBr
E. 44Br
2 1 . llnornocrb 3nexTpr.rqecKoro roKa onpeAeJr.rrercr no Sopr'ry.ne :

A. ...:qlt
B....:I/S
C. ...=dl/S
D....:1/R
E....:r/t
22. Orryege.III4Tb Korll4qecrBo rerlJlorbr, BbrreneHHoe B HarpeBarenbHoM npra6ope B Ter{eH[e 0,5 .r,

ecJlt4 oH BKJrrorIeH B cerb Harrp.flxeHr{eu 1 10 B rz rzueer conporr,rBJr ettue 24 Otvt.
A. 130 000 nx
B. 650 000 nx
C. 907 500 [x
D. 235 x[N
E. 445 500 nN



23' Ma[rurHat cl{creMa, B Koropofr nce crepxHr.r r4Meror oAr4HaKoByro Qopnry, KoHcrpyKrlr,rrc u
pa3Mepbl, a B3aI{MHoe pacnonoxeuue ruo6oro cTepXHt rlo oTHorrreHr{Io Ko BceM {DMaM
OAT4HaKOBO Anr BCex cTepHefr.

A. cnuuerpvrtHaa MafHLITHaT czcreMa
B. securuprerpur{Hat MafHrrrHar crrcreMa
C. nrocxas MafHI4THa[ cI4creMa
D. npocrpaHcrBeHHa_[ MarHr4THas cr4creMa
E. np{Mar MarHl,irHas crrcreMa
24. o6ecnetlaBaer Sn:zuecrylo 3aul4Ty AiIq aKTr{BHofo KoMfroHeHTa, a raKxe rpeAcraBJrrer

co6ofi pe3epByap Antr Macra.
A. o6uorxa
B. naanrrarHar cucreMa
C. aerorpauc$opir,rarop
D. cracreva oxJralKAeHa.f,

E. 6ax
25. Tpauc$opMarop, rpeAHa3HaqesHrtfi 4:rr npeo6pa3oBaHus.r4MnynbcHbrx curHa!.roB c

nnlrrejrbHocrblo lrMlrynbca Ao AectrKoB Mr4KpOceKyHI c Mr4Hr4MaJrbHbrM r4cKalKeHr.relr $opnatr
14Mrrynbca.

A. rpancQopMarop roKa
B. rpaHcSopMarop Hanp{}KeHrre
C. anrorpauc$opuarop
D. utruyrmcuufi rpauc$opuarop
E. MexaHr4r{ecr<ufi rpancsopMarop.
Orserur:
I napuaur r-c;2-E;3-n;4-A;5-B; 6-c; j-c;8-E;9-B; l0-A; 1 1-A;12-A; r3-il; r4-B: 15-c; 16-
E; 17 -A; 18-A; 19-A; 20-B; 2r-A; 22-il;23-B;24-C;25-A.
2 napuaur 1-[;2-B;3-c 4-A;5-E 6-A 7-8; 8-A; 9-A; 10-c; lt-E;121-E; 13-B; l4-[;15-E; 16-
A; 17 -A;1 8-B; 19-B ; 20-A; 2I-B; 22-C; 23-A; 24-E;25-A.

7.2 IroaroroBKa KoHcrreKToB rro reMaM Ha caMocrosrerbHoe u3yrreHr.re

I {aT6 onpeAeneHl{e u3MepurenbHoMy npeo6pa:oBareJrro, rarquKy. flpunepu. [aruuxuf CIL O6:racrE, npr4MeH eHLrfl..

5

6

Kaxue ocHoBHbIe rpe6oeaHut npeAbrBr-srorcr K r43Mepr.{TerrbHbrM npeo6pa:oearersN.{?
(DyHrqux np e o 6p a: o Baq:afl wfr n cr arucrrdKe (p e anrnar r.r HoMr4Hanurar).
llepe'ruclurr kr Aarb olpeAeneHl4e ocHoBHbrM rrapaMerpaM, xapaK.repr,t3yroqr{M
ollrplrrecKoe u3nyrleHue. {am xapaKTepl{crl4Ky I{cror{Hr4KaM orrnqecKofo [3nf{eHr{fl.
o6rscuurb rrpI'iHIII4Ir geficrvux LIHTefpaJTbHbrx rrprreMHrrKoB olrr4rrecKoro r43nyr{eHr4{

. 
(ren,roelrx, tt]rpofJrexrpH vecxH x).

flpuuepuue 3aqerHr,re Borrpocbr.

{afi re oflpeAeneHue rloH.f, TV q (a3MeprzTeJrr,Hbre npu6opr,r>.
rlro raxoe a6co:loruas. orHocureJrbHar 14 rrpr4BereHHaq norpeuuocru?
flepe'rucnure o cHoB H bre x ap aKTep lrcrrrKr4 cpercrB zsnrep enzfi .

r{ro raxoe r{yBcrBureJrbHocrb upn6opa?
lloueuy MafHI4To3JIeKTpvr{ecKufi lrexanrzau pa6orocnoco6en ronbKo Ha nocrosHnou roxe?r{ro npe4npr4Hr{Maercs. r,nflr4cnonb3oBaHr.rs ero n rpu6opax repeMeHHoro rorca?
onpe4erure Ha3Har{eHrre r4 ocHoBnsre oco6enHocra ra!'rbBaHOMerDoB.
B r<axzx rler.sx r4cnonb3yror noronaerpsr?

t.3

1

2
a
J



16

t7
l8
19

7 llouenay rrrK€rJra oneKTpoMafHr{THbrx npa6opon ne;rugefiHa rz KaKr4M
ytreuruurr?

oopa3oM ee MoxHo

8 Hasoezre Han6olee pacilpocrpanenHufi 3neKTpor43Mepure:nurrfi npu6op, r<oroprrfi
KOHCTpyr4py ercs. Ha ocHoBe 3neKrpoAr4HaMr4qecKofo MexaHr.r3Ma.

9 B qeM orrl4rlae Qeppo4rzHaMl4rrecKofo MexaHr{3Ma or 3neKTpoAr,IHaMr4rrecxoro?
1 0 O6rsuurre rrpr4Hu[n Iefi creur npu6opoB r.rHAyKrlr{ouHofi cr4creMbr.
11 B qeM 3aKJlloqalorct IIpeI4MyrIecrBa gneKTpoHHofo cr{err{r{Ka gHeprvr{ ilepeA

3NEKTPOMCXAHIIqECKI4M CqCTIII4KOM IIHAYKIII{OHHOfi CUCTCNATT?
12 Kax Ha3blBaercr ycrpoficrBo, orpeAeJrtlouee reryqufi rapurs? Kaxue AorroJrHr4TeJrbHbre

3a4arrLr B onexTpocrrcreMax ono cnoco6no etrnorH.flrr,?
13 fitx KaKHX qelefi rrpuMeH.sror ocu?rnnofpaSu?
14 o6r'scnzre ycrpoficrBo pr 

''prrHrlvn 
refi.c,.eue.eneKTpoHHo-ryvenofi rpy6xu.

15 Kaxrze cxeMbl npeo6pa-:oBaHus. cl4fHana npr{MeHrrorcf, B npra6opax BbrnprMr4Te6Hofr
cucreltu?
Hasoezre ABa npevMyrlecrBa npu6opon c repMo3neKrpr.iqecKr4Mr4 pnpeo6pa^:onarerxvn,

'KOTOpbIe 3Har{urenbHo pacuvpsror Bo3MO}nHOCTH I4X npaMeHe]F.Lrs. B rlen-f,x nepeMeHHofo
TOKa Iro cpaBH eHr4ro c rpyrrzMr.r SneKTpoMex aHr4rrecKr4vrz upu6 0palru.
9ro raxoe lryHr? B xaxnx cnyqa_{x oH rrp}rMeH sercs.?
o6rqcHlare [pIrHuI4n gefi,c'nux lr3MeplrrenbHbrx rpaHc$opuaropoB ToKa u Hanpfl]KeHkrfl.
o6''f,cHure Ha3Har{eHI'Ie u nop{roK pacr{era AononHr{TeJrbHoro conporl4BneHrlr B cxeMax
BOnbTMeTpa.

20 Kaxue Merorbl I43MepeHI4-s conporunreuzfi cyrqecrnyror? flpune4vre cyuecrBeHHr,re
OTII4IIUq MCTOAOB.

2l flaiarc KparKoe onuca."ve cyqecrByrorqzx MeroAoB r43MepeHr{s qacrorbr.
22 Kat<ue [apaMerpbl 3neKTpuqecxofi MouHocrrr r.r3Meprrorcs B npaxruuecxofrgneKTporexsaxe? Karcoerr rpe6yenar,Ie rorlHocrHbre xapaKTepr4crr4Krr r43MepeHlis

Itorqnocrz?
23 Kat<uwu cnoco6alru r{3Meprerc-rr MorrlHocrr n rpexsa:Hsx rlensx?
24 O6r,xcnr{re npr.rnrlun Aeficrsur quspono.o uurrr.ipu.
25 o6sscul4re cylrlHocrb MeroAa cpaBHeHr.rr c nrepofi. Kaxue Merorbr cpaBHeHr4-s c lrepofr nalr

uggecrHrr?
26'HaqeM ocHoBaH rIprrHIIr{tI MocroBofo MeroAa rr3MepeHur 3nexTptzr{ecKux seru.{r4H?
27 lrpuyegr{re cxeMy oArzHapHoro Mocra u o6rscuur"i.o pa6ory.
28 Hanumnre ypaBHeHr4e paBHoBecrr_s Mocra.
29 o6'ssc:e^r.ire nprrHrlun 4eficrea-s KoMreHcaropa rocrosHHoro roKa.
3 0 Hasoeure ocHoBHbre AocrorzHcrBa 3neKTpoHHbrx aHaJrofoBbrx npa6opon.
31 Hasoeure BeJIIIr{I4HLI, Koropble cnoco6Hu r{3Mepsrb coBpeMeHHbre aHaJrofonrre npu6opu.
32 [Tpusegr4re crpyKrypHyro cxeMy 3neKrpoHHofo BonbrMerpa.
33 [ailne o[peAeneHrae riu(fponofo r{3MeprrrerrbHoro npu6opa.
34 Kaxrae ABe onepaul4l{ coBepluarorct c HenpepbreHofr ee,ru.ruuofi npr4 ee npeo6pa:oBaHrrr4 B

rr4cKperHyro (qnSponyro) nenuurauy?
35 llepevucJrure ocHoBHbre y:nu qnspoBoro ra3Mepr4renbHoro npH6opa.
36 llepevuclllzre ocHoBHr,Ie AocrolrHcrna qv$ponbrx r.r3Mep[TeJrbHbrx npu6opon.
37 flm KaKrrx uelefi rrp'MeHflercr aBroMaru3ar\vfl,nsnaepeuufi ?
38 9ro orHoc.sr K aBToMarr43r4poBaHHr,rM cpeAcrBav ra:uepeuzfi?
39 Vro IrMeIor B cBoeM cocraBe aBToHoMHbre unoro$yrnq"or-"urre qu$ponue npra6opu?
40 . 9ro lpercraBnqror co6ofi H3Meprrrenrutre cucreN4rr?
4l Ha KaKr4e KJraccbr ilerflTcfl tr4BK no Ha:ua.{eHr4ro?
42 Kaxoeo Ha3HarreHrze KoMrrbrorepHo-ri3Mep'Tenr,Hbrx cucrelr?
43 9ro [peAcraBnslor co6ofi BI4pryaJIbHue npu6opbr, KaKr{e 3JreMeHTr,r BKJrroqaror cs. B vx

crpyxrypy?
44 '{to npercraBn-flror co6ofi IIHTeJIJIeKTyanbHbIe rr3Mepr4TenbHbre cr4 creurr?



45 9ro npeAcraBntror co6ofi cereBlle zHSoplraqr4oHHo-r{3Mepr4TenbHbre cncreurr?
flpoururrccrpnpyftre Ha rrpr4Mepe 3HeprocHa6xalorqeft opraHr{3arlr4rr.

46 flpunecrtr LI orrrrcarb crpyKTypHble cxeMbr rr3MepeHr4r He3neKTpr{qecKax BeJrHquH (npxurre
u cpaeueuar).

47 lIepeuucrll4Tb BerLIr{I4HbI [pocrpaHcrBa v Ha3BaHr.rq npu6opoe Ans vx r{3MepeHrrs,
Harrpr.rMep : ypoBHeMepbr, mepoxoBarocrb_ npo@unouerpr,r r,r r.r.

48'onracarb BosMolI(HbIe [yrIr rrJrl4 MeroAbr rr3MepeHrzr Miurbrx reoMerpurrecKr{x pa3MepoB
.uera,refi.

49 Onucarl MeroAbI H3MepeHa.s yponHefi arpeccr4BHbrx )Kt4rKocrefi n sarpr,rrrrx 6arax.
50 Kaxulrra MeroAaMIr MolKHo I{3MepI4Tb ronilIr{Hy Jrr4croBoro rrpoKara ,B pa3nr4r{Hbrx

Marepr{ano e (lr egu al $ olsra, creKJro, arTroMr.rHr4 e nue cnlanu) ?
5 f Kar r43Mepr4rb paccrosHue Mexly AByMr Beprxu HaMz rop?
52 onucatb [pI4HI]vn geitctr,ux npofrinolrerpa c rrbe3osJreKTpr4rrecKnM upeo6pasoBareJreM.
53 flpnnecru rclaccn$uralll4lo MexaHrrqecKrrx Berr4rrrrH lr cBfl3u Me)Kry HHMr,r.
54 Mero4u I'I3MepeHI'It AlraMerpoB, ToHKr4x 6e: u:olrqrir4, rrpoBoAoB 14 orrr.rcarb KparKo r4x

cyulHocTb.
55 Kax r43Mepr4Tb ronqr.rHy fa!'rbBaHuqecKoro rroKpbrrr4,

IINACTI,IHAX.

56 Onucarb Bo3MoxHr,re Merolbr H3MepeHr.rr roJrrr{r4Hbr
rrepeMoTKH.

57 flepevncJrl4Tb napaMerpll ABrIx(eHI,rr, cBr3b MexAy HLrMLt, eArrHIzrIbI r.r3MepeHr4q n Ha3BaHufl.
npz6opon Ans. r4x u3MepeHrl.s.

58'Meroau I43MepeHI4t cKopocrefi rpancnoprHbrx Ha3eMHbrx cpeAcrB r.r orrr4oarb KparKo r.111

nprrHrlrrrrbr geftcr eux.
59 Kaxze ocHoBHbIe xapaKTepl4cruKLt rzMeer npeo6pa:oBareJrb He3neKTpr,rqecKrzx ser1aquu?
60 oxapaxrepa:yfire MeroAbr usuepenufi He3neKTpzrrecKr4x BeJrrzrrr4H.
6 1 Karc xnaccn Snqnpyrorcr npeo6pa^:oBareJrr{ HegneKTpr4qecKr4x eeruqriH?
62 O6ssculire ycrpoitcrBo, IIpI4HtIIzn AeficrBrrfl. H o6racrl npr{MeHeHr4.s npeo6pa:onarerefi

He3neKTpI4rIecKI4X BeJrI4qIlH : peocTaTHbIX;
63 TeHsoconpornueHrzfi.
64 IlnlyxunoHHbtx.
65 Enrxocrntrx.
6 6 llsesoeneKTpr4r{ecKr4x.
67 @orosreKTpuqecKux
68 TepnroconporneleHrafr .

69 TepuoeneKrpr4qecKrzx.
70 floscHure KoHcrpyKrr4BHoe ycrpoficrno: MaHoMerpa

. npeo6pa^:oBarereM.
c TeH3OMeTpr4rIecKLIM

71 3:rer<rp?rqecKoro 6ensanolrerpa.
7 2 VIngyK\HoHHofo raxoMerpa.
73 3nexrpoHHofo crzrHana3aropa M3CV.
74 fiarmxa cvr*aJrr43aropa CBK-3
75 Kaxue nofperuHocrr4 BHoc.fiTc.fi B r43MepeHr4_f, ilpeoopa3oBarerqMr4 HegneKTpr,rqecKux

EEIUqI,{FI?

J 6 P accxaNlrre o6 ocHoBHr,rx r43Mepr4TenbHbrx nu$opvraquoHHbrx cr{creMax.

(Hr4Kenb) Ha cranbHbx r.r MeAHbrx

r43onrqlioHuoft leurtr B npoqecce

8. Vqe6 uo-.rwe mo d uqe c xo e u u nrp op.ua 4 uoHHo e

Merpolorr.rr 14 3neKTprrqecKue v3MepeHr4q.
IUa6zur4raua, f.K. Cnolnua. 2015 -282c.

o 6 ecn e qe H ue d uc 4 unn uuut.

Vqe6Hoe noco6ne. Yv.-lz:4.1. lloa pea. E.A.



B. 1 Ocnoeuan n umepumypa

I ' Map rz:uepeuurt. Or "rroxrefi n qproB K gpraM r{ KBaHraM lt1ep. c aHrJr. o.B. 3anrsr unoit.M, I]eHrpono,rurpa$, 2003.- 219c.
I4sn'repeuue 3neKTpuqecKr4x r4 He3neKTpr{qecKr4x Berr4rrr{H. yqe6. noc. Ans By3oB / H.H.Entnxuen, -fl.A. KyneprrrMr.rlr ra Ap. l,t. 3HeproaroM r43tar, 1990_ 352c.
Ana:rorona.f, I{ qzQponaa oneKrpoHr4xa. vu. 4rx By3oB / Io.o. onaguuir,o.fl. fry4r<uH,
A.IrI. fypon. u Ap. M. pa4rao 14 cB_s3b, 1996_76gc.
3'nexrpauecKl4e rr3MepeHHt He3JleKTpvqecKr4x Berr4qr4H /lloa pea. lI.B. Honrauxoro.-5-e

usA. 3Heprus. 197 5.-567c.
JIesnIaHa E'c''Hoeuqxufi lI.B. 3lercrpzvecrrze r.r3MepeHuq $zsuvecriax Bej,rr{rrr4H.tr4:uepurelbnbre rpeo6pa: onarelu. -JL. 3HeproaroMr43A *,t ggZ 

. 
_ 4 5 7 c.

Eo.qnep B'A' ,A:r$epon A.B. I4:lrepzre:nnrre uu6oprr. B 2-x rolrax. M.:IzlsrareJrbcrBo
craHAaproB 1966.-3 54c.
Jlerqenxo I,I.f.,BauoKypoB 8.8., fop6yuoa B.VI. u Ap. Mero4u a3MepeHr.r,
He3neKrprrqecKprx BeJrr.{qrrH. y.{e6Hoe noco6ve. Tonacx: Llzt. Tr7Lr,1gg4._g5c
Buuoxypoe B'E' I4:l'tepenue napaMerpoB MafHr.rrHbrx nolefi v xapaKTepr.rcrr.rK
QeppouarHzrHbrx Mareprzanos. yqe6Hoe noco6ue. ToNrcx:I4sl . TnI4,1990(l iOS1._tZO".o.H.on'ueBcKar, E.B.Bu'oxypoB. Mero4uvecxue yKasa'ufl. rro BbrnonHeHr,rrcKypcoBbrx npoeKTOB rro rucqunnr4He ( Mero4sr u cpeAcrBa r43MepeHrzs
HegneKTpHr{ecKHX BeJr}rqrrH)). Totracx, LI:a. TlIy | 99 ._3 6c.

2.

a
J.

A+.

5.

:
7.

8.

9.

8. 2 f o n onn umeJtb H ett Jt umep {rmyp u

1' llonurqyx B.C. I'I:vrepLIreJIbHbIe npeo6pa:oBareJrr4. Kr,tee :Buqa rurora,19 gI-297c.2' llpoexrupoBaHl4e AarrraxoB Anfl LI3MepeHr{r MexaHr4qecKr4x neru,ruul lloa pe.q.B.fI.Ocaaqero.- M. : MauruuocrpoeHr4e, 1979._497 Cc.3' Trznr P' 3-riexrpuvecKl{e I43MepeHHfl He3neKTpr{qecKrrx BeJrLrrrr4H: flepeno1 c neu..-M.:Brrcurar rrrKoJra, 1 988.-256c.'4' Byns E.K- OcHoesr reopuu vpacrreraMarHr4rHbrx qeneft. I,I.: 3sepru s.1999-154c.

9' MamepuutbHo - mexHuttecKoe o1ecneqeuue duc4unJtuHbt (anexmpuuecKue usMepeHunHuneKmp uvecKrrx e en uu uH)

Jlexuuounue ayAHToplzu ocHatueHll creHAarra. Irlcnonb3yrorc.{ TeKcroBbre 3a*a'ufl Anfl.TeKylqefo KoHTpont sHaHzfr cryAeHToB, nonyr{eHHble npu caMocrorrenbHoM u3weH'u
neKrIrroHHOrO Kypca.

10' MemoduqecKue peKoJvlenda4uu no opzuHu3t 4uu u3yqeHun 0acttrunflaHbt:

Pa6oHas yue6uax nporpaMMa flo Alrcuulnr{He <3:rexrpr4rrecKue r43MepeHr,r,
3'TeKTpI4qecKI.{X U He3neKTpl{qecKrrx BeJIIrril4H) COCTaBJIeHa B COOTBeTc rB1rr4 c rpe6oeaHzxrr,rz@e4epalrHoro focy4apcrBeHHofo o6pa:onareJrr,Hofo craHAapra BO ro upoQu.nrorroAroroBKu <<AeroMarv3arl.Lrfl TexHorlofaqecKr4x flpoqeccoB a npor.r3BoAcrn> 15.03.04

wzyueuue AI4cIII{ilnaHbI npoxoAlrr n Sopnae neKrlr.roHHbrx 3alx-rvir, BbrrroJrHe'lula6oparopur,rx pa6or. Can'rocro.sreJrbHas pa6ori 3aKJrroqaercfl B Br,rrroJrHeHrrl{ 3apaHprs,
caMocTotTeJIbHoM pI3yrleHLIkI TeM cTyAeHTOM' a TaK )I(e B KoHcIIeKTI4poBaHI4I4 TeM H HaIIH2aHLILI
TECTOB.



I I. Texuono?uqecKun Kilpmu d uc 4unnunot.

ffnt 2 rpynna_pO15Ap62ATll ceuecrp 4
rlpeno4anareJrb - neKTop {eney MzusBaxranroe'a
flpeno4anarenH, Beryulrae [paKTr4rrecKr4e 3 aHflTuflfle:rey Msu_s B axrauron'aKa0eapa ATIIuII

*ffio"1ffiffJ"T:"r rl{cqannliHbl B coBoKvrlHofi pefirzHronoi oqeuxe, paccqrrrunaevorz lo
Haaueuoaauuearrirr"n-nrr_,r,liyica-

VponeHr//cryneHr
o6pasoeaum

(6axanaopnar,
cIIerIH€LIIr{TeT,

uarucrparypa)

Craryc aracqan;;;;
a pa6oveu yue6Hov
n,raue (A, E, B, f)

lecau aae0ena
ilo0!nbHo_

pertmunzoaaa
cucntp un\

Korlr.{ecreo saqernux
eAr4Hr{q / r<pe4nron

vJrv^ I pr yvuK ne U3MepeHUt 3r,IeKTpI4qeCKLIX
a He3neKTpaqecxr4x BeJ.l Hq u H

6axuraepuar D
3

Crure
: a,rlqnrrrrrnDtttuyLl

Qrcnxa, rH6opuaru

(sxoa'oii peiiraur-rcourponb, 
"p";JoYf,t:i,

14 MOAyJI
ITOqHAIY)) 2] auzir no cMelKHbrM Atacqlrnn2nS,y

TeN.ra, saAaH".
rcoHTpOJIs

=-(Dn:urca. 3rerrnraqe

Bz4rr
reryulei

aTTecTarIr4n

Ayturopuan
unu BHeayAV.

ropHat

Musuttar^r
HOe

KOnI{qecTBO

6arroe

Maxczua-n*r

KOJIAqECTBO

6al.non
IJocreAosare,'r bHoe n napann en bHoe coear.iHeHr4e
npoBoAH14KOB.

o Pa 6n-o

ycrHnrfr
onpoc

ayAr.tropHas J 6

I lpaBI4Jra K
Anr pa3BerBneHHbtx uenefi .

I4roro:

E
(npoeepxa sr

apxrorfa aylu"topqafl 3 6

{30Bbrrz
auuit u yru

ffi
eslrii no Aurc(lrnnas";

6 t2

rn lYrEpuul)ltfl TI{e TeKyrqelo
KOHTpoJtfl

leruluoHurre zar*ro

Bu.{rt
rexyureri

aTTeCTaut4 U

AyAzropuar
uu BHeay!,ld_

TOpHat

Musulralr
HOe

{oJIUqecTBO

6a,r,roe

Maxcurr.talru
oe

KONI,{TIECTBO

6arroe
Bzlrr n

KoHrponb I ayanropuar /1
8

_ Pvunuu_rl4 n3MepeHl1li'
OcgoRgr-re vanq rra^',^-F Tt.puO. I ayturopnat 2 5___r_-. r vrr.v I rrr\fr nJlvl9u
u npeo6pa:oeare,refi.
n-

bHbrx npuoopoe 
I cav. pa6. I ayauropHan 2 5

coenLIHeH he npeo6Da:ogare neil cav. pa6. layarlropnar zlpeo6pa:oear.n, H"ffi
anra.

?MENCHI'A

5
cau. pa6. I ayrutopaan. 2 5

v rrvvJ,v,\,p{ravvnu,..rJeJll.irjr.IH. r43MepeHHe I recr aylu'topHafl 4 8

nqrupMilUl40HHLIe CI4CTeMbt.

3aqer
xourp.pa6. ayilLlTOpHafl 8 t6

14TOrOBat

aTTeCTaq14t
ay!u'topHafl 8 T6

Te

ytToro:

uI lr, trr^nr,r-

JZ 68

'AJ Jltt
LspuillJllr t.fl e AoIIOJIHuTeIbHoro
KOHTpor'Iq

E*r.A

BzAu
reryueii

aTrecTaul4U

AyararopHar
nnu BHeaynu_

TOpHafl

MrzHun,tal.
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Paspa6orxa r"toarue.*oro pa3aaro q Ho.o rarepia,r[
c6op ltr0opuaurrr4 rro 3aAaHHoii reMe.

I4roro MaKcuMyM:

Heo6xoglrnrsrfi MuHrrMyM g.Irfl rroryrreHuq I{ToroBofi oueHKIt vJrt4 AorrycKa KrrpoMe)fiyTorrHoiaTTecTaqrru 50 6arIJIos.
{ouoaunreJrbHbre rpe6oeaull rr ililr cryAeHToB,

Cocraeure "" M.neyM. B. n

yBalrfl{TeJrrnofi rrpurrHHe: ycmHoe co6ecedoeauue
nponyu4e HHwx npaKmu.t e cKux s aunmuil, o 6as amenau o e e

oTcyTcTByrcrqux Ha 3aHsTuflx rro
npenodaaameneM no npo1nettaa
H e Hue c an4 o c monme J,tbHbtx p a6 o m.

/ @e4opon B.E. loqeHr K.o.H

/ Oeaopon B.E aoqenr K.3.H.

3an. xa$e4poft (o6cnyxnearorqefi 4rac

Cor,racogaHo:

1. 3ae. BbrnycKarorqeft xaSe4pu

2. fiexau (4zper<rop) Qax
IIOnroToBKIl

Eu nuana ), rle peanr.i3 yercr IaHHo e HanpaBneHr4e
\ / I rrynbcKar JI.A., aoqeHT K.3.H.
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