


1. Pe:yrsrarbr ocBoeHuq AHcuI,IIJrI,IHI,I

B pe:yirsrare ocBoetnfl, I\rcr\krrrrrr4Hbr <(DopunpoBaHlre u nepe.raqa cIrrHaJ'IoB))

qBr-serc.s Qoplruponauue y o6yraeusx npoSeccnoHaJrlHblx rcounereuquft B

3Kcnnyaraur4oHHo-Texsuqecxofi vt HayqHo-LlccJleAoBarelscxofi o6:racrqx
npoSeccuona:t,uofr AerrerrbHocrr.r B coorBerc'rBuLr c OII creul{aJrbHocrl{ 25.05.03
<TexHu.recKafl 3Kc[ny arar\vrfl, TpaHcnoprHoro paAlroo6opylosaHltr).

l.l KovrnereHurru, SopnrlrpyeMr,re B pe3yJlbrare ocBoeIIIrn ArrcqurIJ'ITIHLI

Ta6luua l.l - KounereHrlr{u, rf opunpyeMbre B pe3ynbrare l43yqeHl{.f, AtrcIIIauIL{Hi,I
Konauereuu[rr Br,rrycmunrca OII BO u

sTarrbr ux QopmupoBaHuq B

pe3Y,'IbTare II3yqeHuq Alrcqu IIJruHbI

3Hauul, yMerrrrfl [r rraBbrKrI,
xapanTepn3yrourre 3Ta[br Qopmrrponartltn

KOIII IIeTCIIUIII"I

1 2

OK-3: I-oroeHocrs K caMopa3Blrruto,
caMopeanu3auHH, Hc[oJIb3OBaHHrc

TBOpr{ecKofo [oTeHIIhaJta

Sranu QoprranpoeaHnfl KoMnereHuHH :

OK-3.2 : lorosuocrs K caMopean w3ar\An flo,rxeu 3Harb:
. ocHoBHbIe rpe6oeaHur, npeAbflB,rrreMbre K

KoMnereHulru pa6orunrca B paMKax

Bo3Mo)KHblx 3aHhMaeMbtx 4olNuocrefi ;

. OCHOBHOH Kpyf npo$eccnoHa,'rbHbrx
o6r:aHHocreii;

. AOIIOJIHI4TeJIbHbIe IIaBLIKH n yMellHr, KOTOpble

Moryr norpe6oearrca npH ocyulecrBneHLIH

nporpeccuoHa,r snoii AerrrenbHocrll ;

flo.nxeH yMerl,:
. cpaBHuBarb cBoh npo$eccnoHaJl[,Hlle yMeHuq

c rpe6yeurlNrr,r corracHo AoJrxHocrr4 ;

. HAXOAHTb HCAOCTATKI4 B CBOeLt

npo$eccnoHa,'r suo ii noAroroBKe;
. ycrpaHrrb HenocTaTKH B CBOEH

npo(reccnoHaarHoii noAroroBKe;

flolxeu BJraAerb:
. HABbIKAMI,{ canoo6yueHnr B

npo(reccnoual suoii o6,racrn :

. HABbIKAMH caNroTecrHpoBaHHfl B

npo$eccnoHa,q suorl o6,lacru ;

. HaBbrKaMr4 paspa6orrcn LIHAIIBIlAyanbHofo

Kypca noBbrrrreHl4,

KOMTICTCHIIHH.

COOCTBEHHOH

fIK-4: foroeHocrs yqacrBoBarb B

MoAepHn3auHI4 rpaHcnoprHofo
paAho3neKrpoHHoro o6opygonaultr,

Soprnrnposarb peKoMeHAat\L1v no srt6opy l.t

3AMEHC CIO 3JICMCHTOB H CHCTEM.

Sransr QoprrlrapoeaHHfl KoM nereHur414 :

fIK-4.2: lorosHocrs yqacrBoBarb B

MOAepHu3aUHI4 rpaHcnoprHolo
[o,'rxeu 3llarb:
o csoilcrea paAuocltrt{anoB c pa3nuLIItL,IMH



paAhosneKrpoHHoro o6opyAoeaH nr. B HAaMH MOAynfl qr4 H H K,'laCC aM l.l l43nyqeH I'l,I :

. flpHHunrrbr nocrpoeHran u pa6orsr ycrpoficrs

$oprr.rraponaHrar H nepeAaqH cHrHaroB, Pfly
pa3nhqHbrx Ar4ana3oHoB pa6ouux qacror;
. OQHOBE] TCOPHI4 H NPOCKTI,{POBAHH'I

reHeparopoB c BHeTIHHm ao:6yx4errueu (l-BB) n

aBTOreHepaTopoB;
. NPhHIIHIbI IIOCTPOCIIHq h CXCTIOTEXHI,{KH

no:6y.4nrelefi PflY H Hx 3JreMeHros: ycrpoficrn

Sopn,tupoeaHur paAhocHrnaroB, c14HTe3aropoB
qacToTbr, TpaKToB ilepeHoca, oilopHblx
aBroreHeparopoB.

fiorxeH yNrerb:
. npoeKrupoBarb PnY c 3aAaHHbIMt{

napaMerpaMH H Hx 3,'IeMeHTbl : ycHnHTenH

MoulHocrr4, $nnsrpsr rapMonnK. cornacytou1he
ycrpoilcrna L{ r.n.;
. yror{HflTb rpe6oeauux x P|IY n ero 3JIcNIeHTaM

B COOTBeTCTBI4 LI C HOp MarH lltl bl N{ l'l AoKyM e I ITaM u ;

. cocraBJ'rqrb crpyKrypusle, rpyHrllHoHanbllble H

IIpHHUUnI4a,'IbHble 3neKTpHqecKHe cxeMbl

rpoeKrHpyeMbrx ycrpoiicra $oprrluposanur Yt

nepeAarrr4 cHrHaroB.

[olxeH B,'IaAerb:
. IPAKThqCCKNMU HABbIKAMN H3N{CPEHH'

xapaKrepHcrHK H napaNlerpoB yc'rpoficrn

$opur.rponaHufl v rtepeAaqH cH rHaroB;
. MeroAaMh npoeKrlrpoBatvtfl A pacqera PIIY tt
CfO 3JIEMEHTOB;

. HaBblKaMI'I CpaBIIHT9J'IbHOlO

xapaKTepr4cTHK H napaN{eTpoB

aHaJ'IH3a

ycrpoiicra
HpoBaHH' 14 ne H Cl'lltlaJ'IOB.

,(o,rxeu 3Harr,:
. ocHoBbr pauuoHanl{:aropcrcoii Lr

H3o6peraren bcKoii Aerren bHocrH ;

. HCTOT{HHKI,I uu(roprrlaqun o

pauHoHanHsaropcrcoil n u:o6perare,rscxofi
AeqTenbHocTH;

TBOprreGKyro H H hllharh By,

pauHoHanH3aropcKyro u nao6perarenbcKylo

AesTenbHocTb, BHe/xprTb !,ocTHlKeHHc
oreqecreeHuoil ra :apybeNHofi HayKH Ll

TexHr4KH, BHeAprTb o$$errueHrre
uHxeHepHbre petxeHl4, B npaKTHKy, B TOM

qHc!.Ie cocraBi'rqTb MareMaTHqecKue MoAenh

npoQeccnoHar;uofi

Sranrr $oprtanposaHHq KoMrtereHuHH :

IIK-17.1: Cnoco6uocrs pa3BuBarb

rBopqecKylo HH14UUaTt{By,

paunoHarnH3aropcKyro u lz:o6peraren[,Hy[o

AerTe,'tbHocTb.



ttK-17.2: BHeApflrb

u sapy6exuoftao*ilnrq ore,recrseuuoil
HayKI4 H TeXHHKtr.

{o,rxen yMerr,:
. npoBoAHTb CpaBHerrHe flpoeKr]rpyeN{oto
ycrpoficrea c aHaJ'rotaNlh H npororu[oNr;
. BLIqBITTb AOCTOpIHCTBa H HeAOCTaTKH altaJIOtOB
H [poToTHna;
. cQopMynhpoBarb flpeu]ryuecrBa
fipoeKrnpyeMoto ycrpoiicrsa ro cpaBHerrhro c
npoToTHrroM.

uH$opuaqnr4 o pauuoHann:aropcr<ofi H

u:o6perarelrcrcoil Aerren bHocrH ;

. HaBbIKaMU CpaBHHTenbHOfO aHaJ'tH3a aHanoroB
H I1poToTHrra.

[o,rxeH 3Harr,:
. ocHoBHbre [apaNrerpbr PflY ore.recrBenlroro H

:apy6exHoro rtpoH3BoACrBa pa3nHqHbrx

AHarra3oHoB qacToT;

. oco6euuocru cxeMoTexHHKH

.(olxen BJ'IaAerr,:

. HABbIKAMU PA6oTI,I

. METOAAMH

AOCTOHHCTB t4

C HCTOTTI]14KAN{H

PIIy
oreqecrBeHHoro H :apy6eNnoro [po]r3BoAcrBa,
hcrronb3yeMbre B Kaqecrse P[IY-nporort{ rroB rrpn
KypcoBoM rrpoeKTr{poBaH H 14 :

. BHAbI H OCTTOBHOe coAep)r{aH14e

MexAyHapoAHblx H HauHoHaIbHbrx HopMaTHBHbtx

AoKyMeHToB, orHocruJlrxce rc ycrpoilcrBaM

Sopu r.rpona Hnfl, Lr [epeAaq H or rHaJlo B.

flo.nxeu yMerb:
. Br,t[olHr4Tb cpaBHnre,rsrrslii aHail].t3 aHanotoB H

nporornna oreqecrBe rrrroro l.r sapy6eNHoro
npoH3BoAcTBa;
. HC[OJ'lb30BaTb MexAyuapoAltr,re fi
HarlHOHarbHbre HopN,raTlrBHbre AoKyMerrTbr An,
yroqHeHHq rpe6onaHuil, ttpeAbrBJ.rrenrsrx x PflV;
. ucnoJrb3oBarr, oreqecrseHur,lii u :apy6exuslil
OtIbIT IrpoeKTr.lpoBaHHfl ycrpoficru
rpopnanposaHlaB. t4 nepeAaq H curHaJ.roB.

.{onxeH B,'raAerb:

. HaBbrKaMH pa6oru c MelKAyHapoAHbrMr4 yt

HauHoHaiq LHLIN,t H HOpNt aTH B H bt Nt H AOKyMetrTaM H ;

O HCTIOIIb3OBAHWfl npt'r npoeKrnpoBaHHh
Hosefiurr4x AocrHlKeHHii oreqecreeHHoii Ll

:apy6eNuofi uayrcn r,r rexru4Ktr;

cpaBiluTeIr,rroto aHaJrH3a

HeAocrarKos ycrpoiicre
MHpOBaHI,t.rl H flepelaqfi cHrHaJroB

Cnoco6socrs



oTer{ecTBeHHofo I4 3apy6e)KHofo IIpoH3BotrcrBa

fIK-21: Cnoco6uocrs rc parpa6orxe
IIpoeKToB, TCXHHqCCK14X ycloeuii,
rpe6oaaHr.rfi. rexuolorufi, npotpaMM h
peueHhfl npoh3BoAcrBeHHblx 3aAaq A

HOpMaTI4BHt'lX o6r,eKros
npo$eccraoHarsHofi AesrenbHocru.

3ran QopnaupoBaHhfl KoMnereHIlt4t4 :

fIK-21.1: Cnoco6uocru rc pa:pa6orrce

IIpoeKToB, TexHrqecKux yclonuil,
rpe6onauuii, HopMaruBuofi lorcynteHralIHrI

A,'r, HoBbrx o6rercros npo$eccraoua,rsHoft

AegTeJILHOCTH.

[o,.rxeu 3HarL:
. HoMeHruraTypy H oclroBrrbte co,qep)KaHHe

MeXAyHapOAHblx h HaUHOIIaILHbIX HOpMaTHBHblx

AoKyMeHToB, orHocruruxce x ycrpoilcrBaM

Qoprtl rapo ea*lar t4 nepelaq H cl't rI laJrto B l

. nepeqeHb H CMbIC,'l OCIIOBHbIX XapaKTepl'IcTI4K H

napaMerpoB ycrpoilcrn (lopunponaunx v
rrepeAaqu c14fHanoB;

. MeroAbr [poeKTHpoBaHHfl h pacqera ycTpoficre

$opnauponaHnx n nepeAalln cHtHa,IIoB,

yAoBneTBopfl roull4x HopN{aTfi BH bl M AO KyM e HTaM.

flolxeu yMerb:
. HCIIOilb3OBaTb HOpMaTUBHbIe AOKyNICHTLI Anf
paspa6orru rpe6oeaHnii K ttpoeKrHpyeMblM

ycrpoficrnau $opmnponaunr H nepeAaqH

cHtHanoB;
. o6ocuoears rexHllqecKue ycnoBt'trt A

rpe6onaHllr rnn noBLIx ,vcrpoficre
$opunponaHlafl v nepeAaLl il cHrHa,'toB.

florxeu B,raAerb:
. HaBbrKaMn pa:pa60rnn npoeKroB rlopMarHBHbIX

AoKyMeHroB An, ItoBbtx YcrPoiicra
SopMr,rpoeaHAfl Lt [epeAaq H cHrHaJIoB.

IIK-24: Cnoco6socrt aHann3HpoBarb

pe3ynbrarbt rexunqecroil 3KcnnyarauHLI

rpaHcnoprHol'o paAho3neKrpoHHoro

o6opyAoeaHur, AlIHaMhK14 noragareleI
KaqecrBa o6t,ercroe npoSeccnoualsuoil
AeflTe,tbHocTl4 c 14CnOJIb30BaHneM

npo6,reuHo-opHeHThpoBaHHbtx MeroAoB H

cpeAcrB l,tcc,'IeAogaHl{fi, a raKxe
pa:pa6arstearr peKoMeHAauHH IIo

noBbrureH14[o ypoBHfl 3KCnnyaTauhoHHo-

rexHHqecKux xapaKTep14cTHK.

Sran sr Soprur.t poeaHI4.a KoM nereHuHH :

fIK-24.1: Cnoco6uocrs aHann3npoBarb
pe3ynbrarbt rexHH.Iecrcofi 3Kcnnyaratrt,rH

TpaHcrropTHoro paAHo3neKrpoHHofo

o6opy4oeauur. AHHaMHK14 noxagarelefi

flolxeH 3Harb:
. KaqecrBeHHbre noKa3arerH ycrpoficrn

Sopunpoeauur H nepeAaqH cl4tt{aroB H l'lx

AOIyCTHMble 3HaqeHHfl B COOTBeTCTBHI4 C



KaqecrBa o6rexroe npoSecclloHa,rsuofi HopMarnBHsrun rpe6onaH u, Nrur,

AerrenbHocTH c HCTIOJIb3OBAHHCM . cnoco6rr TEXHHqCCKOIJ

npo6revuo-opneHTl4poBaHHbrx MeroAoB r,l

cpeAcrB HccreAoeaHI.Ift .

llld-24.2: Cnoco6socrr pa:pa6arsrsars
peKoMeHAauHh no noBbrIIIeHHlo ypoBH,
3 KC IIn yaTau[ro H Ho -Tex H u q ec KH x
xapaKTepHcrLrK.

3KCnnyarauHH
ycrpoilcrn $opnrupoaaH:r,fl v nepeAaqH curHaJroB:
. MeroAbr Hacrpofircu ycrpofrcrn $opuruponaHur
H nepeAaqH CI4IHaJIOB C Uenblo ilocTH)l(ctlH, HX

KaqecrBeH Hrrx no ra3arere ii.

[o.nxen yMerr,:
. aHaJIH3HpOBaTb pe3ynl,TaTbl TexHtJtiecrcOfi

3Kcnnyaraur4r.{ ycrpoiicrn rfopuupoeattnl H

nepeAaqH cHfHaJIoB;
. aHaJII43I,IpOBar[, AHHaNtHKy nOXagare,']efi

KaqecrBa ycrpoilcrn $opunpoeaHl,1lfl t4 nepeAaqH

cutHanoB;
. HaxoAr.rrr, cnoco6H ynyqlxeHhf KaqecrBeHHblx

noKa3areJrefi ycrpoiicre $opuuponarrur fi
nepeAaqH cHfHanoB.

[o,'rxeu BJraAerb:
. cnoco6an,tr,r rexHHqecxoi;i 3Kcllnyaraul.ILI
ycrpoilcrn $opunpoeaHVfl n rtepeAalrH chn{anoB;
. MeroAaMH oueHKH Kar.tecrBeHFlslx noragateleft
ycrpoilcrn tpoprnr upona HVfl v repeAaq r c il nIanoB;
. cnoco6anaH 3KcrrnyarauiloHHoro HCcneAoBaHHfl

KAqCCTBCHHbIX noKa3aTeneh ycrllohcrB
UPOBAHHq U Lil4 ct4fHaJloB.

[o,.Ixen 3Harb:
. 3TATIbI TIPOCKTI4POBAIIl4fl TPAHCNOPTHOIO

paAnosneKrpoHHoro o6opy,lonauux ,

. rrphHuHnbt art6opa aHaJloroB H npororurla
rrpoeKrupyeuouy PflY;
. MeroAbr npoeKrHpoBailfifi Ll pacqera ycTpoficrn

Sopn,tupoeaHLtfl t4 rrepeAaq H cH rllaJIoB.

fiorxeH yMerb:
. HCTIOJIb3OBATb lvrelKAyrrapoAilbre Ll

HaUHOHiult,H[,Ie HOpMaTHBHble AOKyMeH'tbl Ang
yroqHeHufl TexHHrrecKoro 3aAaHufl ua pa:pa6orry
PfIY;
.fpaMOTHO HCnOJlb3OBaTL lvlCTOAbl 3CKl43HOI-O

npoeKrHpoBaHufl Pny n pa:pa6orxu ero
crpyKrypHbrx H (bynKurlonanbHblx

3neKTpuqecKHx cxeNr;

. cocraBJlfrb I]pHHul{nHarbHbte 3neKTpHqecKHe

ilcrs cboDNal.rDoBaHlrr 14 n

flK-27: forosuocrr K yqacrrro B

BblIIO,tHeHI'l14 OII[,ITHO-KOHCTpyKTOpCKhX

rpaHcnoprHofo
paAHo3neKrpoHHoro o6opyAoeauur.

Sran $opu hpoBaHu.fl KoMnereHqilh:
llK-27.2: foroeHocrs K yqacrhto B

BbrrrorHeHHH oIIbITHO-KOHCTpyKTOpCKHX

paAuo3neKrpoHHoro o6opygoeaHHfl B qacrl'l

TexHHqecKoro npoeKTHpoBaHhf .

pa:pa6oror rpaHcnoprHoro



CHTHaJIOB H paCCqHTblBaTb }lx c ucnonb3oBaHHeM

coBpeMeHHblx MeroALI K.

[o.nxeu B,'IaAer[,:
. HaBbrKaMH npoeKTnpoBaHhtt Ll pacttera PflY c

3aAaHHblMLr [apaMeTpaMH H e ro 3JIeN,IeHTOB;

. HABbIKAMH HAYqHO|O UCCNCAOBAHI,If OTAEJIbHbIX

ycrpoilcra Sopura poua HVfl L1 ilepeAaq u c n rHar'IoB;

HaBbrKaMu KoHcrpyKropcroil pa:pa6orrcn

3aAaHHoro HecraHAaprHoro y:la PllV.

flo,rxeu 3Harb:
. oco6eHHocTh cxeNloTexHlIKLI

nepeAaroull4x ycTpoHOTB ll Hx 3,'leMerlToB;

. oco6euuocrr{ KoHcrpyxtluii paAHoreperalournx
ycrpoficrn H hx 3reMenrou;
. MeroAbr rfopntnporaltur paAuocnrllanoB c

pa3aHqHbrMH cHfHaJIaMn H3nyqeH14tl

. MCTOAbI H3MCPCHH,I OCTIOB}IbIX IAPAMCTPOB

paAuo[epeAa[oqux ycrpoficrn 14 ]tx 3JIeN'letlroB

flo.nxeu yMerb:
noJrb30BaTbcrl HOpNTaTnBIIbIMH

AOKyMeHTaMH [pl4 Onpe,leneHilH napaMerpoB H

xapaKrepHCrHK paAhonepeAarcuIHx ycrpoiicra;
. H3MepsTt xapaKTepI4cTlIKH H napaMeTpbl

paAHo[epeAarcuIHx ycrpoiicre ]'t ]'tx 3JIel\{ellroB,

. rpaMorHo pa:6nparscfl B cxeNlorexHl4Ke

KoHKperHbrx paAnonepeAatounx ycrpoiicrr u ux
3JIEMEHTOB.

flo.nxeu BJraAerb:
. HaBbtKaMH TexHuqecKoil :xcn,lyarauuu
paAHonepeAarourHx ycrpo iicrn ;

. HaBbrKaMH MOAepHu3aUHI{ paAuonepeAaloulHx
ycrpoficra n Hx 3,'teNreHToB c yqeroNt HayqHo-

TexHr4qecKr4x gocrnxteHLtil n coBpeMeuHoil

3neMeHrHOii 6asrr;
. HaBbIKaM H 3KCnepI{ Me I lTa,t bHO lO 14 CCneAO BaHHfl

HorrepeAaroullrx ycrpoiicrB H t4x 3reNIeHToB.

KK-S: Cnoco6Hocrs BbrnoflHrrb Aeilctsltq,
CBfl3AHHbIE C

npoSnlaxrliqecKhM
o6cryNueauuerr.t

orccnryaraquefi,
peMoHToM A

o6opyAosaHnr
paAr4ocBq3H H paAHoHaBHmuHI'I B

coorBercrBnlz c KoAeKcoM IIAHB,
rroJloxeHnflltn Per,raueHTa paAhocBfl3v Ll

KoHBeHunn COr'IAC.

?ranu $opvnponaHHfl KoMrtereHuHH:

KK-5.1: fotosHocrs K npaKruqecKoMy

IICIIOJIF,3OBaHI'IIO OCHOBHbIX 3aKOHOB

3reKTpHqecTBa, TeopHl4 paAho ,1

3j'reKrpoH14KH, chcreM Ia o6opyao BaHlae

paAuocBr3H r.I paAHOHaBHlaUI4H.



?ran

QopuzponaHrar

Ko.r $opnupyel,roil xovnereuuu u

tIK-4.2
tIK-17.1

17.2
nK-21.1

tIK-24.1

24.2
tlK-27.2

KK-5.1 oK-3.2

Pa:ae,,r l.
Beeneune.

Ocuoaur reopuu
u pacu€r

neHepaTopoB c

BHCtllH}IM

so:6yxreuueu
(r-BB)

+ + + +

Pazlest 2.

CxeuorexHuxa
rBB

+ + + + +

Pa:aen 3.

OcHoeur reopuH
CXEMOTEXHT,IKH

aBTOreHepaTopoB

14 cr4HTe3aTOpOB
qacTorbl

+ + + + + +

PasAer
4QopuuposaHne
paAr.rocHrHaJroB c

pa3nfirtHbtNt H

BH.qaMU

MOAynrun14

+ + + + + + +

1.2 ?rauu QopuuponaHufl KoMrrereHrllrli B pe3yr'rr,Tare ocBoeHlrfl

AIICUUIIJIIIHbI

2. llepe.reHb oueHoqHblx cpeAcrB nosTarlHoro 0opMlrpoBaItHn
pe3y,'I bTaToB ocBoeHuq AuculrfIJI lrHbI

2.1 flepeveHr, TeM ,'Ia6oparopHblx pa6or

Crenesr ocBoeHuq o6yuaroquMzcq KoMrereHur{il iloABepraercrl oqeHKe B xoAe

[poBeAeHr{fl na6opaTopHbrx 3aHflTkri4 ilpH 3arrlrrTe na6oparopHbrx pa6oT u3 cneAyloqero
IIepeqHq:
1. I{ccreloeaHlre reHeparopa c BHeITIHLIM Bo36yxAeHLIeM (IIK-4.2)
2. I4cc.neAoBaHr.re [rr4poKoflonocHoro rpaH3r,rcropHoro ycllnl{Ten.q MoulHocrt4 (IIK-4.2;

KK-s.1)
3. Zccre4onaHl4e LC - aBroreHeparopoB GK-4.2)
4. I4cc.ueAosaHlre crrHre3aropoB qacrorbl Ha ocHoBe I4OAIIT{ (lIK-4.2; nK-24)
5. I4ccleAonaHue 0opMupoBaHr.{q paA}rocrrrHarroB c oAHononocHoii aMnJrnryAHoif

Morynquueir (tIK-4.2; KK-5. I )
6. tr4ccreroeaHr4e 0opMl4poBaHuq paAI{ocLIrHanoB c Sa:onoil MoAynfltll{eil8

rrepeAarqrrKe paAlrocraHrlr4r{ <Pefil- I > (IIK-4.2; KK-5. I ; IIK-24)
7. tr{ccreAoeaHze $opMr4poBaHraq paArrocurHaJloB c rlacrorHofr N{oAyJllqrefi (IIK-4.2;

IIK-24; KK-5.1)
8. I,I:yueHue palr4onepeAalouero ycrpoficrBa paAI,IocraHqLII4 IIB/KB AI{arla3oHa (lIK-

4.2;tIK-24; KK-5.1)
9. Irl:yueune paAr4oreperarcruero ycrpoficrBa paAIrocraHIII{I4 YKB lnana3oHa (fIK-

4.2:nK-24; I{K-5.1)



2.2 flepeveHr, TeM flpaKTurrecrclrx :anqrufi

Creneur ocBoeHI4, o6yvarouluMucq KoMrereHuuil noABepraercq oueHKe B xore
npoB eneHr,r, np aKTuqecKr.rx za:asruit r.r3 cne4yrcueto rt epeqHfl :

1. flpaxruuecKoe 3aHqrrle Nsl <Tpe6onanuq K KfI) (OK-3.2" nK-4.2,11K-17, IIK-
21.1, KK-5.1)

2. llpaxrzvecKoe 3aHflrlre J\b2 <O6o6ueuHbre crpyKrypHbre cxeMr,r PIIy) (lIK-4.2,
IIK- I 7. f7K-24, frK-21 .2, KK-5. I )

3. llpaxruuecxoe 3aHflTlre Jll!3 < Pa:pa6orrca $yuxquosamuoir orexrpuuecxoil
cxeMbr rpaKra paAuoqacrorrr (TPH) Pny)) (lIK-4.2, IIK-11 ,t1K-21 .2, KK-5.1)

4. IlpaxrraqecKoe 3aHqrue J\b4 < llpoerrnpoBaHue aHTerrHbrx cornacyrculux
ycrpoftcrn (ACy)) (IIK-4.2, IIK-17, IIK-21.1, [K-24, KK-5.1)

5. IlpaxrzuecKoe 3aHrrl4e Jrl!5 < llpoexrupoBaHr4e rfultrpon rapMoHr4K (Of)), GIK-
4.2, IIK-ll, nK-21, l, IIK-24, KK-5. I )

6. IlpaxruqecKoe 3aHflrrre }le6 ( IlpoexrupoBaHr.re nos6yAure,reil PfIY>) (IIK-4.2,
tIK- 1 t, tIK-21 t, nK-24. KK-5. 1 )

7. flpaxruuecKoe 3aHrrue Jt7 < llpoexrupoBaHr4e clrHre3aropoB qacrorsr (Cr{)>
(IIK-4. 2, llK- 1 7, tIK-2 I .1, IIK-24, fIK-2J .2, KK-5 . 1 )

8. flpaxrzuecKoe 3aH.f,Trze J\&8 < @opnrupoBaHrre paAzocr{rHanoB c oxuonorocuofi
aMilnuryAHofi nogyrnurzefi (OAM)) (IIK-4.2, fIK- ll, nK-2l . l. lIK-24, nK-27 .2,
KK-s. 1)

9. IlpaxruqecKoe 3aH.rrrr.re }ls9 < @opuupoBaHr,re paArrocr.rrHanoB c yuonofi
MoAynf, urr efi > (lIK-4 .2, fIK- 17, IIK-2 I . l, fIK-24, fIK-21 .2, KK- 5 . 1 )

l0.llparrraqecKoe 3aHqrlze }lbl0 <@opuzpoBaHue MaHrrnyJrr.rpoBarrHr,rx
paAuocr4rHa,'roB)) (lIK-4.2, fIK- I 7, IIK-2 1 .1, fIK-24, IIK-21 .2, I(K- 5 . 1 )

2.3 Tuuonbre 3aAaHlrfl rro KoHTpo.lll,Hoft pa6ore

Crenesr rlo3ranHoro ocBoeHr,Ir o6yraroqr,rMr,rc.f, (4lrrr :aouuoii r[opuu o6yueHur)
xounereuqufi fIK-4.2, nK-21.1, tIK-27.2 rolBepraerc, oueHKe B xoAe 3aulr.rrbr
KoHTponbHoff pa6orrr.

2.4 Tur:.oeoe 3aAaHIre Ha Kypconoii npoercr <<PagllorepeAaroqee ycrpol:rcrno
A,'Iq MopcKofi paglrocBq3u)

Creuest flo3TanHoro ocBoeHl{x o6yrarorlr4Mrrcfl KoMrrererrquii OK-3, flK-4.2,
IIK-17, IIK-21.1. IIK-21.2, KK-5.1 nognepraercq oueHKe B xoAe 3arlr4rbr KypcoBoro
npoeKTa.

2.5 Tunonbre recroBbre 3aAaHua (fIK-4.2, fIK-17, III{.-21.2, tlK-24, flK-27.2,
KK-s.l)

2.6 [IepeueHb rurroBbrx BorpocoB K 3arrery: (fIK-4.2, IIK-I7, IIK-21.2, IIK-
24,flK-27.2, KK-5.1)

2.7 llepeveHb rrrrroBr,rx BorrpocoB K 3aqery: (IIK-4.2, fIK-17, fIK-21.2, fIK-
24,flK-27.2, KK-5.1)



3. OUenorIHbIe cpeAcTBa IIo3TaIIHoro Qopul,tpoBaIIus pe3yJlt TaToB

OCBOCHUq trHCUI.ITIJIH HbI

3.1 Tllnosble recroBlle 3aAaHuq

1. Oxapaxrep43yfiTe cBofrcrBa paAI'IocHrHaJIoB c 3aAaHHbIM KJIaccolI

HanplrMep, 2K3 5 J3E JN,30OHF I BBN, I 6K0E3EJN.

2. Kaxue paAlrorexHl,IqecK[e cpeAcrBa orHocqrc.f, K reHeparopaM

Bo36yxAeHHeM (fBB)? Karue cyuecrBylor rI'IITLI fBB u

oco6essocrtl?

u3ryrreHLIr,

C BIICIIHI4M

KAKOBbI I{X

3. 3anuruure ypaBHeHr4e 6alauca cpeAHI4x MolrlHocreii Bo BxoAHofi u sstxolHofi
qenqx fBB.

4. V1zolpazyre SopMbr r.{MnyJrbcoB BbrxoAHoro roKa aKrI4BHoro 3JIeMeHra (A3) n

fBB Ans HeAoHanpqxeHHoto, rpaHr,rtlHoro lr nepeHanpqxerlHoro pexuMa ero

pa6orst, ecnu uHeplrl4q B A3 ue ilpoflBnrercfl.
5. Kan oilpeAenrercq aMnnr{TyAa n-ofr rapMoHtlKir BblxoAltol]o roKa, ecJIH oH

npeAcraBnfler co6oft neplaoAuqecKyro nocneAoBareJr],Hocrl ocrpoKoIIeqHblx

KOCl4HyCOI4naJIbHbIX [IMnynbCOB C 3aAaHHbIM yfnoM Orce'IXu?

6. I4:o6pa:lrre Sopnrtl I{MIIynbcoB KonneKTopHoro LI 6a:oeoro ToKa B

rpaH3r4cropHoM fBB npu pa6ore A3 B repeHanpr)KellHoM u rpaHHqHoM

pexr{Max Ans pa3Hbrx napaMerpoB r{HeprHocrrr. YraNzre npuLIuHbI I4Heprrlocru.

l. Kaxoebr oco6eHHocrr4 rapMoHurrecKoro anaIil43a KoueKTopHoro roKa

TpaH3IICTOpa B [epeHanpqxeHHoM U lpaHI'IqHOM pe]Kl,lMax fipu luere
r{Hepur{oHHocrl4 TpaH314CTOpa.

8. B qer\,{ 3aKJIIoqaeTc, cyUIHocTE, o6ulerO IOAXOAa K npOeKTI'{pOBaHI'1rc

BbrcoKor{acrorHblx qenefr cBq3u fBB?
9. Vlzolpazute [pIIHUI,InHan[,Hy[o cxeMy fBB ua TeTpoAe, B KoTopoM B KaLIecTBe

uenefi cBfl3u r4cnonb3yercq Kone6arenrsstfi KoHTyp, napalIllenbHblx cxeM

ilvraH;g.fl. aHoAHoil qeilu, qenb aBToMarllqecKoto cMeuellurl. floxcuute, KaK

o cylqecrBnfl erc.lr nu6op sua'IeHfifi 3 JIeM eHToB.

10.I,1:o6pa:lr{Te rrpr4Hr]r4flrra,rrbHyro cxeMy rpaH3l4cropHoro ycunlrrenfl MoIrIHocrH B

uenflx cBfl3rz B Br4Ae rpaHc$opMrrpyrcqrrx rrerblpexilorlocHl{KoB, napallelluof
cxerr.loft KonneKTopHoro III'ITaHVfl. Lr HyneBbIM cMeIrIeHI{eM.

1 1.I{:o6pa:lr4Te [prrHrlr4flrranbHyio cxeMy AB)xraKTHofi cxeMbl lrlupoKononocHolo

TpaH3rrcropHoro yoanvrenfl. MorrIHocrLI npu I4cllonb3oBallfil'l rpauccpopuaropoB

Tr.rra Anr{HHofr rruHLth kr ueueil KoppeKTl4pyloullrx. B qeu 3aKJlloqaercfl

AOCTOTTHCTSa raxofr cxenu?
l2.Kaxurnr rpe6onauurlr AonxHo yAoBnerBopqrb MocroBble ycrpofrcrBa Ailfl,

o6ecne.{euufl cJroxeHu.fl MoulHocrefi anlx fBB nplr pa3BrI3Ke MexAy uutr,u?

Ilpraee4Ltre [pI4 M ep cxeMLI TaKolo ycrpoft crn a.

l3.YraNrare rr4nbr u oco6eunocrr{ cxeMorexHlzKl4 IxIrpoKotIoJIocHbIx yclt:rure:refi

MouIHocrpr. B Koropbrx o6ecue.{r4Baercs cJIoxeHI4e MotuHocreir Hecxolrxux A3'
14.3anuurure ypaBHeHr,re craqlroHapHoro pextrMa pa6oru rpexroueuuofi cxer'tlr LC-

aBToteHeparopa. B .r€N,{ 3aKrroqaercfl ycnoBl4e 6a:rauca aM[JIHTyA ll r[a:?

15.I4:o6pa:ure cxeMbl oAHoKoHrypHbIx aBroreHeparopoB (Af) c uu4yxruauoii u
e*rxocruofi rpex rourcoil. Kax onpeAenflIorcq ocHoBHbIe napaMerpsl rarnx AT?

l6.flpueegrlre nplrMep cxeMbr MHoroKoHTypHoro Af N yKalxlrre coorHorleHlre

MexAy pexl{MaMI4 secra6ullHocTI,I KoHTypoB Ia'Iacroroii reHepaqul{.
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17. Kaxue Sarropu BIuqIoT Ha KpaTKoBpeMeHHyIo tl AoJIroBpeMeHHyIo

Hecra6unr,Hocrr, qacrorbl Af? KaxoBbr oco6eHHocrr{ KoJIIdLIecrBeHHofi oueHKI4

HecTa6r4nbHocrl{ .IacrorbI?

l8.flpunelrrre npr4Mep crpyKrypHofi cxeMbr crrHre3aropa qacrorrt (CH) racclrBHoro
T1ila. Kax onpeneJrf,ercfl eto napaMerpbr rrpu 3aAaHHoM ,qlrarla3oHe pa6ouux
qacToT I4 rxafe ceTKu qacToT.

19.I,I:o6pa:rrre crpyKrypHyro cxeMy cr4Hre3aropa qacrorbl Ha ocHoBe cLIcreMbI

rrMnynE,cHo-Sa-:onofi aBTonoAcrpofixu qacrorbl, xoroprrii HMeer ypaRHeHIre
N

cr{HTe3a rracror Br4Laf 
: 

'fo' * lEfo' ,rae.for',fo, - qacror[,I oflopHblx xo,redaHuii;

N,M- qenble r{I{cra.

20.llpranegure [prrMep cxeMbr raMrroBoro fBB, B KoropoM ocyulecrBn.tlercr
cerorrHa-f, aMnnr,rryAHaq MoAynruraq (AM). fiafire peKoMeHAauI4Io no nu6opy
pexuMa pa6oru A3, HarraJrbHoro cMeuleHl4fl, l,touesra,tr,gofi aMnnuryAbl

MoAynr{pyrcureto HanpqxeHr.rq. YraNure Ha AocroIrHCTBa LI HeAocrarKn TaKoto

cnoco6a AM.
2l.Vlzo6pazure npI,IHuI4rII{anbH}ro cxeMy rpaH3LICTopHoro fBB, B KoropoM

ocyqecrBnflerc, KonneKTopnas AM. flafire peKoMeHAaunI{ rlo nu6opy pexLIMa

pa6orsl A3, uaqa,'IbHofo KonneKTopHoro rII4TaHlag. u MaKCIINIarbgofi aun,u.rryAbl

MoAynr4pyroulero HanpflxeHus. B.reM 3aKnroqalorct AocrouHCTBa 14 HeAocrarKla

raKoro cnoco6a AM?
22.flpusegrrre rrpr,rMep cxeMbr $opnrupoearerq paAL{ocHrHaJIoB c oAHorlonocrroii AM

(nlacctr u3,rryr{eHufl J3E,H3E,J2B), peanu:yrorqefi dxrnmponoil uero,q. I'I: rarctlx

coo6paxeHufi onp e4erfl lorc.f, n apaM erpbl raxofi cxerrasl ?

23.Ilpranegure npr4 Mep cxeMbr dropuuponareJlr paAuocl4rllana c rf a:onofi

MoAynquueft (<DM), peanr43yroqufi upxr,rofi nteroA OM. B .tdu 3axrloqalorcq

Aocror.{HcrBa LI HeAocrarKl4 raxofi cxeusl?
24.l4zo6pastrre cxeMy QoprrauponareJu paAr{oclrrHaJra c qacrolHofi MoAynflIll4efi

(.{M). pearrr43yrouyrc np.fiMofi rvrero4 t{M. KaxoBLI AocroI{HCTBa }r He.qocrarKl4

raxofi cxelmt?
25.floscurare cyuHocrb KocBeHHbrx MeroAoB droplruponauun paAI{oclrtHanoB c

yr:ronofi MoAynquuefr, ouronaHHblx upeo6pa:oBaHilLl rIM s <DM u @M s r{M.

26.l4zo6pxure crpyKrypHyro cxeMy nos6yAurerx CB/lIB/KB-ruarIa3oHoB. Kax

ocyulecrBn r,ercfl, nu6op qacrorHoro rrJraHa raKoro eo:6ygurena [pI4 3aAaHHoM

Auarra3oHe pa6ouux .Iacror?

2T .flpuuenr.rre nprrMep crpyKrypHofi cxeMbr paAllonepeAaloul ero ycrpofi crna (PIIY)
C B/IIB/KB -AI,Iara3 oHos? flo.trcullre H a3HaqeHI'Ie 3 JIeM eHroll cxeN{.

3.2 Tnnosble 3aAaHIrq rto reMaM rlpaKTlrqecnlrx 3aIIrITlrr"I

II3 J\bl <<Tpe6onaHlrn K KypcoBoMy rlpoercry (KII))
I ) Oxapaxrepu:yfire HoMeHKJIarypy napaMerpoB, 3aAaHHbIx s KII.
2) YxaNure, KaKr4e flapaMerpbr rpe6yror orrpeAeneHl4rl B coorBercrBltv c

HOpMarr4BHLIMI4 AOKyMeHTaMLI.

3) Kaxue HopMarhBHbre AoKyMeuru ueo6xoAr.{Mo ucrorb3oBarb trpu yrorIHeHI4I4

TexHuqecKoro 3aAaHI{q? Kaxoeo ux ocHoBHoe coAep)Ka:uue?

4) Kax err6zpalorctr aHa,Totu H flpororurl Anfl npoeKTl4pyeMoro PIIy?
5) Kaxono AorrxHo 6trrs coAepxaHr,re nepBoro pa3Aena [orclll4rerlruofi sauucxl4

ll



KlI, nocnxureHHoro o6:opy v aHuwt3y P|IY-upororuna?
II3 J\t2 <O6o6UenHbIe cTpyKTypHr,Ie cxeMr,I paArlorepelaruulux ycrpot"IcTB

GIIY))
I ) Kaxue ocHoBHbIe 3IeMeHrbI (6noxu) AoJIxHbI BxoAl{Tb B cTpyKTypHyo cxeMy

paAr4orepeAalotUero ycrpoficrBa (PilY)? Kaxoeo ux tfyuxqr.roHaJIF,Hoe

HA3HAIIEHI,IE?

2) llpunear.rre npr.rMep crpyKrypHofi cxeMbr PIIY IIBiKB .xualla3oHoe. floqcul4re

Ha3HaqeHI4e eE sreNleHToB.

3) Cocranrre crpyKrypHylo cxeMy PIIy yKB AlIara3orla c KnaccaMII

H3nyr{eHHqG3EuG2B. floqcuure Ha3HaqeHI4e ee s:reueHToB.

4) Z:o6pasure crpyKrypHylo cxeMy PIIy cyAoBoi{ crallu,tlu seNaHoia cBq3u

cr4cTeMbl I,IHMAPCAT -C. floqcHure Ha3HaqeHI4e e€ a:relleHToB.

II3 J\b3 <<Pa:pa6orna QyHTUI{oHaJIr,Hofi a,rercrpnqecrcoii cxeMLI TpaKTir

paArroqacrorr,I (TPII) PIIY>

1) Kax ocyuecrBnrercfl pac[peAeneHr4e MolrlHocrl4 Iro KacKaAaM npl4

npeABapI4reJIbHoM 3Heprerl{qecKoM pacr{ere PIIy? llpotlllrccrpupyfire
pacnpeAeneHl{e MoITIHOCTLI Ha npl'{Mepe CBoefo 3aAaHilq.

2) I4z KaKHx coo6palKeHufi su6upaercfl 3Harleune KfI[ ilacc]rBH[,Ix 3JreN{eHToB

TPH (couacyrcuux ycrpoficrn, r[ulrrpon rapMoHI{K, ueneii cnx:u)?

3) Karc eu6uparorcr TLIIIbI aKTLIBHbIx sJIeMeHToB (A3) npu 3a.XaHHbIx

Tpe6oBaHI,Isx K MouIHocrH H rlacrore?

4) Kax )rror{Hqercfl cpeAHee 3HarreHue Kog0ahl4uueHToB ycuneHl{q no MoIIrHocrH

A3 npu I4crIoJI b3 oB aHlrI,I 3KcIIepInM eHTanbHF,Ix AaHH rtx?
5) Kax orpeAenfleTc.f, Bkril, KacKaAa ycilneHll MoIIIHocTLI (O4HOrarrurtil,

AB)xraKTHrrfi, 6:rouuo-MoAynbHuft) n 3aBIrcLIMocrH or 3aAaHHoto .41{a[a3oHa
r{acTor I4 BbIXOIHOfi I!{OUIHOCTU?

6) Kaxuu o6pa:ou onpeAenflercq ueo6xoAlauoe r{I4cro KacKaAoB ycuneHllq

MorrIHocrr4 TPr{ npr.t 3aAaHHoM 3HaqeHl4rI BbIxoAHoil Mottlrlocru Bo36yA}irens?

II3 i\b4 <<flp oerrlrpoBaHl.Ie aHreHHbIx corrl acyrcUux ycrpoii crn (ACy))

1) Kaxono Ha3HaqeHI4e ACY n IIB/KB-paAI4oycraHoBKax |MCCE?
2) 3anuttlrre ycnoBl{s HAeanbHoro corrtacoBaHlr.fl PIIY c atneusofi.
3) Kar<onu $yurqrau AarquKoB MoAyn, coilpor7BneHtfl'Lr rfa:r,r s ACY?
4) Kax npoexTup),rorcq rxupoKonoJrocHEre Henepecrpal{Bael\'{trre ACY? KaKosLt

Irx HeAocTarxu?
5) Kaxoea cxeMorexHl4Ka AplcKperHo-ynpaBJlfleMblx ACy?
6) Kax ntr6upaercfl crpyKrypa raKoro cornacyrculero ycrpoilcrea npr pa3HoM

xapaKTep e p eaKTu BH Of O COupOTITB JIeHI'Ifl aUreUUU ?

7) Kax onpeAenrlorcfl 3HarreHusL u C elelresros ACY?

II3 nb5 <<flpoercrupoBaHlre Qlrnrrpon rapMoHIrK (CDf)>

Karcoeo Ha3HatleHue @f?
I4: xaxnx coo6palKeHufi nrt6upatorc, noAILIana3oHbI pa6orsr Of?
B KaKr4x cnf{aflx peKoMeHAyeTc, I{CIIoJIs3OBaTr Of orpaxarcUero LII,W

rrofnoularctuelo tuna?
lloueuy B Kar{eCTBe @f orpaxarc[Iero T]IIIa uclonb3ylor Kay3poBcKLre @H9?

Kaxossr cxeMoTexH uKa u OCo6eusOcTu pagrleTa @f nor:roUaIOUIelO ru:tra?

l)
2)
3)

4)
s)
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2)

3)

4)

6) Kaxrze (Df ucnorr3ylorcs e IIB/KB-paAuoycraHoBKax |MCCE sapy6e;xuoro
upou:no4crna?

tI3 Nc6 <<flp oexru p o B a Hrr e nor6ylure,r efi PfIY>

1) Irl:o6palr.rre crpyxTypHyro cxeMy no:6y4uren, uHTepnolrrtuoHHoro rurla.
floqcuure Ha3HaqeHrre ee grerreHToB.

Kax srr6upaercq qacrorHslfi n:raH so:6yAl{Tenr L{HTeprIoJIrIq[oHHoro rur,a?
Kaxoerr coo6paNeuux no nsl6opy qacror onopHoro reHeparopa H l-ofi
noAHecyuefi .{acrorrt?
Ilpunegure [praMepbr rracrorHblx IIJIaHoB nepeAarrluKoB paAuocrauqraii TR-
1500 rlupurr JMC (-[nouru) u FS-l562 Qnpnu FURUNO(flnourr). Kaxofi
r{3 Hr.Ix nyqrue u uoueuy?
O6ocHyfire nrr6op qacrorHoro rrJraHa nos6y4nreJrs rrHreprronrqrroHHoro rllra
c ucnorlb3oBaHrreM HoMorpaMMr,t rou6unarlrroHHblx rlacror npl4 3aAaHHbIx

Auarra3oHe pa6ouux qacror Pny 1,6...27,5 Mfu v qacrore onopHoro
reHeparopa 5 Mfq v orHocureJlbHoM ypoBHe no6o.IHltx ro:re6asufi sa
Bbrxore -60 aB.
I,1:ro6pa:ure crpyxrypHyro cxeMy no:6yAurenq YKB Ar.ralra3oHa c KiIaccaMI'I

v3nyv,eHnfl, G3E u G2B, peanl43ylotqyrc xoceeuuE'Iil MeroA (topuuponauu.a
cfa:orrro4ynrapoBaHHbrx paAuocI4fHaJIoB, xoroprtii ocHoBaH Ha

upeo6pa:oBatm r{M s OM. f[oqcHr.rre Ha3Har{eHHe 3JreMerrroB srofi cxeltu.
Kaxue rpe6onauufl flpeAT,rBJlflIorcfl K DJIeMeHTaM TpaKTa :nyxonofr qacrorbl

TaKoro no:6yAureJrq, K cr4HTe3aropy .Iacrorst?

tr4:o6pa:lrare crpyxrypHylo cxeMy nor6y4ure:rr IMB AI4aIIa3oHa c KnaccoM

u3ny.rer^nfl. GlB, pa6orarouleft B lllarla3oHe r{acror 1626.5...1646,5 Mfu.
Iloscuure Ha3HaqeHr.re ee glerteHToB.

llpunegure rrpr.rMepbI r{acrorHblx rIJIaHoB Bo36y.qI'ITerefi nepeAarrluKoB

cyAoBbrx 3eMHbrx crauqufr clrcreM I4HMAPCAT-C runa FELCOM 11;12;15
r[zpusr FURUNO (-f,nouux)
Ilpure4ure nprrMep crpyrrypuofi cxeMbl no:6yAllrerr AMB AI{arIa3oHa
[epeAarr{r{Ka paAr.rocraHupru P-625 v rloqcHplTe rlpuHuulr e€ pa6oru Ha

ocHoBe cucreMEr Sasonoft aBTorroAcrpofixu qacrorbr. B .{el,r 3aKrroqarorc.s

AocrouHcrea raxofr cxerrasr?

tI3 J\b7 <<flp o ercrlr poB a HIre clr HTe3 arop o B q acrorr,I )
l) Kaxue MeroAbr cr4HTe3a riacror I{ THIIII cl4HTe3aropoB .Iacroru (CrI) Bau

useecrHF,r? B qErra 3aKnloqarcrcq oco6euHocrl4 3TI4x MeroIIoB II rlruos Cr{?
Ilepevucrure ocHoBH[,Ie [apaMerpbl cLIHTe3aropoB qacror[,I v Aafr-re r4M

onpeAeneHI,Ir.
Z:o6pasure crpyKTyprryo cxeMy IIaccpIBHoro CrI (ru:rr,rpoeoro rrfita u
rrorcHr,rre [pr4Hur{[ ero pa6otI. Kax ocyulecrBnrerc, nr,r6op [apaN{erpoB

TaKoro CrI npu 3aAaHHoM rl{ana3oHe r{acror LI tuare cerKu qacror.

I4:lo6pa:ure crpyKTypHylo cxeMy Cr{ [accLIBIIoro rlrna Ha ocHoBe

r4AeHTHqHbrx AeKaA, B KoropoM o6ecuequsaerc.tl [Iar cerK]l qacror 10 fu npu

Ar4ara3oHe pa6ouux 1 1... I 1,0999 Mfu.
B qeu 3aKnloqaerc, AocrolrHcrBa r4 HeAocrarKu CH raccr4BHoro runa?
flpuee4ure npr4Mep cxeMbr CtI axrueHoro rlrrra Ha ocHoBe cr{creMbr $a:onofi
aBroroAcrpofixz qacrorbr (OA[IB, KoropoMy coorBercrByer ypaBHeHLIe

cHHTe3a qacToT BI4Aa

s)

6)

t)

8)

e)

2)

3)

4)

s)
6)
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2)

f --/ii fo2+Nfo3

7) I4zo6pazr{Te cxeMbr qur}ponoro Cr{ aKTr4BHoro rvilaHa ocHoBe uruny:rrcuofr
OAIIr{ (I4@Ailq), KoropbrM coorBercrByror ypaBHeHr4.r currre3a qacror B:aAa'.

f = *fo. 14 f :fotNfoz,M''
r4e N-nepeMeHHoe, M-Suxcr,tpoBaHHoe. Kax oupe4eJrsercf, trrar cerKu qacror
e rarux CrI?

8) Kaxue rfyuxquu BbrrorHqer r{HTerpr{paJrr,Ha.r MrrKpocxeMa Pl-I--logic s Cr{ Ha

ocHoBe I{(DAlIr{?
9) Ilpraoear4re crpyKrypHyro cxeMy CrI pa4uocraHquu TR-1500 $upnasr JMC

(flnouux) rr rroflcHr.rre npr,rHrlrlu e€ pa6orsr. Karosbr ypaBHeHr.r.f, c[HTe3a
qacror r,r rexHr,rqecKrre napaMerpbr raKoro Cr{?

l0)floacuure rpr{Hurrn pa6oru CrI Ha ocHoBe t{OAlIq c AByMq AIIKA,
peanr43ylouero anropurNr Eexru4a. B .{ela 3aKJrroqaercrr Jlocror4HcrBa raKoro
Cq?

11)B ueu 3aKrloqaerc, cyrrlHocrb rrpflMoro qur[ponoro cr4Hre3a qacror (DDS)?

fI3 J\&8 <Oopu up oBaHrre paArrocrrrHaJroB c oAHorroJrocrro ii amn,urryArr oir
nroAy.rqqreii>

1) KraccuQuqupyfrre r43BecrHbre MeroAbr t|lopl.ruponanrln palr4ocr{rHanoB c

oAHononocnofr auuuryluoii MoAynrqneft (OAM) Kaxona ux cyrquocrs?
Vlzo6pazure crpyKrypHylo cxeMy (poprr.u,rponareJrfl pa4r.rocr.irHaJroB c KJraccaMr4

r.{3nyqeHus J3E, H3E n J2B, peirnu3yroqyro Quirsrponoil MeroA. floflcHure
Ha3HaqeHlrs 3JreMeHToB cxeMbl Ir Hx napaMeTpbl.

3) Kaxue KoMMyraur.rr{ AonxHbr ocyluecrBrlflTbcfl e srofr cxeNre rpopuuponarerq
npn nsr6ope KJracca u:ryueHur?
Iloverray s orofi cxeMe rlopnuponareJrfl r4cnoJr[,3yercrr 6arascHue urrut

KonbrleBbre MoAynsropsr? flpraneAr.rre rrpr,rMep cxeMr,r raKoro MoAynrropa pr

fio.scHure npr4Hrlr{il eE pa6oru.
tr4: xaxux coo6paNeuuit ottluparorc, Tlrrtbl 3neKTpuqecKrrx u MexaHr{r{ecKr4x

Qltnrrpou r4 rzx ilapaMerprr (cpe4Hr.f, rracrora, rroJroca npouycxauux)?
flpune4ure npr,rMep cxeMbr SopunponareJu paAr.rocr{rrraJroB c OAM,
peanu3yrorqero rla:or[umrponuft MeroA. Karue rpe6onaHu, npeAbrBrqrorc.f,
K 3JreMeHTalr rarofi cxeMbl. B .{eN,I 3aKJl}oqalorc.s AocronHcrBa h HeAocrarKr4
raxofi cxeusr?

fI3 J\t9 <@opulrpoBaHrre paArrocHrHar'roB c yrr onoii Molly.rrfl uueit))

CAenafire rcraccurluxaqurc cnoco6os Qopruruponauun paAr.{ocr4rHanoB c

Sa:onofr (OM) u qacrorHoft nro4yruquefr (9M) I{ iloscHr.{re r4x cylqHocrb.
flpuee4rare npr{Mep cxeMbr r[a:onoro MoAynsropa, peanu3yrourero nprrrrofi
MeroA @M u lrcnonb3yeMoro B flepeAarr{urce YKB-paruocraHuuu rz Peira-1.
IloqcHlrre rplrHrlr4n ero pa6oru. B qeu 3aKJrroqaerc.s Aocror4HCTBa Ll

HeIOCTaTKT4 TaKOf O lrOgynXrOpa?

flpnnegure npr.rMep crpyxrypuofi cxeMbr cpa:ouoro MoAynflropa,
peanrr3yroqefi xocseHssrft ueroA, roropsrfi ocHoBaH ua upeo6pa:osaHrar.{ 9M
s @M. Karne rpe6onanuq npeAT,qBrqrorcfl K ueru ilpelbrcKalxeuuii s orofi
cxeue? Kaxue AocrorzHCTBa 14 He.qocrarKr,r y eroft cxeNrbr l,ro2lynxropa?

4)

s)

6)

1)

2)

3)
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4)

s)

flpunegrare rpt{Mep crpyxrypnofi cxeMbl dla:onoro MoAynflropa,

peanlr3yloqero KocBeHHbrfr MeroA, Koropblfi ocHoBaH Ha npeo6pa3oBaHl{Ir

AM e @M. KaxoBbI ASCTOHHCTBa u H9AOSTaTKI,I TaKofi C1SNILI MOAynflTOpa?

llpunegrlre nprrMep rrpr4Hrltrnr4aJrbHofi cxeMbI rracrorHo-NIoAynI4poBaIrHolo

reHeparopa (IIM|), B KoropoM peaJll{3yercfl rlpflMoii Mero.l I{M. Kaxue

Qarcropr,r o6yc:raeluBaror uelnuefisocrb 3aBIrcuMocrLI qacrorbl reHepaLIIrlr or
yrrpaBnrrourero HanpqxeHr4q? Kaxossl cnoco6bl o6ecITe'IeHHq ruHeilnocru

3TOfi xap aKTepI4crl4 KI4 ?

II3 J\b 1 0 <@opulrpoBaHI{e MaHuryJlrrpoBaHHbIx crrrHaJIoB>)

1) Kaxue BH4II MaHI{IIynfqI4I{ (re;rerpa(ruu) ucilonl3ylorcfl n ntopcttofi

pa4raocnxsu?

I4zo6pazute BpeMeHHr,re Ar{arpaMMbr paA}roclrrHaJloB c KJraccaM'fi Lr3YLeHr4fl'

A1A. AZA,H2A. FlB, GlB, JzB,G2B.
Kaxur,r o6pa:ov ocyulecrBnqercfl aMnnuryAHaq MaHunywrqux? Ilpunegure

npuMepbr cxeM aMII JIIrryAHbIx MaHl4[ynqropo n ?

KaKosst cn o co6r,t ocyurecrBneHl4r rlacroru ofi u auuny:lnqun ?

flo.f,cuure npr.rHrlrrn rlopnuponauus pailvocl4tHaJla c KraccoNl tlsnyueuur F1B

c pa3HbIMII cKopocTflMl4 relerpadtupoBaHl,Ifl, peanl43oBasultii B

yuurlzuupoBaHHoM Bo36yAllrene (HopA).

2)

3)

4)
s)

6)

7)

Kax o cyruecrBrqercfl rBlxilo3l4ul'IoHHaq rlas oeax

rrpr{Mep cxeMbr Sa:onoro MaHunynflTopa.

Kaxosrr $yHxqIau FSK-uoleMa, uclloJrb3yeMoro B

Anr rrepeAarru AucKperHEIx coo6ueHl,Ifr ?

MaHr4nynfl qur? flpuneAl{re

paAlroycrar{oBKax |MCCB

3.3 Tnnonble 3aAaHIrq K KoHTpoJIbHbIM pa6oraM

3.3.1 3aaaHufl Ha KoHrponbHyto pa6ory Jtl! 1

Orserr4rs Ha coorBercrBlrorqrre KoHTponbHLIe Bonpocbl I'13 rpyilnsl A l{ fpyII[bI
E, ertnorHl4TF,3aAaqu Jrls1 u Is2.

KourpolrHble BorPoct,l
fpynua A

0. tr4:lo6pasure BpeMeHHbre Ar4arpaMMbt Lr aMnnurylHble cneKTpbl

paAr{ocrlfHauroB, coorBercrByroult4x KJraccaM H3JIyaIeH}I[ AIA, A2A,I12A, a

TaKxe FlBtt GlB. Yraxvre oco6eHHocrl,I I4cIIoJIb3oBaHVfl pa4uoclzlHaJloB c

A2A. HZA u coo6paNeuhfl. rro nsr6opy qacrorbl rorla. Kax onpelenrlerc.f,

HllIlII4 AJrfl BCex Bbrrx enepeqr4creHHbrx KJraccoB raslyueHur ?

1. Onuurure BpeMeHHbre r.r qacrorHble ceoiicrsa paAlroclrrHanoB c

o4uonolocuofi alrn.rruryAnofi uoAylsuuefi, coorBercrByloUux KJIaccaM

u3nyrreHrq J3E, H3E, R3E, J8E, R8E. YxaNI4re, KaK AntI HI{x onpeAenqercq

HrxllH.
2. I,I:o6pa:nre xapaKTep rr3MeHeHr{.f, AfiHaMuqecKI4x xapaKTepI4crl4K BA3,

rpopua HanpflxeHuil u roKoB EA3 e fBB c u:6upare,'Ibuofi Harpy3Koil,

HacrpoeHHoii ua qacrory no:6yx4euvfl., ecrvr aMrlnlrryAa lapMoHullecKoro

HarrpflxeHrzfl no:6yN4euux r{3MeH.tercq. flocrpoiire coorBercrBylorII4e

rpaQuxu 3aBzcr4Mocrr4 ToKoB /,k0,/k., a raKxe 3rlepterllqecKllx noxa:arelefi
fBB or aMnnr{TyAbr HailpqxeHur no:6pNAeHuq u cAelailre K HI{M IIoscIIeHHe.
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3.

[afrre peKoMeHAauLII4 no nu6opy pexllMa pa6oru E3O u yrtra orcer{Ku Anq

ycvneHns. paArrocrrrHaJroB c aM[nr.rryAHoituttu oAHononocrtoii uo4ynqqaefi.

Ilocrpoftre IuHaMuqecKLIe xapaKTepI4cTI{KIa, cfopntrt Ha[pr)KeHIIit u roxoe
EA3 e pe3oHaHcHorrl fBB c Ll36llpaTelluofr Harpy3Koi{. HacrpoeHuofi ua
qaCToTy no:6yNgeuur. ecnfl HanpflxeHlIe cMeqeFI[, ( uttu nuratrur)
u3MeHqercq. flocrpofrre coorBercrBlrrorque rpaQuru 3aBI{c}iNIocrlr roKoB
Ito, /t, . a raK xe 3HeprerrrqecKr.rx rroKa3areJlefi or HarlpqlKeHuq cMeureHl{q

(utu .;1u1aHus) u c.{elafire K HHM ro.f,cHeHgt. fiallre peKoN{eHxauuu 11o

nsr6opy pexIIMa pa6orbl EA3 Anq ocyqecrBneHlL B fBB AM cMellIeHIzeM

(unu auo4Hofr/xoa,'Iexropuoil AM).
Ll,to6pasure Sopuu lIMnynbcoB BblxolHoro I4 BxoAIIoro roKoB EA3 s fBR
rrpr4 tapMOHI4qecKoM Bo36yxAeHUu lnfl HeAoHa[pfl)xdsHolo, rpaHutlHolo,

cna6o- LIJIIT cuIllHonepeHanprxeHHolo pexI4MoB pa6oTbl fBB. Ilolcullte, e

.{eN.{ saxr}oqaercq oco6eusocrrr rapMoHurlecKoro aHaJII{3a nepuo4ltuecrofi
[ocJreAoBareJlbHocT]r TaKI{x I,IM[ynbcoB. 3auuutlll'e Bblpar(eHl4q,

orrpeAenrrctql4e aMnnI{TyAy n-fi rapMoHI{KII BbIxoAIIolo roKa EA3 ltfl
KaxAofo r43 pexlrMoB pa6orbl fBB.
Llzolpasure cxeMy 3aMerr1eHlIq MoulHolo 6unoupuoro TpaH3HcTopa,

yrrr4TblBaloxlero I4HepuLIoHHbIe gBJIeHI{fl, IlpoucxoArltrlile I] HeN{. Iloscutlre

dtu:u.recxuft cuuc.n 3JIeMeHToB cxeMbl 3aMeUIeHI{fl. 3artnlilHTe ypaBHeHIL

KycoqHo-nl4HefrHofi MoAeJII{ TpaH3ucTopa A 1aiffe HM cooTBeTcTByIoUII4e

TOqCHCHHq.

I{:o6pa:nre rpopnau ToKoB I,I HanpflxeHuii Ha 3MHTIepIloM rlepexo,qe Anfl

TpaH3l4cropa B fBB c I436l{parenbHofi Harpy:xoii npu Bo36y)KAeHI,IpI

fapMoHurrecKrrM HanprxeHlreM, KOfAa I4HepUHOHIIbIe flBJIeHLIS ilpoflBnflIoTcq.

floxaNure, KaK r43MeHqercr Soprr,ra 3Tux roKoB I4 HanpflxeHl4i{ or qacrorbl

B036yxAeHr4fl. KaKr.{e ycnoBuq Heo6xoAr{Mo co6nloAarb. LITo6bI I4HepIII4oHHbIe

.s B JreHr4fl B TpaH3I4CTOpe npaKTI,IqecKI{ H e IIpOf Bnrnu cb?

B rreM 3aKrroqarorcq oco6eHHocrr,r fapMoHl4rrecKoro aHaIfil3a roKoB

TpaH3ircTopa c )^{eToM I{HSpIII{OHHbIX flBneIIHii no cpaBHeHulo c

coorBercrByloulHM rapMoHLIqecKuM aHaJrl{3oM An, EA3 e fBB c

r.r36upaTenbHofi Harpy3Kofi npl{ Bo36}rKAeHlz,u rapMoHuLIecKI'IM HanpsxeHI'{eM

(Anq cny{aeB HeAoHaIIpsxeHHoro pl lpaHur{Horo pelxuuon)? I4:o6pa:ure
coorBeTcTByloqlre Qopuu I4MnynbcoB BblxoAHoro (xo,ucxTopHoro) roKa I'{

3a[IrtxHTe aHaJrr4TI4r{ecK}Ie BbrpaxeHl4fl, [Irfl aMnnI4TyIIr,I n-fi lapMoHlrKl4

BbrxoAHofo (6a:onoro) roKa?
Irl:o6pa:ure Qopvmr roKoB I4 HanprxeHr4fr, B A3 Aln fBB. pa6oraloulero B

KJIror{eBoM pexrrMe. IIols:yrcr SHeprerl4trecKI4MLI noKa3areJIrMI4 fBB.
rroKaxrrre, qro KJrroqeBoft pexuM pa6orbl fBB sHeprerl{LIecKI4 e$Qexrunen'

9ro otpaHur{I4BaeT AocTIIxeHI4e 3neKTpoHHolo KIIA Knlor{eBoro fBB
paBHofo eAHHI4Ue?

9. flglcuute, KaKHM O6pa:Olr ucnonb3yeTcq BLIC[Ilte fapMoHIIK]l Anfl

rroBr,rUIeHl.Lf, 3HepreTI4t{ecKLIx noKa3aTeneil fBB (SurapuoHur{ecKl4e u

rronr4rapMoHr4r{ecKue reHeparopu). Kar< B TaKHx reHeparopax rloA6l4palorcs

cooTHorrreHr4q MexAy aM[nr4TyAaMr.r fapMoHI{K. yfon oTceqKI4 BbIXOAHOIO

TOKA?

4.

5.

6.

1.

8.
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0.

fpynua E
Z:o6pa:ure ilpl,IHut4[I,IanbHyro 3neKTpuqecKylo cxeNl)' .]aNtnosoro fBB c

o,qHoKoHTypHofi qentrc cBr3II c Harpy3Kofi, c uapa:r:re,ltsoli cxeuofi rrvratnfl,
asoAHofi ueru v flocneAoBarersnoil cxeruofi trvratiltl ceroqnoil uelru.
lloqcHlare Ha3HaqeHl4e 3JIeMeHToB I4 ycnoBl'Ir nrt6opa llx :naqeuufr.
I4:o6pa:ure nplrHuHrII{il,'IbH}'Io 3neKTppIqecKyIo cxeMy rpaH3LIcropHoro
ycvnvrenfl MorIIHocrLI c qenflMLI cBq3u B BHAe rpaucr[oprvlupylotuux
verrrpexnorlocHuKoB c rrapannemuoft cxeuofi III4TaHUTI KonneKTopsoii uenu
u E6:0. floqcHlare Ha3HaqeHI'Ie 3JIeMeHToB cxeMLI u ycrosuft nrt6opa ux
sFraqeuzfi.
flpnnegure npI,IMep flpl4Huunpla:rsuofi slexrpuuecxoia cxeMbl fBB c

u:6uparersHoil uarpy:xoil, n KoropoM ocyurecrBnrerc, rtapannenEHoe

BKJrroqeHr.re AByx'rpaH3l,IcTopon. B qdrr,t sarlrcqaeTc, oco6eusocru pa6orrt lt
pacuera srofr CxeN,{sI? fIOqcHI{Te Ha3HaqeHI,Ie 3JIeMeHToB CxeMEI H ycnoBl4fl

nrr6opa nx gsa.renufi.

Ilpune4ure npvMep [pl,IHul.{[ua:muoil slexrptl'recxofr cxeMbl fBB c

u:6npareltuofr uarpy:xofr, n xoropofi ocyulecTBnflerc, IocneAoBaTeJlbHoe

(Aeyxraxtroe) BKJIIoT{eHHe ABIX TpaH3I{cTopoB. B qeu 3aKlloqaeTcfl

oco6esHocru pa6orrt V pacuera or:ofi cxeutt? floscuure HasHaqeHl{e

3JreMeHToB cxeMbl I4 ycnoBl4fl ru6opa ux:uaqeuuil?
Ilpune4r.rre rpI{Mepbl cxeM cllur}asHo-nporunocfa:nltx Lt KBaAparypHblx

MOcToBbrx ycrpOficrn pa3JII{qHbIx ALIana3OHOB r{acTOT Ha SJIeMeHTax C

cOCpeAOTorreHHbIMlI Lt paclpeAen€uuuuu napaMeTpaMIL YKaxute, KaK

Bbrrro.lHfleTc.fl B 3TI4x cxeMax ycnoBlt, pa3prAKlr Me)I(Ay fBB nprz croxeHHI'I

ux ilrouruocrefr.
tr4:o6pa-:ure ilpI4HuLInI'IanbHyIo 3neKTpLIqecKyIo cxel,ly l(oppeKrupoBaHHoro

ur.rpoKorroJrocHoto ycplneHl{fl MouIHocTH (lIIyM) Ha 3neKTpouuofi JIaMIIe c

ssrxoAuofi Uerblo cBq3LI B BI4Ae IIoJIocoBoro $unsrpa (l1O) 3-ro nop.n4ra.

Yxaxure, s .{eN.{ 3aKJl}oqarcTcfl ofpaHr4qeHkrfl. EoAe A:r, TaKolo IIIYM. Kax

o6ecneqI,teaeTc, rpauc$oplraqux couporun.neHufr e lI@ c IIoMouIbIo

npeo 6pa:o eaH:afa Hoproua?
B qeu 3aKJrloqalorcfl oco6eHHocru ilocrpoerlurt TpaH3ucropHblx

KoppeKrr4poBaHHLIx IIIyM? Zso6pa:ure rpl'tlIuHrHanLHyo cxeMy

ABlxraKrHoro IIIyM Ha rpaH3l{cropax c uentM}t KoppeKIII4I'I Lt

orpuqarem,uoft o6paruofi cBfl3LIo, ecJII4 cI4MMerpI'{pylouIHe ycrpoilcrea
BbrrroJrHeHbl Ha oCHoBe TAn. I4: xaxux yclonlrii ocyluecTBnreTc.f, nlr6op

:uaqeuilfi 3JIeMeHToB cxeuu?
Ilpune,lure fipnMep CxeMbI KJIIoqeBoro reHeparopa. KoTopblil no:6yN4aeTcq

HanpflxeHl{eM lteau4ponofi {opusr V Ha BbIxoAe KoToporo BLIAenqeTcq

rapMoHr{r{ecKoe HarlpsxeHne c .Iacrorofi no:6y;tt:lcrtua. Iloscutlre
Ha3HaqeHHe 3,'leMeHToB cxeMbl 14 ycnoBlL nlt6opa ux 3ua'lettuii'
I{so6pa:zre rpl4HIIun14anbHy}o 3neKTpI4qecKyIo CxeMy rpaH3I'IcTopHoro

yMHoxr4Tem r{acrorbr (YU) aKTIlBHoro rrtrta, c KparHocrsro N:3, B KoropoM

flprrMeHeHbr uerrr4 cBr3r.{ B BrrAe rpaHcQopMI{p}'IoIrIHx uerrtpexnoJllocHl{KoB LI

AOIIOnHL{T9JIbHbIC II9III4, IIO3BOJITIOUIUe IIOAaBnTTI' He)KeJIaTeJIbHF,Ie

tapMoHr{Krz. Iloscsure Ha3HaqeHr4e 3JIeMeHToB cxe\,Ibl u ycnoBfiq Bbl6opa

pexuMa pa6orbr A3 u 3HaqeHr4e 3JreMeHToB cxeMLI. tlert orpaulaqvBaercs
MaKClrMaJrbHaq KparHocrb yMHoxeHI{, qacrortl s Vq aKT[l]IIoro rvrra?

1.

2.

3.

4.

5.

6.

7.

8.
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9. flplrnegure npl4Mep cxeMEI 6urapuoHnrlecKolo fIlB, B KoropoM

AotroJrHlrreJrEHo I4c[onb3yercq 3-s rapMoHlrKa Bblxo.]uoro HanpqxeHar.
floqcHure Ha3HaqeHr4e 3JreMeHToB rr ycnonux Ha6opa pcixrrlla pa6orsl A3 u

:Ha.{eHufi sJreMeHToB cxeMbr. Karofr BLIrIrpbItx B 3neKTpoHHoM KIII ltoNuo
nonf{rrrb n 6urapuoHur{ecKoM fBB no cpaBHeHlr}o c pe3oHaHcnrrl,r fBB?

3aaaqa Jtl
Brrnolsurb r.rH)KeHepuslfi pac.rer reHeparopa c BHelxunu no:6y)KAeHHeM (fBB)

(yculrlrenq MourHocru vnv yMHoxrrreJr.s qacroru). tr4cxo4Flble AaHHLIe rnq pacuera

[prlBeAeHbI s ra6r. 1.

B np ouecce BbInoJIHe Hurfl, 3a4.a,r.u ueo6xoruruo :

l. Bu6parr, lo clpaBor{Hr,rKy rr{n aKTHBHoro greN,IeHra A3 (rpaustlcropa vnv

s:rexrpoHHofi :rauusr), xoroprrfi o6ecne.Iur 3aAaHHyIo NloulHocrb ua pa6ore
qacToTe.

2. flpou:necru pacuer 3neKrpr4qecKoro pexlrMa pa6ortr fBB lnn cnf{afl

rpaHr4r{Horo pexlrMa 16 
: #rP ;.

3. Paccqzrarb v nocTpol4Tb Harpy3or{Hble xapaKTepHCl'HKII fBB ilnfl
3KBr,rBaJreHTHbrx conporun:reHuil Harpy3KI4 1\3, coorBercrByloql{x
fl : 0,25;0,5;1. flaru noflcHeHlle K 3THM xapaKTepl{cruKaM.

4. Bu6parr cxeMy BbrcoKoqacroruofi uelrr cBr3I4 A3 c uarpy:ttoii ir npolr3Becru ee

pacuer Ans cnyqafl rpaHurlHoro pexl4Ma pa6orsr fBB.
5. Pacc.{urarb BeJrur{r4Hbr pa3Aenr{TeJrbHblx u 6roxupoBoqHblx 3reN{eHToB.

6. B coorBercrBlrr{ c Br,rrroJIHeHHbIM pacuerolt cocraBurl flp]rHllunlranbHylo

3neKTpuqecKyro cxeMy fBB c yKiBaHLIeM HoMLIHanoB 3reMeHToB n rII{TaIouIux

uanprNeunfi c BKJrroqeHrreM r,r3MepuTenbHblx upu6opos Anfl I43MepeHI'L

rrocroflHHblx cocraBJlrlourux BxolHoro 14 BblxorHoro roxa A?.
PexoueuAauun:

1. IIpu rsr6ope A3 g.nfl yMHoxuTerq qacrorbl ueo6xoAuuo yII{TbIBarb, r{To

MoulHocrb A3 upu ycvneHnrl MoulHocrr.r (yxa:unaercfl B crlpaBoqHbtx 4auurx)
lpaKTl,Iqecxu e N pa3 npeBblmaer MourHocrb na N-fi lapMorllrKe.

2. flpu orcyrcrBr{r{ [oAxoAq[Iux ro MouIHocrI4 A3 pexotrerl]Iycrcr{ I4cIIoJIb3oBarb

fiocneroBarerrbHoe (4nlxraxruoe) ulu napannenbHoe BKJrlotreuue A3 (c yuerolr
pa6ouefi uacroru). flpegnourr4TeJrbHbrM cr{[Taercq IrcrIoJrb3oBaHLIe B KaqecrBe

A3 rpau:rucropoB.
3. flpu pacuere Harpy3orrHbrx xapaKTepucrllK rlorararb, qro HanpqxeHue

no:6yN4euux, rrr4TaHr.rfl A cMerrleHlu ocralorcl Heu3MeHHbIMu Lt

coorBeTcTByIoqLrMH fpaHI4rIHOMy peXlIMy.
4. B xa.{ecree Br,rcoKoqacrorsofi uenu cBs3u A3 c Harpy3t(ofr perolteHAyerc.,I

14crroJrb3oBarb B 3aBr,rcuMocrr.r or oruoczreltHoii tlorocbl IrpotlycKaHufl

rp ancQ op unpyroulr e .r ert rpexnoJrlo cHI4KI{ I{rI 14 IIoJIoc o n ue tf tll srpsl.
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[Io-
cneA-

Hflfl

uh0pa
LUnSp

a

Mout-
HOCTb

B HA-

fpy3K
e Ps,
Br

KparHocrs
YtrruoNeuu
9.

tlacrorst N

Conporun
- JrleHhe

Ha-

fpy3KH

Rn. Ou

flpegnoc

NEAHflfl

uHspa
urraSpa

BsrxoAHa
fl.

pa6ouar
qACTOTA

f0 Mfu

Oruocnre,rs
- Has

noJloca

nporycKa-
rJj

,r^o fo ,Y,

Orso-
CI4Te,'lb-

usrfi
ypo-
BCHb

IIo-
6o.rHsr
X

xole6a

Hr.rfi.aE

0 4 3 30 0 1,8 t2 -30

I 50 1 40 1 102 8 -42

2 6 J 50 2 3,6 l0 -25

J 80 I 60 3 120 5 -45

4 8 2 70 4 6.2 15 -28

5 100 I 75 5 156 4 -40

6 l0 3 80 6 12,6 20 -32

7 150 I 90 7 162 6 -48

8 20 2 100 8 17,4 30 -36

9 200 1 150 9 22,8 40 -26

Ta6ruua 1 - I4cxolnble AaHHbIe K 3aAar{e }lil1

3ala'{a J\!2

Bunolsurb pacr{eT rxrapoKorrorocHofo ycnnvrenfl MoulHocrlr IIo cxeMe c

pacrpeAeneuurru ycuneHrleM (yPy). I4cxoAsste AaHHbIe glx pacuera rIpI'IBeAeHbI B

ra6r'. 2.

B npoqecc e BbIII o JIHe HVfl. 3ap.a.uv Heo6xoAI4 Mo :

1) flpou:necru eu6op rrrrra r4 r{r4cJra A3 (reueparopHblx rerpoiloB, neHToAoB), a

TaKxe TIIS BbIxoAHofi lIlHr4Lt yPy ( o4rropo.XHatl. HeoAHopoAHaq.

xou6uuuponauua.x).
2) Buno,rur4Tb pacr{er 3neKTpr4r{ecKoto pexilMa pa6orsr yPy. crpeMflcb o6ecnequG

MaxcnMaJrbusIfr o:rerrpouuufr KilA yPy.
3) llpou:secru olexrpuuecxufi pacuer tusuit yPy, ucnonb3ys lltfl nyr{Ixero

cotracoBattus 1uttuil. c Harpy3KaMr4 r.{ Bo36yxAalou}rM IIcT'oLIHIrtcou (xacxa4ona)

cofnacylouHe nony3BeHbfl .

4) llpou:eecrr4 pacqer ullponoronocHblx cornacyrcUl{x rpancQopuaropoB, ecru

npeAycMorpeHo Hx I4crroJrb3oBaHHe BO BXOAHOft I{JII4 BbIXOAIIOII nHHI4t4 yPy.

5) PaccullrarE, BerII4r{uHbI pa3lenr,rreJlbHblx u 6:roxupoBor{Hblx SJIeMeHToB.

6) Cocranzrb nonH),ro flpr4Hrlr{nfianbHylo 3neKTpl4r{ecxylo cxeMy YPY c uenrMll
fivTaH]/rfl, C yKa3aHHeM HOMITHaJTOB SJTeMeHTOB I. nI{TaIOUII4X ttartpxNeHt',tfi.

PexotreuAa\hhl
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1" flpz urupoKprx rroJrocax pa6ouux qacror Hau6o:rr,uuii KII/{ o6ecnequeaer

cxeMa yPy c xonr6usuponanuofi esrxo4nofi rvtuueit, Iro3Tollv ee npuMeHeHne

npeAIIorITI,ITeJIbHO.
2. lUupoxouoJrocHbre rpaucSoprraaropbl cneAyer rpHMeHr{rL B AB}xraKTHbIx

cxeMax yPy, a raKxe v B oAHoraKTHbIx cxeMax, ecJrtr He yAaercq o6ecueqltrr

seO6xoAurr,tyro rpaHcQ opMaUulo C onpoTllBneuufi rolsKo 3 a c'I er,'I u Hu !i.

Ta6:ruqa 2 - l4cxolttble AaHHbIe x :aAa'Ie Il!2

IIpuuevaHue.
B apuaursl cxeMbl YPY : I -oAuorarr uat; 2 - gslxraKrHar.

3.4 Tunonsre .na6oparopuue 3aAaHHq v KoIITpoJILIIbIe BorIpocbl rIo

BLrrIoJIHeHurc [r 3arrrlrre,'Ia6oparopul,tx pa6or

.IIa6oparopHaq pa6ora i\bl <<tr{cc.neAoBallrre rellcparopa c BHeITTHITM

nos6yxgenueM>

JIa6oparopHoe 3aAaIIue:

l) Currt 3aBgcrrMocrlr rrocrorHHbrx cocraBJrrloull4x KonJIeKTopIIolo u 6a:osoro

ToKoB TpaH3trcropa or BeJrrrrrr4Hbr HarlpflxeHl4.f, ilepHoAuqecKolo no:6yN4euu.u

nplr AB)x 3HaqeHlIflx CMeUIeHL{fl;

2) Cg;1tt, 3aBr4cr.rMocrr.r rrocrorHHr,rx cocraBlrflIoI(ufi xolleKTopHoro t't 6a:osoro

TOKOB TpaH3HCTOpa OT BeJII4r{r,rHbI HarrprxeHl'I.rl cMeueHfifl trpL4 AB}?( 3HarIeHI{flX

H anpqxeHlar n os6yN p;Hnfl;

flo-
cneA-

Hfl'

ur{0pa
uraSpa

Mour-
HOCTb B

Ha-

fpy3Ke
Ps, Br

BapnaHr
cxeMbt
vPv

Conporne-
JICHhC HA-

rpy3KH

Ru, Ona

llpe4noc-
JICAH',I

uHopa
urndlpa

.{utrna:oH
pa6ounx
qACTOT.

r-- t
r' H'J B

Mfu

BxoAHoe
corrporHB-
JreHne. Rex.
Ou

0 1 800 1 150 0 I ..20 300

I I 600 2 140 I I ,5.. .30 2s0

2 I 500 I 130 2 4...26 200

J I 200 2 120
a
J 3...28 180

4 I 000 1 100 4 1,6...21 150

5 800 2 80 5 2...23 120

6 600 I 75 6 1,5 ...28 100

7 400 2 70 7 I ..25 80

8 200 1 60 8 3.. .30 75

9 100 2 50 9 1..29 50
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3) Currr 3aBr.rcr4Mocrr{ qacrorHbrx cocraBJlf,Ioull4x KoJIJreKTopHoto u 6a:oeoro
TOKOB TpaH3r.rcTopa oT BeII4quHbI HaflpqxeHu, KoJIJIeKTOpHOIO IIUTaIIUS IIpU ABy(
3HaqeHusx H arlptrx eHlt r eos6yN xeHnfl. I,I JII4 cM erueHlIr.

KonrpornHble Borlpocbl :

1) I,I:o6pa:ure rparluqecKr4 c noMoulbro AHHaMIlT{ecxofi xapaKTepl4cruKu A3 Qopry
r.rMnynbcoB KonneKTopHofo ToKa npu rr3MeHer{r4r.I aMrlnL{TyIbI HatlpqxeHI'L

rapMoHr.rqecKoro eos6yNnenuq Anfl cnyqaeB HeAoIrarlpfl)KeI{IIoro (HP),

rpaHuqHoto(fP) r4 rrepeHalpqxeHHoro pexl{MoB pa6orsr A3 arq cryqaq, KorAa

E6:0
2) flocrpofire xaqecrBeHHo rpaQuxu 3aBr.rcr4Mocrll fiocroquuoil cocraBnfl]oIrlux u I -

fi raplrouuKr{ KoJrJreKTopHoro roxa A3, a raKxe SHepterHLIecKL{x uoxasarerefr

(Po,P,Ppk,rt ) or aMIInIrryAbI HanpflxeHlla no:6yN4eHIIfl.
3) Kaxurtlu Ao,TXHbr 6urs uauprxeHr4fl cMeuIeHI4r I,I yron orcstlKtr KonneKTopHolo

ToKa v pexlrM pa6orrr A3 Anq uau6o;ree ruHepiuoro * ant[rl4TyAHo-

MOAynUp o B aHHF,Ix I4 OAH On OJIOCHbIX p aAI,IOCI4 f HaJrOB.

4) Irl:o6pa:ure rparluqecKlr c noMorrlbro AuHaMrr{ecxofi xapaxrepl4crLIKIl A3 Qop*y
r4MrrynbcoB KonneKTopHoro ToKa npr4 H3MeHeHHI{ HalprIXeIIu[ cMeuJeHI4' Anfl

cnfraeB HP, fP u IIP pa6oru A3.
5) llocrpofire raqecrBeHHbre rparluxu 3aBlrcLIMocrI{ Ilocrolnuoia cocraerqlouefi pI

1-fi rapuoHr,rKrr KoJrJreKTopHoro rora A3, a raKxe 3llepterllrrecrux uaupxNeutlil
OT BEII4IIUHbI HAIIPq)I(EHUq CMEIIEHHq.

6) flailre peKoMeHAarlrrr4 rro nu6opy pexrrMa pa6orrr A3. yrna orcer{Kl{,

HaqaJrbHoto cMerr1eHlrfl.) Ha,tarnuofi altn:ruTy.qbl MoAynupyoulefo HanprxeHl4.[

rpu ocyqecrBJleHlru 6asoeofi AM.
7) Kaxonsl AocrouHcrBa v HeAocrarKLI 6asosofi AM? B KaKI4x * PlIy ee

qerecoo6pa3Ho I{cnoJrtgosarE,?

8) tr4:lo6pasure rpa$ravecru c noMorrlbro Ausanuqecxoii xapaKrepLICrI4KI4 A3

$opusI IIMnyJIbcOB KonneKTOpHOtO ToKa npH H3N'lerleHL{H HafiprxeHu.s

KonneKTopHoro nI4TaHIrfl An, HP, fP u fIP pexr'ruon pa6orr,r A3'
9) llocrpofire KaqecrBeHHo 3aBr4cr.rMocru nocroquHoli coclaertrcrqefi u l-fr,

rapMoHrrKn KonneKTopHoto roKa A3 , a raKxe 3Hepreruqecxufr IloKa3arenefi or
B eruquHt l H ailpqxeHl4 q KO,treKTOpHO f O [I4TaHI4q.

10)flaftre peKoMeHAaIII4I4 IIo eu6opy pexl{Ma pa6orbl A3, yron orcer{Kl'I,

HaqajrbHoto HalpqxeHuq KorreKTopHofo frvTaHl'1ltr. NIaKCUMaJILUOi.{ aUnluTy.[bl

M0Aynr{pyrculeto HarrpflxeH]'1^s trpr4 ocyuIecTBneHVI{ KoJrIler<roprroil AM.
1l)Kaxonu locroi{HcrBa r4 HeAocrarKLI KoJlneKTopuoii AM? B KaKI4x xacraAax PIIY

eE qe:recoo6pa:uo Hcuolts:osarr?

Jla6oparopHafl pa6ora J1t2 <<LIcc;reAoBaIIue mupoKoroJlocHoro
TpaH3r{cropHof o yclrJllrre,rq MoulHocru>

JIa6oparopHoe 3aAauue:
1) Culrr aM[nr{TyAHo-r{acrorH}.}o xapaKTeplrcrlIKy yct4Jllr'renfl B 3anaHHoM

Arrarra3oHe qacTor npH pa3Hblx Harpy3Kax.

2) Currs aMnnr,rryAHyro xapaKrepr4crr4Ky ycvnvrens Ha AByx 3aIaHHbIx pa6ovux
TIACTOTAX.

KourponsHble Borlpocr,I :

1) Kaxlle flptrrrr.rHbr otpaHr.rq].rBaior rxr4poKononocHocrb rpalI3tlcropHblx yculurelefr
MourHocrlr (IXTYMX
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2) IIpuneAHTe nprrMepbr cnoco6os. Koropble o6ecne'Insator tulIpoKolloJlocHocrb

IIITYM.
3) KaxOno Ha3HarIeHHe ConpoTklBrrelkrfl, IxyHTlIpyrculero 6a:onyro qenb

TpaH3r{cropa B 1-M KacKa.{e, a raKxe Rl-uensx e 6a3os},tx uettflx rpalr3l{cropoB

2-ro racxagaycuteuux?
4) Kaxne Qynrquu Br,rrorHqror B cxeMe IIITyM rpaH3l{cropHoro utna 4:ruuHofi

luuuu?
5) B xaxux pexrlMax r4 c KaKrrMr4 ytnaMr,I orcer{Kl{ pa6oraror rpaH3lrcroprr n 1-u u

2-u xacxarax IIITYM?
6) Kaxoeu Aocror4HcrBa ABlxraxrsofi cxeMbl, IIo Koropofi locrpoes Z-it KacKa.l

IIITYM?
7) geryr o6yclon.neHbr HerrrzHeftsue r{cKaxeHl{fl s UITYM? Kaxue cyulecrBylor

cnoco6rt Hx oueHKI4 tl yueurrueuua?

Jla6oparopHaf pa6ora J\}3 <[Icc.rleAoBaHue LC- anrorellcpaTopoB))

Jla6oparopHoe 3aAaHIre :

1) 3xcneprrMeHTaJrbHo cHflTE, Ar{arpaMMbl cpblBa ro:re6auuii B 3a.qaHHoli cxeure LC-

aBTOreHep arop a nplr yMeHbIrIeHI'IU CMeUIeHI4.fl ;

2) Cwnt 3aBHcI4MocTb nora:are:refi LC-asrorel{epaTopa o't y[paBnrloqero

HaflpflxeH14q;

3) tr4ccne4oBarb 3aBr4cr4Mocrb noxasarerefi LC-asroreHeparopa or HanpqxeHl4q

KOnneKTopHoro IIIlTaHl{.fl TpaH3I4CTOpa;

4) Oqenurb BlqtflHrte Ha floxa3areJrrzlC-asroreHeparopa H3NIelreHHrI BpeMeHH

3aAepxKr{ 3JteMeHTa 3alepxKr,r, BBOAr'rMOto B rlenb o6parHoir cBfl3LL

KourpolrHBIe Borrpocbl :

1) Karuu rpe6oeaHurtr AonxHbr y.{oBneTBopqTb peaKTIIBHbIC conporlrBneHlrt

3JreMeHToB xo:re6are.nr,sofr clrcreMbl LC-anroreHeparopa L\nfl o6ecueqeuus

reHepauI4I,I Ha 3aAaHHofi qacrore?

2) 3atulture ypaBHeHrre crpyKrypHoro pexl4ua LC-anrorellcparopa Ir ycnoBl4q

6aranca aM[nI,ITyA u $ar.
3) B qen 3aKJrroqalorc.f, ycnoBuq ycroftuueocru xole6are:rbllolo LC-

aBroreHeparopa ilo aMUII{TYLe u r[a:e?
4) Ilorcurzre rlu:uuecxufi cMEIcI II{arpaMMbI cpL,IBa r<o:re6asrlfi LC-

aBTOreHepaTopa.

5) floxaNrare reoperuuecxufi xapaKTep 3aBI4cL{MocrI{ uora:arelefi LC-

aBTOreHepaTop a or yrlpaBnfl IoIIIef o H arlpfl xeHl4fl .

6) B uerra 3aKJrroqarcTcq flpnquHbr HeJrllHei,moit 3aBI{cLIMocrIr qacrorbl leHepaUI4I'I or

yilpaBnqroruero uanpx>reunx? Kaxue cnoco6r,t IIo3BoJrrIIor o6ecnequrr ee

:runefiuocrs?
7) 06ocuyfire reoperilqecKI,r 3aBprcrrMocrb ucxa>xesuir LC-anrorerleparopa or

r.r3MeHeHI4' HanpqxeHl'Iq KOTTeKTOpH Of O rrvr aHwfl'.

8) Kar r43MeH.flercq napaMerpbr LC-asroreHeparopa ilpu yBcnnqelu{I4 BpeMeHI4

3aAepxKI4 B uenu o6paruofi csssu?

9) qeu o6ycloueHo npepblBllcra.r reHepaUl'Ifl s LC-asroreueparopa? Kar

peKoMeHAyercq nu6uparn 3Har{eHuq DJIeMeI{Tax Uenu aBToMarl4rIecKoro

cMeuleHuq, uto6tt npepblBucrarl reHepaul{fl He so:uuxara?
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JIa6oparopHaq pa6ora J\!4 <<I{cc,'reAoBaHrre cuIITe3ar'opoB tIAcrortI Ha

ocHoBe I{OAfIII>
JIa6oparopHoe 3aAaHIre:

1) Cuarr 3aBIIcI4MoCTb cuure:lupyeuofr qaCTOTbI Ha Bllxo,fax BCex rpex
cr{HTe3aropoB qacrorr,r Cr{ or rr3MeHenur xo:S$uqlreHTa AeJIeHutI qacrorbl c

nepeM eHHLIT'I xoo r[ r[uUlreHroM AeneH uq (AIIKA).
2) Onpeaenl{Tb cpeAHee 3HaqeHI4e tuara cerKu qacror ecex rpex CLI.

3) llpou:necru sKclleprrMeHTa,'rbHylo oueHKy secra6u,rsHocru tlacrorbt scex rpex
Cr{ upu 3aAaHHoM 3Har{eHIrI4 xosQrfuqueHra AeJleHIal [IIK,II'.

Kourpo.nsHbIe Borlpocbl :

1) florcHnre rrpuHrlrrrrbr rrocrpoeHufl LI pa6orst CrI na ocHoBe cHCTeMEI llMnynbcHo-

Qa:oeofr aBTonoAcrpofr xu qacrorr,I.

2) 3atulture ypaBHeHHe cr.rHTe3a rracror B TaKoM Cr{. I{eu onpcilenrercrt mar cerKLI

q acror I,I rpaHz r{HE Ie 3H ar{eH vg. cvHT e3Lrpyenroil'Iacrorll ?

3) Onpeaent{re napaMerpbr 3JreMeHroB C{ na ocHoBe tr'I@Allq, qro6st nonyr{I4rb

,quana3oH cl4Hre3l{pyeMblx r{acror 100...150 Mfu c rlaroM 25xfq.
4) Kaxurra o6pa:orra s Ct{ Ha ocHoBe I4OAIITI MoxHo nonyqt'ITb tuat cerKlrlacror l0

ulu 100 fq npu qacrore cpaBHeHI4q 6olee 1 xfu?
5) Kaxue Qaxropu oKa3brBaror Brrr.rflHue Ha KparKoBpeMeHl{ylo H AonloBpeMeHHyro

secra6ursuocrs?
6) Kax KoruqecrBeHHo oueHuBaerc{ a6co:riourafl. u orHocurerlHaq

KparKoBpeMeHHafl 14 AonroBpeMeHHarl Hecra6nasHocrb qacrorlt?

JlafioparopHafl pa6ora J\b 5 dlccJreAoBaHlre {roplrupoBaIIIrfl paAuocIIrHaJIoB

c oAH orl oJI oc s o fi aMrJ'I rrryAH oft ru ogyl quueii (OAM) >

JIa6oparopHoe 3aAaIIue:

1) I4zyuurt rpI{HUI4rbI ilocrpoeHfiq V pa6orrr 1'nurf r.lqupoBaHHoro

eos6y4ureu <HOP[) cyAoBbrx PIIY <Bpur-2>, <Kopser-2) npu r]opuupoBaHl'{l{

KJraccoB I43nfIeHI4, J3E, R3E, u H3E,.

2) tr4cc:re4onars $opvry tr cleKTp HarpqxeHuir. na Bxo.Ie L{ BbIxoAe 6loxa
oAH ononocnoil ltogyl flrJupt.

3) Ilpousnecru r43MepeHlre sua.reHzfi iroAHecyrlrlx qacror u pa6oueit
qacrorbr paAr,rocr4rHala c OAM npr{ 3aAaHHofi ycrauosre pa6oucii qacrorsr PIIy.

Kourpo,r r,H[,Ie Borlpocbl :
1) Onuttrure csoftcrsa pa.qr4ocr.{rHaJroB c OAM AJIfl KJraccoB lr3nyqeHllfl J3E.

R3E, Lt H3E. Kax oflpeAerqercfl Anfl Hr,rx ueo6xoAuvas ul4pt{Ha rloJlocbl

n3nyr{eHuq (HIIIIII4) ?

2) Kaxue cyUIecTByIoT MeToItI Sopntupoearran paAL{oCl,lrIIaJIoB c OAM?
floqcuare ux cytrlHocrb.
3) Ilpnne4rzre crpyxrypH),ro cxeMy r[opuuponarens paALIoct{rHaJIoB c OAM,
peanu3yroulyrc Qu,'rsrponofi MeroA, u IIoflcHIzTe c IloMoulblo cleKTorpaMM

npuHr1lrn ee pa6orsr
4) IrI: xarux coo6paNeurafi nsr6upalorcfl qacrorll neproil uoguecyulefi z
ocraJrbHbrx qacror n no:6yAure:re I4HTepnonrql{oI{Horo rmta? Ilpnne4ure
npr4 Mepr,r q acrorHblx rI JIaH oB TaKIrx e o: 6yAnreleil.
5) Z:o6pasure cxeMy 6alaHcsoro MoAynsropa It rorIcHHTe IrpI4HUIrn ero

pa6orsr.
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1)

2)

6) Kaxue rpe6onauuq flpelr,qBrqrorcfl K 3neKTpoMexal{Iiqecxuu QultrpaM.
r4c[onb3yeMbrM B Sopuuponarere Qunrrpoeoro rHIIa. B cJr)'LIAe repeAarlu pequ H

coo6uesuff Ul{B lrlu YEIII{?

JlaboparopHaq pa6ora J\b 6 <<tr{ccreAoBalllle t[ropnttlponareJrq

Qa:onrOAyJIlIpOBaHHbIx paAIIOcurHaJIoB B rtepeAaTrIUKe paAIIOCTaHUIIU

<<Pefil-1>>

JIa6oparopHoe 3aAaHIre:

l) Ha:aAaunofi pa6ouefi qacrore cHflTb ArrHaMLIqecKyIo xapaKlepucrtrKy (ta:onoro
MoAynrropa Anfl AB)D( 3aAaHHbIx 3HaqeHlrflx rracTorbl MoAyJIrulrH;

2) Cuarr qacToTHlTo MoAynsquoHHyo xapaKTepI4cTI{Ky rfa:onoro MoAynrTopa Anfl,

ABlx 3 aAaHHbIx 3H atleu nfi uogy:rlrpyrcilIero H atrpfl r( elluq ;

3) IIpu 3aAaHHbrx 3HaqeHr4qx qacrorbr rr HarrprxeHl4a MoAyrlipylourero xo.te6anl'ts

H3Mepr.rrb AeBr4aurrc tracrorbr ra xoo$QuulreHTbl napa3urHoti AM B pa3Hblx

KoHTponbHbIx rorlKax 6roxa $asoeoil MoAynqul4u.

Kourpo;lr,HLIe BorlpocbI :

YxaNure Ha3HarleHI,Ie I4 ocHoBHbIe rexHurrecKl4e AaHHLIe paAllocraHquu <Pefil-l>
Kaxofi MeroA $opuuponauua paAI'IocI'IrHana c (la:onoil n'logylnquefr

rz cn Onb3yeTcfl B II epeIaTqLIKe pa.III4oCTaHUrau ? fIolcHI4Te elo Cyu1H o cTb.

Kaxofi BuA 3neKTpprqecKoil Uerrr4 HcIIoJIb3yercrI B KaLIocrBe yilpaBnqeMoro

Sa:onpaqarer,s.? C noMoulr,rc aMnnuTy.qHo-qacrorsoli u Qa:o-uacroruoft
xapaKTepHcTIrKlI oroil Uenu no.scHuTe npI{HUIrn pa6orsr $a:oeoro MoAynsTopa.

B .reN.{ 3aKrroqaerc.fi nocrorrHcTBa rr HeAocrarKLI Taxoto (ta:onoro uo4y,rrropa?
r{ett orp an :aq:aBaeT cg. MaKcII MaJIbH o e 3HarIeHI4e leBlraqu V q ac.ro.rlt ?

HafiAure aHaJII4TLIqeCKoe BblpaxeHIIe !,nfl. 4uuauuuecxoil nrOgy:r.aquOuuoil

xapaKreprrcrktKkr (AMX) uAeanbHoro rfa:onoro NloAynrropa. uocrpofire ee

3aBrrcr4Mocrb Anq AByx 3Haqeuufi '{acrorbl MoAynfluI'IU.

Cpaeuure 3KClepI4MeHTaJIbHEIe V I,IAeaJIbHbIe AMX Lt )'Kall(HTe, [Or{eMy

rrposBnsercq Herl4Hefiuocrt B peaJlbHblx [MX.
HafrAure aHaJIuTI4qeCKOe BEIpaxeHI4r. p.nfl qacrornOfr MO.qynqIIHOuHOfr

xapaKrepHcrr.rKlr (r{MX) }rAeaJrbHoro Qa:ouoro MoAynrropa. nocrpofire ee

3aBr4crrMo crb Anq AB)x 3H ar{euuft u ogylupylo ulero I{ aflpll)Ke LI HrI.

Iloveruy 3KcnepIIMeHTaJIF,HsIe r{MX oTJII4qaIoTcrI oT LIIeanbHbIx? Kaxue

3JreMeHTbr cxeMbr Qa:onoro MoAyn.sropa otpaHl,IlluBator r{MX e o6:racrtl HI43KI4x

BbrcoKrrx MoAynI4plToIIIHX r{acToT?

KaKoutl trpHHutrrrbr flo.f,BireHrzl napa3I{THofr aMnnfiTyAHon MoAynflIII4I{ tIpH

$opurzpon aHAv papiltocllrHaJla c $a:onofi MoAynflIlueii? Kaxuu cuoco6ou ee

ycrpaHqlor utu ocr,a1rqlor?
10) Kax r43MeHflerc.s HHAeKc MoAyn.f,rlrrlz v [eBfiar\Lrfl tl€lcro'I'bl pa,quocurHa]Ia c

Sa:onofr uo4yllquefr npr4 ero npoxoxAeHl{u qcpe3 l(acKaIbI yMHoxeHI4q
qacrorsl?

Jla6oparopHaq pa6ora N! 7 <tr{ccJ,reAoBaHlre QopnrupoBaIIufl paAlroclrrHadrloB

c rracrorHofr noqyrrquefr (tIM))

JIa6oparopHoe 3aAaIIue:
Irl:yuurs nprrMbre r.r KocBeHHbre MeroAbr SopuupoBaHHfl. parl{oclirHa:ros c r{M.

I4ccreAoearb 3aBr.rcr,rMocrb rracrorbr qacrorHo-Mo.IynHpoBauttoto reHeparopa

GIvIf) or yrpaBnflrculero HanpqxeHl{fl Ha Bapl4Kane.

3)

4)

s)

6)

t)

8)

e)

1)

2)



3) I4ccne4oBarb cnoco6u cra6u:rlrsaqulr cpeAHefi .racrorrt xo;re5arivfl, Ha BbIxoAe
I{Mf 

.

KoHrporrHbIe Borlpocbl :

1) Iloxcuure cyurHocrb flpflMoro kr KocBeHHoro Mero.ra QoplrupoBaH[q
paAr{ocr4tHaJroB c rIM. B qeu :axmoqalorc, IocrouHcrBa L{ HenocrarKlr grldx

MeroAoe?
2) Karuura cnoco6auu Moxer ocyuecrBn flTbcfl, I{3MeHett[e Llacrorbl tIMf ?

3) llorcnure lrx cyulHocrb
4) Zso6pa-lrrre Kar{ecrBeHHyro 3aBucrrMocrb AeBnaIIuII eocrorl:I palluocurHa,ra c r{M

or aMrrJrr.rryAbr r{ qacrorbr Monynupyrcu{ero xore6auuq ,qn, cnyqas roHa,'ItHofr
IIM.

5) Kaxue cyqecrByror cnoco6u cra6uru:aquu cpeAueii qacrorst ro:re6airuq rIMf?
Kaxosa ux cyruuoct?

6) tr{:o6pasuTe crpyKTypHyro cxeMy cra6uru:allrrl cpeAHei.t .tacrorrt role6aur'Is
r{Mf, ucnonb3},Iouyro cllcreuy @AIIH uttu I4@AIlt{. Ilpure4ure npIIMepbI

rrocrpoeHrlr eo:6yAlltereff , B Koropblx peanl,I3yerc.s raxofi cnoco6.

7) flo.rervry s YKB paAr4ocraHur,rflx MopcKofi noAsz>xtloil c:ry>x6sr Hcronb3yercq rIM

c npeAl4cKaxeHlleM +6 a6loxr?

Jla6oparopHafl pa6ora J\b 8 <<tr{sy.reuue paArrolrcpeAalouero ycrpoiicrna
paArrocraHunu IIB/KB 4uana:olta>>

JIa6oparopHoe 3aAaIIIre:
1) Irl:yurarb Ha3Har{eHr4e, cocraB, ocHoBHbIe rexHl4qecKl4e xapaloepucrl{Kll cyAonoft

paAr,rocraHqlau <Aurapa-PE>.
2) klzyuurt cuoco6r,r QopuupoeaHzx paAlrocurHanoB c KnaccaMu v3ny.+errfl.

J3E.H3E n AlA.
3) Wzyuurr, r{acrorHr,rfi nlau nos6ylurens I,IHTep[oJlluuoHHoro rI4IIa I4 npI4HUpIrIbI

nocrpoeHlra u pa6oru cuHTe3aropoB qacrorbl.

4) Llzyuurr, oco6eHsocrlr cxeMorexHr.rKr.r rpaKTa ycl4neHl4fl N{oIIIHocrI'I nepeAarquKa

paArrocraHuulr <Aurapa-PE>.
5) I,I:yuurr, oco6eHHocrrr cxeMorexHr4Kr,r 6roxa (runrrpon rapMoHI{K II aHTeHHoro

cornaclrolrlero ycrpoft crna.

Kourporr,HbIe Bo[pocbl :

1) IlorcHrare cuoco6sl Qoprtruponaurar paAHou,rrIIaJIoB B nepeAarql4Ke

paAr4ocraHqlau <Aurapa-PE>.
2) B veu 3aKJrroqaercfl orJrr4r{r{e n $opurIpoBaHI4I4 paALIocHrHaJIoB c KrIaccaMI,I

I43nyrIeHI4, J3E u H3E?
3) 3anuurure rracrorusrfr uas no:6yAurerq LI yKar(HTe IIa eto .qocrol4HcrBa Ir

HCAOCTATKII.

4) IloxcHure oco6euHocrr4 TpaKTa ycuneHlrfl MouIHocrI{, a raKil(e cxeMorexHl{Kll

6noxa ycuneHlu sr,lcoxofr qacrorbl (yBtI).
5) Kaxue MeroAbr o6ecueqeHuq rxupoKoloJlocHocru ucnonr,3ylorcfl B KacKaAax

yctrnonufl. MourHocrl{ 6loxa yBtI.
6) Karconu Ha3Har{eHI4e Ir cxeMoTexHLIKa Qulrrpon tapMoHuK, Bxo,Iquux e 6IoK

aBToMarr4rr ec Koto c o rnacyrorqero ycrpofi crn a (ACY) ?

7) Kaxonsr Ha3Har{eHHe v oco6euuocru nocrpoeH}rrl aHTeHHoto cornac}Tolrlero
ycrpoiicrna, BxoArlrrero s 6rox ACy?
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8) Kaxoebl Ha3HaqeHuq AarquKoB MoAyn.f, conporlrBnetufl. Lr (ta:st, rpaucdroptraropa

CBq3u rr aHTeHHoro KoHTypa B CxeMe aHTeHHOTO cornaclTolllero ycrpoficrea?

Jla6oparopHafl pa6ora J\} 9 <<Ll:lyveuue paAlroucpeAalolqero ycrpoficrna
paAuocraHuuu YKB AHarla3oHa))

Jla6oparopHoe 3aAaIIue:
Irlayuurr Ha3HaqeHr.{e, cocraB, ocHoBHbIe rexHlzr{ecKIIe xapaKTepucrllKll cy.Uonofr

YKB pashocraHul{I4 RT-2048 rfupuu S.P.Radio ([auur).
Vlzyuuta cyulHocrb MeroAa (ropuuponaHvs. paI,uocl4tHai'Ia c KJraccaNIrl G3E u
G2B.
?I:yuurt IpI,IHIIIIIrI nocTpoeHl4fl rI pa6omr CI4rITe3aTopa qacToTbl,

onpeAertxloulero pa6ouyro qacrory rt ep eAarqI'IKa.

Irl:yullrr oco6euuocru nocrpoeHl4 fl. pr pa6orr,l rpal(ra pa.quoqacrorbl

nepeAarr{uKa.

KourpolsHr,Ie Borlpoct I :

1) Ilorcuure cyuHocrr, KocBeHHbrx MeroAoB Soprrlr.lponantu paAllocl4rHanoB c

(la:oeofi MaHl{nynnlleleil ((DM).

2) Kaxono Ha3HarreHr4e 3JreMeHToB B TpaKTe 3ByKoBoii qacrortr soe6ylurerq? Karc

nu6uparor cr. krx napalt erPu ?

3) Kaxralr o6pa:orra ocyqecrBnqercq cI4HTe3 pa6oueil qacrolbl nepe4aruuxa?

3anurunre coorBercrBylouee ypaBHeHlle cuHTe3a Llacror.

4) Ha rpr.rMepe cr.rHre3a pa6ovux qacror fl:156,515 Mftl u f2:157,250 MfU
floKax(rrre, xar 6ya1n ycraHaBnuBarbcq xoa$rprzqueHTll re,teHurl qacrorbl B

AIIKA u [[IIK[.
5) Kaxonsl oco6eHHocrr{ cxeMorexHr4Ku TpaKTa paA[IoLIacrorbl nepeAat'luKa?

6) Karono Ha3HaqeHr{e HanpaBneHHoro orBerB}ITeJrrI }Ia JIHHI{IX ilepe.qaql4 u OHr{ Ha

BrIXOAe nepegaruuxa?
7) IlorcHure rrprrHUr.{rrbr rrocrpoeHlafl, v pa6oru ycrpoilcrna 3aulurbl TpaH3l4cropa

BbrxoAHoto ycvnvrenfl MorqHocTI4 oT Ileperpy3Kl{, cra6u,lusaqHl'r nrxo4uoil
MorrlHocrrr v o6ecne.{eHlrq pexr4Ma noHu>xeltuoir MouHocrI'I Ha BbIxoAe

IIepeAaTqI{Ka.

3.5 Tunosble 3anaHrrq rIo KypcoBoN{y [poeKTlrpoBaIIulo

1) Bu4enurb aHarrorr.{ ilpoeKrr4pyeMoMy paAl4onepeAatollleN{y ycrpoiicrny (PfIV) ta

nu6parr Iz3 HIrx PIIY - npororl'Ir.
2) Paccuorperb Ha3Har{eHlre I4 ocHoBH[,Ie

rrpoToTI4na.

TexHlrqecKue xaparTepL{crt4KI{ PIIy-

Onucars oco6euuocrlr crpyKTypuofi cxeMbl PlIy- npororuna u oco6enuocru

cxeMoTexHL{KI4 ero ocHoBHbIx 3JIeMeHToB (no:6ylurelt,, TpaKT yctrneHus'

MoIrIHocrLI, (tultrpst rapMoHt'{K n r.,r').
Yra:arr Ha Aocror4HcrBa rr HeAocrarru PIIY- npororlrlra u Ha cxeMorexHl4rrecKl'{e

perrreHr4s, KoTopble Ilenecoo6pa3Ho HcnOJIb3OBaTF, B npoeKTl'lpyeMoN{ PtIy.
tr4:yuurr MexAyHapoAHble V HaIII4oHanEHble HopMaTHIlHbIe AoKyMeHTbI,

orHocquluecq K npoeKTlzpyeMoMy PfIy, u yToqHI4TL Tpe6oBaHl4fl K

rpoeKrLIpyeMoMy PIIY.
Pa:pa6orart o6o6uteHHylo crpyKrypHlrlo cxeMy rpoeKrl{pycMoro PlIy, yKa3arE,

Ha3Har{eHI4e u Syurquu ee 3JIeMeHToB, Ha Hx e:}azl{o,qefrcrBue.

1)

2)

3)

4)

3)

4)

s)

6)
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7) BunonHtrrb rpeABapr,rrenbHtrfi auepreruqecruil pacu€r rpaKra paAl4oqacrorbl

(TPr{) npoeKTr,rpyeMoto PIIy, ssr6pars rIarIbI KacKaAoB yclI.reHufl MolIIHocrH H

TIITIbI AKTIIBHI,IX 3IICMEHTOB.

8) PacnpeAeJrr.rrb HepaBHoMepHocrb aMrnuTyAHo-qacrorHofr xapaxreprlcruru TPII

rlo KacKaAaM rlpu o6rqefi HepaBHoMepHocrl4 e 3aB.

9) IIpu seo6xoAuuocrn etl6parb rnfl aHTeHHoro cornacyrculero ]'crpoiicrea I4

onpeAenlrrr, rpe6onaHl,Iq K HeMY.

10)Cocran;21rb kr onlrcarr, ronHyro SyHrquonan[,Hyo cxeMy TPt{ npoeKr}IpyeMoro

PIIY u oueHI'ITb rpe6onauuq K ee srIeMeHTaM.

11)Pa:pa6orarr v orrr4carr, crpyKrypHyro cxeMy no:6yAureLu npoeKrl4pyeMoro

PIy. O6ocuosars eu6op qacrorHoro rIJIaHa no:6ygure:rx'

12)CnpoexTI4pOBaTr, $yuxUuOuanbHylo CxeMy CI{HTe3aropa LIacToTbI, 3allucaTb ero

ypaBHeHI4q ClIHTe3a r{acToT II OnpeAenI4Tb napaMeTpbl 3neN{elITOB'

13)[:rr eo:6yAurenq r.rHrepilorquuoHHoro rHna IIpHBecrll (lyuxuuouaJrbHy]o cxeMy

:ruuefisoro TpaKTa, coOTBeTcTByIoUyto esr6pauttouy LIacTOTHOMy nnaHy

Bo36yAHTenfl.

14)Paapa6orars QynxUtroHanbHyro cxeMy 6lora $opuuponareu paII4ocI'IrHaJIoB I4

onpeAenl4Tr rpe6oeauuq r ee 3JreMeHTaM'

15)Cocrau4rb rronHyro rlyureuuouanbHyto cxeMy ilpoeKrllpyeMoro PIIY n euae

qepTexa.

l6)Cnpoexrr{poBarb nprrHrlr{iltraJrbHble 3reKTput{ecKHe cxeMbI KacKaAoB TPr{

(aureuuoro cornacyloUlero ycrpoficrna, t|lulr,rp lapN{oHI{K, ycultuTenfl

MOIIIHOCTT{, ilpeAOKOHeTIHOfO npeABapI4TeJIbHOrO yCI4IHTeJ'Is l'rOulUOCrU).

17)O6ocnoearr nsr6op cxeMbr reHeparopa ynpaBn.fleMoro Irarp.q)KeHI'Ls (fyH)
cI4HTe3aTOpa qacTorL,I u [poIr3BeCrtl ee pacuer.

l8)Cocraer.rrr o6ulyro [pr4Hur4ilr4anbH]To 3reKTpuqecKylo cxeMy cllpoeKTIrpoBaHHbIx

KacKaAoB TPq u fYH cuure3aTopa qacToTr,r B BI{iIe LleprelKa.

19)Pa:pa6orars cneqn(traxaqr4ro K qeprexy c llp14rlqilnua,rruoli :lerrpt'ruecrofi

cxeuoil PIIY.
20)Onucarb IIpeAIIonaraeMyIo KoHcrpyKqulo cilpoeKrl{poBaHHoro PIIY'
2l)Pazpa1oTaTb L\ Onprcarb KoHcTpyKuI{rc 3aAaHHOfO HeCTaIIAapTHOfo y3na r43

crrpoeKTHpoBaHHbrx Ha ypoBHe fipr4Hql{nua-rlrsoli 3JIeKTpilqecxoii cxeltlt'
22)Br,tnotHl4Tb qepTex pa:lpa6oTaHHoro HecTaHAapTHolo y3na B IBID( npoeKullflx'

3.6 MeroauqecKrre MaTepua,'rbr, oIIpeAeIqIouIuc IIpoUeAypLI ucIIo,'Ir,3oBaHIIq

oueHoqH[,Ix cpeAcTB

KpnreplM BbrcTaBJreH[q orleHom :a aa6opaTopHLIe pa6orst:
Oueuxa (orJrl4r{Ho)) BblcraBrlflerc.g. ecnlr Kypca}IT lroKa3al r',ry6orv7e 3HalHlflfl. Ll

rroHr4MaHI{e [porpaMMHoro MaTepl4ana rrO TeMe na6OparOpuoil pa6orsI, yMeno

yBs3EtBaer neKur4oHHbrfr uarepual c flpaxTlzKoit, rpauorHo ]'1 Jlolutl]io crpour orBer Ha

KOHTpOnbHbIe BOnpocbl.

ouesxa (xopotxo) BbrcTaBJrseTcq, ecrlla KypcaHT TtsepAo 3]IaeT nporpaltuuufi

MaTepr4an IIo TeMe na6opaTopHofi pa6OTbI, rpaMOTlIo ero II3JIaraeT, He AonycKaeT

cyulecrBeHHbrx neroquocreil B orBere Ha KoHTpoJIIHLIe Botrpocbl flpanulruo

[pr4MeHreT IIOnr{eHHbIe 3HaHI,Ifl IIpU peIXeHIIII npaKTI4LIeCKHX BOIIpOCOB.

ouesxa (yAoBneTBoplrTenbHo)) BbrcTaBJlqeTcrl, ecJIIa Kypcal{T 14MeeT 3HaHHfl

TOIbKO OCHOBHOTO MaTepllana IIO IOCTaBJIeHHF,IM KOIITpOJ]LHLIM BOIIpOCaM, HO He

yCBoIzn ero gera-refr. Anq ilpLtHflTLrfl npaBI'InbHOro peIUeHHfl lpe6yer HaBoAqlqux
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BOnpocoB, AoIIyCKaeT OTAeJIbHbIe HeTOr{HOCTI,I LI'ILL IleAocTaToLIlto LIeTKO I{3IalaeT

y.{e6Hbrfr Marep}ran IIo reMe na6oparopHofi pa6orbl.

OUeuxa (HeyAoBnerBopI,ITenbHo)) BbrcraBJItercrl. ec,'Iil K)'pcaHT AorlycKaer

rpy6rre ouru6xu B orBere Ha KoHTpoJILHbIe Boflpocbl, He Nloxer rpHNIeHrrL ttony^{eHHble

3HaHlu Ha npaKTIrKe.

Kpurepuu BbIcraB,'IeHuq oueHoK 3a caMocrolrcJlLIIyrg pa6ory
Oueuxa (orJrHr{Ho)) BbrcraBJrqercq, ecJIH KypcaHT (c,ry.lerrr) cBo6oAHo

oprreHTl4pyercq B TeMe caMocrotreJrbHofi pa6orsl, rpaN,tol-IIo oruellacr Ha BCe BolpocE'I

no rene CP.
Oueuxa ((xopouo)) BbrcraBJrflercr, ecJII4 KypcaHT (cry4eur) 3Haer Marepuan reMbl

CP, uo AorlycKaer HerorrHocrlz B orBerax Ha HeKoropble Bonpocbl.

Oueuxa (yAoBnerBopr{TenbHo)) BbrcraBJlflercfl, ecJrH KypcaHT (cryaeHr) He

IIoJrHocrF,Io 3Haer Marepl{an reMbl CP, 4onycKaer HerorrHocrI,I B orBerax }Ia Bonpocbl'

Oqeuxa (HeyAoBnerBopr{TeJr[,Ho) BbrcraBJlflercrl. ccJ]I{ KypcaHT (cryaeur) He

BnaAeer Marepr4anoM TeMEI CP u ue cuoco6eH orBeqarb IIa rtocraBJrIeHHr,Ie BoIIpocbI.

Kplrrepun BbIcraB!'IeHufl oIIeHoK 3a KoHTpo,'IbIIYIo pa6oly
OqeHxa "orrI4.IHo" BblcraBJrflerct cryAeHTy. ecJlu og 6e: outu6or perutl:r o6e

3aAaqr4 KoHTponbHofr pa6ortr, rpaMorHo orBerI,IJI Ha Botrpocbl L{3 rpyilrur A u rpynnr,l B,

oTBerr.rJr rpaMorHo Ha rrocTaBJreHHbIe Bo[pocbl npl{ 3auII4Te KoIITpoJILrroi't pa6oru.

OueHxa "xopouro" BbrcraBJrflerc, cryAeHTy, ecril otl 6e: ouu6ox peutul o6e

3ailallll KoHTponbHoft pa6orsr, rpaMorHo orBerI,IJI Ha Bonpocbl L{3 rpyllmt A u rpylurr E,

HO IIpI4 OTBeTe Ha IIOCTaBJIeHHble BOIpOCbI AOIIyCKan HeKOTOpbIe TIeTOTIHOCTH.

Oqeur<a "yAoBrerBoplrrenbHo" BbrcraBr.serc, clyx,eHTy, ecJrII{ ou peurlr:r o6e

3ail4q,v Ir orBerrrJr Ha Bonpocbr Lr3 rpyilnu A H rpyilrrbl E. gonycxaq HerorrHocrl4, [pI4

orBere Ha rIocraBJteHHble Borlpocbl AorlycKan oruu6xu'

Oqesra "ueyAonlerBopl4TenbHo" BblcraBJlqercrl cryAeHTy, ecJlu oH BbInonHI'IJr

KoHTponbHy.ro pa6ory no qyxoMy Bap[aHTy, r4Itlr He pemun oAI{y n3 3a.Iar{ I{ He orBerI,IJ]

Ha oAr{H r43 BonpocoB rpyrrnbt A utu B, lr.lttt He orBeruJl rlt{ Ha oAIrH H3 IIocraBJreHHbIx

BOIIpocoB.

Kpurepllu BblcraB,'IeHufl oIreHoK 3a Kypconoil upoercr:
Oueuxa (or,TlrrrHo)) BbrcraBrqercr, ecJII4 KypcaHT cno6o4Iro )/Btt3LIBaer npl{Hrrble

uu cnoco6bl pemeHru trocraBJreHHblx 3aAar{ c reoperl'tLIecKI{MII lo.rro)KeHnflMlr, JrerKo

opr{eHTrrpyerc, B HatrrrcaHHoM r4M TeKcre. pa6ora ocfoptrrreua rexlIuqecKH tpaMorHo.

Oueuxa (xopotxo)) BbrcraBJrflercfl, ecru KypcaFIT N,Io)t(er o6ocHosarE

upuueueuutte cnoco6rr peueHrrfl 3aAar{, Ho Moxer nonycKal'b I\{eJIKLIe omtl6Ku,

cso6oAHo rroHlrMaer, KaK rrx MoxHo I4cnpaBurb, pa6ora o$opltlerra n ocHoBHoM

TexHr,rqecKI4 fpaMoTHo.

OUeuxa (yAoBnerBopHTenbHo) BbrcraBJlf,ercr. ecJlu Kypcanr yBr3blBaer

npplHrrble HM cuoco6tr pelxeHlr, [ocraBJIeHI{LIx 3aAaq c reoperlrqecKlrMlr

rroJroxeHrrrMll nOCpeAcTBOM HaBOAflUII{X BOlpocoB, I{HolAa c 3aTpyAHeHurMII

loHI{Maer, KaK MoxHo HcnpaBHTb MenKI4e ouru6xu. 14NIeIorcrt nofpetuHocrlz B

oQopruneuuu pa6oru.
OUeuxa (HeyAoBnerBopr4TenbHo) BblcraBJrflercr, ecJII4 BblrlcHflercq. r{To KypcaHT

BbrrroJrHr4Jr xypconofi [poeKT $opua,'rsuo. 6es ToIIIiMaHLLtI nputluutroB pelxeHlr.f,

IIOCTaBJIeHHbIX 3aAarr" He opl4eHTl{pyeTcq B Ha[I4Ca]IIION{ LIM Tel(CTe, npH 3aIII[Te He

n oH rrM aer, KaK Ir cilpaB I'ITF, AonyuIeHHbIe orutl 6xu.

Kpurepun BLIcraBr'IeHIrfl oIreHoK 3a fK3aMeII:
Oueuxa (orJILrqHo)) BblcTaBJrflercfl, ecnn KypcaIIT IIoI(a3a,l r-rry6oxile 3HaHilfl. 14
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rroHr{MaHrre [porpaMMHolo MaTepI4aJIa IIo [OCTaBneHI{oMy Bollpoc}'. )"MenO yBr3EIBaeT

efo c npaKTuKofi, fpaMorHo H ornl,rr{Ho crpol4T orBer, 6srcrpo npullIr}laer oIITITMiL[bHbIe

peueHrrfl np}I pelxeHI{H IIpaKTI4qecKI'{X BOnpOCOB U 3aAatl.

OrIeHxa ((xopouo)) BbrcraBn.f,ercq, ecrn KypcaHT TBepIo 3Haer nporpauuurtil
MaTepI4aJr, fpaMoTHo efo rr3nataeT, He AonycKaeT cyuecTBeHHLIX IleToqsOcrefi B oTBeTe

Ha B0rrpoc, ilpaBrrJrbHo [puMeHqeT nonrleHHble 3IIaHI4,I llpl'I pelxerlHll [paKTI'IqeCKI{X

BonpocoB H 3aAar{.

OUegxa (yAoBnerBopLITenbHo)) BbIcraBJrqercrI. ecJIll KypcaHT lllleer 3HaHHfl

TOJTbKO OCHOBHOTO MaTepuana no IocTaBneHHoMy Bollllocy. Ho rle ycBoun .Iera"'Iefi.

rpe6yer B orAerrbHbrx cnyqa-flx HaBoAqqero Borlpoca /Inq npl4Hrrl'L [paBI'InLHoro

peIII eHl{fl , AOnyCKaeT OTAOJIbHL'I9 HCTOr{HO CTI'I ;

OrIeHxa (HeyAoBnerBopr{TenbHo)) BbIcraBJIflerc'l. ecrn KypcaHT AonycKaer

rpy6tre ouru6xu B orBere Ha [ocraBJreHHEIfi Botlpoc, He Mo]I(er npLIMeHHTr, IIonf{eHHbIe

3HaHI4q Ha IIpaKTHKe.
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4 [IepeueHb rtrrroBbrx Bo[pocoB r.r saAaHufi AJIa [poMeilwroqHofi u Hroroeofi

aTTeCTa IIUU [O AIICUIIIIJ'I I'IHe

4.l[IepeueHb rtrfloBbrx BorrpocoB K 3aqery no ALlcurIrIJIuHe (OopMHpoBaHHe

H flepeAarra cHrHaJIoB))

1. Kaxue paArrorexHr4rrecKr.{e ycrpoficrna orHocrrcn x ycrpoficrllaN{ ( opuuporauux

u nepeAaql4 clrtHaJros? lloqcHlare ux Ha3HaqeHlre.

2. K.naccurluqupyfrre paArrocr.rrHanbr c pa3nuqlrblN,rut BlrIaMu Henpepslsuofi u

rrMflynbcHofr H.ro4ynxquu. B rreM 3aKnyJrraercq Iax oco6estrocrn?

3. il,tts cnyrrafl rosa:tuoil rauuylr,cuofi MoAynruut{ u:o6pa:ure BpeMeHHbIe

.(IrarpaMMbl cIzrHaJIoB c AI4M, IIII4M u BI'IM.

4. 3anuruure BbrpaxeHue An.[ palr4ocrrrHuta c aMnnnryAlroir naoAy:rst\ueit (AM).

YraNure, KaK orlpenen.seTcfl r:ry6nua MoAyJIsIIuu Ha npuMepe epeueuuoii

II4af paMMbI p aAI4 o cI,IrH an a ilpl4 roua-rlsH ofi AM.

5. Irl:o6pa:r,rre aMrrJrr4ry,Iusrfi cleKTp AM-pa4uoctrrl{aJla Anr{ cnyqaes rouarlHofi

MoAynqql{u 14 npor43BoJrbHoro MoAynlrpyrcIllero culIIaJIa. Kax onpeAenqerc.f,

Heo6xoAI4M afl rukrp:ala rlonocbl v3ny.ue*:afl, (HIXIII4) AM - pagnoctlrua:ra?

6. 3angurure o6uue BbrpaxeHr{e, g.rrfl paAl4ocuruaJla c yt';lonofi lrogymqueft.

flor<aNrlre, B qeM 3aKrloqaerc.fi cxo]Kecrb 14 pa3nuuHe paAnoct{lHaJroB c r[a:onofr

(OM) r qacrorHofr rr,rogynnquefr (r{M).

7. Karcofi cMbrcJr r4Melor raKr4e rrapaMerpbl paAI4ocHrIIaroB c yr,lonoii uo4y:r.aquefi,

KaK r4HAeKc MoAynqq:av rt 1eBua\ktfl qacrotl? Kax :ru napaMerpbl 3aBI{c.f,T oT

aMilnI4TyAbI I4 rI aCTOTsI MoAynlrpyloulef o curuala?

8. r{ro [peAcraBnrer co6ofi crreKTp pall4oc]rrHana npu lonalluofi yrnonofi

Molynrur,tu? Kax oilpelenrercs aMrrJrr4TyAa KaxAoil cocraBrstou]efi B 3roM cuerrpe?

I4zo6pazure aMrnlrryAHble cneKrpbl ilrrs m:2 u m:4.

9. Kax orpeAenflercs H[lIItr4 paguocmrHana rplr rollanr,ttofr yr:roeofi rr,togylst\uu?

Kar oua 3aBrrct4T or r{acrorEl MoAynflIILlv Anfl, @M u tIM?

10. Kaxosa crrcreMa o6oguaqeHuq KJraccoB u3ryqeHHrI (K14) paAlroclrrHaroe?

floscuure cM[,rcJr Bcex cr4MBoJroB s o6oguaqeHunx KI4. llpunecrtl [pI4MepbI

o6o:uaqeHufiKI4.

tl. floqcuure cMbrcJr cnerylouilx rIoJIHbIx o6o:naqeuuil Ktr{: 200HA1AAN;

1K20H2AAN; 2K35J3EJN; 300HJ2BCN; 16K0G3EJN.
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12. l4zo6pa3l4re BpeMeHHbIe nplarpaMMbl paAIIocl'IrHaIoB c Kl4: AlA, A2A, H2A.

FIB u G1B ans cnyqaeB. Kor.rla r43nf{aercx 6yxsa "N" IIrt4 Ko;{oBarI rolr6rlnauus

eraAa 111010. Kar oupelellflercs HIIIIII4 Anr 3r11x pailuocllrHeltos?

13. tr4:o6pa3rrre aMnJrr{ryAHbre creKrpbl paAl,IocurHailoB c Kl4 A3E, J3E, H3E,, R3E

J2B. Kax orperenqercq HlIIfItr{ AJII 3r}rx panl4ocurHa:ron?

14. floscnure rrprrHUr4rr nocrpoeH:afl.kr pa6orrr reHeparopa c BHe[IHIzu ros6yxAeHuq

(fBB) Ha oAHoM aKrrrBHoM 3JreMeHre (A3). Kaxue $ynxuru BblrorHqer BxoAHaq u

BbrxoAHafl uenr, csqsu?

15. floxaNrrre, KaK onpeAenflIorcfl 3Heprerllr{ecKlIe IloKa3are,ru fBB P0, P, PPk. sa.

3anuurure ypaBHeHrrfl 6atascaMoruHocreil no nxo4uoii u nsrxoAHoii qensx fBB.

16. floqcHuTe, B .{eNl :axrrcqarorcq oco6esriocrl4 pe3oIIaI{cHLIx H KJrIoqeBbIx fBB.

I4:o6pa:r.tre cooTBercTBylouue BpeMeHHble Aual-paMNIbI tlblxoAlroro roKa Lt

HanpflxeHuq Ha BbIxoAHbIx 3axl{Max A3.

17. V1zo6pa3vre E:nHaMr.rqecKue xapaKTepI4crI,IKI4 ToKou A? s pe3oHalrcHortl fBB u

yKaxr4Te Ha Hr4x o6:racru HeAoHanpflxeHHoto v tlepeHanpr)I(eHHoro pexlrMoB

pa6orsl A3.

18. IloxaNure, KaK rr3MeH.serca $opua I4MIIynbca BbIxoAIIoro roKa A3 [pI4

,r3MeHeHr.rlr aMrrnlrryAEr Hanprxeural eo:6yxAeHtrfl. Kax npu 3ToM I{3NIeuqrcrcs Ik0,

Ikl, Uk 14 3Hepterl{rIecKl,Ie IloKa3areJua fBB?

19. 14:o6pasrare rpopuy 14MrlynbcoB

HanprxeHl4q cMelIleHl4fl B pe3OHaHCHOM

Uk u auepterl,IqecKue IloKa3arellr fBB?

20. floxaxure, KaK I43MeHfleTCx Sopnna HMnynLCa Bllxoilllofo ToKa A3 npH

r.r3MeHeHr.{rr HarrprxeHta.rr aHoAHoro (xol:rexropHoro) rneKTponHlailvfl. Kax npu erou

r43MeHfllOTCq IkQ, Ikl, uk rr 3HepteTr{qecKr4e rroKa3aTenu fBB'/

21. Kalcnu O6pa:ou ocyulecTBnfleTcq rapuoHuuecxt'til aHanl43 TOKOB

6e:uuepquoHHoro A3 MeroAoM yrna orce.Ixu? 3anuurure BbIpaxeHI'Is' Anfl

aMnnr4TyAbr n-ofi rapMoHr.rKL{ BbrxolHoro roxa A3 An, cnyqarl IIe/loHanprxeHHolo u

rpaHrrqHoro pelKI,IMoB ero pa6orst.

22. IIor<aNr4Te. KaK onpelenqercq aMnrr4ry.Ua n-ofr fapMoHlIKlI BblxolHoro rora A?

An, Cny{aee cIa6O 14 cI4JlbHOuepeHaIIpgxeHH[,Ix pexlaMoB pa6oru A3.

24. flailre peKoMeHAaULIlI no nsr6opy pexIIMa pa6orlt A3 n yrna orcer{Kr An,

o6ecneqeuus lus.ei.tHoro ycl4neHzs. pa1:utocl'IrHaJloB c AM, OAM u c yrlosofi

uo4ylrquefr.

BbrxoAHoro rol(a ,A3 npu L{3MeHeHuI4

fBB. Kar npn 3roM l43MeHflIorc.f, Ik0, Ik1,
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25. Kar nsr6part pexr,rM pa6oru A3 ra yron orcer{Kl4 ,IJlfl ocYluecrBJleHuq ceroqHofi

(6a:onofi) MoAynsrlr4r4 cMerrleHr.reM r4JII4 auoAHoii (xo:uexroprroir) AM? CpanHure

3HeprernrrecKue IroKa3areJlra fBB npl4 3TIrx sulax AM.

26. I4:o6pa:ure cxeMbr 3aMeu,IeHur 6uno:upuoro v rloJreBoro rpal{3l4cropoB I4

[oqc1rr.ITe SH:uuecxufr cur,lcl 3JreMeHToB, Bxolflttux u 3Tt'I cxcN{bl. B '{eNt [puquHa

aHepurroHHbrx xBJIeHtrfr n rpau:ncropax?

27.3atutture ypaBHeHufl Kycoqno-:ruuefruofr uol1elu 6uno:rlpnoro rpaH3lrcropa

(BT) H Ilo.f,cHtrre cMbIcJI BxoAqu-(plx B HIrx napaMerpoB'

28. I4zo6pa3r4Te BpeMeHHbre AuarpaMMbl L{Mllynbcou loKos BT' npI'I ero pa6ore n

HeloHalpflxeHHoM mnt tpaHuuHoM pexl4Max c lapMoHHqeCI(HM eO:6yx4euueu,

KofAa npoflBnreTc.s I'IHepllus ET.

29. Kax onpeAenflercfl KoMrrreKcHa, aMrlnuryAa n-ofr rapltoIIHKI'I KonneKTopHolo I4

6a:oeoro roKoB BT c yveroM eto r,rHepU[oHHr,Ix csofrcrB, a 'laK)Ke rcounlercsufi

xo:$QuqueHr ycI{neHI4, roKa n-oil rapuosuxu?

30. Kax u3MeHqlorc.s $opuu r4MrrynbcoB roKoB E f npu yBenuqelluu pa6ouefi

Lracror[,I rr rrocroflHuofi npeueHl4 BxoAHoil uenra BT?

31. floraNllre, KaK 3aBl{crr or pa6ouefi qacroru Ik0, Ikl. IE0, IEl, a raKxe

3HepteTurlecKIle IIoKa3aTeJILI TpaH3I4CTOpHOIO pe3OIIaHCIIoro f BB.

4.2 flepeueus sK3aMeHaUHOHHbrX BOIIpOCOB tt f K3aMeHaUrroHHbIx

flpaKTuqecKnx 3aAaHr,rfi rro ArrcrIHrIJrIrHe rro AtrcuHrL'IulIe <@opntupoBaHlre

u flepeAarra clrfHaJIoB))

1. HasHa.{eHHe u o6:racrb npr{MeHeHuq ycrpoficre Qopurzposarrfl. Lr reHepHpoBaHl'{fl

paAuocr4rH€uroB, paAnorrepeAaroqux ycrpoficrB (PIIy). K:raccu(tuKauuq PIIy.

2. Csoilcrea paArrocr4rHanoB c aMnnuryAHofi n oAHonolocttoii N{oAynflUlrefr (rnaccsl

paAllorI3nyr{eH1a.s A1A, A2A, HZA, H3E,, R3E. J3E. J2B. J7B.). Heo6xoAurvtaq

rrrHpt{Ha norogbl [3nyrIeHHq nrq 3Tux KJIaCCOB.

3. Csofrcrea paAr.rocrrrHaJroB c yuonofi Molynrqueri (rclaccsr pai{uolz3nyueuul FlB,

G2B, F3E. G3E, G2B). Heo6xoAur,,raq uupr4rra IIoIocbI n3nyr{eHl'Iq lnfl 3rHx

KJIACCOB.

4. OcHosusre npvHUr4nbr rrocrpoeHrrfl pr pa6orll ycrpoiicln QopuraponaHkrt')

reHepr4poBa]H:,1^fl 14 nepelaqu paAr{ocI4rHaJIoB. Ilpuuepsr crpyK'rypHblx cxeM TaKI4x

ycrpoiicrn. OcHoeHrle paArrorexHr4r{ecKI4e npoIIeccbI. rlpoHcxoAfluII4e B TaKI4x

ycrpofrcrnax.
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5. HoplrraponaHr,re ilapaMerpoB ycrpoficrn (roprvruponatTun H repetaqu paAl{ocl4rHanoB

Ha MexAyHapoAHoM. Haur{oHanbHoM kt orpacnenoN{ }'poBHqx. Ocuonssle

HOpMaruBHbIe AoKyMeHTbI I{ I4X COIepXaHI4e.

6. flprznqunu [ocrpoeHun u palorEr reHeparopa c BHeruII]rM eo:Syxgeuueu (fBB).
CooruoureHr4q MexAy roKaMIr Ir HarlprxeHnflv,lr e fBB. Tnttu fBB.

7. Ea:rauc MoulHocrefr s fBB. 3HepreruuecKue rloKa3arenu fBB. flyru fioBbllxeHuq

3neKTpoHHoro KfI[ fBB. Oco6ensocrlr rr Aocro]tlcrna KJIIoLIeBT,Ix reHeparopoB.

8. Tunsr u o6.lacru rrpuMeHeHr4fl aKrr{BHbrx 3JIeMeIIroB (A3) n fBB, Ilou.srue o

6e:rruepuuoHHocrr4 A3. Craruqecxrie xapaKrepncruxl4 (CX) A3 Lr Hx

anrrpoKcr4Mauuq. Oco6euuocru atrrrpoKclrMauuu CX 3ner(lpoHHbIx JIaMII Lr

TpaH3IrCTOpOB.

9. fluuauuuecKne xapaKrepr4crrrKlr (AX) A3 npu rapN{oHIIqecKHx HarpflxeHllflx Ha

3neKrponax. K;raccuQlrKaul4s pexuMoB pa6orsl fBB.

l0.Aualrus fBB B HeAoHalpflxeHHoM Lr rpaHI4tIIIoM peiKuNlax. Coo6paNeHIlx rro

nu6opy pexr{Ma pa6orsr A3 A yrra orcerlKrl. Ycroeu, tpaHLIrIHoro pexllMa.

Oco6euuocrn aHaJrlr3a exoAuoft uener fBB.

1 1. AHa,rras fBB B nepeHarpqxeHHoM pexl4Me (clyuau c.na6o ,r cllJIbHO

nepeHarrprxeHHF,rx peNuuon). Oco6euuocrl4 rapMoIIt4r{ecKoro auaJII43a BblxoAHofo II

BxoAHoro rorca A3.

l2.Blusuue Harlprlxeultii nuratnfl, u no:6yNgeul4fl Ha pa6ory fBB. Harpy:ovunte

xapaKTepl4crI,IKI4 fBB. PexonresAaul{I4 no nrr6opy pe}I{I4MoB pa6oru fBB.

13. Oco6enHocrrr pa6orsr fBB Ha KoMnneKcHyro narpy3Ky. Kotrn.nexcHas cxeMa

3aMeuleHr4q fBB. BexropHr,re ArrarpaMMbl ToKoB I{ IIaIIprx(eunii. Oco6eHHocrlr AX u

Sopr"r HMnynbcoB ToKoB. HacrpoeuHbre xapaKTepLICTLIKIr fBB npu pa3Hblx rI4IIax

Hafpy3KI4.

l4.Cxeuu :aueuleuufi 6unolrpuoro v noJreBoro rpaH3l{cropa u ux flapaMerpbl.

Kycouuo -r ulueituas. MoAeJIb rp aH3L crop a I4 ee yp aBIr eH lrr.

15.Ana:ru: ToKoB r.r Harrpflxeuufi rpau3llcTopa npu rapN,IoHuLIecKoM no:6yN4euzu.

3asr4cuN,{ocrr Qopusr roKoB TpaH3I.rcropa or rIScrorLI.

l6,fapuouuqecxufi aHaJr[3 ToKoB TpaH3llcropa c yrleroN{ I4IIeptIHoHHsx qereHufr.

ToqHsrii u npu6lrzNeHHsrfi rapMoHr.rqecxuft auarlr3 KorIJIeKToptIoto roKa.

17. Oco6eHHocrr,r tapMoHuqecKoro aHaJrr,r3a roKa 6artt. 3asucuuocrs roKoB LI

3HepreruqecKux noKa3areJrefr rpausucropHoro fBB ol r{acrorll.
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18.O6urue rpr.rHuuflbr rocrpoeHlrq fBB. Tlenpr uLITaHuq fBB no nocrorHHoMy roKy.

I{enu KaHaJra JraMrroBrrx fBB. Tpe6oeauus K 3JICNIeHt'alt ttenei;i trvraHnfl fBB.

llpurrrepu cxeu fBB c uertqMl{ ttr4Tarnfl H KoHTponrl'

l9.Tpe6oeaHrry K BbrcoKorracrorHbrM rleflrM cBfl3t{ fBB. KnacurrfraKaul{fl ueuefi cBfl3ll

fBB. O6urufi roAxoA K npoeKrupoBaHlrlo uenefr cBfl3l{ fBB.

20.OauoxoHrypHbre v ABlxKoHrypHbre ueru cBs3lr fBB. flpuuepsl cxeN{ fBB c

oAHOKOHTypHbIMI'I II IBIXKOHTypHF,IMI{ UenqMH CB,3H.

2l.I{enu cBfl3tr fBB na ocHoBe rpaHcrfoprral4pyloqllx r{erblpexnoJllocHl'1KoB. llprzrrteprt

cxerrr fBB c raKVMI4 Uen.flMH cBq3I'I.

22.I]erm cBr3r4 fBB sa ocHoBe Qu:mrpon HI{xH}Ix qacror 14 IlonocoBrrx Sullrpon.
flpuuepu cxelr fBB c raKI{MI4 IIenqMI'r cBfl3l{.

23.TpaHcQopMarlr4.s corporr4BneHufi s uerrx cBfl3lt fBB. Ilpeo6paaoBaHl4fl Hoproua.

flputreueuue rpauc(topMaropoB. Tpaucr[opMaropll rHrttl (I,rl4ttrIofr rLrHLrLl>> (TAn).

IIpI,rHr ep tr cxeu IBB c rpancQ op rr'raqrz efi co tlporl4 B Jt esu i't.

24.llpuHqunu flocrpoeHrzfl cxeM KJr]or{eBblx reHeparopoB (npe4napllreJlbHblx u

Br,rxolHbrx ycu:u.rre:refi uouluocru). flpnueprt cxeM K,rIoqeBblx reHeparopoB.

Tpe6oeauuq K 3.[eMeHTaM cxeM.

25,KmccuSur<aqux MeroAoB cJroxeHr.r, uoulsocrefi LI o6lacln Hx npI,IMeHeI'II4s'

flapalle:rtHoe BKirroqeuue A3 e fBB. Oco6enuocru pacqera fIlB c napannenbHblM

BKJIIoTIeHI.{eu A3.

26.floc:re.qoBarerrbHoe (4eyxrarruoe) BKJIloqeHue A3 u fBB. Oco6eusocrl'I pacrlera I4

eo:6yN4eul{fl AB)xraKTHbIx cxeu fBB.

2T.Mocrosoil Merol cJroxeHrrfl rr.roulsocrefi fBB. Atttirtrs o6o6uteuuoil rraocronoil

cxeMbr clToxeHr4fl MorrlHocrefi AByx fBB. Ycrosnfl pa3llrl3KI4 NleiKAy fBB.

28. K:raccuQur<aqur MocroBbrx ycrpoilcrn (My). flpntrepu tlocrpoeHrs MY Anfl

cJroxeHr,rs u pa3AeneHr4q MoulHocrefr fBB. L[upoxorroJlocHbte MY na ocHoBe TAn.

Yc:rosus 6a,'IaHca MoCToB. Ilpuuquull nocTpoeHlrl fBB Ha octtose MY.

29. E:ro.{Ho-MoAynbHblft npunqufl flocrpoeHl4q MouItlblx rpalr3l.lc'ropHblx yclzlllre:refi'

Cloxeuue uouluocrefr reHeparopoB B rlpocrpatlc'l-BC. flpurlllunsl nocrpoeHI4fl

Q a:rapon aHHbIx aHTeH HbIx peIxeTOK I4 paAI,IOn ep eAalo UIIIx KoM III eKC OB.

30.O6lacrfl [pr{MeHeHrfl. Lr rpe6onaulu K IxI4poKotloJIocIIbIM ycunI,ITeJIrIM MoIrIIIocrlI

(lXyM). KlaccuQr.rKarluq lIIyM. OcHosurte orpanuqetlufl IIa tul4poKoroJlocHble

ceoilcre a JIaMII oBblx I4 TpaH3IIcTop HbIx KoppeKTHp oB al I FI LIx III yM.
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31. Oco6euHocrtr nocrpoeHr{fl KoppeKrLIpoBaHHbIx IIIyM Ha rpaH3l4cropax.

TpaH:ucropHble IIIyM c TAII. Ilpuuepu cxeM.

32.llpzHqunrr rocrpoeHr4q r.{ pa6orrr ycunlrrena N{ouIHocr}I c pacnpeAeneHHbIM

ycI4neHI4eM (yPy). CxeuorexHl,IKa lrCKyccTBeHIII,Ix .l,rIHIIrIb]x ;rtrl{uit' Tpe6oeauul x

3JreMeHTaM cxeMbl YPY.

33.Aua,ru: YPY c oAHopoAHoff nr,xo4Hoit ruuveit. Xapaxrep u3MeHeHu, uanprNeuuil

Ha Harpy3Ke, 6arracrsou conporr.{Bne*krkr) Ha BrIxoAHblx 3nexrporax A3.

.{ocrouucrBa 14 HeAocrarKl4 raxoil cxeMbl yPy.

34.3Heprerr4r{ecKr4e rroKa3arenu YPY c o4Hopo4uoil rttxo4uoii tnuvefi. Cuoco6lr

rt oBr,r[I eHIIq 3 HepterurrecKl{x II oKa3areJlefi YPY.

35.yPy c HeoAHopo4nofi esrxo4nofr ntsuei.t. YPY c xou6urtupoeaHHofi srlxoAHoif

tuuueit.3axouu H3MeHeHr4r xapaKTepr4cruqecKoto coIIporIIBrIeIIH, 3BeHbeB tuttuit' vt

HanpqxeHllfi ua srIxoAHblx :nexrpo4ax A3'

36. Oco6enHocrr{ pa6orsr YPY s pexr{Me c otceqKori. Cnoco6u yNIeHbrleuul yponnefi

Bbrcrxr4x rapMoHI4K Ha BbIxoAe yPy.

37.lIIyM c pa3AenbHErM ycr{neHrreM ronoc (YPD. 3ueprcruuecKl,Ie IIoKa3areJIl{ lI

IIpIIMepbl cxer,a YPII.

38. Tpe6on aHr4g, npeAbflBnreMbre K aBroreHeparopaM (Af). I{:raccNQuKaIII4.s Af .

O6o6rUennas rpexrorrer{Haq cxeua Af. YparHenul u ycJtoill'Ifl crall}IoHapHoro

pexraua Af.

39. Yc,rosu, caMoBo:6yN4euux kr ycrofiuunocru xo,re6auuli aBToreHeparopa (no

aMnnrrryAe u uacrore).

40. flpuuqultr ilocrpoeHr4q cxeM aBToreHepirropoB. O.IuoxosrypHble vl

MHotoxoHTypHbre cxeMbr Af. Af c KoMleHcauueir l{tlepuuoHHocru A3. flplzrnlepu

flpaKTur{ecxux cxeu Af.

4l.Bttusvne .qecra6unr43rrpyloqrrx rlarropon v llgntertenuii 3rcMeHToB cxeMLI Ha

qacrory xo:re6aurafi Af . Ocuosu crarl{crurtecKoto rrolxoAa K oIIeHKe

secra6ulrHocrr4 r{acrorbr Af. MruoBeHHaq I4 ycpcnHeHIlaq qacrora xole6auufr., Llx

cTaTIrcTlIqecKlre xapaKTepI4cTI4KIr.

42. KparxoBpeMeHHa, t{ AonroBpeMeHHaq uecra6u:t,Hocrb qacrorl,I aBToreHeparopoB H

lrx KoJrr{qecrBeHHaq orIeHKa. Tpe6onauu.f, K Hecra6lI:lblIocru qacrrorbl PlIy.

43.K,raccuQurauux MeroAoB cra6utuzarlr4r4 qacroru. IlapauerpllllecKa;I cta6urruza\us

qacrorbr. C yuru o crt M eroAoB repn,t o cra6 lalrvsa:1:au u rep M oKo N't n eH c aullu.
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44. KnapUenar cra6urugaur4q qacrorbl. KnapU ra eto csotic'rBa. Cxelra 3aMeuleHHs

KBaprleBoro pe3oHaropa u ee napaMerpbl. Klaccurf uKauHrl cxeNI KBapueBr,Ix

aBTOleHepaTopoB.

45. OcqunnqropHbre cxeMbr KBapUeBbIx Af. Ananu3 octll'lJlnrropllol"I cxeNlLI KBapUeBolo

Af . flpurrlepbr npaKTI4rIecKI,Ix cxeM oCUl{nnflTOpHEIx xeapUeesrx Af .

46. tDunnrpoBbre cxeMbr KBapueBrx Af. IlpunepsI rpaKTllqecKux cxeNl rfu:rcrpoeslx

AT,

47. Oco6enHocrr4 cxeM KBapUeBbrx Af c I4cIIoJIb3oBaIIHeN{ MexaII[qecKHx lap]\{oHuK

KBapIIa.

48. OcHosHbre flapaMerpbr cr4HTe3aropoB qacrorrl (Ct{). MeroIlst cl4HTe3a 4lrcxperuoft

ceTKII r{acToT. KnaccurllrKaUl4q CI{. IIpuHqI4nbI nocrpoerruq Ct{.

49. Cunresaropbr qacror ilpqMoro cl4Hre3a (naccunttoro rllfla). Cr{ QunsrpoBoro rl'Ira'

Ilprrraepu cTpyKTypHbrx cxeM ceneKTopoB rapMolll4K I4 AaTqUKOB OIIOpHbIX r{aCTOT

B036yAl4renefi cY.uonsrx PIIY.

50. Cunre:arop r{acrorbr Ha ocHoBe r4AeHTLIr{Hr,Ix AeKaA. Aexailnrril npeo6pa3oBareJlb

Bo36yAr4renr <Hop.u>.

51.Cunre:aropbr qacrorbr KocBeHHoto cI4HTe3a (arrrrttoro runa). Kouueucaul{oH}Ible

cq.

52. Cprnre:bl qacrorbl Ha ocHoBe <DAII{. CI{ eo:6y4ureJltl <I{op4>'

53.I{uQpostre CH aKrr.rBHoro u raccr4BHoro rIrIIa. I-{rErpporr,re Cr{ rra ocHoBe I4OAIIT{'

Ilu$ponoft CH nepeAarqr.rKa cyAoBoil paAr{ocraHrlr4u (PeilA- 1 )).

54. Arvrn:ruryAHa-fl Molynflur.rr (AM) PfIy. Moutrocru rpl{ AM. K:racclrtpuKaul'It

MeroAoB ocylqecrBneHlls AM. flpurtaepu crpyK1ypllblx cxeM PlIy c AM.

Oco6esuocrl4 ycl4neHIas AM cI4rHaJloB.

55. Ceroqual (6a:onaq) AM cMeuleHr4eM (ocHoBHbIe coorllouleHlIq, 3lleplerur{ecKl4e

IIOKa3 arerl4, npLIMepbI cxeM, oc o6 eguocrl4 pacrrera).

56. Agolnaq (rollexropHax) AM (ocuonurte coorlIoureII14rI, sHeplerur{ecKl're

[oKa3areJrr4, [pr4Mepbr cxeM, oco6eHHocrl4 pacqera). Koru6uHLIpoBaHHaJI (4noiluax)

aHoAHafl (rol:rexroPuar) AM.

57. Aunnprry,qHaq MoAynqrlr4fl reHeparopoB Ha MHolo3neKTpollllblx JlaMIIax. 3rpauuaa,

aHoAHo-3KpaHHafl r4 neHTo,qHas AM (ocuonuue IIoJIoxerlur, IIpl{Mepu cxelt).

58. Oco6enHocrr4 oAHononocsofi anurury4Hofi Mo.qyJlrtuuu (OM). K:raccrt I'I3nf{eHI'Iq

pIIY c OM. K.rraccuQuxauuq MeroAoB $opuuponauux OM cHrIIaJIoB. (Dlr.nrrponofi

MeroA rlopuuponaHlzq OM cpIlHaJIoB.
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5 9. (D asoxoMreHcaqlloss stfr MeToA Qoprtrupoeanz.s OM CI'{ rI{a"'lo B.

60. Oco6euHocrtr yc:arre1tfl, OM cHrHarIoB. CnocoSsr oueHKlr n yMeHLIITeH]Iq

ue:ruuefiutrx ltcraNeuufi B ycr.ul4Tenqx MorqHocrl4 OM cHrHaJroB. flpllHqunlt

rroCTpoeHt{q cxeM ycl{nI{Tenefr uOuIHOCru OM cl,lrlIaJloll. Melol Kasa.

61.K:raccusuxauur MeroAoB $a:lonofi MoAynqul4u (AM). llpauue MeroAEI @M. Cxeuu

Sasontrx MoAyn.f,ropos. Oco6eHHocrrr OM e PIIY cyaonoil pa4uocraHuull <Peiu-

1).

62.KoceeuHbre MeroAu OM (ua ocuone rpeo6pa3oBallufl AM e OM, r{M e OM u BI{M

n OM).

63.Ilpxruofi r xocseuHbre MeroAbr r{acrorHofr nao4y:rnrlran (LIM). Cxelra $opvrnponauux
r{M c aBToMarlrqecxofi noncrpofixofi 'IacrorsI.

64. OcHoeHrre ceofrcrsa relerpa$urx paAl{ocllruaJloB. MeloAsI auut'IryAuofi

MaHlrrrynsqu z. llpurra epE I cxeM aMIInHTyAHbIx M aI I 14 IIyJIfl TOp ol].

65. Merogsl qacrorHoft Lt tpa:onofi MaHl4nynflullll. Oco6euttocru cxeM 6roxos

qacroruofi u Qa:onofi MaHIInynflIIuu nos6yAurelefi cy;1oBblx PlIy.

66. Arvrnlury.rlHar r4MrrynbcHas MoAynflIll4r. Ilputtqunrt nocrpoeHlrr I'I pa6orbl

r{M IIyn[,cHblx MoAynsropoB.

67. OcuosHsre rpe6onaHlr.s K ro:6yAnrenqNl PIIY. Tuntt t{ npl{Mepl,I crpyKrypHblx cxeM

no:6yAurenefi. Bsr6op qacrorHoro IIJIaHa no:6yAureJlfl l{HTepnonrulroHHoro rllfla'

Oco6esnocrl,I qacrorHoto ilrlaHa no:6yAIarelr <HopA>.

68.Ilpuuulrrrbr rrocrpoeHr4fl crpyKrypHblx cxeM cBTI3IILIX Plly lIR/KB, yKB u IMB
Auarra3oHos. Oco6eHHocrr4 nocrpoeHuq no:6yAureleii u rpaKrou paAl4oqacrorbl.

69. ;1puuqgrrbr r]ocrpoeHr4, paAr.ronoKaul{oHHblx ilepeilarquxos. funll. oco6euuocru

IIOcTpOeHLIT u pa6orsr CBII reHepaTopoB L{ I4MIIyIbcHblx MoXyJIrITopoB.
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