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l. IJenu u sadaqu ocgoeHun ducqunnuuat

<<3rerrporexH14Ka Lr 3neKTpoHrrr(a) sBJrr{rcTcr: npuo6pereHr4e cryAeHTaMu reoperr4qecKux
zruagui,l 14 [paKTLrqecKHX HaBEIKoB peueHrm ga1av a*alrLlr:,a 14 pacrrera xapaKTepucrlrK 3neKrpr4-
r{ecxr4x ueneE 14 3ner(TpoMexaHr4qecKux ycrpoilcrr.

OcHosHrnav 3a[aqaMu r.r3yqeHur Ancrlhnnr.rHu <3lexrporexHr4Kt4 H 3neKTpoHr4KHr> flBtrfl,-

Iorc.{: np[o6peregae ueo6xoAI4Mbrx HaBbrKoB [r yMeHr4r BF,rrroJrHsrb perxeH]rs KoHKperHbrx rex-
HHKo-3KoHoMI{qecKIIX BonpocoB e o6rac'ru aBToMarr43arlr4r4 TexHoJrofulrecKr.rx [poqeccoB 14

npot43BoAcrB, Teoperur{ecKofo 14 3KcleprzMeHTaJTbHofo HccneAoBaHHr paccMarphBaeMbrx o6r,,-
eKroB. pa6oru c snel(rporexHlqecKofi antaparypofi n 3JreKrpoHrrbrMu ycrpoficrearaz. esl6opa
onTliMaJII'HbIX peilIeHHl,t tpvt npoet{THpoBaFrhH sneKTpoTexHhqecKr4x utneluh. pa6orur Ha KoH-

TpoJTr,Ho-l43Mepl4Ter[bl{oM L{ Hc[bITaTeJIbHoM o6OpyZoaaul{h, }{utBbrKarran o6pa6orxr.r ?Kc[epHMeHTurJrbHbx

AaHHbx H oqeHKH TorrHocrr4 rz:vepenuft.

O6pa:ona-reJrbHoe 3Ha{reHrre: H3yqeHHe srofr Aracur4rrJTr4Hbr BF,rrroJ'rHrer MupoBo33peHqe-

cxyro Synxul4 to, pa3Br{Baer J'rorr4qecKoe MbrurJ'reHne v l.aer ttoHHMaHHe uupoKofo Kpyra rBJre-
Hzfi, otnocqull4xcrr K HctIoJrb3oBaHnro e o6racru aBToMarr.r3arlrau rexHonofur{ecKr.rx npoueccoB
14 npoll3eo4cre. <3:reKrporexHrlKa r,r 3JreKrpoHr4Ka) flBrrs.ercs, Hayunofi 6asoit conpeveHHofi
TexH r4KLr, HayqHbrM 0 y naa* enroM r4H)KeHepHofo o6pa:oeauua.

2. Mecmo ducqunnunil s cmpyKmype OOn BO.

[ucqun,ruHa <3:rerrporexHr4Ka u 3neKTpoHrzra> (8.3.8.4) otrocrzrcs r Oa:oeofi ,]acru

8.1. HanpaBJreHr4e <AsroMartr3aqvfl TexHotrornqecKux npoueccoB 14 npot43BoncrB) t4 o6ecneqn-

Baer Jrorr4qecKylo cBrr3b, Bo-nepBbrx, Mexlty $rasurcofi Iz MareMarnrofi, [pHMeHsq MareMarllqe-

crcuil annapar K olacaHr4lo v vr3yqeHrro $u:rzuecKl4x qBreHril, u, Bo-BTopbtx, MexAy ecre-

crBeHHoHayrlHbtM14 Aucut4trJraHaMV 14 o6ulcrexslrqccKHMu t4 cllerlHaJIE,HbtMLl AI4ctlt4nnHHaMI4.

ilttctlunlaHa ocHo3brBaercr Ha 3HaHhrx, flolylleuHbrx B npen[ecrBytouHx A]dcul{flnll-

Hax: <MareMart4Ka)). <Ou:llrca>> H B3aHMocBfl3a1a c AI4cuHn,'IHHaMI'l <Teopnr aBToMarl4tlecKofo

ynpaBneHHn>. <<CpeAcrBa aBToMara3aTrir4 [r ynpaBneHnt>, <3,texrpl4r]ecKl4e h3MepeHHf, 3JIeK-

.I'pr4r{ecKI4x H He3neKTpI4r{ecKux BeJrHqI4H). <3rerrpolrexaHt.Ir{ecKHe cI,IcreMEt>>. <CxelrorexH14-

xa>, <MnrcpoKoHTponnepbr r.r Mr4Kponpoqeccopbr B ct4creMax y[paBneHl4q), onpeAenqroull4Ma

rroAroroBKy crreuhaJrr4croB rro 3neKTporexHI4Ke 14 3neKTpoHl4xe. 3uauuq Iz HaBEIKI'I, nonyqeHHble

lpu r43yqeHg4 AaHHoro Kypca, qBrflrorcq 6a:oft AJ'La ocBoeHuflTaKkrx AI4cIIl{rlJ'II4H, KaK: MareMa-

THqecKr.{e ocHoBbr TeopHr4 aBTOMaTr,rqecKOfo ynpaBneHl4q, Teopl4q aBToMaTl{qecKofo ynpaBne-

HAfl, 3neKTporrpLlBoA, rtpoMbrur.tleHHaq 3JIeKTpoHhKa, 3neKTpocHa6Neuue npoMbllxneHHbIX

npeArrprrrrlrfi, nepexoAHbre npoqeccbr B 3neKTpnrrecKl4x cI4creMax, 3neKTpuqecKl4e I43MepeH14q

IjT, A.

Tpe1oean un K puynbntant(ut oceoeH un ducqunnuu ot :

qCH fi C AI4 CUI4TIJI I,I HbI H AN BICHO HA BA}IHC CNEA TOUTHX KOMNETCHU14A:

{Do puyl n poBKa KoM ttereH uH I'l

O6urem OK

Koa
KOMI|ereHUlrll

Cuoco6HOcrb K O6o6UIeHI,tto, aHant43y. BOC[phqTI4rO nH$opva\t414. nocTa-

HoBKe uenu L{ nu6opy ny'refi e€ AocruxeHvtfl, BJIaAeHI'Ie xy:rrrypoh Mbltrre-
HV9.

Cnoco6rrocrb K caMopa3Br.rrlrro, rroB[,IUreH]Iro ceoefi xea,ruQnxarlt4r4 v Ma-

Cnoco6pocrb r4cnoJlb3oBarb ocHoBHbIe 3aKoHtI ecrecrBeHHoHayr{HbIX AI'Ic-

U,rinnr,rH e npo$eccnoHzuttuofi AegreJ'IbHocru, np MeHgrb Meronbl MareMa-

bte KoMI|eTeHuHfl]\lIl



TI4qecKOfO AHarV3a 14 MOAenHpOBaHr4q, TeOpeTnqeCKOro H 3Kcilepr4MeHTaJrb-
HOIO HCCJICII.OBAHH'I

O6 ureu po$ecqro HaJrb Hbre KoMrrereHuHfl Mu (OIIK

oIK-3
Croco6uocrbro ucrroJrb3oBarb coBpeMeHHrre uHQopMauHoHHbre rexHoJro-
ll4l4, TeXHI4Ky, [pr4KnaAHbre rrpofpaMMH6re cpeAcTBa rrpr4 per]reHr4r.t 3anaq
npo S eccu osa,rrH ofi nesrerbH ocrh

onK-5 Cnoco6uocrbrc yqacrBoBarb a pa:pa6orKe rexHuqecroil AoKyMeHraur.rH,
ceqsaHHofi c npoQeccaoHalr,sofi AeqrelrbHocrblo

f|poQeccuoHaJrbH bre KoMrerert uun nn (flK)

IIK-17
Cnoco6rrocrb yr{acrBoBarb B pa:pa6orrce MareMarr4r{ecKr4x n Su:uuecrzx
uoAerefi rtpoueccoB r4 npoh3BoAcrBeHHbrx o6tercros

nK-t8

Cuoco6Hocrb BbmorHqrr pa6orrr ilo pacqery 14 lpoer{rrrpoBaHlto cpeAcrB r.r cu-
creM aBloMarn3ar];4u, KoHlponq, AHarHocrr4KIr, HcnbrraHufr, 1mpae,reHI4.g [po-
UECCAMI,I. )K]43HCHHbIM IIXICIOM TIPOAYKUHI4 H CC KAqECTBOM B COOTBETCTBIIIZ C

TexHriqecKHMV 3atraHa[Mr4 H I,tC[O,qb3OBaHUeM CTaHAapTHr,rx CpeAcTB aBTOMaTU-

3AL\VU PACqETOB H TIPOCKTIIPOBAIII4JI

rrK-20

Cnoco6rrocrrrc [poBoArrrb 3Kcflep14 MeHrbr rro
o6pa6orrcoft kr aHaJrrz3oM vtx pe3yJrbraroB,
BbIIIoJ'IHeHHbrx HccJleAoeaFIzfr u [o.qforaBJll,IBarb
Hayql{brx o6sooos u nv6rruxatuiz

3AAAIIHbIM MCTOALIKAM C

COCTABJI'Tb ONIdCAHI,ifl

AaHHbre 4lr pa:pa6orxu

tIK-38

Cnoco6Hocrbro rcy{arb r.r aHaJu3npoearb Heo6xoAr.Tr\,ryro nuSopvawto. TexHr4qe-

cKHe AaHHbre, noKa3arerl,r H pe:yrrbraTr,t pa6om1 o6o6urars lD( H cHcreMarr.tapoBarb,
npoBopilb ueo6xoAnue pacqerbr c Hcno.:rb3oBaHueM coBpeMeHHbx rexHrcrecKrD(

cpeilcrB 14 nporpaMMHoro o6ecneqennq

nK-42

Cnoco6uocrbro npoBoAr4rb 3KcnepnN,re]rrbr no 3aAaHHbrM MeroAl4Kaut c o6-
pa6orKofr 14 aHa[H3oM HX pe3ynbraroB. cocraBJrsrb onr4caHHfl BbrnorHeHHL,rx

HccJ'reAoBauuit u loAroraBJ'rr4Barb AaHHbre Anq pa:pa6orrcu HayqHbIX o6:opoe
u nv6ruxauufi

B pesynamame u3yqenua 6usoeofr ,tocmu t4ut<Jtfl ofyuanu4uilcn dontceu:

3.1 3namu:

ocHo BHbre rr{ nbr 3n eKTp 14 qecKux M arrr [rH, rpaHcSopuaropoB u o6ttucrrt vx

rrpuMeHeHr,rr;

ocHoBHbre 3aKorrbl 3neKfpoTexHvrKv Infl 3neKTpHrrecKl4x h MarHHrnrx qenefi;

rrapaMerpsr coBpeMeHHbx rronlrrpoBoAlrr4xoBbx ycrpofrcre: ycururrerefr, rcHeparopoB,

BTopur{Hbx r,{cror{Hr4KoB rrvrraHnr, uu$poesx npeo6pa:onarerefi, MnKponpoueccopHbrx
yflpaBn-s]ou{Hx H t43M ephTeJrbH bx KoMfl neKcoB ;

napaMerpbr coBpeMeHHbrx non)mpoBojlHaKoBbx ycrpofrcrn: ycn:rure,refr. feHeparopoB,

Broprrr{Hbx 14crorrHr.rKoB twnaHr4fl. un$posrx npeo6pa:oearenefi, Mr.IKponpoqeccopHbx
y Il paBn SFOUIn X n U 3M epHTeI bH F,IX KOMIJ'ICKCOB ;

ocHoBHbre 3aKorrEr fneropoTexHr4Kv, Ans,3neKrpr4LrecKvtx H MalHI,ITHbx uelefr:
trapaMerpbr coBpeMeHHbx 3neKTporexHr.{rrecKr4x ycrpoilcrn;

OCHOBHble 3aKOHF,I 3nOKTpOT€XHIiKI4,

ocHoBH[,re 3neKTpo'IexHL{qecKHe BeJ]lrqr4 Hbr r,r KoHcTaHTbr, poJrb SneKTpoTexHVKrL 14

3neKTpoH14r(H B coBpeveuHoil Hayr(e;

MeTOIbl H3Mepelrr4r 3neKTpr4qecKr4x r4 MafHr,rTHbx BeJrr{qr4H, rrpr4Hur4nbl pa6oTbr ocHoBHbx
3neKTpl4r{ecKux r\{arrrurr v arrilapuroB, r]x pa6o.rr4e rr ilycKoBbre xapaxTepr4crliKl4.



3.2 V.uemo'.

IIpHMeHgTb l43BeCTHbIe MeTOAbr Infl perxeHuq TeXHAKO-9KOHOMI{LIeCKI4X eOnpocoe n o6-

Jracrr4 aBTOMarI,I3aUliI,I TeXHOJIOfI'IqecKl4x flpoueccoB I'I I]poIr3BoACTB;

qHTaTb opr4r-r4HanbHyrc nuTepaTypy B o6nacTl4 npo$eccHoHar'IbHofr Aeqre,'Ibllocrv Enfl

nonyqeHHs ueo6xoAnltofi rauQopttlaql4I'l;

rrpr4MeHfiTb h3BecTHbre 3aKoHbr ecTecTlreHHoHayLtHblx AI4cul4nnhH B [Ipo$eccHoHanbHoil

AeqTelbHocT:a Ans aHaIUBA U MoAenhpoBar{Hs, TeopeTHriecKofo 14 3KCIIepHMeHTiuIbHofo HccJle-

AOBaHV9;

rrpoeKTr4poBaTb 'i 
Kor{cTpyupoBaTb Tr4rroBbIe 3JIel(TpoTexHL{qecKlrlx L.[IeIIkls. BbIIIOJIH'Tb

oueHKy rax oQ$ex.rgBrrocrpr co6upart v aHarv3vrpoBart' I4cxoAHbIe AaHHbIe Art npoeKTI'IpoBa-

Hr4s cpeAcrB lr cllcreM aBToMarH3aullu TexHoJlofuqecKux npoueccoe, pa:pa6arblBarT' fIpHHUI.rrII4-

aJrbHbre 3nercpHr{ecKl,re cxeMbl H rrpoeKT}rpoBaTb rlItIOBbIe 3nel(Tpllqecwle v 3neKfpoHHbIe; ycrpoii-

CTBA;

ntr6upars ocp$exrranHbre HcrroJrHr4TeJrbHble MexaHI43MbI, oflpeAenf,rb rlpocrefruue Hehc-

rrpaBHocrIr, cocraBrqrr cneuu$uKaul{u ;

rrpr4MeH{Tt: KOHTpOJTbHO-rEMepr{TeJrbHyro TexHIlKy; KOMIIbIOTepHbIe TexHollofull NIJ{ rl[aHil-

poBalrur H rrpoBeAer{llr 3KcrrepuMeHToB. COCTaB,TqTE" peAaKrl4poBarb paccqaTblBaTb A MOAenHpoBarF'

3neKTpHqecKr4e cxeMbr pa3nulrHbx 3neKTpoTexHuqecKux ycrpoilcre.

3.3 Bnademu:
[paKTl4qecKuML HaBblKaMH peureHr4t KoHKpeTHbIX TeXHpIKO-3KOHOMI4qeCKilX BO-

rrpocoB B 06racrtJ aBTot\rar1r3ar\4vt rexHo,'lort4qecKI4x tlpoUeccoB H tlpol43BoAcrB;

[paKTr4qecKHMr4 HaBblKaMH peLUeHr4t KoHKpeT'Ilblx TeXHI4KO-3KOHOM14qecKI4X BO-

rrpocoB B o6n acrr4 aBTo Marr43 arlvt4 TexHo,'I on4qec Kux n poueccoB 14 n pol43 BoAcrll ;

MSTOAaMU MOAenI4pOBAHiaA, TeOpeTI4r{eCKOfO 14 3KC[epHMeHTa!'lbHOrO l4CCneAOBa-

Hlrr paccMarpl.{BaeMblx O6beKTOB,

HaBbIKaML{ pa6orbl c [potpaMMaM]4 AruI MareMarnlecKofo v vMvrcaUl4oHHofo MOA€J'II4-

poBaHuq 3nercporexHr.FrecKr,rx npoUeccoB HaBbIKaMI4 pa6oru c 3neKTporexHHqecKof anna-

parypoi4 t4 3,te KrpoHI lbl M 14 y crpolicrBaN{ H ;

HaBbtKaMu nsr6opa onruMaJ'rbHbrx perxeHLrh ttpt4IIpoeKTI4poBaHLrv 3neKTporexHl4-

qecKr4x v3nenr4n;
HaBbrKaMr{ pa6orbr c 3neKTporexHl4qecKofi ailnaparypoil v 3r'IeKTpoHHbIMI4

ycTpoilcrBaMa;

HaBbrKaMr4 pa6orbt c rrpofpaMMal{r4 AJIfl MareMaruqecKoro Iz I'lMI4TaUl{oHHoro MoAe-

nupoBaH I4t 3nel(Tpo'texH hqecKHX flpoueccoB 14 y clpoilcTB;

HaBbrKaMr4 pa6crru Ha Kor[ponbHo-rtMepnTer'IbHoM 14 I4crlbITareJIb[IoM o6opyAoBaHuH:

HaBbrKaMH o6pa6o}or,

4. Cmpyxntypa u codeptrcauue duct4unnuHbt ('vtodynn)

4.1. Pacnpedenenue rpyAoeMKocrtr B :.e./qacax no eudfl.M aydumopuoil u cnnocmonmenb-

HOU pOoOmbI cmyoeHrtrog tro

Ceuecrp

Koruqect.eo qacos
<Doprua nro-
foBoro KoH-

TpoJlq

Tpyaoen.t-
KOCTt,

l.e./qacsr

B ron qucle
AvarrropHbtx Camocr.

pa6oraBcero JIercuuii
Jla6.
na6.

fl parcruu.
3aH

III 2166 36 l8 l8 JU 3aqer.

IV 3178 36 18 l8 42

Kypcoear
pa6ora,
3x:auen

I4roro: 51114 72 36 36 72



4,2, Pacnpedeaeuue oudoo yue1uoit pu6onu u tr mpydoelflKocmu no potdeaatt duc4u-
nruHbt,

4,3, Teuamuqecxu[t nraH no eudo.M yuebnou deamenouocmu

JIercuun

Bva yqe6Hoii pa6orsr Bcero qacoB
Cerr,tecrp

J 4

Avauropsble 3aHsrtrrt (ncero) 12 36 36

B TOM qtZCIe:

Ilexurau (,[) 36 l8 18

flpaxru.r ec Kkre 3aHflrvq (ll3)
Ila6oparopHrre pa6orrr (IIP) 36 18 18

CaMocroqreJrbHas paOora (CPC) (scero) 1) 30 42

B rou r{}IcJIe:

flonroroerca K 3aH.flThtM 10
A
+ 6

CanonolroroBKa 8 4 6

Bna npon,teNyroqHoil arrecrauH14 :

- 3aqeT 22 22

- 3K3aMeH JU 30

06uas rpyAoeMKocrb: 144 uacoe;
3AqCTHbIX EAHH14II:)

66 78

J\!
n/n

Houep pa3Aefla

lilcu|,|nJluHbl
O6t,erv
qacoB

Teua lerctlllu
Vqe6so-

HafJrflaH bre

noco6nr

I 2 J 4 5

OcHogHute no-
HflTVfl I'I 3AKOHbI

3neKTpOMaf-
HI4THOfO norff lt

TeopHil 3neK-

TpHqecK14x H

N4 AfH HTH bI X

ue rtei4.

)

Polu :lexrporexHHKtl H 3JleKTpoHHKH B pa3Bhrl'lH aBToMaru3a-

uHh npoH3BoacrBeHHblx npoueccoB 14 chcreM ynpaBneHht.

O6,racrra nptiMeHe H Ht reopn t't 3,le KrpoM arH nrHo ro no,'Ifl t4

reopHh lneKlpHHecKt'tx n t\{arHHTHutx uenefi. Ocuoauste noHr-

THr h 3aKoHbL lneKrpoN,{arHHTHoro no,rn. 3axoH norHoro roKa.

3aKoH lneKrpovalu nrHoi;i h H!)'KuHH. raxo u l-aycca. npil H utr n

HenpepbtBHocru MarHhrHoTo IloJlR. YpaatteHltr MaKceerra.

2

Teopun,rriHeil-
HbIX h HEJI14-

HeilHurx :ler-
TpHqecKHX Ue-

neti nocrosHHo-
no ToKa,

A

3,r e rrporex H tt Lr ec Koe ycrpo Icreo. H.lean H3 upo BaH H bl e 3rei\4 e HTbl

OcHoeHure noHtrtll u o6olgaqeHltt 3reKTpl4rlecKilx BertlqHH h

3J'reMeHToB 3neKTpHqecKhx ueneii. Meroaut pacqera ueleii nocro-

flHHoro roxa. 3arouut Krapxno(la, :axoH Ova &lfl yqacrKa uenH.

Meroa 3aKoHoB KupxroQa. Meroa KoHrypHblx roKoe. Meroa
y3n o Bbr x nore H uH ilrt o B. M eroa f KBI'1 Bilrl e HTHo ro fe Heparopa.

3 uep lerH.r ec rc uil 6wrauc 3re Krp Hq ec Ko il ue n r'r. B tlAut ao,'l sr-

aM nep Hbr x xapaKTep Hcrt4K, crarl4riecKoe lt anQQepe u utia,r b Hoe

conDorr4 Bre H lrs Hel u He I u ut x 3r eM e HTo B. M eroa ntleap A3auull

Her n ue I s srx 3,'reN4eHroB. fpa$ ulecrne u I ilcreHHble N4eroabl

paclrera 3r e Krp u q ec K Hx ue ne fi c He,l n He i't H st M 14 3rr e N4 e HTaM H.

J

Teopnn -nuHeii-
Hbrx 3neKTp14He-

crcnx uenefi
olHoQa: Horo

ch HycorlI.tan b-

HOfO TOKa.

4

OcHoeHute onpeae,teHhr, flapaMerpbt u cnoco6ut npeacraBne-

Hl4r chHycouAa,qbHbtx uanpnNeHrlfi t4 ToKoB. [tzQSepeHuua,lu-
Hbre ypaBHeliHt 3neKrpuqecKoro cocrosHt4t uenil. 3arou Ova
ri 3aKoubr KupxroQa B Kol\4nreKcHoii tpopve. KovnlercHstii
N4eroa pacqera. flpr.rev unxH l.reNTpHttecroI lHeprur H Brlnbl

l.r oLuuocreti. Ko:lrbrbu r Luenr M oIllHocrh. PeroHasc HanpRXeH Ht

H TOKA.

6



4

Tpex$a:Hure
3IeKTpHqecK14e

IlenH.

2

Tpexrpa:usre Ltenh H HX npeHNlytuecrBa flepea oanoQaruuln,lu'

Tpexrfarr-rar o4creMa ?AC. Cnoco6bl coeahHeHnt hcrotlH14KoB

il npHeN4HliKoe e rpexrfalHblx uenflx, ocHoBHble coorHorueHHt

Mexay (l]arHstvtl H nHHei;iHblN414 HanpflxeHilf l\4H tl r0KaMh npil

o1 N4 r\4 erp r,ttt Ho li Harpy: re. Pacqer rpex$a: u ut x ue ne il ut etoaov

aByx y3noB, c noN4otublo 3aKoHoB Oura ra KrapxroQa 3Heprerr-

qetxnfi 6arauc H pextlMbl pa6orur lneKrpl4qecKoil uenu' Cno-

co6ur u:uepeHuq artuaHofi n pearrranHo[ voulgocreil B Tpex-

6a:usrx uefltx.

5

HeluHefiHste
MarHHTHble ue-
nil nocTotHHofo
h nepeMeHHofo

TOKA.

MaruurHute t1enh nocTof HHbtx N{afHilTHblx noToKoB. Be,ril,t11Hsl.

xapaKTepH3yK)ulHe MaFHnrHoe nore h I4cnonb3yeMble npH aHull1-

3e h pacqere MaFHHTHbIx uenefi' OcHoeHble xapar{Tepucrr'tru Qep-

poMarHHTHbtx MarepHaroB. 3axoHut norHoro rora r'r KupxroSa

n rr MaFH ilTH btx uenefi nocrot HHOfO rO ra. 3leKrpoN4af H llTH ble

yc'tpoiicrea 3reKTphqecKilx ueneil chHycotl,4alnbnoro roxa n o6-

racru HX npttMeHeHnt. Marnuruule uenH nepeMeHHblx N4arHHT-

H blx noroKoB. Oc Hoeu ste ypaB HeH 14tl, cBf 3bl Bato[IHe 3re KTp HLle-

cKhe u N4afHtirHbte Berl4t]HHbl B Uenfx chHY99x49n!x9! r9x3:--

6

3rerrpnvecxue
MAUUHbI 

'trpauc$opuaro-
pbt.

2

n oaHoQarHoro
a3Horo rpaHcQop-
:rcofi. florePu
H nPHHuHn,lcri-

crehr MflT, pexnMbl reHeparopa, aBhrarert u ]neKrpoMar-

HrirnoFo ropt\4o3a. Cnoco6st sor6y;r<1eHnr MflT' SHeprert'lqe-

cKHe 14 3J'teKrltoN4arHllTHble npoueccur e MflT. Pa6ora H xapaK'

repHcrr4KH reHeparopoB. Pa6ora h xapaKrephcrl'lKt4 aBHrare-

,reii, nycr 14 prerynHpoBaHhe cKopocrr4 Aeilrare.tlefi' Vcrpoii-

crBo 14 ltpHHLthn .ueficratar rpexSarHol'o acnHXpoHHoro ABHra-

renn. Bpautaroueecn MarHhrHoe no,re. 3l]C o6vorox craropa

H poropa. Cxo,ruNesne. 3lerrpoularHurnstfi uoveHt' Mexa-

HhqecKUe u pra6oure xapaKrepHcrr'rrcu. llycx acuHXpOHHblx

asHrare,'teil c KoporKo3aMKHyrblM r Saruutv poropoN4, pery-

r 14DoBaH Ue Ll acrorbl Bpaue H htl u peBepc hpoBaHl4e'

T

Teopun arer-
Tpo M af H tjTHO fO

fionfl,

)

r4an 3neKTpht{ecKofo nolr, Teopeva

oHa n Jlan,raca. I-paQnuecKuI Meroa

nocTpoe H Htl KapTH Hbl nnoc Ko napa,rJ'leJI b HO fO 3ne KTpocTaT t4 qe-

cKoro nolt tt pacqera eMKocrll. fpaHnuHr'te ycnoBHfl AuQde-
peHur4arbtra,r $opua 3aKoHa norHol-o roKa tl nprHut4tta Henpe-

pbl B Hocru MitrH hrHoro noroKa. M arH t'trHoe 3KpaH ilpoBaH He'

A ual o rn r Itte KTpocrarH Ll ec Ko f o, craLIHo Hap H bl x ln e KTp H q e-

cKofo 14 N4afHtlrHofo no,leii. O6'ueN4Haq nJrorHocrb lHeprHH

MarHr.trHoro noln. YpaaHeHHq Marceer,la e xovrtrexcuoi

$opr'le. BorHoeoe ypaBHeH14e. [1ocrosuHaR pacnpocrpaHeHiltl'

Bo,r Hosoe conporil Bne H ne. f,ry6n Ha npoH H t(HoBeH rrr',I{,'r n ua

BOJ|Hbt. cDa:oeaR cKopocrb. Snepr'nn 3neKTpoMaf HHTHO|O nOJ'Ifl.

Teooenla Vvroea-[loilrtlHra. Pacqer noneii no Meroay ceroK'

Merol KoHeLt Hblx 3reMeHToB.

8

Bropuu Hule

ticTotlH14KH nH-

TAH H fl.

2

O6,racru nptl N4 e HeHllfl , xlacc rl S n rcaul4t ['l crpy t(Typ Haff cxe N4 a

r.rcrorr H H KoB BTop HrJ Ho ro n hraH 14 fl . OaHo nolynep HoAH ble H

aByxnonynepHoaHble cxeMbl' Pa6ora BblnpfMilTent co cfna-

xr.r Barc uru M rtr H,'l urpo Na.

o

Yq.rl nrel uH ste

KacKaAbl nepe-

N4eHHOTO H nO-

cTofHHOfO TOKa.

2.

OcHoeHste napaN4erpbl ycl'lJlHTent. YcH,'lhreruHblii KacKaa c

o6ulnv f Mt4rrepoN4 li c o6ultlu KonneKropoM. Tepinocra6u'rn-

3aul4r ycuJrr{TerbHofo KacKaaa. Cxeua 3aMeueHHR aJlfl Ma'tlofo

nepeMeHHOrO CHf Ha.qa ycnrHreJIbHofo KacKaAa c 06ur4N4 3N4HT-

repoM. 06,racru nphN4eHeHHfl ycfi,lHrerfl nocro'lHHoro roKa'

An,tnnuryaHo-qacrorHat n (laro-vacrorHat xapaKTephcr14KH

ycrlnilTenfl . locronHcrsa il lleaocrarKil pa3nHqHblx pexilMoB

oa6orut vcHJrt4TerbHblx KacKaloB

0

O nepauroH uste

H peuatouile
yc HJI ilTen l{.

Onepauuott H st it ycu,r tlrelt s. Crarnqecrhe H ril HaM HqecKlle

napaN4 erpbt. h H eeprrzpyro Lut't fi t4 ue h H eeprtlpyroutll il n ac-

u ra6 H br e vo4JI r{reJ'l ri. Cy n't v arop. ! ra $$e pe H ur,t aroP' 4 xf9IP9-

1



rop

I

Ea:oesre r,te-
MeHTbr LIHQpo-

aurx ycrpoicra.
2

Jlorh.recrcue lreN,leHTbt. Kol,t6r gaunoH Hbte u nocJreaoBarer b-

Hble 3JreMeHTsr. YcrpoiicrBa KoM6H Haunou Hoft J,lorH Kn : cyt\{ Ma-
ropsr, Lu u $pa'ropr,r, leut nrlparopbt, MyJl brh nneKcopsr. vcrpo fi -
crBa nocneAonare,rugoil Jtof HK14: Tpltrfepbt, perucrpbt, cqerqh-
KH.

t2
Vcrpoficrsa

NAM'TH.
2

Klacc u Q r.l xau Afr naMgT 14. Crarn q ec rar H aH HaNl Hq ec Kar na-
vrru. IlocronHHafl 14 oneparilBHar naMrrb. 3Heproraeucr4MaA v
3HeproHe3aBHcHMar rtaMrru. Flash - naMrrb.

l3

IlnSpo-
aHuIJtofoBbte h

aHilnofo-
uu$poeure npe-
o6pa:onarelu.

2

Vcrpoficreo arr npeo6pa3oBaHHr Sopvsr npeacraBreHhr r.tH-

$opvauur,t. Aualoro-uaSpoBbre u uu$po-auaroroaure npeo6-
pa3oBarer r.t. C noco6ur rroBbr [xeH Hfl 6ur crpoae ilcra ur npeo6pa-
30 BaH r.rr r.r uQoptr aur.r n.

tr4roro: 36

flparcrnvecKue pa6olst - yue6ua)4 n'nt to.t4 r re npedyc:tontpeHbr

JIa6o 6orsr.UPHtl a

J\b

illn
J\! pa:se.na

AHCUnnJII{Hlrl
Ha:eaHHq Jta6oparopHr,rx pa60r Tpyaoenarcocrs

(qac.)
I 2 I4ccreAoeaHue nr4HefiHbrx uenefi rocroqHHoro roKa I
2 a

J 14cc,reAoeaHr4e Hepa3BerBreHHbrx rletrefi nepeMeHHo-
f O CI,I HYCOI4.U,AJIE,HOf O TOKA

AT

t
J J Irl ccreAosaHr4e pa3nerBJreHH brx uetlefi ttepeMeHHoro

c14HycounanE,Hofo ToKa
2

4 4 Irl ccreAos aHr.re rpexO a3Hbrx uen efi rpr4 coeAr4HeHur4
Hafpy3KH B 3Be3ny

4

5 14ccrenoeaHr4e HeJr aHefi Hbrx qenefi rocrof, HHoro
TOKA

2

6 6 14cc,re4oeaHr4e oAHo0a3Horo rpaHcSopvaropa 4

I,Iror 14 3:fi ceMecrp l8
7 6 14cc,reAosaHr,re rpex$a:Ho ro ac 14 HXpoH Horo nBu ra-

TeIq c KopoTKo3aMKHyTbrM poTopoM
2

8 6 tr4 ccrero eaH r.re ABr,{ f areJ'I t n ocro s H H oro ro Ka [aDaJ] -

JICJIE,HOf O BO36Y>KNEHI,Ig

2

9 8 ZccreAoeaHne o4uoQa3Horo BblrpqMr4Tert 2
l0 9 Irl ccreAoeaH He x apaKTepu crr4 K 6 nnolrpu o ro rpaH -

3HCTOpa H yCHnhTeIbHbrx KaCKanOB C O6UtUnr 3MHT-
TepoM

4

ll l1 Zccr eAo e aH r.r e ycrpo ilcrB KoM 6 r.r H aur4 oHH oft Jrorrr K H 4

t2 ll 14 cc,reAo e aH 14e ycrpo fi crB rrocJreAoBareJrbHofi lo ru-
KV

Aa

Llroro 3a 4-fi ceMecrl) l8
llroro 36



C 6oraaMocToqTeJI>Haq AEHTA
l\!
n/n

HalrvlesosaHlre pa3-

Aefla ArrcuurrJruHbl
BUA ca lrocrorrrefl brroii pa6orsr Tpyaoemrcocrs

(qac.)
I z J 4

OcHosHue rroHflTur h
3aKO Hbr 3JreKTpOMilfHr,rT-

HO|O rronr H Teoplll4

3nercpr4qecKr4x 14 Maf-
Hr4THbx ueneft.

floeropeuue Marepr.raJra reruufi . Cauocrog-
TCJII,HOC OCBOC HI{C OT,U,CIIbHI,IX V'IE6HSTX EO -

npocoB. 4

2 Teopur rusefiHsrx r.r

se,rusefi srrx 3.[eKTpH-
qecKr4x ueneil flocro-
flHHOtO TOKa.

fI o nropeuue M arep r.r aJIa lexquil. fI oAroro exa
K npaKTHqecKHM H ,'ra6oparopHbrM 3aHsrutM.
Peueune 3anaq u yupaNneHnfi. 4

aJ Teopaa,rusefiHux
ineKrpr4qecxHx uenei
oguoQa:Hofo cL{}lycoH-

AAJIbHOIO TOKA.

florropeHH e JreKur4 oHHoro Marep u a,ra. IloAlo-
ToBKa K [paKTuqecKuM h :ra6oparopHE'IM 3aHs-

rl7sr . Peuerrue 3aAaq H )'rrpDKHeHrafi. Cavo-
CTotTeJIbHoe ocBoeHI4e oTrl,enbHbIX \ te6usx
BOI]DOCOB.

4 TpexSa:Hue 3neKrplr-
qecKLIe ueilu.

fl onropeuze neKur.r oHH o lo M arepl{a,'Ia. fl ol-
foroBKa K npaKTr4qecKr4M r4 -na6oparopHuu
3atsrr4flM. Peurenue 3aAar{ u ynpaxseszfi.

A+

5 Ile,r ranefi Hsre MalHr4T-

Hbre uellu [ocro9HHoto
14 neDeMeHHOfO TOKa.

flonropeHrae JreKurroHHofo Marephala. flol-
foroBKa K npaKTHqecKr4M r4 :ra6oparopurtu
3aHflTLrflM. Peuresue 3aAaq Iz ynpaNueHufi.

4

6 3lexrpu.recKue MarrIH-

Hbr H rpaHcQopuaropu.
flo nrope H u e JreKrrr.t o HHo ro M arepll ara. lloAro -

ToBKa K rrpaKTuqecKuM H ,ra6oparopHblM 3aHt-
TH.rM. Peruerrue 3aAalr H yilpaxueHIail. Carrao-

CTOfl TeJ'IbH Oe OCBOeH 14 e OT,q,er'lbH bIX We6Hrx
BOIIDOCOB.

6

7 Teopr,rr 3neKrpor\'{ar-
HHTHOfO NOJIS.

floeropeuue,'reKrrr4o H H o ro Marept4a,ra. f] ol-
roroBKa x,ra6oparopHbIM 3aHqruqM. Peure-
Hr4e 3aAarr H ynpaxHenafr. CavrocroqrerbHoe
ocBoeHr4e orAeJrbHbrx yue6urrx BonpocoB.

4

I,Iror o ra 3-fi ceMecrl) 30
8 Bropzuurre Hcro rIH14KI,r

NI,iTAHVfl.

lloeropeHue MarepHaJra. floAroroBKa K npaK-
TuqecKr4M ra ,ra6oparopHbIM gaHqrrlsN4. Pe-
[reHHe 3aAaq u ynpaNseuufi.

8

9 Vczrzre,'IrHble KacKa-

Abr ilepeMeHHofo 14 IIo-
croqHHofo ToKa.

flonropeHne neKrrr4oHHof o M arepna,ra. floAro-
ToBKa K [paKTr4r{ecKrrM r4 na6oparopHblM 3aHq-
TlzqM. PerueHze 3al.a.a 14 yrrpaxtHeHzfi. Cavo-
croqrerbHoe ocBoeHr4e or,4eJrbHbx yqe6srx
BOIIDOCOB.

8

r0 OnepaqrzoHHbre u pe-
lllarouln e y cvt ilLrT e IIr4 .

ll onro peu ne neKul.r oH H o ro M arepna,rra. f] oa-
roroBKa K [paKTrzqecKHM 3aHrlTagl,t. Peme-
Hr4e 3aAaq u ynpaxHeHnft.

8

u Ea3oerte 3reMeHTF,I

ura$poelrx yclpoficre.
flonropeH n e JreKur4oH H o ro M arepr4a,ra. flol-
foroBKa K npaKruqecKuNr H Lla6oparopusttu
3aHsrvflM ClarvlocrosreJlbHoe ocBoeH14 e or-
.[eJrbHbrx vue6gslx BorIpocoB.

8

T2 Ycrpoficrea naMqrn. flonropeH ue JreKur.{oHHoro Marep r4ara. floAro-
ToBKa K [paKTr4rIecKuM 3aHqrugn. PeureHue
3anaq u ynpo{tHesufi. Canocrof,TeJrbHoe ocBo-
eHr4e oTneJrbHbx BorrpocoB.

6



l3 IJzrf po-auanoroBbre
aHaJroro-rIr4$ponue
npeo6pa:oBareJru.

V l roBTopeH14e Marepr.jana. lloAroroBKa K rrpaK_
Tr.{qecKI4M 3aHsrLrflM. pelreuue 3a.[aq rz
ynpaxHeHHfi . Cauoproq.ferbHoe ocBoeHHe
oTIeJIbHhIX v.le6nlrv p^rrn^^n D

4

Vr r I u! u )q a-tt LE|VIEIJ I U

nTofo 42
72

5. IIpu-uepnon mel(amuKo Kypcosbrx pafuont

Haprnrenonauue reM
Meronrr pacrrera qenefr no.tor*u @qellu.

3Heprerzvecxufi 6atauc 14 pexrrMbr pa6orlr 3neKrpr4 qecrcoi qenu.

I-paf,zvecrcL{e r4 qr4cJreHHbre Mer(

flpzxna4ntre nporpaMMF,r Anq lpacr{era 3neKTpzqecxv x uenefr.
OcHoeFrr,re onpeAeneHr.rr, rapal,{erp"r, cnoao6", IpeAcTaBneH14.s C14 HyconnanbHbIX
HarrpsxeHufr H loxoe.
Kovn,rexcHrrfi nreroA Ou."aru. ,

socrefi . Ko:6OvuueHr MouIHocrr.r.
V BVN,H MOTII-

TpexSa:Hue uenfi pr HX npenM)
3,4C.

3Heprernvecxnfi 6a,rauc r.J pex,Mbr pa6orsr )reKTphqecrcoI rtenz.

3,rercrpouarHzrHbre ycrpoficrei *"r" ro"a,, 06"*
cTH WX [pHMeHeHr,lq.

Pa6ora rpaHc$opvaropa no4 Harpy:r<ofr .

Vcrpoficrno L{ nprzHrtr4n aefctJr" MltT, pexHMbr feHepaTopa. ABAfaTeJu H 3JreK_
MafHr4THoro ropMo3a. Cnoco6rr sos6 esns MllT.

Pac'rer H 
''pr4HLIHn 

Aeficrsvs rpex$a:H.ro acHHXpoHHofo nBr.{rarerq.
flycx aca uxpoHH brx 4nurare,refi
poBaHr,re qacToTbr BparrleHr4s z peBepcapoBaHVe.

fpa$Hvccrcuft veron rocrpoeHr.t oorrllri
cKoro noIIfl V pacr{eTa eMKOCTI4.

O6'racrr' llpH MeHeHI4 r, rcnacc a Sl@;cro.rH H Ko B Bropr4,+
HOfO ItLI'faH h.q.

Vcu,rurensHuil xacrcan c o6utzv 3MarrepoM r.r c o6rqnv KoJrneKroDoM.

O6'racrl [pHMeHeHa s' ycvnvrer' no"to@.t"at-"a" ,
-qacToTHaq xapar(Tepfi cTrrKtr y cvnvTerg.

Vcrpofi crna rcon6nsaquoHHofi ,ro."nn cyMMaropbr, urzQparoprr, 4eurasparopbr.
MynbTu IIne Kco pbr AeMyn bTr4aJreKco

Ycrpoficrna nocJreAoBare,rrHoftlrorl,rKLr; TpHffepbr, pefr4crpbr, clrerqr4KH.

10



?n PereHepaqr4s, ALrHawLrqecrofi ilaMflTvr.llocrosHHaq r{ ofleparr4BHa_fl [aMqrb.

3 H e pro : an r4cvMal 14 3 H ep ro H e3 aB r.rcr4 M aq n aM srb.

Maco'rHoe fl3V, olnoKparHo rrporpaMMr4pyeMoe fl3y, neperporpaMMr4pyeMoe
tl3y.

Ycrpoit creo AJrq n peo6pa:o Bat:z.s $opvrr npqncraBneu ua aH Sop Malrr4u.

2l

22

23

1A

""-"T 
ttr0p"Bbre l,t un$po-aHa,roroBbre rrpeo6paso"ur"nr.__

Cxentu pearu3arturz IJAtI a AI{fl. floc,reAonareJ'rbHbre H napaJrnenuusre AI{1.25

6. O6pasoeomerbHbre mexno,,tozuu

B cooreercrBuzr c rpe6oeaHHsvrra OfOC BO no HanpaBJreHr4ro noAroroBK a peanv3arlufl,
KoMrlereHTHocrHoro noAxoAa npeAycMarpHBaer rxrrpoKoe acrloJrr,3oBaHl.{e B yue6uou npouecce
aKrI'IBHbIX a I'IHTepaKTI4BH6IX Qop* npoBeAeHlrg, za:nsruit (rcovntrorepHbrx cuwytatluh. Aeno-
BbIX H poneBblx urp, pa:6op KoHI(perHbIX cr.{Tyar-12fi, ncuxo:rorr.{qecKr.re 14 HHbre rpeHzHrz) n co-
rreraHrr4 c BHeayAaropHofi pa6orofi c uelblo SopuuponaHprfl, t4 pa3Blrrufl npo$eccuoHaJrbHF,rx
HaBbIKoB o6yuarorqraxcs. B paMKax yue6Hux Kypca npeAycMorpeHbr Bcrpeqla c npo6eccopcKo-
IlpenoIaBareJIbcKHM cocraBoM BprHcxoro rocynapcrBeHHoro rexHur{ecKoro yHr4BepcHTera, re-
HepanE'HEIM A[pel(ropov OAO (MM3), OAO (PUK) Macrep-KJraccbr c pyr(oBoAr4re,,r.sMr4 [po-
eKTHbrx orAeJroB r,r 6ropo ),Ka3aHHbrx tpeanpuxruil.

[,ra nocruxeHarr rrocraBl]eHusrx qelefi rrperroAaBaHue, AwcLUrrrJrHHbr peaJrr43yrorcs cJre_
Ayloune cpeAcrBa- cnoco6rr H opfaHH3arlr4oHHbre MeporrpHerHs:

Wzyueuue reopert4qecxoro Marepvuru AncrlunnrrHbr Ha neKuuqx c hclolrb3oBaHl4eM
KOMIIbIOTepHbIX TeX HO,rOlUft ;

- CaltocrosrertbHoe Li3yr{eHHe reoperr4qecKoro Marepvuru nuarr4rrJrr4Hbr c r4crroJn3oBa-
FIHeM Internel-pec)/pcoB, rzu$opvaul4oHFrr,x 6az, MeroAaqecKrrx paapa6ororc, cneuna,rlHoil
y.re6Hofi n HayuHoft nr4Teparypbr;

3axpeueuHe reopert4 qecKofo Marepuarra upu BbrrrorrHeHr.rr npo6,reMHo-
opl4eHTr4poBaHHbrx, rro14cKoBr,rx, TBOpr{ecKax :a4auzfi n pa6ouefi TerpaAr.{.

!,rr 4oCraXeHI'It nnaHl4pyeMblx pe3ynbTaToB OCBOeHI4-I AHcUHIrnr4HbI ltptJ frpoBeAeHzu
lrpaKrvrlecKlix 3aurrhit, la6oparopHux pa6or u qreHuq lerqufi [pr4MeHqercs pflL
o6pa:onareJrbHbrx rexr{oJrofr4ft , rcponae yKa3aHHbrx e ra6rzue:

Merol npo6renHoro o6yueuul (lexquu, npaKr'qec xue zauxrus.)
O6yueHrze Ha ocHoBe orrbrra (lercqnu, flpar<rlrqecxne :aHrrnr)
Olepe>xarouraq caMocrosre;lbHa.s pa6ora (cavocrorreJ'rbHaq pa6ora cryleuron)

7. O4enovnue cpedcmaa dna meKyu4ezo RoHmpo,qn ycnenaeMocmu, npoMurcymoqHoil um-
mecma4uu no umozolv oc6oeHun ducqunnuuot u yue6uo-nemodurtecKoe odecneqeuue co,l4o-

c monmerbno it pa6omat c myd e umo e

oqenxa ycneBaeMocrr{ cryneHToB ocyuecrBrqercs no pe3ynETaraM:

I1

Ceuecmp
Bud suttamun
07, nP, JTP)

tr4 c n on osyen u e uH me p aKm uB H br e o1paso ea meao-
ilue mexHoJlozuu

Konuqecmeo
qacoB

III. IV
JI lT-nleroAlr, Case-study l5
tIP He npe4ycMorpeHbr yve6utrn,t [raHoM
JIP IT-neroArr, Case-study 20

Zroro: 35



l.WHlusuly&'IbHbIX zalaauit (pacuerno-rpaf,uuecxze pa6orrr), nuno,rureMbrx Ha
npaKrl4r{ecKvtx 3aHflTlrtx - TeKyrrlr't fi xoHrpolt. I_{e,rr pa6or: [poBepKa ytreHuft H HaBbrKoB
caMocrosreJlbHoro peueHnt KoHKperHblx 3anar{. TenyUr.rft r(oHTponb Mo)r(er ocyUecrBnrrbcr
nyreN,{ perxeHr4r recroBbrx za4a:uuil.

2. BunolHeHlre Kypconofi pa6orrr.
3. flyrevr ycruoro orpoca Bo BpeMs c1avn 3aeera,3aqer flpoBoAhrcr rro 3aqerHrr1r 6r.t-

JreTaM, coAepxaul4M TeopeT]zr{ecl(l4e Boflpocbr u pacu€rno-rpaSrauecrcVe 3aAaqr4,
4. flyrervr yclHoro onpoca 14 npoBepKa pe[reHaq 3aAarl Bo BpeMq c/Laqv 3K3aMeHa. 3x:a-

MeH ttpoBoAVTcfl tlo SK3aNlelraur4oH]rbrM 6rr,rerav. co]lep)KaunM Teoperur{ecKre Bonpocbr L4 pac-
uerno-rpaQaqecKHe 3aAarr14.

7.1. Ilpunepot KoH,nponbHbtx 60npocos:

l. IluHeftHtte 3neKrpr4qecKze uenr4 [ocrosHFloro roKa. 3axoHrr KupxroSa. Barrauc MourHocrt4.

MeroAr,t npeo6pa:oBalil4fl 14 pacqera lrauelinrrx 3neKTpr4qecxux qenefi rrocrosHHoro roKa.

2. He,ruseilutle 3neKTpl4qecKue rrenu [ocrorHHoro roKa u MeroAbr rdx paclrera.

3. IIzHefisrte gneKTpI4qecKfie IIerII4 cr4HyooriAanbHoro roxa. Peaxrr{BHbre rz aKTaBHbre 3JreMeHTbr B

ueIIflx ctIHycoH.qanlHofo ToKa.

4. MeroAtr pacqera,rnsefrslrx 3neKTpnqecxlrx qeneii cwHycor4nurbHofo roKa.

5. Bexropnue AHarpaMMbr ?JreKrpHqecKr.tx rlr:rrefi cHHycor4AaJrbrroro roKa.

6. Pe:onaucHble rBJreHVt B lneKTpr4qecKr.rx qe[qx c]4r{ycor.{raJrbHoro roKa.

7. TpexSa:usle 3neKrphuecKl{e qeilfi, flo,ryueHne rpexrpa:Hrx 3!C. Ilperznryruecrea rpex0a3Hbrx

uenefr nepen oguoSa:ntruH.

8. Cooruomesus ttunefiHLIX H Qa:ur,x 3neKTpr4qecKHX BeJrrzqr4u n rpexSa:Hbrx qett;{x npr4 pa3-

JIHr{Hbrx cnoco6ax coeAr4H eHr4q Harpy3Kr4.

9. MeroArr pacqera rpex$a:usx 3nerflpur{ecrurx qenefi B pa3nnqHbx pe)KaMax pa6orur.

10. OcnoeHLIe rtoH.ITHq reopHu 3neKrpoMafHr4THoro r]oJu. Vpanueunr Maxcee,'r,'ra.

I 1. PacnpocrpaHeHue paAr4oBonH B cpeAax c palnur{HbrMr,r xapaKrepr,rcrr4KaMu. Bo,'rHoeoe conporr.rBne-

Hrae. fny6r.rHa npoHr{KHoBcHHs, finnna BoJ'rHbr. @a:oear cKopocrb.

I 2. 3ueprur 3,TeKTpoMafHhrlroro nor'rq,

13. MarHrzrHbte qenH. 3leH,tesr;t varHurHoil uenlr. 3axou ro,rrHofo roKa.

14. Kpasste HaMarHIlquBaH:afl 3neKTporexHuqecKvtx MarepHa!.roe. OcHoeuEre coorHorueHVn AIrs

@;B;H. 3axousr Kupxro$a Anq MarHr4rHrx uenefi.

15. Meroarl pacr{era Hepa3BerBneFrHbrx z pa3BerBneHHbrx MarH}rrHbrx rrelefi.

16. oaHoSa:Hbre u rpexSa:nsre 3neKrpnqecKr,re rpanc$opnraropr,r. ilpznqzn AeircrBufl. r(oHcrpyr{-

IIVfl.

17. OnpeaeJleHue napaMerpoa rpauc$opMaropa a3 orrbrroB xoJrocroro xoraLr KoporKoro 3aMbrKa-

HII,g,.

18. Ocnosnble 3HeprernqecKHe coorHomeH r4fl nrrfl rpanc$opnraropoB. Br4Abr rrorepb.
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19. Maruraubl rlocrosHHofo roKa. Ycrpoficrno H npuHrrr4n Aeficrerdq. OcHoeHue coorHorrreHu.fl.

Xaparrepracrr4Kr4.

20, Cnoco6bl pefynupoBaHVtl Llacrorbr Bpail(er{nr Marrr14Hbr IocroqHHoro roKa.

2l. AcraHxpoHHbre MailHHbr. Ycrpoilcreo 14 ttpuHunn nefrcrr]r4r. OcuosHrre coorHotueHnr. Xapax-

T epyrcrt4 Rt4. C rco,r srre s n e,

22. cnoco6br perynr4poBalrr4r r{acrorbr Bpaqer{Hr acuHXpoHHor.o ABHrareJrs.

23. Bropzutlble l4croLIHHKI4 3J'IeKTponHTaHufl. Cxelrsr o4HoSa:Hux BbrfipqMurereil. OcuoeHrre

coorHo[IeHI4t 3neKTpI4qecKIrx Benr4qrrH. Cpaeueuue pa3naqHErx cxeM Bb]rrpsMreHr4s.

24. Arcueuble H peaKTHBHbIe cfna)IivBarorqze $rz,rrrpbr, Tun6l, cnoco6rr BKrroqeHuq, rpr4Hur{rrbr

pa6orsr, cpaBHeH14e.

25. Erzno,rqpHbre rpaH3ucropbr. Tllnu, BAX, ocHoBHbre [apaMerpbr.

26. MuocwHaJrbHF,te h - napatrerpu 6nnolflpHbrx rpaH3r4cropoB.

27 . f pa$uuecxuit pacller ycl4nnTenE,Horo KacKaAa c 03 ua 6ano,upHoM TpaH3hcrope.

28. Tepvoctalutuza\ur (oullrrepHarr H KoJrJrerropnal) ychnnTenbHoro KacKaAa c 03.
29.Ycutture,rr,Hufi Kacl(ar c OK na 6nno,rrpnoM rpaH3zcrope. CpaeueHue KacKa.qoe c 03 u OK.

30. Onepaur4oHHbre ycvrvrrenv. rapaMerpsr (cruLrnuecKHe H AuHaMnqecruae). vcrpoficrea npeo6pa:o-

BaHr4A aH aJI oro BbIX c H f l{a,'I o B H a oc H o Be o n elp aqlz o H tlbrx y c]/.nrrrele [.

31. Ocnosuble JlofuqecKpre oflepauuH. Iloru.{ecKr4e cr.rrHaJrrr. JloruqecKr4e 3JreMeHrbr.

32. Tpurrepsr. RS n D - rpar.repbr. lerzrellqacrorsr sa 2.

33.Tpurrepsr.JKHT-rprarrepbl.lloryueuueHaocHoBeJK-rpnrrepaDzT-rpzrfepoB.

34. flapanneJrbHbre r4 rrocJreAoBareJrbHbre pefucrpbr Ha ocHoBe D - rprzrrepou.

35. Cqer'{uKIi LlMrlynbcoe (cynnrupyrcurr4e, Bbrr{vraroque) ua ocHoBe T - rpnrrepon.

36. {enru$paropbl, ruurfparopu (npocrlre, nphopr,rrerHure), Mynbrr.rlneKcopr,r, AeMynbrnrrneKco-

pbr.

37. I{ra$poebte cyMMaropbl. Bbrql,rrarerx4. KoMraparopsr (ua ocHoae cwMaropon), AJIY.

38. Tunlr fl3V. flocrpoeHr.{e fI3V c hcrrorrb3onaHheM aerr-nzflpa-ropa. Flash - raMrrb.

39. O3y. Crarzqecrche H ArzHa\,ru.recrcze O3Y,

40. uAn, Aun.

II p wtep u,mec mo s brx z s do n uit:

Tecr J\! I

l. 3",texmpuqecKen cxe.va 3mo:

A. rpa$uvecKoe u:o6paxceuue HAeanbHofi olexrpuqecrcofi uenu c rroMorrlbro u1eanu3vpoBaH-

HbIX 3JICMCHTOB;

B. rpa$uvecxoe u:o6paxeHHe pea,rrHofr 3J'IeKTpHrrecrcoil qenu c noMoruE,ro peanbHbrx 3JreMeH-

TOB:
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B' rpa$rauecxoe nso6pa)I(eHHe pealr,uofi 3neKTpr4qecrcofi qera c rroMorqbro ,u6eanr,VpoBaHHbrx

3NCMEHTOB;

f, o6lentHoe nso6paxeH14e peantHol o,lexrpuqecrcoil uenu c rroMorrlbro LrKeutu3LrooBaHHbrx

3JIEMEHTOB,

2. Yse.u i.,te Rmpuqe c r:oit t1e ntt cmo ;

A. trecro coeAr4HeHHr AByx zlu 6o;lsruefo Lrr4cJra nereeil;

B. lrecro coeAarreHHq rpex zlu 6olsurero rrltcra nereeil;

B. uecro coenr,rHeHrzr qerr,rpex zlrz 6oltuefo qI4cJIa eereefr:

f. necro coeAr.rHeHHq nrc6oro qvcranernefr;

3. Bemeu 3neKmpLtqecrcou tlenu npedcmaenuem co6ou;

A' yuacrox qel]n'' o6pa:onaHgttfr loc,reAoEarenbHo coeAVHeHHbIM14 3JIeMeHTaM]4. r{epe3 Koro-
pbre [poTeKaeT OAHH H TOr )Ke ToK;

E' yuacrorc qen14, o6pa:onanustfi uaparrTeJrbHo coenr4HeHHbrMa 3reMeHTaMr.r, qepe3 Koropbre
npoTeKaeT CAVH V TOT )Ke TOK:

B. yuacrorc uenn, o6pa:onaHsurft noc,reroBarenbHo H napanneJrbuo coeAr4seHHbrMH 3neMeHra_

MI4, qepe3 KOTOpbIe npoTeKaeT }AIIH U TOT )r(e ToK;

f' yuacrox uerlH, o6pa:oeaHnstfi coenuFreHHF,rMH ssesAofi 3JreMeHTaMpr, qepe3 Koropbre rrpore-
KaeT oAr4II H TOT )r(e ToK;

1. II a p a.t.t en au o e c o e d u H e H Lte o.rt e.\4 e H m o B s mo c o e d uH e H ue .

A' npa f(oropoM x oAsofi utoi't xe flape y3JroB rrpt4coeAr4HeHo HecKoJ]rKo eereefr u HaBcex Ber-
B.qx rzMeroTcr pa3H6re r{al] pr)KeHr.rs;

6' npra KoropoM x oluofi z rofi xe nape y3noB rrpr4coeAr4HeHo HecKoJ,rrxo sereeff H Ha Bcex Ber-
Bqx HMeeTCS OAHO H TO x{e Ha[prxeHHe;

B' npr'r l{oropoM rc olHofi w toit xe nape eersefi nplrcoeAnHeHo HecKoJrsrco aeree[ rz Ha Bcex

BeTBtX r.|\,reeTcr onlto h To )r(e Ha[pgxeHHe:

f' npz KoropoM tt o4utlfi t'ttoit x(e nape y3noB nphcoeAr.iHeHo HecKoJrrsrco eereeil H Ha Bo Bcex

BeTBSX OAUH V TO )Ke ToK.

l'ecr J\l 2
l. Koumyp ineKmpuqecrcoii tlenu emo;

A. lrcr6ofr pa3oMKHy*rfi nyrs, flpoxonru uil noHecKoJrbKr4M BerBqM,

B. nro6ofi [yrb, npoxo1qr]Jufr rro HecKoJrbKr4t\4 BerBrM;

B' nro6ofi ravrcHyrrrfi [yrb, r]poxoAsrquft ,'o HecKoJrbK].lM BerB.rrM;

f. nro6ofi :anaxHyrrrfi [yrb, [pox o1suluft ro y3naM uerfi:
2. Hesqeucuttttii Koumyp lmo;

A. rcouryp, r rcoropsrfi BXoAr4T xorr 6r,r .qBe HoBbte BerBr4:
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B. nerel, B Koropyro BXonHT xorq 6bI oALtH HoBbrfi ::retreur,

B. pa:on,trcuyrrrfi xouryp, B Koropurfi nxo4zr xors 6rr oAHa HoBa.r BerBb:

f. rcoHryp, n rcoropsrft Bxorrar xors 6u onHa HoBar BerBb;

3. Ilocmonuuuti JreKmputtecxuu mor -. J.Tetin,tpuqecxuu ntox ;

A. :Ha.{eHr4e Koroporo He a3MeHrercg Bo BpeMeHV;

B. :HaqeHpre u HarrpaBJTeHHe Koroporo He [3MeHrercr Bo BpeMeHr4;

B.HanpaeleHr4e Koroporo He u3MeHqercr Bo BpeMeHa;

f. sFIa'{eHLre H Ha[paBneHrze Koropofo r]3NreHqercq Bo BpeMeHr4 corJracoBaHHo;

4. Bmopou 3aKoH Kupxzocrta yntcepcrcdaem qmo

A. reouerpar{ecKa.q cyMMa na4euufi Hailp.q}(eHnfi e JT}o6oNa 3aMKHyroM r(oHType paBHa a,'rre6-

pauvecrcofi cyMMe 3AC, BXoAquIHX n 4auutrfi KoHTyp;

B, cynrtra Moly,'Ieil naAeHuii Hanpqr{eHl4fi e mo6oNr 3aMKHy'foM KoHrype paBna a,'rre6pauuecrcofi

cyMMe 3,I{C, BXoArlr1HX e AaHHslfi r(oHryp;

B. alre6pavuecKafl cyN,{Ma nagenuit Ha[pq]r(eHr4fi g ,rrc6oH,r 3aMKHyroM KOHrype paBHa a-lre6pa-

u.{ecrcofi cyMMe 3AC, BXoAqu1HX e AaHHsril r(oHryp;

f . a,rre6pal4rlecKat cyN{Ma naAesHfi HarrprxeHr.rfi e,T}o6oN,1 3aMKHyroM KoHrype paBHa cyMMe

Moly,refr 3AC, BxoAqrtlux B AaHHbrfr KoHTyp.

4. Ilod uetuueiluut.rtu oreKmpuqecKun4Ll 4ennMu noHuvanm oreKmpuuecKue Llenu

A cogepNaullie 3neMeHTbI c He,rHHefiHrlMr4 BoJrbr-aMnepHbrMz, ee6ep-aMrrepHbrMr4 14 KynoH-

BOJIbTHbTM14 XapaKTepH CTT4KaMIZ ;

B. colepxaul4e 3neMeHTII c,'rnueftHuvH eoJrbr-aMrrepHbrMH, ne6ep-alrnepHbrMH rz KynoH-

BOJII THbIMH XapaKTepH CTHKaMId;

B. co4epxaulne 3JIeMeHTL,I c seluHefisrrMu MexaHr4r{ecKHMa xapaKTepucrrrKaMH;

f. colepxaurne 3ne\{er{Tbr c uelnHeilurrMH Te[J'IoBbrMH xapaKTepr4crtIKaM14.

Tecr }l"s3

]. HetuueilHbre ire.r4eumw nodpasdennrcm ua...

A. AnoAusre, TpaH3HcroprrEre u rrzprzcropFrbre;

B.pe:ncrueHbre, HHryr(rr.rBHbre r,r eMKocrHbre;

B. Qoro4uoAHbre. cBeroAHoAHbre r.{ onrorrapbr:

f . rceaaparllr{Hbre, rrznep6olzqecKrie H 3KctroHeHrIr4u}nEHbre;

2.Henuueitruble pesucmopbr s omnuque om nuueituutx o6nadarom HeJtuHeitrctttu Bo.qbm-

a.r4nepHbt.t4u xapqKnlepuctiluKa,t4u u .r4o?yln 6wmu nodpasdeteHd Ha dae 6o.tuwue ?pynnbr...

A.HeynpaurreMEre H yttpaBnfl eMbre;

B. npono,roqHbre H yrneportHbre;

B. 6olsuofi ro.rHocru u vastoit roqHocl'Lr:
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l, nocroguHbre h nepeMeuHr,tQ.

3. Cun,v e mpLlq H bt.\4 u H ctsbr 6 a rc m u e n uu e uu ut c ).r e.v c H n t br . ..

A. y rcoropbrx chMMerpuqHar Soprvla.

ts. y roroplrx BAX He 3aBl4ctr or HanpaBneHr4ft TOr(a B r{HX 14 HanprxeHkflHa3a)KHN4ax;

B. y xoropbrx BbrBo.qbr pacnoJrox(eHbr cHMr\lerpr4qHo;

f . y rcoroptlx BAX 3aBl{csr or HarrpaBnenufi rora B HHX H HarrprxeHus Ha3ax(r4Max.

1. H e c u.v.v e nxp u tt H br.r4 u H cr s br 6 aro m u e n uu e it H br e oJl e,\4 e H n I bt ...

A y rcoroplrx BAX He oAI4HaKoBbr [pH pa-JJrr.rr{Hbrx HanpaBneHr4rx roxa r{ Harrpr}Ke Hns Ha 3a-

)KI.IMAX;

B. y xoroprrx Sopr'ra He chMMerpr4qla;

B. y rcoropsx BAX oAHHaKoBbI rlpr4 pa3nu qHbrx Harrp aBreHnsx roKa u HanprxeHr.r fl Ha 3alqu-

MAX;

f . y rcoropsrx BbrBoAbr pacflonoxeHb] He cr4MMerphqHo.

5. B zpynny Heynpas.rtLe.\t brx Hentilteimux puucmopoe cxodnm,..

A. rpexoleKTpoAHbre (u 6o:lee) JraMnbr, TpaH3r.rcropbr, rnpr4cropbr;

6, repnaope314 cropbr, Sorope:u cropr,r, Qoro4zo4u, MarH rrrope3r,t cropbr ;

B. rpaH: u cropbr. rr4pr4crop br, rrpeAo xpaH Lrr e Irv, ;

f. lavnrt HaKaJII4BaHI,I-s, 3J'IeKTpI,IqecKas Ayra, 6aperrep, ra3orpoH, cta6uru4TpoH, rronynpoBoA-

HHKoBbre BbrrrpflMHTelu (.tuoasr).

Tecr J\b 4

l. Vpaaueuutt3alucux4ocmltu - u(t) u I: i(t),6 uenu 3.qeKn.tponJtumKuconpontuelteuue.u 50

Ou, erc.'tto'teuuoit G cemb nepe.veuHozo moKa c ttacmomou 50 fa Lt Hanpn)K,errue.u 220 B, uttenm

eud ...

A. u = 3 l0cos100rut. i - 6.2 cosl00rt;

B. u : 210cosl00rt, i : 12,4 cos100rut;

B. u : 3 lOsinl007rt, i : 6,2 sin100nt;

f. u : 620cos100nt. i : 12.4 cosl00rut.

2. Bwpaxeuue d.ttt moKa uxteem aud i : B sin(at + 200). Tozda 6brpa)K,eHue d,qa ezo xs.y-

nte rccuou aun.tumy)at pacHo...

^ 1...=8e'20"
A."',:

| ^ il0"
$. 1,,='ic 

:

/ - Q- ilo"
B.',,-ot :
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f.l,=8et2o"

3. Ko.un",terccHan &r,rnaumyda HanpniceHut pa6Ho U =25e-'to" , *ordo ldparceHue dnn neuo-

BeHHozo 3HaveHun omozo Hanpn)rceHun uMeem 6ud...

A. .i : 25cos(rot - 300);

E.i:2Ssin(rot-600);

B.i:5Osin(ort-300);

f.i:25sin(cot-300);

4. Bwpatrceuue dnn KoMrLqeKca deucmaytot4ezo 3He.teHun HanpfiteHun moKe u : 8 sin(al +
200) uueem aud...

4,,

6.U=4e''u;

, il}tl

E. U=),Ole'- .

,t, r )orl

B. u = ).o le'-- .

f.U=8e''u
5. ConpomurueHue rcoudeucamopa eMKocmun 4 urc@ s cemtx c qacmomoit nepe.veuuozo moKa

50 u 400 f4 paauo...

A.0,1 xOtr,0,8 rOv;

E. 1,6 xOnr,0,2 rOnr;

B. 0,2 xOu, 0,05 xOla;

f.0.8 rcOn,r.0,l rOv.

Tecr J\b 5

l. Roudeucamop GK,ltoveH 6 cemb nepeMeHHozo moKe cmaudapmuoil .uacmomut. HanpaiceHrle B

cemu 220 B. Cu.na nloKa s 4enu 3mo?,o rcoudeucamopa 2,5 A. Eurcocmu rcoudeucamopa pasHa.

A. 0,36laxO;

B. 72 v'rcQ;

B. l8 rr,rn(D;

f.36 rrarcO.

2. tr4udyxnlurHoe conpomus.rteHue Kamyu.tKtt c uudyxmuauocmbn 0,2 fu npu qacmome morca 50

f4 u 100 f4 paauo..,

A. 0,63 Orr,r,0,25 rcOv;

8.63 Orvr, 0,5 rcOrr,r;

B. 630 Ona, I xOn;
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f.6,3 Ou,0,05 rcOvr.

3' Kamyutrca uMeem aKmurHoe conpomulJteuue I5 Ou u uudyKmLtrHocmu 63 -yfu. Ilo.,tuoe c,o-

npomuBneHue KamywKu 6 cemu nepeMeHHozo moKQ C LtACmOmOU 50 f4 pa6HO...

A.25 Or',r;

E.2,5 Orvr;

B.250 Ou;

f.0,25 Orvr.

4. B 4enu nepeMeHttozo moKq BKrttoqeHd nocledoeame.qbHo p%ucmop c qKnxulHbtw conpomur-

reHueM I5 Ou, Kamyu.tKa c uudyrcmuzHbt.x4 conpomurneHue.r4 30 Oy u rcoudeucamop c eMKocm-

HbrM conpomul,neHuett 22 Ou. Ilonuoe conpomusJxeHue 4enu pasHo...

A.0.17 Oml

E. 1,7 0v;

B.l7 Orrr;

f. 8,5 Ovr.

5. B cema nepeMeHHo?o moKa cmaudapmruoil qacmomd Hanpt)tceHueM 200 B nocnedoeame.rrbHo

+KnnHeHbt puucmop conpomusreHueM I50 Ou u rcoudeucamop eMKocmbn I6 ux@. flotuoe

conpomusJleHue qenu, cuJ'lo moKa B Heil, HanpnMeHue Hq 3awuMax p$ucmopa u rcoudeucamopa

pagHbt...

A.125 Our, 0,4 A, 608,808;

E. 25 Ou. 8 A.l2 B.l 6 B;

8.2,5 Ou,0,08 A,1,2 B,1,68;

f.250 On, 0,8 A,120B,1608.

Tecr J\b 6

l. HanpntrceHue onepe){aem cuny moKa Ha Kamyu,tKe uudyxmurHocmu Ha...

A. nl3

B. nl4

B.- nl2

f.nl2
2. HanpntrceHue omcmaenl om cu.ud moKa ua xoudeucamope Ha...

A. nl3

B. n/4

B.- nl2

f.nl2
3.HanpntrceHue u moK B KamywKe u3MeHflDmct I 3alucuMocmu om npeMeHu maK,'

220sinl00 nt, i : 6sin(100il - tr/3). Ilompe6nneMafl .Mor.t4Hocmb pasHo....
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A. 115 Br.

E. 33 Br.

8.330 Br.

f. 3,3 Br.

4. Bonumuemp, nodrcnnqeHuait K ineKmpodeuzamenn, noKe3&tt 220 B, aMneptrenxp - l0 A, a

6ammt4emp - 2rc8m. I{oe$$uqueHm MoLtlLtocmu u cdauz Stas uectcdy HanpnJteHue-rl u moKo.r4

pa6H bt ...

A. 0,61. 2500

B. 0,3 1,2.50

B. 0,51, 500

f .0.91. 250

5. Ko.te6amenauwu KoHn,typ codepucum xoudeucantop et4Kocmblo 800 n@ u Kamyutty uudyx-

murHocmbn 2 urcfu. ITepuod co6cmaeuuutx xone6auuu xoumypa...

A.0,5 c

B. 0,125 c

B. 2.5 c

f.0,25 c

Tecr J\! 8

L Ctrcme.va nepet4euHo?o n'IoKa Ha3dlaemc'n ntpexita:uoit ...

A. e rcoropoft aeficreyror ABe 3AC oarauarcoeofi qacrorbr. HaLIa-lbHble Qa:st rcoropblx cMeueHbl

Ha 112 reprroAa;

B. e roropofi 4eficrnyrcT rpr4 3AC oauHaxoeofi qacrorbl, HaqaJIbHF,Ie $a:u r<oropblx cMeuleHbl

sa 114 nepuoAa;

B. e roropofi 4eiicrsyror rpu ?!C oauHaxoeofi qacrorbl, Har{zIJ'IbHble Qa:sr rcoropblx cMeuIeHbl

sa2l3 nepr4oAa;

f. n xoropoft aeficreyror rpu 3[C oAr.rHaKoBofi uacrorst, HarlarbHble $a:rt roropblx cMeqeHbl

na 113 replroAa.

2. TpcxcPuntatt cucntc.ttu t. 0. c. ttG.'tttent(tt cu.rt.ttentpLtLrtt()l't ...

A. n roropoi aunllrryau 3.4C 14 qacrorbr paBHbr. a Sa:u cABHHyrbI ua 1500 orHocl{reJrbHo

Apyf Apyfa;

B. n xoropofi annruryarr 3AC paBHEr, qacrorbl pa3HF,Ie. a Qa:rr cABI,lHyrbI Ha 1200 orHocn-

]'eJrbrro Apyf npyfa:

B.e xoropoii atrn,ruryasr 3AC H qacrorbr paBHbI, a Qa:sI cABI4HyrbI sa 1200 orHoct4reJtbHo

Apyf Apyfa;

f. n xoropoft aunrnryarr 3{C He paBHr,r a qacrorbr paBHbI, a Qa:rr cABIIHyTbI sa 1200 orHocl4-
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reJrbHo Apyr Apyfa.

3. B oduoil us o1uontorc mpexSaaozo ?eHepamopo e. d. c. usMeHflemcn no sarcoruy e | -
Emsin3 l4t. O6uomxu oduuarcoeut. Vpaeueuun dnn M?HoBeHHbtx 3HeqeHuu e. d. c. a deyx dpyzux

o1uomrcax uMenm cud...

A. e2 : Emsin3 l4t , e2: Emsin3 14 t;

E. e2 : Emsin(314t + 2l3n), e2 : Emsin(3 14 ft 2l3n);

B. e2 : Emsin(3 14t - 1l3r), e2: Emsin(3 l4 t+ 2l3n);

f . e2 : Emsin(3 14t - 2l3n), e2 : Emsin(314 t+ 2l3n).

4. HanpncrceHue Hq3br6aemct $asuut,tt ecr,tu 3mo HqnpffieHue...

A. rnrex4y Haua,ravn $as;

E. r'leNay rcouuarr,rra Qa:;

B.rr.reN4y HaqaJ'roM H xoHuou $a:;

f. l,reN4y HaqaJraMr4 o6uorox.

5, HanpntrceHue Ha3brBaemct nuueituutu, ecJlu gmo HanpnuteHue...

A. rtaex4y ua.ralavn $as;

B. rr.reN4y rcosuanu Sa:;

B. vreNay Har{aJroM n xoHuov $as;

f. rtreNly HaqaraMh o6trororc.

Tecr J\b9

l. CoontuouteHue uetrdy tuueiluutu u (tasuutt't HanpnJ{eHueM npu coedu.ueuuu o6uomorc zeue-

panxopa seesdoti...

tr li,
A.u+=aJU,

B.U,="l3Ua

r I l7r,
B.r,=12ufi

f .U':3uo

2. CoomuotaeHLte uetrdy tuueiluuru u (tasuat,u HanptJteHueM npu coeduueuuu o6nomox zeue-

pamopa mpey?onbHuKoM...

A.uo=U,

n(J,=JifJ^
-b.

r I l-tt r

B.''=nzU'h
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- U =3U^I. ', ',r

3. O1uomrcu mpexpasHo?o ?eHepamopa coeduHnnm o1urtuo seesdou moK KaK.,.

A, raxoe coeAHHeHHe no3Borqer HcnoJrb3oBarb oAHo QarHoe HanpqxeHrle npu BKrlor{eHne

[pr,leMHr4Ka Me]rqy Hefirpa,rrurrv rz $a:HbrM].I flpoBo AaMV1,

E.raxoe coeAlrHeHHe no3Borqer acnorb3oBarb ABa pa3nhLIHEIX HanpqxeHlia: Qta;Hoe ttpn BKnn-

qer{ue ilpneMHrdKa NrexAy Heilrpa,rrnuv a Sa:HbrMr.{ [poBoAaMLI. rprnefiHoe rtplt norKntoqeHuu

K AByM rr.rsefiHurr ilpoBoIaM;

B. raroe coeAr4HeHHe rro3Borrer r4crroJrb3oBarb oAHo luueftHoe Hartpqll(eHue npu iloAKrloqe-

Huu K AByM nlzHeilsrnr,t [poBoAaM;

f.raxoe coeAr4HeHr,re no3BoJrrer r4crroJrr,3oears o6opyAoBaHI{e B 3KoHoMIzqHoM pexuMe;

4. O6.vomrcu ?eHepamopa coeduunnmca seesdoil. lTpueuuuKu ?.reKmpu,aecxoit iHep?uu npu

3mo.M M OJTCHO SKUOLlAnlb ...

A. rpeyrolbHHKoM;

B.:seuoil;

B. rpeyronE,HnKoM H :sesloif :

f. apyrau cnoco6ov.

5. Ilpu coedurreuuu npuettHuKol 3neKmpuqecrcou 3Hep?uLt seesdou c HylelbLrl npoeodol u npu

cu.r4.\4empuuuou uazpysrce rrtasuate nloKu I$ : I 0 A. Jluueuuure moKLt u moK G Hy.qesot4 npoe ode

npu 3mo.r1 pqBHbt,..

A.OA, IOA

B.20 A, O A

B. 17A,OA

f.10 A,0 A

Tecr l\! l0

L IIpu 3at4eHe rfeppuntoeoao cepdeuuuxa dpoccelu a:tr).vttHueBbt.t4 eao uu)yxnlulHocmb:

A. He urrreHnlracb;

E. rta,ro AaHHbIX;

B. yeeruuuracs;

f. yrraeHSUjI{JIaCE,.

2 IIpu ylenuqeHuu ruoKa c o1nomxe dpoc,:enn c fieppuntoautu cepdeqHuKow ezo uudyrcmue-

HOCmb;

A. aoepacraer;

E. y6srnaer;

f. ue hsr\aeHflercr;

I[. rvano AaHHsIX.
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3. Tpaucrfopuamop nolbtweem Hanpn){eHue c 220 do 660 B codepcrcum 6 nepeuuuou o6vom-

xe 810 6LtmKo6. B xaxoil o1uomrce npoaoi 1onuwezo ceueuun? KoeQQu4ueHm mpaHc(top.va-

L1uu, Lruc.no BumKoB so smoputlttou o1nontKe pasHbt...

A. a nepar.ruHofi; 0. 8; 4520;

E. n nepeuvHofi;0, 6;520,

B. ao nropnuHoft; 0.43 2320;

f. e nepazvHoi; 0, 33 2520.

4. IIouucrcanryuu ntpauc(topnamop c rcoecfQuqueHn'ro-\,t mpauc(topua4uu, pasHt'rv 10, GK.tttoqeH

B cemb c Hanpatcenuett 220 B. HanpntrceHue Ha awxode mpaucQtopuamopa, ec,qu conpomulre-

Hue smopu,tuou ol)aontrcu 0,2 Ou, a conponluzneHue noJ'tesuou uazpysrcu 2 On pasHo.

A.40 B

E.2O B

B. 10B

f.2 B

5. Bmopuuuan o6yomxa mpauccfopvamopa, uxenLLlan 100 aumxo6, npoHusdlaemctt.nct?Hum-

Hbrt4 nomoKo.t4, u3"r4eHnnl4u)4cn co 6peJ4eHet4 no 3aKony tD:0,0lcos3l|t. @op.vy:1q, sblpo)ta-

nulqn sqsucul4ocmu 37\C cmopuvuou o6uomrcu om 6peMeHu, u deucmlynu.lee suaueuue 3fC)

n1aKo6bt.

A. e:3l4cos314t; 111 B

E.e:314sin314r;22,28

B. e : 3,l4sin3, l4t 2,22 B

f. e:3l4sin3l4t 2228

Tecr J\!l I

l. Cu.,ttr, deucnteyntLlue tta ece npoeoduuxu o6.uomKu nKopn, drsuzante.xfl nocmonHHo?o moKa,

c o sdarc nt cyv.\t apH btu ete rmpoMa ?Hun'rH btil apau4arou4uir .tt o.u e unt M paeu aril ...

l,f - mt2
A. tvr - vt t!

B.M = CAI ,l

M=C@21,D.4

f . M =C"lQI,t

2. Pearc4ueil nrcopn Hasbtllemcn...

A.qereHrae cocroquree B ToM r{To, ToK f,Kopr co3Aaer co6creeHHrrfi lrarHurHufi lororc. xoroprtft

rr oAAep)Kr.r Baer M arr{ r4THsrfr n orox M ail H H r,r ;

B. sa,'reHae cocroquree B ToM rrro, ToK sKopfl co3Aaer co6creenFIstfi uraruzrurrfi norox. Koro-

pstil Hcrcaxaer LJ Aaxe yMeHbrilaer varuurusrfr rroroK MauHHbr;
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B. gereHl,re cocrosuee B ToM rITo, ToK oraropa co3naer co6crseHHsIfi l,tarnurgslfi norox, Koro-

pblil r4cr(axaer H Aarxe yMeHb[Iaer ltarsurtlufi rloroK MaurHHbI;

f , ggreuue cocrorulee B ToM rrro, TpeHHe B noAtxt4rtHl4Kax tKopt yMeHbuaer n'ralHurHufr no-

TOK MA|.I]HHbI.

3. B :tau,tttuex nocmonHtlo?o moKa dnn cosdauun.Ma?HumHo?o nomoKQ uc'no.ttb3yemct,

A. narsursoe no:6ylItAeHI4e;

E. :lexrpocrarnr{ecKoe eo:6yN4eHVe;

B. eo:6yx<4eHI4e or nocroqHHbIX MaTHLIToI|;

f . olexrpoMarHxTHoe eo:6yN4eHue, no:6yxtAeHl4e or flocroqHHblx MafHI4ToB Bcrpeqaercs

TOJIbKO B MI4KpOMaUlI4FIaX.

4. Ilycrcoe oit peocmam e dauzamene nocmonHHo?o moKa ttyJteH...

A. rax KaK rrycK 4ezrare,lefi conpoBo)r(Aaercq 6olrurau roKoM, rlporeKaloul,IM qepe3 o6norrcy

sKopfl.

B. rarc KaK nycK Aeurare,!eli co[poBoxAaercr orleHb MaJIbIN{ ToKoM, rlporeKa}otUzM Llepe3 06-

MOTKy flt(Ops.

B.a,'rq H3MeHeHut HarIpaBJIeHuq BpaureHHt

f .nlrq ocraHoBKI,I ABII f arers

5. Peeepc - u3t4eLtelue HanpacneHun spauguun dcuzame.ln nocmonHHo?o moKa, -Mo)ttHo ocyL4e-

cmqumb...

A.c norvtoulblo Ilocrorll{Hofo MafHI4Ta, 11or,Hocq efo K nBl4fareJlro

B.nepe:anycrl4B ABHrarenb

B.lrgNrenue Benttr{I4Hy Ha[pqxeHHq Ha o6]\aorKe gKopt

I-, [rsN{eHae HanpaBneHue roKa s o6NaorKe flKopq

Tecr J\! l2

l. B acuuxpoHHo-v driuzqme.qe...

A. crcopocrb Bpau,leHI4r{ polopa HecKor'rbKO 6o,rrure cKopocr}I BpaIUeHI4q MafHI4THofo IIorq, co-

3AaBaeMofo o6lrorxofi craropa. Yeerra.reHrre Harpy3KI4 ABHrareJrt BbI3bIBaer yMeHbueHl4e cKo-

pocrr4 BpaIIIeH14s poTopa;

B. cxopocrb Bpar{errHq poropa HecKoJrbKo MeHbIrIe cKopocrll Bpa[IeHuq MarHHrHoro fIoJIt, co-

3AaBaeMoro o6lrorrcofi craropa. YeerraqeHr4e Harpy3Kl4 ABurarerq BbI3bIBaer yBenI4qeHI4e cKo-

pocr14 BpauIeHHt poTopa;

B. cxopocrb Bpa[IeHHq poropa paBHa cKopocrr4 BpailIeH14t MarHHrHoro noJIs, co3AaBaeMofo

o6uorxofi craropa, Yserra.{eH14e Harpy3K14 ABHfaTeJIt He BbI3blBaer yMeHbuleHI{e cKopocrli

BpauteHHr poropa;

I-, crcopocrb Bparr(eHIlr poropa HecKoJ'rbKo MeHbflre cKopocr].{ BpauleHnt MafHHTHoro ilorq. co-
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3naBaeMoro o6ltorrofi craropa. VserH.IeHue Harpy3KH ABr,rlarerq Br,r3brBaer yMeHbueHLre cKo-

pocT14 BPauIeH U g pOrOpa.

2. O6.ttttntrcu mpex(tasHo?o 3.rteKmpodcuzame.'tn coeduneuu saesdou. ,tlutteuutte moKl,t Lt .r,tow-

Hocmb deuzamern npu BK.wotlettuu o6uomoK mpey?oitbHuKo.u, npu Heu3MeHHbtx tuueimo.u

HanpzlrceHuu u xoeQStuL7teHme Mou.lH ocmu u3t4eunmbctL maK...

A. yne,ruuarcr B ABa pa3a;

E. ynreHrru arbcs, ^rpv pa3a:

B. ynleuturarbcfl. B ABa pa3a;

f. yeenuvarcq B rpa pa3a.

3. I'Is.vertumb Hanpq6reHue rpauleHun t4a?HumHo?o nout Ho npomulono,rto)tcHoe e mpextfuasttct.u

a cuHxp o H H ou d suz ct nte,r e .v o JtcH o. .

A. noN,reHqs MecraMu Aea nlo6lx (ra:Hrrx ilpoBoAa, [oAKrroqeHHbrx K ABr,rraren]o,

E. noMeHqe MecraMlz rpz rtto6sx lnnefissx npoBoAa, noAxrloLreHHbrx K ABHrarenlo;

B.noN,leH qe MecraMH Aga,r rc6 sx,ruH efi Hrx npoBoAa, n oAIuIIoqeHHL,tx K ABr.r rarerlo ;

f . usNaenrze luuefinoe Ha[pq)KeHr.re.

4. Cr;oLtt'r;o o6opomoe c .vuHymy cosepwoem Bpaulatottleecfl Ma? HumHoe nore qcuHxpoHHo?o

dauzame-qn, nodx.'tnqeHHo?o K cemu nepen4eHHozo mpex$a3Hozo moKe c qecmomou 50 h4, npu

dcyxnotncnou (p:1), qembrpexnonncuou (p-2) u wecmunonrccuoit (p:3) o6"r,tomxax cma mopa

6 MUHymy COBepWut1,t...

A. 1500 nrzs-1; 1000 nnH-I; 3000 nnH-1

E. 1000 nrnu-1; 1000 nrurr-1; 1000 nuH-1

B. 3000 nus-l; 3000 naH-l; 3000 uns-l

f.3000 vnH-1; 1500 nrzH-1; l000 nrzH-l

5. Tpex$asuui det.tzen'te.'tb (cu..tt.ventpuLtHaa Ha?py3xa), oluonlKu Komopozo coeduueHbr 36e3-

dou, erctnqeH 6 cemb c Hanpt)rcenue.u 380 B. Onpede.\umb )4oulHocmb, nompe6tne.uyn dauaa-

me.ae.t4 npu tuueuuot4 moKe 19 A u xoe$$u4ueHme t4oulHocmu 0,8.

A. 50 rBr

E. 100 rBr

B.10 xBr

f. I xBr

Tecr J\b 13

l. 4)usuqecKl,t.x4u Ge.'ruquHa..\4u, no.rtHocmbn xapaKmeprcynulul4u 3:reKmpo.Ma?HumHoe nore, fl6-

nflromcn GeKmopbt;

A. naarunrHoft hHAyr(rrhh h Hanp.fl)KeHHocrr4 lJ'reK'fpt4LtecKoro norr,

B. [onrpr43ar-lvLr 14 HaMarH:aquBaHus

')A
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C. fepua u floftHruHt'a,

2. 4)usuqecKui4u Be.'tuLtuHa.r4u, no.lHocn'rbto .yapaKmepu3ytouluMu 3.qeKmpuqecKu 3apilK'etlHde

qac muLlbt 6 el4ecmq a, nqJlttnmcn ;

A, O6reNlHaq IIJIOTH9crb 3neKTpur{ecKofo 3aps.Ia I4 noBepxHocrHag nnoTHocrF, 3reKTpuLIecKo-

fo ToKa;

B. Be,ruquua 3JreKrpl'IqecKoro 3apflAa,

C. Be:ruquHa H HanpaBneHl{e 3neKTpl4qecxofo roKa.

3. B .ttarcpocKonuqecKou nrcopuu J.rteKmpowa?HumHo2o nonfl,\4amepucLnbHylo cpedy - cuKyyM

nor,tH o cmbn xapq Kmepwyto m ;

A. 3,rexrpuqeCKat I'i MarrlhTFIa{ noCTOsHHble BaKyyMa;

B. 3nexrpoMarlrt4THoe [o-[e B Bal(yyMe;

C. fpanaralruoHHoe IIoJ'Ie B BaKyyMe.

4.3ltexmpuqecrcuit sapnd - into cactucmao Ltacmuy seulecmsa, xapaKmepu3ynVee ux cnoco6-

HOCmb;

A. Cos.qaearr co6crserrHoe 3JreKTpoMarHIrlHoe noJle pI B3aHMoAeficrsosars c

BHeIUHI4M 3neKTpoMaflIIiTHbIM I]OneM,

B. flpur.nruBarbcs Apyr K APYrY;

C. Orra,'rxuBarbcq.qpyr or APYra.

5. Cutoeoe cosdeucnteue, oKa3br6aet4oe 3,rreKmpoila?Humttbr.tt no.qe.\4 Ha s.leKmpuqecKu 3apt-

)r{eHH de tlacmuI4bI Geurccmsa, noJHocmbn onpede-'tnemcn 
"

A. 3axosor,t JIopeHrua;

B.3axosotv Ky:roHa;

C.3axoHonr Orlla.

Tecr Ns 4

L ITepaoe ypa6HeHue Marcceerlta flBltnemcfl duQQepeultuanuuou $opuoit 3anuclt (tusuvecxozo

3AKOHQ,'

A. floruoro roKal

B. 3:rexrpolrarulrrnoil I4HAyKut4 I4 ;

C, faycca.

2. Bmopoe ypa6HeHue Maxceelt,ta nllrflen'tc'n durfuQepeu4uq.abHo;t $opuou 3anucu (tusuuecrcozo

3Q||OHA;

A. S,rercrpoualn14rHol ulJlIyKllI'l H ;

B. faycca;

C. Eno-Canapa.

3, Tpemt e ypa6rrcHue Maxcaetna flB:nemctfl du$Qepeul4ualtbLtoil rpopuou 3anucu (tusuuecxozo
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3qKOHA.'

A. faycca:

B. OcrporpaAcKoro - faycca;

C. flo,ruoro rorca.

4. Ventaepmoe yparHeHue Marcceeluta nzJ,tnemcn duQSepeutluanuuoti

Qopuou 3qnucu Qusuuecrco?o sqKoHa:

A. HenpepuBHocrr.r crzToB blx tuuuit BeKropa varHHrHofi r4HnyKrrtrr4;

B, florHoro roxa;

C. 3:rexrporvrarHnrsofi rz H Ayr(urz14,

5. Yp a a u e uu;L M a x c ri e,t t.r u u ct 3 br G q n nt rltu su u e c K u.v u eR C, u o)4 a.M u, m aK

KCIK u3 ilttx ll4on4 6untu noiryqeHbt:

A. Bce ocHoBHbre 3aKoHbr Kraccr4qecKofi orrexrpo A:aHaMVKu;

B.3axoHrr Kupxro$a;

C.3axoHrr Ky-uoua n Ona.

Tecr J\b15

I. 3uepzemuqecKue xqpaKmepucmuKu onek'mpoMa?HumHoao nont onucunarcmcn c noNoulbn;

A, Teopenmr Vnrosa-flofiHruura;

B. 3arcoHa coxpaHeH Hr 3Heprulr;

C. VpaeueHar HenpepbrBHocrn.

2. Bexmop lTouumur tza onpedennent:

A. Beraqusy H HarrpaBJTerrHe noroKa 3nexrpoMarHarHoti 3HepfhH;

B. O6sevrHylo ttnorHocrb 3ner(rpoMafHr4THofr :Heprurz;

C.Tenroesre norep14 3ner(rpoManruruoil 3rreprhu B npoBoAqilIefi cpele.

3. Ber:mop lloilumuttza pa6eH:

A. BexropuoMy n poH3BeAeHr{ro BeKTopoB Hanpq}{eHHocru 3JreKTpurrecKoro

H MafHhrHoro noleil,

B. Cxa,rxpuoMy rrpoh3BeAeHHlo BeKTopoB HanpsxeHHocrn 3JreKTpH qecKofo 14

MafHr4THofo nonefi:

C. flporz:eeneHl*o BeKropoB 3neKrpzrlecrcofi a nrarHnruofi r4H1yKrl:z.a.

4. Bercmop IJouuntuuzo HonpasreH:

A. flepneual{Kynflpno IIJIocKocrrl. e rcoropoft Jre}Kar BeKTopbr Hanpr)r(eHHocrh 3r'reKTparrecKofo

I4 MafHHTHOTO nO,refr;

B. llepneH4r4KynqpH o Ber{ropy Hanpqx(eHH ocrz 3JreKrpr4rlecKofo nonq;

C. flepnerr4rrKynqprro BeKropy HanpqxeHHocrn MarHr4rHofo rorq.

5. tr4 c mo,t tt uK a-\4 u J u e p ? uu 3 r e K mp o )4 az H u mH o ? o n o nt tB "qttn m c tt :
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A. 3lexrpuqecKn 3apqlKeHHble qacrl4ubt BetuecrBa;

B. Marunrubre 3apfl/tbr,

C, Snexrpouefi rpa,uuble rlacru IrbI BeilIecrBa.

-fecr 
J\b 16

L Bmopuuubre ucnloqrtutiu numaHut...

A. ycrpoficrBa, rtpeAHa3HaqeHHbre Anr ttonyrieHI4t rlpoMexyror{Hofo Harlpr}KeHHq. Heo6xoAa-

MO|O Ant 'IfLITAHVTfl Apyfllx hCTOTIHHKOR nI4TaHI',It

B. ycrpoficTBa, npeAHa3HaqeHHbre Arq roryseHl4q AorIoJIHuTeJIbHoro HanpqxeHHs. nns [I4ra-

HHq 3neKrpoHHbIX 14 Apyrt4x ycrpoficre

B. ycrpoficrBa, npeAHa3HaqeHHbre AJrr ilonyqeHut HanpflxeHl4q, FIeo6xolII4Moro AItfl lrvraHrfl

AonoJ'IHLITeJIbHbIX ycrpofi crn

f .ycrpoficrBa, rrpeAHa3Har{eHHbre Ans nonyqeHur Hanpq}KeHuq, seo6xoAutuofo Anq HerlocpeA-

crBeHHofo trvraHtfl 3neKTpoHHIIX I{ npyrl4x ycrpoficrn

2. Bunpa.vumerb...

A. ycrpoficrBo, Koropoe npeo6pasyer [epeMeHHoe HanpsxeHl4e B Harpqxesue oAuoft [on.sp-

Hocrr{ (uymcupytouee)

E. ycrpoficrBo, Koropoe npeo6pa3yer rrepeMeHHoe HanpexeHHe B Apyroe [epeMeHHoe Harlps-

)KCHHC

B. ycrpofrcrBo, Koropoe npeo6pa:yeT rtocToqHHoe HallpexeHHe B nepeMeHHoe

f,ycrpoficrBo, Koropoe npeo6pa:yer nepe\4eHHoe Ha[pqx(eHHe a nuloo6pa3Hoe HallptxeHue

3. KoerfrfuqueHm nore3H o?o deilcmeun cma1unusamopa ...

A. orHoureHqe MoruHocrr4, orAaBaeN,rofi e Harpy3Ky, K MoluHocrn, norpe6l.seNaofi e cra6uruga-

rope

E. orHorueHr4e Mo111Hocr7, orAaBaentoft s Harpy3Ky, K Moul,Hocru, norpeO,'tseltofi or BXoAHofo

14CTOqH14Ka HaIIpf,xeHI4q

B. orHoureHHe Mou1Hocrtr, rrorpe6rqeNaofi or BXoAHoro tlcrotIHI4Ka HanpqxeHl1'fl K MouIHocrH

orAaBaeMofi e uarpy:ry

f . orHorueH2e MorrlHocru. norfre6,rqeNaofi e cra6r4,rugarope K MotuHocrlz orAaBaeMoit a Harpy:-

Ky

1. C z. r a,n'ucu n t tyu ir ltu.t t'ttt p ...

A. ycrpoiicrBo, Koropoe yBeJ'rr4r{r4Baer r]yJrbcaUI4I4 I{aflpe>KeHl1's Ha BbIXoAe BbIIIp{MHTerq

B. ycrpofrcrno, KoTopoe )4MeHburaer flynbcaurrH rlanpflxeHHq Ha BXoAe Bblnpf,Ml4Tent

B. ycrpoficrBo, Koropoe yMeHbnaer flyJrl,carlr4r,I Hanpq)KeHHq Ha BbIXoAe BblrpqMurerq

f.ycrpoiicrBo. Koropoe rroAAepxprBaer [ocToqHHbIM HanpqxeHl4t Ha BbIXOAe BblnpqMI'ITeLq

5. C'ma6u.trcamop...
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A.ycrpoilC1BO, KoTopoe yMeIlbllaeT u3MeHeHHs HaIIpsx(eHuq Ha Harpy3Ke (cra6ralrzrupyer

HarprxeHue), nu:eaHHbre 143MeHeHheM HaIIpqXeHI4q CeTI4 H I43MeHeHI'IeM TOKa, ilOTpe6nseMorO

Hafpy3Kofr

B. yCrpOfiCrBO, KOTOpOe yI4eHbUaeT I43MeHel{Vrs' CvrIIbl TOKa B Hafpy3Ke, BbI3BaHHbIe H3MeHeHI4eM

Harrpf,)I(eH[ fl cerv h 143]\'{eHeHVeM TOKa' florpe6nqeMofo Hal-py3Kofi

B. ycrpoficTBO, KOTOpoe lrsgnrurBaeT h3MeHelII4q HaIlpfl)l(eHut Ha Hafpy3l(e, BI'I3BaHI{ble H3Me-

FreHr4eM Harrps)KeHuq cerH 14 H3MeHeHueM TOKa, noTpe6nseMofo Hafpy3Koil

I'.ycrpoilcrBo, KoTopoe KoMneHC14pyer h3MeHeHas Hanp{xeH14s Ha Harpy3Ke (cra6ll'rra3!{pyer

HanpflXeHHe), BbI3BaHIlble A3MeHeHheM Hanptl)IteHnt CeT? V H3MeHeHI'leM TOKa' nOrpe6'rreVOrO

Harpy:rofr.

Tecr J\! 17

l, Ycununte.nb Mowltocmu .'.

A. ycr4nr4Terlb, rrpeAHa3Ha.{eFrurrfi Ans o6ecnerleHl4q :aAauHoft cHJIe roKa B Harpy3Ke npl4 ee Ko-

poTKOM 3aMbIKaHHI{

E. ycu,rureJlL, flpeAHa:naqenustfi Als o6ecueqeHl'ls gaAasnofi Mou1HocTu Harpy3KI4 IIpH 3aAaH-

HOM COII pOTI4BJIeHI']H H afpy3l(I'l

B. yCnnrzrelb, npeAHa3HaqeHHsIii A:rq o6ecler{eHHfl :aAausofi MoUHocrH Harpy3KI4 IlpH 3aAaH-

HOM BXOAHOM COflpoTVBn eHVu

f. ycnlure1rb, rrpeArra3saqeustrfi Arq o6ecneLreHI4s saAattHofi MolrlHocrl'l Harpy3KH npl4 3aAaH-

HOM BbIXOAHOM coII poTI]BJIeFII4I'{

2. 4>aso-q acmomHatt xapaKmepucmuKa ycu'nume'qn "'

A. :asucr4rvlocrb yrna cABr,tfa saa nrexay .IByMq BXOAH6IMI4 HanpqxeHnsMl4 Or qacTorbl

E. saeucLINaoCTL yrna CABHTa $a: ueN1y IByMt BbIXOAHLIMII HanpslKeHuqM14 OT qaCTOTLI

B. sasuClaNaocTb yrna cABhfa $a: 1aeN4y BXSAH6IM H BbIXoAHbIM Hanpq111eH]qsMLI or qacToTbl

f.SAEilCH},,IOCTE, AMIIJII4TYAbI BbIXOAHOIO HATIP')I(CHI4' AMTINHTY'qbI BXOAHOIO

3 . A u nn umy d u an x a p a xme pu c muK a y c u'1 u nx e'l fl "'

A. gaeHCnt\aoCTE, aMIJIhryAtl BbIXoAHOTo HanpsxeHha Vil4 ToKa OT aMnJlI4TyAbl BXOAHOTO

HanpsxeHnq hr14 roKa

E, :aerictaN4ocTE, aMIlJII4Tyilbl BXOAHoro HetnpqxeHHs HrTH ToKa oT aMnJII4TyAbl BblXoAHoro

HaIIpflxeHI4q I4I14 TOKa

B. aaeHCLIN,tOCrs tpa:r,t BbIXOAHOfo Ha[pq:XeHV s' VItt4 ToKa OT Sa:rt eXOIHOTO Hatrpl)Keular VIIV

TOKA

I-, :aeuClaNaocrb yrna cABL{ra Qa: ruexAy BXOAHbIM 14 BbIXOAHbIM HaIIpq)I{eHI4tMu oT qaCTOTbI

4 . A lt nnumy d t t o -'t a c' mo mH an x a p ctKm e pu c muK a y cunum e -r n "'

A. saer4crar\4ocrb o6pargoj.r eeruquHbr MoAynq Ko3$$uuHeHTa ycuneH14q oT qacTorbl
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E. :aeucgrraocrb yfna cABt{ra $a: rvreN4y AByMt BbIXOAHI'IMu HallpqXeHvfl}{tr oT r{acToTbl

B. :asucuN,Iocrb MoAynq Ko 3 0 0 I4uI'IeHTa y cprne]H:1lfl or qacrorbl

f. sasucur\aocrb yfna cABr4fa Sa: vreN4y BXOAIIbIM 14 BF,IXOAHbIM HarIp{xeHI'IsMI'I or qacrorbl

5,\uQ$epeH4uallbltbtu ycunumuta'..

A. npelHa3HaqeH Anq ycnneHnq cyMMbI AByx BXoAHbIX Hallptxeuufi c 3aAaHHbIM xo:$SnUneu-

TOM yChrrel{14g

E. npe4Ha:Hal{eH AJTn ycr4neHns pa3Hocrh rpex BXoAHbrx HanptxeHl4fi c saAaHHsrv rcor$$raurz-

eHTOM yCI4neH14f,

B. npegua:HaqeH Anfl yczneHr4s BXoAHoro HailpslKeH:as, c 3aAaHHbIM Ko3OOeIqeleHToM ycvneHrs

I-.npe4ua:HaLreH Anfl ycrrneHur pa3Hocrr.r .rlByx BXoAHbIX Hanpqx(esufi c 3aAaHHbIM xoa$Suuu-

eHTOM ycl'JneHldfl.

Tecr J\b 18

l . I,Ideant uutu onepaulttouuutil ycunumenb...

A. OnepaquOsHrtfi ycl.InhTeJtE,, uveroulnfi xOO$QuUneHr ycI{JIeHus K : co, BXoAHoe conpOTI4B-

JreHrze Rsx : co. BbtxoAHoe conporl4BreHne Reslx : 0

E. onepaqnosHsrfi ycHnr,rrenb, nnerourufi no:$StuneHr yct{!'IeHHq K :1000' exolHoe co[po-

TI,rBJIeHIIe Rex : co, Bblxo/'1,1{oe conporuBJlc:Hhe Reltx : 0

B. onepaUuoHut til ycI4J'II,Irenb, Iznerculufi rco:$$r'lUrzeHT ycl4neHng K : co, BXoAHoe corlpoTl4B-

JreI{I4e Rsx: 100 Ov, BblxoAHoe conporl{I}JleHIae Rsltx: 1 Ov

f .onepauuoHHtrfi ycuJlLrreJrb, lnueroulufi xoo$suuueHr ycaneHus K: l, exoAHOe COttporuBne-

uze Rex : co, BbIXoAHoe conporlrBJlenl{e lLsrrx: 0

2. Wucepntupyrouluit ycu- t umal h.'.

A. yculunaer cHfHar H cltBHfaer tfa:y exoaHofo HanpqlKeHras Ha 360o

B. ycralr.reaer cafHaJr H cABrrraer $a:y exoauofo HarlprxeHuq Ha 180o

B. ycu,,ulnaeT cI4rHaJI 14 gABHfaeT Sa:y 3xOAHOTO HaIIpflXeHI4q Ha 90o

f.oc,ra6,rqeT crrfHa-l n cAli14faeT $a:y nxoanofo Ha[pr{xeHHs sa 60o

3. KoeQrfu4uaHm o6puntt rou c'(in3u..,

A. norcassteaeT, KaKaq qagTb BXOAHOTO CI4 tHaJIa IOCTy[aeT Ha BXOA yg4nvTeng

B. nOXa3steaeT, KaKaq qaqTb B6IXOAHOTO CVTHaIIA [OCTynaeT Ha B6IXOA yCHnVTent

B. nOrcaSL,tsaeT, KaKaq qacT1, BXOAHOIO CI4rHaJIa IIOCTyIIaeT Ha BLIXOA yChnuTenq

l,nOrca:bteaeT, KaKaq qaCTb BbIXOAHOTO CI4;Hana nOCTynaeT Ha BXOA yCI4IHTenq

4. KocQrfiu4ueHm ycu.qeHun OY...

A, orHorueHHe 143MeHeHr4s BbrxoAHofo HilnpqxeHlzf, K BbI3BaBIXeMy efo h3MeHeHHlo BXOIHOTO

HaflpqxeHr4q npu pa6ore ycunvrenr sa luHeftHoM yr{acrKe xapal(Tepl4crl'IKa

E. orHorueune H3MeF{e}{r,rfl BXOAHO|O Harrps)ier{l4t K Bbl3BaBIIIeMy efo H3MeHeHI4rO BbIXOnHOfO
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Ha[pqxerrHs rlpv pa6oTe ycr4nr.rTerc Ha nr4HefiHoM yqacTKe xapaKTepr4cTr,rKr4

B, orHorueHue il3MeHeHI4t BbIXoAHofo HanpflxeHuq K Bbr3BaBUeMy efo r.r3MeHeHr4ro BbrxoAHoro

HanpqxeHr4 fl npu pa6ore ycunvrrenr sa se,ruueftHoM yrracrKe xapaKTepHcrr4KV

f.orsorueHl4e I43MeHeHr4r BXoAHofo roKa K BF,r3BaBrrIeMy efo r{3MeHeHHro BbrxoAHoro roKa npr4

pa6ore ycunrzrenr r ra -rru neiiuoM yqacrKe xapaKrephcrnl(H

5 . Ko c fi rf u Lpe H m y c tt lt e H u n )) c y.t tu m e.) t n ...

A. HarypanrHrrft norapr.r$v orHorrreHr,rr aMnnr.rryAHbrx 3HaqeHr,rfi cooreercrByrorrrnX nepeMeH-

HbIX Ha BXOAe yor4nvTens, K 3HaqeHUSM 3Tr4X nepeMeHH6rX Ha BbrXOAe yCVnWTens. pa3nar{aroT

no:SQr,ruueHrbr ycHneHHq no HanpsxeHr4ro. ToKy, MorrrHocrr4

E. xopeur KBaAparHbrfi us orHorr-teHHs aMn,rr{ryAHbrx gsaqeuuft coorBercrBy]our{x flepeMeH-

HbIX Ha BXOAe yCI,'.nI/TenA I( 3HaqeHI4fM 3Tt4t{ [epeMeHHbrx Ha BbrXOAe ycunr4Tenq. pa3nr4qaroT

rcoo$fiuqueHTbr yct4rreHr4.fl rto HanpsxeHr4ro, ToKy, MourHocrr4

B. orHorueHI4e aMnJIHTyAHbrx :Ha.{eHHfr coorBercrByrouhx rrepeMeHHErx Ha BbrxoAe ycunarenq

K 3HaqeHHqM 3rr4x [epeMeHHbrx rra BXoAe ycHnnTeJrr. pa3trHqaror rco:QQnurzeHrbr ycaneHus rro

HaIIpqxeHHro, ToKy. N,rouIHocTr4

l.orHouresze aMrrJr[Tynrrb]x gHa.reHI,{fi coorBercrBy}orur4x nepeMeHHErx Ha BXoAe yc14nareJlt K

3HarreHHqM 3THX neper\'{eHHbrx Ha BbrxoAe ycr4nHre,'lq. pa3nr4qa}or xoo$r[rauueHTbl ycr4neHr4r no

Ha[pgxeH 14to, ToKy, Mou_lHocTH

-fecr 
Nb 19

I . L[unytucHbre ycntpoucntca...

A. ycrpoficrBa, ttpeAHa3HaseHHbre AJrr feHepapoBaH:as, rfopvuponanur, npeo6pa3oBaHI4t I4 He-

zcxaxesuofi nepe4auu HerrpepbrBHbrx crrfHaJroB

B. ycrpoficrBa, rrpeAHa3HaqeHHbrc Ane. feHepr4poBaHr4s., QopuliponaHrrs, npeo6pa3oBaH:afl v He-

ucxaxeHHofi nepe4avl,r 14MrrynbcHbrx cHrHa;roB

B. ycrpoilcrBa npe,lHa3lrarreHHbre rnr pa6orsr B onpeAeneHHbre HHTepBaJIbI BpeMeH14

['.nepzogaqec Ku geilc'reyrcntne 3lreKrpo HH bre ycrpoiicrea

2. QuQpor:bre :tuKpocxer4 bt ...

A. ruuxpocxeMbr, npeAHzr:HaqeHHbre nrq npreo6pa:oBaHlas. rz o6pa6orxl4 crzrHaJ'IoB, H3MeHqro-

UIHXCq I]O aHaJTOfOBOMy 3aKOHy

E. vnrcpocxeMbr, rrpeAHa3HaqeHHbre Ar-s npeo6pa:oBaH:as. u o6pa6orrv c14rHaJIoB, LI3MeHqK)-

uIHXcq tto 3aKoHy Al.rcKpelHofr, nanpururep ABor4qHofi, $ynxquu

B. uzr<pocxeMbr, [peArra3HaqeHHbre Anr npeo6pasoBaHufl lr o6pa6ornu cafHaJroB, H3MeHqlo-

UIVXCq 3KCnOHeHUr.{anbHoMy 3aKOHy

f . vnrcpocxeMbr, npeAr{a3r{arleHHbre Arr npeo6pa:oBaHVg H o6pa6orxn cHrHar'roB. r{3MeHtro-

tuHxcs Ilo fapMoHHqecKoMy 3aKoHy
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3. /leu,ruQpamop...

A. rcoiu6nnaquoHHas cxer\4a, y r<oropoft Jrofr4rrecKafl e!,VHI/'\a Ha HecKoJIbKHX BblxoAax npH Hy-

'IeBbIX 
cHIHa,.IaX Ha ocIa,'IIHI,IX BE,IXOAAX CCIOTBCTCTBYCT ONPCACI€UHF,IM CHIHAJIAM HA BXOAC

B. rcoru6unaqgoHHat cxeMa, y r(oTopoil Jlorl4qecKhil uo,r; Ha oAHoM BbIXoAe npil ct'li'Hanax paB-

Htrx I Ha ocraJ'rbHbrx BbrxoAax coorBercrB)'er onpeleleuHoMy KoAy Ha BXoAe

B. rov6nHaqnoHHaq cxeMa, y rcoropoft JrorrrqecKafl eAHFII{qa Ha oAHoM BbIXoAe npl'l HyneBbIX

CHfHAJ'IAX HA OCTAJIbHbIX BbIXOAAX COOTBCTOTBYCT ONPC4EICUHOMY KOAY HA BXOAE

f .uurlponofi aeroN4ar r.eHepr{py}ouuil nocleAoBareJIE,HOCrII KOAOB

4. Ko.u6uuauuoHHan ltozuLtecRat cxer4a..'

A. upeo6pa:oBareJtb coBoKynHocrr4 BXoAHbIX rorllqecKlrx ypoBHefi (nxolnoro cnoBa riJII'l

BX6AHoro ro4a) B BbIXoAFloe cJIoBo (nrtxOl,Hofi xol) 6eS 3anoMHHaHI{t

E. npeo6pa:oBareJ,rb coBoKynHocru BbrxoAlqbIX JrorI4LtecKHX ypoenefi (exo4Horo cJIoBa I4JII4

BXoAHoro ro4a) B BXorHoe cJroBo (eslxo4uofi xoa) 6e: 3anoMHHaHhq

B. npeo6pa:oRareJrr, coBoKynHocrr4 BXoAHr,rx,'roft{qecKilx ypoBHefi (exoauoro ciloBa Hn14 BXOA-

Horo xoAa) B HoJIb Anv err4Hrrly

f .conoryuuocrb rpufrepoB

5.MynumunneKcop...

A. rcon6nnarlr4oHHaq cxeMa, [peAHa3Har{errHaq gnr npeo6pa3oBaHtfl HecKonbKHx uHQopruauu-

oHHsIX KaHaJIoB nocJreAoBareJlbHo B HecKoJIbKo uHSoprr'raquognsrfi KaHaJIoB

B, rcotr6l.ruaqr4oHHas cxeMa, rrpeAHa3Har{eHHaq Anq oAHofo znSoprr,raUl4oHHofo KaHaJIa [oc,'Ie-

AOBareJ'IbHo B HecKoJTsxo nucfopMauHoHHt,IX KaHaJ'IoB

B. xotr6HHaqHoHHaq cxeMa, rrpeAHa3HaqeHHaq l,'u npeo6pasoBalns, HecKoJIbKI4x uHSopuaura-

OHHEIX KaHaJIoB noCJIe.qOBaTeJIbHO B OAHH rau$OpvaUraOuHltil KaHaJI

f. rcov6nHarl2oHrrae cxeMa, npeAr{a3HaqerHar Ans oAHoro nuQopruaul4ollHofo KaHana nocJle-

AoBareJ'ILHo B oAHf{ nu$opvauuourtsrfr KaHzul

Tecr l\! 20

I . 3uepzosoruclt,rtat na.x4tlmb

A. SanON,tUHarOuIee yCrpOiiCrno, C OTAeJIb gbIM LCTOr{H14KOM rrtaTaHlas'

E. sano1az uarcuee ycrpoficrno. coxpaHsK)uee 6e: ugNaeHeHlz^s.3anvrcaHHylo B HeM uH0oprvla-

UI4IO nph oTKJIIOqeH 14 pr rruT aHVs'.

B. sanoN,rraHarouee ycrpoficrso, Teptloulee qacrb 3anr4caHHofi e HeN{ I4HQopMauI4}o nplz or-

K JITO I{ C HI,I J4 IIIdT AH V fl .

f .:anonrnsarcuee ycrpoicreo, Tepsroruee 3arlHcaHHylo B Hel'r nuSopMaLIUIo npl'l orKJItoqeHVV

tI.I TAHAfl,

2. 3u cpaoue3alu cl.ttt cu n u.r'ttmb ...
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A. :anour n n alouee y crpo il creo, c orAeJrbH brM r4 crorrH r4 KoM rrvr aHnfl,

E. :anontHualouee ycrpoi.rcrBo, coxpaHsrouee 6e: ugnreHeHuq 3a[oMHeHHy]o B HeM uuQoptra-

uHro npr4 KpaTKoBpeMe H H oM o'f KJ'IroqeHI,I t4 It AT aHV t

B. sanoN,{r.{Harouee ycrpoficreo, coxpaHqrouee 6e: ugrueneHr4 fl 3anoMHeHHy}o B HeM raH0oprr,la-

uurc |Ipr.i oTKJrIoqeHI4v nvTaHVg,.

f . sanoNaraHalouee ycrporicreo, He coxpaHrrrouee 6es usN,{eHeHrrr 3arroMHeHHy}o B HeM vHQop-

MauHro llprl oTKn]oLreH HH trljTaHljfl .

3. CmamuqecKan iH ep?o3a6ucuv an na.vnmb 6brno.qHnemcn Ha.'

A. acvHxpoHHbrx RS-rpnurrepax;

B. norynpoBoAH14KoBbrx KoHreHcaropax;

B. cuHxpoHHrrx JK-rpurfepax ;

f. cuHxpoHHslx D-rpufrepax.

1. luua,r,tuuecKan na-vtmb BbtnorHnenxcn Ho:

A. acnuxpoHH brx RS-rpr,rnrrepax ;

E. no,rylpoBoAHr{KoBbrx KoFrAeHcaropax ;

B. cuuxpounr,x .TK-rpurrepax;

f . cuHxpouusrx D-rpurrepax.

5. Peeeuepat4un u eo6xodu.va:

A. A,'rq o6ecneqeHuq coxpaHHocrr.I AaHHblx rIpI4 pa6ore crarl4qecKofi naltrru;

E, .arq o6ecneqeuuq coxpaHHocrr4 AaHHr,rx rrpn pa6ore AuHaMl4qecxofi navrru;

B. lnq o6ecneqeHzr coxpaHHocrr.r AaHHrIX rIpI4 pa6ore Flash nanrrrra;

f . n uuQposofi rexHr4xe pereHepaur4fl He npHMeHterce,

Tecr J\b 2l

l. Auanozo-4urfpoe we npeo1pasolctme.TLt (AUn) ...

A. ycrpoficrBa, trpeAHa3HaqeHHbre Anq npeo6pasoBaHvs aHanofoBblx cIrrHaJIoB B aHaJIoroBbIe;

B. ycrpoficrBa, rrpeAHa3HaqeHHbre Anq npeo6pasoBaHr,rq quSponsrx curHzuroB e qIt$ponue;

B. ycrpoilcrBa, rrpeAHa3HaqeHHbre Anq npeo6pa:oBaHlr-fl aHaJroroB[,IX cI4rHaJIoB e noctosHHttfi

TOK,

f.ycrpoficrBa, npeAHa3HaqeHHbre.anr npeo6pa3oBaHr4r aHaJroroBbrx cI4rHaJIoB n uraQponsre.

2. Ilu$po-aHctJ,to?06bte npeo6paso6amenLt (4AII) ...

A. ycrpoiicrBa, npeAHa3HaqeHHr,re Anr npeo6pa:oBaH:afl uraSpoarrx crzfHaJIoB e uafiponrre;

B. ycrpoficrBa, ilpeAHa3HaqeHHbre Anr npeo6pa:oBaH:z,e aHaJ'IofoBbrx cr,IrHaJIoB B aHar'IoroBbIe;

B. ycrpoficrBa, npeAHa3HaqeFrHbre Anq npeo6pasoBaH:aA uz$poerrx cr4rHaJIoB B aHanoroBble;

I-.ycrpoiic'rBa. rrpeAHa3HaqeHHbre 4nr npeo6pa3oBaHHr ur.ldlponrrx cHrHa,'IoB e nepelteHHr,tfi

TOK;
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3. Ocuocoil LIAII aennemcn:

A. onepauuoH srril ycHJ'ru'fenb;

E. rpau:ncropHufi ycnnr4Tenb;

B. cra6arzrpoH;

f , cqerqux r4MnynbcoB.

4. AqIf nocnedoaamerbHozo mune uJveem G c+oev cocma<e:

A. geruuSparop;

B. rpau:ucropuufi ycunl.Irenb;

B. uru$parop;

f. cqerqur zMnyJTbcoB.

5 AUI| napar.rrenbHo?o muna u.Meem 6 caoe.\4 cocmaBe:

A. aeulzQparop;

E, rpaH:ucropHuft y cvnvlrenb;

B, ulu$parop;

l. c.rerqnK r4MrrynbcoB.

5.2 Tecroeble 3aAaHuq Arl reKylllero KoHTporq

Tecr J\bl

l. Ve.vy pa6Ho noKa3aHue aMnepx4empa, eclu napeMempbt 4enu sadauut e OuAx

A6A;

B3A;

B 4,5 A;

f9A.
2. /!nn sadauuozo KoHmypq, 6xoonwe2o 6 cocmaq

cnocruou r4enu cocmarumb ypasHeHue 2-zo sarcoua

Kupxzo(ta,

A. Ez- E= Et: 11 Ii ri Iz (ri r3)- 13 4;

B. E1E2+ E3: I117 \ 13,

B. E7E2+ Ez: h 13- Ilrl,

f . ETEy+ E3: I7r1 It n.

I1

E,rt "O It



3. n1n sudauuou Bemru 6 4enu nocmouuHo;:o moKq Bdpa3umb moK qepe3 E, U, r.

s_hJ-O.e
,EB I:Z; f I-

r
4, Onpedenumb cywMapHyn MowHocmb, omdasaeuyrc ucmouHu-

KAJVTU,

A. 125Br;

E. 85Br;
B. 1458r;

f.608r;
5. 3rcauea,teHmHoe conpomurJxeHue 4enu, npedcmacneuuou Ha cxeve,

pa6H0

A 415r;

Br;

B 2r;

f 1l5r;

6. B tlenu c nocnedoaame.ttbHbrM BurytoqeHueu R u C

R:400Ou,af:50fq,
A 31,8 rrax(D;

E 6,4 rtrxcD;

B 667 r'rxO;

f 10,6 urO.

cos (p : 0,8 Veuy parHa eMKocmb C, ecnu

7. B uenu c nocnedoaame.nbHbtM coeduueuueu R: l0 O.t't u L:0,1 fu uanpntceHue Hu uH-

dyrcmueuocmu pasHo Ut : 50 sinl00t (B).

Ve.uy paeuo M?.HoGeHHoe 3HaqeHue npunoJrceHHo?o Hanpt)tcenun?

A 100 sin1l00t - 90o;:

E 70,5 sin(100r + 45o):

B 70,5 sin(100r 45");

f 100 sin100r.

8. Onpe4elr,ITb noKa3aHr.re BoJrbrMerpa, BKJrloqeHHoro B Uerlb cI,IHycoIlAaJ'IbHofo roKa, ecJIIt 1"1

noKa3brBaer 24 B, r : 16 Ott, J. : 12 Orr,t

A 568
t:

856",1 /.;
B 248;

IJ-El-
E

E+U u+-

208

34



f 40B.

9. Vrcasamu KoMnqeKC conpomurneHun nompe6umenn, HanpnJrceHue u mo< Komopozo sdpaica-

emcn u : 2\Isin(att+50o) B; i --l1sin(ax+ 20o) A.

A 10-j17,6:

g 17,9 +107t

B 10+j17,6;

f t7 ,5-10j.

10. KouruneKc conpomualeHun nompe6umena Z: (8 + j6) On, deficmaynu4ee 3HaqeHue morca I
: 22 A, Hanucamu cbrpaiceHue .M?HoBeHHo?o sHaqeHun HqnpnJ{eHufl, ecJlu uauatuuyn jtusa

moKa paeua 45'.

A.u

B,U

B.u
/\

r. u - 3 I 0 sin\att +8"1 0'J.

Tecr J\!2

l. Karc u3n4eHumcn nuueiluutit moK, ecJ,tu cuMMempuuHyn Ha?py3rcy, coeduueHHyn saesdou, nepe-

coeduuumu s mpey?oJtbHuK npu Heu3MeHHoT4 HanpilK'euuu?

A, Yseruqr4rc,I B 
^,/3 o*,

B.Veeru.{urcre3pa:;

B. Yr'.renrurl{rcf, B J3 put;

f. He H3MeHHrcs.

2. Onpedenumb noKesqHufl qMnepMempa, ecnu mpexQasuan cemb xqpaKmeprcyemcn cu'Mr4em-

puuuou cucmeuou HonpnuceHuu: Ues:Uac:Uce:220 B' R , R/1 tr

:XrXc:10 Ou.

A.9,3 A;

8.38,1;

B.0;

f, 15,9 A.

3. B cuvrl,rerpnuuoil rpexQa:Hofi qenn rroKa3aHl4e BarrMerpoB cocraBrqlor Pf2 rBr, P2

:15,3 rcBr. OnpeAeJlurb xoeS$nuueHT MolrtHocrra rpex$a:Hofo npI{eMHHKa

A. 1;

8.0,6;

C'
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B.0,8;

f 0,4.

4. Ilompe1umenb nodvrnqeu K cemu c cuv^tempu,tuoii ctrcmeuoit

a Qtasax nompe6ument pasHbr 5 A. Onpedenumb moKu B ttu-

ueiluatx npoeodax?

A. ,1,r :8,65 A; 1a:8,65 A; 16:8,65 A; 
1

B. Ie:9,66 A: Is:8,65 A; /c:8.65 A;

B. It:9,66 A', Is:5 A; Ic:9,66 A',

f. 1r:8,65 A; Ia:0 A, Is:9,66 A.

rruHeilHbrx HanDfl)rceHuil. Toxu

5. B mpexQtasuoi 4enu npou3ouarc nepe?opaHue

npedoxpaHumerfl F 1. B emou cnyqae:

A. facnyr JraMnbr Hl u H2;

E Ilarrrna H2 neperopaer or rrepeHarpsx{enl4q;

B Haxa,r rraMrTbr H2 uopvastsHblfi, ocruulbrlblx HenoJI-

Huft:

f Haxan Bcex JraMn ueno.lrnrtfi.

6. Ha cmo-,tbHoe Koitbtlo, cpedunn dtuua xomopozo lr-
120 c.u Hat4omaud 2 o6vontrcu; at : 100 ttttruxoe Lt @2 -
o6uomxu I : 2 A u Kpu.6an Hava?uutntao.Ht,tt cepdeuuuxa.

romopurit 6ur o6ecnequn uudyrc4un B : I,2 T.

500 eumxoa. tr4sriecmeH mlt emopoi

Onpede"tumb nloK nepaou o6.uomxu,

1,2

0,8

0,4

l0 20

A It:t\A
B It:31 A

B It:21 A

f 1r :l l00l
7 [Io rcamywKe npomeKaem nloK I : 5A, Lutcro Bun'tKo6 KamyMKu at : 500 BumKoG. Onpedenuma

,r4azHumHyro uudyr:t1un a eosdywuo-r4 sa3ope, ec.qu b - I.tttt, lrr: l00cu.

t5
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A B: IT,T;

E. B: l,15T,r;

B B = 0,8T:r;

f. B: 0,6T,r.

B. f,.,tuua cma.,n uou qqcmu cep()eLtHuKa lc.=

I 38cu, t;osdywut tit 3a3op

6 : 0,1 n.u. Onpedenumu

dyutuo,rl sasope Bn

_ tT- I I.

HAt4AzHULtLtqArcu4yn cuLty F o6vomrcu, Komopat cosdana 6tt s eos-

A. F:8OO A;

B. .F: 720 A;

B..F: 1600 A;

f. F:300 A;

9. [Io rcamywrce

npomeKaemmoxl==5A.Buqucnumbt4a?LtumHuinomoxBKoJrbLle,ecnuS-10c..v2,d-ly.y. l"
-' 138 c-v, Iil - 100 

'unlKo, 
(rcprzaar HaMarHr4rrrzBaH.,s puc.:aaaur.r g.)

A. (D :9 uB6;

B. @: 1,5 rr.186;

B. @:0.9 ruB6;

f.@:90rr.186.

10. Y dpoccetn c (teppumoauv cepdeuHt'tKo.r4, nodrnnqeuuaru nod cuuycouda.,tbHoe uanpnuce-

Hue, yqenuuunu eosdyu,tuuu sasop. Karc usueuumcfl npu omow Jt4e?,HumHdil nomox a cepde,tuuxe.

A. yee:rHuulcr;

B. ytreururvncfl',

B. se u:treHr4Jrcr:

f, lra-no raHHbrx.

Tecr l\!3
l' Tpaucrfopuamop noBbltaaen'I Hanpztteuue c 220 do 660 B codeptrcum 6 nepnuLutoit o'yomxe
810 cuntxoa. B xaxou o6vomxe npoeod 6o.,tr'weao ceqeuun? Koe$$uqueHm mpaHc(topna4uu,
ttuc,rto lumKol 60 emopuquou o1yomKe parHbr...

A. n nepnauHofi; 0, 8; 4520

B, n nepeuvnofi; 0. 6;520

B. no nropuvHoft; 0,43;2320

f. n uepeuvuofi;0, 33 2520

2' Irouuctcarou4uu ntpauccfopt4amop c rcoscfcfiu4ueHn'to-r4 mpauc(topuaLluu, pasptt:t 10, BK.qnLteH

1,2

O,B

0,4
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B cemb c HanptnrceHue'r4 220 B. HanpncrceHue Ha eutxode mpanc(topa,tamopa, ec.,tu conpomuBne-
HUe smopuauoir o1uomrcu 0,2 0u, a conpomulneHue no,,re3uoii uazpysrcu 2 0u pa6Ho,.

A.40 B

B.20 B

B. IOB

f.2 B

3' Bmopuuuan o6uomxa mpaucSopuamopa, uMercLqan I00 aumxos, npoHu3br,qemcn .\4a?Hum-

Hbt'tw nomoKoM, LB'MeHznL4h,tcn co speMeHeM no saKoHy @:0,0I cos3l 4t. @opuyna, Bbrpa){a_
nu4at saqucux''ocmu 3fC amopuuuoti o1uomrcu om spe,MeHu, u deilcmsynu4ee sua,teuue 3nC
maKoqbr....

A.e:3l4cos3l4t: lllB
B. e:314sin314t 22,28

B. e : 3, 1 4sin3, l4t: 2,22 B

f. e:3l4sin3l4r 2228

4' 3dc E dauzame.qt nocmonHHozo moKe Hqnpa,.rteHq npomusono.,toJttHo npu.rlojceHro.\,y

Hanpn){eHun U u pa6rn...

A.E:U+IoRo

B. E=2U-lrRn

B.E=LI-l,tR,
I

D 
-f 

I
L 

-IJ

f. R,

5. Torc 6 \enu nKoptt dauzame.rya nocmoflHHo?o moKa uaxodum.cst us Bbtpaucerrun...

tl + f

A. 
" R,*R11t,t;

, U_E
Iq =-

B. 
'' R, - R14,,,

I, =U - 
E

B. 
" Rtt

I,= U-E
f. 

'' R,t i R1y,t

6' TpexQasuuu deuzametu (cuuuempwtHaa uazpysrca), o6.ntomxu Komopozo coeduueuut sses-

dou, arc\rcqeH B cemb c HanptJrceuue.u 380 B. Onpedettumb Morl(Hocmb, nompe(ttne.uyn deuea-

mereM npu -nuueuuo.t4 moKe l9 A u xoe$$utlueHme J4\u4Ltocntu 0,g.
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A. 50 xBr

E. 100 xBr

B.l0 rBr

f. 1 rcBr

7. Tpexcpasuuil enercmpodauzamenu, o6uomrcu Konxopozo coeduueubr mpeyzoJxbHuKov, pa6oma-

em npu Hanpn){euuu 220 B c rcoeQfu1ueHmoM MoulHocmu 0,85. Mou4Hocmb dauzamenn 3,1

rcBm. Jluueiiuwe u (tasuute moKu pasHbr...

A. 105 A:61. A

E. 10,5 A; 6,1, A

B.1,5 A; 6, A

f, 1,05 A; 0,61, A

8. Tpexfiasuurit snercntpodeuzamenu, o1uomrcu Romopozo coeduueud mpey?o.qbHuKo.r4, pa6oma-

em npu HanpnrteHuu 220 B. @asuatu moK B o1.vomrcax deuzame.rn 30 A. Koe$(tu4ueum.MoLt4-

Hocmu 0,8. Jluueuuuu mor u ilotl4Hocmu dauzamenn pasHbr..,

A.52 A: 15.8 r<Br

8.5,2 A: 1,58 rBr
B. 104 A; 158 xBr

f ,22 A,16 xBr

9. TpexQasuutil enexntpodauzamenb, HoMuHarbHan Mou4Hocmb Komopoeo Ha eany l0 rcBm, rco-

eQQuqueum MoLt4Hocmu 0,85 u rc. n. d. 0,8, erc-,tnveH s qenb, c nuueiluatu HqnpnJteHueu 220 B.

O1uomxu deuzametn lvtnHeHbr mpeyzonbHLtKo.M. Jluueituarc moKu e nodeod:tu4ux npoaodax,'

aKmurHoe u notrHoe conpomuzneuun xatrcdou rfasu pazHbt...

A. 386 A: 835 Ov: 985 Onr

B. 3,86 A; 0,835 Onr; 0,985 Ov

B. 38,6 A; 8,35 Ona; 9,85 Ov

f. 8,6 A;4,35 Ovr; 4,85 Orra

10. Cxopocmb lpauleHufl nonfl (cuuxpouuaa crcopocmu) n1, a cKopocmb rpau{eHufl. pomopa n2

Tozda cqorbaceHue pqqHo...

g - 
nt - nz .loo%.

A. n2

n -n.! - "r "u .looo 
.

E. nt+n)

s - .t00%.

B. n2
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n -n$ = "r ": '100%.
f. nl

Tecr J\!4

l, cDusu'tecxou npuuuttou cyulecntlonortun otetimpuqecKo?o moKa npoeodu.vtocmu nl:nemcn;

A. leraxeu14e 3ner(TpaqecKu 3apq)KeHHbrx qacrurl;

B. 14:rr,teHeHr4e Bo BpeMeHr.r 3neKTpvr{ecKolo nonr;

C. tr4sNaeHeHr4e Bo BpeMeHh MarHrrrHofo rroJu.

2. 4)usuraecrcoi npuuuuou nonatLeHun moKq cMe4eHua flBJ,Inemct;

A. Z:ueHeHHe Bo BpeMeHr.r 3nerilpzqecKolo nonq;

B. IrlsNaeHeHHe Bo BpeMeHtz MarHrzrHoro rrorq;

C. I4:rveneHr4e Bo BpeMeHH 3neKrprzqecKoro 3apqAa,

3. Vpauteuun Maxc'Ge.'t.no - StusuqecKue 3alorttt, (idpa)[:euHtte c eui)e i4ome.\tutllutlecKux coom-

uou,teuu[t .uetrcdy:

A. (Dz:uqecKI,IMH BeJII'rqI,IHaMLr, xapaKTepr{3ylorqr.{M}4 3neKTpoMarHr.rrHoe floJre a Qn:uvecxnlru
BeJrH r{H H aM Iz, XapaKTepn3 yrorrlHM r4 BerIecTBo ;

B, BercropaMI4 3JrIeKTpoMarHLITHofo rtorq r4 3neKTpHr{ecKr.{Mri 3apqAaMH;

C, flolHrrv roKoM t4 ToKoM cMeuleHr4r.

4. Bmopoe ypacHeHue Marcaenna codeptrcum;

A. Marettarl4qecKlle oneparopbl or BeKropoB MarHr,rrnofi un4yxr\LrLr vr 3neKrpr4qecxofi Hanpl-

xeHHocTI4;

B. Berroptl Harlpt)KeHHocrr4 MafHr4THoro IroJ'rr a o6r,evHyro nnorHoclb 3neKTpr.{qecKoro 3aps-

TA:

c. Bexrop 3JreKTprrqecKolo cMeuIeHr.{q H MarHHrHyro nocrorHHyro cpeAbr.

5. Bexmop llourrmuuza onpedetnem;

A. Be,ru.{uHy H Harr paBJreHrie noroKa 3neK'f poMarHurHoit 3Hepf 14 r4 ;

B. O6renlHyro nnorHocrb 3neKTpoMafHurHoft eHeprurz;

C. Tennoerre norepH B rrpoBoAsrqefi cpe4e,

6. T e o p e -v a Y tr o e a - II o itH t1'tLt H ? a o np e d e n n e nt ;

A. 3ueprerl{rlecKlle xapaKreprzcruKrz 3neKrpoMarHltrHofo rro.lrs B Hexo'ropofi o6,racru npo-

cTpaHcTBa;

B. Ternoetle rlorepH 3neKTpoMarHursofi 3Heprr4rz B HeKoropoit o6racrv flpocrpaHcrBa:

C. lo,rro 3HeprL{H. H3nyLIeHHofi :a npe4e,rbr paccMarpueaelaofi o6lacru npocrpaHcrBa.

7. Ku.tu61toloLtHoe L'oomt touteHLte cItt3btIaetm .uexiy co1oit ;

A. B exrop H sti,t u cxarqpH ufr rr oreH rlr4aJ.r bI 3n e KTpoM af H r.r rH oro n onq ;

8. Bercropu Halpqr(eHHocrr.r 3neKTpr,rqecKofo 14 MafHr.rrHofo ttonr;
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C. Bemropsr 3neKrpaqccKofo cMeueHr4r H MarHHrHoil uulyxuuu.

8, Beedeuue leKmopHozo u cKannpHozo nomeHLruanoc cfopttattbHo noslo:ttem clecmu peueHue

enexmpoduHavuqecKoit sctdaqu K peweHun :

A. tlerlrpex cKanqpHbrx BoJrHoBbrx ypaeueHafi ;

B. lllecrn cKanspHbrx BoJrHoBbrx ypanueunit;

C. Tpex cKanqpHErx BoJrHoBbrx ypanueurafi.

9. 3nercmpo.I4aantmHoe noJre a uau6onee o6uyeu cJtyqae:

A. Coaepxrrr BLrxpeByro u rroreHrlr4anr,Hyro KoMnoHeHrbr;

B. -ferqercr BHXpeBbrM;

C.,f erqercq rloreHutza,rlbH brM.

10. Omruque cmaLluutapHbrx no.tei om c:manlultecKux 3aK.qroqaemcn 6 cywecmlo(iqr'nru 6 nep-

6brx.'

A. Torcoe npoBoAr4Mocrr.r ;

B. Toxos cMerueH[.q;

C. Henoaevlr(Hbrx sneKTpHqecKr4x 3aprAoB.

Tecr N5

l. feucmayrculee etaqeHue cuuycoudanbHo?,o HanpffirceHun Ha exode oduo$asuozo Mocmo6o?o

rbmptuvumerz cocma<lrnem 100 B. Cpeduee npnMoe naderuue HanpnJ{eHun Ha sbtnpnMumetb-

uou duode cocnlal.tttem 2 B. Onpedetumu cpeduee 3HaqeHue Hanpz)teHut Ha cuLxode sbrnpt-

"tIume:'1fl.

A,43,75 B;

E. 87.5 B;

8.92,6 B;

f, 75.4 B.

2, fieicnteynu,lee 3HaqeHue cuuycoudanbHo?o HanpnJrceHur Ha cxode oduoQasuozo oduonoty-

nepuoduozo lbtnpn.t4unxern cocmazrLnem 220 B. Cpeduee npnMoe nadeuue HanpilteHun Ha 6bt-

npn\4ume.rbuo.v c)uode cocmazJ,tnem 3 B. ()npedetumu cpeduee sHqqeHue Hanpt){eHun Ha Bbtxo-

de eampn.uument.

A. 100 B;

B. 196.16 B:

B, 98 B;

f. 106.2 B.

3. Tox Ko:rneKmopa 6uno.,Lnprto?o mpaH3uc.n'ropa pa6eH 5 -vA, morc 3Mummepa - 5,1 yA u moK

Ko.q.qemop-6asa o6pamuuu paaeu 0,I nA. Cmamuqecrcuil rcoerltQtuLlueHm nepedauu itummepHo-

?o n10Ka Da6eH...
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A.0,8;

E. 0,5;

B. 0,96;

f.0,3.

4. Tox KotrxeKmopa irc :tuutu He3HaqLlmeJ,rbHo MeHuue moKe 3Mummepq u paseH.

A. iu = i, + ir,,

6,i, =Q r,r'it I iru

g. in =a rr,'ir,'l in,,

y.l^:ar,,,'I)+l)

5. Tox 6asu parieu 2 vA, mot KoJlqeKmopa 100 yA. Tozdq cmamuqecKuu xoe$(tutlueHm nepe-

daqu morca 6asu paaeru...

A.0;

B. 20;

B. 200;

f.50.

6. Pettcu.vr C pa6omu eKnlulHozo npu6opa ycunumenn omo putcuM npu Komopo.r4...

A. saqa,rrsafl pa5oqafl TorIKa Jrexr4T npaBee HaqanbHofr ToqKr4 rrpoxoAHofi xapaKTepHcrr4Kr4. ToK

rlpoTeKaeT B TerIeHI,re [poMe)KyTr(a BpeMeHH, MeHL,UefO tIOJ'rOBl4Hbr rrepHoAa BXOAHOfO Cr4fHaila,

14 cKaxeHrie cvrHaJra 6orsure, qeM B pexunre <<B>

E. saqa,rrH at pa6ovax rorrKa JIex(HT neBee Haqa,rrHoi.r rorrK14 npoxo4Hofi xapaK fepucruKr4, roK

rlpoTeKaeT B TerleHHe npoMe)r(yTKa BpeMeHr.J, MeHbtIIefo noJIoBrrHbr rrepl4oAa BXoAHofo cHfHarla.

r4cKaxeHne cr4 fHaJIa 6orrrue, r{eM B pexr4Nre (B))

B. na.Ianruas. palosafl ToqKa re)r(HT B cepeAuHe npoxoAHofi xapaxTeprrcrLrKLl, ToK rrporeKaer B

Ter{eHI4e npoMe)r(yrKa BpeMeH14, MeHbllrefo IIOJIoBHHLI nept4oAa BXOAHOfO CVfHaJIa, IICKaXeHI4e

cr,rrHa,rra 6oltne, qeM B peNul,te <B>

f.Ha.la,[rHa-s pa6o.{at roqKa J]exr.rr rrpaBee ua.{anbHofi ToqKLr npoxo4uofi xapaKrep14crhK14, roK

nporel(aer B TeqeHr.re [poMe)KyrKa BpeMeHa, 6o,rrurero rroJroBr4Hbr rreprroAa BXoAHofo cHfHzlrra,

HcKaxeHue cr.rrHa,qa 6o,rsrre. qeM B peNulre <A>

7. Petrcuv D pa6omu (tKmuGHo?o npu1opa ycu.rume:n )nto pe){'Lt.v npu Not1lopo.rl...

A. uaqalssan pa6ouan roqKa,'rexr4T [paBee uaqarsHoil foqKu npoxo4Hofr xapaKTepr4crr4Kt4. ToK

nporeKaer B TeqeHHe rrpoMelKyrKa BpeMeHH, 6o,rr,mero noJroBr.rHbr rreprzoAa BXoAHoto cr4tH€LIra,

HcKaxeHLIe cIzfHaJIa 6o,tsure, rreM B peNulte <A

B. Ha.{anrHafl paloqafl TorlKa Jrexr4T B KoHrle npoxorHofi xapaKTepr4crr4Ku, ycvnr4Baercq rorbKo

oAI4 H II Onynepl{ OA BXOIHO f O CI4f H aita, Cr4f H aJr CIIJIbHO H CKa)KaeTCt
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B' arcrueHlti a.lletteHr HaxoAl4Tcf, rz6o s cocroqHr4t4 orcer{Ku (rox veper arcrneubtil 3neMeHT

paBeH Hynlo), ,r[6o s cocrotHl4l4 HacbllrleHlu(panno Hynro naleHHe Hanprx(eHuq Mexny Bbt-

XOAHbIMH 3A}I{I4MAMA

f .saqalrsat pa6ouat roqKa HaxoArrrcs B ceperr.rHe ,ruueftsofi qacru npoxoAHofi xapaxTepu-

cruKvr, a aMrlnuryAa cHfHaJIa raKoBa, qro rox B BbrxoAHofr qeln [poreKaer B TeqeHr4e Bcero IIe-

pv o Ia c LI f Hzula, Bo3 FI I,IKalor M aJ'I ble He,ru u e fi Hr,te ucKaxe fI at
8. 3uumnteprtuit noem opttmenb ...

A.ycnlurelsusrii KacKan. BbIrIoJrHeHHsrfr no cxeMe c oOrquM KoJrneKTopoM. xapar(reprz3yercq

reM. L{ro xo:SQzuuel{rycnneHnflno HalpqxeHhro KU : 1. $a:sr BxoA}roro H BbrxoAHoro

cHfHuuloB coBllanalor, o6jta4aer BbIcoKI4r\4 BXoAHbTM h HH3KI,IM BbrxoAHbrM cofrporaBneHHeM

E. ycularelrHufi KacI{aA. BsIrIoJIHeHHufi no cxeMe c o6urunr 3MMr4TepoM. xapaKrepz3yerct

reM, qro rcoeSQHIIzet{T ycLIneHI4q rto HarrpsxeHr4ro KU : l, Qa:rr BXoAHoro 14 BbrxonHoro

carHaJIoB coBna.Aalor, o6la4aer BbrcoK14M BXOAHbTM I,I Hr.{3KI4M BbIXoAHF,IM conportrBneHr4eM

B. ycvlHrelrHstfi Kacr(aA, BbIfIoJIHeHHrrfi no cxeMe c o6uefi 6azoh, xapaKTepr43yercq reM, qro

r<oeQ$uqueHT ychneHr4s,rro Harlpt)I(eHr4ro KU :0, $a:rr BxorHofo r4 BbrxoAHoro cufHanoB

coBnaAalor, o6la4aer BblcoKI4M BXOAHF,IM H HI43KHM BL,IXoAHT,IM colporlrBnerIHeM

f,ycu:rure:nHslfi KacKaA, BEInoJrHeHHrrfr no cxeMe c o6rqun r(oJrr.reKTopoM. xapaKrepr43yercq

reM, qro rcoeS$aurzeHT ycl4neHl4t no Ha[pr)KeHrto KU - 0, Qa:sr Bxoluroro H BbrxoAHoro

cI4fHaJIoB coBnanarcT, o6la4aer Hh3KuM BXoAHbTM r4 BbrcoKr4M BbrxoAHbrM conporr.IBneHr,reM

9. Oneparyuou ut'ti yct.tit umetb ...

A. ycta:rurenb nepeMeHHofo roKa c arz$$epeHur4aJrbHbrM BXoAoM, BbrrroJrHeHHrrfi no r.{Hre-

rpa,rrHoil TexHoJrorha

B. ycn:rnreJlb nocrof,HHofo roKa c aH$QepeHur4aJrbHbrM BXoroM, Br,rrroJrHeHHr,rfi no HHre-

rpa,rsHofi TexrroJrol h 14

B. ycra:rureJlb rlocrosHHofo roKa c 6e: au$$epeHur4anbHbrM BXoAa, BbrrrorHeHnufi no HHTe-

rpalrHoft TexHoJror14 r,

f.yca,lHre:rb uMnynbcl{oro roKa c azt|$epeHunaJrEHbrM BXoAoM, BbrrroJrHeHHsrfi no aHTerpanb-

Hoil texno,roruu

I 0. Hemtcepmupynuluir onepoquontt t ti ycu.tunle.l b,..

A. exoArroe Hanprx{eHue noAaercq Ha Her4HBeprr.rpyrcurai BXoA. a rleflF, o6paruofr cRq3H BKJIK)-

r{aercq Ha I,IHBeprI.I pytoulnil BXoA, Her cnRura $a: vex4y BXoAHsTM 14 BbrxoAHbrM HaflpflxeHn-

flMT1

B. ycr.r.rrnaaer cHfHaJ'r H cABafaer Qa3y exogHofo Hanps)<eHtfl Ha 180o

B. ycv:rueaer cJ.{fHaJr 14 cABufaer Sary nxo4Hofo Harrpf,xeHHs sa 90o

f.oc,ra6lger cr4rHaJr [i clBr4faer Qa:y nxo;1Hofo Harrprxesus Ha 60o
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Tecr J\b6

L KeaumoaaHue (ducKpenxwa4un) cuzHa.ryq no ypolHn..,

A' npoqecc oro6paxeuLtt KoHer{IIofo MHo)r(ecrBa 3Har{enafi asa,roroBoro cr4rHaJ,ra Ha HeKoropoe

KOHCTIHOC MHOXECTBO TO|O xtc CIZIHAJIA

B. npoqecc oro6paxteufiq 6ecxoHeqHofo N{Ho}r(ecrBa guaqeuufi uutpponoro cufHtura Ha HeKoro-

poe KoHeqHoe MHo)J(ecrno (olpe4er.seMoe rtr4cJ'roM yponHefr rcnauronauHl)

B. npoqecc oro6paxteuns 6ecrcoseqHoro MHolr(ecrBa :na.resufr aHaJloroBofo cr4r HaJla Ha HeKo-

TOpoe KO HeqH Oe MH OX{eCTBO aHIIJIO f OBOf O C H f HaJ'ra

f'npouecc oro6pa>reHaq 6ecxouerrHofo NrHoxecrBa:HaqeHnfi aHaJroroBoro cnfHara Ha HeKo-

ropoe KoHeqHoe MHoxecrBo (onpeaenreMoe qrzcJrovr ypoaHefi xnanroeauua)

2. Ko.u6uu auuoHu osL .rto?tlqecKat cxex4 o ...

A' npeo6pasoBareJlb coBoKynHocrr4 BXoAHbrx Jrorr4qecKnx ypoBHefi (nxoauoro cJ,roBa r4Jrrz

BXoAHOfo rcO4a) B BbrxoAHoe cJroBo (nsrxogHofi xoa) 6es 3aroMr4HaHzq

E. npeo6pa:oBareJlE, coBoKytIHocrr4 BbrxoAHbrx Jrorr4qecKr.rx ypoenefi (nxo4uoro cJ,roBa Hrr14

BXoAHofo Kona) B BXoIHoe cJroBo (esrxolnofi rcoA) 6e: 3aroMrzHaHr4t

B. npeo6pa:oBareJ'Il) coBoKynHocrt4 BXoAHbrx J'rofr{qecKnx ypoeuei (exo4Horo c-loBa tzn14 BX6A-

Horo rco4a) B Ho:rb vnv e1l.Ht4:qy

f .conoxynuocrb rpr.rrepoB

3. lTaput.te.t uut'r ir cqe ntqux ...

A. cqernsle vMrtynbcbl nocryrlalor oAHoBpeMeHHo Ha Br,rxoAbr Bcex 14crrolrb3yeMbrx rp14rrepoB

B. c'{erHsle HMrtynbcbl rlocrynalor He oAHoBpeMeHHo Ha BXoAbr Bcex ucnonb3yeMbrx rphrfepoB

B, c'terHsIe 14MIIynbcbr nocryrlalor oAHoBpeMeHHo Ha BXoAbr Boex flcrroJrb3yeMbrx rpr.{rfepoB

l.cqerstte IrMnynE,cbI flocryrralor oAHoBpeMeHHo Ha BXoAr,r l,acrLr ricnonb3yeMbrx rpurrepoB

4. II ocrcdoeamenuu utir cq|mqurc...

A. rcaNAttfi rocneAyrouufr rpurrep ynpaBnflercr BXoAHsTM cr4fHaJroM npeAbrAyuero

B. naxlrtfi fiocneAylounri rpurrep ynpaBJrrercs Bbrxor]rbrMr,r cHrHarraM14 AByx rrpellbrAyulilx

B. xax(Atte ABa rpnrfepa y[paBnflercs BbrxoArrbrM cnrHanoM cJreAyroqefo 3a HHM14

f.xaNAr,tfi rrocneAyrou]zi rprzrrep y[paBJrrercs BbrxoAnbrM c14rHaJroM rrpeAbrAyu]ero

5. Peaucmp ...

A. cosorcvnHocrb rprzrrepoB. rrpeAHa3HaqeHHar Anr cqera HMrrynbcoB

B. coeorcynHocrb 3reMeHroB I,{-HE Ans yrpaBneHr.rr npoueccopoM

B. conoxynHocrb rpHfrepoB, rrpeAHa3HarreHHas Anr xpaHeHVs ABor4qHofo cJroBa

f . conoxynuocrb Aeuru$paropon,

6. Cuuxportuutil mpuzzep...
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A' rpurrep nn'terou1ufi, rIoMI4Mo uHQoprr,raur4oHHbrx BXoAoB, er{e u BXoA cr.IHxpoHr43arlr4r4 v pea-

rnpytorqufi ua zu$oplraulloHHbIe cI4rHaJIbr roJrbxo rlpu Harr4qr4v pa3perxarcurero ct4HXpoHr43r4-

pylourero (raxrupyouero) riMrynbca;

6, rprarrep ulreroulllft , ToJ'rbKo rauQopn,taqproHHbre BXoAbr ;

B. rpurrep uvetoulufi, ToJ'tt,Ko BXo!br cHHXpoHr,r3awrw 14 pearrrpyrouufi na nHSopnarluoHHbre

cl{rHarbl'forIE,Ko npn Itannrrl4H pa3peuarcrrlero cr4nxporrh3upy}oulefo (rarcrr,rpyrouero) nv-
rrynbca:

f .rpurrep alterotqufi, rroMI4Mo rau$oprvaq]zoHHbrx BXoAoB, eul€ u AorroJ.rHHTe,rrsuri r,ru$oprva-

quouutril BXor.

7. Cytt.uamop...

A. rcona6anarJuoHHas cxeMa, BbIrIoJrHrroruar apusneruqecKoe Bbrr{r4raHrze AByx ABorzrrHbrx qn-

cen;

B. xotr6uualll{oHHas cxeMa, BbIIIoJIHmorua.a apr,r$rraerasecKoe cJroxeHze AByx ABouqHbrx r{H-

cen;

B. rcout6unaIII4oHHag cxeMa, BblnoJIHqloulaq rofr4r.recKoe CJ'IOIKeHLIe AByx ABor{qHbrx r{ucen,

f.rcour6llHauHol{Has cxeMa, BbrrrolHrrourar apusverr,rLrecKOe cJlo}r(eHIze rpex ABoHr.tHbrx quceJ,r.

8, Cqimqux...

A. ycrpoftcrBo, coAeplKauee HecKoJIr,Ko rprirfepoB, cocrorHr{e Koropbrx o[peAenrercr rrr4cJ']oM

He [ocryrruBrrrnx Ha BXoA ycrpoficrea r,rMnynbcoB;

B. ycrpoficrBo, coAepxauree HecKoJrr,Ko rpr4rfepoB, cocroqHHe Koropbrx ofipeAeneercs qr4cJroM

rrocrynaBUrHX Ha Bbrxol ycrpoftcrna HMnynbcoB;

B. ycrpoficrBo, coAepxauee HecKoJrbKo rparfepoB, cocroqHue Koropbrx ortpeAensercq qucnoM

rrocryrrr4Brur{x Ha BXoA ycrpoficrea HMrrynbcoB;

f.ycrpoficrBo, coAep)Kauee HecKolrbKo 14HBepropoB.

9, Tpuazep...

A. ycrpoiicrBo c rpeMx ycrofiuunbrMn coc-fostr4flMr4 - J'Iofr4r{ecKufi uo,ru I,r rorr4qecKafl e4gHt4-

ua, I(oropoe Mo)Ker nepexoAzrb H3 oAHoro cocrorHHr B ilpyroe noA sorAeilcrBheM BXoAHr,rx

CI,IIHAJIOB;

B. ycrpoficrBo c AByMr ycrofiuueblMrr cocroflH:aflMLr - JrofurrecKnfi sorr z rorr4qecKafl eAHHz-

qa, KOTOpOC MOXeT ilepexOAI4TL H3 OAHOfO COcTOIHHI B lpyrOe nOA SO:AefiCTBr,reM BXOAHbTX

CHIHAJIOB,

B. ycrpoilcrBo c qerblprur ycrofiqr,rBbrMr4 cocroqHr.rqMr4 - rofzrrecxufi Honb u Jrofr4qecKaq eAn -

HLIUa, KOTOpOe MOX(er [epexoAars r43 oAHOTO COCrOsHt4fl B Apyfoe nol eosAeficrBr4eM BXoAHsTX

C14IHAJIOB;

f.ycrpoficrBo c AByMt ycrofiuun;IM14 cocrosHVtflMt4- J'rofuqecKnfi Horr H J,rorr4qecKafl eAr4 Hhua.
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KOTOpOe MOII(eT IrepexOArrTF, r43 OAHOfO COCTOTHT4T B Apyfoe rrOA BO3AefiCTBr4eM BbTXOAHbTX

CHfHaJ'IOB.

10. Ecnu Ha sxode RS mpuzzepa cuan.qd pqlHbr I u 0 mo Ha sdxode Q...

A, 1 tltu 0 uepeayrouuecq c HeKolopoil vacroroii;4

B. 0;

B. l;

f. cursar He onpeAeJ'IeH.

8. Vqe6uo-,Memoduqecxoe u uu(topuaquoHHoe odecneqeuue ducr4unnuHbt (nodynn)

8.1. OcHoeHaq JrHTeparypa

l. BeccoHoa. II.A. TeoperHqecKr4e ocHoBbr 3neKrporexHuKu. ?-nexrpuuecKne uettH: [yve6-
uraxl / II. A. BeccoHoB. - VIsn.10-e. - M.: fapaapurcu,2007. - 702 c.

2. [eruupu.aH, K,C.Teoperr4qecKrre ocHoBEr sneKrporexHr4Kn : yue6. 4,rr By3oB, T. I / K. C.

[evupurH, JI. P. HefinaH, H. B. KopoBKr4H. - 5-e Hsl. - M.[u ap,] : flnrep,2009. - 512
c. - (Vve6uv.R Ans. eyson).

3. lerr,rrapurH, K.C.Teoperr4qecKr4e ocHoBbr 3neKTporexHr4Krz:yue6. An-s By3oB. T.2lK.C.
[euupuru, II. P. Heftnrau, H. B. KopoBKr4H. - 5-e nsA. - M.[u ap.] :flHrep,2009. - 432
c. - (Vve6uvK AIrs ey:on).

4. floranoe, JI.A.Kparxufi xypc reoper[qecKzx ocHoB 3JreKTporexHLtKpr'.: yue6. noco6ne 9.
1 /JI. A. floranoe. -2-euzp,.,Aon. - EpaHcx:trlsA-eo Bf'Iy,2005. - 178 c.

5. floranos, Il,A.Kparxrafi rcypc reoperrrqecKlrx ocHoB snerflporexHr4Kl4 : yve6. noco6ne.
q.2lIL A. floranoB, - LIzA.2-e,Aon. - Bpsscrc:lzl:l-so BfTy,2008. - 199 c. - ISBN 5-

898 38-326-3
6. floranon, JI.A.'feoperr.rqecKne ocHoBbr 3JreKrporexHnKH: c6opHurc 3aAar]: yue6. noco6rze

I Jl. A. floraros. - 2-e uzl,.. Aor. - BprHcrc : I4gA-eo EfTy, 2007. - 192 c. - ISBN 5-

8983 8-2s9-3
l. floranon,II.A. OcnoBbl 3neKTpoHr.rKr.i: yve6. noco6nel n.A. florartoe, M.14. Maxcr4MueB.

BprHcrc: B|TY, 2006. - 1 83 c.

8. 3rercrporexHrlKa u 3neKrpoHraxa: yue6Hur / O.fl. HoeoNHroB, - M: fapaapaxr.r, 2008. -
653c.

8.2. {ono,'rrlnreJrbrraq"rnreparypa:

1. EeccoHon, II.A,Teoperr4r{ecKHe ocHoBbr 3neKTporexHuKr4. 3rexrponaarHr.rrHoe noJIe :

yue6. lrr By3oB I JL A, Becconos. - 9-e uzl.,lepepa6. ri Aon. - M. : faplaprzxH,200l. -
316c,
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2. Hoeorrlaros. O.fl. 3lexrporexHr4r(a H 3neKTpoHnr<a / O.il, Hoeoxzron, - M: faplapu-
xr,r, 2008. - 653c.

3. Caeulon, f.B. 3,rerrporexHr.rKa r4 3JreKrpoHr4Ka: r(ypc neKrlufi I f .8. caea,.Ios. - M.:
laurxoa u K, 2008. - 480 c.

4. Percyc, f.f. Be,roycon, A.14, C6opurzx 3aAaq r.i yrtpa)r(HeHuii no 3neK'rporexrJr4Ke 14 ocHo-
BaM 3neKrponurcu.lf.f.Pex1,c. - IV[.: Bucut. ruK.. 2002. - 416c.

5. f'epacunron. B.f. O6opHurr 3aAa.r no 3neKrporexFraKe H ocHoBaM 3rer(TpoHHriu/ floa pea.
B.f. fepacuMoBa. - M .: Bucru. uK., 1987. - 288c.

8.3. flporpaumHoeu KoMMyHHKaqrroHHoeo6ecneqenlre:

1. flporpanrr''rHrtft naxer ELECTRONICS WORKBENCH (lnteractive Image Technol.
Ltd.).

2. llporpaunanrrfr narcer PSPICE (MicroSim Corp.).
3. Marenaarzqecxuft rraKer MATHCAD (Math Soft Inc.).

9, MomepuoahHo-mexHuqecKoe o6ecneqeuue ducqunnuHbt (.uodyan)
Pearusaunt nporpaMMbl AIzcrrr4rrJrr.rr{br rpe6yer Harvqvfl KoMnbrorepHofo KJracca. o6opy-

AOBaHHO|O B COOTBeTC'|BVV C THITOBbIMT4 HOpMaMLI:

nocaAoqHbre Mecra no Korhqecrey o6yvarouIHXcs;
pa6ouee Mecro ilpenoAaBarenq;

AOCr(a;

MAKCTb];

MOneJta.

K o M n r e KT yv e 6 H o - lr eroA 14 q ec K o i.t 4o rcyu e H T aw4v .

TexHh.recrcr4e cpeAcrBa o6yveHua :

IIepcoHanbHbre KoMrIbroTepbr;

yue6Hsre noco6ua;
pa3Aaror{rrbrfi rrrarepual ;

HafJuAHbre noco6ur;
trporpaMMHoe o6ecneqeHr4e,

I0. MemoduqecKue pexonendaquu no opzaHrcat4uu usyqeHun duc4unnuuot:

Memttd u xct Lt tt t ( t t uH .t a x' tl u it.

Jlerunn, gBJ'rttcr, oAHHM I{3 ocHoBHbrx MeroAoB o6yueuzr, AoJr)r(Hbr peuarb cJreAyou-lue
3aAarII4:

' I43JlOXlITr ea)KHeiatIIufrvarepua^n npofpaMMbr r(ypca, ocBeularcuhfi ocHosHsre MoMeHTbI;
. pa3Burb y cryAeHron norpe6uocrb K caMocrorrerrbHofi pa6ore Hal yve6Hofi rz uayunofi

rureparypofr.
fraeHofi :aAaqefi xaxAofi ,rleKuHH qBrqercq pacKpbITLIe cyulHocrrl TeMbr v aHaru3 ee

rraBHbIX nolox<enHfi. Pexorreunyercq ua nepnofi JreKunlr AoBecrr4 Ao BHr4MaHr4e cryAeHroB
crpyKTypy Kypca 

'.I 
ero pa3AeJlbr, a B AaJrbHefinen yKa3brBarb Haqa,rro KaxAoro pa3Ae,'ra, cyrb v

efo 3aAaql4, a, 3aKoI{quB H3JroxeHr4e, rroAnoAl4Tb r,ITor rro 3ToMy pa3leny. qro6u cBs3arb ero co
cneA),IouIHM.

Codeptruuue textluit
Co4epxtaHue lexqufi onpeAenqercl pa6ouefi nporpanrvofi rypca. KpafrHe xer'rareJ'rbHo.

qro6rt KalKAa.s JIeKI{r4s oxBarLIBaJra u hcr{epnbrBara onpeAeneHHyro reMy r(ypca a npeAcraBnexa
co6oii roru4 qecKl4 BnorHe 3aKoHLreHHyro pa6ory, Jlyurue coKparnTb reMy, Ho He AoflycKarr, ne-
pepblBa ee B TaKoM MecTe. KOfAa OCHOBHaTT HAeq eue froJ'lHOCTbro He pacKpbrTa.
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Memodurca npoeedeuun .t a6opantopuutx sar nntuLt.
I_ielxvu ttpoBeAeHr.l r :ra6oparopHrrx pa6or sBrqrorcr:

' ycraHoBJ'IeHI4e cBt3ei't reopuu c [paKTnKoft n cpopl,re 3KcnepaMeHTalrbHofo noATBep)KAeHH,noloxreuufr TeopHH;

' o6yueuue cryAeHroB yMerrHro aHaJlr.r3ripoBarb noJr)/rreHHbte pe3ynbrarbr:o KoHTpoJ'rb caN{ocroflrelrsofi pa60rrr c.DiAeHTOB rro ocBoeHr.rro Kypca;
' o6yvenze HaBbIKaM nporfeccnoualtsofi lerrenbHocr6 H TexHaxe 6e:onacHoqr7.

I{enrz na6oparopHoro npal(rllI(yMa Aocrvrrarorcr Ha,nyquunl o6pa:oM B roM eJryrrae, ecruBbIIIOJIHeHVIO 3KCnep14MeHTa nper[ecrByer onpeAeJreHHa.f, rroAforoBr4TeJTbrrar BHeayAHTOpHa,pa6ora' llosrol'ry [pe[oAaBare:rb o6s:aH .qoBecrr4 Ao Bcex cryAeHroB rpaQux BbrnoJ,]HeHr4.fl Jra-6oparopHltx pa6or c reM. '{ro6st oHH MofJrr4 3aHr4Marbcq rreneHalpasreHHofi nonraurHeft noAro-roexofi.
flepe4 Haq€lJ'IoM or{epeAHof o 3aHflTvIq npenoraBarenb AoJr}KeH yAocroBep,rbc, B roroBHo-crl4 cryneHToB K BblnoJrHeHaro la6oparopttofi pa6orrr rlyreM r{oporKofo co6eceAosa Hufl u trpo-Bepr(a Hanr4qufl y cryAeHTOB 3aroroBJ'reHHbrx nporoKonoB rrpoBeAeHvr pa60ru.

Me m o d u rca np oc e d e u un np a Kmt,t q e c rcux s au rtntu u.
I-{e,rxv u n po B eAe Hr.r fl .' par.' u, Lr e cKr4 x 3aHqr ui,t ss nsro.t. c x :. O6YUCHAC 

''PHMETICHHq 
OCHOBHbTX 3NCKTPOTCXH,I,ECKHX 3AKOHOB H MCTOAOB AHAJIU'3A3JICK-rpnqecKhx ueneii H lneKrpoHutrx ycrpofic.re;

' o6yveuze cry/'leHroB yMer{I4rc caMocros'er'Ibro aHaJrH3HpoBarb rroJ,rvgeHHbre pe3ynbrarb'' KoHrporb caMocrorre,rsHofi pa60rsr cryneHTOB rro ocBoeHr4ro Kypca:
I-{enrz npaxr'qecKzx zauqrI4iI Aocrl4r'arorcr Har4ryquuna o6pa:oM B ToM cJ,ryqae, eclrv uxtlpoBeAeH14lo rlpeAUrecraygl onpereneHHat rloAforoBHrenbrraq BHeayAr4ropHaq pa6ora. flo:ro-My npenoAaBareJlb o6vzan AoBecrII no Bcex cryAeHroB rpa0urc npo"aaanre npaKr,LrecKlrx 3a-

y::"fr'c reM, qro6st oHa MorJlt'I 3aHaMarbcrr LleneHanpas,qeHHofi AonaaruHe[ noArorosrcoi.
u0 u4ue pe xo.u e t t)a t 1u u.

z:yuenue nHcIlHlJ'IHHbl cneAyer HalrrzHarr c npopa6orxa pa6ouefi nporpaMMr,r, yAerq.soco6oe BHVMaHI'Ie IIer'IqM u 3araqaM. crpyl(Type a corepx(aHr4ro Kypca. ycneruuoe ocBoeHr4e
AI'IcUfiIInI4HbI npeA[onafaer aKTI4BHoe, TBopqecKoe yqacrile cryAeHTa rryTe\4 nnaHoMepHofr, no-
BceAHeBHofi pa6orsl.
Pa6oma c r:oHcneKmon ncrctlui

flpocnaorpzre KoHcIleI{T cpa3y nocne zangtuil. orMerbre Marepntur KoHcrreKTa ,rercuzfr.
rcoropstfr BLI3bIBaer 3arpy.4HeHvfl Ant noHr'rMaHr4r. flonr,rrafrecr HafirH orBe.rbr Ha 3arpyAHH-
re'flbHble BoIIpOCbl' Iicilonb3yt peKoMeHAyeMyro nr4reparypy. Ec,ru caMocroqrer,rbHo He yAanocbpa:o6paruct B Marepl4a-rre. ctfopnny,rupyire Bonpocbr u ooparurecb 3a noMorubro K nperroAaBa-
TeJ'rro Ha KoHcy,rrbraurru t1Jtr4 6,rzrxafiueil nexuvtu.

Pery,rrpuo ol'Boilure BpeMr An, noBropeHus npofrleHHoro
3HaHr4fl . y MeHr4fl r.r H aBbrKr4 rro KoHTpOnbH brN4 BO[pOcaM.
Bunonueuue na1opamoput u pa6ont

MaTepuana, fl poBepflq cBoH

Ha za]HsruH ronyqHre y rpenoAaBarer.s rpa$arc BbrnoJrHeHr.rr laooparopHbrx pa6or. 06-
3aBeAI4Tecb sceN{ Heo6xonl4MbIM Mero.4l4qecxz o6ecneqeHr{eM. flepe4 noceuleHrzeur ,ra6oparo-
pl4w V3yrII4Te TeOpUrO BOnpOCa, npeAnonafaeMoro K I4CCJ'ICAOBaHHIO, O3HaKOMb'recb C pyr(OBOA-
crBoM rlo coorBercreyrculefi pa6ore fi noAroroBbre [poroKon npoBeAeHn r pa6orrr, e'rcoropsrrZ
3aHecIzre:

. H[BBaHIre pa6orrr;

. cxeMbI I4ccnelyeMbrx 3JIeKTphrlecKrzx uenefi;
' 3aloJToBKu ra6lwl Arq 3allonHeHH.s 3KcnephMeHTaJ,rbHbIMH ululu pacqerHbrMH AaHHbIMu;. pacLrerHr,re Sopnry:rsl.

o0opvneu,e orqe'oB Aonx(Ho IlpoBoAI4Tbct flapanneJ]brro Bbrrro,rHeHr,}o 3Kcrepr4MeH-ra[I'Hofi 'tacrv,ra6oparopHoil pa6orsr, B KouUe 3aHfTufl o1r]eT seo6xolHvo loKa3aTb nDeno_
AaBareJ[o Ans frpoBepKH tIOnyrJeHHbrx pe3yn6raroB H gaBHCzN40C,re[.

48



!'rr nO4rOToBKI"l I{ 3ailIare oTr{eTa CneAyeT npOaFIaJTI43tdpOBaTb 3KcrrephMeHTan[,Hr,re pe-
3ynlTaTbl' COnOCTaIIHTI, HX C H3BeCTHLIMI.I TeOpeTLlqecKHMlt noJrolxeHrzr{Mr4 n)Ln cflpaBoqHbrM}t
AaHHblMH, o6o6utnrr pe3ynbrarbt HccneAoBaHuii B BnAe BbrBoIloB no pa6ore, IlonroroBurb or-
BeTbI Ha Borlpocbl. [pl4BoAHMLIe B MeToAHqecl(I4X yKa3aHHqX K BbIIIOJTHeHnlo ,ra6opaTopHlrx
pa6or.

Pa6oqaq yue6uar rtporpaMMa no Al{cqrirrJraHe <3"nercmpomexHuKq u 3jteKn,poHltKa))
cocraBJleHa B coorBercrBlrv c rpe6onaHuflMu @e4epattHoro focyaapcrBeHHoro
o6pa:oeareJlbHoro craHAapra BO u yue6Horo ilraHa no HarrpaBneHr4ro 15.03.04
< Aam on a mu3 ct Llu t tnex H o-t t o ?u Lt e c K ux np oue c c o s u np o us a o d c mB )).

I'{:yveHae nzcuunnt4Hbl npoxonur e cfopvre JreKrrnoHHbrx, npaKrLrrrecKr,rx, la6oparopHsrx
a r.rHTepaKTr't BH brx zaHqruh.

Bu4auz reKyulero KoHrponq .tlB;Itercfl rrpzeM uH1trBuryurbHrrx za1auufi n $oprrlepacueruo-rpaQuuecxnx pa6or, Tecrt4poBaHr'te, [poBepr(a BbrrroJ,rHeHr.r s zailarmfi
caMocrosrelrsofi pa6oru,

Py6e>rcutrri KoHrponb - KypcoBafl pa6ora ll :aqir.
I4rorogrrfi Kor{TpoJ'rb - 3K3aN{eH.

I I. Texn onozu.recKan Kopmo duc 4unnuu ot

Kypc II rpyrra P<Dl6AP62ATII ceMecrp Ul, IV
flpenolaeareJlb - neKrop Oeqopon B.E.
flpenogaaareJrb, BeAyrqufi npaxrnr{ecKHe 3a:usrzrs, (Deqopon B.E.
Ka0eapa <<AeroMaru3auuq rexHoJrorr{qecKux npoqeccoB rr rpos3BoAcrB))
Becoeo[ rco:SSuuzeHr AHcunnJ,rr{Hbr B cor}oKyrrHofi peilrrauroeoil oueHKe. paccqr.rrsreaeNaofi no
BCeM nhcur,rnrHHaM (ecn u eeedeua nodynuno-peilmuuzoean cucme.uo'1

llahvreHogaHHe ,lHcuiln,qil H br / x,r,pca

V poceH s//cryneH s

o6paroRau rr
(6ara-rrarprrar. cneuu-
a,rurer. varilcrparypa)

Craryc nrlcunnr hHbr B

pa6ouer,r yre6uov n,raHe
(4. 6. B. r)

(ecnu eeedetta uo-
d.l'. t a u o -p e it m u H ? o B 0n

cucmeua\

Ko.tnqcct B()'iaqc t Hbt\ c.th-
ilHrt / Kpe,tHToB

3rercrporexHr4Ka H 3J'IeKTpoll hKa 6axalaepuar B 5

Cmcxuure Ar{cunnJnursl no yue6noMy fl,rauy (nepeuuc,zumo):

Teopur aBToMaruqecKoro ynpaBneHr4q, 3J'reKTpr4rrecKue u3MepeHHs 3JreKTpr,rqecKLrx H He3neK-
TpHr{ecKLIX BeJIIiTII4 H, 3neKTpOMexaHHqecKne cI4creMbl. cxeMorexHHKa, TeXHHqeCKUe CpeACTBa

aBro M aTH3 ArJt4V, CpeACTBa aBTOM aTr4 qeCKO f O npo eKTrrpo BaH]1lfl

BBOArrbrfr MOAyJrb
(exo4HoE peilruHr-rcoHTpoJ'rb, npoBepKa (ocrarorrHbrx> :saszil no cMe)KHbrM Arzcunn,rlrHapr)

Terra, :a,[aHue H,,ril MeponpHflTHe BxoaHoro KoHTpoJrs
Bttrtt,r -rer1'rrLei:i

aTTecTa ur I h

Ay,trrropHa.n lr,ru
BHeay/lrlTOpHat

M n grntan tHoe
KOJ'IilLleCl BO

6a,r,ros

M arc r ua-n s Hoe

KO.1 H qeCTBo

6an,ro g

OcuoeHsre rrotflT:afl B BeKTopHofi anre6pe ayaHropHat 2 5

!n $ SepeHur4a,rrbH bre tp y rr xuu rz H ec KoJu,KH x
IepeMeHHbrx orpoc ayahropHat Z 5

[4roro: 4 l0
EA3OBbTI4 MONYJb

(rrpoaepr<a ytauuil u yvenui.r no 4zcqrn,rrHe)

Tema, raqaHue rlr14 Mcponpnsrue reKyutero KoHTpoJ,rfl
[Jnrr,r rexrrrrcir

all'ecI at [ |n
A)',lil rr)pHar lrj||j
Bltca\.iln ropila8

MrrHruittsHoc
Kor,l ftLtec I Bo

6arros

Marcnnrar sgoc
KOjt4qecl BO

o&r,'roB

Tecr Nsl TCCT ayailropHarl 2 5

Tecr N2 TCCT ayaHropHat 2 5
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Hroro:
AOTIOnHI4TEJI

Telra, :aaaure ufll.r Mep0npilflTlte a0noJrHITerbH0r0 K0H-
T poJr 

'|

BHrut 1er),tlLeii
ATTEC1 AUHH

AyAHropHar Hitr
BHeayiln ropHat

MrHuHra-ruuoc
KOJ] il 9e0 rBO

6a-;r,roe

MarcnuiLrr,Hoc
KO,qllqecTBo

6mroH

I,4.ny.

Llroro MaKcuMyM:

Heo6xoanMltli MzHInMyM AJrq [oryrreHuq uror-oBofi orleHKr.r H,,ur AotrycKa K [po-
Melr(yroqHofi arrecTauHu J 6a,r,ra ).

lono.lunreJrbHbre rpe6oBaHlrfl llflq cryAeHToB, o.rcyrcrByrcuux Ha 3aHqrr.tgx no
yBa)ItltTeJt bHofi rIpuq]rHe:

Vcrgog co6ece,roBaHr4e

O6ssare,'r sHoe nbrrroJrHeHrne pacqeTH o-rpa$arrecKHX pa6or
'fecruponaHue

Cocraer4renb AoueHT /Oeaopon Bna4uuzp EsreHteeHq/

B:raluulzp EereHresuq/3an. Ka$eapofi: AoueHr / Oeaopoe

Col-racoeaHo:

/{nper<rop $utuata llfY uv. T.f. LUeeqeHxo e r. Prr6Hr,rua, npo0eccop

/flaerznos Zropr A,rercceeeLr.r/
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