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IIefl qlflu ocBoeHl{t AI,Icqu[JII4HbI

-o3HaKOMJreHI{e CTyAeH',TOB C

greKTpuqeoKI,IX U MarHI,ITHbrX Snreul4fi

-TeopeTl,IqercKat H [paKTI'IqecKat

pa6otrr gn$KTpllqecKlrx lI MarHurHblx i

-(f opuu:porlaHl4e roroBHocrla

TEXHKIK.I{;

-ocBoeHI,Ie coBpeMeHHbx MeToAoB pac

rpr,rqecKl,D( qereit, oplIeHTI{poBaHHbrx H

-rroAroToBlca cry,4eHTOB K aHaJII{3y Ha

(foprraaquo.uHbx rexnonoruff u r
cnoefi rtpo$eccuonanrnofi rov

2. MIICTO AIIC
,{racrq:annuna <SlerrporexHl'IKD)

HanpaBnen:I4t rloAroronrn 6aranaBpoq

TexHoJrofu r.r>.,IliacqznJlllHa JIoruqecKI'I

TeoperI,IqecKI4X I4 [paKTI',IqeCKI4X AI{CqU

H€IJIbHOTO UPIKJIOB.

3ra AucIItlrnI,IHa u3yqaerct rIocJIe

odr€lre, rnpeAycMorpennrrna focy

p€BAeJIoB $nszru B qacrll gneKTpll

(rlxoAEIbIM )) 3HaHI,ISM CIyAeHTOB .S

TeMarI4rKa, (f r,Iszxa, qLIcJIeHHbre

taenuit" octuoBbl'reopllll SJIeKTpoMarH

B pesynsrare ocBoeHla.l oTI'IX

rreHl4fl AI4oII?InJIuHrt <SnerrporexHl'Ir

[paBI,IJr rIl)I{MeHeH}Is 9[eKTp[qecKI4X

HayKI{ u rexHI4Ic4. llprao6peralor yM

H.6rx rI avapuftntrx PexHMoB Pa6ott

cypcoo6epexeHple.

1. UEJIIII EHIIf, AI,I C qrlrl JIr4HbI

JreKTpoTexHI,IKO) tBJItIOTCt :

bHbrMI,I OCHOBaMI{ TeOpUn U [paKTI.tKI,I [pI4MeIreHI',Ifi

Bcex orpacJlsx coBpeMenuoft HayKI,I lr TexHI'IK]I;

BKa CTyAeHTOB K peIIreHLIrc saIiaq no pacuery

Ha flocrosHHbrx ]I [epeMeHHblx pe)Kl',IMax;

B r,rccJIe,IIoBaHI{I4 OTAeJIbHbTX KoMTIOHeHTOB gneKTpO-

rropMaJrbHbrx u anaputrrubrx pe)KllMon pa6oru gJIeK-

eHepro- lr pecypcoc6epexenue;

-TexHuqecKoft Ian$opruarlr,rur,KI4crIoJIb3oBaHI'IrcI'IH-

ruofi pa6ore rto rrpuHsrtlro peureHl4t B paMKax

I,IHbI B CTPYKTYPE OIIOTI BO

r.rr cr K ArI cIIIlrI JII{H aM Bapuarnnno fi 'racrIa O II OfI-

uu 12.03.05 - <JlaeepHar rexllktKa r JIa:lepH

coAepxaTeJlbHo-MeToA[qecK[ TeCHO CBfl3aIJA C

r.r npaKTI{K ecrecrBeHuo-HayqHoro ra npolpeccuo-

oryqeHl,It CTyAeHTOM MareMarl'IqecKoll rIoAfoToBKI4 B

Hrrrra o6paroBareJlbHblM craHAaproM BO u g

r,r MarHI4THbx tBJIeHI'Ifi. llosrorvry rpebonanutMl4 K

ocBoeHI,Ie raKl{x flpeAllrecrByloqux A]ICqUTIJILIH : Ma

perrreHl4t alre6pauvecKl'Ix u araQQepeHIII'IaJIbHbrx

fO IIOJI'I.

rrJrr{H cryAeHTbI npuo6peraror neo6xoAIzIvtble Ant

3HaHuq ocHoBHbIX nonsrzft I'I 3aKoHoB o

MarHlITHbx sr'renuir Bo Bcex orpacJlflx coBpeMe

tlq [pI4MeHf,Tb coBpeMeHubre MeroAbI pacu6ra u

r{qecKllx qeneft, op}IeHTupoBaHHbx Ha gHepro- u



OnraAesalor [porpaMMHbIMIa

TexHr4Klr, coBpeMeHHbIMI,I Cpe.qCTBaMI'I

Barlvs. SJreKTpoTexHI4qecK[x ]I gJIeKlpOH

lJnanvs lr yI![eHI,Ifi, [oJlyqaeMble

Nar 6a:roil .IUIS ocBoeHI,Ie

peMeHHofo ToKoI].

3. K()MIIETEHUIIU O

B npouecce ocBoertrm 4annof

rculle r(oMrIereHIII,IU :

(OIIK-4)-cnoco6noctuo rlcrloJlb3oBarb

HOCTI,I.

(OnK-6)- onocodnocmrc co6uparr, o(

Ho-TexrFII,frecKyIo ranSoprrlaql{ro rlo reM

(IIK-5)- cnoco6nocrblo K auurlr3y,

cTBvr]1r c TexHI4lIecKI,IM 3aAaHUeM TI4nOB

IIECKOM I,I SJIEMEHTHOM YPOBH'X.

B npoqecc,e o6y*reuur cryAeHT AoJIXq

ilnarr:

- OCHOBH,EIE IIOHfiTUg }I 3AKOHbI

-Mero!:br anaJrr43a rlenefi flocrosHuorg

-[pI,IHqI4.rbI pa6orlr sireKTpoMarHI4TH

IICTOIIHI,IKI)B BTOPI,IqHOTO ilI'ITAHlIq.

Ll yuutunatb coBPeMeHHbIe reHAeH

namnoft AetreJlbHocru (OIIK-4) 
"

vr Infl. pelxeHlat 3a1aar reoperzvecrofi

qecKr,rx lrsuepenufi Lr arfi:m;parypoft ,qng

ycrpoftcrn.

xo.ue u3yqe Hus. rr4clrtr[JII,IHbI < 3lertp orexHI'IKa>

MeroAoB pacuora vr amurvga qeueft flocrotHHoro ]I

B PE3YJIbTAT

YTIAIO IIIEI O C^fl , O OPMIIPYEM

o c B o E IJvrfl 4vrcJ\vrrl JIM HbI

Hbr cryAeHr $oprrlupyer I,I AeMoHcrpl{pyer

Bbr rrpaBoBblx gnanufi B pa3rpltlublx c(pepax

aHturr.r3l4poBarb lI crlcreMarll3ltpoBarb

Ke r{ccJleAoBaEufl,.

, rrpoeKTI{poBaHI4IO }I KOHCTpyIApoBaHurc B COOTBeT-

cr,rcreM, npu6opon, Aeralefi 14 y3JIoB Ha cxeMorexH

lI MarHI4THbrX llelleu;

rIepeMeHHOrO TOKOB,

yctpoftcrn, rpauc(f opuaropoB' greKTpl{rlecKux MaIIrrI

pax;B:aTr4fl. TexHI,IKI'I kI TexHoJlorufi e csoefi



B.nalelr:

orreMeHruoM ypoBHtx (IIK-5)

- co6upart, o6pa6aruBatb, anaJrr,r3r,rpoBprb lI cvcreMarll3l,IpoBarb HayrIHo-TexHI'ItIecKyIo

Marluro ro'reMarl{Ke I{ccJIeAoBaHur (OI{K-6).

- cnoco6nrtcrbrc K alg:rrr3y, pacu€ry, lpoeKTI{poBaHI,Irc rI KoHcrpyI{poBaHI'Irc B coorBercrB}Il'I

TexHHqecK1rM 3aAaHr,reM T]rloBhrx cprcreM, npu6opon, Aetalefi u y3noB Ha cxeMorexH[qecKoM

r- /TTtrf-{\



t,

4. CTPyKTyPA I4 COAEPXAHVTE IVIUIIIIIJIIIHbI
O6uiu rpyAoeMKoorb Ar{cqunJrr,rHbr cocraBJlter 4 sa.rerurx eAI'IHI'IIIrI, 144'aacos.

(Dopun

IIIETO KO

Qopua

BnAu yre6nofi pa6orlt, BKruoqa.f,

caMocrorreJlbHyro pa6ory cryAeHToB

u rpyAoeMKocrr (n uacax)

O6r€rvr

yue6uofi

pa6orur

c 4pr4Me-
HEH14EM

r4HTepaK-

TI4BHbIX

MeTOAOB

(r uacax /
%)

l+
F
(.)
o
o
O

c)
H
.q
+r

Paglen (rerr,ra)

AI{C,qEIUIIIHbI

IlsereHue.
Ocnonuue rtoH.grus,

4,0/22Yo

Jlunefinrre gJIeK-

Tpr4:tlecKI4e IIeI]I
IIOCTO':HHOTO TOKA.

Ocsos:nrre 3aKoHbI
gIeKTp[tIecKI,IX qe-

ueil uocrosHuofo
TOK.A I.I METO]IbI I,IX

pactlera.

3,0125Yo

Jluneiiurre sJIeK-

TpvrqeoK[e qenu
leperueHHoro ToKa

I4 IvIeTC'AbI I{X pac-
.rera. 3[eKTpI4qe-
cKrre qenfl oI,IHyCO-

I,IIIIJIb]IOTO TOKA.

3,0130yo

2,0133%

Tpexc[asurte eJIeK-

Tpr,rqeoK[e qeflu

flopexo4urre rpo-
ueocbl B JII,IHeftHbrx
gJleKTputlecKtlx qe-

nflx.

1,01330HeruHeftnrre gJIeK-

TprrqeoKue IIe[u
uooTol[HHoro ToKa:

HerurIeftHrre gJIeK-

TpilqeroKlIe l(efiU

Marnururre qeflIa.

Marr+urnrre Ileult
npu il,ocTof,I{Hbrx

MnC, Marnurnrre
IIETII4 IIPU CIIH



3rexrpovrarnur-
uue yc:rpoftc:rna

1,0/3304
Srerrpuuecruae

MAIIII4FI.bI IIOCTO,f,H-

HOII) TOKA.

Srerrpu.recrue
MaTIItIHbI ngpeMeH-

HOft) TC)Ka.

Coaepxagne rercqnfi no pa3AeJraM

Fa:|,qer 1.

.BneAenue. OcnosHrre noHsrr,rfl.

Par4en 2. Jluueftnbre sJreKTprrlecKrre qerru rrocroflHHoro rona. Ocnosurre 3aKoHbI

sreKTpuqocKlrx qenefi nocroflHHoro tora I{ MeroAbI ux pacrrera.

TopHbrMH llr,rarpaMMaMr4, KoM[JrexurrMu q[cJIaMI4. MeroArt pactlera greKTpl,FrecxIEx Ilenefi

peMeHHoro roKa. 3aronn Kr,rpxro(fa [grrl{ cktnycol4AaJlbuoro roKa. IIeUF cI,IHycoI{AaJIbHoro

qenn. Me'roA rIpI,IMeHeIrrf, 3aI(oHoB Kupxro$a. MeroA KoHrypHbrx roKoB. Mero4 4nyx

flpuuqlln tr MeroA HaJroxeHrrfl. Mero4 gKBI{BaJIeHTHoro reueparopa - aKTLIBHofo AByxrIonIocH

Ka.

PzuAen 3. Jluueiinbre oJreKTprrrrecKrre qe[u rrepeMeHHoro roKa Ir MeroAbI rrx

S.rrenrplr*r.ecKrre qerur crrHycoIrAaJrbHoFo roKa.

Ocuonulre gJreMeHTbr u naparqerpbr gJreKTpLItIecKI,IX qeuefi cI,IHycoI'IAaJIbHoro rora. C

co6rr nrpe"r(craBneHr,rs cr4Hycor{AanbHhJx (fynrqraft B pa3nl,ItlHtx (fopuax: BpeMeHHbIMI'I 14

npr4 nocneAoBareJrbuoM coeAr{HeHuu e.,heueHToB. flpono4utrlocrb Ilerru cLtHycoI'IAaJIbHoro



lPa:r;qer 4. TpexSa3nbre qecKlte qeIIII IIepeMeHHoro roKa.

3reruenmr uenefi u cnoco6rt Sar rp0xQasHoro ucrorrH r4Ka ilnraHvlfl rr

eox. CxeNra. coeAr,rHeHufi snesAa-3B*Aa $ neftrpamHblM npoBo4otu. Cxeua coeAI,IHeHuft snesga-

3BB.{a 6e:, uefirpnJrbHoro npoBoAa. Cp{,uuueuue tpex(parnblx rp}IeMHLIKoB rpeyroJIbHI,IKoM.

Coorno,rueHr{r MexAy (parHurrau u ma4eftuuM[ HanptxeHl,I.sMu I{ ToKaMIl rrpu c[MMerpI'IqHhD(

Hecr.rMMerpurrHblx Harpy3Kax. Mouno ct'r tp€x(p asHoft qeuu.

pe3ucropa, KoHAeHcaropa u KaryrrrKrl 4h.uyrrunnocru. .{ra$$epeHllilpyrouue r }IHrerp}Ipyro-

e qeflrr llocroqHHoro ToKa.

n u qeneft, crarl,IqecKlle vr AvrrrautrqecKIle rlapa-

Merpbr. fpa(fuvecxue z rpa(fo-anannuEtecKue MeroAbI pacqera 14 anaJrr4sa ueluneftnofi qenu c

Par,4en 5. IlepexogHble rpoq uI s rltueftHblx oJreKTpnqecKux Ilertqx.

Ilpr,t vuurr Bo3HI,IKHoBeHLII flpoqeccoB. 3aronrr KoMMyraII[z. Ha'IamHtre

ycnoBr{.fl . lfuiaccuqecrzft ueroA flepexoAHbx rlpoqeccoB. llepexo4uble flpoqeccbl B

nu C I,IHAyI{TI,IBHbIM LI p$t4cTlIBHbIM 34e n. Ilepexo4Hble upoqeccbl B Ilerrlr c eMKocrHbIM

pe3r.rcrrrBrlhrM gJIeMeHTaMLI. llepexoAu flpoueccbr B IIen]I c nocJIeAoBaTeJIbHbIM COeAI,IH

pe3ucrrrBrrbrMrr 9JIeMeHTaMI{.

Pa:aer 7. He.rnnefturre Kr{e qeIIII [epeMeHHoro roKa.

I{ernueftstte gJIeMeHTbI, I{x u xapaKTepI{CTI,IKI{ Ha rlepeMeHHbx roKax

Haflpfi(en[asx. Pesucrunnrre neuraneft,

cr.rHycor,rAzrJrbHbrM HaflpsxeHIlfiT]r4Talrprl. MeroAu pacqera Ileuefi B ycraHoBI'IBIIIeMct pexLIMe.

rrocrosHHblx MIC. Manr

qeilI IrpH crrHycouAaJlbHblx 3AC.

Mannzrnoe rIoJIe. Maruurnoe n (peppouarHllTnoM MarepllaJle. OcHonnrre 3aKoHbI

MafHr,rrHEIX uenefi. Malnprrnag qerlb I r{ nepeMeHnofi M,{C. Aualug u pacqer M

nurnoii qe)rrl,r. Cwta [porqxeHl,Is arnvrra. OeppopesoHanc.

Pa:rAeu 9. S.rrelcrpouarsururj ycrpoficrna.

ycrpoficrna Ia npI{HIII,In Aeftcrnut eJIeKTpoMarH}ITHKraccu$ur arJlrfr , Ha3naqenue,

ycrpoftcrn.



cKar rlerrra .Marrrr,rn. Snexrpo4narxyr\a4 Qutau gJreKTpoMarHzrnrrft MoMoHT MaIuHHbI. Snepretra

qecKue coo,THoureHr.rs u KIIA MaIrlrH npcrornnoro ToKa. feneparopbl flocTofiHnoro toxa. I

paropbr He3aBlrcr,rMoro nos6yx,uenrdr. I]eneparopbl napaJIJIeJIbHoro nos6yxAenur. fenepatoprr

rrocJreroBareJrbHoro u cMerrraHHoro nqsfiyxAeHl,Ifl. ,{nurarena rocrotHHoro roKa. ,{nuratelu

He3aBlror{Moro nos6yN1enr4fl.. .{nrararerfu [apaJlnenbnoro nos6yxAeHl4t. ,{nuralelz cMelna

ro nos6yN4eHl4t,

oflHHOfO TOKA.

ocroffHHoro roKa. Manr[tHas 14 3[eKTpI'Iqe-

xyIuIae oI,IJIrI o6uotor ABI,IrareJIt. Ypanneul

r. llycr AB[rareJIt. TopvosHue pexkIMbl acu

ac[HxpoHHbre .qBLIrareJII{.

Pa3AeJI 12. CunxpoHHble MaIrr+IHbr.

Cu:nxponnble MaIrILtHrr, yctpofiolBo I4 rIpI{HrIurI I{x p.eitcrnut',

CznxpoHnrrft reueparop. CuHxponnrrf Aeurarem.

Tervratnrf a rrpaKTuqecrcux sauqtnff

1. Aueyrus gy1eK1puqecKoro cocrosHr4s r,r ra3MeHenrd.s ilapaMerpoB [accI,IBHrx maneftnbrx ]I HeJI

OCHOBHbIE

Hefinrrx rJryx[o.flrocHrrroB nocrorHuorf ,o*u. MeroArr pacu€ra gfleKTputlecrux qeueft

.'IIIHOTO TOKA.

2, Mero,q rre[ocpeAcrBeHHoro ttpruten{"ras garoHa ON{a,

3. Mero,q npeo6pasoBarrr.rfl rlenu.4. tUerfoa HerlocpeAcrBeHHoro rplIMeHeHI'Is gaxonon Ku

5. Merol .KoHrypHbrx roKoB.

6, Mero,q 4Byx y3noB.

7 flpunqun Il MeroA HtuloxeHl{fl.

8. Mero,q gKBlIBaJIeHTHoro reHeparopa.

9" Ananlts n pac'rOr sneKTpuuecrl44 I9" Anan[s n pac.rer oneKTpr,rtrecKr44 fefleft nepeueuHoro c]IHycoI'IAaJIbHoro roKa npll

AOBaTeiIbIIoM coeALIHeHLILI SJI9M9IIT9B ;7-npil napaJIJIeJIbHOM COeAI{HeHI',Ie Setneft'

10. 3arrou.u KlEpxrotpa qenn cl'IHycon4firnoro roKa'

efltx ct4Hycol,IAanbHoro ToKa.

ne rpex(pasnrrx rleneft, orpeAenenkre Lr yJr

PzuAeJr I1. S.rrercrprlrrecKne lrafrnnu rrepeMeHHoro roKa.

AClmxpOUHbIe MaIIIlIuu, yCrpgfiCTBO I,I IpI,IHIII,II Ux AefiCrsut, OcHOBHhIe Xapa



I 5 . C oeauueHlle rp0x(p asnrx npueuun(oB rpeyroJIbHI{KoM.

16. Knaccra:.recKfift MeroA pacuOra uqplxoAnrx rpoqeccoB.

17. fpaSu:'recrufi MeroA pac.r€ra nefr{nefinoft qeupr [ocroflHHoro roKa c pe3I'IcrI{BHbIMI,I

nue rosQ$uquellra MoIIIHocrI,I.

1 4. Cxervra coe.rlnHeHr,rft sneg,[a-ssegAat

SJIEMEHTAM,I,I.

18. Auam:l v pac.ret MarHI,ITHbx

Jla6oparopnaa padora 1.

KOB B Ueilittx IIOOTO'HHOTO

u9ult.

Tevrar4(a na6oparopnrrx gansrufr

ccneAonadue [apaMerpoB naccl'IBHbrx rI aKTI'IBHbIX AByx[oJIIocH

Jla6oparopnan pa6or a 2. LlsYueu

Ka.

Jla6oparopnaa pabora 3. Zccne4onaniae Hepa3BerBJl6nsoft o4uo(paanofi euer<rpz'recrofi

I,TOTOIIHIIKOM CI{HYCOUAZIJIbHOTO TOKA'

o reKcrbl lexqzft;

yre6uoe noco6ne ro nerfIII4oHHoMy Marepuanyi

ze l,rbroAon a]irilruga pa3BerBJleHnrrx qeneft nocrotHHoro

Jla6oparropnan pa6or a 4. klccne4ona$ue pasnernn€nuoft o4no(laguoft ereKrpuqecroft uenu

I'IOTOIIHI4K.OM CI4HYCO}IAANbHOTO TOKA,

Jla6oparo,puan pa6ora 5. I4ccle.qoeadre rpdx$acroft elertpu'recrofi qenr'

CatubcrosreJrbHafl Pa6ora

B xoAe caMocrorrelgrofi pa6orrr flo ocBoeHI4Io AI{cq[[JII4HrI cryAeHrbl I{MeIor

MoxHocrE, IacrroJrb3oBarb aKTr.rBHrre gltrerrrenrbl gJIeKTpoHHbD( MeroAI'IqecKI'IX Marep[aJloB'

MerqenmblK na cafire cI4cTeMbI AI4crraHqlIoHHoIo o6yueuur (CAO) yHlEBepc]lTera' flo Anc

[.rrrrge <3:nerctporexul{Kp) na caftte Q{O pasueqeHbl cJleAyloque MaTepuaJIbI:

o pa6ouaxrporpaMMa 4lroiluulunu;

. Tecrbr A'lrx pefftIEur-roFtPolr.

3r,u Xe MaTepI,IAJIbI I,IMeIOTct B l4OcTaTOqHOM KOJII{IIeCTBe na 6yUaXUOM HOCI'ITene'



--r-------- J- t )

Iro3BOJIteT COrIeTaTb aKTI{BHbIe lI }IHTepaKTI,IBII

olrpoBoxAaerct AeMoHcrpallllefi KoMrIbIorepH

cJIaffAoB, K:OMnJreKT KOTOpbrx coAepxutc.tr B gJreKTpoHHOM IIpI{JIOXteHfiI'I K paooqer

?IurepaxrlmHbre (poprttrr - KoMlbrorepriue cI,IMyJItqlIu, a raKxe par6op cratyaqufi, c--_---r-'---- r-f-- - 4

noAa.{eft rra BXoAbr AuHaMurrecrzx c4cferra pa3II,IqHbIx ooptut cI,IrHaJIoB, a TaKXe c H3MeHeHI'I

rrapaMerpoB paccMarpranaeivroft cucreyrl;. Jla6oparopHble 3aHtrt4t rlpoBoAtrct B na6oparopu

flerr:rruorrnwe u nnaxTr,rrrecKlre gilHcruc flpoBoAsrcfl B ayAI{TopI,Iffx, o6opy4onauHblx K

rcrqee [po]:paMMHoe o6ecneqeHlae.

llpuueuarorc.f, TaKXe gJIeMe Ar{craHrlr,roHHbrx rexHoJlorv ft Als, KoHTpoJIs

remnoft pa6oru u rexyueft ycrreBae]! cry,qeHroB. ,{rr etoro LlMeerct carlt Azcranqrao

ro o6prconanvrs, nocrpoeHHrrfi na npo

ncex Qopu o6yreur,Ix.

HoM rraKere Moodle c 3arlrIcblo Ha Kypcbl cry

6. OIIE]IIOIIHbIE CPEA I.Jrfl TEKyIIIEIO KOHTPOTq yc[E

ITMOC'III, [POMIEXyTOqrlOtz ATTECTAIIUI IIO I4TOIAM OCBO

IIUIfl, IIACIII4IIJIIIHbI ra yqnnHo-METOAI,ItIE CKOE OEE CIIETIEH

cAMOCTOflT'EfibHOrI PAEOTbT CTyAEHTOB

f[rrr reryuero Konrponfl ycreqaSia{uoctu rrpl4MeHflercx peftruHr-KouTpoJlb, npoBoAI{M

(fopnae rrr{,cbMoHHbrx olBeroB r.r nonpodoB rlo reMaM JIeKItrkIoHHbx sar'srnir ua 6-it', ll-ft u I

HeAeJUrx B qerBeproM ceMecrpe. llpoudxytorlHat arrecral1ltr npoBoAI,ITcr n (poprvre 3auerac-

I'efi'runr- rcoHrPo.rrr I
l.Onpe4ertl,ITb gKBHBaJIeHTHoe cor

2.Onpe4ertllTb gKBHBaJneHTHog cor

cxeMbr lrpll cMeIITaHHOM COeAI{HeHI{14.

qe[rr orHocLITeJIbHo lrcroqnllKa 3AC.

3.Oupe4erum o6rqee KoJII{qecrBo H Mbrx ypaBHennft no 3aKoHaM KrEpxro(pa.

4.flo gaAa"nuofi cxeirle, IIrfl pacu€ra KOB B BerBflX rIe[]I, COCTaB]ITb ypaBHeHI{e [o

uav Kupxro(fa.

5.Onpe4ereHl,Ie [oreHuLIaJIoB ToqeK V,

6.Ilocrpoe:ul{e IloreHllIaanruofi Mbr AJrf, saAaHHofi IIe[v.

a
,*-Q_r(.tao{l



3AC n cxeMy c I,IcroqHI,IKoM ToKa.

cTaBr{Tb ypaBHeH[e MeToAoM KOHTypHbIX

xeHI,It, o[peAeJI]ITb TOKII B BeTBtX.

IIACTOTA-3ANI'ICATb MIHOBEHHOE 3HAqEHI'IE TOKA.

15.Iloorponrs rpa$rEK MrHoBeHuux luaveunft uanpxxeullfl I,I ToKa n N{rnoseHHoft

crr,r rrpu sLKTHBHo-eMItocrnoft HarpyqKe.

10.,4u gaAassofi cxeMbl cocraBllTb ue 6axauca rrlolqsocrefi.

1 l.flpe,4crrauennofi nerropuoff Me cooTBeTcTByeT gileKTpuqecKat cxeMa.

12. flper.qcr:asrenHofi cxeMe coor BeKropHatr ArarpaMMa.

13. flpe4claBrrrb cI{Hyco}IAaJIrHrre $ fipu [oMoIIII{ KOMITJIeKCHbIX qpICoJI,

14.IIpu 3aAaHHbrx rrapaMerpax cunycduganbHoro roKa: aMnJIr4TyAa, HarIaJIbHaf, $asa, y

Peft:rlrnr- nourpo;rs 2

1. B rarou KoHType v npn KaK[x ycJroBl{tx Bo3MoxeH pe3ouaHc

2. B rarou KoHType u npfi KaKflx ycJIoBI'Itx Bo3MoxeH pe3oHaHc

3. Haueprurb cxeMy 3lle3Aa-3nesAa c nefirpallublM npoBoAoM lI

3brBaroilIlle (fasuue u luueftsrre Hagptxe:nvlfl vI ToKI'I.

4.Hauep1;;1trb cxeMy 39e3Aa-3BesAa 6eg neftrparlrnoro ilpoBoAa lI BbIrIrrIpITe (fopn'rynrr,

3brBaroulu$ (lasutre u luneit bre Hanpflxenvrr lr roKI4 rlpll cl4MMerpl{tluofi uarpysre.

5. O6tsurure, rITo rIoHI,IMaercs rIoA

KOBbr ilprFilIHbI ero Bo3HkIKHOBeHUIfl'.

6. 3arourr KoMMyrauura. Ha'rarlHrre

bIIrl rrpoqeccoM B sreKTp[qecxoft qenu r't

7. flosoHl,Ire, KaKI,Ie YcrroBlls HAIIANbHbIMI4 I{ KAK OHI4 OIIPEAEJUIIOTCfl.

8. Kar no BAX H3 oupe4eJrr,rrb ero crarr4rrecKoe u araQSepeHULItlJIbHoe conporl{BJleHl4t

nanprxeur,Ifi.

TOKOB.

Bbrrrrdrrrlrre (popr,aylrt,

qeIII,I ilp]I [ocJIeAoBaTeJIbHoM coeAI'IHeHI'I]I

qTo xapallTepl{3yloT 9TH CO[pOTI4BJIelrI'Ifl.

9. O6tscsprrb rloptAor pac'r6ta nenlrirefinoft

qeflr flpu

qewl rpr
rrapaJIJIeJIbHoM coeAunesuu H3.

cMeIuaHHoM coeAllHenr'rr'r H3.

Pefirunr- roHrpolr 3

l, 3arou tIoJIHoro roKa, rITo oH orrpeAerser.

2, ntrs, sAAaHHofi Iraarr11rrnofi qeII[ cocTaBv1Tb ypaBHeHI'It 11O 3aKoHy TIOJIHOIO TOKA,



3. O6tscruTb IIpIIHIIIIu .4eftcreua lpanc$opMaTopa B peXI'IMe XoJIocTOro xoAa'

4. KaryrO MOIIIHOCTb MOXH9 OIIp9A9JII,IT6 II3 OII6ITa xoJIOcTOTO xoAa.

5. Hapr,rcl'fiTe cxeMy orbrra K3 rpqucSopMaropa u llepeqrcJl]ITe ycJroBl'Ifl orlbrra.

6, Karyro Molrluocrb MoxHo orIpeAeJII{Tb I,I3 orIbITa K3'

T,Harmctns Sopnrynu AJrr olpeAeleHr,r.rr aKTI,IBHoft u pearrunnoft cocraBJI.flIoIIII4x Hanpfl

)I(EHI,I{ K3.

g. o6rscuuTb npr4Hrlr{[ pa6oTbr Malxr,rHbr rrocTof,HHoro ToKa B pexl'IMax leHepaTopa I4

fareJlr{.

9. Hanucilrr soprr,ryny 3AC ra Sopuyly sireKrpoMarHl4rHoro MOMeHra MaIIII{HbI IIOCTO'H

TO TOKA.

10. feneparopbl nocneAoBarenbHorp u cMeIIIaHHoro nos6yN4e6vt'fl.

I 1. O6rscul{Tb Ilpoqecc caMoBos6yN4euIaa leHepaTopoB llocToflHHoro ToKa'

IL.Hanucalr Sopuynbl, xapaKrepl,Ioyloque pa6ory ABIII'aTeJUI IIoCroflHHoIo r'

13. Cnroco6br peryJrr4poBaHhrfl rracTorbr BpaIrIeHIrfl ABI{faTeJIf flapaJlneJlbHofo r

TerbH:oro Bo36yxAeHlrfl.

14. r{ro ,raKoe cKoJrbxeHr4e. 3anuurure tpoplrlyly, ollpeAeJlffolqyrc cKoJIbxeHI{e'

15. Karax cBs3b MexAy rlacroroft ToKa craropa Il poropa'

[6. Hauu:carb ypaBHeHue M,{C AJrr HarpyxeHHoro ABLIrareJIfl.

17. Hannrcarb ypaBHeHI'Ie roKoB aqllHxpoHHoro ABurarers'

18. Ha.repu4Tb XapaKIepucTI4Ky XonocTolo XoAa czHxpoHHoro reHepaTopa'

19. O6rsqrr4r6 rrpr{Huun pa6our quHXpOHHOIO AB[FareJIf.

20. a6sncslrTb, KaK MOXHO peryJrr{poBarr xoe(pQuqIIeHT MOIIIHOCTII CI{HXpOHHOTO ABId

.il|.

BonPocrt r rau€ry c oqenrcoft

1 .SnercrpuuecKat IIerIb I'I ee rpa$uuecr<oe uso6paxeHlle'

2.SlerlporexHplllecKnle ycTpoftcTBa IIocTOtHHoIo ToKa I,I gIeKTp[qeCKI'Ie qerru'

3. feueprapyroilIr4e r{ uplreMHbre ycrpoficrBa. ycJloBUrre rpaiputlecKl'Ie o6osHa'IeHI'IS

TexHuqecKlIX ycrpoficrB flocroflI{Hpro roKa'

4.3anos Oua.

5.3arconsr Kupxro(Pa.

6. Meroq npeo6PasoBanvrfl. Ileur.

7. PerNuurr pa6orbl 3fieKrpuqecr<oft qenrn.



8. Mero,q rKoHrypHbrx roKoB.

9. MeroA n;Byx y3JroB.

10. flpunq.ntr lt MeroA HurJloxeHplfl.

I 1. Me'rol gKBr{BilreuTHoro reHeparopa.

l2.Cxenmr 3aMerleuIls gJIeKTporexHLIqecKIax ycrpoficrn nocrotHHoro roKa.

l3.PesrrcurBHbre gJreMeuTbr, r.rcrorrHuKr4 3AC u reKa,I,Ix ceofictsa I4 xapaKTepI4crI4KI,I.

l4.IlaccunHbre u aKTI,IEHbIe AByxIIoJIIooHI{K}I I,I Iax cxeMbl3aMeIIIeHI'Ifi.

1 5. FacnpeAeJIeHIIe rIoreHIII4ana. florququ Nrbuafr. AI4arpaMMa.

16. llpeo6l)a3oBaHl,Ie rpeyroJlbul{Ka B pBe3Ay l.I o6patro.

17. Bralpr ooeAI,IHeHLIft gleruenron eneirpu.recKllx qeneft u ltx csoftcrna.

18. Pacqen qenefi c uc[oJIb3oBaHI{eM qaltouon Oua.

19. Pac.{er rleneii c ucrroJlb3oBaHueM 3aKoHoB Kupxro(fa.

20. IlpeacraBJreHrre crHycol{AanbHbx Synrquft B pa3rruHbx $oprraax.

21. Snoueurbl tI [apaMeTpbl gJleKTpuyecrnx qeueft cl{HycouAaJlbHoro ToKa,

22. O cuontrbre gJreMeHTbI IIeIII{ cI,IHycpI{AaJIbHoro roKa.

23. llponoalrMocrb Ilenu clrHycouAallnoro roKa.

24.. 3nerrpr4qecKl,Ie qerru c neluneft nrntll gJIeMeHTaMI,I.

25. Me'rolsI pacqera Ilenefi c ueuuue{ublMll SJIeMSHTaMI'I.

26.I4ct:o'ttrlrKr4 ctrHycouAanrnofi 3AC. Pesucroprt, TIHAyKTI,IBHIIe KaryIIrKI,I, KoHAegcaropbl,

xap aKTepH c rLrKLr v yc JIo B HbIe o 6 os H a'reHI'I g.

2'1. Cx<>tv.Jt 3aMeIrIeHI{fl gJIeKTpuqecKI{x qenefi [epeMeHHoro roKa.

28. 3arour,r Orraa ra Kupxro(pa rrs. qeuefi cI{HycolIAaJIbHoro rora.

29.Ilapauerpbr, xapaKTeplr3yrorlr4e cI,rHycoI4AaJIbHo I,I3MeHrIoIqLIecfl BeJII,IqI,IHbr.

30. Ooprraa. rpeAcraBJrenvrs curycor4AaJlbHo I43MeHslorluxcx 3[C, ToKoB, uanpxxenuft.

3I . An:run.uoe, peaKTltBlFloe, IIOJIHOe COrrpoTI,IBiIeHlIe AByXnOnIocHI{Ka.

32.Ypanu,eHue gneKTprrqecKofo cocrerHr{s AJIfl Hepa3BerBJreHHbIX qeneft [epeMeHHoro roKa.

33. Berropuble AtIarpaN{MbI Ha KoMII+eKcuo[ nlocrcoctu.

3zl. Ax'run:safl,peaKTkrBmas.v rroJrHa-rr MorIIHocrI{. KosQQutuueHT MoIrIHocruru ero rexHuKo-

gKOHOMI,ITIECKOC 3HAqEHI,IE.

35. Pegonanc Harrp.flxennft, pesouaHc roKoB, ycJroBI,Is LIX Bo3HTIKHoBeHI{I u [paKTI{rIecKoe

IIEHI,IE,

36. Ananug u pacqeT nelznefinrrx o[gKTpIaqecKux Uenefi ilepeMeHHoro ToKa.

37. O6nac'rll rpl,IMeHennr rpex$a3Hblx ycrpoftctn, crpyKrypa rpex(pasuofi qenu.

3l|. Cuoco6br BKJrroqe;nvs. BrpexSastryro qerlb oAHo u rpex(la:ubx rIprIeMHuKoB. Tpex u

pex [poBoAHbIe IIer[.



39. Jluuefirrbre rd QarHrre roKr,r, Harprryerr,rr u g[C.

40. Cunrrraerpr4trHbre pexr{Mbr n rpex(pasHbrx rletrflx.

41. flonsu(e o HeclrMMerpurrHbx pexr,rMax B Tpox lt qerbrpexupono4uofi qellf,x. Hagna.IeH[e

Hefirpanrnoro upoBoAa.

42. Mounocrr rpex(pastrofi uenr.

43. Pac.rer MarHr,rrHbrx Ueneft c fiocroflHHbrMr.r MarHr{ToABr,rxyqr4Mlr cr4rraMn,

44. Pacqer MarHr,rrHbrx ueneft c [epeMeHHbrMI{ MaTHIIToIBI{xyqI{MLI oLIJIaMI,I.

45. Me:rolbr r,r3MepeHilf, gJreKTpl4qecK4x I4 MarHI,ITHbtx BeJII,IqI,IH.

46. Tpa.nc{lopMaropbr. IrIx nagna.reulrg r,r o6racru rpr,IMeHeHI{t.

47. Ycrpoiicrno u rpuurlr{n Aei4crsnfl, o4uo(f aruoro rpauc(f opMaropa.

48. Tpanc$opMarop HarrprxeHr{x. Tp4ttc([opMarop roKa.

49 . Bullst :)reKTpuqecKlltx MaIrIIdH.

50. Vcrpoitcrso u npmflIll{n 4eftcrn4x rpex(fasHoft acunxponnoft uaruuurr.

51. Yc'rpoftcrBo r.r rpllHulan Aefictnus tpex(pasnoft cuuxpounoft ruaruunrr.

52.Pa6o'avre xapaKTepr{crr4Kr.r clrHxpoHHbx reHeparopoB rI c}IHXpoHHbIx gnrarateneft.

53. Mamnrrbr rrocrorHHoro roKa. llpunqun 4eftcrnrar, oco6ennocrl{ KoHcrpyKIIIau,

Hbre xapaKTepr4crr,rKH,

54. feuepa.Topbr rrocro{HHoro roKa }r ux xapaxTepr.rcrrlKlr. [nuraterll rlocrotHHoro roKa ]I I4x

xap aKTepr.r cTr,rKr,I.

55. ,{nurareJrr,r rrocrotunoro roKa Il I,IX xapaKTepI,IcrI4KI4

1. AuaJrras qenefi rrocrofiHHoro roKa rlo

2. Merol :KoHrypHbrx rfoKoB.

3, MeroAar\,I y3JIoBbIx rroreHIII,IarIoB.

4. Meroa :)KBr{BaJreHTHoro reHeparop?.

Tervru CPC

3aKoHaM Kupxro(fa.

5 . llocrpourb noreHIILIaJIbHyIo AI,IarpaMMy.

6. Anarug Hepa3BerBJIeI{HbIX Ilenefi ubpeuennoro roKa.

7. Auzurug qeneft repeMenHoro roKa rlo 3aKoHaM Klapxro$a.

8. Moqno'crb rlenlr cI{HycoLIAaJIlnorQ rora.

9, Auarug flepexoAHbx IrpoqeccoB n nunefinrx greKTpI,IqecKIiIX qeux.

10. fpa$z.recr<ufi MeroA pacudra nenuneftnofi qeuu ilocro.suHoro rora c p$tIcrI,IBHbMI4

MEHTZIMLI.



7. Y IIEEIHO.ME T OAI4TIE CKOE I4 IIH(D OPMAULIOHHOE

OEE C TIEIIE HIIE AITC qLITIJIIIHbI

a) ouronnas JrnTeparypa (SoHA 6r,r6nr,roreru BnfV LI erleKrpoHHbre

cr4creM.br co csodoAHbrM AocryrroM AJrfl corpyAHI,IKoB Ir cryAenron BnfV):

1.3ner:rpo'rexur.rKa: V.re6Hoe uocodue lIL.C, Pu6xon. - M.: IrI! PI4OP: HI4U I,IH(fpa-M, 2013.

160 c.: 70x100 1132. - (BIIO: Bararanpuar), (o6noNKa, KapM. Qopluar) ISBN 978-5-369-001

8.

2.3ner:rpo'rexHuKa r{ gJreKTpoHrana: V.{e6Hur. B 2 tovax. Torra 1: SrerrporexHl,IKa I AJL Map-

rreHKo, IO"ID. OnaA.rufi - M.: HI,IU I4HOPA-M,2015. - 574 c.:60x90 1116. - (Bucuree o6paso-

nauue) (Ile,penndt) ISBN 978-5-16-009061-0,

3.3ner:rpo'rexHr,rKa c ocr{oBaMr{ gJrercrpoHr4r<[: Vqe6Hoe noco6rae / A.K. Cnanrancruft,LI.C. Ty-

pencruffi. - M.: I,I,{ OOPVM: HI4U I4HOPA-M,2015. - 448 c.: un.; 60x90 1/16. ISBN 978-5-

8199-0360-5.

4.O6rym orreKrporexHuKavr eireKrpoHprxa: yue6uzr / IO.A. Kouuccapon,l,LL Ea6orvn. - 2-e

r,r3A. - M.: IJZII IZHOPA-M,2016. - 480 c.: 60x90 1116. - (Bucruee o6paronauue: Earananpuar

(Ilepenn0r TBI} ISBN 978-5- I 6-0 10416-4

V.re6um / fanrnepun M.B. - M.:Oopyrvr, HZII I4HOPA-M

6) lono.rrnureflr,Haq Jrr{Teparypa (Soua 6u6nuorercu BnfY Ia eJreKTporlurte 6n6n

Hbre urorelvrbr co cso6oAHHM AocryrloM AJI' COTpyAHI'IKOB I,I CTyAeHTOn Blfv):
1. Kounccapon, IO. A. 06qas eJreKrporexnr{Ka r,r sJreKrpoul,Ira [Snemponnrrft pecypc] : ]

5. Sner<'rpo'rexHr.I Ka LI gJreKTpoHItKa:

2016. - 480 c.: 60x90 Il16.

uoe nooo6rne rilfiBy3oB / IO. A. Korrrraocapon, f. Z, Ba6orrau; rIoA peA. lI. ,.{. Caprcucona. - M.:

Xurvrux,2010. - 604 c. - ISBN 978-5-98109-085-1.

'2. SnercrporexHrrKa rz sJreKTpoHzra: rlpconrre pa6orur c MeroAI,ItIecKLIMI,I yKEBaHvflMlrvrrrpu

paLru lA.Jt. MapueHKo, IO,O. OuaA.IL.Ift - M.: HI,I! I4HOPA-M,2075. - 126 c. - (Bucruee

3oBaHr.re : lEiara-rranpuar (MATI,I)). - ISBN 97 8'5 - t 6'103 3 40- 1

3. Sner.rporexHr,rKa r{ eJreKrpoHura: yue6nzr / 3eunsro B.JI. - Pocron-na-,{ony:lIsAareJlbcrBo

IOOy,2008. - 304 c. ISBN 978-5-927,5-0454-l



4. SnerrpcrrexultKa c ocHoBaMI,I eneKTpoHl,Irra: yre6uoe noco6ue / A.K' CJIaeuHcrI'Iir,I4'C'Ty-

pencru:ft. - M.: I/I[ OOPVM: I,I[ I,In{pa-M, 2013. - 448 c.: ur.; 60x90 1/16. ISBN 978-5-81

5.C6opnull s;grarrlro sJreKrporexHuKe u eIleKrpoHure [3nerrponnrrft pecypc] : yre6. noc' / IO

ErraAnrco II Ap.;1oA o6rU. peg. IO.B. BlaArrro. '2-eus1,ucr ' - Mrancr: Brrur' wr"20l3' - 4

0360-5"

c. - ISBN 978-985-06-2287-7 '

n') Ileprao4llqecKue k:r:,Aal:afl' (Nypnalu) :

Hayuno-rllxHl4qecKlle xypHaJIbI :

1. Cnpanouuur. I'Inxertepuufi xypH4n

2. Sneprux: gKoHoMlIKa, TexHI'IKa, gKoJlorrlu

3, 3nexrporexuuKa. CnoAnrrft rov.

4. 3ueproc6ePexenue.

5. 3nenrpoHl,{Ka: Hayra, TsxuoJlorur5 6vsnec

6. 3nerrporexnl4Ka.



r) I.nternet-pecypcbl:

2. http : I I e.l anbook. com/

3 . hllplrtuww.nelbookru

4.\Wlkhibrary.rul

5. hllgilwww.codene:!.rd

6. http ://www.helloworld'ru/

7. http ://vlww.biblioclub.ru/

8. M/TTE ]PIIATbH O T'EXHIITIE C KO E O EE C TIETIE HVIE' AVIC

UIITIJII4HbI

Jlerquu qr{raro:rcs B ayAr.rropurx ra(fe4prr 3r3n, o6opygonauHbx eJTSKTpOHHIIMI'I

eKropaMlr (ayt. 520-3,522-3,517-3). B raqecrse MarepllallbHo-rexHl'IqecKoro o6ecneqeHus

rroJrb3:flgTcfl MyJIbTI4MeAuftnsre CpefCrna, I'IHTeaKTI'IBHaI AOCKa C UoIIOJI63OBaHI'ISM KOM

cnaft4,gs (SuerrpouHoe cpeAcTeo o6yueHufl 11o AI'IcqulJII'IHe <SlerrpotexHuKa))'

A.r1g noAroToBKll K [paKTI4tIeqKlIM u la6oparopHblM 3aHflTI'ItrM cTyAeHTbI MoIyT

3oBarl;cf, KoMIILIoTepHbIM KIIaccoM lca$e4prr SrOn (na6.519-3; 16 rorrrnrrorepon) c up

eu o(frucnoro r{ MareMaruqecr oro |Io. Jla6oparopuble 3aHtrus rpoBoAtrc,x (522-3)' (516'

(519-3) naooparopugx. B KoMnbrorepHoM KJracce ocHoBHbIM MareMarI4qecKLIM fIO 'snu'flercs

creMa r,rr{xeHepHbrx r HayqHbrx pacyeron MATLAB. Kpoue r4pa eroft c}IoreMbr Ha KOMrb

pax la6. 5Ig-3 ycTaHoBJreHbr TaKXe IIaKeTbI paolxupeHlls' IlpkIMeHf,eMble AJI'f, BbIIIOJIHeH]I'

paqufi c Ilepe,qaToqH]hlM]I (fynrqurrrll'I lI Apyr]IrurIa (foplaauu npeAcTaBJIeHI4fl AI{HaMuqec

cnoftcrn oorerron: Symbolic Math Toolbox u Control System Toolbox' YcranosueHa

ro.rrctrcTeMa MATLAB Anf, crpyKrypHoro MOAenIrpoBaHI'Ifl AI4HaMFIeCKI4X

(cxev:) cIIcTeM (Simulink), nosnonrioulaf HaIJItAHo I'IMI'IrI{poBaTb I'Ix [epeXoAHBIe I'I

rrIIeCfl pexHMbI.



pa6o.ras nlporpaMMa cooraBJreHa B cogrBercrBlrfi c rpe6onanusNlfl ofOC BO uo HarIpaBJIeH

rroAroToBKu 12.03.05 <<Jlasepnar TeXIIIIKa II JIa3epHbIe TexHoJIouIID).

Pa6o.ryro ilporpaMMy cocraBllJl :

TI{KA))

r po1peccop ra(pegpn <SnertpotexHuKa lI 3rI

IiaAa.ilqn H.II.

Peqen:renr:: Ha.ramHzK [poeKTHofo orAela OOO (MO-Snerrpo

llporparvrivra o4o6peua ua 3aceAaHI{l,I xa(!e4pu 31 3H

Ilpororor Nt -2/! or . 0q . 

- 
[0 . N15-.

3aseAylorotufi raQeapofi 3rDH

pa6o.r,as [porpa"r'rMa paccMorpena r{ gAo6peHa Ha sacenalvrvr yue6uo-ueroAl'IqecKoft rour'Iccrz

H arIpaBJIe:H us, 12.03.05 <JIas epuafl TexHIIKa II Jra3 epHbre TexHoJlorurlD'
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JII4 C iI IIE PEYTB EPXA EIJ.VTfl
PAB OrrE rz np o r pAMMbr Ar4 CrlufrJrrrHbr (MoAyJrE

Pa6o.lriLf, rrporpaMMa o4o6peHp Ha /7 yre6nufi ro4

lIp <lr<lron 3 ac eAaurrf, raf e4pnr .( or 3/oZ ./ ( roAa
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Pa6o.ras rpolpaMMa o4o6peHa Ha yue6Hrrfi ro4
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Pa6o.ras nporpaMMa o4o6peHa Ha

llporo.rol 3aceAaHza ra$e4prr Ns

yre6nrrfi ro4
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