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I{e;ranru

-O3HAKOMJIEHI,IE

gJreKTpr4qecKltx a

-TeopeTl,IrrgcKat u

pa6orn

-Sopuuponanne

TEXEI,IruI;

-ocBoeHr4e

Tpr4qecrl4x rlenefi,

-IIo,{foToBKa

Sopua4zor+rrx

cBoex

,{rcqun:runa

HanpaBJreHItt

TEXHOJIOTI4I4>.

TeopeTr4rrecKr.Ix fi

HaJrbEoro qLrKJroB,

3ra Ara

o6reue,

pa3AeJroB $ue rarrz n

(BXOAHbIM)

TeMarr Ka, $usura,

HeHLII, OCHOBbI

B pesymr:are

qeHI4t

npaBHJr IIp

Hawv v TeXHLIKIT.

HErx rz aBapr.rfrHED(

cypcoc6epexeane.

.qucqrannunrt <3ler<rporexnuKa) rBrrrorcs:

c KoHrlerlTyulJrBHblMr,r ocHoBaMr,r Teopulr tr

.rnnen4fi Bo Bcex orpacJrrx corpenennoft

nonfoToBKa cTy.4eHToB K perrreHr4lo 3aAaq

tl MaxHururDf Uerteft Ea flocrorulrbD( r4 IrepeMeuub]x

BIIOCTI4 )n{aCTBqBaTb B I,ICCJTeAOBaIIIII4 OTIeJIbHbX

MeroAoB paoqera HopMa!'rbHbrx 14 a3aplifiIrbrx

Ha lHepro- u pecypcoc6epexeuze;

K aI{aJII.I3y Hq) {HO-reXnu qecr<ofi unsopuarlraz, r
r,r K caMpcrorrenrnoft pa6ore no npr4nrrr4ro

KOMIeTeHIITZII,

NI4CUI4IIJIIAHbI B CTPYKTYPE
JreKTpoTexHr.rKa)) oTHocr,rTc{ K lu4cqrrnJrr4HaM

6araraapop HarpaBJreur.r[ 12.03.05 - (Jla3epuas

Jrofl4qecl{I]I r{ coAepxaTeJIbHo-MeToAIIqecKrI

,qIIcquIIJrIlH r,r [paKTr4( ecTecTBeHHo-Hayr {

u3fraeror llocde fioryqeHr.rr cry,qeHToM M

focylapcmennrrna o6palonare:uurnt

glrerTpuqedxl\x Iz Marl{trrrrbD< rBJrenuft . lloerouy

cTyAeHTOB .[BJr.f,gTofl OCBOeHUe TaXr4 X

creHHble MeroAbr penreulu a:rre6prMqecxrrx u

9JI9KTpOMaXHI4THOTO rIOIq.

srnx Ar4curinJrrau cryAeHTlr npuo6peraror

((SJreKTporexr{ur0) 3HaHufl ocHoBrrbrx [oHtTI,Ifi 14

gJreKTpIrqecKlIX 14 MafHIrrHbIx tBJreHI,Iit Bo Bcex

yueHr{fl fipnMerrrTb coBpeMeHHbre M

14

vo

pa6oru enexrpv vecrcux 4eneft,



BAHPIfl,

rcuue

(IIK-S)- cn

CTBI,IU C

q9CKOM II

lporpaMMHbrMn cpeAcTBaMrr .qrr peueHr,rr 3alaq

TEXHI.IKI,I. COBOEM cpegcrnalr[r greKTpuqecKt,rx rasuepenufi ra

3naalrs u

xar basoft Art e coBpeMeHqbrx MeToAoB pacqera E aHaJln3a

PEMEHHOTO TOKOB.

3. KO TEHIII,IU OEYTIAIO IqEIOC.fl , (DOP

E3vJrbTAiTE OCBOEHWI AU

B npoqecce ,qasuofi AkcqunJrr4Hbr cryAenr $opulpyer n

(OIIK-4)-cnoco6

HOCTII.

ncno:rsosadr ocHoBI'r troaloBbrx 3Hauuft B

(OIIK-6)- cnoco6

HO-TeXHr4qeCKFO

B npoqecce o6

3uarrl
. OCHOBHEIE

.IIPI4HIIHIIbI

I,ICTOqHI,IKOB

co6rapam, o6pa6arbrBarB, afl arrr3rrpoBarb r,r

IIO TqMaTr,rKe r,rccJreAoBar{fi.,r.

r auarusy, p{cveTy, [poeKTLIpoBarrI4Io I4 Kor

3aAaJrr.reM Tr.r[qBbD( cr4creM, uprz6opoa, 4era.ireft u

CTYAEHT AOJIX(PH:

Ir 3aKOHbI gneI(TpUTIeCKI ( I4 MarHUflrrX rleneft;

-METOIbI AIIAJI[34 nocrornnorb ra nepeMerrnoro roroB;

gJreKTpoMaxHr{Trlbrx ycrpofi crB, Tpanc(f opvaropon,

II,ITAI I'.

Z y.rurrrnan co eHHEre reHAeHI{I,Ifi pa3BrrTlrt Texurars.r rz rextolorufi n

ua"rrnoft 4exrelru (onK-4).



Vuerr:

- nu6uparr ueo6x

Hoft 3a,qarre H

- coovparb,

MauI4IO IIO

BraAerr:

- cuocodHocrbro K

TEXHIIqECKI,IM

gJIEMCHTHOM

r.rccrreAoBanrrr (pnK-6),

(nK-s)

e greKTpfiqpcKfie ycrpoftcrBa u Marrrr4Hbr

greKTpr.rqeqK[e u3MepeHrrr .

aIraJII,I3LIpOBaTb r,r CT4CTeMATLI3I4pOBaTE

, pacrreTyl [poeKTr.rpoBaHr,rrc r1 Ko

Tr4noBbD( cucren, npz6opon, Aeralefi u y3JroB Ha
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PagAer 1.

Bne4enne,

PagAer 2.

3JreKTpUqecKr{x

3aMeTrIeHlrt.

IICTOqHIIKAMII

rernrtduuoit)

qenu. MeroA

llpzuqlrn rz Mero,q

Ka.

TOpHbrMra

nplr flocJre.{o

Cogeplnanue .rerqraft no pasAeJraM

noHqTHq.

efi Hr,Ie SJreKTptrrrrecKrre qeltu flocrotHHoro roKa.

IIOCTO'IHHOTO TOKA II METOAbI I{X PACIIETA.

e sJreMerlTbr, ycrpoficrBa, arnaparbr nocrorHH

EHHbIE II DA3BETBJIEHHbIE SJIEKTDI,IqECKI4E UENI4 C

it 9Heprtr4, Pacnpe4erenue noreHIIIraJIa B

qenra. f;eNulmr pa6orrr eaerrpuqecroft

9lrer(TpoTexHr,rKrr, ,qbr pacqera srerTpfiqecKl4x rlenefi. 3anou Oua,

3axonoB Kr.rpxroQa. Mero4 nourlpnbrx roKoB.

MerO,q gKBnealreHTnoro reHeparopa -

Pag,qer 3.

?,rerrpuuecxue

Ocnonnue

co6rr npe,qcran.:r cr4HycorrAaJrbHFrx $ynnqnit B pa3Jrr4qrrhx (fopua:c:

KoM[JreKcIlbMrr rrr4cJraMrr, Mero4rr pacver:a

peMer{Horo roKa, Krapxro$a qeruI cuuycou,4a;rbuoro :rorca. I-{enn

ou coeAranenuu gJreMeHToB, Ilporograuocrr qenr.r

9lreKTpgqecKr.re qeIIH rrepeMeHHoro ToKa Ir

cr{HycorrAaJr4Horo ToKa,

enrrr u uapqher:pEr sreKTpurrgcKnx ueneit

MeroA

TOKA.

MTI T'

flapa:rnenruoe enfie serset. Mournocrr qenl4 cl{EycoliAaJrbHoro



3OK. CXEMA

3Be3.{a 6e3

Coornolrenras

ycJroBr4t.

pe3r.IoTI{BHErM

MeTphr.

pe3rrcTriBHbIMII

HarrprxeHr,rrx.

Hl.trHofi r{enu.

PasAer 4. SreKTpllrrecKue qenu IIepeMeHHoro ToKa.

Sreneurrr ll cnocoOu poe4unenr.u 1|a: rpdx$a:uoro

3Be3.qa-3Be3,{a c HeftTparbHbrM rrpoBonoM.

npoBoAa, Qoe4unenre rpex(pa:nrrx flpr]eMur,rxoB

(pasurruu r.r mlnefinrruu HaJrprxenr4JrMr4 r.r ro(aMr4 irp

HeczMMeTp[qHbrx Moqnpcru rp€xqpa:noit qenu,

Pa:aer 5. fI olrrbre Irpoqpccu r ,nunefinrrx greKTpr{qecKux

flpn.runrr oBerrr4.,{ flepexo,qnrx npoqeccon. 3axonrr

uerog pacvOra nepexoAHbrx nporleccos, Iepexo

IIU C I,IHA}XTABH6M pesr.rcrr,rnHm,r creMeHTaMu, flepexo4utre flpoqeccEr B

flepexogirrre npoqeccbr B rlerrrl c nocJreAo

ps3r.rcTopa, KoHA

Ilure qenr4.

II KATYINKI4 I,IHAYKTIZBHOCTIJ.

Pa:aer 6. H

Kraccra

Pa:aen 7. H

efinrre a.nexhpuq€cKrle qettu Ilocrosnuoro roxa.

HerlaHefiHbrx gner4eHToB H llefleft, crarllqecKr4e u A.

u rpalpo-ararutuqecKrre MeroAbr pacqera rl ana]rv3a

SJleKlrpuq€cKlle qellu nepeMeHHoro Torca"

sJIEMEHTEI, UX TIAPAMETPBI IZ XAPAXTEPI,ICTI.IKI4 HAHenunefinrre

ne:rrEnef nrre greMeHTbr. HerlrueftHrre

CI{HYCOI,IAAJIbHI'M nr,rrarFrffi. Mere,urr pacqera qenefi n ycrar

Pa:ae:r 8. rlenlr. Marnurnrre rlerur flpu n

qeIIH rrpu cmryco e.4c.

Manrurnoe Manrur:noe none n $eppouarnrzrHoM Marepr4aJre.

MafHurHbrx qenei. rleflb C flocro-f,Huofi r,r neperr.rennofi MAC.

rrporrxenrrr gre*rpoMaxnfiTa, (Deppopesouauc.

Pa:aen 9. eKTpoMarHr.rrHbie ycrpofi crBa.

KnacciE(f

ycrpoficrB.

HanuaqeHuq, ycrpoitcrna lr rrpr4nqlmgeftcrsur

Cxeua



KII.

HeuHbx

Pas,qer 10. reKTpfiqecKfle MamI'Ebr rlocroflHHoro roKa.

Ycrpoftcrna IpI{HIII{I ,qeHCTBI,It MalI .IH nOCTOTHHOTO TOKa.

C(AJI IIENI,I MAIIII4H. cItJIa I,r gJrerTpoMarnururrft uouenr:

qCCKI.IC COOTHOIII u KIII uar:rur{ nocrorlruoro roKa. leueparopu n

PATODbI HE3ABI,ICI4M nor6yrrgenr.rr] feneparopu napairJreJrbHoro

TOCIE,[OBATEIbHO r.r cMerrrafiHoro sbs6yxtqeHnx,,{nrararena nocrorHuoro

He3ABIICI,IMOfO ,{erzrafenr,r napaJrJreJrbHoro nor6pr.4eum.

ecKHe IqamIIHbr nepeMerrHoro T'oKa.

ro Bo36yxAeHrrr.

Pasaer 1 1.

Acuuxpo Mnrrrr4HEr, ycrpofcrBo r4 IIpaHIluII ux leftcrBl,Is, ocH

ctrlr:.,t rr qarHv roABr,DKyrqr4e criJrrr o6rraoror

greKTpr4qecKoro Cxel,ra gavetr1enrr. llycr 4arararerr. Topu<

rnue u g$yxqpa:ubre acfiHxpour{bre,qBrrrareJrrr,xpoHHoii Mamr,rHbr.

Paslret 12. e MaIIruI|bl.

nanus uenlr.4. Mero4 nenpcpeAcrBeHHofo npr.IMeHeHLIs

Marlurrbr, ycrpoftcrno fi rrpnurlrrn AX Aeficrnna, ocnor

Cunxpounrrft . CrEnxpounbrE aBr.rrareJrb.

TemarPra nparruqecrnx saHg'rufi

1. AHarurs oro cocTorH4t rr rr3MeHeH[r rlapaMeTpoB

noc,roxuuQro rora. Mero4rr pac.rera

-'IHHOTO TOKa,

2. Mero4 nenocpe

3. MeroA

5, Merog ronryp TOKOB,

6. Meroa anlx

7, flpunqrnn n rraero HA"IOXSH}I'.

8. MeroA : reneparop!.

9. Anar'us u

AOBaTeJIbHOM

10. 3anourr

1 1. Mousocrr rI

12. I4ccreAogaqre

13. Aualug u

cr4HycorrAaJrEHof o ToKa.



HVe Koeoor.rqfi

14. Cxeua coeAun

15. Coe,{unenue

16. Kracc{qecxzfi

17. fpa$rauecruft

gTEMEHTAMI4.

18. Anaazs r.r

Jla6oparopnaa
KOB B rle[f,X n

Jla6oparopnar
Ka.

Jla6oparopuar
IICTOIISIZKOM

Jla6oparopnan
IICTOIII ,IKOM

Jla6oparopuan

MO}I{HOCTB I4CII

MerqeHHbrx Ha

urune <3

MOIIIHOOTI{.

3Be3Aa-38e3.q4.

BH6D( np[reMrlr,rKoB TpeyroJrbHt4(oM.

eroA pac.reTa rlepexoAHhrx fipoqeccoB.

ora 3. ZccreAosfur,re Hepa.sBerBndunofi o4no$a.:nofi
EAaJIbHOTO TOKa.

B xoge

a

a

a

a

,q pac.{eTa ngrunefiuofi qerrr4 nocroruHoro rora c

MaxHI4THbrx rle[efi.

'Iena'r|rna,rafoparopnrrx saurrufi

1, Zcc:reAodaHr,re napaMerpoB naccriBrrbfi Lr arTrrBnbrx

oro ToKa.

2. Ileyrenrae uero,qoB arraJrrna pa3neroaeuurx qeneft

4. Uccregolanue pa:nern;rdnnofi o4uo$a:noft
I,INAJIbIIOTO TO(4.

5. I4ccre.qonhsne rp0x(fasnofi snerTpr,rqecKofi qenu.

Cayocro.are,nruan padora

p46oTbr rlq ocBoeEr,rrc AucqurrJrrrHbr cTyAeHTEr

arol4BHbre preMeHTFr greKTpoHHbx MeroArirrecKrr-x

cr.rcreMbrgllc1aHquoHHoro o6yreuur (C,{O) yuruepcurera.

sa caiare d,4O pa:rurerqeubr cJreAFoqr{e Marepr{air6r:

pa6o [porpa^4Ma,44cur{nJrr{Hrr;

reKrluft;

oe nocooue no JI9KrInoHHoMy MaTepr,rairy;

grr pefi runr-rofrr:pom.

3ru xe uuerorcx $ AocraroquoM Kornqecme xa 6yuaxnov



V

rrbroTepaMr,r,

rpoplru

cnaiAoB,

IIapaMeTpoB

IoIlIee [po

ncex $oprir

IJUfl.IU

ltrt
$opue uir

IIEAEJI'X B

n flpar$uqecKng 3aHfrTtrfl npoBoArrcf B ayAlrropl{tx,

HHbIMIT npOeKTOpaMr4, rrro [o3BoJrrer coqerarb aKTI,IBHbIe 14

zalr'srufr , tlrenne lerqlrft conpoBoxnaercr 4erraoncrpaqueft

KOTOpbX ooAepZrr.rrcr B gJreKrpoHHoM [pI4JIOXeHI4]4 K

Tlnreparuanurre - KoMnLror+pHbre cr.rMyJrrquu, a rau(e pa36op cl,ITya{ufi,

noAa.reI Ha BXoAbr clrcreM pa3r[rrHbrx (popM cr4rHaJroB, a raKxe c

ft cr.rcrfMbr. Jla6oparopuue 3ar^t['rrrs. npoBoArrcr B

(s22-3),(sl6-3) u n KoMnbrorepHoM Sracce (519-3), rAe ycralroBJreHo seo6xo

o6ecneqeHr4e.

. OBPA3OBATEJIbHbIE TBXHOJIOTU}I

Ta.IoKe greMeriflr Arrcrarrrlt4 ollgbrx rexuororfift ,Urt

ycneBaeMocru cry,{enToB. .{ru eroro nneercx caiir'

Ha IIpprpaMMHoItr narere Moodle c 3affrcbro Ha

llpuu

rerunoft pa6orur u

ro o6pasonauur,

6. OqEHO

EMOCTII,

PefirrlHr-

1 Onpe4ennrr

2.OnpeAelzru

3.OnpeAeruru

4.flo sa,{angoii

narra Kzpxro$a.

5.Onpe,4enenue

CPEACTBA Alrfl TEKvrqErO KOHTPOJIfl

MEXYTOqHOfr ATTECTAUTIU NO I{TOT'AM

rr yIrEFHO-MIETOATECKOE 0
OCTOSTETbHOfr PAEOTbI CTYNEHTOB

KoHTpoJrr ycflepaeMocrl{ npllMelrlerct pefirunr-ronrpolr,

orBeroB 14 BonpocoB tto rreMaM JIeKqI.roHHbrx zmltufr, ua 6-it,

ceMecrpe. Ipo|,texyrovuax arrecrarlu.s upoao4urcx n lpopue

conpoTt4 BreHI,Ie cxeMbr npu cMeInaHHoM

conppTl4BJreHrre qenr4 oruocllTelrno ucro.mura 3

KoJrnqecrBo IIe3aBI{cEMbrx ypaBIJeHI'''it rlo 3aKoHaM

4m pac.rdr4 ToKoB B BgrBtx ueru, cocraBlrrr,

TOqe{ qenlr.

AIIAIJPAMMbI6.llocrpoenue ,urs 3aAafiHofr qenv.

B

12.u',s:eu.a.L



T.flpeo6pasonauue

8.,{nr pac.r€ra B BeTBtX Ue4rr, COCTaBI,rrb ypABHeHUe MeTO,UOM

cxeMbr c racror{dlrroM 3.{C r cxeuy c racroqHvnoM ToKa.

nO MeTo.[y HaJIOXeHI'I.'' olpe,qeJII'ITL TOKI4 B BeTBg:K,

cocraBrrr! ypaaueHue dmanca uounocreft.

BeKTopHoft ,ryr4rpar{Me coorBercrByer greKTpuqecKat

cxeMe cooTBeTcTByeT BeKTopHa.rr ArraxpaMMa.

IUaitEHbIe pyHKrIr{[ IIpu lroMorrll4 KoMrDreKcHbrx rrr4cer,

oI,IHyCOI,IAaUIbHOTO TOKa: aMnJII4TyAa, HarIaJIbHa.[

Hafpy3Ke,

u npft r(aKr,rx ycnoBr4.rx Bo3MoxeH pe3oHaHc Hanptxer{I4fi.

v nprr KaKr'tx ycJroBr,rrx Bo3MoxeE pe3oHarrc ToKoB.

(no sa,4aunofi

9.,{.nr sagaHuoft

10.,{ru sagannofi

1 l.flpegcraan

12.

13. llpegcrarv rr
l4.flpu sagannrx

rracToTa-3anr4caT6

cTr{ rrpH

Peirunr-

1. B rcarcou

2. B raxou

OBEIIHOE 3HAIIEHIIE TOKA.

15. flocrpovrr MTHOBCHHbIX 3HAqEHI,I}I I{AIID'XEHI4' II TOKA II MfH

3. Haveprnrs cx 3B$,qa-3Be3Aa c HefiTparbHbfi\4 npoBo,qoM 14 Bbmrrurrrre

3brBarorqv e r,r rr4HefiHbre ufiprxenur 14 ToKu,

4. Haueprurr 3Be3Aa-3BeAa 6es nefirpa:rlnoro flpoBoAa rr Bblnl4luure

3bIBaIorqre ra mlueftnrre HflnprxeHr.rr r't roKrr IIpu cuulrerpr.runoft

5. O6rrcrure, vro noA rrepexoAHbrM npoueccoM u enerrpuvecroft

KOBbr [pr4quHbr BO3I{I.IKHOBEHI4{,

6. 3aronn Hauanrnrre yc:rornr,

7. floxcnure, ycJIoBI,I' HaSbIBOIoTc' HaIIaJIbHbMII I,I KAT OHI,I

8. Kax uo BAX orrpeAenr{Tb ef,o cratn.recroe u 4rQQepeHrlr,raJrbnoe

qTo

9. O6l.rcuurr K pacqe/Ia

naccusgrx H3.

10. O6rrcHr,rrr

1 1. O6sscgr.r.rr

3TI,I CO OOTIIBJXEHI'.

uellu qpI,I nocJreAoBareJrbHoM

pacv€r:a ugruueftno! uerur nprl napaiIJIeiIBHoM

pac.rdra HdrEHeftHofi qenu npr{ cMeIIraHHoM



Pefirnnr-

4. Kanyo

TCJIbHOfO

2.?tt

1. 3axou noJlnoro

2. [tx zapannoir

3. ObrqcHlarr

5. Hapucyftte

6. Karyo nrouu

7. Hanucarr $o

xenras K3.

8. O6srcHfiru

faTeJIt.

9. Hanucarr'

to ToKa.

10. feneparoprt n

1 1. O6rscHurr

12.Hanucau'

13. Cnoco6rr

14. r{ro raxoe

15. Kaxag cB.r3b M

16. Harucat

17. Hanucarr

18. Ha.reprum

19. O66scI r:rl

20. O6txcnnrl,

15.

1 .Srerrpuuecrar

3, fenepupyroruue

TCXHI,IqECKIZX rrocTorHHofo roKa.

TITO OH OTIqEAEJI'ET,

rlenr4 oocraBrrrb ypaBIreHI,It no 3aKoHy noJlHollo

3,{C n Soplhyty eJle(TpoMaxlrl4ruoro MoMeHTa MluIrI4Hri

I,I cMelfiarlHoro aos6Yxgenrar.

calronog6 teHeDaToDoB nocTotHHofo roKa.

xapaxrepu:jyrorurae pa6oty ABlrfareJrt rlocrotllHoro ro

IIACTOTbI BPAIIEHI4',4BI'IIATEJI' IAPAJIJIEJIbHOTO N

3anr-rurr4e Qopmylry, onpeAeJrtloqylo cKoJIbxeJIlIe.

qacroroft troKa craropa 14 Poropa.

Ml[C .qrs HafpyxeHgoro,qBl'Irarerq.

e ro(oB acaHxpoHHofo ABI4lareJIt '

xodocroro xoAa cI{HXpoI{Horo reueparopa.

pa6orrt c$uxpoHuqro ABl4rarer.s '

Aeficrsfi.f, :r$anc$oprraaropa B pexi4Me xoJlocroro xo,ua.

MOxtHO OrIpe,4OiIIZTb I43 OnbrTa xorocroro xoAa.

pa6omr uaulrlnbl rrocro-runoro rora B pexlrMax

MO)I(HO peryJll4nOnarl rqo{sr'rqueHT MOIIHOCTI4

Bonpocst rc :au€ry c oueunoii

u e€ rpa$uuecroe ra:o6PaNenue.

ycrpoficrna flocrotlluoro rora I{ gJleKTplrqecKlie qe[]T'

npr{eMH6le yctpoicrBa. VcronHble rpalpu'recrr're



r6.

4.3axon Orrra.

5.3aroHrr

6. Meroa

7. Pexuulr pa6oru

8, Meroa

9. Mero.q myr
10. flpuuqun ra

1 1. Meroa

l2.Cxenrr

1 3.Pegucrusurre

14. flaccunnrre u

15. Pacnpe4eleuue

17. Buau

18. Pac-{er qeneft c

19. Pacqer qeneii c

20, Ilpegcrarreuue

21. Sreuenru u

22. OcnosHrre sr

23. flpono4uuocrr

24. Srerrpuuecrue

26.I4cro'tuuru

XADAXTEDICTI,IKII II

27. Cxevrt

28. 3arosn Oir,ra u

29. Ilapalaerpn,

30. @opua npe,q

31. Ar<runnoe,

32. Vpaaneuue

33. Berropuue

34. Axrurnax,

SKOHOMI4qeCKOe

25. Meroarr uenefi c nenr.Inefi nrnau slelrenrauu.

BaHr,rr qell4.

oro rcHeparopa,

gJreKTporexHlruecrr.rx ycrpoficrn flocrotHHoro

ucroqnrlnu 3,IIC u rorca, ux csoftcrsa z

,qByfroqrocHr,rKr,r rr r4x cxeMbr 3aMeIIIeHIrt.

orenrllralra, Ilorerrrlllarbsar 4larpaMMa.

Tpeyforu,Hr4Ka Bl 3Be3,Iy 14 o6patno,

SJTeMeHTOB 3JreKTpI{qeCKLrX qenefi U r.rX onoficrra.

cnoJrBoBaHI,IeM gaxouon Orr,ra,

cnoJrr3oBaHl{eM 3aKoHoB Krapxro$a.

crznycor.qa,rrurd 1|1nrrqufi n pasru.rnrx (poprraax.

gnH CI.lHyCOrrAaIbHOrO TOKa,

c HeJrr{HeitIibIMIr gJIeMeHTaMLI.

3,{p. Pesucropu, I4IIAyKTLIBHLIe KarylIKI.r,

greKTpfi qecrtrix rlenefi nepeMeHHoro roKa.

AJrr qefi e[ cr4r{yoor,rAalbHoro ToKa,

I.I3'TolIr4e clr,IHycoItAaJIEHo li3MeHtro[VIect BeJIITqI4I{br.

r cr4Hycofi,4aJlbuo ll:MeHfiolquxcx 3,{C, :roron, nanpr

o6osHaueHI.Is.

floJrr{oe qolpoTr4BneH e AByxloJIrccH[Ka.

cocrorHrrr AJrf, Hepa3BerBreHHbrx qenefi

Ha KoMnEeKcHoi rlJrocKocrlr,

u fiorHas Moilluocrr.r. Kostp(puquenT MoIrIHocrIr lt ero

pe3oHaHq roKoB, ycroBE rx Bo3HIZKHOBeHI4' I435. Pegouanc



40.

36. Asam.tg u senralrefinrx gri:rrpuvecnrax qenefi nepeuennoro rora,

37.O6mc:ru

38. Cuoco6u

pex [poBo.4Hbre u

39. JftiHeftHHe u

41. flomrpre o

neftrpamnoro

42. Moquocrr

43. Pacqe:r

44. Pac,rer

45. Mero,qn

46. Tpanc$o

48. Tpau

49. Bunrt

50. Ycrpoficrno r,r

51. Ycrpoftcrno u

55. ,{nurareru n

2. Pacqer

3. Pac.rer

4. Pacqer

5. Pacqer

rpex(fasu4rx ycrpoftcrB, crpyKrypa rpexlpa:lrofi qenu.

n rpex([asHyro Uenb oAr{o u rpex$asnrx upuerrasr.rron. T

roKrr, HarrpqxeHnr u 3,{C.

pexr4MEr B rpex(fasurx qenxx.

pe4r.rMax B rpex u qerbrpexlpoBo,{Hoft rtreusx.

qeneft c nocr{.auubrMr,r Mafurrro,qBl4xyrquMlr cvltaMv.

qeflefi c nepe+eHHbMr.r MarHlrroABrD(yulr.rMtr crrJraM]r.

gJIEKTOI,HECKI4X II MA.THITHbIX B9JIIiq}IH,

Ux Hagna.rel 4p r,r o6lacru npzrrrenenux.

47. Ycrpoitcrno u 4efi cmr{.r o4uo(f a.:noro rpancQopuaropa.

HafiprxeHr.rr. Tplnc$oprr.rar:op ror<a.

MAIIIIIH.

4eftcrrgr rpex$asuoft acunxponuofi uauunrr.

4efi crnug rpexSasnofi cr,rnxponnoft uarur,rnrr.

cTr,rnt4 cr4HxpolrHbrx feHepaTopoB r{ cr,rHxpoHubrx,qBurarenefi ,52.Pa6o,Me

53. Maruuuu n oro ror(a. flp4uuun Aeficrnur, oco6enuocrra KoHcrpyKqr4rr,

Hbre xaparTepr4

54. feueparopu ToKa r{ ux xapaKTeprrcrr{Krr. ,{enrareru nocrotHuoro

XADATTEDUCTI,IKI,I.

roKa rr r,rF xapaftTepr{cTrrKr,r

Teuu PIIIP

L Auarus pacrreT 9reKTpfiqecKllx uenefi tocroqrffioro rora, Pacq€ra

qenef rora no baxonarr.r KupxroQa.

qenPii IIo MeroAy KoHTypHbrx roKoB.

qen9fi tlo Mero,4y,qByx y3JroB.

qefiofi no MeToAy HaJroxefi[r.

qefi9fi no MeroAy gKBr4BaJreHTHoro feHeparopa.

6. Aua,rug pac-reT grreKTpupecrux qeneft nepeMeHHoro

nocJreA coeAr.rHeHMr.r SJreMeHToB r4 np]I [apaJrJreJrbHoM



2. MeroA

3. Mero4au

4. MeroA

5. llocrponrr

6. Aua,rug u

.renxo, IO.@.

eanue) (llepenr€:r) 978-s-16-009061-0.

( 3arouu

ro rorca).

7.

8. Ananus u

7.

10. I
HbIMI4 gJIEM

11. AHarrs

IJI'I uend cl4Hycou,qaJrbHoro ToKa, Moquocrr, qenu

e pe3or{aHcHblx rBleHr4fi B qefifix cHHyco[AajrbHoro ToKa.

ver rpex(pa.:utx qeneft ( Cxena coeAunenr.rft gseg,ua-3Bo3,qa.

npr4eMHlrr(oB TpeyroJrbHr4KoM).

Mero,q pac.idra nepexo,qHbrx

MeroA pacEeTa nenunefinoft

flpoqeccoB.

uelu.I [ocTotHHofo To(a

Teurr CPC

1 Anamag qeneft n ro ToKa IIo 3aKoHaM Kupxro$a.

ro rcHeparopa.

nbHyro AraarpgvMy.

qeneft nppenennof o roKa.

7, Anaalls uenefi ToKa 1[o 3a{onaM Krzpxro$a,

8. Molrsocrr qenrz TOKA.

pacqer MaxHutHbD( qerlefi,

npoqeccoB B lrrnefinrx elerrpuqecKl,Ix qenrx.9. Ananus nepexo

1 0 . lpa$r.ruecnzft

MEHTAMI4.

160 c.: 70x100 1/3

8.

- (BIIO: Eaxa:raqpuar). (o6rioxra, xapu. $opuar) ISBN 978-5-

2.3rerr.-po:rexnura greKTDoHHKa: Vire6nur. B 2 rovax. Tonr 1 : Srerroorexnura /
- M.: HI4I-I I4I{OPA-M, 2015. - 574 c.:60x90 L/16. -

A pacvdra selnueftnofi qenu nocrorHHoro roKa c

7" )^IEEH MEI'ONAqECKOE I4 I,IHOOPMAUI4O

OBECIIEIIEHPIE,IIUCU}INIJIIIHbI

a) ocno Jrrrreparypa (Qoua 6u6maorerv BrfY 14 oJrerrpounbre

cItcTeMbI co cBooo ,qocryrroM ,q1r corpy.qfurnoB u cry4elrron BnfV):

l.Snerrporexrura: .re6uoe noco6ug / I4.C. Prr6ron, - M.: I{U PZOPI HI,I[

OE



3.3:reruporexnura

pencrufi. - M.: I4,{

8199,0360-5.

ocHoBaMr.r ererrJponunra: V.re6uoe noco6ue / A.K,

PyM: Hl,ill I4F{OPA-M, 2015. - 448 c.: un.; 60x90 1/16" ISB

4.Odllq.as 14 gJreKTpogrrKa: yre6urarc / IO.A, Kotttzccapon, f.?I.

uga. - M.: Htr'lII )PA-M,2016. - {80 c.: 60x90 1/16. - (Bucuree o6pa:onauue:

N 978-5-16-010416-4(Ilepenltdr 7El-l)

5,Snerrporexrura gnerrpour.rKa: Vqe6nur / fanrnepun M.B. - M.:Oop1'1"t, H.I,I{

2016, - 480 c.: 1/16.

6) aon nurepaiypa ($onq 6u6morcrra B.:rfY u

II6IE CIICTEMbI CO 4nrn'i 4ocrynou ,qJrr corpyArrrr(on n crygentor BnfV):

O6lrar ererr$orexnlrKa Lr gJlerTponura [Srexrpornmrfi1. Korrrzccapon, IO.

noe noco6ue Arr / IO. A. Kou4ccapon, f. Z. Sa6oruu; no,q peA. II. I.

parrz / A.JI.

30BaHUe:

Xw,rnx,2\l1. - 604

2. Srerrporexnura gJreKTpoHIrKa: I{lpcorrre pa6orbr c MeroAEqecKIrMIr

c. - ISBN 978-5-98109-085-1.

, IO,O, Onanquft - M. : HI4II I{HOPA-M, 20 1 5. - 126 c. -

(MATr4). - rgBN 978-s-16-103340-1

9JreKTtrtOHr4Ka: y.re6nur / 3eunxKo B.JL - Poqros-ua-,{ony:

toov,2008. - 304 . rsBN 978-5-9211 5-0454-1

percrcuft. - M.: I{,{

0360-5.

5.C6opuur saga.r saerrporexnuxd z eJreKrponlrl(e [Snerrponuuft pecypc] :

EraArNo u Ap.; no o6rq. pe.q, IO.B. Fira,qrrro. - 2-e us4., rEcnp. - Mr,rncr<: Brrur.

c. - ISBN 978-98

r) Ilepuo uo,qanrm (xypna:rr):

Hayvuo-

1. Cnpanovnur.

2. Sxeprux: e TexHuKa, gK9JrOrruI

3.3

4.

5.3rerrpouura:

6.3

rcxnonorzxj 6rzsnec

M.C.

| 918-

PA

JIIT(

oc. /
i\0r3.



2.htrp:l/e

3. htto:

4. http:l/elibrary .ru/

8. MATEP

Jlexquu

exropavu (ay4. 5

rroJrb3yroTcr MyJrb

craftAos (9nerrpo

,{tr.r no

3oBaTbcfl Ko

eru o$uuroro ra

(s 1e-3)

CTEMA

pax ra6.519-3

paqufi c

csoficrs obrercron:

noAcucrelra MA

(cxeu) crEcrerrr (

uuecs pexvMbr.

HO-TEXHI,IIIECKOE O]F

IIlrrrJrr{HbI
B ayAirropnr:x ra(feapu 3t3n, o6opyaoBaHHbrx

3, 522-3 , 51 7-3). B KaqecrBe MarepllaJrbuo-rexHllqecKolo

e,ufifiHbre cpe.qcrBa, IrHTeaKTI4BHat AocKa c I,I

cpeAcrBo o6y.rennr no,ulIcqlIrIJrI4He <3nerrpotexnura>),

BKI,I K lipaKTr.rqeqKr4M II JraoOpaTOpHbIM 3aHSTI4'M CTyneHTbl

KrraccoM K4OeApEr 3r3n (ra6. 519-3;16 KoMnblorepoB) c

ro f{O. Jla6oparopHbre 3ausrut nponoanu (522-

B norr,tnrtoreDsoM Kracce ocHoBHbIM uareuatnqeorulr IIO

r{ Ha) rr{6rx pac.Jdron MATLAB. Kpoue x4pa sT oft cracreir.rr't

TaKXe FaKerbr pacmlzpeHl,Ir, npI4MeHteMbIe AJI.'{

AJrr cTpyllrypHoro MoAeJII.IpoBaHI,If, AI4HaMI,IqeCTUX

)tL

cv-

urnrru $yurcqurli.ru u qpyrurrau $opuavu flpe,4cralJrenut

Symbolic Math Toolbox u Control System Toolbox. Ycti

), [o3BOJrrrQuIar HaxJrtAHo I4MI4TIzpOBaTb Itx flepexo,qH6re



Pa6o-rro

T14KD)

Eanarsn H.II.

Peqengenr:

llporparaua o

llnororol J\! /l

3ane41mrquft

HarrpaBneHrrt

llpororon Jtl! 2a

llpe4ce4arem

cocraBJlena B cobrperc'rsur c rpe6oBarufluu O|OC BO no

<Jlarepnar rqxHura u Jra3epubre rexHoJroruu>.

COCTABIIJI: A,T npo$eccop ra@eapu <Snexrporexnuxa r,r

rrpoerruoro qr4era OOO <MO-3nerr:po>

ua sacerannit ra(feaprr 31 3n

l,osa IO

paccMorpeua [r $ao6pena na sace4aazu yre6no-lvreroAuqecrofi

.05 <<Jlarepnaa texHuKa Ir JIagepnble rexuoJrorufi>).



JttrrcT ITEPEyTEEPXAETIIT.fl

AEOIIEfr IIPOTPAMMbI AI{CqUIIJIIIXIbI

fre6H6lft foA

Ka(heAp6rJ\b or

o,4o6peHa Ha V'IC6HbIfi fOA
-t--'

oT ro,qaKa(beApbr Ns

oAoopeHa Ha fre6Hblft ro,U

oAocpeHa Ha _ fre6Hblfi ro.4.----r----

IIpo:roron ra([e4pr,r Ne or ro,qa

Pa6oqa"[

flpororon

3aseaytouufi

Pa6oqa"[

flpororcon

3aae.qytoqufi

Pa6oqas

flpororo,r

3ane4;roquft

Pa6o.rax upo

ra$e4puNb or roaa

3aneAyrcrquft


