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1" IlEJIrr OCBOEHIIfl I.ilCIIIIIIJIT,IHbI

Ile.rrr ocBoeHr{fl Ar{oqfiflJrnnnr <3lexrporexHr4Ka) ,rBrserc' :

- rrpr4oOpereHr4e 3H€lrHrafi no slexrpo,rexnlrKe r,r o3HaKoMJreHr4e cryAeHTOB O

Teopuu 14IIpaKTI4KI,I [pLIMeHeHIri[ greKTpr,trrecKr4x r4 MaTHHTHTX ssreHr4ii no
Hayrs4 r.r TexHVKr.r;

-Teoperl4rlecKa.u u npaKTI'IqeCI(at rloAroroBKa CTyAeHTOB K perrreHr4ro 3aAaq no par:rtir,y 
1

SJIEKTPI4qECKI,IX U MA|HIITTIbIX qCNEft HA TOCTO.'IHHbIX PI TCPEMT]H]II]brX
-Qoprrllaponanr're cnoco6noc'refr ucrroJrb3oBarb gJreKT orexuuqecKr4e sHanurr B
npo(feccnonalrHofi Ae.lreJlbHocru 6araraBpoB no npo$nnrc <HanorexHoJrorr{[ v M
TEXHT4KA )).

3 aAa.IH ArrcqurrJlr.rrrbr :

KOHrIenTyaJ.bH

BCeX OTpACnrx:

nuSopuaqrau, K r40

npr4HrTrrro pemer{rdn B

-rolroroBKa cryAeHToB K aHurr43y HayrrHo_Texuuqecxofi
uuQoptraqr4oHHbrx .uexHoJroruit u t< caMocro_rrrelrnoft pa6ore no
upo$eccuonanrnofi KoMrrereHrrr4rz.

2. MECTO AI,ICIII4IIJII4HbI B CTpyKTypE OIIOI t]0
[ucqunlnna <<3lercrporexHHKD) orHocr.rrcr K Arzcrlr4rrnr4HaM 6asosofi 61.0.16
<[zcqznlunu (rrao4ynz)> ollon BO. [ucqzrrJrrdr{a rorrzr{ecKrz 14 corepxareJrbHo recHo
Te op err{qecKr.rx Aucru{[nrrH npeArxe crByrorqero nepr4oAa o 6y.renux.

K'rncny LvIcrJ]annvI:F- sauSolee recHo cBr3aHHbrx c Aacrlfinnunofi <3neK.rpo1]exHr4
<<@rz3axa), <Marenritrur<a>>. B pe3)nbraTe ocBoeHr4{ grr4x .ulzcu}InJrrrH cry.qeH.r.br
ueo6xo4nuble 3HaHI'IJI A[t peureHvs. alara\ Teoperl,Iqecrofi snexrporexHr{Klt, coBpe)MeFIHbIM
sreKTpI'IqecKI4x I43Mepennfi u amlaparypoft 4lr I4ccneAoBaHprfl oJreKTpo,rexHr.rqecKr,rx H
ycrpoficrn.

3. IIJIAHI,IPYEMbIE PE3YJIbTATbI OEYIIEHLTfl TIAAI,ICX:PI

flnaHlapyen'rble pe3ynlbraru o6yueHl{t ro Ar4crlr4[nr{He, co rHeceHHbre c ]rnaHr4pyeM[,IMr.I
ocBoeHr.rr OIIOI

Yporent ocBoeHtpr{

KOMneTeHqr{II

3nars: nepeqeHb o6opy4onanu.rr Ha rrporr:lBo,4crBe
na6oparopuu, o6ecneuuBarotuero 6esonao HOe

IIpz npoH3BOACTBe U r,rocJreAoBaHrIr,r MaTel)praJxoB I{
KoMrroHeHToB HaHo- H MprKpocncreltroft TexHr4Klr;
Ynrerr: - ol(eHr.rBarb no Kpr.rlepurrM

6norca L I

C F'flAlM

Kot SopuupyeMbx
nontnereHuufi

lft aHrapyelrbre p€yJrbrarrr o6Srueulu uo
xapaKrepr,r3yroqze orarr;r Qopuzpona Hr4Jr KoM

IIOKA3ATEJIII OCBOEHHS KOMIIETEHIII{I'I

OIIK-l. Cnoco6en
perxarb 3aAa\u
lpoQeccuoHaltuofi
AetTeJIbHOCTH Ha OCHCTBe

rlpvMeHeHr,rfl

ecTecTBeHHOHayqHbrx u
o6rqenuxeuepHbrx
3Hauui1 MeroAoB
MA,TEMATULIECKOIO

aHuTv3A n
MOAenHpoBaHr4.rr

3Hars: ocHoBHbre Srsauecrne tBreHl{rr, 3aKoHLr
3neKTpoTexHI4Kr4, npIZHUlrrIbr ecTecTBeHHOHa)rr{HbIX
MeTOAbt MaTeMaTl{qecKoto aI{uLIIH3a I4 MOIeJI
Yuerr : caMoclo.rrreJrbHo aHanrz3ltpoBarb I,{

I,I3MepeHr4e ocHoBHbIX 3JIeKTpI4qeCKAX BeJrr{rlprH,
napaMeTpbr u xapaKTepvcTtrK sJreKTpHqecKr{x rd

ycrpoftcrn
Br ag err : M areM arr4qecKrrM arrnaparor\d,Anr{ o
aHaJril3 a, Teop eTr4r{e cKoro a gKcrrepvMeHTzurbH0

r.r c c JI eA o B aHLr fl . u M o A enrap o B auux $vnt;rre cxr4x
xI{Mn qecKpIX crlcreM, sereuzfr . 14 l.poll eccoB,
Izcrro Jrb3 oB anura B o 6yuenzu u npo (f eccv oHaJr

nerTenbHo0TI,I;
OIIK-5. Cnoco6en
rrpLIHr4MaTb

o6ocnosaHHsre
TexHHqecKue pellleHlit B

npo$eccrzoHanrsoI
,IIC-'ITEJII,HOCTI4

Vacruqnoe

6esonacHocru TexHr,rqecKze perxeHr4rr rro rexHoJrofr.r



Bbr6riparb s$Sexrunrtrre
u 6esonacHrre
TexHlrqecKr,re cpeAcTrla pr

TEXHOJIOTVII

npHMeHeHLrro MaTepr.raJroB rr KoMrror{eHTOB HaFro- u
M14Kpocr4creunoft rexuuxu;
Blageru: MeroAaMr{ ananvsa v KoHTpoJrfl

HaHoCrpyKTypr,rpoBaHHbrx Marepr4alroB r4 cucreM.

4" OBbEM r4 CTpyKTypA AI,ICUnIIJII,IHbI
Tpy4oerr,rxocrb 

"qr4crlr4nJrlrHbr cocraBJrrer 4 3ar{erHbx eArzHr.rq, _144__qacoB

Ne

n/n
Hauuenonarue reM u/unu pazaenos/re\a

AIzCUIITIJII{HbI

P
o()
E
C)
O

P
C)

C)

()
H
o
F

Bugu yre6noft
pa6orrr, Bxrloqaf,
caMocTo.rrTeJrbHyIo

pa6ory cryAeHroB
u rpy4oeruxocrr (r

.racax)

O6lervr
yue6uofi
pa6orrr,

rrpr{MeHeHr{eM

rrrrrepaKTrrEHbr

X METOAOB

(nuacax I %o)

VI

rq)

(rn

Oopnu
'reKyruero

rcoHTpoJx[

IEBAEMOOTII,

t[opua
uexyrovuoi
lrIECTAIIUU

ceMecwpcl.x't/

N
H
E
C)

fi

m
()
E

()

F

t-1

F

(n

()

t-.

(!
E

O
O

I BeeaeHrae.

OcHosHHe rrourrr4.f,.

4 I 2 1150

2 Jlunefi nue oleKrparrecKz e rlenu
rlocroflHHoro ToKa. ocnoBHrre
3aKOHbr SleKTpr{qecKr,rx qetreft
TIOCTOflHHOIO TOKA I,I MCTONbI I{X
Dacqera.

4 z-) 6 2 8 t4 4/2s

3 Jlunefi nrre gneKTp[qecKlre uenrr
rlepeMeHHofo TOKa r{ MeTOAbr 14X

pacqera. 3lexrpuuecKr4e uenr{
cI,IHyCOr4.4anbHOf O TOKa.

4 A1 6 2 4 t2 L+IJJ Peil
KOn.l

tHHr'-

rporr I

4 Tpex (f asuue oneKTpr,rrrecKr.re

uenn nepeMeHHofo ToKa.

4 8-9 /1 2 4 8 4t40

5 flepexo4usre ilpoqeccbr B

nI,IHefi HbIX SIeKTpIrr{eCKI4X IIeII{X.

AI 10-

1l
4 2 8 3 ls\

6 Herprnefi Hrre DneKTp14 rrecKr4e

ueflu IIocToqHHoto ToKa,

4 I2 2 2 4 2150 Peii
KOn.t

]I{HT-

porm 2

1 Heluneft urre greKTpprqecKr4 e

IIenI4 rrepeMeHHoro ToKa.

4 IJ 2 2 4 2/50

8 Marsnrnrre qerm. Marurarnrre
rlerrr4 rrpu noc:rorHHbrx MAC.
Marnursrre qenta npu
cr,rHycor4Aanunrx 3AC.

4 t4 z 2 2 6

9 3rerrporrlarHr,rrHbre ycrpofi crBa 4 l5 2 2 /1 2150

l0 3rercrpuuecrpr e MaTIII{Hbr

nocTo,rHHoro ToKa.

4 16 2 I /1 TI JJ

lt 3rerrpnuecKtre Marrrr.rHbr

nepeMeHHoro ToKa.

/1 t7 2 I 4 U33

12 Cranxponnrre Marrlr,rHbr. 4 18 2 Aa U50 Perti

KOIB

ILIHf-

:pons.J
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C ogepxauu e JreKqr{oHH[,rx saHsruft [o Arrcqu[Jtrr{He

Pasaer 1.

Terraa 1.1. Bne4enue. OcHosHrre noHflTu.rr.

Pasge.t 2. Jlunefinble oJreKTprlqecKrre qeflu rrocroflHHoro roKa. OcuosHr,re 3aKoH

SreKTpuqecKrrx qellefi nocroqrrHor0 ToKa rr MeroAr,r I{x pacqera.

Tetta 2.I.3le:xrporexHl{qecKlre oJreMeHTbr, ycrpoftcrna, annaparbr rrrocro.sHHofo

3aMerrleHr..rr.

Teva 2,2.Hepasnetu6HFlble a pa3BerBrenHue oneKTpuqecKlre qerrr4 c oArrr.rM

ucroqHuKaMI,I greKTpt4rrecxofi gHeprurr.

Teua 2.3.PacnpeAeJleHlle rloreHlluarraB Hepa3BerBndHnofi ( pasnernndHnofi) eneKTpr4

T erv,a 2.4.Pex{r4Mbr pa6o'm,r eneKTputrecrofi qenu.

Tervra 2.5.OcHoBHbIe 3aKoHbI OJreKTporexHLrKr4, MeroAbr pacqera greKTprzrrecrux qeneii

Tervra 2.6.Mero4 upeo6pa3oBaHl,Itr (errr4. Mero,4 rrpr,rMeHeHilr 3aKoHoB Krzpxro(fa.

T etm 2.7 .MeroA KoHTypHbrx roKoB.

Teua 2.8.MeroA IByx y3noB.

T ela 2.9 .fIplrHrlr4n r,r MeroA Haror(eHr4q.

Teva2.l0.Merol3KBLIBaJreHTHoro reHeparopa - aKTrrBHofo AByxnoJlrocHr4K&;

PasAer 3. Jlunefinrre SJrenTplrqecKrre qerru repeMeHHoro loKa rr MeloAbr

3.nercrpn.recKV e rleflu cr{HycorrAaJrbHoro roKa.

Tenra 3.1.Ocnonulre gJIeMeHTbI H napaMerpbr gneKTpr,rqecKlrx qeneft cr.rHycor4Aanblroro

Tervra3.2.Cnoco6rr npellcraBne:arrfl, ctrHycor,rAilJrbHbrx $yHxqvrfi B pa3Jrr{rrHbrx. Sopnaax:

B eKTOpHbrMr4 AI4 afpaMM aMr{, KoMTTJIeKCHbIMI4 rrr,roJlaMr4.

Tenaa 3.3.MeroAbr pacqera oneKTpr4 qecrux qeneft nepeMeHHoro roKa.

Terr,ra 3 . 4. 3 aKOHbr Krapxlo (f a qerrIa cr4Hycor,rAanbHoro ro Ka.

TeIraa 3.5.L{enb cl4HycolaAanbHofo roK npr4 rrocJreAoBareJrbHoM ooeAr4HeHr.ru gJreMeHTo

Teua 3. 6.llpo.Bo.4r{Mocrb uerru cr{Hycor{AanbHofo roKa.

Teua 3 . 7. llapaJrneJrbHoe coeArlHenrze sersefi .

Terua 3 . T.MorrlHocrb rletrlr crrHycorrAanbHoro roKa.

PasAer 4. TpexQa3Hr,re greKTpuqecKr{e qerru rrepeMeHHoro roKa.

Tenaa 4.1.3lernrenrrr qenefi u cnoco6u coeAr4HeHr,rs 0a3 rp€x@asuofo rcrorrHr,rKa u

Hafpy3oK,

T ewa 4.2.CxeMa coeAllnenufi 3Be3IIa-3Bes4a c neftrpaJrbHbrM rrpoBoAoM.

Teva 4.3.CxeMa coeAldnennfi 3Be3,4a-3BesAa 5es nefirpamnoro rrpoBora.

T ev,a 4. 4. Co eAkr HeHr4 e rpex Saenrrx npfl eMHrr KoB Tp eyro JrbHrrKoM.

gXOI\(b]

3arou

TOKA.

BpeMeHH



Teua 4.5.CoorHolrreHllfl Mexry (pasnrnuu z rnneftnuMlr HatrprxelvrfrMur{,roKaMr4

cr{MMeTpr4qHbrx r4 Hecr4MMeTplrqHbrx Hafpy3Kax 
"

Teua 4.6.MorrlHocrb rpex$arHoft rlenu.

PasAel 5. IIepexogHLIe fipoqeccbl B runefrurrx silerflpuqecKrrx qerrrx.

Terua 5. i . flpuulrHu Bo3H t{KHoBeHr4s nepexoAHbrx npoqeccoB.

Teua 5.2.3aKoHbr KoMMyraqr,ru. Haqaltnbre ycJroBlrs.

Teua 5. 3.KraccuqecKraft 
^aeroA 

pacuera [epexoAHbrx npoqeccoB.

Teua 5.4.llepexorHble npoqeccbl B IIenI4 c r4HAyKTr{BHbrM r4 pe3r4crrzBHbrM gJreMeHTaM

Tevra 5.5,|IepexoAHble npoueccbl B rleilu c eMKocrHbrM r4 pe3lrcrraBHbrM gJreMeH,raMr4.

Tevra 5.6.llepexoAHble rlpoueccbl B rlenl,I c [ocneAoBareJrbHbrM coe.ur4HeHrzeM

KOHIeHCaTOpa U KaTyrrrKr,r r{HAyKTr{BHOCTr,r.

Teua 5. 7.,{n$Oepenqu pyroqre u :nHrerpr4p}rorqre qenu.

PasAer 6. He"rrunefinsre sileKTpuqecKr{e qerru rrocloqHHoro roKa.

Teua 6.l.Knaccu SLIKaIIII nerunefiHrx 3JreMeHToB n t1e eit, crarr.rqecKr4 e v )Juqarvrvr

rrapaMe'rpbr.

Terraa 6.2.fpa$zuecxze a rpa(fo-aHarr.rrr4qecKr.re MeroAbr pacqera Lr alrurr43a nenranefi

pe3I4 CTT,IBHbIMI,I SJIeMeHTaMI4.

PasAer 7. He,rrunefinrre 3reK.rpuqecKr.re qerrll rrepeMeHHoro roKa.

TevaT.l.HenzneftHble gJIeMeHTbr, krx napa.Merpbr r.r xapaKTepvrcrnKrrua rrepeMeHHbrx

HanprxeHr{sx.

TetvaT,2.Pe3rlsrI4BHbIe seruueftubre oJreMeHmr. Herunefinrre r.rHnyKTr4.BHbre g.rrerMelrrbr

cI4Hy COUAanbHbrM HarrprxeHl.IyI rruTalJkrfl..

Terr.ra 7.3" Merogrr pacrrera uenefi B ycraHoBr4BrrreMcq pexuMe.

Pargel 8. MaruurHble llerrrr. ManuHrnbre rlenu rpu rocrorHHbrx MAC. Marrr

rprr crrHycouAaJrr,Hbrx 3[C.
Tema 8.l.MarnurHoe rIoJIe. Maruzrnoe rroJre n (fepporraarHr4THoM Marepr{ilre.

Tevra 8.2.OcHoBHbre 3aKoHbr MafHr,r'rHbx uenefi .

Teua 8.3.MarHlrrHafl rlenb c rrocrorHnofi r,r neperraeuHofi M,{C. Ananr,rs u paoqer

Teua 8 . 4. Cr4Jra rrp orrxeHr4.fl gneKTpoMarHr4 Ta. @ eppop es oHaHc.

ParAel 9. S"rrercrpoMarHrrrHue ycrpofi crBa.

Tenaa 9.l.Knaccu(funarJvrfl,, Ha3Har{eHr.re, ycrpoficrBa Lr rrplrHrlu[ Aeficrsus

ycrpoftcre.



Par4el 10. 3;rercrpuqecKrre MarrrrrHbr rtocroqHHoro roKa.

Tetra l0.1.Vcrpoficrna I4 npl4lrqfin reftcrezs MarrrrzH nocrosHHoro roKa.

Teua 10.2,Maruruura-fl I4 oreKTpIlqecKa-s qenr4 MarrrurH. SrenrpoABprxyrqaq cuna?r

gJreKTpoMafFlzrnrtfi MoMeHT Marrrr4Hbr.

Tenra 10.3.3HeprernuecKI4e coorHorrreHus u KIIA Marrrr4H rrocrosHHofo roKa.

Terr,ra 10.4.feHeparopbl rlocrotlHHoro ror(a. feneparopbr He3aBr.rcrlrr,roro nos6yxAerrr.rf,,

lapanneJlr,uoro nos6yxAeHl{f,. .feueparopbr nocJreAoBareJrbHofo pr cMerrraHHoro nos6yx4enu

Teua 10.6.,{nzratelu [ocro.flHHoro roKa. ,{nurareru He3aBr,rcr,rMoro nor6yNAeHr,rfl.

lapiurnenbHoro n os6yxAeHprs. .{nurar:elu cMerrraHHoro n os 6yx4eHr4.rr.

Pa:gen 11. SlercrpuqecKrre MaruHHbr rrepeMeHuolo roKa.

Tenra 1 l.l.AcrauxpoHHble MaIIrI4Hbr, ycrpoficrno 14 rrplrHrllrn ux 4eficulvtfl, ocr{oBrrbre

XapaKTepI4CTPIKLL

Terrra 1 l.2.3nexrpoABllxyulve cI4JIbI r.r MarHr,rroABr,rlryrrrlre cr{Jrbr o6uorox ABr,rrareJrf ,

g[eKTpHr{ecKolo co cTo flIlI4g..

Tenra 1 l,3.Cxepra 3aMeIrIeHrIt, llycn .4Br.rrarer.f,, Topno:Hrre pexlrMbr acuuxpouuofi

O4no Q asnrre z 4nyx(f asHbre acr.rHxpoHHbre ABr{f areJrr{.

Pasgel 12. CunxpoHnbre Marrrr{Hbr.

Teua l2.l,CunxpoHHble MaIIIlIIfbr, ycrpoficrno kr npr4Hrlr4n r.rx Aeftcrs

xapaKTepr{cTr4Kr.r.

CunxpoHHuft reueparop. CuuxpoHHnrft lBr4fareJrb,

C og eprxauu e np a KTr.r,q e crr{x : ansrrafi rro Arr cquflJrr.rH e

Pas4en 2. Jlunefinble 3JreKTptrqecmlre qerru nocroflHHoro roKa. Ocnonnrre 3anoHr,r
qenefi rrocrosHHoro roKa rr MeloAbr r.rx pacqera.

Terr,ra 1.AuarIas gneKTpllrrecKofo cocrorHr,r.rr 14 I,I3MeHeHLIx napaMerpoB rIaccrLBHbIx JIII

neluueftnrx .4Byx[onrccHl4KoB nocroqHHofo roKa. MeroAlr pacu€ra sneKTpl{qegKux
IIOCTO,'IHHOTO TOKA.

T etyra 2. Merol Hen o cp eAcrB elrHo ro npr.rMeHeHr4 -s g axoHa Orraa.

Terraa 3, MeroA npeo6pasoBarttrfl. rleru,
Terraa 4. MeroI HenocpeAcrBelrHofo rpr,rMeHeHr,rr 3aKoHoB Krapxro{a.
Tenra 5. MeroA KoHTypr{brx ror(oB.

Teua 6. Mero4 AByx y3JroB.

T etra T . llpu uqul r.r MeloA HaJrox{eur4r.
'Ierr,ra 8. MeroA gKBrrBaJreHTHofo reFreparopa,

PagAen 3. Jlunefiuble sJreKTpurrecKue rlerru [epeMeunoro roKa rl MeroAbr nx pacqe,ra. 3.n
qellu crrHycor{AaJrbHofo ToKa



Tervra 1. AHarIas u pac.rer gleKTpaqecKlrx qerrefi nepenaeHHofo cr{HycoprAnJrbr{oro
rIocJIeAoBaTeJIbHOM COeAI4HeH[rrr SJreMeHToB r.r IIpu [apanJreJrbHoM coeArlHeH]re
T elr,a 2. 3axonu Krapxro(f a qenu cr4HyconAanr,Horo roKa.
Teua 3. Morquocm qenn cr,rHycor{AanbHoro roKa.
Tenra 4. I4ccleAonaHl,Ie pe3oHaHcHbx rBJreHzft n qenxx cr4Hycor{Aanbrrofo ror(a.
Terr.ra 5. AHarus r,r gKcrrepr4MeHTaJrbHoe r{ccneAoBaHrze rpexrpa:nrx qenefi, on
yJlf{rneHr4e rcoe(f (pzqzeH'ra MorrlHocrr4,

PasAer 4. Tpex$a3Hbre gJreKTpurrecKr{e qefir rrepeMeHHolo roKa.

Teua 1. Cxetra coeAr4HeHr4ft rnesga-snes,4a.
T er'r'a 2. C oe4v ueuue rp exQ asubrx npu eMHr{KoB rpeyro JrbHr4KoM.

Pa:4en 5. rlepexogHbre npoqeccbr B ;rnneftnrrx sJrenTpr{qecKr{x qerrflx.

Terua 1. Klaccuqecxprfi lreroA pacu€ra repexoAHbD( npoqeccoB.
Tewa2. fpa(pzuecxzfi trero4 pac.l€ra uenrauefinofi qenz rocrorrHnoro roxa c pe:3
9JIEMCHTIIMI4.

Pae4en 8. MarHIlrHbIe lre[u. Marnurnrre qe[u rrpu [ocroqHHr,rx MAC. MarH
crrHycorrAaJrbHbrx 3AC.

Terr,ra 1. Ananug u pac.rdr MarHrrr,Hbx uenefi.

Pa:4en 1 0. S.nercrprrqecKr{e Marrrr{Hbr nocrofl HHoro roKa.

Tevra l.Ycrpoficrna ll rrplaHuzr 4efrcrnutr Marrrr,rH rocro.f,HHofo roKa. MarnurHaq z
IIenI4 MaIIII4H, SlexrpoABl{xyqatl cvnav gneKTpoMarnurnuil MoMeHT Marrrr.rnbr

PasAer 1 1. S.uercrpuqecrcr.re Marrrr{Hbr rrepeMeHHoro roKa.

Terr.ta l.AcuuxpoHHble MaIrII4rn;r, ycrpoficrBo r,r rrpr4Hrlun nx geficrnrnf,, ocHoBHbre
3nexrp o4u4xylqu e cvrlrbr kr M arHr4roABrrxyuue culrr o 6rra olo K ABr4f arens

Co4epxanue la6opatopnbrx saHflruft rro Arrcqu[JrrrHe

Jla6oparopnar pa6ora l. LlcarcAoBaHr,re rapaMerpoB [accr4BHbrx r'r aKTrrBHbrx AByxn
IIocTo.f,HHOrO TOKa.

.Ila6oparopnan pa6ora2.lIzyveHl4e MeroAoB ananrl3a pa3BerBneHHrrx qenefi rocrorHr{oro

Jla6oparopuax pabora 3. IrlccneAoBaHrze Hepa3BerBneHuofi o4no(fasnofi euexrpuvecxofi qr
prcTorIHr{KoM crrHycor{AaJrbHoro ToKa.

Jla6oparopuan padora 4. LlccrreAoBaHlre parnernn€nHofi o,4no(fagnoft oreK'.rpuqecNofi rlenu
I,rcTor{HrrKoM cl4HycouAanbHofo ToKa.

Jra6oparopnan pa6ora 5. I4cc:reAoBaHr,re'rpex$asnofi erer<lpvuecr<ofi qerr{.

Ka rrpur



B [penoAaBaHr{r.r

o6pasonareJrbHbre TexHoJrorrrrz

MeroAoB o6yqenzs.

Axrunnue rr r4HTepaKTrdBHbre Mero4u oOyveuua :

fpynnoean ducrc)tccun (meua l/b l);
Tpenuue (meuu lW2.l-2.10, 3,1_ 3.7, 4,1
10.6 );

- 4"6, 5.1- 5.7, 6.1_6,2, 7.1_7.3,8,1

Auanus cumyaquil (meua lWI LI-I1.3, I2.I),.

6. OIIEHOqHbIE CPEACTB A TJIflTEKYIIIEIO KOHTPOJIfl YCTIEBA
TIPOMEXTYTOIIHOrTNTTNCTAUI,IIIIIOI,ITOIAMOCBOEHIT,TNKI

YqEEHO-METOAI,IqECKOE OEECIIEIIEHI4E CAMOCTOflTEJIbHOI,X
CTYAETITOB

Texyrqnfi KoHTpoJrb ycneBa.eMocrr.r ocyqecrBJrrrorcr ilo cJreAyrorqeMy ilepeqgro

l.Oupe4elnrr

2.Onpe4elnrr

3.Onpe4enurs

4.flo salaHHofi

Klrpxro@a.

5.Onpe4eneHr.re rroreHulranoB TorreK rlerrr4.

6.rlocrpoeH'e rroreHrruanrnoft .4r4arpaMMr;r Ani{ 3aAaHnofi qenu.

T,llpeo6pa:oBaHl'Ie cxeMbr c I{oroqHr4roru 3[C B cxeMy c r4cror{Hr4KoM ToKa.

8'Au pacuyta roKoB B BerBtx IIerII4, cocraBr{Tb ypaBHeHrre MeroroM KorirypHbrx r,o1(oB

sa4aunoft cxeue).

9'[nx saAausoft cxeMbr, no MeroAy rraJrodreHr.rfi, olpeAeJrr4Tb roKr4 B BerB.f,x.

10',{nx sa4aunofi cxeMbr cocraBnrrb ypaBueHr4e 6atauca vorquocrefr.

1l.llpe4crauennofi nexropHoft AI{arpaMMe coorBercrByer 3neKTpzqec1as cxeMa.

12. llpe4craeleuHofi cxeMe coorBercrByer BeKropHafl ArrarpaMMa.

13' flpe4craB*Tb cl'IHycol{.qanrHrre SynKrI{4r4 nllr4 noMorrl' KoMrrneKcHbrx rrr4cer.

14'lrpu 3araHHbx rlapaMerpax cl4Hycor.rAaJrbHofo roKa: aMrrnvryra,HaqalbHarr Qtasa,yt.
3au{caTb MTHoBeHHOe 3HarreHlze ToKa.

15' lloctponTl; rpa(fzK MrHoBeIrHbIX :rHaqeuuft uanpxxeHr4j{ rr roKa rl MrnoeeHHofr

aKTr.rBHo-eMrocfirofi Harpy3Ke.

Pefiruur- nourpo.nr 2

5. OEPA3OBATEJIbHbIE TEXHOJIOI'I4I4
Alrcqutrnr4Hbr <3nerrporexHr4Ka) ucnoJrb3yrcTcn
KaK TpaAkIIIIrOHHbre, TaR U C [pI,IMeHeFrr{eM aKTI,IBFIEX [I

Pefirnnr- xourpo"rr 1

gKBNBANEHTHOE COIPOTI4BJIEHI,IC CXEMbI [PI{ CMCIIAHHOM COCAI-{HEHIII4.

sKBIZBAJIEHTHOE COIPO'IIIBJIEHI,IC qCIII OTHOCI4TEJIbHO I,ICTOqHI,{KA 3ITC.
o6uee KoJrr{rrec'rBo He3aBr4cr4Mbrx ypaBHenufi no 3aKoHaM Kapxro$a.

cxeMe, 4lr pacvera roKOB B BerBtx IIe[u, cocraBurb ypaBHeHr,Ie n:o 3aI(

rrpu KaKrrx ycnoBrz.fix Bo3Mo]KeH pe3oHaHc HanpxNeunfi.

rrpr4 KaKr4X ycJroBr,rfix BO3MOXeH pe:JoHaHC TOKOB.

1. B raxou KoHrype

2. B xaxou KoHrype

u

VI



3. Ha.reprrarb cxeMy 3Be3Aa-3Be3Ia c uefirpzurlubrM npoBoAoM

@asnue u rtIrneftnrre Harrprxelufl. Lr roKH,

4. Haveprurb cxeMy 3Be3Aa-3nesAa 6es Heftrpralrnoro rrpoBola

Sasnue ra lzneftnue HarrprxeHtrfl. u roKu npr4 craurrrerpuvuofi

5. O6rscHure, qro noHr4Maercs rroA rrepexoArrbrM npoqeccoM B

npuqllHbl efo Bo3HLrKHOBeHpr.rr.

6" 3arourr KoMMyrarlupr. Ha.rannHbre ycnoBr4s.

7. floscuure, KaKI{e ycroBl4.fl lla3brBarorcrr HarraJrbHbrMrz r.r KaK oHrl orrpe.4eJrrrororl

8' Kar< uo BAX H3 onpe4eJllrrb efo crarlrqecKoe z auflSepeHrlr{anbHoe conporunreH

xapaKTeplr3yroT 9Tr4 corrpoTr4BneHr.r.rr,

9. O6s.qcHlarb rrop-sAor pacu€ra nenunefinofi uenu [pr4 rrocne.qoBare.rrbHoM coe4r4HeFrr4r4

H3.

10. O6rgcrl4Tb rloptAox pac.rOra serznefiHofi qeuz nprr rapanneJrbHoM coeAr.rHeHrdu H3)

11. O6rscHLIrb nopfl.qor< pacu€ra nerunefiuoft qenu nplr cMerrraHHoM coeAr.rHeHr.rz FIO.

.Pefirunr- rconrpo.nr 3

1. 3ar<on rloJrHoro roKa, qro oH o[peAenser.

2. flttr. saAaHnofi tuarnuruoft qeru cocraBnTb ypaBHeHr4f, no 3aKoHy rroJrHofo roKa.,

3. o6r.scHlrrb [pr4Hur{n 4eficrnux rpaHc$opMiaropa B pexfl.rMe xonocroro xoAa.

4. Karcyro MorrlHocrb MoxHo onpeAeJrr..rrb r,r3 orrbrra xoJrocroro xoAa.

5. HapzcyfiTe cxeMy onblTa K3 rpar.rc(fopMaropa rr rreper{vcnlrre ycnoBr4fl orrr,rra.

6, Karcyro MorrlHocrb MoxHo orrpeAenzrb r43 rlrrbrra K3.

7 .Ifarmcarl Qoprraynu An;t orpeAeJleHr4r arrusHoft r,r peaKrr,tBuofi cocraBJrf,rorqr4x ]rarl

8. O6tscHI,ITb TIpHHIII,In pa6oru Malrt4Hbr rocro.sHHoro roKa B pexr,rMax reHeparopa u

9. Hanucarr Qopuyny 3[C u Sopnryny onex:rpoMarHr.rrHoro MoMeHra Marrrr4Hbr

10. feneparopbr rrocneAoBareirbHoro ll cMerxaHHoro nos6yxAeHr4fl.

11. o6rscnr,rrb npoqecc caMoBoslytrcgenmt reHeparopoB rrocrorHHoro roKa.

12.Hanucarn $opuynu, xapaKTepu3yrouue pa6ory ABlrrarens [ocrorHHoro roKa"

13. Cuoco6bl peryJII{poBaHI,It qacrorbr BparueHr.rr ABrrrarenfl rrapannenbHoro u

nos6yN4euux.

14. 9ro raKoe cKoJrbxeHrre. 3anurunre (foprr,ryry, onpeAenrrcqyro cKoJrbxeHr{e.

15. Kar<as cB.f,3b MelKAy .racrorofi ToKa craropa la poropa.

16. Hanucarb ypaBHeHue MIC Inr HarpyxerrHofo ABrrrareJr.rr.

IT.Hanucarb ypaBHeHr4e roKo,B acr,rHxpoHHor() ABlrrareJlf,.

18. Ha.repu4Tb xapaKTepr{crrrKy xoJrocrolo xoAa cr.rHxpoHrroro reneparopa.

19. O6r.scnr{Tb rrpr{Hrlun pa6orrr cr4HxpoHHofo ABr{farenr.

20. O6rscslrrb, KaK MoxHo perynl{poBaru rcoe(fQr4rlrzeHT MorrlHocrr,r cHHXpoHHoro ABr4

I,I BbIIII4IIII,ITC

r4 Bbrnr,rrrrrre (fopvrylu,

Hafpy3Ke,

onerTp[qecroft qenu u

(popnrynu,

I

LI qT'C)



CauocrosreJlbHafl pa6ora cryAeHroB BbrrroJrrrrrcTc-rr B sr,rae PfP, I{ourpoll sa
rIpoBoII4Tc{ Ha npaKTI,IqecKI4x 3anflTuflx 14 yqzrbrBaercr rrpu pefirnur-roHTponf,x"
pa6ora cryreHToB o6ecne.reua y.re6uo-rr,re'roAHrrecKr4Mr4 MarepvraJrawui
-MeroALIqecKI'IMI4 yKa3aHI{tMI{ uo BbrnoJrHeHr.rrc [paKTr,rqecrxzx pa6or tro Al{crlrzrrlnne <3nerr
Bonpocu r{ reMbr CPC uprane,4eHbr Hr,rxe

Terrlu CPC

1. Auzurzs ueneft rlocro.f,HHoro roKa rro 3aKoHaNr KrapxroSa.

2. Merol KoHrypHbrx roKoB.

3" Mero4avr y3JroBbrx rroreHrlr,ruuroB.

4. MeroA gKBr4BaneHTHoro reHeparopa.

5 . llocrp ourb rroreHrlr4anbHyro Ar,rarp aMMy.

6. Ananus Hepa3BerBneHHbrx qeuefi nepeMeHHofo roKa.

7, Auasmz qenefi repeMeHHoro roKa rro 3aKoHana Kupxro$a.

8. Morquocrb uerrrz cr4Hycorz4anbHoro roKa.

9. Auanug [epexoAHbrx rrpoqeccoB s rr4uefiHrx gneKTprlqecKr4x rle[sx.

10. fpa0ra'Iecxufi MeroA pacv€ra nenunefinofi qenu rrocrof,HHoro roKa c pe3r{crr.rBH6rMra

1 1. Pacqer MaTHTITHIIX uenefi c [ocrorHHr,IMLr MarHLrroABrrxyrqvrMvr cvrray1r4,

12. Pac'rer MarHnrHbIX Ilenefi c [epeMeHnbrMrr ndarur.rroAB]rxyqnMv cu1ra.y11..

13. 3rerrpuuecKr4e MarrrlrHbr trocrorHHoro roKa

14. Snerrpr4qecKpre MarrrrlHbr rrepeMeHHoro roKa.

Kourpo.nrHbre Bolrpocr,r Arq saqera c orlenrcoft

1.3nexrpuuecKar rlerrb t4 ed rpa(frauecxoe nso6pilKeHue.

2.3nerrporexHl4qecKlle ycrpoi,icrBa rrocrof,HHoro roKa r4 gneKTp[qecKr4e rlenr{.

3. feuepzpyloqke I,I [pI4eMHbIe ycrpoftclsa. 'Vcrosrrlre rpa$HqecKr{e o6ognaqeuus

gJreKTporexHr4r{ecKr,rx ycrpoft crn rrocuorHHoro roKa.

4.3arou Oivra.

5.3axonrr Kupxro$a.

6. Mero4 npeo6paso Banr4s. rlenla,

7. PeNzuu pa6orsr gneKrpr{rrecxoft qenv.

8. Mero4 KoHTypHbrx roKoB.

9. Mero4 AByx y3noB.

10. llpunulan r{ MeroA HaJroxeHr.rfl.

I 1. Mero4 sKBr,rBaJreHrHofo reHeparopa.

12.Cxelru 3aMerrleHuf, gJreKTporexHr4qecKprx yc'rpoficrn rtooro-flHHoro roKa.

l3.PeszcruBHble gJIeMeHTbI, [crorlHktKr4 3[C z:ToKa, r{x csoficrna u xapaKTepvctuKr4.

14. llaccusHbre lr aKTLrBHbre AByxlonrccHr4Kr,r r4 r{x cxeMbr 3aMerqeHr,rfl.



1 5 " P acnp eleJreHlre rroreHrlr4 ana. lloreHqu aJrbnirs. Ar{arpaMM a.

16" llpeo6paroBaHr.re rpeyroJrbrrr.rKa B 3Be3Ay u o6parno.

17. Braau coeAr,rHeHr{fi grelrenroB oneKTprrtrecKr,rx qeneft r.r ux csoficrsa.

18. Pac.rer qeneft c r4crroJrb3oBaHueM saroHos ONda.

19. Pac.rer qenefi c ucnonb3oBaHlreM :taKoHoB KzpxroQa.

2 0. llpe4craBJreHr{e cr,rHycor,rAarrbHbx @ ynr<qufi B pa3nurrHbrx S opr'rax.

21. 3nerraenrbr r4 rrapaMerpbr gJreKTprrqecKux qenefi cr{Hycor4AanbHofo roKa.

22. OcHonubre gnsMeHTbr uerrlr cuHycor.rAanbHoro roKa,

2 3 . llpono4r4Mo crb rlenIl cr,rHycor,rAaJrr,Horo roKa.

24. 3"nerrpr4trecKr4e rlenr4 c nennneft nrrMr{ gJreM,eH TaMLr.

25. Merolu pacrrera ueneft c HemaHeftHbrMra gJreMeHTaMrr.

26.VIcro'lrril,Ilff cl4HycoIa.4alrnoft 3AC. Perucropu, r{HAyKrr4BHbre KaryrxKrl, KoHAerxcaropbr,

xapaKTepr4crr,IKrr pr ycJroBHbre o 6 osHa.l:eHLr x.

27. Cxetvrct 3aMerqeHlrs oreKTpr.rqecKr{x rlenefi neperueHHoro roKa.

28. 3aronu Oua u Kzpxro{a Ars rlenefi c;t4rycctu1urr,Horo roKa.

29. flapaverpbl, xapaKTepl{3yfouue cr4Hycor4AaJrbHo r.r3MeHrroqr4ecr BeJrrzrrrdHbr.

30, Oopnaa [peAcraBneHlrt cllHycol4,qanbHo [3MeH-flrorquxcx 3[C, ToKoB, nanprxennfi.

31. AKrrasHoe, peaKTr.rBHoe, rroJrHoe colpo'rr.rBJreHr4e AByxrroJrrocHr4Ka.

32.YpaaneHlre sneKTpuqecKofo cocro.flHtas AJrf, Hepa3BerBJreHHbrx qeneft [epeMeHHor.o,roKa.

33. Ber<ropHbre Ar,rarpaMMbr Ha KoMrrJreKcHofi n.noclcocrz

34, Arrnsuafl,,pealr.TzrB:nas.n rIoJIHa-r{ Morrluocrt4. Koe$Sr.rqrreHT MorrlHocrr,r u ero rexrr

3HAIIEHI4E.

35. Pegonanc Hanptxenzfi, pesonaHc'roKoB, ycJroBr,rr Izx Bo3Hr,rKHoBeHkrtru npaKTl4qecKoe

36. Ananus u pacrrer uerunefinrrx greKTpprtrecKax qereft nepeMeHHofo roKa.

37. o6mcm ilpr4MeHenux rpex(pa3Hbrx ycrpoficrn, crpyKrypa rpex(fasnoft qenu.

38. Cnoco6br BKrroqeHr4.rr B rpexSa:nyo qenb r)IHo u rpexrpasnbrx npr4eMHnKoB. Tpex u

rrpoBoAHbre qelrr,

39. Jlernefisue lr Sasusre roKr,r, Hanpf,xeHr4x ra 3[C.
4 0. C zuruerpLrrrHbre pexfl.rMbr n,rpex$ asnbrx rlen rx.

41. llousrne o HecLIMMerpntIHbtx pexr4Max B Tpex u qerbrpexnpono4Hoft rlelsx. Hagna-{euue

Hefirpamuoro npoBoAa.

42. MoqHocm rpex$asHofi qenn.

43. Pac'rer MaTHI,ITHIIX Ilenefi c [ocro-rrHHbrMr4 M:afFrr'troABrrxyqvMz cwraMtr.

44. Pacqer MaTHI4THIIX Ileneft c [epeMeHHErMlr MarHr{ToABrrxyuuMvr curraMr4.

4 5 . Mero4u r43MepeHr,rs gneKTpr4qecKr4x t4 MarHrITHbrx BeJrr,rrrr4 H.

46. Tpauc$opMaropbr. Zx sa:uaqeHr.re u odlacrr.r nprrMeHeHr{r.

47 . Y crpoircrBo r{ rpr4Hrlr{n 4efi crnu.rr o4rro(f a-:uoro rpauc@ opMaropa.



48. TpaHc{ropMarop HanprxeHrra. TpaHcft opMarop roKa.

49. Bnn t gneKTpr4r{ecKr.rx MarrruFr.

50' YcrpoftcrBo I4 tIpI{HIIVn .neftcrnus rpex(faruofi acrauxpounofi rralruHrr.

51. Ycrpoficrno u rpr4Hrlril geftcrnur rpex(fasrroft cnnxpouuoft naruussr.

52'Pa6o'rue xapaKTeprlcrl4Kl4 cI4HXpoHHbrx reHeparopoB r4 c[rHxpoHHbrx 4nurarerefir
53' Maruunbl IlocrosHHofo roKa. llpnHqrarr 4eftornnr, oco6enuocrr,r KoHcrpyKrlr{r{, rroMftHarr

xapaKTepr4cTrirKtr.

54' feneparopbl rlocroflHHoro roKa LI ux xapaKTepr4crr4Kr.r. ,{nurareru rocroflHHoro roKa r,r r{)

xapaKTepr4cTr,rKrl.

55. finzrareJrr4 nocrorHHoro roKa 14 rax xapaKTepilarnKtr

(Dour oIIeHoqIlbrx cpeAcrB Ant npoBeAe.Hus arrecrar\uv ypoBHfl c(popntrnponaprrocrr.r
o6yuaroquxcr [o Ar.rcq]rnJrr,rHe o(f opnrnxercs orAerbHbrM AoKyMeHToM,

7. YIIEBHO-ME'TOAI,ITIECKOII I4 PIHOOPMAIIIIOHHOE OBECIII]q
,II}ICUI4IIJII,IHbI

7.1. Kuuroo6ecneqeHHocrb

bre

rW I vqq

TIIE

Haurreuonaru4e Jrr{reparypbr: aBrop,
Ha3BaHI{e, Brl[, \B I.AHVA,

r43AaTenbcTBo

foA usAaHtzr KHI4| O OEECIIEI{EHHOCTb

Koruqecrso gK3eMnJlrrpoB

[3AaHr.rfi n 6ra6nuorere BnfV n
coorBercrBr4r.r c OfOC BO

HaruT.{ue n:
6ndnuorr

rerrpo.uuofi
re tsrl'V

I 2 J

Ouronsax nareparypa*
1. 3renrporexHuKa: Vqe6Hoe
noco6ue / 11.C, Pu6xon, - M.: LIIf
PLIOP: IlIild llugpa-M,2013. -
160 c.: 70x100 1132. - (BIIO:
Earcalanpuar), (o6noNxa, KapM.

$opuar) ISBN 978-5 -369-00144-
8.

2013 http:l'lznaniurl
phltbpskir

,corn/ca1.alo

f'o=522323

2. SrexrporexHr4Ka ra

gJreKrpoHHKa: Yqe6Hax. B 2
roMax, Tolr 1: 3:renrporexsuxa I
A.JI. Mapveuro, IO.O. OnaA.rHft
- M.: H?III I4HOPA-M,2015. -
574 c.:60x90 1116. -, (Bucuee
o6pasonaHue) (Ilepenndr) I SBN
978-s-1 6-00906 I -0.

2015 http:llznaniun .corVcat.alo
php?lpskt fo:5223t2

3. SrercrporexHrrKa c ocHoBaMr{
oJIeKTpoHHKu: Y.re6noe noco6ze I
A,K. CnasH ucxufr, kI.C.
Typencrcufi. - M.: I4A @OPYM:
HI4II I4HOPA-M, 2015, - 448 c.:
ur.;60x90 1116. - ISBN 978-5-
8199-0360-5.

2015 http/zqaqluqt
ptrllbqekinfo=

lnm /nnfqlnr
\))'71

4. O 6ryas sJreKTp orex H:ar<a pI

gner(rpoHnKa: yue6Hrax / IO.A.
Kouuccapou, I'.I4. Ba6oru:e^. - 2-e

2016 LWllznaUurr_
php&pokirl

cottt/cataTot

'o:5223|23



I{3A, - M.: HI4II III{OPA-M,
2016. - 480 c,: 60x90 1116. -
(Bucruee o6pagosaHze:
Barcaranpnar) (Ilepenrer 7EI_{)
rsBN 978-s -r6-0104t6_4

,nlonolrxtrrelbHaf, J]

l. Korvruccapon,IO. A. O6rqas
SJreKTpoTexHrrKa r,r SneKTpoHr4Ka

[Srenrpounsrfi pecypc] :

Yqe6uoe roco6ue 4nr nyson / IO.
A. Korrruccapon, f,I4. Fa6oxuu;
noA peA. lL [, Capnncosa. - M.:
Xutvru'.,2010. - 604 c. - ISBN
978-5-98109-085-1.
2. SlerrporexHrrKa Ir

sJreKTpoHrdKa: KypcoBbre pa6orrr
c MeToAt4qecKprMa yKa3aHl/sMpr Lr

rrpuMepaMrz I A.n.Mapuemo,
IO.O. Onaauzfi - M,: HZII
I,IHOPA-M,2015. - 126 c. -
(Bsrcrtee o6pasonaHue:
Eaxaranpuar (MATI4)). - ISBN
978-5-16-103340-I
3. SlerrporexHrrKa c ocfroBaMr{
gJreKTpoHHKz: yue6noe noco6ne /
A,K. Crasuucnufi, Z,C,
Typencnufi, - M.: 14[ OOPVM:
HIaI{ I{HQpa-M, 20.t3. - 448 c.:
ur.; 60x90 1/16.ISBN 978-5-
8 l 99-03 60-5.
4 C6opuun 3aAaq no
SJreKTpoTexHHKe U SJIeKTpOHI{Ke

[Snexrpouuufi pecypc] : yve6.
noc. / IO.B. Bna4rrno H Ap.; roA
o6rq.pea.IO.B. Enaarmo, - 2-e
H3A., r4cnp, - Mancx: Brrru. rur<.,
2013. - 478 c. - ISBN 978-985-
06-2287 -7 .

7 .2. flepuoAr{qecKne v3AaHr{fl

Hayuno-rexHr.rqecxrde )KypHanbr :

1 . Cnpanounur<. Irluxeuepnufi xrypHan

2. Sneprut: gKoHoMuKa, TexHr,IKa, gKoJrofllr

3. 3nenrporexHrrKa. Cno4urrfi rou.

4. Sneproc6epeNeur,r e.

5. 3nexrpoHr4r(a: Hayna, TexHoJron4.a, 6r.rsuec

7. <3nerrprsecrBo)).

8. <3nerrpo. 3lenrporexHr,rKa. 3lexrporexHr4qecKa,

9. <SnerrporexHr,rKa),

rrp oMbrrlrneHHo cTb )).



7.3. llnrepHer-pecypcbr

t .bttp :lznaniun. com/cata

2. http : I I e.lanbook. com/

3. http://www,nelbook.ru

4.http.llelibraw.rul

s.@
6,@u/
7,@

8. MATEPIIAJIbHO.TEXHIIIIE CKOE OBECTIEqEHI,IE AITCqI{IJIHII bI

.{nx peanu3aIII4Ir 4annofi AI4cIII4IrJrrrHr,r LlMerorcr cleqrraJrbHbre rroMeIrIeHLr,{ .[JrJr

samslufr. neKIII,IoHHoro rl4rla, npaKTr,rqecKoro rr4rra u la6oparopHofo rr4rra, rpynrroBblx n u

xoucynrraqufi, leKylrlero KoHTpons kr npouexryrovnofi arrec"ratJtrv, a raKxe

caMocro.arelrnoft pa6orrt. Jlerqr,ru qrzraro:rcr B ayAx{Topt4rx na(fe4prr 3r3H;

sJIeKrpoHHbIMpI npoeKropaMlr (aya. 5244; 522-3, 5I7l'3), c r4crroJrb3oBaHneM .KoMrrJI

(3ner<rpoHHoe cpeAcruo o6yue.ul4fl rro Ar{crlr4nnvHe <3neruporexHrdKa). ,{nr uo4r-oroBKr,r K

z la6oparopHblM 3aHflTprflv- cryAeHTbr Moryr BocrroJlb3oBarbor KoMnbrorepHbrM KJ[€rcooM

(1a6.519-3; 16 ronnsrcrepon) c ilpr.IMeHenueu o$ncHofo Lr MareMarr4qecKoro ftO. JI

3ausrun rlpoBoAtrcx (522-3), (516-3) u (519-3) na6oparopusx. B KoMrrbrorepHoM

MareMarl4trecKl4M IIO ssrgercfl cr4creMa ra:HxeHepHbix r.r HayqHbrx pacveron MATLAI]. K

cLIcreMbI Ha KoMnblorepax na6, 519-3 ycranoBJreHbr raKxe rraKerbr pacrxr4peHrrfl,, rJptl

BbIroJIHeHI4r onepaqufi c nepeAarotrHbrMr4 (pynrqrarl,ru kr ApyrrrMr.r (poprrlarrna

AI4HaMLIqecKux ceoficrs o6rexron: Symbolic Math Toolbnx u Control System 'l'oolbox.

TaKXe rloAcl4creMa MATLAB Als crpyKTypHofo MoAeJrupoBalrrfl, Ar,rHal4r4qecKr.rx

cLIcreM (Simulink), rIo3BoJIsIon:,aE Haurs.p;ri:o r.rMrarr4poBarb r4x nepexoAHbre r4 ycrauoBuerrr

rrppEeAe

Br4AyAJrbH

OOE[OBII

fApa

feMbIe

CTAII

Hx(

pexr4Mbr.



Peqensenr - HaqaJrbHr{K npoeKTHofo orAeJra ooo Mo-Dnenrpo ge6prr<oea n"c.

flporparr,rnaa paccMorp eHa v o4o6pena Ha 3aceAa.Hzu xa$e4pu Dr3n

Pa6o-ras [porpaMMa paccMorpena ra o4o6pena

HarrpaBneHus 28.03 .0\ <HanorexHoJrorrru u

llporoxon J\b _q, 4:!!, /9 prsu

llpe4cerlareJrb KoMr4 ccIl]r

Pa6oqax rporpaMMa o4o6peHa Ha

flporoxor 3ace1aHpry. r<afe4pu Ne

3ane4yroqufi r<a$e4pofi

Pa6o.{as [porpaMMa o4o6pena rra

flporoxor 3aceAaHtrs. ra$e4pu Nt

3ane4yrol1ufi' na$ e4pofi

Pa6o.ras nporpaMMa o4o6peHa na

flpororor 3ace4aHrrs. raQe4pu j\b

3ane4yrorqzfi xa$e4poft

2
Pa6ouyro rporpaMMy cocraBr.rJr 4,r.n,,npo$eccop Ea4a;rrrn H,lI. -)7-

Ea.4arsH

Ha 3aceAaHraz yve6no-MeroAuqecxoft xonaprcc

DIITKpOCUCTeMHaS TeXHr{Ka)

C.M,ApaxenxH

JIII C :t IIEPEyTB EPX{AEHI,LS
PABOqEfr rrpo|pAMMbr Ar4cur4rrJrr{Hbr

yve6uufi roq

foAa

yue6uuft ro4

ro.4a

yue6Hrfi ro4

roAa



JIIIC T PEITICTPAIII4I4 I43MEHEHUII
B pa6oqylo rrporpaMMy Ar4crlr4nJrr4Hbr

HAUMEHOBAHNE
o6pasonarclruofi [porpaMMbl HanpaBJJeHru [oAroroBKr4 t<od u uauueuoeauue OIf ,

HOU.A,\eHO6 AUUe (yrcAsamb yposeHb no d eomoercu)

3an. rca(fe4poft

Bnecenu v3MeHeHEs e .{acr4/pa3Aenrr
pa6ouefi nporpaMMbr


