FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
JlnpexTop UHCTUTYTA
IToMTEXHUYECKUN UHCTUTYT

B ccTem

CBEJIEHUSI O BIAJIEJIBLIE T1911

C.IL.
d

oy
[lo;

2022

C. O BaimeH

PABOYAS ITPOT'PAMMA

aucunauubl 1.D.112.02 [TepexoaHbie MPOIECCH B CUCTEMAaX AIEKTPOCHA0KEHHUS

s HanpasiaeHus 13.03.02 DnexkTposHepreTuKa u JIEKTPOTEXHUKA

ypoBeHb bakanaspuar

npo¢uiab NOArOTOBKU DIIEKTPOCHAOKEHHUE MMPOMBIITUICHHBIX TPEIPUATHI U TOPOIOB
(¢opma o0yueHuUs 3204HAS

kadenpa-pa3padoT4uK DICKTPUUECKUE CTAHIIUU, CETH U CUCTEMBI JIEKTPOCHAOKEHUS

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noaAroToBkH 13.03.02 DneKTpo3HEPreTUKA U IIEKTPOTEXHUKA, YTBEPKIAEHHBIM TPUKA30M
Muno6puayku ot 28.02.2018 Ne 144

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

JIEHUS O B.rnA;[EnbuE ey} H . M . KI/IpHI/IqHI/IKOBa

UM
im

3aB.xadenpoii pazpaboTynka,
J.TE€XH.H., IPOdQ.

Pazpabotuuk nmporpamMmel,
K.TE€XH.H., JIOTICHT

A. B. Xiomnosa

CBEJIEHMS O BIIAJIEJIBLLE 31T
A.B.

aav
27.01.2022

COI'JTACOBAHO

PykoBozuTeNlb 00pa3oBarenbHO 67 - T
IPOrpaMMBI  mmomnamn M. A. 131062

K.T€XH.H., JIOII.

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

Lenp u3ydeHust JTaHHOW JUCIUIUIMHBI 3aKII0YAETCS B O3HAKOMIICHUH OyIyIIero
CHELHUAIUCTA CO BCEM KOMIUIEKCOM CIIOKHBIX BOITPOCOB M MPOOJIEM, CBA3AHHBIX C
NEPEXOAHBIMH MPOLIECCAMU B ANEKTPUUECKUX CETIX U CUCTEMAX JEKTPOCHAOKEHUS,
HAy4YUTh €r0 MPOU3BOAUTH HEOOXOUMBIE PACUETHI C IEJIbI0 BEIOOPA YCTABOK pEIeHHOM
3aIlUTHI, 00eCIIEYeHHs] MPOTEKAHUS EPEXOJHBIX MTPOLIECCOB C MUHUMAJIbHBIMU
OTpULIATENbHBIMU BO3JIEUCTBUSIMU Ha CUCTEMY, KaK B HOPMaJIbHBIX, TaK U aBAPUITHBIX
YCIIOBUSIX KCIUTyaTalluy JIEKTPOOOOpy10BaHUs. 3a4a4K JUCLHUIUIMHBI: OCBOEHUE METO/I0B
pacueTa TOKOB KOPOTKOTO 3aMbIKaHHUS B JEKTPUUECKUX CHCTEMAX IEPEMEHHOTO TOKa U
METO/IOB pacyeTa yCTOMYMBOCTHU IEKTPOIHEPTETUUECKUX CUCTEM U Y3JIOB HArPy3KH.

Kparkoe conepxxanne JTuCHMILTHHBI

OO61ue cBelleHus 0 IEPEXOAHBIX Nponeccax. [lepexoaHsiii mpoiiecc npu KOPOTKOM
3aMBIKAaHUH B CUCTEME, MMUTAIOIICICS OT HCTOYHUKA OECKOHEYHOUM MOIIHOCTH.
YcTaHOBUBIIMECS PEKUMBI KOPOTKOTO 3aMblKaHusA. HauaibHbII MOMEHT HapyIICHUS
pexxnma. YpaBHEHHUs IIEPEXOJHOIO MPOLECca B CHHXPOHHOUW MaliMHe. BHe3anHoe
KOPOTKO€ 3aMbIKAaHUE CUHXPOHHOW MaluHbl. [IpakTrnueckue MeToael pacuera
nepexonHoro nponecca K3. HecumMeTpruuHbie KOPOTKHE 3aMbIKaHUs. 3aMbIKaHUS B
pacrpeenuTeNbHbIX CeTSIX U CUCTEMAaX eKTpocHabxkeHust. Pacuet TokoB K3 B
ycTaHoBKax HanpsbkeHueM 10 1000 B. O6mme cBeneHus 0 pesxxumax padboTsl
AEKTPOIHEPTETUUECKUX CUCTEM, O XaPAKTEPUCTUKAX MOLIHOCTH dJIEKTpONEpeaay, o
CTaTUYECKON U JUHAMHYECKON YCTOMYMBOCTH 3JIEKTPOIHEPIETUIECKUX CUCTEM.
Crarnyeckas yCTOMYMBOCTb HEPETYJINPYEMOU U PETYIUPYEMOU CUCTEM
ANIeKTpOCHaOKeHUs. JJuHaMuuecKkasi yCTOMYMBOCTh CUCTEM JIEKTPOCHAOKEHUS.
YCTOMYMBOCTh ACHHXPOHHOIO ABUTATENSA. [eMCTBUTENBHBIN ITPEIEII MOIHOCTH.

2. Komnerenun odyuyawumerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OIT BO (xommieTeH1Inn) 00y4YeHHUs 10 AUCITUTUTHHE

3naer: OCHOBHBIE XapaKTEPUCTUKU U TAPAMETPBI
HIIEKTPOOOOPYIOBAHHS CHCTEM AIIEKTPOCHAOKEHUS
MeTo/bl pacuera MepeXoHbIX PEKIMOB B CHCTEMAX
HIIEKTPOCHAOKEHHS

YMmeeT: BBIONHATE pacueThl TOKOB KOPOTKUX
3aMBIKaHHI ¥ OIIEHKY YCTOHYMBOCTH CUCTEM
snekTpocHabxeHus. Beroupars o0opynoBanue
CHCTEM DJICKTPOCHAOKEHHS C YIETOM MEePEXOIHBIX
PEKUMOB

[TIK-1 CniocoGeH ydacTBOBaTh B MPOSKTUPOBAHUH
00BEKTOB MPO(heCcCHOHANBHON eATeIbHOCTH

3. Mecro iucuuninHbl B crpykrype OII BO

IlepeueHb npeAIECTBYIOMNUX AUCHUIUINH, IlepeueHs nociaenyOMMX AUCLUILINH,
BHJIOB PabOT yueOHOTO IiaHa BHJIOB paboT
JIEKTPOIHEPTETHUECKIE CUCTEMBI U CETH, TexHuKa BBICOKUX HaIPsKEHUH,
DJEKTpUUYECKHE MAIIVHBI, DJIEKTPOTEXHOJIOTNYECKNE IPOMBILICHHBIE
[IpoexTrpoBaHUE DIEKTPUUECKUX CETEM, YCTaHOBKH,
HazeXHOCTh 37eKTpOCHAOKEHHS, [Ipon3BOACTBEHHAsI TPAKTHKA, PEAIUIIOMHAs




Y4eOHast MpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKA (2
ceMecTp)

npakTuka (10 cemectp)

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

[IpoexTrpoBaHUE IIEKTPUUECKUX CETEN

3HaeT: MeToabl pacueTa yCTaHOBUBILIUXCS U
MEPEXOAHBIX PEKUMOB ICKTPUUECKUX CETEU
YmMmeeT: PaccuuThIBaTh pEKUMBI JIEKTPUYECKOU
cetu ¢ npumeHeHrneM DBM Mmeet npaktudeckuit
ONBIT: AJITOPUTMU3ALMY PELICHUSI MaTEMAaTUYECKUX
3a/1a4, CBSI3AHHBIX C POCKTUPOBAHUEM
DIIEKTPUYECKUX CETEN

BHGKTPI/I‘IGCKI/Ie MalIuHbI

3unaetr: TeopeTuueckue MpeanoCchUIKu
MPOSKTUPOBAHUS NICKTPUICCKUX MAITHH H METOIBI
ux pacueta, CriocoOsl obecrieueHus TpedyeMbIx
BBIXOJHBIX XapaKTEPUCTHK IEKTPUICCKUX MAIIHH,
Bu bl 971€KTpUYECKUX MAIlIMH U KX OCHOBHBIE
XapaKTePUCTHKH; SKCILTyaTal[MOHHBIC TPEOOBaHUS K
pPa3IMYHBIM BHJIaM AIIEKTPUUYECKUX MAIIUH;
WHCTPYMEHTAPUI JJIs1 U3MEPEHUS U KOHTPOJISI
OCHOBHBIX MTAPAMETPOB TEXHOJIOTUIECKOTO
[polecca; MoKa3aTesid KauecTBa TEXHOJIOTHYECKOTO
MpoIecCa U METO/IbI UX OIpe/ieJIeHHs] YMeeT:
Perrate BOpOCH TPOSKTUPOBAHUSI DJIEKTPUUECKUX
MAaIIUH Pa3IMYHON MOIIHOCTH, PA3TUYHBIX BUJIOB U
paznu4Horo HazHaueHus, CpopMynupoBarhb
TpeOOBaHUS K TapaMeTpaM M BHIXOJHBIM
XapAKTEPUCTUKAM AJICKTPHUUECKUX MAIIHH C YYETOM
paboTHl X B KOHKPETHBIX AJIEKTPOTEXHOJIOTMYECKHIX
ycTaHOBKax, KoHTponupoBaTh NpaBUILHOCTh
MOJTy4YaeMBIX JIAHHBIX U BBIBOJOB; IPUMEHSThH U
MPOU3BOJIUTH BHIOOP AIIEKTPOIHEPTETUUECKOTO U
PIIEKTPOTEXHUUECKOTO 000PYIOBaHHUS:
DIIEKTPUICCKUX MAINH; HHTEPIIPETUPOBATH
DKCIIEPUMEHTANIbHBIC JJAHHBIE U COMOCTABIIATD UX C
TEOPETHUECKUMH MONokeHusIMU meet
MPaKTHYECKHUI onbIT: PaboThl ¢ TEXHUYECKOH U
CIPAaBOYHOH JIUTEPATypOii; HABBIKAMHU paOOTHI B
npukiaagaeix nakerax MathCAD, MATLAB,
Simulink, [TpakTudyeckoro mpuMeHeHHS
CTaHJAPTHBIX METOUK pacuéTa BhIXOAHBIX
napaMeTpOB IEKTPUUYECKUX MAIUH PA3TUIHOTO
TUIA UCTIONHEHUs, Mcroiap30BaHus COBPEMEHHBIX
TEXHUYECKHUX CPEICTBA B MPOJeCCHOHATHEHON
00J1aCTH; OMBITOM PAOOTHI C MPUOOPAMH H
YCTAHOBKAMM JIJIS1 HKCIIEPUMEHTATIBHBIX
MCCJIETOBAHUI; OTIBITOM IKCIIEPUMEHTATBHBIX
WCCJICIOBAHUN PEKUMOB Pa0OThI TEXHHYECKHIX
YCTPOICTB 1 OOBEKTOB IEKTPOIHEPTETUKH U
DIIEKTPOTEXHUKHU

QHCKTpOBHepFCTI/I‘{eCKI/IC CHUCTEMBI U CCTH

3naeT: ®U3UKO-MaTeMaTUYECKUM anmnapar Jyist

MOJIEIIMPOBAHUSI PEKUMOB PaOOTHI SJIEKTPHUUECKOM




ceTu. MeTozpl pacdyeTa 3B€Ha JIEKTPONEpEIayun.
MeTobl TPOBEACHUS SKCIEPUMEHTOB JIJIs1 OLICHKH
[pEXUMOB pabOTHI AeKTpryeckoi cetu, O6
OCHOBHBIX HayYHO-TEXHUYECKUX MpoOIeMax U
MEePCIEKTUBAX PA3BUTHS DJIEKTPOIHEPTETUUECKUX
cucteM u cereid. O crmocobax u cpencTBax
TpPaHCIIOPTa AMIEeKTpUUeckoit sueprun. OO0 o0mux
3aKOHOMEPHOCTAX (PU3UUECKUX MPOLIECCOB B
DIIEKTPO3HEPreTUUECKUX cucremax. O
KOHCTPYKTHBHOM BBIITOJIHEHUH BBICOKOBOJIBTHBIX
TMHUH JIeKTponepenayn Ymeet: IIpumensats
OCHOBBI TEOPUH MEPEIAUN U PaCIPEICICHUS
RIIEKTPUUECKON SHEPTUH NPHU PEIICHUH 3a7a4
SKCILTyaTalyy, MPaBUjla yCTPOHCTBA
AIIEKTPOYCTAHOBOK MPHU IKCILTyaTalUN
DIIEKTPUYECKHUX CETEH, METO/Ibl AaHAJIN3a
apaMeTpoB pekKUMa IEKTPUUECKOU CETH.
OO6pabarbIBaTh pe3yIbTaThl H3MEPEHUHN 1
HKCIIEPUMEHTOB, [ [pMEHSATH OCHOBBI TEOPUH
MepeIayu v paclpeiesIeHus SIeKTPUIEeCKOU
AHEPTUU TIPU PEIICHUHU 33/1a4 MPOESKTUPOBAHUS,
MpaBuja yCTPOMCTBA AIEKTPOYCTAHOBOK IPU
MPOCKTUPOBAHUU IJIEKTPUUECKUX CETEH,
0OLIeNPUHATHIE METO/IbI PacyéTa YCTaHOBUBIIIMXCS
[PEKUMOB B AJIEKTPOIHEPIETHUECKUX CUCTEMAX
NmMeeT mpakTHYeCKUI OMBIT: DKCIEPUMEHTATIBLHOTO
UCCIIEIOBAHUS PEKUMOB PaOOTHI HJIEMEHTOB
PIEKTPUYECKON CETH U aHAIU3a YCIOBHM 1
napameTpoB ux padbotsl, Pacuéra pexumon
QIIEKTPOIHEPIeTUYECKUX CUCTEM OOIIEN3BECTHBIMU
METOAAMMU

Ha,[[e)KHOCTL 3J'ICKTpOCHa6)KeHI/I$I

3naer: MeTozb! pacueTa HaJe)KHOCTH CUCTEM
HIIeKTpocHaOxkeHus Ymeer: IIpoBoauTs pacuer
Ha/Ie’KHOCTH CUCTEM DIIEKTPOCHAOKEHUS U
YUUTBIBATH HAJIEKHOCTh IIPH TEXHUKO-
DKOHOMHYECKOM CPaBHEHUU BapuaHTOB Mmeer
MPaKTUYECKUH OIIBIT:

Y4eOHast MpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKA (2
ceMecTp)

3naer: OCHOBHbBIE XapaKTEPUCTUKH U
KOHCTPYKTHBHOE UCIIOJHEHUE 000PYI0BaHUS U
DJIEMEHTOB CUCTEM YIEKTPOCHAOKEHUST YMEET:
JuTarh 37EKTPUUECKUE CXEMBI CUCTEM
QieKTpocHaOxeHus1, B3aumoseiicTBoBaTh ¢ IpyrumMu
WICHAMU KOMaHbI JJIs1 JOCTHKEHMSI I0CTAaBICHHON

3agaun Mimeer npakTUYeCKU OMBIT:

4. O0bém M BHABI YUeOHOH PadOTHI

OO6m1ast Tpy10eMKOCTh JUCIUILUIMHBI COCTaBIAET 6 3.¢., 216 4., 39,75 4.

KOHTAKTHOU paboThI

Bun yueOHo# paboTh

PaCHpCJIGJ'ICHI/IC Imo ceMecTpam

Bcero
B yacax

qacCoB

Homep cemectpa




7 8

OO6mmas Tpya0EMKOCTh AUCIIUTIITMHBI 216 144 72
Ayoumopnvie 3aHAmus: 24 16 8

Jlexumu (JI) 10 10 0

[IpakTueckue 3aHATUS, CEMUHAPHI U (WIJIN) IPYTHE BUIBI 3 6 5
aynuTopHbIX 3aHsaTui (I13)

JIabopatopubie pabotsI (JIP) 6 0 6
Camocmosmenvuas paboma (CPC) 176,25 119,75 56,5

C IPUMEHEHHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUI

Hud. 3auet 39,75 39.75 0

Kypcogas pabora 36,5 0 36.5

DK3aMeH 20 0 20

PI'P no snexkrpomarautasiM I1I1. 80 80 0
KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 15,75 8,25 7,5
Bux konTpons (3adet, qud.3avueT, IK3aMeH ) - nud.3aueT sk3ameH,KP

5. Coneprkanue TUCHMILIIMHBI

OObeM ayJUTOPHBIX
Ne 3aHATUHN IO BUJaM B
basiena HanmeHnoBanue pa3aenoB IUCHUILUIMHBI qacax
Bceero |JI| I3 | JIP
1 OO0111e cBeICHUS O HIEKTPOMAarHUTHBIX MEPEXOTHBIX MpoIeccax. ) 1ol o
OCHOBHBIE TIOJOKEHUS JUCIUITUHBIL.
> [IepexoHbIN npouece Mpu KOPOTKOM 3aMBIKAHUM B CUCTEME, ] 2l 2| 4
MUTAIONIEICS OT UCTOUHNKA O€CKOHEYHON MOIIHOCTH
3 YCTaHOBUBIIUICS PEXUM KOPOTKOTO 3aMbIKaHHsI B CETH C CAHXPOHHBIMU 0 ol ol o
reHepaTopaMu.
4 HaanLHLIﬁvMOMeHT BHE3AITHOTO HapYIIEHUs peXUMa paboThI 0 ol ol o
CHHXPOHHOM MAalllWHBI.
5 'YpaBHEHHE IEKTPOMArHUTHOTO IEPEXOIHOTO Mpoliecca CHHXPOHHON 0 ol ol o
MamHbl. BHezanHoe K3 cHHXpOHHOM MallluHBL.
6 [IpakTHUecKre METO/IBI pacueTa IEPEXOIHOrO MPoLecca KOPOTKOTO 4 131 o
3aMbIKaHUS
7  |HecumMmerpuuHnble pexxuMbl K3 B 371€KTPOIHEPreTHUECKUX CUCTEMAX 5 20 1 | 2
3 3aMbIKaHUE B PACIIPENEIUTENbHBIX CETSIX U CUCTEMAaxX 0 ol ol o
DIIEKTPOCHAOKEHUS
9  [Pacuer TokoB K3 B ycranoBkax HanpsbkeHueM 1o 1000 B 0 0] 0O
OO61ue cBeieHNs 0 peXUMax paboThl JEKTPOIHEPTETUUECKUX CUCTEM,
10 |0 xapakTepHCTHKaX MOLIHOCTH JIEKTpONEpeaay, O CTAaTUYECKON U 3 1{21]0
TUHAMHYECKON YCTOMYUBOCTH JIEKTPOIHEPTETUYECKUX CUCTEM
1 CraTtnueckasi yCTOWYMBOCTb HEPETYIUPYEMOM U PETYIUPYEMON CUCTEM 1 1lolo
HIIEKTPOCHAOKEHUS.
12 |IunaMuueckas yCTOWIYMBOCTh CUCTEM AIEKTPOCHAOKEHUSI. 1 11 0[O
13 'YCTONYMBOCTH aCHHXPOHHOTO ABUTATENS. J|eHCTBUTENbHBIN TPEET 0 ol o 0
MOIITHOCTH
5.1. Jleknun
| Ne | Ne | HanmeHoBaHMEe WM KpaTKO€ COAEPKaHUE JIEKIIMOHHOTO 3aHATUS | Kou- |




JIeKUU[pa3aena BO
JacoB
OcHoBHBIE onpeseneHus. [[puanHb BOSHUKHOBEHHS TIEPEXOAHBIX TIPOIIECCOB U UX
1 1  |cneacTBusa. CrucTteMa OTHOCUTENIBHEIX eQUHMIl. COCTaBICHUE CXEMBI 3aMCIICHHS. 2
[IpeoOpazoBanme cXeM 3aMEIIECHHUS.
Wcrounuk 6eckonedHoi MottHOCTH. [lepexoansiii iporecc npu Tpexdaznom K3 B
[IPOCTENILIEN HEPA3BETBICHHON LIETH: NIEPEXOAHBIN MPOLIECC B HATPY304HOU YaCTH
2 2 |uemu; NepexoIHBIN Mpolecc B KOPOTKO3aMKHYTOW 4acTH LENH; TTOCTOSIHHAS 2
BpeMeHH; PU3NUECKUN, MaTEeMaTHYECKHI, TEOMETPUUYECKHUI CMBICT TOCTOSTHHON
BPEMEHHU, yIapHBINA TOK YCIIOBHUS MOSBICHUS YIAPHOTO TOKA
3 6 |O6mue 3amMeyanusi. MeTO TUIIOBBIX KPUBBIX. 1
[IpuMeHsseMOCTh METOIa CUMMETPHUYHBIX COCTABIISIFOLIUX K UCCIIEIOBAHUIO
3 7 |[NEPEXOIHBIX MPOLECCOB. [TapameTpsl 371eMEHTOB CUCTEMBI JIJ11 TOKOB MIPSMOM, 1
00paTHO 1 HyJIeBOM mocienoBaTebHOCTEN. CXeMbl OT/IETbHBIX
[IOCJIEJOBATEIILHOCTEMN.
4 7 |dByxdaznoe K3. Onnodasznoe K3. /Ipyxdaznoe K3 Ha 3emiio. 1
CymiHoCcTh mpo6sieMbl yeTOHYMBOCTH. CTaTH4eCKast yCTOMUMBOCTD. 3aadya
4 10 CTaTUYECKOM YCTOMUMBOCTHU. XapaKTEPUCTUKA MOILIHOCTH IIPOCTEHUILIEH 1
priektponepenaun. Kpurepuit crarnueckoil yctondunBocTu. [Ipocreiimias oneHka
TMHAMUYECKON YCTOMYMBOCTH. 3a/1a4a TMHAMUYECKONW YCTOMYUBOCTH.
3aMeHa UCXO/IHBIX YPABHEHMI JIMHEAPHU30BaHHBIMU. AHAJIN3 YCTOMYUBOCTH
5 1 HEpETyJIUPyeMOU CUCTEMBI 0€3 yueTa 3IeKTPOMAarHUTHBIX MPOIIECCOB B KOHTYypax 1
potopa 0e3 yueTa U ¢ yu4eToM JIeMIIPepHOro MOMEHTA. YCIIOBUS YCTOWYHUBOCTH
prekTpudeckux cucteM. [IpaBuo JlsmyHosa
OCHOBHBIE JOIYIICHUS, IPUHUMAEMbI€ MPU aHATU3€ TUHAMUYECKON
5 12 YCTOMYMBOCTH. DHEPreTUYECKHUE COOTHOIIEHHUS, XapaKTePU3YyIOILIHE IBUKECHUE 1
potopa. Criocob miiomaaei v BRITEKAIOMMUNA U3 HETO KPUTEPUN TUHAMHYECKOU
YCTOMYUBOCTH.
5.2. lIpakTHyecKue 3aHATHS, CEMHUHAPBI
Ne Ne Koz-
HanmenoBanue uim KpaTkoe coAepKaHue MPaKTUYECKOTo 3aHITHs, CEMUHapa BO
3aHATHS|pa3IeNa|
JacoB
1 ) TpexdazHoe KOPOTKOE 3aMbIKaHUE B TOUKE CUCTEMBI, MUTAIOIIEHCS OT HCTOYHHKA )
0ECKOHEYHOM MOIIHOCTH
2.3 6 Pacuét nepuognueckoit COCTianﬂIomeﬁ TOKa KOPOTKOTO 3aMbIKaHUS 110 METOILY 3
TUIOBBIX KPUBBIX B 3a/IaHHBI MOMEHT BPEMEHHU.
3 7 HecummeTrpuuHoe KopoTkoe 3aMbikanue. OrnpeaesieHne Toka HECUMMETPUYHOTO 1
K3 114 HavanbHOrO MOMEHTa BPEMEHH.
4 10 YIII0BBIE XapaKTEPUCTUKU CUCTEMBI TIPU OTCYTCTBUU W Haimuunu APH y )
reHeparopa
5.3. JIaboparopHblie padoThI
Ne Ne Koz-
HaumeHnoBaHMe WiH KpaTKoe CoAepKaHue 1adopaTopHOi pabOThI BO
3aHATUsA[pa3iena
JacoB
1 ) HccnenoBanue mepexoaHbIX MPOIECCOB MPHU Tpexha3HOM KOPOTKOM 3aMbIKAaHUH B 4
[IPOCTEHUIIIEH 11eTH, MUTAIIIENHCs 0T UCTOYHUKA OECKOHEYHON MOIITHOCTH
HccnenoBanue nepexoaHbIX IPOLECCOB MPU HECUMMETPUYHBIX KOPOTKUX
2 7  [BaMBIKaHUAX B IPOCTEHIIEH 1IETIH, MUTAIOIICHCS OT UCTOYHHUKA O€CKOHEYHON 2
MOIITHOCTH




BiusiHre mapaMeTpoB CXEMBI U CIIOCOOO0B PETYITMPOBAHUS HAPSHKEHUS Ha
XApaKTEPUCTUKU MOLTHOCTH HJIEKTPOINIEPENAYH

3 10

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenne CPC

Crnucoxk nureparypsl (¢ yKa3aHUEM

TTonsun CPC pasnenoB, raB, cTpaHuil) / cceika Ha  [CeMecTp| BO

peCcypc

Koi-

qaCOB

OcHoBHas uTeparypa: YabsHOB (I1aBsl 1-7,
9-14), BunocnaBckuii (TnaBsl 2-7).
Jlon.iuteparypa: Kynukos 2003, 2009
(tmaBwr 1-5, 7); PoxkkoBa (taBel 2-3),
YibstHOB (TiaBbl 1-7, 9-14). Meron.mocoous
s CPC: Cronbos 2000, Banees 2011.
VMM B sn.8une: Cron6os 2000, Banees
2011.

Jud. 3auer

7 139,75

OcHoBHasg nuTeparypa: BunocnaBckuii
(rmaBel 11-16), BennkoB 1978, 1985.
[lon.nreparypa Kynukos 2003, 2009
(rmaBel 9-10), XKnanos. Meton.mocoOust ams
CPC: Ilsactonos 2017. YMM B o1 BUzE:
[Isacronos 2017.

Kypcosas pabora

8 36,5

OcHoBHas uTeparypa: Bunocnasckuii
(rmaBbl 11-16), Bennkos 1978, 1985.
Jlon.mureparypa Kymnukos 2003, 2009
(tnmaBet 9-10), XKnanos. Metoa.mocoOus jyist
CPC: ITactonoB 2017. YMM B 51 Bugne:
[Isactomnos 2017.

JK3aMeH

OcHoBHas nuTeparypa: YiabsHOB (I1aBsl 1-7,
9-14), BunocnaBckuii (TmaBsl 2-7).
Jlon.iureparypa: Kynukos 2003, 2009
(tmaBwr 1-5, 7); PoxkkoBa (t1aBeI 2-3),
VibsiHoB (TnnaBel 1-7, 9-14). Meton.nmocobus
s CPC: Cron6os 2000, Banees 2011.
VMM B sn.sune: Cron6oos 2000, Banees
2011.

PI'P o snexkrpomarautaeM I1I1.

6. Tekymuii KOHTPOJIb YCNIEBAEMOCTH, IPOMEKYTOYHAS aTTeCTANMNSA

KonTpons kauecTBa 0cBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [Tonokenrem 0 OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB

y4eOHOH JESITEIbHOCTH 00yHarOIINXCS.

6.1. KouTpoabHusie meponpusitusa (KM)

HasBanne
Ne | Ce- Bun Makc.
KOHTPOJIBHOTO Bec
KMmectp| KoHTposst Oamn
MEPOTIPUSITHS

HOp}IIlOK Ha4YMCJICH

Texymui
KOHTPOJIb

16 6amIoB 3a KaXIyIO
3a4TeHUU PabOTHI B yC
PTP Nel, 2 1 | 32 |cpok. bamibl BeunTa
3a4TeHUU PAOOTHI O3
YCTaHOBJIEHHOTO CPOK:




MOCJICTYIOIIYIO HEIeTH
Oasuta. MUHUMAJIBHBII

Texymni
KOHTPOJIb

PI'P 3 wnu mocemnaeMocTh

[TocemaeMocTb. 3a Kas
(2 akanem.uaca) o 1 G
porycke 0oJiee Mook
- peuraercs 3agaya - Pl
0aJITOB TIPH cl1ave U 3a
paboTHI B yCTaHOBIICHE
baJiiel BEIMUTAIOTCS T}
paboTHI TO3KE YCTAHO!
CpOKa - 32 KaXIyIO IO«
Hemento MuHyc 1 6armt
MUHUMaTBEHOE KOJIMYE

4.

IIpome-
KyTOUHAas
arTecTanus

HTtorosrlii TecT

60

M TOroBblii TECT IIPOBO;
MarepuaiaM U3y4eHHb
IMCLUIUIUHBL. basel
3a IPaBUJIbHBIE OTBETH
MaxkcuMalIbHOE KOJIUY!
— 60.

bonyc

[ToGena wmu yqactue B MpeIMETHBIX
OJINMITHA1aX/KOH(PEPEHITUAX/KOHKYpCaxX/HaITMCaHUE
CTaThH O TeMaM JUCIUILTUHBI

15

+15 % 3a mpu3oBoe me
OJIMMITHA,1e/KOH(epeH]
MEXTyHapOIHOTO YpOI
HaIMCaHHe CTaThH SCO]
BAK.

+10 % 3a mpu3oBoe Me
OJMMITHAIE/KOH(EpeH]
[POCCHIICKOTO YPOBHS, ]
CTaTbU B POCCUMCKHUX 3
+5 % 3a npu3oBoe Mec
OJMMITHAIE/KOH(EpeH]
VHUBEPCUTETCKOTO yPC
HarcaHnue crarbu PUI
+1 % 3a yuactue B
OJMMITHAIE/KOH(EpEH]

KypcoBas
paboTa/mpoeKT

amura KP

100

Samura KP. [Ipu 3amm
4-5 BorrpocoB 1o 10-3(
BOIPOC. MaKkCUMaJIbHE
cyMMapHbIi 6amt - 10(

Texymnii
KOHTPOJIb

JIa6. pabGotsl

20

/IBe JIP o 10 6anmoB
1) CBoeBpeMEHHOCTS:

paboTe MPEICTABIICH B
Oana;

OTYET MPEACTABICH MO
0anos.

2) KauecTBO BbINOIHE!
MOMEHT TIEPBO TIPOBE
BBITIOJTHEHBI BCE TPEOO
YKa3aHHbIE B y4eOHOM
6e3 omnobok - 4 6anna.
baniel 3a KauecTBO CHI
Ka)XXIyIO TIOBTOPHYIO C;
MpoBepKy MUHYC | Oarn
3) 3ammTa paboThI: TIp

A3BCPHYTHIC OTBCTHI F




MpY 3aIIUTe pabOTHI - -
6aina). JIP cuuraercs
3AIIULIEHHOM, €CJIH CT,
HaOupaeT XoTs ObI 1 O¢
3aluTe

bonyc

[ToGena nnu yyactue B MpeIMETHBIX
OJIUMIINA/1ax/KOH(PEepeHIUAX/KOHKYpCax M0 TeMaM | -
JUCLUILINHBI

15

+15 % 3a mpu3oBoe me
oNIMMITHa1e/KOH(pepeH]
MEXXTyHAPOIHOTO YOI
HaIMCAaHUE CTATBU SCO)
BAK.

+10 % 3a mpu30BOE Me
OJIMMITHAE/KOH(EpeH]
POCCUICKOTO YPOBHS, |
CTaTbu B POCCUHCKUX )
+5 % 3a mpu30BOE MeC
OJIMMITHAE/KOH(EpeH]
VHHUBEPCHTETCKOTO YC
HancaHue crarbu PUI
+1 % 3a yuactue B
OJIMMITHAE/KOH(EpeH]

IIpome-
KyTOUHas
arTecTanus

HTtoroBrlii TecT - 80

M TOroBblii TECT IIPOBO;
MarepuaiaM U3y4eHHb
IMCLMIUTUHBL. basel
3a IPaBUJIbHBIE OTBETH
MaxkcuMalIbHOE KOJIUY!
— 80.

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun npomexyTouHON
arTecTallun

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHUS

KypcoBbIe paboThI

YerHas nnu nucbMenHas 3amura KP BkiatodaeT B ce0s1 OTBETHI
Ha Bonpockl. torosas ouenka: OTJIMYHO - Bennunna
periTuHra olyuatomerocs mo gucturiuae 85...100 %;

XOPOIIO - BennunHa pelTHHTa 00y4aromerocs mno
mucrumumuae 75...84 %; YOBJIETBOPUTEJIBHO -
BeJIMYMHA PeUTHHTa oOyuarorierocs no aucuumiuge 60...74
%; HEYJIOBJIETBOPUTEJIBHO - BennuuHa pedTuHTa
oOyuatorerocs mo aucuuruiuae 0...59 % .

B cooTBeTCTBUM
cim. 2.7
Ilonmosxennsa

KonnuecTBo 6aiioB, MoydyeHHOE 110 pe3yibTaTaM UTOIOBOIO
TecTa CyMMHUpYeTcs ¢ 0ajuiaMu, NOJy4YeHHBIMU BO BpeMs
cemectpa (1pu 3ToM Bce JIP nomKHBI ObITH 0053aTENBHO

BBITIOJTHEHBI U 3aIULIEHBI) U ¢ OOHYCHBIMU OaJTaMH.

HToroBast olieHKa 0 AUCHUIUIMHE BHIBOAUTCS aBTOMAaTHUYECKU:

OTJIMYHO - BenuunHa peliTuHra 00y4aromierocs mno

B cooTBeTCcTBUUI

K . .2.5,2.
JK3aMer mucuuruinHe 85...100 %; XOPOILO - BenuunHa peTHHra ¢ . 2.5, 2.6
o/ . [TomoxxeHust
oOyyatomierocs 1no aucuuruinae 75...84 %;
YIAOBJIETBOPUTEJIBHO - BenuunHa pedTHHTa
oOyyatomierocs no aucuuruinae 60...74 %;
HEVJIOBJIETBOPUTEJIbHO - BennunHa pedTHHra
oOyuaromierocs o nucuuruinae 0...59 % .
KonuuecTBo 6aioB, Mosy4yeHHOE 10 pe3yJbTaTraM HTOTOBOTO
. B coorBercTBUM
nuddepeHIpPOBaHHbIN | TecTa CyMMHUpYETCs ¢ OalljIaMH, MOJIy4€HHBIMHU BO BpeMs . 2.5. 9.6
& « .2.5,2.
3a4eT ceMecTpa (IIpy 3TOM MUHUMYM 110 KaKJJOMY TEKYLIEMY onomKenmst

KOHTPOJIIO JOJIZKCH OBITE CTYACHTOM BBIHOJ'IHCH) ncC




O0onycHbIMU Oamutamu. MITOroBas omeHKa 1o IUCIUTUTHHE
BbeIBOAUTCS aBToMarndecku: OTJIMYHO - BenuunHa pedThuHTa
oOyuaromierocs no aucuurinae 85...100 %; XOPOLIO -
BEJIMYMHA PEUTHHTa 00ydJaroIIerocs Mo aucuuruinae 75...84
%; YIOBJIETBOPUTEJIBHO - BenuuuHa peldTUHTa
oOyyatonierocs no aucuuruinae 60...74 %;
HEVJIOBJIETBOPUTEJIBHO - BennunHa pedTHHra
oOyuaromierocst o pucuuruinae 0...59 % .

6.3. OueHo4yHbIe MaTEePUAJIBI

Kommnerenuu Pesynbrarel 00yueHus

3naeT: OCHOBHBIE XapaKTEPUCTHKH U TTApaMETPBI AIIEKTPOOOOPYI0BAHUS

[1K-1 CHCTEM 3JIeKTpOCHa0KeHUsI MeTo/bl pacueTa NepexoHBIX PEKUMOB B HAHAHAHH
CHCTEMaXx NIEKTPOCHAOKEHUS
'YMmeeT: BBIIONHATE pacueTsl TOKOB KOPOTKUX 3aMbIKAHUHN U OLICHKY

[1K-1 YCTOMUMBOCTU CHCTEM 2JIEKTpOCHa0keHUs. BeiOupats o0opynoBanue cuctemHH+HHHHH

BHGKTPOCH36)KCHI/IH C YUYCTOM NICPCXOAHBIX PCIKNMOB

CDOHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJILHOMY MCPOIIPUATHUIO

HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:

1. VapsHos, C. A. DIeKTpOMarHUTHBIE IEPEXOIHBIE MPOIIECCHI B
AIIEKTPUUYECKUX CUCTEMAaX YUYEeOHUK JIJISl DJIEKTPOTEXH. U dHEpreT. By30B U ¢ak. C. A.
VYnesiHoB. - U3a. 2-¢, crep. - M.: APUC, 2010. - 518 c. ueprt.

2. Bunocnasckuii, B. H. Ilepexoanblie mpoiecchl B cuctemMax
ANIEKTPOCHAOKEHUST Yuel. I By30B 1o crietl."DiekTpocHatkerue" (mmo orpaci.) B.
H. Bunocnasckui, I. I'. [Tusnsik, JI. . Hecen u np.; [lox pen. B. H.
Bunociasckoro. - Kues: Breima mkoita, 1989. - 422 c¢. mn.

3. Benuxkos, B. A. [IepexogHble 3JIEKTpPOMEXaHUYECKUE ITPOLECCH B
ANIEKTPUUYECKUX CHUCTEMAaxX Y4eOHHK. - 4-e u3g., nepepad. u non. - M.: Beiciias
mkona, 1985. - 536 c.

4. Benukos, B. A. IlepexonHble 2IEKTPOMEXaHUUECKHUE MPOLIECCHI B
ANMEKTPUUYECKUX CUCTEMax YUYeOHUK JJisl BY30B. - 3-€ u3/l., nepepad. u gor. - M.:
Bricmias mkoma, 1978. - 415 ¢. nn.

0) OononHumMeNbHA IUMepamypa:

1.  Kynukos, FO. A. IlepexogHble IpOLIECCHI B AIEKTPUUECKUX CHCTEMAX
[Texcr] Yueb. mocobue 10. A. Kynukos. - 2-¢ us., ucrp. u jaoi. - HoBocubupck:
HI'TY, 2006. - 282 c.

2. Kynukos, FO. A. TlepexoqHbie TPOLIECCHI B AIIEKTPUUECKUX CUCTEMAX
VY4e0. mocobue 11st moAroT. 0akaJaBpOB U AUILIOMHP. CTIEIUATIUCTOB MO
HanpasiieHuto "OnekrposHepretuka’ 0. A. KynukoB; HoBocu6. roc. TexH. yH-T. -
Hoocubupck; M.: HI'TY: Mup: ACT, 2003. - 283 c. ui.




3.  VYapsHoB, C. A. DJIEKTpOMarHUuTHBIE IEPEXOAHBIC MPOLIECCHI B
ANIEKTPUUYECKUX cUCTeMax YueO. JUisl 3JeKTPOTEXH. U SHEpTeT. By30B U ¢ak. C. A.
VYnbsiHoB. - M.: Dneprus, 1970. - 517 c. 4yepr.

4.  Poxkoga, JI. JI. DnexkrpooOopynoBaHue dJEKTPUISCKUX CTAHITUN U
nofctaniui [ Tekcr] yaeOHuUK nist cpen. mpod. 06pa3oBaHms MO CIEUATBEHOCTIM
140206 "DnekTp. ctaHuuu, cetd u cuctemsl”, 140203 "Peneitnas 3amura u
aBroMaru3auus anekrpo3neprer. cucreM" JI. J1. Poxkosa, JI. K. Kapueesa, T. B.
Yupkosa. - 6-e u3x., crep. - M.: Akanemus, 2009. - 446, [1] c. .

5. Xnanos, II. C. Bonmpochl yCTOMYMBOCTH 3JIEKTPUUECKUX CUCTEM
[Tekcr] I1. C. JKnanos ; nox pexn. JI. A. XKyxkosa. - U3a. crep. - M.: AnpanC, 2019. -
455 c. nn.

6) omedecneeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ducuunﬂuHe, umerouuecs 6 oubnuomexe:

He npenycmoTtpenbt

2) MemoouuecKue ykazarus 0is CMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL.

1. 4. IlepexomHbie MPOIECCHI B CHCTEMAaX AIEKTPOCHAOKEHHS: yueOHOe
nocobue kK KypcoBomy npoektupoBanuto / B.B. [Tacronos, A.B. Xiomosa. —
Yensbunck, M3narensckuii nentp FOVYpI'Y, 2017. — 25 c.

2.  DIJIEKTPOMAarHWTHBIE NTEPEXOAHBIE MPOLECCHI B CUCTEMAX JIIEKTPO-
cHabxenust: yaeoHoe nocodue / I.C. Banees, B.B. [Isctonos, FO.A. Cton6os, A.B.
Xnonoga. — Yensounck, Mznarensckuii ientp FOYpl'Y, 2011. — 41 c.

3. IlepexomHbie MPOIECCH B CUCTEMAX IEKTPOCHAOKEHUS:
METOJIMYECKUE YKa3aHUsl Mo JJabopatopHbIM padoTtaM / coct.: B.B. Ilscronos, A.B.
Xnonosa Yensounck: M3narensckuii Lientp FOYpI'Y, 2013. 24c.

4.  Cron6os HO.A. DneKkTpoMarHuTHBIE MIEPEXOIHBIE TPOIECCHI B
cuctemax anekrpocHabxkenus. — Yensounck: MUza. FIOYpI'Y, 2000 — 251 c.

U3 HUXx. yue@w—memoduqecme obecneverue camocmosmenbHou pa60mbz cmydeﬂma:

1. 4. IlepexomaHble IPOLECCHI B CUCTEMAX AIEKTPOCHAOKEHUS: yueOHOe
nocobue K KypcoBomy npoektupoBanuio / B.B. Ilsctonos, A.B. Xnonosa. —
Yensounck, M3narensckuii nentp IOYpl'Y, 2017. — 25 c.

2. DJIEKTPOMAarHWTHBIE MTEPEXOAHBIE MPOLECCHI B CUCTEMAX JIIEKTPO-
cHabxenust: yaeoHoe nocodue / I.C. Banees, B.B. [Isctonos, FO.A. Cton6os, A.B.
Xmnonoa. — Yensounck, Mznarensckuii ientp FOYpl'Y, 2011. — 41 c.

3. TlepexonHble MpOLIECCH B CUCTEMAX 3JIEKTPOCHAOKEHNUS:
METOJUYECKHE YKa3aHUs 1o JabopaTopHbiM padotam / cocT.: B.B. Ilsctonos, A.B.
Xnomnosa Yensabunck: Uznarensckuii Lentp IOVYpI'Y, 2013. 24c.

4.  Cron6os HO.A. DneKkTpoMarHuTHBIE MIEPEXOIHBIE TPOIECCHI B
cucrtemax anekrpocHabxenus. — Yensounck: Uza. FIOYpI'Y, 2000 — 251 c.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas TI0OKYMEeHTaIlus

HanmenoBanune
Ne Brx peeypea s bubnuorpagpuueckoe onrcanue
JUTEPATYphl | SIEKTPOHHOM
dbopme
1 OcHoBHas OnextpoHHO- (PI[ 153-34.0-20.527-98. PykoBoasimue yka3zaHus 10 pacyeTy TOKOB
nmuTeparypa O61ONIMoTeYHas [KOPOTKOTO 3aMbIKaHHsI U BEIOOPY 3JIEKTPOOOOPYIOBAHMSL.




cucTema [DnexTpoHHBIN pecypc| — DnektpoH. gadn. — M. : OHAC, 2013. —
n3narenbcTBa |144 ¢. — Pexum goctyna: http://e.lanbook.com/book/38586
JIaHb
MeTomIeCKie DNEeKTPOMAarHUTHBIC IEPEXOIHBIE MPOIIECCHI B CHCTEMAaX JIEKTPO-
oco 6HI/I$I s DOneKTpoHHBIA |cHaOkeHus: yueoHoe mocooue / I.C. Banees, B.B. [lscronos, 10.A.
5 .|[KaTajor Cron6os, A.B. Xnonosa. — Yensounck, M3narenbckuii nentp FOYpIl'Y,
CaMOCTOATEILHON
AGOTEL CTVIICHTA 1160% 1% 2011. - 41 c.
P M http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000502873
[lepexoaHble MPOIIECCH B CUCTEMAX IEKTPOCHAOKEHUS:
MeToauueckue . .
Y S DNEKTPOHHBIM [METOIUYECKHE YKa3aHUs 110 JIabopaTopHbIM padoTam / cocT.: B.B.
.[KaTajgor [TscTonos, A.B. Xnonosa Yensabunck: Uznarensckuii Llentp FOYpI'Y,
CaMOCTOATEILHON
a6OTHI CTy/IeHTa HOYpI'Y 2013. 24c.
P http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000514205
MeTtoguueckue . [[TepexoaHbIC IPOIIECCHI B CUCTEMAX IEKTPOCHAOKEHHUS: YIeOHOE
ONEeKTPOHHBIN
MOCOOUS st mocodue K KypcoBoMy mnpoektupoBanuto / B.B. [Tsctomnos, A.B.
.|kaTajor N
CaMOCTOSATEIILHON [OVeI'Y Xnonosa. — Yensounck, M3narensckmii nentp KOYpI'Y, 2017. — 25 c.
paboTHI CTYy/IEHTA p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000552891

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecrIeUeHMS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. PTC-MathCAD(6eccpouno)

4. Math Works-MATLAB (Simulink R2008a, SYMBOLIC MATH)(6eccpouno)

[Tepeuyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHWUTU PAH(Geccpouno)
2. -Texakcnept(30.10.2017)

8. MarepuajibHO-TeXHUYECKOEe O0ecredeHre TUCIMIIJINHbI

Buna zagarunn

Ne
ayJ.

OcHoBHOE 000pyOBaHNE, CTEH IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
MPETYCTaHOBIEHHOE MIPOrPaMMHOE 00eCIIeYeHHE, UCTIOIB3yeMOe JIJIst

Ppa3JIMIHbIX BUIOB 3aHATHI

JlaGoparopusle (153 |KommnbroTepHas TEXHUKA, IPOrpaMMHOE obecrieueHue, o0ecneynBaronee
3aHATUSA (1) |mpoBeneHue 1abOpaTOPHBIX pabOT MO JUCIUILINHE
380 .
Jlexuun [IpoexTop 1 mporpaMMHoe oOecriedyeHne A IEMOHCTPALUMH MTPe3eHTalni

M




