dbenepanbHOE TOCYAAPCTBEHHOE OIO/IKETHOE 00pa30BaTEbHOE YUPEKICHHUE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYTAPCTBEHHBIN YHUBEPCUTET

YTBEPX/IAIO

3amecTutenb pexropa no passututo YII  3aBenyromuil kageapoit
«DNEKTPOCHAOKEHHE U PJIEKTPOTEXHUKA»

A.H. Speirun B.B. Baxauna

« » 20 1. « » 20 T

51.B.08

(uHOeKC OUCYUNIUHbL)

PABOYASA NTIPOT'PAMMA JUCHUITJIMHBI

SHGKTDOMaFHI/ITHBIC U JICKTPOMEXAHUYCCKUE NMEPEXOAHBIC MPONECCHI B 3JICKTPOSHECPIrEeTUYCCKUX

CHUCTEMAX
(HaumerosaHue OUCYUNIUHBL)

10 HAMpPaBJICHUIO MOATOTOBKH (CIEUATBHOCTH)

13.03.02 DneKkTposHepreTuKa U MIEKTPOTEXHUKA
(KOO U HaUMEHOB8aHUE HANPABIeHUs NO020MOoeKU, cneyuansviocmu 6 coomsemcmeuu ¢ PIOC BO)

DJIIEKTPOCHAOKECHUE
(nanpaenennocms (npoghuin))

dopma 00ydeHusI: 3a09Has

PacnpenesieHue 4acoB JUCHMILIMHBI IO KYpPcaM M BUAaM 3aHATHH (110 y4eOHOMY IJIAHY)

KoanuectBo 3ET 7
Yacos no PYII 252
Buabl KOHTPOJIA HA 9K3aMeHbI 3aueTnl Kypcosbie Kypcosbie Kontpoubibie
Kypcax NPOEKTHI paboTheI (s :;16;:0'; bop-
MbI 00Y4eHusl)
3 3
NeNe kypca
1 2 4 5 6 HTroro
3ET no kypcam 7 7
Jleknun 12 12
JlaGopaTopHubie 4 4
IIpakTHyeckue 8 8
KonraktHas padora 24 24
Cawm. pa6ora 219 219
KouTtpoan 9 9
Hroro 252 252

ToabsarTu, 2016



Pabouas nmporpamma cocrasiena Ha ocHoBaund @I'OC BO u yuebHOT0 1i1aHa HanpaBIeHUS MO/~

rotoBkH (crnernuanbHocTH) 13.03.02 DneKTpodHepreTUKa 1 dJIEKTPOTEXHHUKA
(KOO U HAUMEHOBAHUE HANPABNIEHUsI NOO20MOBKU, cneyuarvHocmu 6 coomeemcmsuu ¢ @I'OC BO)

Peueﬂ3np03a}me paﬁoqeifl nporpaMmsbl TUCHUIITIHMHBI:

OtcyrcTByeT

VY4yeOHas (pabouas) mporpamMma o00peHa Ha 3aceannu kadeapsl « DIEKTPOCHA0KCHHE U
IEKTPOTEXHUKAY (TIpoTOKON 3acenanust Ne 2 ot «23» centsopst 2015 1.).

Penienzent
(Oondcnocmy, yuernoe 36anue, cmenety) (noonucy) (U.0. @amunus)
«_» 20 1.

Cpok neiicTBus padoueii mporpaMMebl AUCHUIIMHBI 10 «31» nexadops 2021 r.

HNudopmanus 00 akryaauzanuu padoyeid NporpaMmbl AU CHUIIIMHBI:

[IpoToxkon 3acenanus kadeapbr Ne  oT «_ » 20 1.

[TpoTokon 3acenanus kadeapbl Ne  oT «_ » 20 1.

[TpoTokon 3acenanus kadeapbl No  oT «_ » 20 1.

[TpoTokon 3acenanus kadeapbr Ne  oT «_ » 20 1.
COI'JTACOBAHO

HavanbpHuK yueOHO-METOUYECKOTO YIPABICHUS

« » 2016 . JI.P. XamunaymniaoBa
(noonucw) (U.0. @amunus)




AHHOTAIIUA
AUCHUILINHBI (Y4e0HOro Kypca)
B1.B.08 DiekTpoMarHuTHbIE U 3J1eKTPOMEXaHUYeCKHe MepexoHble MPoLecchl
B JJIEKTPOIHEPreTHYeCKUX CHCTeMax

(MHIEKC 1 HANMEHOBaHUE U CIUILIMHEI (Y4eOHOro Kypca))

1. Heans u 3aga4uu n3y4eHus1 JMCUUILIMHBI (Y4eOHOT0 Kypca)

Lenp — naTh TeopeTuyeckue 3HAHUS B OOJIACTU 3JIEKTPOMArHUTHBIX U 3JIEKTpOMEXaHUYe-
CKHX IEPEXOJHBIX IPOLIECCOB, & TAKKE IMPAKTUYECKUE HABBIKM pacyeTa MapaMeTpoB PEKUMOB KO-
POTKHUX 3aMbIKaHUI 1 0OpbIBOB (ha3; OLIEHKHU M aHAJIM3a CTATUYECKOW U IMHAMUYECKOW YCTOMYMBO-
CTH B IEKTPOIHEPIETUYECKUX CUCTEMAX.

3agaun:

1. BeipaboTaTh HaBbIKM MOJEIUPOBAHUS 3JIEMEHTOB cucTeM nekTpocHadxkenus (CIC), co-
CTaBJICHUS U pacyeTa CXeM 3aMellCHHUS.

2. HayanTh MpOBOJWTH aHATN3 PEKUMOB KOpOTKOro 3ambikanus (K3) B mpocreiimeit Tpex-
(ha3Hoil cucreme, MUTAEMON HCTOYHUKOM OECKOHEUHOW MOIIIHOCTH.

3. HayanTh npuMeEHSTHh MPaKTHYECKUE METOJBI pacuéra MepexXOTHBIX AIEKTPOMArHUTHBIX
MPOLIECCOB, BO3ZHUKAIOMIMX pu Tpéxdazubix K3 Ha cropone Huke u Boime 1 kB.

4. O3HaKOMHUTH C BBIOOPOM 3JEKTPOOOOPYIOBaHUS MPEANPUATHII U IHEProoOBEKTOB IO
YCIOBHUSIM TEPMUUYECKOH CTOMKOCTH ToKam K3.

5. Hayunts npoBoAUTh aHAIN3 U pacu€T HECUMMETPUUHBIX pekuMOB (K3 1 oOpbIBOB).

6. O3HaKOMHTBH C TEOPETUYECKHM MATEpPHAJIOM IO aHAIM3y U OOECIIEYCHUIO0 CTaTUYECKOM
ycroitunBoctH (CY) D3C ¢ yyetom 3¢dekTa IBHOTOIIOCHOCTH CUHXPOHHOW MAITUHBI U BIVSHUS
CUCTEMBI PETYINPOBaHUS BO30YXKIEHUS F€HEPATOPOB.

7. Hayunth npoBOMTH aHaIu3 BIUSHUS HA CY CUCTEMBbI MPOMEXKYTOYHOTO MOIKIIOYEHUS U
371eMEHTOB Harpy3ku I9C.

8. O3HaKOMHUTH C TEOPETUUYECKUM MATEPUAJIOM IO aHAJIU3Y U 0OCCTICUCHHUIO TUHAMHYECKOM
ycroitunBoctH ([Y) 32C.

2. MecTo qucumMiuiuibl (yuedOHoro kypcea) B crpykrype OINIOII BO

Jannas nucuumuimHa (yaeOHbIH Kypc) oTHOCUTCS K bioky 1 «Jluciumnuasr (Moxynn)» (Ba-
pHaTHUBHAS YacCTh).

Jucuumnuuel, yueOHbIe KypChbl, Ha OCBOCHHM KOTOPBIX Oazupyercs NaHHas JUCLMILIMHA
(yueOnsiif kypc) — «Briciias marematuka», «TeopeTudeckne OCHOBBI ANEKTPOTEXHUKUY, «IIEK-
TPOIHEPTreTUYECKUE CUCTEMBI U CETHY, «DNEKTPHUUECKHUE MAIITHBDY.

JycuumiuHel, yaeOHbIe KypChI, /Ui KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHHUSI, HABBIKH, MIPH-
oOpeTaeMble B pe3ylbTaTe M3Y4YCHUS AAHHON JUCHMILTUHBI (yueOHOTo Kypca) — «IJIEKTPUUYECKUE
CTaHIIMHM M TOJCTaHINI», «CUCTEMbI 3JEKTPOCHAOKEHUS MPOMBIIITICHHBIX TPEeIIPUITUHIY», «IKC-
TUTyaTalysl CUCTEM AJIEKTPOCHAOKEHUS.

3. Ilnannpyembie pe3yJbTaTbl 00y4eHHUs] MO JUCHUILIHHE (Y4eOHOMY KYpCY), COOTHe-
CeHHBIE ¢ IVIAHMPYEMbIMH pe3yJIbTaTaAMH 0CBOCHHS 00pa30BaTeIbHON NPOrPaMMBbI

®opmupyembie H KOHTPOJIH- IInanupyemble pe3yJibTaThl 00y4eHHsI
pyeMble KOMIIeTeHIIUH
- cIocOOHOCTH PUMEHSTH CO- 3HaTh: (PU3NUECKNE OCHOBBI AIEKTPOMArHUTHBIX M YJIEKTPOMEXaHHIECKUX MEPEXO/I-
OTBETCTBYIOIMINH (hU3UKO- HBIX MIPOLIECCOB B JIEKTPOIHEPTETHUECKUX CUCTEMAX, CHCTEMBI €AMHHUI] X CXEMBI
MaTeMaTH4ecKui ammapat, Me- | 3amenenust OC, TOMyNIeHNs! U TOPSIOK pacdyéTa MepexoHbIX MPOIECCOB




®opmupyeMble U KOHTPOJIH-
pyeMble KOMIEeTEeHIHH

ILnanupyeMsble pe3yJIbTAThI 00y4eHUSI

TOJIBI AHATN3a U MOJICITUPOBA-
HHSL, TEOPETUUECKOTO H IKCIIe-
PUMEHTAJIBHOTO UCCIISOBAHUS
TP PEIICHUH TPO(eCCHOHATb-
HbIX 3a1a4 (OI1K-2)

YMeTh: cocTaBIATh cXeMbl 3amelieHns 99C, pacCUUTBIBATh TAPAMETPHI 2JIEMEHTOB
1 IapaMeTpsl aBapUIHBIX PEXUMOB

Bnaz[eT},: MCTOAAaMU pacucTa 3JICKTPOMArHUTHBIX U 3JICKTPOMCXAaHUYCCKUX TICPEC-
XOOHBIX TPOLECCOB IpU aBaprIHBIX peKUMax

- CIIOCOOHOCTH UCIOJIB30BaTh
METO/IBI aHAIM3a U MOJIEIUPO-
BaHHS DJIEKTPHUYECKUX IETICH
(OIIK-3)

3HaTh: OCHOBHBIE 3aKOHBI OJICKTPOTCXHUKHU

‘VYMeTh: UCITONIB30BaTh OCHOBHBIEC 3aKOHBI QJICKTPOTECXHUKU ITPU COCTABJICHUMN WU aHA-
JIN3C JJICKTPUICCKHUX CXEM C IECIIbIO pacqéTa NEPEXOAHBIX NPOIECCCOB

Brnaners: 0a30BBIMM HABBIKAMU MOICIUPOBAHUSA SJICKTPUICCKUX IJIEMCHTOB JJIs UC-
CJICAOBAHUA PA3JIMYHBIX 3J'IeKTpO(l)PI3I/I‘IeCKI/IX IpouecCcoOB

- CIOCOOHOCTD y4acTBOBAaTh B
TUTAHUPOBAHUH, TIOJITOTOBKE
BBITIOJTHEHHH THUITOBBIX JKCIIE-
PUMEHTAJIBHBIX HCCICAOBAHUI
o 3aaanHoi Meroauke (ITK-1)

3HAaTh: TEXHOJIOTHH MOJIEITUPOBAHUS HIEKTPUUECKHUX IIEMEHTORB JIIsI HCCIIEAOBAHUS
Pa3INYHBIX IEKTPODH3UIECKHUX TPOIIECCOB

YMeTs: 00pabaTeiBaTh, aHAIN3UPOBATH U MPEICTABISATH PE3YJILTATHI U3MEPEHH,
OLIEHMBATh JJOCTOBEPHOCTh PEIICHUH, IPUHUMAEMBIX IO X pe3yJbTaTaM

BraneTh: HaBbIKaM# pabOTHI ¢ TAOOPATOPHBIMU CTEHIAMH U ¢ HHPOPMAITHOHHON
TEXHUKOH

TemaTn4veckoe coaepKaHuE€ NUCHUIIIMHBI (yqeﬁﬂoro Kypca)

Paznean,
MOIYJIb

Iloapasnen, Tema

1. CI/ICTCMLI CAUHHUIl U CXECMBbI
3amenienus D0C

1.1. Ilpeamer u conepxaHue AUCHUILIMHBL. HazHaueHue pacyeToB KOPOTKUX 3aMBbl-
kaHuil B 99C. OCHOBHBIE TOMYIIEHUS U PACUETHBIE YCIIOBHS.

1.2. CucreMbl eIMHHL — OTHOCUTEIbHBIC 1 UMEHOBAaHHbIE. BBIBO THITOBBIX (hOPMYIL.
1.3. Cxembl 3aMellleHns — IpaBuJiIa coctaBieHus. [IpeodpazoBaHue cxeM 3aMelleHusl.

2. AHanu3 pexxumMoB TpExdasz-
HOTO KOPOTKOTO 3aMBIKaHUSI B
35C

2.1. Ananu3 cummerpudHoro K3 B 1ienu, nuraeMoi HICTOUHHUKOM OECKOHEYHOU
MorHocTy. [Tomubiit Tok K3 u ero cocrasmnstomue. Y napusiii Tok K3.

2.2. Pacuer pexumoB K3 ¢ HOMHHaIBHBIM HanpspkeHueM Hike | kB.

2.3. Tpéxdazusie K3 B nenu, nuraemMoii ICTOYHUKOM KOHE4HOW MomHocTh. [lapa-
METpPbI CHHXPOHHOT' O FeHepaTopa NpH pa3Helx pexumax K3. YcraHoBusmmiics u
CBepXIepexoaHbIi pexxum K3.

2.4. Bnusinue APB reneparopos Ha pexums! K3.

3. [pakTuyeckue METOAbI pac-
yera pexxuMoB Tpexdaznoro K3

3.1. Meton pacy€THBIX KpUBBIX. JlOMyIIEeHUs U MTOPSAOK pacyéra.
3.2. Beibop obopyznoBaHHs IO CTOHKOCTH K TokaM K3.
3.3 Ipaktryeckue MetTosbl pacuéra Tpexdaszubix K3 Ha cropone ke 1 kB.

4. AHann3 HECUMMETPUYHBIX
KOPOTKHX 3aMbIKaHUN

4.1 Bupl HeCUMMETPUYHBIX aBapuid. MeTo CHMMETPUYHBIX COCTABJISIONIMX IJI
aHamm3a HK3.

4.2. CxeMBbl pa3IUyYHBIX ITOCIE0BATEIbHOCTEH U paBUiIa UX MOCTPOCHUSI.

4.3. IlpaBuiio SKBUBAJIEHTHOCTH IPSAMOM MocieoBaTebHOCTH. CpaBHEHHE TKECTU
K3.

4.4. BekTopHBIE AHAarpaMMBbl M KOMIUIEKCHBIE CXeMBbI 3ameneHus ais caygaeB HK3.

5. IlpakTuueckue METOIbl pac-
yeTra HecCUMMETpUUHBIX K3

5.1. Meton pacuerHsix kpuBsIx st crydast HK3. V napnasrnii Tok HK3. HK3 B ceTsix
ke 1000 B. [lepexonuslit mporiecc B Harpy3Kax Ipu HeCUMMETpHUHBIX K3.
5.2. Meton pacdera mpocToro 3aMbIKaHusl. KOMIIEHCHPOBAaHHBIE CETH.

6. AHaU3 U pacyer mpoxoib-
HOH HECUMMETPHH U CIOXKHBIX
aBapuit

6.1. OOpeIBHI a3 1 MeTOmBI UX pacyera. KOMIUIEKCHBIE CXeMBI 3aMEIEHUS U BeK-
TOpPHBIE AUArPAMMBI TIPH 0OPHIBaX.

6.2. CroxxHbIe BUIBI aBapUil — aHATTU3 U PAcUET.

6.3. IIporpammHOe obectiedeHre sl aHAIM3a MePeXonHBIX mporeccoB B DOC.

7. O6uue mousTHA 00 yCTOM-
yuBocTH D9C

7.1. O6mmue mousTus 06 ycroiuamsocta DIC.

7.2. OCHOBHBIE IOMYIIECHUS U PACUETHBIC YCIOBUSL.

7.3. 3amac cratunueckoii ycroitunBocta (CY) 1 ux HOpMbL. Ha3sHaueHne pacueros
ycroitunBocta D9C.

&. MeToas! aHaimm3a craTade-
cKkoit ycroitunocta D9C

8.1. BekropHas quarpamma snekrponepenadyn. Kpurepun cTaTHIecKod yCTOWIHBO-
ctu (CVY). Uneansrsiii npeaen momHuocty. [Ipenensaerit yron CY.

8.2. Bomsaue »¢dexTa IBHOMONMIOCHOCTH CHHXPOHHOU MammHe Ha CY. BekTopHas
JriarpamMMa, yrioBbIe XapaKTePHCTHKH SIBHOIIOIIOCHOTO TeHepaTopa.

8.3. Bunp! u Bnusiane APB cuaxponHOro reaepatopa Ha CY. BekTopHbIe quarpam-
MBI peXXHMa PEryITUPOBaHNS BO30YKICHNUSI.

9. Meroab! aHanu3a JUHaAMHYe-
ckoit ycroitunBocty D9C n eé
9JIEMEHTOB

9.1. lunamuueckas ycroianBocts (1Y) anekTpocranimu, paboTaromieil Ha IIHHBI
6eckoHeuHOI MonTHOCTH. OTKITIOUEHHE ey ABYXIenHoN Tuann. [IpaBuio mioma-
neit. 3amac J1Y.




Paznen, Ioapasnen, Tema

MOJYJ1b
9.2. CxeMsbl 3aMeIIEHUs TIPU KOPOTKOM 3aMbIKaHUU. ABapUIHBIE YITIOBBIE XapaKTe-
puctuku. IIpenensHbIN yroa OTKIIOUEHHs aBapUH.
9.3. Jlunamuueckast ycroiunBocTh y3110B Harpysku. ITyck CJ] u AJl. Habpoc
Harpy3ku Ha CJ] u AJl. Camozamnyck A/l u CJI.
10. MeTonsl coxpaHeHUs 10.1. CpencrBa noeimenus ycroitunBoctr 93C. AIIB nunnii. APB n ¢opcuposka
YCTONMUUBOCTH CIOXKHBIX DDC B030yXIeHNs TeHepaTopoB. PeryaupoBanne MomtHocTH TypOuH. CucteMHast aBTo-

MaTHKa — OTKJIIOYEHHE YacTH T€HEPaTOPOB, DIEKTPUUECKOE TOPMOKEHHUE, YaCTOTHAS
pasrpy3ka, JeJIeHUe CUCTEMBI.

10.2. CucteMHble aBapyu U UX NOCIEACTBUS. JIaBUHHBIE MPOLIECCHl — MEPHI MPEIOT-
BpaleHUs Y JTUKBUJAIMS TIOCIEICTBUI.

OO0mas TpyaoeMKoOCTh AUCHUILIHHBI (YueOHoro kypca) — 7 3ET.

Pa3zpabGorunk nporpamMmmsbI:

IOIIEHT, JOIICHT, K.T.H. B.H. Ky3He1i0B




4. CprRTypa H coaecpKaHuEC NTUCHUIJTUHDbI DJ1eKTPOMATHUTHBIE H 3J1eKTPOMEXaHHYeCKHe NepPeX0oaHble MPOoIecChl
B 3JICKTPOIHECPIr€eTHYCCKUX CUCTEMAX

Kypc n3yuenns: 3

(HaumeHnoganue OucCyunIulbl (Y4ebHozo Kypca))

Bujbl yue6Hoil padoThI

KontakTHas padora
B yacax)

CamocTosiTe1bHast padoTa

BCEro = ®opmbl IPpOBe/Ie-
HMA JIEKI U, Ja- DopMbI TEKY-
E 1LH, Heob0xonquMble p Yy Pexomen-
= 0opaTOpHBIX, 1Eero KOHTPOJIs
Pa3pgeun, o 2| E MaTepHaJbHO- ayemast Ju-
Ionpa3nen, Tema 2 = NMPaKTHYECKUX ®opmbl opranuza- (HauMeHOBaHUe
MOIyJIb = = 28 ¢ . B TeXHHMYeCKHe Tepatypa
= = g | & 2 saHsTHIi, METOABI ya. | WM caMocTosTeNb- pecypest OLIEHOYHOTI'0 (Vo)
g = 2 = _g o0y4yeHmus, peanu- cax HOI cpeacTBa) -
=
2 & 2 z 3ylolIue npuMe- padoThLI
©
s S| HsieMYI0 00pa3o-
E BaTeJbHYIO TeX-
= HOJIOTHIO
1. Cucremsbl eau- 1.1. Ilpenmer u conep-
HUI ¥ CXeMBI 3a- YKaHUE JUCLUTUINHBL.
Memenus 3I3C Haznauenue pacueros
KOPOTKHUX 3aMbIKaHUI B
N3yuenue teoperu-
33C. OcHoBHBIE 10-
. IIpoGnemHuas yex- YEeCKOro MarepHaia
MYIIEHUs U pacuéTHbIe OueHka penreHus
s, nHGopMary- 10 y4eOHUKaM U
YCIIOBHSL. ITpoexTtop MPaKTUYECKUX
OHHAas JIEKITHS, y4eOHBIM 1TOCOOUsIM Ne 1,2(ocH)
1.2. Cucrems! equam — | 1 1 20 . Hoytoyx paboT u poBep-
MPaKTUYIeCKoe 3a- C OATOTOBKOI OTBE- 1-3(mor)
OTHOCHUTEIIBHBIE U IMe- . OkpaH Ka YCBOGHHS Ma-
HSTHE B IPYIIIOBOH TOB Ha BOIIPOCHI.
HOBaHHbIE. BeiBo TH- Tepuana
thopme IToxnroroBka k mpax-
MOBBIX (hOpMYyII.
THYECKHM 3aHATHAM
1.3. Cxembl 3aMeIeHNs
— IpaBUJIa COCTaBJIe-
Hus. [IpeobpasoBanue
CXEM 3aMEIeHHS.
2. AHATU3 pesKu- 2.1. AHanm3 cuMmer- Wzyuenne teopern-
. IIpoGemuast yex- Or1ieHKa peeHns
MOB Tpéx(a3Horo puunoro K3 B nery, YECKOro MaTepuana
o 1ust, “HGOpMAIH- MPaKTUYECKUX
KOPOTKOT0 3aMbl- MTUTAeMOH UCTOYHUKOM 10 y4eOHUKaM U
o OHHasl JIEKIUs; pabot u mpoBep-
kaHus B 99C 0ECKOHEYHOI MOIIHO- y4eOHBIM TTOCOOHSIM [IpoexTop
. rpymmoBsie 1abo- . ka ycBoeHus Ma- | Ne 1,2(ocH)
cru. [omnueiii Tok K3 u 2 1 1 33 | ¢ moaroToBko# OTBeE- Hoyt0oyx
paTOpHBIE 3aHATHS, TepHana; BBINOJ- 1-3(zom)
€ro COCTaBJISIOLINE. TOB Ha BOIIPOCHI. OkpaH

Y napusrit Tok K3.
2.2. Pacuer pexxumMoB
K3 ¢ HoMuHaITBHBIM

MIPaKTHYECKOE 3a-
HSTHE B TPYIIIOBON

¢dopme

TTonroroska k na6o-
PATOPHBIM 3aHATHUSIM.
ITonroroBka K mpax-

HEHHE U 3aIuTa
71a00paTOPHBIX
pabor




Buanbl yueoHoii padoThl

KonTakTHas pa6oTa
(B yacax)

CamocTosiTenbHast padoTa

BCEro = Dopmbl nprene-
T | HHHJCKINH, 12 Heo6xonnMbie Dopmni Texy- PexoMeH-
Pazpeu, e w | = 6G0paTOpHLIX, MaTepPHAILHO- IHEro KOHTPOISt ayemast JIM-
onpa3zaen, Tema 2 =g NPAKTHYECKHUX ®DopMBbI OpraHu3sa- (HanMeHoBaHMe
MOAYJIb = = ) s g . B TeXHHYEeCKHEe TepaTypa
= = S & 7 3aHATHIA, METOABI ya- | WM CAMOCTOSTEb- pecypent OLIEHOYHOT'0 (No)
§ = = | E _E o0yueHmus, peajiu- HOIl cpeacTBa)
2 = £ : sylomme npame- | S padoThLI
‘5 § s | msemyo obpaso-
E BaTeJbHYIO T€X-
= HOJIOTHIO
HalpsHKECHUEM HUXKE 1 THUYCCKUM 3aHATUAM
kB.
2.3. Tpéxdasusie K3 B
LIeNH, MTUTacMOM UC-
TOYHUKOM KOHEYHOM
MolHocTy. ITapamer-
PBI CHHXPOHHOT'O TeHe-
patopa IpH pa3HbIX
pexumax K3. Ycrano-
BUBILUICS U CBEpPXIIE-
pexonubiit pexxum K3.
2.4. Bnusaue APB re-
HEpaTOpPOB Ha PEXHUMBI
K3.
3. [IpakTnyeckue 3.1. Meton pacuérHbIxX W3yuenne teoperu-
METO/bI pacuera KpuBbIX. Jlomymienus u IIpoGrnemHuas yex- YEeCKOro Marepuana OueHka penteHus
pexuMoB Tpex(a3- | HOPSAAOK pacyéra. s, “HGOpMaIu- 10 y4eOHUKaM U MPaKTUYECKUX
Horo K3 3.2. Br1bop obopyno- OHHasl JIEKIUs; y4eOHBIM ITOCOOUAM Tpoekrop pabot u mpoBep-
BaHUS TI0 CTOMKOCTH K 1 1 1 TPYIIIOBBIE Ta00- on | © MOATOTOBKOW OTBE- Hoy16yK ka ycBoeHus Ma- | Ne 1,2(ocH)
Tokam K3. paTOpHBIE 3aHATHS, TOB Ha BOIIPOCEHI. DA Tepuaa; BBIIOI- 1-3(mom)
3.3 TIpakTrueckue Me- MIPaKTHIECKOE 3a- TToaroroBka x y1a6o- P HEHUE W 3aIuTa
TOJBI pacyéra Tpex- HSTHE B TPYIIIOBON PaTOpPHBIM 3aHATHSM. 71a00paTOPHBIX
¢aznpix K3 Ha cropone thopme IMoxnroroBka k mpax- pabot
Hmxe 1 kB. TUYECKUM 3aHITHUSIM
4. AHaTU3 HeCUM- 4.1 Bunsl HECUMMET- IIpoGemuast yex- W3sydenne teopern- Or1ieHKa peeHns
METPUYHBIX KO- PpHUYHBIX aBapuid. Meton 1ust, “HGOpMAIH- YEeCKOro Marepuana ITpoexTop MPAKTHYECKNX Ne 1,2(ocH)
POTKHUX 3aMBbIKa- CUMMETPHYHBIX CO- 2 1 1 OHHasl JIKIUs; 24 10 y4eOHUKaM H Hoytbyx paboT u poBep- i-3,()10r1)
HUIi CTaBJISIOLINX ISl aHA- rpymmoBsie 1abo- y4eOHBIM ITOCOOHIM OkpaH Ka YCBOCHHS Ma-
mmza HK3. paTopHbIE 3aHATHS, C TTOJIrOTOBKOH OTBe- TepHuaja; BHITOJ-




Buanbl yueoHoii padoThl

KonTakTHas pa6oTa
(B yacax)

CamocTosiTenbHast padoTa

BCEro = ®opmbl IpOBeIe-
T | HHHJCKINH, 12 Heo6xonnMbie Dopmni Texy- PexoMeH-
Pazpeu, e w | = 6G0paTOpHLIX, MaTepPHAILHO- IHEro KOHTPOISt ayemast JIM-
onpa3zaen, Tema 2 =g NPAKTHYECKHUX ®DopMBbI OpraHu3sa- (HanMeHoBaHMe
MoAyth = 2 g g 3 3aHATHI, METObI ® | wun camocrosTens- rexmrieciue OLIEHOYHOT'0 repatypa
= e 2|2t ’ ya- . pecypcsl (Ne)
§ = = | E _E o0yueHmus, peajiu- HOIl cpeacTBa)
2 = £ : sylomme npame- | S padoThLI
‘5 § s | msemyo obpaso-
E BaTeJbHYIO T€X-
= HOJIOTHIO
4.2. CxeMBbl pa3IUuHBIX [IPAKTUYECKOE 3a- TOB Ha BOIIPOCHI. HEHME U 3al1MTa
IIOCJIEA0BATEIbHOCTEN HSTHUE B TPYIIIOBOU [MoaroroBka k y1ado- 112a00paTOPHBIX
U TIpaBUJIa UX IOCTpOe- ¢dopme PaTOPHBIM 3aHATHSM. pabor
HUS. [ToaroroBka k mpak-
4.3. IIpaBuno SKBUBa- TUYECKUM 3aHATHSIM
JIECHTHOCTH IPAMOI
HOCIIEI0BATEIILHOCTH.
CpaBHEHHUE TSKECTH
K3.
4.4. BextopHbIe aua-
rpaMMbI U KOMIIIEKC-
HBIE CXEMBI 3aMELICHUS
g crydaeB HK3.
5. lIpakTHyeckue 5.1. Meton pacueTHbIX
MeTobI pacyeTa KPHBBIX IS CITydast Wzy4enue teopern-
HecumMmetpuunbix | HK3. ¥V aapHsrit Tox IIpoGrnemHuas yex- YECKOro MaTepuana OreHKa peneHns
K3 HK3. HK3 B cersix HU- s, “HGOpMaIu- 10 y4eOHUKaM U MPAKTUIECKUX
xe 1000 B. Ilepexon- OHHAs JICKITHS, y4eOHBIM TTOCOOUSIM Tpoekrop pabot u mpoBep-
HBII TIPOLIECC B HATPY3- 1 1 1 TPYIIIOBBIE Ta00- on | © MOATOTOBKOW OTBE- Hoy16yK ka ycBoeHus Ma- | Ne 1,2(ocH)
Kax IpU HECUMMETPHI- paTOpHBIE 3aHATHS, TOB Ha BOIIPOCEHI. Sxpan Tepuaa; BBIIOI- 1-3(mom)
HeIX K3. MIPaKTHIECKOE 3a- TToaroroBka x y1a6o- HEHUE W 3aIuTa
5.2. Meron pacuera HATHUE B TPYNIIOBOMI PaTOPHBIM 3aHATHSIM. 1ab0paTOPHBIX
MIPOCTOTO 3aMBIKAHUSL. thopme IMoxnroroBka k mpax- pabot
KommnencupoBanHbie THYECKHUM 3aHITHIM
CETH.
6. Ananu3s u pacuer | 6.1. O6psIBBI Qa3 u IIpoGemuas yex- W3ydenne teopetn- Tpoekrop OreHKa pemeHns
MPOAOIbHOM METO/IBI MIX pacyera. 1 1 s, “HGOpMAIH- 24 YEeCKOro Marepuana Hoyt6yk MPAKTHYECKNX Ne 1,2(ocH)
HEeCUMMETPHH H KommekcHsle cxeMbl OHHasl JIKIUs; 10 y4eOHUKaM H Sxpan paboT 1 poBep- 1-3(;om)
CJI0XKHBIX aBapuii 3aMEIIEeHUs U BEKTOp- rpynmoBsie 1abo- y4eOHBIM ITOCOOHSIM Ka YCBOCHHS Ma-




Buanbl yueoHoii padoThl

KonTakTHas pa6oTa

CamocTosiTenbHast padoTa

(B yacax)
BCEro = ®opmbl IpOBeIe-
=] o
HMA JIeKI U, Ja- DopMBI TEKY-
E 1LH, Heob0xonquMbIe P Yy Pexomen-
o = 00paTOPHBIX, IEero KOHTPOJIisi
Paznea, s o E MaTepHAJIbHO- ayemasi JU-
onpa3zaen, Tema 2 = NPAKTHYECKHUX ®DopMBbI OpraHu3sa- (HanMeHoBaHMe
MOAYJIb = = 2= g . B TeXHHYEeCKHEe TepaTypa
= = g | = E 3AHSITHI, METOABI | | IHH CAMOCTOSITEI - pecypent OLIEHOYHOT'0 (No)
g = 2 = £ o0yuyeHmus, peann- cax HOI1 Cpe/CcTBA) h
=
2 & % : 3ylo1ue npuMe- padoThLI
©
s &z HsIeMY10 00pa3o-
= BaTeJIbHYIO Tex-
= HOJIOTHIO
HbIE JJUarpaMMBbl IPU paTopHbIe 3aHITHS, C MOJrOTOBKOI OTBe- Tepuaa; BINo-
00pBIBax. MPaKTHYECKOE 3a- TOB Ha BOITPOCHI. HEHHE U 3alluTa
6.2. CnoxHbIe BUIBI HSTHUE B TPYIIIOBOU [MoaroroBka k 1ado- 112a00paTOPHBIX
aBapuii — aHaJU3 U pac- ¢dopme PaTOPHBIM 3aHATHSIM. pabor
qEeT. [ToaroroBka x mpak-
6.3. [IporpammHoe TUYECKUM 3aHATHIM
obecnieueHue Jyisl aHa-
JIU3a MEPEXOAHBIX MPO-
eccos B DOC.
7. O6mme nousitust | 7.1. OOmue noHATHS 00
00 ycToituuBOCTH ycroitunBoct 39C. Wzyuenne teoperu-
93C 7.2. OcHOBHBIE JOIY- IIpoGnemHuas yex- YECKOro MaTepuaia Oretika perens
LIEHHUA U pacyETHBIE s, nHdopMay- 1o y4eOHUKaM U P
IIpoextop MIPaKTUYECKUX
YCIIOBUSL. OHHasl JICKITHS, yueOHBIM TOCOOUIM Ne 1,2(ocH)
N 1 0,5 18 N HoytGyk paboT u poBep-
7.3. 3amac craTH4eCKOn MPaKTUYIeCKoe 3a- C IOATOTOBKOI OTBE- 1-3(mor)
. . OkpaH Ka YCBOCHHUS Ma-
yeroituuBoctH (CY) HATHE B TPYIIIIOBOM TOB Ha BOIIPOCEHI. TepHaNa
ux HopMmbl. HazHaueHue thopme IloaroroBka K npak- p
pacyeToB yCTOHYMBO- THYECKHUM 3aHITHIM
ctu O0C.
8. MeToanl aHaIH- 8.1. Bexropnas qua-
3a CTATUYeCKOi rpamMMa 3JIeKTpoIepe- N3yuenue teopeTu-
YCTONYMBOCTH Jgaau. Kpurepuu craru- IIpoGemuast yex- YECKOro MaTepuana O R —
93C YECKOH YCTOMUMBOCTH ust, “HGOpMAIH- o y4eOHUKaM 1 P
. ITpoekTop MIPaKTUYECKHUX
(CY). UneanbHsrii ipe- OHHAs JICKITHS, y4eOHBIM TTOCOOHSIM Ne 1,2(ocH)
1 0,5 18 . Hoytoyx paboT u poBep-
nen MorHocTH. [Ipe- MIPaKTHIECKOE 3a- C TIOATOTOBKOM OTBE- 1-3(mom)
o . Okpan Ka YCBOCHUS Ma-
nenbHbIN yroan CY. HSTHE B TPYIIIOBON TOB Ha BOIIPOCHI. Tepuana
8.2. Brmsinue >ddexra ¢dopme IToxroroska k mpax- p
SIBHOITOJFOCHOCTH CHH- THYECKHUM 3aHITHIM
XPOHHOM MaIIMHbI HA




Buanbl yueoHoii padoThl

KonTakTHas pa6oTa
CamocTosiTenbHast padoTa
(B yacax)
BCEro = ®opmbl IpOBeIe-
=] o
HHS JeKIUi, Ja- DopMbI TEKY-
E 1LH, Heob0xonquMbIe P Yy Pexomen-
o = 00paTOPHBIX, IEero KOHTPOJIisi
Paznea, s o E MaTepHAJIbHO- ayemasi JU-
onpa3zaen, Tema 2 = NPAKTHYECKHUX ®DopMBbI OpraHu3sa- (HanMeHoBaHMe
MOAYJIb = = 2= g . B TeXHHYEeCKHEe TepaTypa
= = g | = E 3AHSITHI, METOABI | | IHH CAMOCTOSITEI - pecypent OLIEHOYHOT'0 (No)
g = 2 = _E o0yueHmus, peajiu- cax HOI cpeacTBa) -
=
2 & % : 3ylo1ue npuMe- padoThLI
‘5 S| z | nuemyio oGpaso-
= BaTeJIbHYIO Tex-
= HOJIOTHIO
CY. BekropHnas nua-
rpamMma, yrioBble Xa-
PaKTEpPUCTUKH SIBHOIIO-
JIFOCHOTO TeHepaTopa.
8.3. Bune! u BusiHue
APB cuHXpOHHOTO
rereparopa Ha CVY.
BexTopHble quarpaMmmabl
peXrMa peryanpoBa-
HUS BO30YXKISHUSI.
9. Metoap! ananu- | 9.1. JluHamMuueckas
3a TUHAMUYECKOMH ycroituuBocts (V)
YCTOHYHMBOCTH ANIEKTPOCTAHIMH, pabo-
I3C u eé r1eMeH- Tarolel Ha NIMHbBI Oec-
TOB KOHEYHOM MOIIHOCTH.
OTKIIFOYEHHE IIEITH
o W3sydenne teopern-
JBYXIICTTHOW JIMHUM.
. IIpobnemnas nek- YEeCKOro MaTepuaia
[Ipaswio mromaaei. OreHKa peneHns
usi, nHpOpMAaIH- o ydeOHUKaM 1
3amac J1V. [IpoexTop MPAaKTUIECKAX
OHHAs JICKITHS, y4eOHBIM TTOCOOHSIM Ne 1,2(ocH)
9.2. CxeMpl 3aMeIICHUs 1 1 18 . Hoyt0yx pabot u mpoBep-
MIPaKTHIECKOE 3a- C IIOATOTOBKOM OTBE- 1-3(morr)
TIPA KOPOTKOM 3aMBI- . OKpaH Ka yCBOCHHUS Ma-
o HATHE B TPYIIIIOBOM TOB Ha BOIIPOCHI.
KaHUU. ABapHifHbIC Tepuana
thopme IMoxnroroBka k mpax-
YTIIOBEIE XapaKTepu-
. TUYIECKUAM 3aHATHIM
ctuku. IIpenenbHblit
YTOII OTKITFOUEHUS aBa-
pHH.
9.3. luHaMudecKas
YCTOWYHBOCTb Y3IJI0B
Harpysku. ITyck C/l u




Buanbl yueoHoii padoThl

KonTakTHas pa6oTa

CamocTosiTenbHast padoTa

(B yacax)
BCEro = ®opmbl IpOBeIe-
HHS JeKIUi, Ja- DopMbI TEKY-
E 1LH, Heob0xonquMbIe P Yy Pexomen-
o = 00paTOPHBIX, IEero KOHTPOJIisi
Paznea, s o E MaTepHAJIbHO- ayemasi JU-
onpa3zaen, Tema 2 = NPAKTHYECKHUX ®DopMBbI OpraHu3sa- (HanMeHoBaHMe
MOAYJIb = = 2= g . B TeXHHYEeCKHEe TepaTypa
= = g | = E 3AHSITHI, METOABI | | IHH CAMOCTOSITEI - pecypent OLIEHOYHOT'0 (No)
g = 2 = _E o0yueHmus, peajiu- cax HOI cpeacTBa) -
=
2 & % : 3ylo1ue npuMe- padoThLI
‘5 S| z | nuemyio oGpaso-
= BaTeJIbHYIO Tex-
@ HOJIOTHIO
AJl. Habpoc Harpy3ku
Ha CIl u AJl. Camo3a-
nyck Al u CH.
10. MeToambl co- 10.1. CpencrBa noBsI-
XpaHeHHus YCTOW- HICHHS] YCTOHYMBOCTH
yuBoCcTH CI0KHBIX | OOC. AIIB nunmii.
93C APB u dopcuposka
BO30YKICHHUS TeHepa-
TOpoB. PerynupoBaHnue
P yJmp N3yuenue teoperu-
MOIIHOCTH TYpOHH.
[MpobnemHuas nek- YEeCKOro Marepuala
CucrteMHasi aBTOMaTHKA Or11eHKa peneHns
s, “HOpMAaIH- Mo y4eOHUKaM H
— OTKITIOYEHHE YaCTH [poexTop MPaKTHYECKUX
OHHAas JIEKITHS, y4eOHBIM TOCOOUIM Ne 1,2(ocH)
TeHEepaToOpOB, JJIEKTPHU- 1 16 . Hoyt0Oyx paboT u poBep-
MPaKTUYIeCKoe 3a- C IIOATOTOBKOI OTBE- 1-3(mor)
YeCKOe TOPMOXKEHHE, . Okpan Ka YCBOCHUS Ma-
HSTHE B TPYIIIOBOI TOB Ha BOITPOCHIL.
YaCTOTHAs pa3rpy3ka, Tepuana
¢dopme INoaroroBka Kk mpax-
JICTICHUE CHCTEMBI.
THUYECKHUM 3aHITHSIM
10.2. CucremHBbIC aBa-
PHUH ¥ UX TOCIECTBUSI.
JlaBuHHBIE TIpOIIECCHI —
MepbI IPEIOTBPAIICHNUS
Y JIMKBUJIAINS TTOCTIEI-
CTBUM.
12 4 8 219
Hroro:

252




5. KpnTeplm U HOPMBI TEKYHIECIr0 KOHTPOJIA U HpOMe)KYTO'{HOﬁ arreCcranmmu

®opMblI TeKyLIEr0 KOHTPOJIS

YcaoBus nomycka

KpuTtepuu u HOpMbI OLEHKH

YcTHBIN onpoc

OneHka pemeHus MPaKTUYECKUX
pabot

[IpoBepka moarotoBku kK jabopa-
TOPHBIM pabOTaM M UX 3alUTa

Heobxoaumo mocenieHne JIeKIHOH-
HBIX, JIAOOPATOPHBIX U IPaKTHYE-
CKUX 3aHATHH. JIJIg1 momycka k jabo-
paTopHOil paboTe He0OXOAUMO OTBE-
TUTh He MeHee, ueM Ha 80% Bompo-
COB K j1abopaTopHoii paboTe.

[Tocemaemocts 6osiee 50% NEKIIMOHHBIX U IPAKTUYECKUX 3aHATUN

[IpaBusIbHO BBHITIOJIHEHHOE 3aaHue — 1;
HenpasuipHO BBITIOTHEHHOE 3a7aHue - 0

CTyneHT 3aimuTui JiabopaTopHyto padoty — 1;
CTyJIeHT He 3aIlUTIII JJabopaTopHyko padorty - 0.

dopma nposBeaeHUs
MPOMEKYTOYHOM aTTeCTALMU

YcaoBust nomycka

Kpurtepun u HOpMbI OLIEHKH

OK3aMeH

Jliig nomycka K 9K3aMeHy
HE0OXO0IMMO BBITIOJIHEHUE
Bcex (popM TeKyIero KoH-

TPOJIs

CryneHT obyafaer riry0OKMMHU M TPOYHBIMHU 3HAHUS-
MU TMPOrPpaMMHOTO MaTepuaja; Npd OTBETE Mpoje-
MOHCTPHPOBAJI HCYEPIIbIBAIOIIEE, MOCICIOBATEIHLHOS
W JIOTMYECKH CTPOWHOE W3JIOKEHUE, MPaBUIBHO
copMyIHpoOBall MOHATHS M 3aKOHOMEPHOCTH IO BO-
MPOCY; PELINII HOJIHOCTBIO MPAKTHYECKYIO 3a]1auy.

KOTIIUYHO»

CryzmeHtT o6namaeT IOCTaTOYHO TMIOJHBIM 3HAHUEM
MPOrpaMMHOI0 MaTepualia; ero OTBET IPEICTaBIISIET
rpaMOTHOE HM3JIOKEHHE y4eOHOro MaTepuania Io Cy-
IIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTH B
(hOopMyTHpPOBaHNM TOHSATHMN; MPABUILHO MPUMEHEHBI
TEOPETHYECKUE TIONIOKEHUS, TONTBEPIKACHHBIC IPH-
MepaMK; pelIri ¢ HEKOTOPOW HETOYHOCTBIO IPaKTH-
YECKYIO 33/]1auy.

«XOpouIo»

CrymeHTt mMeeT o0Imye 3HaHHS OCHOBHOTO MaTepHalia
0e3 yCBOEHMS HEKOTOPBIX CYIIECTBEHHBIX IIOIOXKE-
HU; (GOPMYIHPYET OCHOBHBIEC IOHATHS C HEKOTOPOI
«yIOBJICTBOPUTEILHO» HETOYHOCTBIO; 3aTPYIHACTCS B IPHBEACHUU IIPHMe-
POB, MOATBEPKIAIONINX TCOPETUIECKUE MOIOKEHHUS,
penmmn ¢ HEKOTOPOW HETOYHOCTBIO IPAKTHYECKYIO
3aaqy.

CTyZmeHT He 3HaeT 3HAYUTENIFHYIO YacTh IPOrPaMMHO-
ro MaTepuana; JOMYyCTHJI CYIIECTBEHHBIC OLIMOKH B
«HEYOOBJIETBOPUTEIBLHO» npolecce N3JI0KEHHs; HE YMEET BBIICIHUTh IJIaBHOE U
CZIeNaTh BBIBOM; TIPHBOIUT OIIMOOYHEIE ONpeaeIeHus,
HE PeIII NPaKTHIECKYIO 3aady




6. Kpurepun u HOpMBI OLIEHKH KYPCOBBIX padoT

«OTJIMYHO»

CdopmynupoBaHHBIE L€ U 3aa4l paOOTHI peaar30BaHbl HOJIHOCTHI0. Oneparuy, IpoaeMOHCTPUPOBAHHBIE CTY-
ACHTOM B IPOLECCE BBIITOJIHCHUA KprOBOfI pa60TI)I, OIICHCHbI HA «OTJIUYHO». Ycenemnas 3amuTra BBITIOJTHEHHOM
paboTel. CTyIEHT IOJIHO U MPaBUJIBLHO OTBEYAET HA JOMOJIHUTEIbHBIE BOIIPOCHI 110 TeMe padoThl. KypcoBas padora
IPaMOTHO 0(OpPMIIEHA, UMEET YETKYIO CTPYKTYPY.

«XOpouIo»

ChopmynmupoBaHHBIC e U 33/1a4l pa0OTHI PEATM30BAHBI TIOYTH MOJHOCTHIO. Omeparuu, mpoIeMOHCTPUPOBAH-
HBIC CTYJICHTOM B IIPOIIECCE BBIMOJIHEHUS KYPCOBOM PabOTHI, OIEHEHBI Ha «XOPOMIoy». JlocTaTOuHO ycrentHas 3a-
LIUTa BBIOJHEHHOUN paboThl. CTYAEHT NpaBUIBLHO OTBEYAET HA JIOTIOJIHUTEIbHBIE BOIIPOCHI 10 TeMe paboThl. Kyp-
coBas paboTa rpaMOTHO OOpPMIIEHA, IMEET YETKYIO CTPYKTYDPY.

«KYHAOBJICTBOPHUTECIBHO»

CdhopmynrpoBaHHBIE TIeNTb U 3a/1a4X paOOTHl peaTi30BaHbl B 3HAYUTEIBHON cTeneHn. Oneparuu, mpoIeMOHCTPH-
POBaHHBIEC CTYIEHTOM B TIPOIIECCE BBITIOJIHEHHUS KYPCOBOM pabOTHI, OIIEHEHBI Ha «YIOBJICTBOPUTEIHHOY. Y IOBIIE-
TBOPUTCIIbHAA 3allliuTa BBITIOJTHEHHOM pa6OTBI. CTYJIGHT IIpaBHUJIBHO OTBE€YACT IMMOYTH HA BCC NOIMOJIHUTCIIBHBIC BO-
npockl o TeMe pabotel. KypcoBas pabora noctaTouHO rpamoTHO odopmiieHa (BCTpedaroTCs HEe3HAuYUTEIbHbIE
OIIHMOKH ), UMEET YETKYIO CTPYKTYPY.

«CHCYOOBJICTBOPHUTECIBHO»

ChopmynupoBaHHbIE LI€Th U 33Ja4d paObOThl B 3HAUUTEIHLHOW CTENEHU HE peajn3oBaHbl. Onepauuu, MpoaeMOH-
CTpPUPOBAHHBIE CTYAECHTOM B IPOLIECCE BBIIIOJHEHUS KypCOBOM pabOThI, OLICHEHBI HAa «HEYIOBJIETBOPUTEIHLHON.
HeynoBnerBopuTenbHas 3aiuTa BBIMOIHEHHON paOoThl. CTYAEHT HE MOXET OTBETUTh Ha JOIMOJIHUTENIbHbBIE BO-
npockl 1o reme padotsl. Kypcopas pabota oopmiieHa HErpaMOTHO.




7. IlpumMepHasi TeMaTHKAa NMUCbMEHHBIX padoT (KypcoBbIX, pedepaToB, KOHTPOJIb-
HBIX, PACYETHO-TPA(PHYECKUX U AP.)

Tema KprOBOﬁ pa6OTI)II «Pacuer JJNIEKTPOMAIrHUTHBIX MNEPEXOAHBIX IIPOLECCOB B

JIEKTPOIHEPIE€TUICCKUX CUCTEMAX)). Brmonnsercs mo BapuaHTaM.



8. Bonpochl K 3K3aMeHy

Ne
i Bonpocsl

1. | Ilpo6nema mnepexoansix mpoueccoB (IIII) B 3IeKTpOIHEPreTHUECKHX CHCTEMAax
(92C). OcHoBHBIE BUBI, 0COOCHHOCTH M BJIMSIHHE MEPEXO0IHBIX mporieccoB B DIC.

2. | DnexTpoMarHUTHBIA mepexoaHblidi nporece B ODC. IlpuunHB BO3HUKHOBEHHS WU
cnencrusi. Haznauenust pacueros I1I1. OcHoBHbBIE nonynieHus. PacueTHble ycioBusl.

3. | [lonsTus o cucremax enMHUI] — UIMEHOBAaHHBIE U OTHOCUTENIbHBIC. BBIBOJ THIIOBBIX
dbopmyn s pacueToB pexumoB K3 ¢ HOMUHAIBHBIM HanpsokeHueM Hibke 1 kB.

4. | Cxemsl 3amenieHus oTaeNbHbIX deMeHToB DIC. [TocTpoenne u mpeodpazoBaHue
pesynbTupyromei cxemsl 3amenienus (K3 na cropone vmwke 1 kB). Yuer koaddunm-
€HTOB TpaHChOpMaIUH

5. | Mcnonp3oBaHuE CUCTEMBI OTHOCUTENBHBIX €IMHUI] B pacueTax MepexXo HbIX MpOoIeC-
coB. BeiBoJ1 TUIIOBBIX (hopMyJIbl 1715 pacueToB pexumoB K3 ¢ HanpsbkeHueM Beiie 1
kB.

6. | [IpeoOpa3oBanne cxem 3amemieHus. CBepTHIBAaHWE W Pa3BEPTHIBAHUE PACUETHBIX
cxeM. Tunossie hopmysbl. Ypomarornue npuemsl. Tox K3 cBepHyTON CXeMBI.

7. | Tpexdaznoe K3 B Hepa3BeTBIeHHON Tpexda3zHOW Ienu, MUTaeMoi IUHOW Oecko-
HEYHOM MOIIHOCTH. BEkTOpHAas [uarpaMma M cUCTeMa ypaBHEHUN. BeIHyXIeHHas U
cB00OOHAsI cocTaBIsIomKe Toka Tpexdaznoro K3.

8. | Amepmomudeckas ciaratomias Toka K3, ee HaganpHOE 3HaUSHHE, TIOCTOSIHHASI BpeMe-
Hu 3aryxaHus. CBepxnepexoanbiii Tok K3. Vnapusiit Tok K3 — tunosast popmyna

9. | lomuerii Tok Tpexdasnoro K3, ero MrHoBeHHOE W JeHCTBYIOIee 3HA4YCHHS. J[eh-
CTBYIOIIEE 3HAYEHHUS CBEPXNEPEXOAHOTO U YCTAHOBUBILIETOCS TOKA.

10. | OxBUBaNeHTHAs MOCTOSIHHAsT BPEMEHHU 3aTyXaHHs alepuoJAUYECKUX CJararouux
Tpexdaznoro Toka K3. MeToapl uX TOYHOTO ¥ MPUOIM>KEHHOTO pacyeTa.

11. | Cunxponnsriit reHeparop (CI'): oCHOBHBIE XapaKTepUCTUKH U BEKTOPHAs JUarpaMma.
CHUHXpOHHBIN reHepaTop B EPBbI MOMEHT Tpexdaznoro K3.

12. | Cunxponnsle, nepexoansie u cBepxmnepexoanabie I/C u conporuBnenus. Cepxrie-
pexoansbiil pexkum K3 - cxema 3aMeleHusi 1 BEKTOPHBIE AUArpPaMMBbI.

13. | YcranoBuBmmiics pexxum tpexdaznoro K3 cuaxponHoro reneparopa. Ero mapamer-
pbl, BEKTOpHAs AMarpaMMa 1 cxema 3aMelCHUs.

14. | Biusaue APB Ha pexxum ycranosuBiierocs K3. OcHoBubie Bunbl APB reneparopa.
[TepexomHbIil Ipoliecc B CHHXPOHHOM T'eHepatope npu tpexdaznom K3.

15. | Anepuoanyeckas ciararomasi Toka Tpexdasnoro K3 B nienu, nuraemMoit HCTOUHUKOM
KOHEYHOU MoIHOCTH. [locTosiHHas BpeMeHM ee 3aryxaHus. Y gapHbiid Tok K3.

16. | Onementsl Harpy3ku DOC u cucteM siekTpocHabxkeHus. Mx Bnusuue Ha 111 mpu
tpexdaznoM K3. O6o0iieHHas Harpy3ka — XapaKTepUCTUKH U YUeT.

17. | Pacuer cBepxmepexoHOro, yaapHOTO M yCTaHOBUBIIErocs Toka Tpexdasznoro K3 ot
0000111eHHOM HArpy3Ku. YueT coctapistonux Toka K3 Bo BpemeHu.

18. | Meroa pacueTHBIX KPUBBIX — OCHOBHBIE JIOMYIEHHUS. MeToauKa pacueTra Mmepexo/l-
HOro nporiecca mpu Tpexdasznbix K3 B pa3BeTBIeHHBIX ceTsx Bbime 1 kB.

19. | Pacuér ynapueix TokoB K3 B pa3erBieHHbIX Lemsx D9C ¢ HOMMHAIbHBIM HaIpsi-
eHueM Bhlile 1 kB (1o MeToly pacueTHBIX KPUBBIX).

20. | Pacuer cBepxmepexoJHbIX U yIapHbIX TOKOB Tpexda3Horo K3 B nemnsx ¢ HOMUHalb-
HBIM HanpsbkeHueM Huxke 1 kB.

21. | Pacuer nonHoro toka K3 B mensix ¢ HoMHHaNbHBIM HanpspbkeHueMm Hike 1 kB. Ten-
10BOM cniazg Toka. Y napsbii Tok K3. Yuer noanutku ot menkux AL

22. | Knaccuduxkanus HecummeTrpuuHblx K3 u aBapuii OCHOBHBIE JOMYIEHUS M pacyeT-

HBIC YCJIOBUS, MPUMCHIACMBIC ITPU paCICTaAX HCCUMMCTPHUYHBIX K3.




23.

Hcnonp3oBanre MeTOJa CUMMETPUYHBIX COCTABIAIOIIMX Ul AHAJIW3a HECUMMET-
puusbix K3. YcraHoBuBIIMiICS U cBEpXIIEPEXOIHBIN peKUMBl HecummeTpuyHoro K3.

24. | [lapameTpsl BO3IYIIHBIX W KAOCTBHBIX JUHUHN U TOKOB PA3IMYHBIX IMOCIEI0BA-
TEJIbHOCTEN.

25. | [Napamerper Harpy3ku DOOC s TOKOB pa3IMUYHBIX IOCIEIOBATCILHOCTEH TpU
HecumMmeTpuuHoM K3

26. | CxemsI ipsiMoit 1 0OpaTHOM TocnenoBarenbHocTel [IpaBuna mocTpoeHus

27. | IlpaBuiia HOCTPOCHHS CXEMBI HYJIEBOH TOCIIEIOBATEILHOCTH

28. | BriusiHue KOHCTPYKIIMM MAarHUTONPOBOAA IBYXOOMOTOYHBIX TpaHC(HOPMATOPOB HA
CXEMBbI HYJIEBOU MOCIIEOBATEIHHOCTH.

29. | BrousiHue Tpymn coOeAMHECHHS TBYXOOMOTOYHBIX TpaHC(HOPMATOPOB HA CXEMBI HYyJIe-
BOW NTOCJIEI0OBATEIBHOCTH.

30. | ABTOoTpaHCHOPMATOPHI U TPEXOOMOTOUHBIE TPaHCHOPMATOPHI B CXeMe HYJIEBOH TIO-
CJIEIOBATENIbHOCTH

31. | KoMImiekcHbIe CXeMBbI 3aMelIeHus HeCHMMeTpruHbIX K3 1 uX Ha3HAYeHHWE B TIPAKTH-
yeckux pacuerax. Hemeranmnueckue HK3.

32. | Ogaodasznoe K3. CuMMeTpUYHBIE COCTABIISIONINE TOKA U HampspDKeHHS B Touke K3.
Pacuetnbie BhipakeHus. Da3Hble TOKA M HAapshKEHUs. BekTopHas quarpamma

33. | Osyxdasznoe K3. CuMMeTpUYHbBIE COCTaBIISIONINE TOKA M HAMpspDKeHUS B Touke K3.
Pacuetnbie BhipakeHus. @a3Hble TOKA U HApsDKEHUs. BekTopHast quarpamma

34. | Isyxdaznoe K3 Ha 3emuto. Pacdyernbie BbipaxeHnus. Da3Hble TOKH W HANPSHKEHUSI.
Bekropnas nuarpamma

35. | [IpaBmiio SKBUBAJICHTHOCTH MPSMOM TOCIIEI0BATEIBHOCTH. THIIOBBIE (OPMYIIBI JIIs
pacuera HK3 pa3nuyuHbIX BUIOB

36. | CpaBuenue BuaoB K3 mo Tsxectu. KoaddunueHt TsokecT aBapuu.

37. | Pacuer mepexomnoro mporecca HK3 Bo Bpemenn. MeTos1 pacueTHBIX KPUBBIX — aJl-
TOPUTM pacdéra u 0COOCHHOCTH ero npuMenenus npu HK3

38. | Ognodaznoe K3 B cucremax »JIEKTPOCHAOKEHHUS C HW30JUPOBAHHOW HEHUTPAIIBIO.
BekropHas auarpamma u cxema 3amenieHus. EMKOCTHOM TOK M €ero KOMIEHcaus

39. | Pacuer ogHodaznoro K3 B cuctemax ayIeKTpOCHAOXKEHUS ¢ U30JIMPOBAHHON HEUTpa-
npr0. Kputnuecknii Tox npocroro K3. Pexxumbl nepekomMneHcauud 1 HEJOKOMIIEH-
CallHH.

40. | Buael npogonsHOM HecuMmMeTpud. [IpaBuiio 3KBUBajJeHTHOCTH MPSIMOM IMOCIIE0BaA-
TEJIBHOCTH JJISl POI0JIbHON HeCUMMETpuH. PacueTHble BhIpaKeHUs

41. | O6peiB omHO# (a3wl. BekTopHbie auarpammebl. ['pannynbie ycnoBus. IIpumenenue
METO0/Ia CHMMETPUYHBIX COCTaBJIstoNMX. Pacuer

42. | O6psIiB AByX (ha3. BekropHble auarpaMMsbl U rpaHuyHbie ycioBus. [IpuMenenue me-
TOJIa CHMMETPUYHBIX COCTABJISIONIHX.

43. | KommiekcHble cxembl 3aMElleHUs] U UX HCIIOJIb30BaHUE Ui pacueTa MpoAOoJIbHOU
HECUMMETPHUH.

44. | CoBpeMeHHBIE METOJbl PACUETOB MEpeXoIHBIX pexumoB B DOC. Mcmonb3oBaHue
MIPOMBIIIIJIEHHBIX MPOTPAMMHBIX MAaKETOB JUIs pacuera u aHanuza K3 u npyrux aBa-
puit

45. | Craruueckas ¥ IUHAMUYECKas! yCTOMYHUBOCTb.

46. | DnekTpomexaHU4ecKHii nepexoaHbIi nmporecc B 9OC. [IpuunHbI BOSHUKHOBEHUS
cnenctBus. Haznauenus pacueroB takux [1I1. OcHoBHBIE nonyieHus.

47. | Craruueckas ycroiunBocthb (CY) DOC. [Ipaktuueckue kputepuu CY. Ilpaktuue-
CKasl yCTOMYHMBOCTb.

48. | CeepxnepexoHbie U cHHXpoHHBIE mapameTpsl CI'. BekTopHas muarpamma u yrioBast




XAPAKTCPUCTHUKA HOPMAJIBHOTO PCKMMaA ABHOIIOJIFOCHOTO I'CHEPATOPA.

49. | Yrnoseie xapaktepuctuku CI' mpu 3aMeIIeHny ero CBEpXIepexoHbIMU apameTpa-
Mu. IIpenenbHblil yroa no ycnosusim coxpanenust CVY.

50. | Bunsl u Busiuue APB cunxponnoro reaeparopa Ha CY. Peryisitopsl CUIBHOTO
IIPONOPLIMOHAIBHOTO JIEHCTBUSL.

51. | [lonsTHE O CTATUYECKON YCTOMYMBOCTH U HEYCTOWYMBOCTH Harpy3ku. JleficTBUTENb-
HBIM Ipesiea MOIHOCTH. Kpurepun ycTONYMBOCTH HArPy3KHU.

52. | Nunamudeckas ycroiunBocTh (1Y) anexrponepenaun. OTKIIOYCHUE W BKIIFOUCHUE
uenu ApyxuenHoi auHuu. [lpaBusno miomazaei. 3amnac Y.

53. | ABapuiiHble yrioBble XxapakTepucTuku. [IpaBuio mmomaaei as ciaydas TpéxdasHo-
ro K3. CpaBHeHMe TSKECTH aBapuil.

54. | IIpenensHbli yroi BeiOera potopa reHeparopa. IlpeaenbHblil yron oTKI0YeHHs aBa-
pun. BeiBo pacueTHoit hopMyIibL.

55. | luHamMHuuecKkre XapakKTepUCTUKU Harpy3ku. /lnHaMuueckass ycTOH4MBOCTh CHHXPOH-
HoM Harpy3ku. APB CHHXpOHHOIO JBUraress.

56. | ITycx CH. I'pynmoBoii BEIOET CHHXPOHHBIX U ACHHXPOHHBIX JIBUTATEIeH. AHAIN3
BJIMSIHUS HA IMHAMUYECKYI0 ycroiunBocTh DOC.

S7. | AY acunxponHoi Harpy3ku. Ilyck AJl. BiusHue BHEITHET0 CONPOTUBIIEHHUE Ha pe-
YKUM ITyCKa JABUTaTEJIsl.

58. | Haopoc narpy3ku Ha CJ] u AJl. TomakooOpasnas Harpy3ka 99C u e€ BIMsSHUE HA
JUHAMHAYECKYI0 yCTOMUnBOCTh JOC.

59. | APB u ¢opcupoBka Bo30yXKACHUS TEHEPATOPOB — BIUSHUE HA THHAMHYECKYIO
ycroiunBocth 9OC.

60. | CiokHBIE CHCTEMHBIC aBapUH, UX MOCIIEICTBHUS M MEPHI IpenoTBpamieHus. [Ipumepsl

npoTtekanus aBapuii B PO u mupe.




9.1. ITacnopT GoHIA OLIEHOYHBIX CPEACTB

9. @D oHJ OLIEHOYHBIX CpeacTB AJisi MPOBECACHUSA l'lpOME)KyTO‘lHOﬁ arrecranmu Oﬁy-
YA IHUXCA M0 JTUCHUIIJINHE

Ne KonTposmmpyembie pa3aeibl KO% KOHTpOAHPpYC- HaumenoBanue
n/n (TeMBbl) TUCHUTIHHBI MOM KOMICTCHIMM OLICHOYHOI'0 CPeACTBA
(MM ee YacTH)
1. | 1. Cucrembl eAUHUIL U CXEMBI 3a- Pemenue 3agau. Bemosne-
mernieHus 39C OIIK-2, OIIK-3, HUE ¥ 3alIuTa J1adboparop-
IK-1 HBIX paboT. BeinonHeHue
KYpCOBOM pabOTHI.
2. | 2. AHanmu3 pexuMoB TpEX(HazHOTO Pemenne 3ana4. Bemosne-
KOPOTKOTO 3aMbIkaHust B DDC OIIK-2, OIIK-3, HUE ¥ 3alIuTa JJadbopartop-
IK-1 HBIX paboT. BeinonHeHue
KYpCOBOM pabOTHI.
3. | 3. IIpakTHueckue METOIBI pacueTa Pemenue 3agau. Bemoune-
pexumoB Tpexgaznoro K3 OIIK-2, OIIK-3, HUE U 3a1ura jadopartop-
[MK-1 HBIX paboT. BeimonHeHue
KYpCOBOM pabOTHI.
4. | 4. AHanv3 HECUMMETPUYHBIX KO- Pemnrenue 3aga4d. Beimonne-
POTKHX 3aMBIKAaHUI OIIK-2, OIIK-3, HUE U 3amura jJabopaTtop-
[MK-1 HBIX paboT. BeimonHenue
KypCOBOM pabOTHI.
5. | 5. [IpakTrueckue METOIBI pacuera Pemnrenue 3agaud. Beimone-
HecuMmMmeTpuuHbIX K3 OIIK-2, OIIK-3, HUE 1 3a1muTa JabopaTtop-
IMK-1 HBIX paboT. BeimonHeHne
KYpPCOBO# pabOTHI.
6. | 6. AHamU3 U pacyeT MpoAO0ILHOM Pemnrenue 3agad. Beimonne-
HecuMMeTpuH U ciaoxkubiX aBapuii | OIIK-2, OIIK-3, HUE 1 3amura jJabopaTop-
IMK-1 HBIX paboT. BeimoHeHne
KYPCOBO# pabOTBHI.
7. | 7. O6mue noHATHS 00 YyCTOHYUBO-
ctu 90C OIIK-2, OIIK-3, Pemerie 3aau
[1K-1 '
8. | 8. MeToasl aHam3a CTaTUYECKOMI
ycroruuoctu 99C OIIK-2, OIIK-3,
Pemenue 3amay.
[1K-1
9. | 9. Meroab! aHanu3a AUHAMHYE-
ckoit ycrouusoctn DIC u eé OIIK-2, OIIK-3,
Pemenue 3amay.
2JIEMEHTOB [TK-1
10. | 10. MeToBI COXpaHEHUsI YCTOWUH-
BOCTH CJIOKHBIX DOC OIIK-2, OIIK-3,
Pemenue 3anau.
[TK-1
11. | UtoroBoe TecTUpOBaHKE Yepe3
Lentp TecTupoBaHus OIIK-2, OIIK-3,
TK-1 Tect




9.2. TunoBblie KOHTPOJIbHBIC 3aIaHUs WJIN UHBIEC MaTE€pUuaJbl, H606X0)II/IMI>IC AJIsi OHCHKH
3HaHHﬁ, yMeHHﬁ, HABbIKOB U (I/I.]'[I/I) OonbITa 1€ATCJIbHOCTH, XaPAKTCPU3YIOIIHUX 3TAllbI
(l)OpMHpOBaHHH KOMIIeTEHIIMIi B nmpouecce 0CBOCHUsI 06pa30BaTeJ’le0ﬁ MporpaMmmbl

9.2.1. JIabopaTopHble 3aHATHSA

Jlaboparopuas padota Ne 1. Pacuer Tpexdaznoro K3 na ctopone Huxe 1000 B (B mernw,
MMUTaeMON UCTOYHUKOM OECKOHEUYHOW MOIITHOCTH).

Jlaboparopuas padota Ne 2. Pacder Tpexdaznoro K3 B 1ienu, nutaeMoii UCTOYHHKOM
KOHEeUHOM MomHocTH. Pacuet Tpexdaznoro K3 B cnoxHoit cxeme 99C. MeTtos pacyeTHBIX
KPHUBBIX.

JlabopaTtopnast pabota Ne 3. Pacuetr HecumMmeTpuuHbIX aBapuii B D9C, nurtaeMoin
HMCTOYHUKOM KOHEYHOU MOIIHOCTH. MeToI CHMMETPUYHBIX cocTaBistomux. [loctpoenue
KoMILIeKcHOM cxembl 3amenieHust HK3 u oOpbIBOB.

JlabopaTtopnas pabota Ne 4. MonennpoBaHre U aHAIH3 TIEPEXOHBIX TTPOILIECCOB IS
cirydas Tpexdaznoro K3 na ctopone ke 1000 B.

JlabopaTtopHnast pabota Ne 5. MoaenupoBaHue U aHAIN3 MTEPEXOTHBIX MTPOIIECCOB JIIs

ciydas HecumMeTpuuHbIX K3 B DOC. Iloctpoenune Bekropubix nuarpamm HK3 1 o6peiBoB.

Kpurepun oueHku:

- OICHKa «3a4YTC€HO» BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT BBLINOJIHWII U 3alllUTUIL na6opaTop-

HYI0 paboTy;
- OIICHKA «HE 3aYTECHOY - €CJIM CTY/ICHT HE BBIIOJHWI U HE 3allIUTHII JJa00OpaTOpHYIO padoTy.

9.2.2. Onpoc Ha Ja00PATOPHBIX 3AHATUAX 110 TEOPETHIYECKOMY MaTePUALY

KoHTpoJibHBIE BOIPOCHI:

1.1. Kak npuBectu kK 6a3UCHON CTYIIEHH CONPOTUBIICHHUE MUTAIOLIEH ceTn?

1.2. Kak npuBectu K 0a3UCHOMN CTYNIEHU CONPOTUBICHUH JTUHUU?

1.3.  Kak paccuuraTh npuBeeHHOE K 0a3UCHO CTYyIIEHH PEaKTUBHOE COMPOTHBIICHUE
TpancopmaTopa?

1.4.  Kak paccuntarh NpuBEJEHHOE K 0a3UCHON CTYNEHU aKTUBHOE CONPOTUBIIEHUE
TpaHncpopmaropa’?

1.5. Kakue snemeHTbI aBapuitHO LIeTTH ONPEeNsAoT, B OCHOBHOM, BeTUUnHy Toka K3?

1.6.  Omnumwre NopsIOK BBIBOJIA TUIIOBBIX (hopMyI [yt pacyeTa TokoB K3 Ha cTopoHe HUXe

1000B.



1.7.  TlpuBenute anroput™ pacuera Tpexdasubix TokoB K3 Ha cropone nmwxke 1000B.

2.1.  Cgepxnepexonusiii TOk K3 —uro 310 Takoe? Kakumu napamerpaMu oH
omnpenensiercs?

2.2. Tlepexomubrii Tok K3 —4ro 3Tto Takoe? Kakumu mapamerpamMu OH
omnpenensiercs?

2.3.  YcranosuBmmiics Tok K3 — 4ro 310 Takoe? Kakumu mapamerpamu oH
omnpenensiercs?

2.4.  Kaxue macropTHbIE TapaMeTphbl ONIMCHIBAIOT CHHXPOHHBIN reHepaTop?

2.5. Tloyemy rereparop 3aMemIaeTcsi CONPOTUBICHUEM I10 TPOJIOIBLHON OCH?

2.6. Kak Bmusier APB reneparopa Ha XapakTep mepexoHoro mnporecca mpu K3?

2.7.  Kax mmensiercs Ink=f(T) o mepe ynanenue touku K3. oT ncrounnka
MUTaHUA?

2.8.  Jlaiite ompenenenue ygapaoMy Toky K3, oT Kakux mapamMeTpoB CXeMbl OH 3aBUCHT?

3.1. B uem cyTh MeTOJIa CAMMETPUYHBIX cOCTaBIITIOMUX? Kakoit mopsiiok yepenoBanue (a3
B CHCTEMax MpsIMOi, OOpaTHOM U HyJEBOI MOCIe10BaTENBHOCTEH?

3.2.  Kak 1o u3BECTHBIM CUMMETPUIHBIM COCTABISIOMKM (a3bl "A" MOCTPOUTH BEKTOPHBIC
JTUarpaMMbl TOKOB W HampsbKeHHs BO Beex (azax mpu HK3?

3.3.  Kak cTposTcs cxeMbl IpsiIMOid, 00paTHO# M HYJIeBO# nocienoBareapbHocTeit mpu HK3?

3.4. Kaxumu napameTpaMu 3aMelaloTCsl TEHEpaTop U CXEM pa3IU4HbIX
HOCJIEIOBATEILHOCTEN?

3.5. Kak 3amemarorcs napametpsl siuani (BJI u KJI) as cxem pa3nuanbix
HOCJIEIOBATEILHOCTEN?

3.6.  Kaxumu napamerpamu 3aMelieHbl JByX0OMOTOUYHbIE TPaHCHOPMATOPHI B CXeMax
HYJIEBOH MOCJeI0BaTENbHOCTH B 3aBUcCUMOCTH 0T Touku K3. [Touemy?

3.7.  Kak oxa3bIBaeT BIMSHUE Ha CXeMY HYJEBOH MOCIEeI0BATEIILHOCTH aBTOTpaHchopMarop,
TpexoOMOTOUHBIN TpaHchopmaTop? YKaKUTe Ha CXEME.

3.8.  IIpaBuiio »KBUBaJIEHTHOCTHU MPSIMOH MOCIEI0BATENLHOCTH. YTO Takoe «100aBOYHOE
conpotusieHue»? Yto xapakrepusyer koddduunent m(n)?

3.9. HpaBI/IJ'IO OKBHBAJICHTHOCTH TOKa HpHMOﬁ MOCJIE0BATEILHOCTH. Y KaKUTE PpaCUYCTHBIC

(bopMyIbI.

4.1.  Kaxk uaMeHsiercs BO BpeMeHH ciararonie Toka K3 npu nuranuu aBapuiiHON cXeMbl

UCTOYHUKOM OECKOHEUYHOU MOIIIHOCTH?



4.2.  Kaxkue 3JeMeHThI aBapUIiHON 1IENH OTPEICISIIOT B OCHOBHOM Benn4nHy Toka K3 Ha
crtopone Huxe 1000 B?

4.3. AmMmuutyznHoe, MTHOBEHHOE U JeiicTByromire Toku K3. Jlaiite onpenenenus.

4.4. Yewm oTnuyaroTcsl pacu€THbIE YCIOBHUSA OT JOMYILEHUM npu aHanuze apapuii B COC?

4.5. UYem 0o0ycIIOBIIEHO 3aTyXaHUE IEPUOINUSCKOM cocTaBstonieii Toka K3 Bo BpeMenu
(TemoBoO# cnaja Toka)?

4.6. Onumute MOHATHE "MCTOYHUK OECKOHEYHON MOITHOCTH (HEM3MEHHOTO TUTAaHWS)".

5.1.  OcHoOBHBIE BU/IbI HECUMMETPUYHBIX HAPYIIEHUH HOPMAJIbHOM pabOThl U OCOOEHHOCTH UX
pacuera?

5.2.  Otnmums pacueroB HecummMmeTpuyHoro K3 B cetn HanpsixenneM Boite 1000 B ot
HecummeTrpuyHoro K3 B cetn Hanpsixenuem Huxe 1000 B?

5.3,  Kak mo u3BeCTHBIM CHMMETPUYHBIM COCTABISFOIUM (Pa3bl "A" TOCTPOUTH BEKTOPHBIE
JarpaMMbl TOKOB U HampsbKeHUs Bo Beex ¢azax mpu HK3?

5.4. Kak Bnuser pexxuM HEHUTpaIu 1ByXOOMOTOUHBIX TpaHC(HOPMATOPOB HA COTPOTUBIIECHUS
CXEMbI HYJIEBOH MOCIEA0BATEIBHOCTH?

5.5,  Toxu npoctsix K3. B uém onacHocts TokOB mpocthix K3? [Topsinok pacuera u METOAbI
OTpPaHUYECHUS.

5.6.  IIpomonpHas HecumMeTpus. Kak e€ MOIEIMpPYIOT U pacCUMTHIBAIOT?

5.7.  IloyeMy cOnpOTUBIIEHUE JIMHUH NIEKTPONEPEaaun Ul TOKa HyJIEBOM
MOCJIEI0BATEIILHOCTH OOJIbINE, YeM It mpsiMor? UTo oKas3bIBaeT BIMSHKUE HA HETO?

5.8.  Kak BnusA0T aBTOTpaHCc(HOpPMATOPbl HA CYMMapHOE COIIPOTHBIIEHHE CXEMBbI HYJIEBOH

MOCJIEA0BATEILHOCTH ?
Kpurepun oueHku:
- OIICHKA «3a4TEHO0)» BBICTABISETCS CTYJACHTY, €CIU CTYACHT OTBETUJ OOJIbIIE YeM Ha MOJIOBUHY
KOHTPOJIBHBIX BOTIPOCOB;
- OLIGHKa «HE 3aYTEHO» - €CIU CTYICHT OTBETUJ Ha TMOJOBHHY WM MEHbIIE KOHTPOJIBHBIX BO-
MIPOCOB.
9.2.3. 3apa4u QI KOHTPOJbHBIX padoT:

1. Tunossie (popMyJIbI.

1.1. Honyunts dopmymy Ul pUBEICHHUS K Oa3MCHON CTYIIEHH B UMEHOBAHHBIX €IMHHIIAX CO-
MPOTHUBIIEHUS X, 33JJaHHOTO B UMEHOBAHHbIX €IMHUIIAX.

1.2. lonyunuts dopmymy Ui IpUBEICHHUS K Oa3MCHOM CTYIIEHH B MMEHOBAaHHBIX €IMHUIIAX CO-
MpOTUBIEHUS X, 3aJaHHOTO B OTHOCUTENBHBIX €MHMIIAX, IPX U3BECTHBIX UH, SH.



1.3. Honyunuts dopmymy Ui pUBEICHHUS K Oa3MCHOM CTYIIEHH B MMEHOBAaHHBIX €IMHUIIAX CO-
IIPOTUBJICHUSA X, 3aJaHHOTO B OTHOCUTEJIBHBIX €AMHUILAX, IIPU U3BECTHBIX UH, IH.

1.4. Monyunts dopmymy JUIs MpUBEICHHUS K Oa3MCHOM CTYIIEHH B MMEHOBAaHHBIX €IMHUIIAX CO-
npoTuBieHus X, 3alaHHOT0 B % K HOMUHAaIY, Ipu u3BecTHbIX UH, SH.

1.5. Ilonyuuts opmyny A npuBeleHUs K 0a3MCHOM CTYIEHM B UMEHOBAHHBIX €IMHHULIAX CO-
npoTuBieHus X, 3alaHHOTO B % K HOMUHAIYy, Ipu u3BecTHhIX UH, [H.

2. Pacuét Tpéxda3HbIX TOKOB KOPOTKOI'0 3aMbIKAHHS OT IIMH 0€CKOHEYHO MOIIHOCTH.

2.1. IToctpoutk 1 IpeoOpa3oBaTh K yA0OHOMY isi pacuéra Toka TpEX(a3zHOTOo K.3. BUIY pacuéT-
HYIO cXeMy (HapHuCcoOBaTh CXEMY).

T1 M

@ | @ w

2.2. IlocTpouth pacu€THyIO cxemy U MpeoOpa3oBaTh €€ K BUAY, YAOOHOMY AJisl pacuéTa TOKOB
Tpex(azHoro K.3.

T1
T2

O
nz n3
T3
T4 TS

2.3. ITocTpouTh BO BpEMEHH TOK IEPEXOAHOTO Iporiecca mocie 3-(ha3Horo K.3. €Clid J0aBapHid-
HBII pexXuM - xoloctoit xon, Ecm=1, x=1, mig a=0 u 7/2.

P

2.4. TlocTpouTh BO BpEMEHH TOK MEPEXOAHOr0 mpoliecca nocie 3-¢pa3Horo K.3., eclu Ec=\/5 ,

X=1, r=1, musa 0=0 u a=mn/2.

.



2.5. TTocTpouTh BO BPEMEHH TOK IEPEXOAHOTO IMpoliecca mocie 3-(ha3Horo K.3., €CIIu Ecm:\/z :
X=1, r=1, ma o= -n/4 u o=n/4.

3. Pacuét Tpéxda3HbIX KOPOTKHX 3aMbIKAHUI OT HCTOYHHKOB KOHEYHOI MOIIHOCTH.

3.1. PaccunTath CBEpXMEepeXoIHBIN U YAAPHBIH TOK MPH TPEX(HA3HOM K.3. B CXEME:

[TapameTpsl 271EMEHTOB CXEMBI:
r P T
Sy=50 MBA Ur=10kB U1/U2=10/110xB
Up=10 xB [1=3 kA Sg=100 MBA
X ¢=0.20 Xp=15% ug=0.1

3.2. MetoaoM pacu€THBIX KPUBBIX ONPEIETUTh NEPEXOJHBIN MPOLIECC B TOUKE K.3. MpU TpExdasz-
HOM K.3. B CX€Me€:

r P T
[TapameTpsl cXeMBbI:
r P T
TI ¢ APB Ug= 10xB U1/U2=10/110 kB
X'q=0,144 lg =10 kA ux =10 %
Sy =100 MBA Xp = 10% Sg =100 MBA

3.3. PaccuuTath cBepXmnepexoAHbIN U YAapHBIA TOK B TOUKE ABYX(A3HOTO K.3. B CXEMeE:

T2 r
A (D—
T1
[TapameTpsl CXeMBbI:
C JI T1 T2 r
Xc=0 X0=0.45 Om/xm 110/10 kB 100/35kB  Py= 80 MBT

/1= 40 kM Sg=100 MBA Syx=10 MBA cos o= 0.80



£2=60 xkm ux= 10% Ug= 6% X'¢=0.15
Up=110 xB

3.4. OnpenenuTth CBEPXIEPEXOAHBIA U YCTAHOBUBIIUICS TOK TPEX(A3HOTO K.3. B TOUKE K.3. CXE-
MBI [IpY HATMYUK U oTcyTcTBUM APB.

r T1 ? T2
D=7 | N
| |

[TapameTpsl cXeMbI:

T T1 T2 JI
Sy=100 MBA U1/U2=110/220 xB U1/U2=220/35 xB X0=0.50 Om/kMm
X ¢ =0.200 Ux=5% Ux= 10% /=106 kM
Xq¢=1.0 Sy =100 MBA Sy =10 MBA Ug=220 kB
Ug=10xB
APB K=3

3.5. MeronoM pacu€THBIX KPHUBBIX OINPEACINTh NEPEXOIHBIM IpPOLECC BO BPEMEHU INpU 3-
($ha3HOM K.3. B cxeme (7151 TOUKH K.3.):

r T T2
| |

[TapameTpsl cXeMBbI:

r T1 T2 JI
Sy=50 MBA U1/U2=10/110 xB U1/U2=110/35 kB X0=0.40 Om/xm
X'¢ =0.200 U= 8% U= 8% /=50 xkm
I'T ¢ nemnd. Sy =100 MBA Sy =100 MBA Uyg=110 kB

APB - ectpb

4. PacyéT HeCHMMETPHYHBIX KOPOTKHX 3aMbIKAHUI.

4.1. ITocTpouTh CXeMBbI MPsAMOiL, 0OpaTHON U HYJIEBOM MOCIIEOBATEILHOCTH AJIs SIeMeHTOB t = 0
nut=oo (APB Her).

P

Ip.3eT 3g3r

4.2. HOCTpOI/ITL CXeMy HyHeBOﬁ noCIaCaA0BaTCIAbHOCTH OJId CXCMBI:



4.3. [TocTpouTh cXemMy HYJIEBOM MOCIEIOBATEIHLHOCTH ISl CXEMBI:

A ém /J\/é A
A A

K3 M

K2

4.4, PaccunTath CBEPXIIEPEXOIHBIN U YCTAHOBUBIIUNCS TOK B TOYKE K.3. TIPH OJJHO(DA3HOM K.3. B
cxeme:

TR S
("

r T1 T2

[TapameTpsl cXeMbI:
r P T1 T2 JI
Sp=100 MBA Ug=10 xB 10/110 kB 10/110 xB Ug=110 kB

X"d =0,10 lg =10 kA U =10% Ug =10 % X0=0.4 Om/xkm
APB - »er Xp=5% Sp=100 MBA Syz=100 MBA £ =50 kM
Xd =2,00 Xo(0)=1.2 Om/km

4.5. PaccunTaTh CBEpXIEPEXOHBINA TOK B TOUKE K.3. IpU 2-(Pa3HOM K.3. B CXEME:

r T n é

[TapameTpsl cXeMBbI:
r T JI




Pu =80 MBA Sy = 100 MBA 2 nenu Xo0=0.45 Om/xm
cos oy =0.80 Uk =10% Ug=110 xB ? =60 kM
X'¢ = 0,150 U1/U2 =10/110 kB

5. YriioBbie XapaKTepUCTHKH.

2.1. B cxeme E=2; U=1; X=1. Paccuutarh 1 NOCTPOUTH YIJIOBYIO XapaKTepUCTUKY. OnpenennuThb
HJICAbHBIN MPEE MOLIHOCTH, PEICIIbHBINA [0 YCTOMYUBOCTH YroJl. Y CTOMYHUB JIM TE€HEPATOD,
nepenaronmii MomHocts Po = 1? C kakuMm yriiom oH paboTaer? Kakos 3amac ero ycToiunBocTu?

2.2. B cxeme E=2; U=2; Z=1+j1. PaccunTath ¥ HOCTPOUTH yIIIOBYIO XapaKTepucTuky. Omnpee-
JIUTh WJICATBHBIA PEE MOITHOCTH, IPEACIIbHBINA 10 YCTOMYUBOCTH YTOJI. Y CTOWYUB JIU T€HE-
patop, paboTaromiuii ¢ yrinoM & =75°? Kakyto mouiHocTs oH nepegaer? Kakos 3amac ero
YCTOMYHMBOCTH?

2.3. B cxeme X1 = X2 = X3 =1; E=2; U=1.5. PaccunuTtaTh ¥ NOCTPOUTH YIIOBYIO XapaKTEPUCTUKY.
OnpenenuTh UACAIbHBIN TPEAEI MOIIHOCTH, MPEACTbHBINA 10 YCTOMYMBOCTH YTOJI. Y CTOMYUB JIN
reHeparop, nepeaarounii MomHocTh Po =17 KakoB 3amac ero yctoiunBoctu?

E KI KI! U

On —

X3

2.4. B cxeme E=1; U=1; Z1= j1 — uHOYKTUBHOCTb; Z2= -]1 — EMKOCTb; Z3= 1 — aKTHBHOE COIIPO-
TUBIIeHUE. PaccunTarh v MOCTPOUTH YIIIOBYIO XapakTepucTuky. OnpeaenuTs uaeaibHbIi Mpenent
MOIITHOCTH, MTPEACIbHBIN M0 YCTOMYMBOCTH YTOJI. Y CTOMYHUB JIK T€HEPATOP, PAOOTAIOIIHIA C yT-
oM & =120°? Kakyro mourHOCTh OH nepenaet? KakoB 3amac ero ctaTuueckoil yCTOM4YuBOCTH?

E z, Z U

2.5. B cxeme E=1; U=1; Z1= j1 — uHIYKTUBHOCTb; Z>=1 — akTUBHOE CONPOTHBJICHHUE; Z3=1 —
aKTUBHOE COIMpPOTHBIICHHE. PaccunTarh U MOCTPOUTH YIIIOBYIO XapaKTepUCTUKy. Onpeaenurhb
UJeanbHBIM MpPeaen MOUHOCTH, MPEAENIbHBIN 10 YCTOMYMBOCTH yroi. Kakoi yros umeer rexe-
paTop, nepeAarmuii MOmHOCTh Po =27



10. O6pa3oBaTejbHbIe TEXHOJIOTHH H METOANMYECKHE YKA3aHHS 110 0CBOCHHIO /IHC-

HUIIJIMHBI

Jnist OLleHKW 3HAHWHN, YMEHUS M YPOBHS MPOEeCCHOHATBHBIX KOMIIETEHIINH, TPHOOpeTa-

CMBIX BBIITYCKHHKOM B IIPOLUECCCC M3YYCHUA NUCHUIIIIMHBI «Y CTOMYMBOCTh CUCTEM 3JI€KTpOCHa6-
JKCHUA», UCTTIOJIB3YIOTCA TCXHOJOTMU TPAAUIIUOHHOTO 06yqu1/I$1:

JIEKLINH;

71a00paTOPHBIE 3aHATHS C YCTHBIM OIIPOCOM CTY/I€HTOB U 3aKPEIJIEHUEM TEOPETHUECKOTO
Marepuania;

VHJIMBUIyaJIbHBIE U TPYNIOBBIE KOHCYJIBTALMU IO TEOPETUYECKUM M MPAKTUYECKU BO-
Ipocam Kypca;

BBITIOJIHEHUE JTa0OPAaTOPHBIX 33JaHUN, KOTOPHIE MO3BOJISIIOT MPHOOPECTH MPaKTUUYECKHE
3HAHMS ¥ HABBIKU PEIIEeHUs 3alaHuil U pabOThl C HOPMATUBHOM, METOIMYECKOM, HAYUHO -
TEXHUYECKOUN U CIIPABOYHOM JIUTEPATYpPOU;

BBITIOJIHEHUE KYPCOBOW pabOTHI;

MIPOBEJIEHUE CEMHHApa C IIeJIbI0 POPMUPOBAHUS U Pa3BUTHS MPOPECCHOHATbHBIX HABbI-
KOB 00y4aromuxcs;

MIPOBEJICHUE PA3INYHBIX (POPM CaAMOCTOSITENILHON pabOThl, KOTOpas BKJIIOYAET M3YyUYEHHUE
TEOPETUYECKOTI0 MaTepHasa U NOArOTOBKY K JJaDOpaTOPHBIM paboTaM.



11. YueOHo-MeTOAMYeCKOe U HHPOPMALIMOHHOE o0eciedeHUe TUCIUTIMHbI
(yue0-HOroO KYpca)

11.1. O6s3aTesbHAs IUTEPATyPa

Tun (yueOHUK,
yuebHOe 110Co-
Ne Bbubnmorpaduueckoe onvucanue Oue, yueOro- Kosraectso B
w METO/INYECKOE oubnuoreke
nocobue, mpax-
TUKYM H JIp.)
Baxnauna B. B. Cucremsl anekTpocHaOKeHus [ Dek-
TPOHHBIN peCypc| : MEKTPOH. y4eb.-MeTO 1. TocoOune
/ B. B. Baxnuna, A. H. Yepnenxko ; TT'Y ; Uu-1 YuebHo- .
1 | »HepreTuku M 3NEKTPOTEXHUKH ; Kad. "DnexTpo- METOUYECKOE Penosuropuii
Ty
cHaOxeHue u 3exTpoTexHuka". - Tonpartu : TT'Y, nocobue
2015. - 46 c. : wi. - bubmwmorp.: c. 35. - [Ipun.: ¢. 36-
46. - ISBN 978-5-8259-0915-8.
CasbikuH B. I'. DnekTpoMarHuTHbIE IEPEXOHbIE
MPOIIECCHI B AIEKTPOIHEPTETUIECKUX CUCTEMAX SEC
2 | [DnexrponnsIii pecypc] : yueOHuk / B. I'. Ca3pikun, Y4eOHuk "|PRbooKs"
A.T. Kynpskos. - Capatos : Aui [In Op Menaua,
2018. - 263 c. - ISBN 978-5-4486-0027-2
COI''TACOBAHO
JlupexTop HaydHOU OMOIHOTEKH A.M. Acaera

(noonucy) (U.0. amunus)
« _ » 20 .
MII
11.2. lomoiHUTEJIbHAS JIUTEPATYPA U Y4eOHbIe MaTepHUaJIbl (ayAH0-, BU1€0N0CO0Us
u 1p.)
e ¢dona HayuHOU OubmoTexku TI'Y:
Tun (y4eOHUK,
y4aeOHOe 0Co-
Ne bubnuorpaduueckoe onucanue Oue, yueono- Komuectso
wn METOIHYECKOE OouoIMoTEKE
nocobue, mpax-
TUKYM H JIp.)
Cenbko B. B.
DIIEeKTpOMEXaHUYECKUE TIEPEXOAHBIC MpotiecChl. u-
HaMU4ecKasi yCTOMUMBOCTh [ DIEKTPOHHBIHN pecypc] : .
i i Penosuropuit
1 yue6. mocobue / B. B. Censko ; TI'Y ; OnekrporexH. |YuebHoe nocodue TrY
dax. ; kad. "DaexTpocHaOKEHUE U FNEKTPOTEXHU-
ka". - 2-ew3n. ; TT'Y. - Tonmpsatmu : TT'Y, 2011. - 43
c. : wi. - bubnuorp.: c. 42.
[Mununenko B. T. Y4ebHo- SEC
2 DNEeKTPOMAarHUTHBIE TIEPEXOIHbBIE MPOIIECCHI B DIIEK- METOIUYCCKOE "|PRbooks"
TPOIHEPTreTUUYECKHUX CHUCTeMax [ DIEeKTPOHHBIN pe- nmocoowue




Tun (yueOHUK,
yuebHOE 110Co-

Ne bubnunorpaduueckoe onucanue Oue, yueoro- Kommsectso B
w METOJMYECKOE oubnuoteke
nocodue, mpax-
TUKYM H JIp.)
cypc] : yae6.-meroa. mocobue / B. T. [Tununenko ;
OpeHOyprekuii rocyJapCTBEHHbIN YHUBEPCUTET. -
Openodypr : OI'Y, 2014. - 124 c. : un. - bubnuorp.: c.
112. - Mpwmo.: c. 113-124. - ISBN 978-5-7782-2575-6
Xpymes 1O. B.
DIEeKTPOMEXaHNYECKHE TIEPEXO/IHBIE TTPOIIECCHI B
ANIEKTPOIHEPIETUUYECKUX CUCTEMAX [ DIEKTPOHHBIH e
3 pecypc] : yue6. mocodue / FO. B. Xpymes, K. 1. 3a- |[YuebHoe mocodue "|PRbooks"

nmoaoBHHUKOB, A. FO. FOmkoB ; ToMckuii MOJUTEXHHU-
yeckuil ynusepcurert. - Tomck : TIIV, 2012. - 153 c.
- ISBN 978-5-4387-0125-5




11.3. Ilepeuyens pecypcoB HHGPOPMAIUOHHO-TEJIEKOMMYHHUKANIMOHHOMI

cetu ""UnTepuer"

e Web of Science [DnekTpoHHBIH pecypc] : MyJIbTUIUCIUIUIMHAPHAS pedepaTuBHas Oa-

3a  JAaHHBIX. -

Philadelphia:

Clarivate

Analitics,

2016. — Pexum jgocryna

apps.webofknowledge.com. — 3ar. ¢ skpana. — 53. pyc.,aHri.;

e Scopus [DnekTpoHHBIH pecype] : pedeparuBHas 0a3a nanubix. — Netherlands: Elsevier,
2004. — Pexxum pocTtyma : scopus.com. — 3ard. ¢ 3kpana. — f3. pyc., aHri.;

e Elibrary [DOnekTpoHHBII pecypc| : HaydHas 2JIGKTPOHHas OmOimoreka. — MoOCKBa :
HD5B, 2000. — Pexxum nocryma : elibrary.ru. — 3aru. ¢ akpana. — S3. pyc., aHri.;

e Springer Link [OnekrponHsiii pecypc] : [0a3a mannbix |.— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.;

e Science Direct [DnekTpoHHBII pecypc] : KOJUIEKIUS IEKTPOHHBIX KHUT U3aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum goctyma : sciencedirect.com. — 3ari. ¢ skpaHa.

— 3. a\Arm.;

e Cambridge university press [DmexkTpoHHBII pecypc] : KypHajbl u3naTeascTea. — Cam-
bridge: Cambridge university press, 2018 . — Pesxxum moctyma : cambridge.org. — 3ari. ¢ skpaHa.

— 3. a\Arm.;

e NEICON [DnexTpoHHBII pecypc] : aieKTpoHHas HHPOPMALHUs : apXUB HAYYIHBIX KYp-
HajoB. — MockBa : HOMKOH, 2002. — Pexxum noctyma : neicon.ru/resources/archive. — 3ari. ¢

JKpaHa. — 3. pyc., aHIIIL.

11.4. IlepeyeHb NPOrpaMMHOI0 o0eceYeHu st

Ne Hanmenosanme IO KoanuectBo PexkBu3uTHI f0rOBOpPa (1aTa, HO-
n/n JIMLIeH3Ui1 Mep, CPOK JieiicTBHSA)
1 Windows 1398 Horoop Ne 690 ot 19.05.2015r.,
CPOK JICWCTBHS - OECCPOYHO
Horoop Ne 690 ot 19.05.2015r.,
. cpok neiictBus - OeccpouHo; [o-
2 Office Standart 1398 rosop Ne 727 ot 20.07.2016r., cpok
JIeWCTBHS - 6ECCPOUHO
Horosop Ne 61935138 oT
3 g;g;’lzi?iﬁM gf:;p:xMHoe ofecnesenne K 2 28.05.2012r., cpok meictBus - Oec-
patop ! CPOYHO

11.5. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEO0X0AMMOT 111
OCyILIeCTBJICHHSI 00Pa30BaTEIBLHOI0 MPOLECCa MO JUCHUILINHE (MOYJII0)

HaumenoBanue 060pyno- ) o ¥
BAHHBIX YUeOHbIX KaOuHe- dakTHYEeCKUIl aagpec 3 = 2
Ne TOB, J1a00paTopuii, MacTep- IlepeyeHb 0CHOBHOTO y4eOHbIX KAOMHETOB, =S § g §
n/n CKMX U p. 00bEKTOB [JIs1 o0opynoBaHust Jaboparopuii, Ma- g = g =
NPOBe/IeHUs] MPAKTHYECKUX CTEPCKUX M Ap. E § S
M J1a00PaTOPHBIX 3aHATHH
VYuebHast ayauTopHs IS
npoBeJieHus 3aHATul nekuu- | [Ipoektop, 3xpaH; cTo
OHHOTO THIA. YUueOHas ayau- | yUYeHWIeCKHid (MOHOOIIOK
TOPHS ISl IPOBEACHUS SZHSI- }};BYXMCCTHBIﬁf CTOI leeH)I/I- 445020 Camapcxas
o ' N 6310K) Tpex- 0b6mnactp, T. TONBATTH,
L g/:;gzl:: :;)I;IC/II;?);?/IZPE; ;ee((::izznglMgfgn npernojaana yaI. Ymaxosa, 57, 49,5 48
KypCOBOT'O MMPOEKTUPOBAHUS TGHLCKI/H‘/{, CTYII IIpenoiaBa- mosura o TIT No
. 19a, 2 stax, (3-211)
(BBITIOJTHEHUS KYPCOBBIX pa- | TEJIBCKHUH, 10CKa ayAnTOp-
60T). YueOHast ayauTopus Hasl.
JUISL IPOBEJICHHUS] TPYTIIOBBIX




n/n

HaumeHnoBanue o06opyno-
BAaHHBIX Y4eOHBIX KaOuHe-
TOB, JabopaTopuii, MacTep-
CKHX M JIp. 00beKTOB 115
NpoBeJeHUs] MPAKTHYECKUX
U J1a00pPATOPHBIX 3aHATHIH

IlepevyeHb OCHOBHOTO
00opynoBaHus

dakTHYeCKHUil agpec
yueOHbIX KAOMHETOB,
Jiabopartopuii, Ma-
CTePCKHX H Jp.

Iiomwane, M?

KoanuecTBo

MOCAT0OYHBIX

MeCT

Y MHUBUTyaTbHBIX KOH-
cynmbTanui. YueOHas ayu-
TOpUS TSI IPOBEICHUS 3aH-
TUH TEKYIIEro KOHTPOJISI U
MIPOMEKYTOUHOM aTTecTa-
LIHH.

JlabopaTopus "Monenupo-
BaHME 3IEKTPHIECKUX CH-
creM. BryTpusasoackoe
JNIEKTPOCHAOKEHHE U PEXKU-
Mbl". YueOHast ayaAuTopus
JUIS TIPOBEJICHHUS 3aHATHI
CeMHHapCKoro Tuma. Y4eo-
Hasi ayAUTOPHSI U1 KypCOBO-
TO MIPOCKTUPOBAHUS (BBIIOIN-
HEHHS KYPCOBBIX PadoT).
VYueOHast ayauTopus I
MIPOBECHUS TPYIIIOBBIX U
WMHIVBHUIYaJIbHBIX KOHCYJIb-
Tanui. YueOHast ay JuUTOpHs
JUIsl IPOBEICHUS 3aHATUN
TEKYILEro KOHTPOJIA U IIpo-
MEXYTOYHOH aTTecTaluu.

OKpaH, CTOJBl yYeHUYECKHUE
JIByXMECTHBIE (MOHOOJIOK),
CTOJI MPENoAaBaTEIbCKUM,
CTYJI IPEToJaBaTeIbCKHH,
JTocKa (MapKepHasi), KOM-
IUIEKT TUIIOBOTO JIabopa-
TOPHOTO 000PYIOBaHHUS,
IIK.

445020 Camapckast
007acTh, T. TONBATTH,
yi1. Yiakosa, 57,
no3umus mo TIT Ne 2,
2 arax, (2-210)

52

20

Kommnsrotepnsiit kiacc. ITo-
MeIIeHHe JJIs CaMOCTOsI-
TeJILHOHM paboThl. YueOHast
ayAUTOPHUSA JUTS TIPOBEACHHUS
3aHATHI CEMHHApPCKOTO THUIIA.
VYueOHast ayauTOpHs I
KypCOBOTO IIPOSKTHPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX pa-
00T). YueOHas ayauTopus
JUIS TIPOBEJICHNUS] TPYTIIOBBIX
W MH/IMBULyaJIbHBIX KOH-
cynpTanuil. YueOHas ayu-
TOPHS JJIsl IPOBEICHUS 3aHSI-
TUH TEKYILEr0 KOHTPOJIS U
MIPOMEXKYTOYHOH aTTecTa-
UM

Crobl yYeHH4ecKHe, CTy-
nbst yueHuueckue, [1K ¢
BBIXOJIOM B ceTh MIHTepHeT

445020 Camapckas
obunacts, . TosbsTTH,
LenTpanbHelii p-H,

yi. benopycckas, 1.14,
no3uius mo TII Ne 48,
4 srax, (I'-401)

84,8

16
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