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1. OIMCAHME YUYEBHOM JUCHUILJIAHBI

HaumenoBanue nmokasares

HaumenoBanue

XapakTepucTuKa y4eOHOi

YKPYNHEHHOMH Ipyninsl / AUCHUIINHBI
Hamnpasiienue noaroroBku / ovHasi 3a04HasA
IIpoguas / Mporpamma dpopma dpopma

BBICIIEr0 00pa30BaHusA o0y4yeHHs o0y4yeHHs

KommgecTBo 3a4eTHBIX

YKpynHeHHas rpymnmna

SJIUHUIL — 3 HaIPABJIEHUH MTOArOTOBKH
19.00.00 ITpomsblieHHas
DKOJIOTHS ¥ OMOTCXHOIOTHS

Mopynen — 1 Hampasnenue noaroToBKu

CwmpbIcTOBBIX MOAYJEH — 3

19.03.04 TexHoorus
MPOAYKIIMU U OPTraHU3aLUsL

OO0s3aTenpHas 4acTh

NuauBuayanbHble HAYYHO- UTAHUSL I'on moaAroToBKM:
HCCIEA0BATEIIbCKUE 3aIaHUS: 2- i \ 3-i
yenybnenHoe usyyeHue Cemectp
0MOeNbHBIX BONPOCO8 3-i
no 31eKmpomexHuKe u
9J1eKMPOHUKE.
Oo111ee KOIUYECTBO Jlekuuu
yacoB — 108

32 gac. ‘ 4 yac.
KosuecTBo yacoB B HenelO IIpakTuyeckue, ceMMHaApCKue
JUISE OYHOM (POPMBI OOYUCHHS: [Tpoduns 3aHATHS
aAyIUTOPHBIX — 4; - 30 ygac. ‘ 6 yac.

CaMOCTOSITENTLHOUN pabOTHI
oOyyaromierocss — 3

JlabopaTopHble 3aHATHUS

OO0pa3zoBarenbHas IporpaMma
BbICILIEr0 00pa30BaHUs —
OakanaBpuaT

CamocrosiTesibHas padoTa

44,15uac. | 95,15 uac.

NuauBuayaabHble 3a1aHUA
CTY/ICHTOB (aya.):

1,85 4ac. 2,85 yac.

®opma IpoOMeKYTOYHOMI
arrecTalMu:
(3auer, 3a4eT ¢ OLIEHKOH,
9K3aMEH)

3auét

CooTHOlIeHNEe KOTMYECTBA YaCOB ayAMTOPHBIX 3aHATUN M CAMOCTOATENBHOM pabOThl COCTABIISIET:
U1 O4HOM opMBbl 00yueHus — 62/46
111 3204HOU (popMbl 00yuenus — 10/98




2. IEJIA M1 3AJTAYM YYEFHOM JUCIIUILINHBI

Heap yueOHO# AUCHUIIMHBI: (OPMHPOBAHUE Y CTYJAEHTOB TEOPETHUECKUX 3HAHUI
(¢u3NUEeCKNX OCHOB (DYHKIIMOHUPOBAHMS COBPEMEHHBIX 3JIEMEHTOB 3JIEKTPHUUECKHX
YCTPOWCTB, NMPHUHIMIIOB PabOThl IMEKTPOYCTAHOBOK M HUX XapaKTEPUCTHK, IIEKTPOHHBIX
CXeM M (YHKUIMOHAJIBHBIX Y3JI0B aHAJIOTOBOW M LU(POBOM DSIEKTPOHUKU U MHUKPO-
ANEKTPOHUKH, A TAKXKE, IPAKTUYECKUX HABBIKOB B 00JIACTH (PU3NYECKOT0 IKCIEPUMEHTA 110
U3Y4YECHHIO UX XAPAKTEPUCTHK.

3agayn y4eOHOW JUCHUIIMHBI: IIOATOTOBKA CTYJEHTOB K CaMOCTOSITEIIBHOMY
IIPOBEACHUIO TEXHUYECKOI0 OOCIYKUBAHUS JIEKTPOYCTAaHOBOK H IEKTPOOOOPYAOBAHHUS B
OTpaciy, TEOPETHYECKasl U MPAKTUYECKasl MOATOTOBKA WH)KECHEPOB HEJIEKTPOTEXHUYECKHUX
CHEeLMaIbHOCTEN B 00JIACTH 3JEKTPOTEXHUKU U DJIEKTPOHUKU B TaKOM Mepe, 4TOObl OHU
MOIJIM BBIOMpPAaTh HEOOXOAMMBIE 3JIEKTPUUECKUE, IJIEKTPOHHbIE M MUKPOMPOLIECCOPHBIE
YCTPOWCTBA M OCHACTKY, YMEThb HX NPABUJIBHO M PAalHOHAJIBHO OJKCILIyaTUPOBATH H
COCTaBJIATh TEXHUYECKHE 3aJ]aHUs MH)XKEHEPAM-3JIEKTPUKAaM Ha Pa3pabOTKy 3IEKTPUUYECKUX
gacTe  aBTOMAaTU3MPOBAaHHBIX  YCTPOMCTB I YHOPAaBIEHUA  TEXHOJOTMYECKUMHU
ITPOU3BOJICTBEHHBIMH IPOLIECCAMH.

3. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO
Vyebuas aucuumuimaa b51.0.18 Dnexkmpomexnuxka u 21eKmMPOHUKA OMHOCUMCA K

obsazamenvhot yacmu OI1OI1
Obecneuusarowue Oucyuniunvl. «®Dusnukay, «Beicmias wmaremarukay, «VHxeHepHas
rpadukay, «KomnsrorepHas rpaduka
Obecneuusaemvle OUCYUNTIUHDL: «IIpoexTupoBaHue MpeanpUITUN 1007010(S):70) 71
MPOMBIIIIIEHHOCTH, «O00pyA0BaHNE MPEANPUATUN OTPACIH (MACO-MOJIOUHAS U PHIOHAS )»

Ilepeo uzyuenuem oucyuniunsl CTYACHT JOJDKEH:
3HATh:
— OCHOBHBIE 3aKOHBI AJIEKTPOTEXHUKH IS DJIEKTPUUECKUX U MAaTHUTHBIX LIETIEH;
— METOJIbI U3MEPEHUS PTEKTPUUECKUX U MATHUTHBIX BEJTUUHH;
— YCTPOWCTBO M MPHUHIUI paboThl TpaHCHOPMATOPOB, Tpex(a3HbIX ACUHXPOHHBIX U
CUHXPOHHBIX MAIlIMH ¥ MAIINHBI IOCTOSHHOTO TOKA;
— OCHOBHBIE PEXUMBI paOOThI 3JIEKTPOTEXHUUYECKOTO 000PY10BaHUS
yMeTh:
— COCTaBJISITh TMPOCTHIC AICKTPHUUECKHE CXEMbl HA MOHTQ)XHOM M BUPTYaJlbHOM pabouem

CTOJIE;

— TPaMOTHO MIPUMEHSTH B CBOCH paboTe AIIEKTPOTEXHUUYECKUE YCTPOICTBA U TPUOOPBHI.

— TNpaBWIBHO HCIOJb30BATh 3aKOHBI JJIEKTPOTEXHMYECKOTO aHaliM3a U pacuéra
BO3HUKAIONIMX 33Ja4 IPU TPOCKTUPOBAHUU U IKCIUTYaTAMU MPOCTEUIINUX SIEKTPUUYECKHUX
CUCTEM U UX YCTPOMICTB;

— OTIPEJIENIATh MPOCTEHUIIINE HEUCTIPABHOCTH M COCTABIISTH CIIEITU(UKATIHH.
BJIA/I€Th:
— 0a30BBIMH HaBBIKAMH TIPH pabOTE C OCHOBHBIMH JJIEKTPOTEXHUUYECKUMHU MPUOOpaMU U
000py1I0BaHUEM;
— 0a30BBIMH NTPUEMAMU pacuéTa MPOCTEHIINX IEKTPUUECKUX CXEM
— HaBBIKAMHU aJIeKBaTHOM (HOPMYJIMPOBKH 3a/ay, PEHIaeMbIX METOJAMH H3JIaraeMbIMU B
Kypce;
— HaBbIKaMU MIPUMEHEHUS CPEJICTB U METOJIOB BBIUUCIUTEIbHON TEXHUKH.




4. KOMIETEHIUU OBYYAIOUIETOCsl, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHUS YYUEBHOW JMCLUMIIJIUHBI (MOLYJIS)

B pesynbrare ocBOeHUS M3Y4YCHUS Y4€OHOU MUCIHMILIMHBI Y 00YUYaIOMIerocs TOJDKHBI ObITh
chOpMHUPOBAHBI KOMIIETEHIINH Y HHAMKATOPbI UX JO0CTUKEHHS:

Koo u naumenosanue
KoMnemeHuyuil

Koo u naumenosanue unouxamopa
00CMUNCeHUsL KOMnemeHyuu

OIIK-3. Cnocoben
HCIIOJb30BaTh 3HAHUS
WH)XCHEPHBIX HAYK B
00J1aCcTH IKCILIyaTaluu

NM-lonk-s IlpumeHnsier 3HaHUS MHXKEHEPHBIX HAayK B O0JIACTH
9KCITyaTalldd COBPEMEHHOI0 TEXHOJIOTMYECKOTo 000pyI0BaHMUs,
npuOOPOB U MEXAHU3MOB UCIIOIB3YEMbIX B MHAYCTPUH NMUTAHUS

N/-20mk-3 Wcnonb3yeT 3HaHUA WHAKEHEPHBIX HAyK IpPU pacyere U
moa0ope COBPEMEHHOTO TOPrOBO-TEXHOJIOTMUYECKOTO 00O0pY/I0BaHUS,

COBPEMEHHOTO )
TeXHOIOTMLEECKOTo MPUOOPOB U MEXAHU3MOB JJISI IPEIITPUSATHIA TATAHUS
06Opy/10BaHNS 1 NJ-3onk3  [lpuMensier  3HaHMST  MHXKEHEPHBIX  HayK  IpH
npu6opoB MIPOCKTHPOBAHUH 0OBEKTOB UHAYCTPHH ITUTAHUS
3
MPOEKTUPOBAHUS

peANPUSTHI MUTAHUS

B pe3ynvmame uzyuenus yuebHot Oucyuniunbl 00y4arouuiicst O0INCEeH:

3HATH:

- OCHOBHBLIC pa3aciibl SJICKTPOTCXHHUKU W IJICKTPOHUKH, POJIb WU MCECTO AWCHHUIUIMHBI B
COBPEMEHHOM TEXHHMKE M TEXHOJOTHH; CIOCOObI MOJYYECHHs, MPeoOpa3soBaHUsl U TPUMEHEHUs
3JIEKTPOIHEPTUH;

- OCHOBBI (DM3UKH SIBICHHN B DJIEKTPHYECKMX M MAarHUTHBIX IEMAX; METOMABI pacuera
QJICKTPUYCCKUX W MArHuTHBIX Heﬂeﬁ B Pa3IMYHBIX PCKHUMAX; OCHOBHBIC THUIIbI JJICKTPUUYCCKHUX
MallliH W TPaHC(POPMATOPOB W OOJACTH MPHUMCHEHHUSI 3JIEKTPOHHBIX MPUOOPOB M YCTPOMCTB;
IIPHUHIHIIBI pa6OTBI OCHOBHBIX JJICKTPUYCCKHUX MAllIWH MW alllaparoB, HUX paﬁoqne 1 IIYCKOBBIC
XapaKTEePUCTHKH, (H3UYECKUE OCHOBBI DJIEKTPOHHKH, KOMIIOHEHTBI JIICKTPOHHOW TEXHHKH,
CXEMOTEXHUKY aHAJIOTOBBIX U LIU(PPOBBIX YCTPONUCTB, ApXUTEKTYPY MUKPOIPOIIECCOPHBIX CUCTEM.

yMeThb:

= MOACIIMPOBATH U PaCCUUTHIBATH SJICKTPUYCCKHUEC U MArHUTHBIC LCTIH SJICKTPOTCXHUYCCKUX
CUCTEM M DOJICKTPOHHBIX YCTpOI\/JICTB; MMOJIB30BAThHCA HWHXCHCPHBIMU TIPHUKIIAAHBIMU [MaKETaMU
KOMITBIOTEPHBIX ~ MPOTpPaMM; TOJIb30BAaThCs MpaBWJIaMUd  O€30MacHOCTH TpH  paboTe Ha
ANEKTPOTEXHUYECKUX YCTAHOBKAX, a TAaK)Ke MPU paboTe ¢ AIEKTPOHHBIMU YCTPOHCTBAMHU.

BJIaJIeTh:

- MeToAaMH 00pabOTKH Pe3ysIbTaTOB SKCIIEPUMEHTOB; MPUHIIUIIAMH CO3JaHUs (PU3NUYECKUX
MOJENEN DJIEKTPOTEXHUYECKUX U DJIEKTPOHHBIX YCTPOMCTB M HMX OKCIIEPUMEHTAJIBHOIO
HUCCICOOBAaHMA, HaBbIKaMW HCIIOJB30BaHUA TPHUKIAAHBIX HporpaMm IOjid MOACITUPOBAHUA
JNEKTPUYECKUX ¥ MATrHUTHBIX I€Nedl W DIIGKTPOHHBIX YCTPOHCTB, a Takke paboThl ¢
BBIYMCIIUTEIIBHON TEXHUKOW JIJI PENIEHUS] paCCMaTPUBAEMOTO Kpyra 3ajad.

5. MPOT'PAMMA YUYEBHOM JUCIHUITIJIAHBI

CMmbIc/10BO# moayJab 1.
JIEKTPOMAarHeTHU3M.

Tema 1. IlocTosiHHbII TOK. BBeeHue, o0mIMe cBEeICHNS, TEPMUHOIOTHS U TIOHATHS. DJICKTPUICCKUE 11T
C OJTHUM HCTOYHUKOM MUTAHUS, TTOCICIOBATCIILHOC, MAPAJIJICIBHOC U CMCITAHHOC COCANHCHUS aKTUBHBIX U
MacCUBHBIX 3d1eMeHToB. CBoicTBa M oOnacTu mpumeHeHus. 3akoHsl Oma, Kupxroda. Pacuér m anamus
CJIOKHBIX IIeTeld MOCTOSHHOTO TOKa IPH TOMOIIM TMPSMOro MpUMEHeHHs 3akoHOB Kupxroda, merona
CYTIEPIO3UIINH, Y3JI0BOr0 HAMPSKEHUS U METO/1a KOHTYPHBIX TOKOB.

AHau3 W pacyér wemed IOCTOSTHHOIO M IIEPEMEHHOI0 TOKA.



Tema 2. IlepemeHHblii ToOK. OOUME TMOHATHUA, TEPMUHBI, COOTHOIIECHUS MEXIY pa3IMYHBIMU
ONpENIEICHUSMU MIEPEMEHHBIX BEIMYMH. Llenu ¢ akTUBHBIM, MHAYKTUBHBIM M €MKOCTHBIM 3JIEMEHTAaMH.
[locnenoBarensHplii U mapamnenbHbli  RLC koHTyp. BekTOpHBI aHanu3 Lieneld NEepeMEHHOro TOKa.
TpeyroabHUKA TOKOB, COINPOTUBIICHUH, HANpsOKeHUM, MolHocTe. Pe3onancHeie unenu. Ilonsarue
KOd(UITMEHTa MOIITHOCTH.

Tema 3. MarHuTHbIe 1eNH. 3aKOHBI MAarHUTHBIX 1enei. Pacuér maruutHOM 1ienu. [Ipsmas u obpaTHas
3aznava. Karyiika co cTaJIbHbIM CEpACUHUKOM B IIENH IEPEMEHHOIO TOKA.

Tema 4. Tpéxdasnble nenu nepeMeHHoro Toka. Oomue cBefaeHus o TpéxdasHbIxX ceTax. [ enepupoBanue
Tpéxdaznoit 3.1.c. CoequHeHne reneparopa (Tpanchopmaropa) 3Be3a0i U TpeyroabHUKOM. CoequHEHHE
OpUEMHUKOB 3BE3[0M U  TPEYroJbHUKOM. MomHocTh Tpéxdasupix 1eneil. CHMMETpUYHBIE U
HECUMMETpPUYHbIE TPEX(Pa3HbIC IETIH.

Tema 5. DaexkTpuueckue udMepenusi 1 nmpudopnl. CoBpemMeHHass u3MepuTenabHas 0aza. OmnpexneneHue
ommnOoOK m3MepeHus. KOHCTPYKTHBHBIC pEIIeHUs NpU KOHCTPYMPOBAHUH M CO3JIAHUHM H3MEPUTEIBHBIX
npubopoB. M3mepeHuss TOKa, HANpPsHKEHUS, MOIIHOCTA W DSHEPTUH, COMNPOTUBICHHM, YacCTOTHI,
HERJIEKTPUYECKUX BEITUYHH.

CMBICIOBOIT MOAYJIb 2. JJIeKTPpHYECKHE MAIIMHBI U TpaHcopMaTopbl. JJIeKTPOOOOPYAOBAHNE U
3JIeKTPONPHUBO/I.

Tema 6. Tpancdopmaropbl. Haznauenue tpaHchopMaTOpOB, UX YCTPOMCTBO M MPHUHIMI ACHCTBHUS.
Xomocroii xox Tpancdopmartopa. BekrtopHas amarpamma. PabGora TpancdopmaTopa moOJ Harpy3Kou.
Bektopnas nguarpamma. IlpuBenennbiii  Tpanchopmarop. Kaoa. u  kodhUIMEHT MOIIHOCTH
Tpancpopmaropa. BHemHsisi xapakrepuctuka. Tpéxdaszneie TpaHchOpMaTOpbl, aBTOTpPaHC(HOPMATOPEI,
CHelHalbHbIe U U3MEPUTENbHbIE TPAaHC(POPMATOPHI.

Tema 7. DJuexkrpuuyeckue MAaIIMHBbI.  YCTPONHCTBO M MNPUHIUN pPabOThl ACHUHXPOHHOM MAIIMHBI.
ACHHXpOHHBIE ABUTATENH C (Pa3HBIM U KOPOTKO3aMKHYTHIM POTOPOM. DKCILTyaTallMOHHBIE XapaKTePUCTUKU
aCMHXpPOHHBIX MamuH. [loHsATHE O paboTe aCMHXPOHHON MaIllMHBI B PEKUME TeHeparopa, ABUTaTes,
3JIEKTPOMArHUTHOTO TOpMO3a, (a3operynsTopa, aBrorpancopmaropa. Ilyck u peryiaupoBaHue CKOpOCTH
BpaileHus apurarenei. CHHXpOHHbIE MAlllMHbI, yCTPOWCTBO U MPUHLMI padoThl. /[BUraTenu moCcTOSIHHOTO
TOKa, YCTPONCTBO U MPHUHLIHUIT PaboThl. CrIocoObI BO30YKACHHS, 00IACTH IPUMEHEHHS.

Tema 8. DiexTpoobopyroBaHue 1Jsi AaBTOMAaTHYEeCKOr0 M PYYHOIO YNPABJIEHHMS B 3JIEKTPHYECKHX
mensax. OOmue cBeneHus. KomMmyTallmoHHbIE W 3alUTHBIE ammapaThl YIPaBICHUS ACHUHXPOHHBIMU
nsurarensiMu.  CxemMbpl  aBTOMaTHYEeCKOro  YNpaBIEHMs UM 3alUThl ACUHXPOHHBIX  JIBUTaTeleH.
PerynupoBanue ckopoctd BpaimieHus. CxeMbl 5SHEpProcHaOXKeHUs Ha MPEINpHUITHIX MUIIEBOH U
nepepadaThIBAIONIEH MPOMBIIIIICHHOCTH.

Tema 9. DuexkTpmuyeckoe ocBemeHHe. PacuéT M IPOEKTHpPOBAHME HIIEKTPUYECKOTO OCBEILEHUS Ha
NPEANPUITHIX THIIEBOM W TepepaldaThIBAONMIC TMPOMBIIUIEHHOCTH, NPEINPUATUAX TOPTOBIM H
pecTopaHHOro Ou3Heca.

CMmbIC/I0BOIT MOAYJIb 3. DJIEKTPOHUKA U MUKPONIPOECCOPHAS TEXHHUKA.

Tema 10. IToaxynpoBoaunkoBbie Npudopbl. O0IIKE CBEACHHUS O MOJYNPOBOAHUKAX. [IHMOABI, THPUCTOPHI,
TpaH3ucTOpbl. CXeMbl MOAKIIOUEHUs M nuTaHus. Boimpsmurenu. CereBble (QUIBTPHI. YCHIMTENN TOKA,
MOITHOCTH. YacTOTHBIE TPeoOpa3oBaTEIH.

Temall. Mukponpoueccopuasi rexuuka. O0muue cBeeHusi 006 apXuTeKType MUKporpoieccopa. Cuctema
KOMaHJ MHUKpornpoueccopa. Jloruueckue snementsl. Co3znanue (pparMeHTa MUKPOIPOIIECCOPHONW CHCTEMBI
JUISL TTO/JIEpKaHus 3aJaHHOTO 3HAUEHUSI TEXHOJIOTUYECKOT0 MapamMeTpa 00beKTa.



6. CTPYKTYPA YUYEBHOM JUCIHUILIMHBI

HaszBanusi CMBICIIOBBIX MOJTYJIEH U TEM

KomndgecTBo yacoB

JlneBHast hopma 00yUeHuUs

3aouHas popma oOyueHuUs

Bcero

B TOM YHCJIC

1

H2

126’

mant | CP?

B TOM YHCJIC

Bcero

=

! 2 na6® | want

CP’

1

2

1
3

4

5

6

e
\O

10

11

Moayas 1

CMmbICJI0BOH MOayJb 1. AHanu3

M pacyuéT

Lemnen

ITOCTOSIHHOT'O 1

TIICPEMEHHOT'O TOKA.

Tema 1. IlocTosinubiii Tok. 3akonsl OMa, Kupxroda. AHanus u pacuér neneu
MOCTOSTHHOTO  ToKa. [locnemoBarensHOe, TMapajulelbHOE M CMEMIaHHOE
COCAVMHEHUS aKTHBHBIX W MACCHUBHBIX 3JIEMEHTOB. PacdéT m aHamm3 CIOKHBIX
Herneil IOCTOSTHHOTO TOKa IIPW MOMOIIM MPSMOTO IPUMEHEHHS 3aKOHOB
Kupxroda, MeToma Cyneprmoswnuy, Yy3JI0BOTO HANpsDKCHHS M METojAa
KOHTYPHBIX TOKOB.

10

8,5

Tema 2. Ilepemennslii Tok. OOmmIMe MOHATHS, TEPMHUHBL, COOTHOIIICHUS MEXKIY
pa3NMYHBIMH ONpEACICHUSMU MEPEMEHHBIX BENWYMH. IlocnenoBaTenbHBIN U
napauienbabiii  RLC koHTyp. BekTopHBIA aHanu3 1eneil nepeMeHHOro ToKa.
[Tonsitue ko3 durmeHTa MOIHOCTH.

0,5 0,5 -

Tema 3. MaruuTHble IeNH. 3aKOHLI MAarHUTHBEIX Lieneid. Pacuér mMarHUTHOHN
nenu. [Ipssmast u o6patHas 3agava. Karyiika ¢ CTaIbHBIM CepJeUHUKOM.

0,5 0,5 -

Tema 4. Tpéxda3nble nHenu nepeMeHHOro Toka. OOmue CBeACHUSI O
Tp€xdasubix ceTsax. [enepupoBanme TpéxdazHor »s.a.c. CoeauHeHHE
reHeparopa (TpaHcopmaTtopa) 3Be3oN U TpeyrossHUKOM. CoenuHeHHe
NpUEMHUKOB 3BE3/I0M M TPEYroJIbHUKOM. MoIHOCTh TpEX(]aszHbIX Iemnei.
CHUMMeTpHUYHBIE 1 HECUMMETPHUYHbIE TPEXha3HbIe IIEIH.

7,75

0,25 | 0,5 -

Tema S. Daexkrpuyeckne wu3MepeHusi u  npudopnl. CoBpeMeHHas
n3MepurenbHas 6a3a. OmperneneHue OmHMOOK H3MepeHus. KoHCTpyKTHBHEBIE
pemieHuss NpH KOHCTPYHPOBAHMH M CO3JaHMHM H3MEPHUTEIBHBIX IPHUOOPOB.
W3mepeHnst TOKa, HaNpsDKCHMS, MOIIHOCTH W OSHEPTUH, CONPOTHBIECHUM,
4acTOThI, HEITEKTPUUECKUX BEIHUHH.

7,75

0,25 | 0,5 -

CMBICJI0BOI MOTYJIb 2. DIEKTPUUECKHE MAIIMHBI ¥ TPAHC(HOPMATOPHI

. DnekTp

0000PYJIOBAHUE U DJIIEKTPO

TPUBOJT

Tema 6. Tpanchopmartopsl. Haznauenne TpancopmaTopoB, HX YCTPOHCTBO H
TIPUHIIAIT ASUCTBUS. XOJIOCTOW X0/ TpaHchopMmaTopa. BekTopHast amarpamma.
Pabora Tpanchopmaropa moxa Harpy3koil. Bekropras amarpamma. K.aga. u
ko3(h¢unmeHT MmomHocTH TpaHcdopmaropa. TpéxdasHsle TpaHCHOpPMATOPHI,
aBTOTpaHC(HOPMATOPBL, CIIEHHAIBHBIE U M3MEPUTEIbHBIE TPAHC()OPMATOPHI.

12

7,75

025 | 0,5 -

Tema 7. DjekTpHuecKHe MAIIMHBI.  YCTPOHCTBO M MNpPHUHIMI pabOTHI
ACHHXPOHHOW  MamMHBl.  ACHHXpDOHHblE  JBHrareJd C  (asHeIM U
KOPOTKO3aMKHYTBIM __ POTOPOM. OKCIUTyaTallUOHHBIE  XapaKTEPUCTHKH

12

6,75

0,25 | 0,5 -




ACHHXPOHHBIX MammH. IlyCK W perynmpoBaHHE CKOPOCTH BpAaLICHUS
JBUraTeseu.

Tema 8. DjexkTpoodopyaoBaHuHe IS AaBTOMATHYECKOr0 M PYYHOIo
ynpaBieHHs B dJIeKTpuueckux nensx. OOmue cBeneHns. KommyranuoHHsie
U 3allUTHBIE ammaparbl yNpaBJIeHHs AaCHHXPOHHBIMU ABMrareasiMu. Cxemsl
AaBTOMATHUYECKOTO YNpaBIGHUS U  3alUThl ACHUHXPOHHBIX JBHUraTeseil.
PerynupoBanue ckopoctu  BpamieHusi. CXxeMmbl 9SHEprocHaOXeHHs Ha
NpEANPUSTHIX THIIEBOH U epepadaThBaroNeld TPOMBIIIIEHHOCTH.

9,75

0,25

0,5

Tema 9. OuekTpnuyeckoe ocBemeHue. PacuéT U IpoeKTHpPOBaHUE
INEKTPUUYECKOTO OCBELICHUS Ha HOPEANPUATHAX MUILEBOH u
nepepadbaThIBalOlIell  MPOMBINUICHHOCTH,  NPEANPHATHIX  TOPrOBIM U
pecTOpaHHOTo OHM3Heca.

9,9

0,25

0,5

9,15

CMBICJI0BOI MOAYJIb 3. DIEKTPOHUKA U MUKPOIIPOLIECCOPHAs TEXHUKA.

Tema 10. TlomynpoBoaHukoBbie — npubopsl.  OOmue  cBemeHHS O
MOJYTIPOBOIHUKAX. J{MOJBI, TUPUCTOPHI, TPAH3UCTOPHL. CXEeMbI MOAKIIOUEHUS U
nutanus. Beipsmurenu. CereBble (UIBTPBI. Y CHIMTENN TOKA, MOIIHOCTH.
YactoTHbIE TPeoOpa3oBaTEINH.

12,15

4,15

15

0,5

0,5

14

Tema 11. MuxkponpoueccopHas TexHuka. OOuue cBeleHHs 00 apXHUTEKType)
MuKpomnponeccopa. CucremMa  KOMaHA — MHKpompoueccopa. Jloruueckue
anemeHTbl. Co3manme  (parMeHTa MHKpPOIPOIIECCOPHONW  CHCTEMBI  UIS
TI0J|/Iep KaHMsl 33/IaHHOT'O 3HAUCHHUS TEXHOJIOTHUECKOT0 NapaMeTpa 00beKTa.

12

15

0,5

0,5

14

Karr®

1,6

1,6

0,6

0,6

CP3x’

K23

Karmx’®

0,25

0.25

0,25

0,25

Konrtpouan!’

2

2

Bcero uacos

108

32

30

1,85

44,15

108

2,85

95,15

[Mpumeuanus: 1. 1 — nexiuy; 2. M — NpaKTUIECKHE (CEMUHAPCKUE) 3aHATHS; 3. 1T — 1a00opaTOpHbIE 3aHATHUS; 4. UHI — UHAUBUAYAIbHBIE KOHCYIbTAIINH
¢ menarorudeckumu padotaukamu; 5. CP — camocrositenpHast padota; 6. Kart — koHTakTHas paboTa Ha aTrTecTanuio B nepuoj ooyuenus; 7. CPak —
camMocCTosITeNIbHAsl padoTa B MEPUOJ MPOMEKYyTOUHOM aTTectanuu; 8. KD — KoHCynmbTanuu nepen 3k3ameHamu; 9. KarTok— KoHTakTHas pabora Ha
aTTECTAIUIO B Mepro/ dk3aMeHamoHHOM ceccuu; 10. KoHTposib — 4ackl Ha TPOBEIEHNE KOHTPOIBHBIX MEPONIPUATHH (3.(.0.).




7. TEMbI CEMUHAPCKUX U MPAKTUYECKHX 3AHATUM

KoanuecTBo yacoB
Homep
Ha3Banue TeMbl OYHas 3a04Has
n/n
¢popma ¢popma
1 [TocTOSIHHBIN TOK. 4 1
2 IlepeMeHHBIN TOK. 2 0,5
3 MarauTHbIE LETH. 2 0,5
4 Tpéxda3zHpie 11enm nepeMeHHoro ToKa. 2 0,5
5 DJeKTpUUeCcKre H3MEPEHHS U IPUOOPHI. 2 0,5
6 TpanchopMaTopsl. 4 0,5
7 DNeKTpUYECKUE MAIIUHBI. 4 0,5
3 DneKTpooOOpyIOBaHUE Ui~ aBTOMAaTHYECKOTO M Py4YHOTO ’ 0.5
YOpaBIeHUS B DIEKTPUUECKHUX IEMSX. ’
9 DJIEKTPUYECKOE OCBEIICHUE. 2 0,5
10 [ToynipoBOTHUKOBBIE TPUOOPHI. 4 0,5
11 MukponpolieccopHas TEXHHKA. 4 0,5
Bcero 30 6
8. TEMbI IABOPATOPHBIX 3AHSITHUH — ne [IPEAYCMOTPEHBI
Ne KoauuecTBO 4acoB
Ha3Banue Tembl
n/n o4yHas popma 3ao04Has ¢popma

9. CAMOCTOATEJIBHASA PABOTA

KosnnyecTBo yacos
Homep
i Ha3Banue Tembl OYHasA 3a04Has
¢popma ¢popma
1 [TocTOSIHHBIN TOK. 4 7
2 IlepeMEeHHBIH TOK. 4 7
3 MarHuTHbIe LIEIIN. 4 8
4 TpéxdazHble 1€y NEPEeMEHHOT0 TOKA. 4 7
5 DJeKTpuUecKrue U3MEpeHHsl U IPUOOPBI. 4 7
6 TpanchopmaTopsl. 4 7
7 DNEKTPUYECKHE MAIIUHBI. 4 6
2 OnexkTpoobopyoBaHUE MAJII ABTOMATUYECKOTO M PYYHOTO 4 9
YIOPABJIEHUS B DJIEKTPUUECKHUX LEMSX.
9 DJIEKTPUUYECKOE OCBEIICHHUE. 4 9,85
10 [TosrynipoBOIHUKOBBIE MPUOOPBHI. 4,15 14
11 MukpornporneccopHasi TEXHUKA. 4 14
Bcero 44,15 95,85

10. OBECIHEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA JId JHUMIl C
OI'PAHUYEHHBIMU BO3SMOXHOCTAMU 310POBbS U HHBAJIN10OB

Pabouan npozpamma adanmuposana Ona JAUY C YMEPEHHLIMU HAPYUIEHUAMU QYHKUUIL
3peHus, cyxa u pequ.

B xone peanuzanuu y4eOHOW AMCHUIUIMHBI HCIIONB3YIOTCS TAaKUE JOMOJHUTEIBHBIE METOJIbI
o0ydeHusl, TEKYyIIEro KOHTPOJSI YCHEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaluu OOydaromMXcs B
3aBUCHMOCTH OT UX WHIUBUAYAIBHBIX OCOOCHHOCTEH:




- IEKIUW ¥ 3aJaHusl MPaKTUKyMa O(OpMIISIOTCS B BHJIE 3JIEKTPOHHBIX JOKYMEHTOB, KOTOpPbHIE
MOTYT OBITh YBEIMYEHBI 10 YAOOHOTO MOJib30BaTeNo mpudTa (s MPOCMOTPAa HCHOIB3YIOTCS
nporpamMmsl 1j1st uteHus ¢ainoB *.pdf u *.doc, *.docx);

- MUCbMEHHBIC 3a/IaHUS BBITIOMHSIOTCS HA KOMITBIOTEPE CO CIEIUAIM3UPOBAHHBIM TPOrPAMMHBIM
o0ecrieueHrneM WIH B TETPaIu;

- U1 CITa0OBUIAIINX, IPU HEOOXOIUMOCTH, MPEIOCTABIIETCS 3BYKOYCHIMBAIOIIAs amlaparypa
UHUBUAYATBHOTO MOJIb30BAHHUS; BO3MOXHO TAaK)K€ UCIOJIb30BaHUE COOCTBEHHOW 3BYKOYCHIIMBAIOIIEH
anmapaTypbl HHIUBUIYaTHHOTO MOJIb30BAHNUS,

- U1s1 caboCIbIIaluX, MPU HEOOXOIMMOCTH, MPEAOCTABISIETCS YBEINYUBAIOIIEEe YCTPONUCTBO;
BO3MOYKHO TaK)X€ UCTOJIb30BaHUE COOCTBEHHBIX YBEITMUNBAIOLINX YCTPOMCTB;

- TeKYUIUI MOJYJBHBIM KOHTPOJIb OCYIIECTBIISIETCS 110 pe3yIbTaTaM BBIIIOJIHEHHOTO MPAaKTUKyMa
Y TECTHUPOBAHMS HA KOMIIBIOTEPE;

- 3a4eT SBJIAETCS PE3yJIbTaTOM HaOpaHHBIX CTYJECHTOM Ha MPOTSDKEHUU CeMecTpa OaiioB; MPH
HEOOXOJMMOCTH TIOBBIIICHUsT OA/NIOB CTYJIEHT MOXKET OTBETHTHh Ha JIONOJHHUTEIBHBIC BOIPOCH B
MUCbMEHHOM BHjIe (He Oosiee 20 6aiioB);

- IPH HEOOXOAUMOCTH, MPELyCMaTPUBACTCS YBEIIMYCHNE BPEMEHH ISl IOJTOTOBKH OTBETA;

- mpolelypa TpOBeNeHUs 3adera [Uisi OOydYaloIIMXCsl YCTaHAaBIUBAETCS C YYETOM HX
MHJUBUAYAIbHBIX ICUXO()U3UUECKUX OCOOEHHOCTEH.

[IpoBenenue mporeaypsl OLIEHUBAHUS PE3yJIbTaTOB OOyUEHHUS JOMYCKAETCs C MCIOJIb30BAHUEM
JTMCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.

ObecneunBaeTcss 10CcTyn K HMHGOPMAIMOHHBIM U OuOIMOrpaduueckuM pecypcaM B CETH
WuTepHeT U1 Kaxaoro odyvaromerocs B (hopMax, aJlaliTHPOBAHHBIX K OTPAHHYCHUSIM UX 3JI0OPOBBS U
BOCHPUATHS UH(DOPMALIUH.

11. THAWBUAYAJIBHBIE 3AJJAHUS (BbizaloT aJsi CTYJAEHTOB, HAXOASLIUXCS HAa
HHIUBHAYAJIbHOM rpaduke, a TaKKe CTY/I€HTOB, KeJIAIIIMX NOBBICUTH 0aJ1J1)

K nHauBuyanbHBIM 3a/JaHUSIM OTHECEHO BBITIOJHEHUE JIOMAIlIHENH KOHTPOJIbHON paboThI U (MIIH)
pacueTHO-rpauyeckoil  pabOTBl B  COOTBETCTBHMM C  METOJUYECKUMH  YKa3aHUAMH IS
CaMOCTOSITENIbHOM pabOThI CTY/I€HTOB, HAIIMCAHNWE HAyYHBIX pa0OT Ha KOH(EPEHIMH U Ip. BUJIBI padboT
10 TEMaM Kypca.

NuauBuayanbHble 3alaHusl OTOOpaXalOT COJEp)KaHHWE JHUCLUUIUIMHBI U COOTBETCTBYIOT €€
CTpYKType (colepaTelbHbIM MOJYJISM UM BXOJMIIMM B HHUX TeMaM, HUX JIOTHYECKOH
MIOCJIEI0BATEIBHOCTH ).

WupuBuyanbHble 3aJaHUs OPEANoNaraloT 3HaHUE MPUHLUIOB, COAEP)KaHUs, MOHATUIHOIO
anmnapara — Ijioccapusl JUCHUIUIMHBL M, BMECTE€ C TEM, MCIIOJIb30BaHHE 3BPUCTUYECKOrO MOTEHIMAIa
MBILUICHUSL.

NnauBuayanbHble 3ajaHUS] UMEIOT KOMIUIEKCHBIM XapakTep U BKIIIOYAIOT B ceOsl:

- TEOPETUYECKHUE BOIIPOCHI,

- 33/1a4H;

- onpesieneHus — AeUHUINHN 0a30BbIX MOHATHIH C BBIJEICHUEM UX 3HAYCHUS.

I[IPUMEPHBIU IIEPEYEHB 34JAHUH
VI KOHTPOJIBHbBIX PABOT

KonTponsHas padora Ne [

3apaua L.I. [{ns snextpuueckoi nenu noctostHHOro Toka (puc. I.I) onpenenuts Toku [ —
I7 B BeTBsiX pe3uctopoB Ri — R7, coctaBuTh GanaHc MOIIHOCTEH, a TaKKe ONPEACIIUTh PEeKUM
paboThl UCTOYHUKOB MUTaHUs U Hanpsbkenne Uiz mexay Toukamu | n2 nenu. ConpoTuBiaeHHS
pe3ynbratoB R1 — R7, OJIC E1 — E¢ n Hanpsokenust Us u U7 ICTOYHMKOB NUTaHUS IPUBEIEHBI B
tabn. I.I. [Tonoxxenue Beikmtouareneii B; — Bs u Metos pemenust ykazansl B Ta0. 1.1, a.

Taomuna 1.1



Hocnennss nundpa HoMepa 3a4ETHON KHUKKHU

BeanuuHsbl

1 2 3 4 5 6 7 8 9 0
E;, B 50 60 70 80 90 100 110 120 130 140
E4, B 90 80 60 50 40 140 150 110 100 90
E¢, B 120 110 100 90 80 70 60 50 40 30
Us, B 10 20 30 40 30 30 20 60 50 40
U7, B 40 40 50 50 60 60 30 30 20 70
Ri, Om 1 1 2 2 3 3 2 2 1 1
R4, OM 2 2 3 4 3 5 4 2 6 4
R¢, Om 1 2 3 7 6 4 5 3 2 2
Rz, Om 4 3 2 1 7 3 2 1 1 1
R%, Om 10 9 8 6 5 2 7 6 5 4
R;, Om 5 5 5 4 4 6 6 5 4 6

1
R3, Om 1 2 3 4 5 6 7 8 9 10
Rs, Om 8 7 6 5 4 3 2 1 8 9
R7, Om 10 10 9 9 8 8 6 6 5 5
Taomuna [.1a
BrikiarouaTean
IlepBas 6ykBa pamMuanu Metoa penieHus 3a1a4u
Pa30MKHYTBI
Merto eIOCPEACTBCHHOI'O
A,B,B,T,JIE, X, 3, Bs, Bs, B7, o P CPEACTBEHHOT
npuMeHeHus 3akoHoB Kupxroda
K, J,M,H, O, I, P,C, T B3, B4, Bs, MeTto1 KOHTYpHBIX TOKOB
Vv, ®, X, 1, Y, LI, I, D, IO, | B4, Bs, Bs MeTtop y3JI0BOTO HANPSIAKECHUS
)il
Be Ba B4 Bs Bs
[] R: Re Rs R« Rs Re
b F + +
—nj — [J
7
O [re Ur O -} O _|
Puc. 1.1

3apgava 1.2. Dnektpuueckas 1enb NEPEeMEHHOTO CHHYCOUAIBHOTO TOKa ¢ yactoTo f= 50
I'm (puc. 1.2), naxoasmascs non aeiictBuem HampsbkeHus U, comepkut akTuBHbIe Ri — Rs
COIIPOTUBIICHHUs], PEAKTUBHbIE UHAYKTUBHBIE X oz 2, X3, X 6 U PEAKTUBHBIE EMKOCTHBIE XcC1,
Xca, Xc7 conporunenud. [lo ganaeiv tabm. 1.2 ¢ yuérom nonoxenus BeikimouaTeneit B — By
(tabn. 1.2a) ompenenuts Toku BeTBei [1 — I7, mpoBepuTh coOmoneHne OamaHca MONHBIX S,
aKTUBHBIX P 1 peakTuBHBIX (Q MOIIHOCTEHN, IOCTPOUTH BEKTOPHYIO AMArpamMMy HAlpsKEHUN U

TOKOB.




3a/:[aqy pPenUTb METOJOM KOMIIJICKCHBIX YHUCCII.

Taomuma 1.2
Iocaenuss ungpa HoMepa 3a4€THON KHUKKH

Bemwmmmet T3 [ 4 [ 5 [ 6 | 7 [ 8] 9 [ o
U,B 100 | 110 | 120 | 130 | 140 | 150 | 150 | 160 | 170 | 180
Uas, B 20 30 40 50 60 70 80 90 10 70
Ri, Om 2 3 4 5 6 7 8 9 10 11
Rz, Om 4 5 4 5 4 5 4 5 4 5
R3, Om 10 9 8 7 6 5 4 3 2 2
R4, OM 12 13 14 15 16 17 18 19 20 22
Rs, Om 20 21 22 23 24 25 26 27 28 30
Xa 2, OM 4 4 4 4 4 4 4 4 4 4
Xa3, Om 15 16 17 18 19 20 21 22 23 24
Xa e Om 20 30 40 50 60 70 80 90 100 | 110
Xc1, OM 3 4 5 3 4 5 3 4 5 6
Xc4, OM 8 9 10 7 12 14 16 17 18 19
Xc7, OM 20 24 26 28 30 12 14 16 24 26
Taoauua 1.2.a

IlepBasi 6ykBa hamMuanu BbikirouaTe/id 3aMKHYThI

A,b,B, T, JLE, XK 3, U Bl, B4, B6
K,JLM,H,O,ILLP,C, T B2, B3, BS
v, o, X, 10, Y, U, I, 3, IO, A4 B1l, B2, B7

& Ra &

o— — T
g w I_ Bs B« Bs \ Be \ B:
C:
u Rs R« Rs
V Ls ——c. Le Cy
o
Puc. 1.2.

3apaua 1.3. B TpexdaszHylo ceTb ¢ CUMMETPUYHON CHCTEMOUN NMHEWHBIX HampspkeHud U
BKJIIFOYCH CHMMETPUYHBIA IOTPEOUTENh JIIEKTPOIHEPruH, a3kl KOTOPOTO HUMEIOT
KOMIUIEKCHBIE comnpoTuBieHusi: Za=ZB=Zc (puc. 1.3,a,0) U coelMHEHbl «3BE3/0i» WU
ZaB=ZBc=Zca U COCIMHECHBl «TPEyroJbHUKOM». lIpuHuMMas BO BHUMaHHE JaHHBIE,
npuBenéHHble B Tabn. 1.3 u Tabm. 1.3,a mid Kaxaoro BapuaHTa 3aJaHUs ONPEACIIUTH



muaerinpie | u Qasabie lo TokHM, akTuBHYIO P, peaktuBHyr0 Q W MOJHYIO S MOIIHOCTH
noTpeOuTens, IOKa3aHWs BATTMETPOB HAMTH 3HAYEHHWS AKTUBHBIX U  PEaKTUBHBIX
conpoTuBieHnit ¢a3. IlocTpouTh BEKTOPHYIO JAMarpaMMy TOKOB M HAaNpsOKEHUM Ha
KOMIUJIEKCHOM TIPSIMOM.

Taoauna 1.3
Y- [Tocnennsis udpa HoMepa 3a4€THON KHUKKHU

1 2 3 4 5 6 7 8 9 0
U ,B 127 1220 |380 |660 |220 |380 127 1220 | 380 660
Zdaz, Om 10 20 30 40 22 44 3+14 | 2+3 | 648 | 5+j6
Taoauna 1.3a
ITepBast OykBa dhamMmInm CxeMa COeIMHEHUS ITonoxxenue BeIkiI. B
A, b, T,]I,E X 3 1 «3BE371a» 3aMKHYT
K, JLM,H, O, I,P,C, T «TPEYTOJILHUK 3aMKHYT
y, o, X, I, Y, I, I, O, KO, 4 «3BE3J1a» PazomknHyT

d,'i— Le Zas
B
Z3c
< LI B
C
We
Puc. 1.3
KonTtponbshas pabora Ne 2
3agaua 2.1. [ToTpebuTenu H3IEKTPUYECKON SHEPrUM MHUTAIOTCS OT Tpex(azHOro

JIBYXOOMOTOYHOTO TpaHc(opMaTropa ¢ HOMHUHAIBHON MOIIHOCTBIO Skom HPU HOMUHAIBHOM
nepBUYHOM Uj you U BTOPHYHOM U2 oy JTHHEHWHBIX HAMPSDKEHUSX C HOMHHATHHON 4YacTOTOU
=50 I'11.

Texnuueckue naHHBIE TpaHchopMaTOpa: MOTEPU MOIIHOCTH MpH XojocToM xone Po,
MOTEPH MOIITHOCTH MPH KOPOTKOM 3aMblkaHuH Py, Hampspkenue xotoporo 3ambikaHust Uk %
npu ToKax B 0OMOTKaX Ii wow ¥ 12 wow, paBHBIX HOMUHANBEHBIM. CIIOCOO cOeaMHEHUST 0OMOTOK
TpaHchopMaTopa «3Be3nay. [IpuHrMas BO BHUMaHUE JaHHBIE TpaHC(OpMaTOopa, MPUBEACHHI B
Tabmn. 2.1, onpeaenuts kodppumeHt Tpanchopmaun k, KoapPUIHEHT NOIE3HOrO ACHCTBUS

n,; TPpU HOMUHAJIBHOW Harpyske, cos ¢, =0,8, Toku B NepBUYHOM |1 wou ¥ BO BTOPUUHOM 12 rom

oOmoTKax, ¢azueie nepsuyHoe U; o u BropmuHoe Uz o HampsHKeHHS TPU XOJIOCTOM XOJE,
CONIPOTUBJICHHS] KOPOTKOro 3ambikaHus Rk m Xk, aktuBHble R m Ro u peaktuBHbie X1 1 X»
CONPOTHUBIIEHUS OOMOTOK, akTuBHOe Uxr M WHAYKTHBHOE Ukl MajeHUs HANpsDKEHHUs TpU

KOPOTKOM 3aMbIKaHUH, BTOpUYHOE HampspkeHue Uz npu Toke Harpy3ku [2=2 Iz wow U cOS P,



=0,7. Tocrpouts 3aBucumocts AU, %(COS (pz) MPOILIEHTHOTO WU3MCHCHUS HAINPsDHKESHUS Ha
BTOPUYHOW OOMOTKE TpaHchopMaropa TpH HOMUHAJIBHOW Harpy3ke ¢ HW3MEHCHUHU
ko3 puImeHTa MOITHOCTH COS @, .

Taoauna 2.1

IMocnennsia Mepas

HH(l)pa SHOM, U HOM> U, HOM> 6yKBa PO, Pk, Uk,

3a4€THOM KBA B B BT Bt %

bamuann

KHHKKH
1 10 6000 250 A, b 200 100 2
2 20 6000 400 B, T 300 200 3
3 30 8000 500 I, E, K 400 300 4
4 40 8000 600 3, I, K 500 50 5
5 50 9000 700 J,M, H 600 150 4,5
6 60 9000 800 O, I, P 700 250 3,5
7 70 5000 500 C,T,Y 800 400 5,5
8 80 4000 400 D, X, 11 900 350 6
9 90 3000 300 Y, I, 11 600 500 5,5
0 100 2000 200 9, 1O, 51 400 600 5

3agaua 2.2 Tpexda3Hblil aCHHXPOHHBII 3JIEKTPOJIBUraTelb ¢ KOPOTKO3aMKHYTBIM POTOPOM
MMeeT HOMUHAJIbHBIE JaHHbIE, yKa3aHHbIe B Ta0l. 2.2., Tabu. 2.2a. HoMuHanbHbIe: JUHEHHOE
HarnpspbkeHue nurtaromiei cetd Ui wow, YacTOTa mUTaromero tToka =50 ['1, MomHOCTh Ha Bary

P2 nom, CHHXpOHHASI 4aCTOTa BpAIEHUSI MATHUTHOTO MOJIS 77, , CKOJIBXEHUE POTOPa Spom, KII/]

Nuo, KOOPOUIUEHT MOIIMHOCTH COS @ woy, OTHOMIEHUE Mi = Inyex / lwow — HadampHOTO
MYyCKOBOTO Ipycxk K HOMHUHAIbHOMY TOKY lnow, OTHOIIEHHE HA4YaJbHOI'O IIYCKOBOI'O MOMEHTA
I ioné
Miyex K HOMHHAIBHOMY MOMEHTY Ha Bally Muow : My :j—’ OTHOILICHHE
Ml
_ I min _ max
m i, = 7 MHHHUMAJIBHOTO K HOMHHAJIbHOMY MOMEHTY, OTHOLIEHUE /77, = 7

i 117
MAaKCHUMAaJIbHOI'O MOMEHTAa K HOMHUHAJIbHOMY MOMEHTY.

Onpenenuts HOMUHAIBHBI Miow, HadaJdbHbIA IMYCKOBOM Mnpyck U MaKCUMAaJIbHBIA Muyax
MOMEHTBI, HOMUHAIBHBIN || o ¥ HAYANBHBIN ITYCKOBOH [ nycx TOKH, 4acTOTY TOKa B poTope f2
nom TP HOMHUHAJIBHOM HAarpy3ke M B MOMEHT IyCKa f2 nyck, YHCIO Map MOJIIOCOB OOMOTKH

cratopa P, CHHXPOHHYIO YIJIOBYIO 4YacTOTy BpallleHHsi MarHuTHOro mons £2,, a Takxke

YITIOBYIO 4acTOTy BpamieHus potopa $2,;; M MOIIHOCTb HA 3aKMMAaX JBHTATENs Pi wou TIPH

HOMHUHAJILHOM PEXHME PaOOTHI.

OrnpenenuTh MaKCUMaJIbHbIE MOMEHT Myax JABUTATEINS NpU HANPsHDKEHUU MUTAIONICH ceTw,
paBHoM U= 0,9 Uion. IlocTpouts MexaHuueckyro xapaktepucTuky M(S) nBurartens 1o
TOYKaM, COOTBETCTBYIOIIUM CKOJIbkeHUs poTopa S=0; S=1; Skp; Swom; S=0,4; 0,6; 0,8.



Taoauma 2.2

Ilocnennss TexHuuecKknue JaHHbIC QJICKTPOABHUIATCIIA
;IQI./I‘I(E”P;?IOI;’I Ul HOM, P2 HOM, ni, SHOM, n cos w .
B kBT 00/MuH % i i

KHHXKH
1 220 0,18 1500 8,9 0,64 0,64
2 380 0,25 1500 8,0 0,68 0,65
3 220 0,37 1500 9,0 0,68 0,69
4 380 0,55 1500 7,3 0,70 0,70
) 660 0,75 1500 7,5 0,72 0,73
6 220 1,1 1500 5,4 0,75 0,81
7 380 22 3000 2,0 0,9 0,9
8 660 30 1500 1,9 0,9 0,85
9 220 37 3000 1,7 0,91 0,9
0 380 45 3000 1,6 0,93 0,9

Taoauna 2.2a

Ilepsan dykea hamunuu KosddummenTe:

mj Mpyck Mmin Mkp
A5, B, T JLE, XK, 3, "1 5 1,2 1,1 2,0
K,JLM,H,O,II,P,C, T 6 1,5 1,3 2,5
Y, o, X, I, Y, II1, 11, 9, 10, A 7 1,8 1,5 3,0
3agaua 2.3. DNEeKTpOJBUraTelb MOCTOSHHOTO TOKAa MapajijIeIbHOTO BO30YXKICHUS

XapaKTepU3yeTcsi HOMUHAIBHBIMU JAHHBIMH (cM. Tabia. 2.3): HampspKeHHWE MUTAOIIEH CeTH
Usom, MOIITHOCTH Ha Bally Pyon, YaCTOTa BpAIICHUS SKOPS Nuom, TOK lwon. COMpOTUBICHUE TIETTH
akopst asuratens Ry=0,05 Uwon / Iwow Om. Ilpm pacuyerax TOKOM BO30yx)aenus [/,

anekTpoasurarens npenedpeus. Onpenenuts KIIJ[ nBuratens mpu HOMUHAIBHOW Harpyske,
CONPOTUBIIEHHE Rpyek IyCKOBOro peocTaTa, OrPaHWYMBAIOLIETO TOKA TIpPU  IIyCKE
ANEKTpoABUTATENS 10 3HAYCHUS lnyex= a:lnom, @ TaKKke 700ABOUYHOE COMpOTHBIEHUE R B 1enu
SAKOpPs, IPU KOTOPOM JBUTATEIb B PEXUME MPOTUBOBKIIOUEHUS MPU MOMEHTE HarpysKu,
PAaBHOM 6 Muon, Pa3BUBACT YaCTOTY BPALICHUSA C'Nuow. PACCUUTATH M IOCTPOUTH B E€IMHOU
CHUCTEME KOOPJAMHAT UCKYCCTBEHHYIO M €CTECTBCHHYIO MEXaHUYECKHE XapaKTepucTuku n (M)
¥ 3aBUCHUMOCTh TOKa OT MOMEHTa 3JyiekTpoasurarens | (M) B mpeaemax Harpy3ku oT M=2
Miom, 10 M= — 2 Miom.
Koaddunuents a, 6, ¢ npuBeaeHsl B Tabdi. 2.3a.

Taoauna 2.3a

IlepBasi OykBa pamuauu Koa(b(bP;HHeHTH p c

A,B,B, I JLE, X,3, 1 1,1 0,9 0,5
KJIMHO,ILP,C T 1,2 1,4 0,8
Y, d, X, 11, Y, I, II1, 5, 10, A 1,3 0,5 0,5




Taoauma 2.3

Homunanwvuvie oannsie osuzameis
Mocaenusisi udpa 3a4éTHONH KHUKKH Ul sowm, Puowm, Nnowm, Liiom,

B KBT 00/MHH A
1 110 2,0 1000 23
2 220 2,5 1100 14
3 220 3,5 1200 21
4 110 5,0 1300 57
5 220 6,5 900 37
6 380 8,0 800 27
7 220 9,0 60 36
8 110 10,0 500 12
9 380 12,0 550 40
0 220 14,0 450 80

KonTposnsHas padora Ne 3
3agauya 3.1.

Tpex¢a3Hble aCHHXPOHHBIE 3JIEKTPOJBUTATENN HCIOJIB3YIOTCS AJs MPHUBOJA

MEXaHH3Ma C I[HUKIMYEeCKUM TpauKkoM MOMEHTa Harpy3kd, NPUBEIEHHBIM K €ro Baiy.
Wcnonb3ys nanubie, npuBeaeHbl B Ta0m. 3.1 u Tabn. 3.1a 1y1s1 COOTBETCTBYIOIIETO BapUaHTa
3a/IaHus, OTIPEJICTUTh PACYETHYIO MOIITHOCTH P, M BEIOpATh MO KATOJIOTY MO YCJIOBHUSIM Harpena
AJIEKTPOJIBUTATEIb U MPOU3BECTU MPOBEPKY HA €ro MEPErpy304Hyr0 crocoOHOCTh. B Tadm. 3.1
u Tabn. 3.la: M, Mz, M3 — MOMEHTBHl Harpy3kud Ha BaJly ABHUTATENs, COOTBETCTBYIOIIHE
ydacTKaM Harpy3ouHoro rpadmka; ti, t2, t3 — Bpemsi paOOThl IBHUTATENsS C 3aJaHHBIMH
MOMEHTaMH Harpy3ku; to — BpeMs may3bl (MHTEPBaIbl MKy UKIAMUA pabOThI); h — 4acTOTa
Bpamienust asurarens; Ky — koaduiMeHT, yd4uToiBaomuid BO3MOKHOE CHIDKEHUE MUTAIOIIEH
CETH.

Onpenenuts sHepruto W, morpeliasieMyro U3 MUTAIOIICH CETH 3a BpeMsl LUKIa paboTh

JIBUTATEJIS; TIOCTPOUTH HArpy304HbIi rpaduk M (t).

Tabunua 3.1
Hocnexnssa uudpa 32a4€THON KHUKKH M, M;, M, n, K
H-m H-m H-m | 006/mun v
1 10 50 30 735 0.9
2 10 45 35 935 0.95
3 10 40 40 735 0.9
4 15 50 25 935 0.95
5 15 55 40 735 0.9
6 20 55 45 935 0.95
7 25 30 10 935 0.95
8 35 45 15 735 0.9
9 40 65 20 735 0.9
0 45 80 5 935 0.95
Tab6uaunna 3.1a
IlepBas OykBa dpamuianu b, b, &, to,
c c c c
A,b,B, ILJLE K 3, 1 5 10 15 10
KJI,M,H O, ILP,C T 10 15 20 15
Y, d, X, 11, Y, I, II1, 5, 1O, A 15 20 25 20




3agaua 3.2. CocTaBUTh CXE€My OJHOKAaCKaJHOTO HHU3KOYACTOTHOTO YCUIMTENS U
paccunutath kodddumuent ycunenus no Toky K, nanpsokenuto Ky n momuoctu K, a Takxe
BXOJIHOE Rex M BBIXOAHOE COTIPOTHUBJICHUSI JJI 3aJJaHHOTO BapHaHTa CXEMbI BKIIOYCHHS
TpaH3ucTOpa Mo ero h — mapamerpam mis pabouedt Touku. Benmuuuubl compoTuBieHHus Ry
Harpy3kl ¥ BHYTPEHHETO CONPOTUBJICHUS TEHepaTopa CUTHAJIOB R, mpuBeneHsl ais
COOTBETCTBYIOIIETO BapraHTa B Tao. 3.2, Tabm. 3.2a.

Taoauna 3.2

Iocaeanst Tun

s nudpa — Cxema hi, hi2, ha1, ha2,

3a4€THOM opa BKJIIOYEHU A Om Om Om Om

KHUKKH
1 1114 OK 775 1 25 20-10°°
2 I'T332A Ob 5,79 0,202-1073 —0,98 1,1-10°°
3 I'T332A (0)C) 330 1,6:10* 56 62,5-10°°
4 I'T332A OK 331 1 —57 1,1-10°¢
5 11416 Ob 15,8 -30,6-1073 -0,97 3,7-10°°
6 11416 (0)C) 650 32-10° 40 1,5-10*
7 11416 OK 632 1 —40 2,510
8 1114 Ob 31 3,2:10 —0,96 0,8-10°°
9 1114 (0)C) 775 3-10% 24 20-10°°
0 1114 OK 775 1 -25 18:10°°

Taoauna 3.2a

ConporusieHust
IlepBasi OykBa pamuauu R, Ry,
KOM KOM

A,b,B, I JI,E, XX ,3, 2 6

K, JLM,H, O, I, P,C, T 8 10

Y, o, X, 11, Y, I, 111, 3, 10, i 3 20

12. OIHEHOYHBIE MATEPHAJIBI JJIA TEKYIIEI'O KOHTPOJIA
3YCIIEBAEMOCTH U TIPOMEXXYTOYHOM ATTECTAIIUU

OueHouHble CpecTBa JETAIM3UPYIOTCS MO BUJAaM paboOT B OLIEHOYHBIX MaTepHaax Io
y4eOHOHN IUCIUIUINHE, KOTOPBIE YTBEPKIAIOTCS Ha 3acelaHuu Kadeaphl.

Cucrema olleHMBaHUs N0 y4eOHOW JTUCIMILIMHE 0 04YHOU popme oOydyeHus™

dopma KOHTPOJIA Makc. K0JIM4ecTBO 0aJ1710B
3a onqny padory Bcero

Texynui KOHTPOIIb:

- cobecenoBanue (Temsl 1...11) 4 44

- TectupoBanue (Temsl 1...11) 4 44

- pedepar 12 12
IIpoMexyTouHas aTTeCTALHUS 3auem 100
HToro 3a cemecTp 100

* B COOTBETCTBHUU C YTBCPKACHHBIMU OLICHOYHBIMH MaTCpruajiaMu 1o y‘ICGHOfI JUCHUITIIINHEC
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Cucrema OlleHUBaHUS IO YIYCOHOW TUCIUIIIIMHE Ha 3a09HOU (hopme 00ydeHHS

®opMa KOHTPOJIS Makc. K0J1u4ecTBO 0aJ1JI0B
3a oxny pabGory Bcero

Tekymuii KOHTPOJIb:

- TUCKYyCCHsl, coOeceIOBaHNE 4 44

- TECTUPOBAHUE 8 32

- KOHTpOJIbHast paboTa 8 24
[IpoMexyTouHas aTTecTalus 3auem 100
HToro 3a cemecTp 100

IIEPEYEHb BOIIPOCOB [VIA IIO/JT OTOBKH
K TEKYI[EMY MO/[YJIbBHOMY KOHTPOJIIO

. DneKTpuydeckas dHeprus, e€ 0COOCHHOCTH U 00J1aCTH IPUMEHEHHUS. 3HAUeHUE DJIEKTPUDUKAITIH
Pa3BUTHM TEXHUYECKOW Oa3bl.
. OcHOBHBIE IOHATHS 00 NEKTPUUYECKUX LIETISAX.
. YCIJIOBHBIE [TOJIOKUTEIbHBIC HAIIPABIIEHUS TOKOB, 3. JI. C. W HaIIPSHKCHUM.
. DNEKTPUYECKHE LENU C OAHUM UCTOUHUKOM ITUTAHMUSL.
. PexXxrMBbl paboThI 3IEKTPHUUECKUX LENEH.
. Pacuér cI0XKHBIX AIIEKTPHUECKUX ETIel TIOCTOSHHOTO TOKA IPX TIOMOIIH 3aK0OHOB Kupxroda.
. MeToJ KOHTYPHBIX TOKOB.
. OCcHOBHBIE IOHATHS U MOJIYYEHUE CUHYCOUJAIBHOIO TOKA.
9. JleHicTBYIOIIUE U CPEHNE 3HAYCHHS] CHHYCOUJAIBHBIX 3. [I. C., HAPSYKEHUI U TOKOB.
10. BexktopHble 1uarpaMMsl.
11. KommuiekcHbIi MeTOA pacuéra 1eTel IEpeMEHHOI0 TOKa.
12. 3akonbl Kupxroda ans neneit ciHycouganbHOTO TOKa.
13. DnexTpuueckas HeNb CHHYCOUJAIBHOIO TOKA C aKTUBHBIM COIIPOTUBIIEHUEM.
14. DnexTpuyeckas 1ieNb CHHYCOUJAIBHOIO TOKA C UHAYKTUBHOCTBIO.
15. DnexTpuueckas Henb CHHYCOUJAIBHOIO TOKA ¢ EMKOCTBIO.
16. IlocnemoBaTenbHoe coequHeHue deMeHToB R, L, u C.
17. MOIHOCTB LIETIH CHHYCOMAANIBHOTO TOKa ¢ anemMeHTamu R, L, u C.
18. [NapamnensHoe coequnenue snemenToB R, L, u C.
19. Pe3oHaHCHbIE SBIEHMS, YCIOBHS BO3HUKHOBEHHS U IPAKTHYECKOE 3HAYCHHUE.
20. IToBslienne k03¢ HUIUEeHTa MOIITHOCTH.
21. Ilonsarue o Tpéxda3Hoil CUCTEME 3. [I. C. U €€ MOTyUYECHHE.
22. Tpéxda3zHble e ¢ CHMMETPUYHBIMUA TACCUBHBIMU IPUEMHHUKAMHU:
a) COeIMHEHNE 3BE3]I0H;
0) coelMHEHHNE TPEYTOJIEHUKOM.
23. Tpéxda3znbie 1enu ¢ HECUMMETPUYHBIMH ITaCCUBHBIMH MPUEMHUKAMU:
a) COEJMHEHUE 3BE3/I0M;
0) coequHEHNE TPEYTOJILHUKOM.
24. MomHocTh TpéxdazHoil emnu.
25. MarauTHbIE UENU MEPEMEHHBIX MArHUTHBIX TOTOKOB.
26. OcoOOEHHOCTH  DJEKTPOMArHUTHBIX IIPOLIECCOB B KaTyIIKE C MArHUTOIIPOBOJOM.
2’7. MarHuTHbIe IOTEPU SHEPTUU.
28.'pa¢uk MrHOBEHHBIX 3HAYEHMH MAarHUTHOIO TIOTOKa M TOKa MpU
CHUHYCOHMIAJIbHOM HaIPSDKCHUH.
29. 3HaueHne SJEKTPUYECKUX H3MepeHuid Ha coBpeMmeHHoM 3tane HTP. OcHoBHBIE OHATHS 00
JIEKTPOU3MEPUTENIBHBIX PUOOPax.
30. MarHuTORJIEKTpUYECKIE TPUOOPHI.
31. DaekTpoMarHuTHBIC TPUOOPHI.
32. DnexTponuHaMHUYecKue U peppoIMHAMUYECKUE TIPUOOPHI.

O NnN kWO WE —




33. CuéTumku 7IEKTPUICCKON SHEPTUH (MHIYKIIMOHHBIC TTPHOOPHI).

34. smepeHne TOKOB, HAIPSKEHUH, COTPOTUBIIECHUM.

35. 3sMepeHre MOIIIHOCTH U SHEPTUH.

36. YcTpoiCTBO M MPUHIIMII ASUCTBUS TpaHchopmaTopa.

37. XonocToit xoa TpanchopmaTopa.

38. Harpy3ounslii pesxum paboTsl TpanchopmaTopa.

39. IlpuBeaeHHBIN TpaHchopmaTop.

40. BaemrHss xapakTepucTuka Tpancdopmaropa.

41. K. m. n. Tpancdopmaropa.

42. Tpéxdaszubie TpaHCHOPMATOPHIL.

43. CnenuanbHbie TpaHCchOpMaTOPhl ( K3MEPUTEIIBHBIE ).

44. ABTOTpaHCHOPMATOPHI.

45. YCTpocTBO Y MNPUHIMN JAEUCTBUA  TpEX(a3HOrO  aCMHXPOHHOTO JIBUTATETIS.
46. AKTUBHAsI MOLITHOCTh M K. II. JI. aCHHXPOHHOTO JIBUTATEJIs.

47. DNeKTpOMarHUTHBII MOMEHT aCHHXPOHHOTO JIBUTATETIS.

48. Ilyck acHHXpOHHBIX JIBUraTeslel U UX MEXaHUYECKUE XapaKTEPUCTUKH.
49. PerynupoBaHue 4aCTOThI BPAIICHHUs] ACHHXPOHHBIX JIBUTATeINCH.

50. OcHOBHBIE MOHATHS 00 JIEKTPOHHBIX YCTPOUCTBAX.

51. IlonynpOBOAHUKOBBINA JUOI.

52. TlonynpoBOAHUKOBBINA TpUOA ( TPAH3UCTOD ).

53. Tupucrop.

54. NnrerpanbHble MUKPOCXEMBI U MUHHATIOpU3ALIMsI IPUOOPOB U YCTPONCTB COBPEMEHHOM
ANEKTPOHUKHU.

55. BempssMuTeny, CriaxuBaronme QuibTpol.

56. O61uue NoHATHS 00 PIEKTPOHHBIX YCUIIUTEISAX.

57. TpaH3UCTOPHBIE YCHIUTENH.

IIEPEYEHB BOIIPOCOB JJJIA IIOQIT OTOBKU K 3AYETY

1. 3axon OMa. YpaBHEHUS IEKTPUUECKOTO COCTOSHHUS LIEIIH.

1.1 ®opmynupoBka U MaTemaThyeckas 3amuch 3akoHa Oma Uit ydacTKa  IIeMH.
1.2. @opmynupoBKka W  MaremMaTHdeckas 3anuch 3akoHa Oma Uil TOJHOM — LENH.
1.3. ®opMymupoBKa U MaTeMaTHuUecKasl 3amch MepBoro 3akoHa Kupxroda mis nenei mocTOSHHOTO TOKA.
1.4. ®opMyIMpoOBKa U MaTeMaTHyecKas 3ammch BTOporo 3akoHa Kupxroda st nerneil HOCTOSHHOTO TOKa.
1.5. ®usnueckass NpuUYMHA TOSBICHUS CONPOTUBIEHUS y METaIoB U (opMysia 3aBUCUMOCTH
YAEIBHOTO  CONPOTHBIECHHS  METAJLIOB  OT  TEMIIEpPaTyphl.

1.6. Tonstne DJIC, HampspkeHus, nafeHusi HampspDkeHus. OCHOBHbIE (OPMYJIBI, ONpeAeNeHuUs,
€IMHUII U3MEPEHUSI.

1.7.PaboTa 1 MOLTHOCTh JEKTPUUECKOTO TOKA.

2. Pexxumbl pabOTHI DJIEKTPUUECKON 1IETIH.

ITocnenoBarenbHOE COEITMHEHNE AKTUBHBIX U TACCUBHBIX AIEMEHTOB

3akonbl Kupxroda. [MapannensHoe coeqnHEHNE TACCUBHBIX YJIEMEHTOB.

IIpeoOpa3oBanue TpeyrojbHHUKA COMPOTHBIEHHH B HKBUBAJIECHTHYIO 3BE3[ly COINPOTHUBIECHUI W
obOpaTHOe mpeoOpa3oBaHue.

6. Meton pacuéra i1 1ieneit ¢ npuMeHeHneM 3akoHoB Kupxroda.

7. Metoy y3J10BOIO HaIIPSKEHUS.

8. IlpumeHeHne MeToAa HAJIOKEHUS MIPU PACUETE HII.Ienen

9.

1

nhw

Meroa KOHTYPHBIX TOKOB IIPU Pacy€Te dII.LEHEH.
0. OcHOBHBIE MOHATHS U CIOCOOBI MOTYYEHHs] CUHYCOMIaIbHOrO TOKa. OmnpeneneHus: NepeMeHHbIX
QJICKTPHUYCCKUX BCIIMYMH.
11. ITomyyenue omHo(ha3zHOTO IEPEMEHHOTO TOKa. BekTopHas auarpamma.
12. Cpennee u AeicTByoOlIee 3HaYEHUE IEPEMEHHOTO TOKA.



13. Ilenbs nepeMeHHOTO TOKa C AKTUBHBIM COITPOTUBIICHUEM.

14. llenb nepeMEHHOI0 TOKAa C HUHAYKTUBHOCTBIO.

15. Llenb nepeMeHHOTo TOKa ¢ EMKOCTBIO.

16.1lenb ¢ 1nocinenAOBaTENbHBIM  COCIMHEHUEM  AKTUBHOIO  CONPOTHBIEHUS, EMKOCTH U
UHIYKTHUBHOCTH.

17. TpeyrojibHUKH HAIIPSHKEHUH, COITPOTUBIIEHUH, MOILIHOCTEM.

18. Pa3BeTBNEHHBIE 1IeNU IEpeMEeHHOro Toka. [lapamiensHoe coeTMHEHNE CONTPOTUBIICHUI.

19. Pe3oHaHC TOKOB.

20. Pe3oHaHC Hanps>KeHUH.

21. I'padmueckuii MmeTox pacyéra 1eneil HepeMeHHOT0 ToKa. MeTo 1 MpOBOAUMOCTEA.

22. [lonyuenue TpéxdazHoro Toxa.

23. CummerpuyHas TpéxdaszHas cuctema 3.7.c. CBa3annas Tpéxdasnas cucrema.

24. CoeauHenue 0OMOTOK reHeparopa (TpaHchopmaropa) U NpuEMHHKA 3B€3101 U TPEYTrOJbHUKOM.

25. CumMmerpuuHasi Harpy3ka B TpéxdaszHoi cetn. Da3Hble U JTUHEHHBIE 3.]1.C., HANPSHKEHUS U TOKU
IIPY CHMMETPUYHON Harpyske.

26. MomHOCTh CHMMETPUYHOM TpEX(HazHON IIETIH.

277. MaruuTHsel€ LENH 3JEKTPOTEXHUUECKUX YCTPOHUCTB. OCHOBHBIE IIOHSATHS.

28. MarnuTtHass 1uenb. TuUMbl MAarHUTHBIX Ieneil. MarHutHele Marepuadbl M HMX CBOMCTBA.
ONEKTPOMarHuTHHIE YCTPOMCTBA.

29. TepMuHsl u OnpeeneHus U3MEPUTEIIBHON TEXHUKH. Knaccudukanus
JIEKTPOU3MEPUTENIBHBIX PUOOPOB

30. M3mepurenbHble MEXaHU3Mbl MAarHUTORJIEKTPUUECKON CUCTEMBI

31. U3MmeputenbHble MEXaHU3MBbI 3JIEKTPOMATHUTHOM, 3JEKTPOIMHAMHUYECKON U (heppoIuHAMUYECKON
CHCTEM.

32. U3mepuTenbHble MEXaHU3Mbl HHAYKIMOHHONW U BUOPALIMOHHOM CUCTEM.

33. MeToibl U3MepeHUs HaNPsHKEHUM, TOKOB, COMPOTHUBIICHUHN, MOIIIHOCTH, 3JI. YHEPTHUH.

34. YcrpoiicTBa 171 pacIIUpeHUs MPeIeoB U3MEpeHHs TpHOopoB

35. Konctpykius v npuHIuN padboTsl TpaHchopmaropa.

36. Xonocroii xoxa Tpanchopmaropa. Pabora TpaHcopmaropa noa Harpy3kou

37. IlpuBenenuslii Tpanchopmarop. BHenHss XapakTepucTuka Tpancpopmaropa

38. [lorepu u k.1.1. TpaHchopmaTopa.

39. ABtoTpancdopmarop.

40. 3mepuTenbHble U CHelUalbHbIE TPaHC(HOPMATOPHI.

41. Knaccudukanus 31eKTpUUECKUX MAIlKH.

42. ACUHXPOHHBIE MAIINHBI.

43. YcrpoiicTBO TpEX(Pa3HOTO aCHHXPOHHOTO JIBUTATEINS.

44. TlpuHuun o6pa3oBaHMs BPAIAIOIIErOCsl MArHUTHOTO TMOJIS.

45. Ilpunnun nerictBus TpEXGHa3HOr0 ACMHXPOHHOTO JIBUTATENS. J.7.C. CTaTOpa U poTOopa.

46. BexktopHas fuarpaMma aCHHXPOHHOTO JIBUTaTeIs.

47. Cxema 3aMelIeHUs] aCHHXPOHHOI'O JIBUTATEISL.

48. DHepreTudeckas 1uarpaMMa aCUHXPOHHOT'O IBUTaTes.

49. Bpamaromuii MOMEHT aCHHXPOHHOTO JABUTATENIS.

50. MexaHun4eckasi XapakTepUCTUKAa aCUHXPOHHOTO JIBUTaTeIs.

51. K.n.a. v ko3¢ pULMeHT MOLTHOCTH aCHHXPOHHOTO JIBUTaTelIs.

52. CriocoObl mycka aCHHXPOHHBIX JIBUTATENIEH .

53. Boi6op Tuna asurarens. BeiOop MomHOCTH ABUTATENS 7S pa3InYHBIX PEKUMOB PabOTHI.

54. TIpoAoKUTENbHBIN peXXUM pabOTHI ABUraTeNeil ¢ OCTOSHHON Harpy3Kon

55. IIpoaoImKUTEIBHBIN peXuM paboThl IBUTATENIeH C IEPEMEHHOM Harpy3Kon

56. MeToibl CpeTHEKBaAPATUYHBIX 3HAYEHUN TOKA, MOMEHTA, MOIITHOCTH.

57. Be10Op MOIIIHOCTH JABUTATEIS JIJIs1 KPAaTKOBPEMEHHOTO PEXUMa.

58. Bb160p MOLITHOCTH JBUTATENIS ISl IOBTOPHO- KPATKOBPEMEHHOTO PEXHUMA.

59. DnekTpoHUKa, €€ 3HAUCHUE B MAIIMHOCTPOCHUH OTPACIIH.



60. /Inoapl, XapaKTEPUCTUKHU U TTApaMETPbl, IPUHIIUI ACHCTBHUS.

61. Tpanzucrop, yCTpOHCTBO, MPUHIIUIM ACUCTBUS, CXEMbI BKIIFOUCHHS.

62. Cratnueckue XapakTepUCTUKHU U apaMeTPhl MOTYPOBOAHUKOBBIX TPHOAOB.
63. Tupuctop, NpUHLIKIT IEUCTBUSI, CEMbI BKIIFOUCHHUSI.
64. BeinpsaMuTenu, 3JeKTPUUYECKUE CXEMbl U IIPUHITUIT JICHCTBUA.

65. biok- cxema BbipaMutens. OTHONOIYIEPUOIHBIN BBIIPSIMUTEND.
66. /IByX1oaynepruoaHblii BEITPSIMUTEIb.

67. MocTOBOI ABYXIIOJYTIEPUOIHBIN BHITPSIMUTEID.
68. Tpéxda3Hblil BRIMPIMHUTEIb.

69. CrinaxuBatoniye GuIbTPbI, MPUHIUI PA0OTHI U AIEKTPUICCKUE CXEMBI.

13. PACHPEJAEJIEHUE BAJIJIOB, KOTOPBIE TIOJYYAIOT OBYUAIOIIUECSA

3auém
Teky1ee TecTUpOBaHUE U CAMOCTOSITENIbHAs paboTa Cymma
CMmbIci10BOI MOaYIb 1 CMBICJI0BOM MOTYJIb 2 CMmbIcsI0BOIT B Oamax

MOIYJIb 3

Temal Tema2 [Iema3

Temad4 |Tema5S |Tema 6 [Tema 7

Tema8 Tema9 [Tema 10 | Tema 11

5 5 5 5 10 10 10 10 10 15 15 100
30 40 30
[Ipumeuanue: T1, T2, ..., T11 — HOMEpa TEM CMBICIOBBIX MOJIYJICH.

CooTBeTCcTBHE I‘OCYI[&pCTBGHHOfI IIKaJIbl OIICHUBAHMS aKaJeMUYCCKOMN YCIICBACMOCTHU

Cymma 0asioB
3a Bce BU/bI .
9 ITo rocynapcTBeHHOM HIKAJIE Onpenesienune
y4eOHoit

AeATeJIbHOCTH
oOyyaromuicst OCBOMJ y4eOHBIN MaTepual
BCEX pa3/esioB AUCIMILINHBI, OBJIAEIN

60-100 «3auTeHo» P ’ A
HEOOXOUMBIMUA YMEHHUSIMHA U HABBIKAMU
IIPY BBIIIOJIHEHUH MPAKTUYECKUX 3a/1aHUi
oOy4aromuiicss He OCBOMJI yueOHbBIN
MaTepuai BCeX Pa3AesioB IUCHUIUIMHBI,
MIPAKTUKU HE OBJa/Ie] HEOOXO0AUMBIMU
0-59 «He 3auteHo» p A A

YMEHHUSMH U HAaBBIKAMU NP BBITIOJHEHUN
MPAKTUYECKUX 3aJJaHuil (BOZMOKHOCTh
MIOBTOPHOM aTTECTAINN)

14. PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHaf :

1. DneKkTpoTeXHUKA U AJICKTPOHUKA [ DIEKTPOHHBINA pecypc | : ydued. mocobue / M. 1O.
Epemun [u np.]. — Bopounex : Boponexckuit I'AY, 2018 . — Jlokan. komnerotep cetb Hb
JHouHYOT.

2. Cussxos, b. K. Dnektporexnuka [ DneKTpoHHBIN pecypce | : yueOHoe nocodue / b. K.
Cussikos, JI. b. CuBsakoB ; MunuctepcTBo oOpa3zoBaHusi U Hayku Poccuiickoit ®@enepaunn
(P®), CaparoBckuii rocyjapcTBEHHbIII TeXHUYECKUI yHHMBepcuTeT uM. ['arapuna 1O. A. —
Caparos : KYbuK, 2018 . — Jlokan. komnsrotrep cetb Hb JonHYOT




3. CoxkonoB, C. A. DIEeKTpOTEXHUKA, 3JEKTPOHMKA W MMKPOIIPOLIECCOPHAsl TEXHHKA [
DJIEKTPOHHBIM pecypc | : KOHCIEKT JIGKUMM [Js CTyAeHTOB HampasieHus 15.03.02
"Mamnoctpoenne" TexHon. MammHbl 1 000pya. (mpodwmts "Obopya. nmepepad. u mUIL. TIp-
B"), 04. 1 3a04. popm o0yueHnus / C. A. CokoiioB ; M-Bo obpazoBanus u Hayku JHP, TOBIIO
"JloHel. Hal. YH-T SKOHOMHMKM W ToproBiu uM. Muxawna Tyran-bapanosckoro", Kad.
obmenmkenepHbix auctuiuind . — Jlonenk : JorHYOT, 2017 . — Jlokan. KOMOBIOTED. CETh
HB I'OBIIO "HouHYOT".

JlonosiHMTEIBLHAA:

1. DnekTporexHuka [ DIEKTpOHHBIN pecypce | : nmpakTukym ; XotyHues FO. JI. [u ap.] . —
Mocksa : MIIT'Y, 2020 . — 204 c. - ISBN 978-5-4263-0898-5 — Jlokan. komnerotep cetb Hb
JHouHYOT

2. I'ykoB I1.0. I'939 Teopetuueckne OCHOBBI ANEKTPOTEXHUKU: yueOHoe nocodue / I1.0.
I'ykos, P.M. Ilanos, C.A. ®unonos. - Boponex: ®I'bOY BO Boponexckuii 'AY, 2019. —
125 ¢ - TekcT : aneKTpoHHBIH // DnexkTpoHHo-O0ubanoreyHas cucreMa eLIBRARY': [caiiT]. —
URL: https://www.elibrary.ru/item.asp?id=37249748

3. 3aitieBa 1.H. DnexkTpoTexHuka. JIuHeliHbIe €T MOCTOSHHOTO TOKA: JIa0OpaTOPHBIN
npaktukyM. / W.H. 3aiineBa, H.A. ®oprtynoa, C.C. Tokapera, H.A. SpnsikoBa — Ener:
«Emenkuit rocynapcrBeHHbli yHuBepcuteT uMm. M.A. bynuna, 2019. — 80 c. - Tekcr :
ANEKTPOHHBIM // DnekTpoHHO-OmOmuoreunas cucrema eLIBRARY: [caiit]. — URL:
https://www.elibrary.ru/item.asp?id=41383747

4. Cxpunnuk, W. JI. DnektporexHuka u 3yekTpoHuka. Y. 1 DnexkrporexHuka |
OnekTpoHHbIHN pecypce | : yuebnoe nocodbue / U. JI. Ckpunnuk, C. B. Boponun . — CII6., 2017
. — Jlokan. komnstotep cetb Hb lonHYOT.

5. Boponun, C. B. DnekTpoTexHuKa U dIeKTpoHUKa. Y. 2 DIeKTpoHuKa [ DIeKTPOHHBIN
pecypce | : yuebHoe nmocobue / C. B. Boponun, U. JI. Ckpunnuk . — CII6., 2017 . — Jlokau.
kommnbiotep cetb Hb JlonHYOT

6. bakcanckuii O.E. Kparkuii ucropuueckuii odepk paszButus snekrporexHuku / O.E.
bakcanckuii, C.0. lemunoB. — M.: PAH, 2017 — 38 c. - TekcT : 351eKTpOHHBIN // DAEKTPOHHO-
OubMoTeyHas cucrema eLIBRARY: [caiT]. — URL:
https://www.elibrary.ru/item.asp?id=32868622

7. Aoyb6akupoB K. M. Al3 DrnekrporexHuka U 3JeKTpoHHKa: I[IpakTukym.
Exarepunoypr: Mzg-so YITY, 2010. 95 c. - ISBN 978-5-8019-0229-6 - Tekcr :
ANEKTPOHHBI // DnekTpoHHO-OmOnuoteunas cucremMa eLIBRARY: [caiit]. — URL:
https://www.elibrary.ru/item.asp?id=26669924

JIEKTPOHHBbIE PeCypPChI:

1. CoxonoB C.A. DIEKTpOTEXHHKA U DJJIEKTPOHUKA [DNEKTpOHHBIM pecypc]:
muctaHinoHHbii kypc / C.A. CokoloB — DJIEKTPOH. TEKCTOBBIC HaHHbIe. — JlOHEIK:
'O BIIO «IOHHY STy, 2019. — Pexxum JIOCTyTIa:
https://distant.donnuet.education/course/view.php?id=4337

2. CokomnoB, C. A. DIEKTpOTEXHUKA, HIEKTPOHMKA M MHUKPOIPOLECCOPHAs TEXHUKA [
DNEKTPOHHBIM pecypc | : KOHCHEKT JEeKUMM Juisi CTyAeHToB HampaieHus 15.03.02
"Mamunoctpoenre" TexHon. MammHbl B 000opya. (mpodumns "O6opya. nmepepad. ¥ MU, TIp-
B"), 04. 1 3a04. ¢popm oOyuenus / C. A. CoxoinoB ; M-Bo obpazoBanus u Hayku JHP, TOBIIO
"JloHel. Hal. YH-T APKOHOMHMKM W ToproBiu uM. Muxauna Tyran-bapanosckoro", Kad.
obmenHxeHepHbIx auctumumH . — Jlonenk : JJoeHYOT, 2017 . — Jlokan. KoMIbIOTEpP. CETh
HB I'OBIIO "TouHYOT"



https://www.elibrary.ru/item.asp?id=37249748
https://www.elibrary.ru/item.asp?id=41383747
https://www.elibrary.ru/item.asp?id=32868622
https://www.elibrary.ru/item.asp?id=26669924
https://distant.donnuet.education/course/view.php?id=4337

15. ”TH®OOPMALIMOHHBIE PECYPChbI

1. ABtromaruzupoBaHHas OuOimnoreyHas uHpopmanuonHnas cucrema UNILIB [DaexkTpoHHBII
pecypc] — Bepcus 1.100. — Dnextpon. naH. — [[Jonernk, 1999- ]. — Jlokan. cets Hayu. 6-xu 'O
BIIO [lonen. Hamn. yH-Ta 3KOHOMHUKH M ToproBiau uM. M. Tyran-bapanosckoro. — Cucrem.
tpeboBanus: IIK ¢ mpoueccopom ; Windows ; tpancnopt. npotokossl TCP/IP u IPX/SPX B
pen. Microsoft ; MplIle. — 3ari. ¢ 9KkpaHa.

2. IPRbooks: DeKTpoHHO-6MGIHOTEUHAs cucTeMa [DeKTpoHHEIH pecype] : [«AW ITu Dp
Menua»] / [OOO «Ait Ilu Op Meaunan]. — DAEKTpOH. TEKCTOBbIE, Tabn. u rpad. gaH. —
Caparos, [2018]. — Pexxum noctyma: http://www.iprbookshop.ru. — 3ari. ¢ skpaHa.

3. Elibrary.ru [DnekTpoHHbIi pecypc] : Hayd. 3nekTpoH. 0-ka / OO0 Hayud. a5ekTpoH. 0-ka. —
DNEeKTpOH. TEeKCTOBbIE. U Tabd. gaH. — [MockBa] : OOO Hayud. snektpon. 6-ka., 2000- .—
Pexxum noctymna : https://elibrary.ru. — 3arn. ¢ skpana.

4. Hayunas osnexktponHas Oubnmoreka «KubepJlenunka» [Dnextponnsiii pecype] / [OOO
«Ateocy ; E. Kucnsk, [. Cemsukun, M. CepreeB]. — DIeKTpOH. TEKCTOBBIE J1aH. — [MockBa :
00O «Hteocw, 2012-]. — Pexxum noctyna : http://cyberleninka.ru. — 3arm. ¢ axpana.

5. HanmonaneHas DnekTpoHHas bubmroreka.

6. «llomnpen CropaBouHUKH» [DNEKTPOHHBIM pecypc| : anmekTpoH. O0-ka / [ba3za maHHBIX
DKOHOMUKM M TIpaBal. — OJEKTpOH. TeKCToBble naH. — [Mockea : OOO «llonmmpen
CnpaBounuku», 2010-]. — Pexxum noctymna : https://polpred.com. — 3ari. ¢ sxpaHa.

7. Book on lime : DnexTpoHHO-OuONMOTEYHas cucrteMa [DiekTpoHHBI pecype] : OO0
«KHIKHBI OM yHMBEpCUTETa». — JJEKTPOH. TEKCTOBbIE MaH. — Mocksa, 2017. — Pexum
noctyta : https://bookonlime.ru.— 3ariu. ¢ sxpaHa.

8. VYuuepcuterckas OubOnuoreka ONLINE : DnekrpoHHO-OMOMMOTEUHass cucTeMa
[Dnexrponnslii pecypc] : OO0 «lupexkr-Meana». — DIEKTPOH. TEKCTOBBIE J1aH. — [MockBa],
2001. — Pexxum noctymna : https://biblioclub.ru. — 3arn. ¢ skpana.

9. buznect3akoH [DnekTpoHHBI pecypc| : Arperarop mpaBoBodM HHpopMauuu /
[Mudopmanmonno-npaBoBas miargopmal. — DneKTpoH. TeKCcToBbIe AaH. — [[onenk, 2020-]. —
Pexxum noctymna : https://bz-plus.ru. — 3arm. ¢ sxpana.

10. DnextponHslii karamor Hayunoit Oubnuoreku JIOHEKOro HAIMOHAIHHOTO
YHUBEpPCUTETA S3KOHOMUKH U TOProBiin uMeHn Muxauna Tyran-bapaHoBckoro [ DIeKTpOHHbBIN
pecypc] / Hb HouHVYODT. — DOmnekrpon. man. — [Jlonenk, 1999-]. — Pexum pocryma:
http://catalog.donnuet.education — 3aru. ¢ skpaHna.



16. MATEPUAJIBHO-TEXHUYECKOE YYEBHOU

JANCHUAITIMHBI

[Tomemienust s TPOBENEHHS] BCEX BHIOB padOT, MPEAYCMOTPEHHBIX YUYEOHBIM IUIAHOM,
YKOMIUIEKTOBAaHBl HEOOXOAMMOI CHEeNMaIu3MpPOBAHHOW y4yeOHOW MeOenbl0 M TEeXHUYECKUMHU
cpeactBamMu oOydeHus. J{Is1 mpoBeneHUs JEKIHMOHHBIX 3aHATUN HCHOJIB3YETCS JEeMOHCTPAIlMOHHOE
obopyioBaHue.

[Tomemennss uIs  CaMOCTOSATENBHON pPabOTHl OOYYArOUIMXCSl OCHAIICHBl KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO IOJAKIIOYEHUSI K CETH HMHTEPHET U OO0EcleYeHHeM JocTyna B

OBECIIEYEHUE

AIIEKTPOHHYIO UH(OPMAIIMOHHO-00pa30BATEIILHYIO CPE/y OpPraHU3aIHH.

HanMeHoBaHue nmoMeleHui /151 MIPOBeIeHUsI BCeX BUAOB YUeOHOM
e TeJIbHOCTH, MPEeyCMOTPEHHOH Y4eOHBIM IIAHOM, B TOM YHCJIe OMelleHUsl
JJIS1 CAMOCTOSITEILHOM PadoThl, C YKa3aHUEM NepevyHsi 0CHOBHOI0
000py10BaHMs, YUeOHO-HATJISIAHBIX MOCOOUI M HCMOJIb3YEMOT0 IPOrPaAaMMHOI0
ob0ecmeueHUs

Anpec
(MecTOMmOI0K€EHME)
noMelIeHui s
NMpoBeIeHUs BCeX BUIOB
yueOHOI 1eATeJIbHOCTH,
NpeaycMOTPeHHOI
Y4€OHbIM IIAHOM

1. Yuebnas aynuropus s npoeaeHus jgexuuid - Ne3131 (24 mocamodnbix
MecTa) YueOHas 1abopaTopusi « DNEKTPOTEXHUKa»: yueOHas MeOenb, 10CKa,
nepeHocHas kadenpa JeKTopa, yHUBEpCcalbHbIE YIeOHO-T1a00paTOpHBIE
CTEHJIbI JIJIsl HCTIBITAHUS LIeTIel TOCTOSTHHOTO U IEPEMEHHOT0 TPEX U OJTHO
(a3zHOTrO TOKA, KOHTPOJIBHO-U3MEPHUTEIbHBIE TPHOOPHI; YHUBEPCATIHHBIE
CTEHJIbI JUJIsl IPOBEACHUS 1a00paTOPHBIX UCTIBITAHUN MO AJIEKTPOHUKE; CTEH]]
JUISL IPOBEJICHMS MCCIIEOBAHUI M UCIIBITAHUM IBUTATEIEH ITOCTOSHHOTO U
MEPEeMEHHOT0 TOKa; Ha0Op TUIAKATOB MO TUCIUILINHE.

2. Y4eOHble ayAUTOPUH I IPOBEIECHUS IPAKTUUECKUX U Ja0OPAaTOPHBIX
3aHATHMN:

Ne3131 (24 mocagounbix Mecta) YueOHast 1a0opaTopust « IIEKTPOTEXHUKA:
yueOHast Me0elb, 10CcKa, IepeHoCHas Kadeapa JeKTopa, yHUBEpCaIbHbIE
y4eOHO-1a00paTOPHBIE CTEH/IBI JJI UCTIBITAHUS LIETIeH MTOCTOSTHHOTO 1
MEPEMEHHOT'0 TPeX M OHO (Pa3HOro TOKa, KOHTPOJIbHO-U3MEPUTENbHbIE
puOOPHI; YHUBEPCAJIbHBIE CTEH b AJIs1 IPOBEACHUS J1a0OPaTOPHBIX
UCTBITAaHUN TIO SJIEKTPOHMKE; CTEH]T JJISl IPOBEJICHUS UCCIIEIOBAaHUN U
WCTIBITAHUHN JBUTATEINICH MOCTOSIHHOTO M TIEPEMEHHOT0 TOKa; HabOp MIakaToB
MO TUCIUTUINHE;

Ne3003B: yuebHast meOenb, 10ocKa, mepeHocHas Kadeapa JeKTopa, CTeH T s
MIPOBE/ICHUS HCCIIEeIOBAHNI M HCIIBITAHUN ABUTaTeIe MOCTOSIHHOTO U
MEPEMEHHOT0 TOKA, YHUBEPCAIbHBIN CTEH]I JAJIs1 IPOBEACHUSI TaOOPATOPHBIX
HCTIBITAHU M.

3. YueOHas aytuTOpHs JJIs TPOBEACHUS KOHCYJIbTAlMKA U dk3aMeHa - Ne3131
(24 mocagouHbIx MecTa) YueOHas gabopaTopus « NEKTPOTEXHUKAN:
y4yeOHast Mebenb, JoCcKa, IepeHoCHas Kadeapa JIeKTopa, YyHUBEPCATbHbBIC
yueOHO-1a00paTOpHbIE CTEH/IbI [T UCTIBITAHUS 1IeTIel TOCTOSHHOTO U
MIEPEMEHHOT0 TPEX U OJIHO (a3HOTO TOKA, KOHTPOJIbHO-U3MEPUTETIbHBIE
pUOOPHI; YHUBEPCAIbHBIE CTEHIbI JJIS IPOBEICHUS Ta00paTOPHBIX
UCHBITAaHUHN IO EKTPOHUKE; CTEH T JI1 IPOBEACHUS HCCIeA0BaHUN U
UCHBITAaHUN ABUTATEJIe MOCTOSIHHOTO U IEPEMEHHOT0 TOKa; Ha0op MIaKaToB
0 TUCIUIUINHE.

4. YuTaneHble 3a1bl 0ubaroTexu Ne7301 11 mpoBeieHUs] CaMOCTOSITEIbHON
paboThl: Mebelb, KOMIBIOTEPHI C BBIXOJIOM B ceTh VIHTEpHET, TOCTYII K
3JIEKTPOHHO-OMOIMOTEYHOI cucTeMe, onepaonHas cuctema Microsoft
Windows XP Professional OEM (2005 r.); Microsoft Office 2003 Standard
Academic ot 14.09.2005 r.; Adobe Acrobat Reader (Gecrutathas Bepcusi);
360 Total Security (6ecrutatnas Bepeusi); ABHMC "UniLib" (2003 r.)

1. Joneuxas Haponnas
Pecrybmnuka,

r. Jlonenxk,

np. TeaTpanbHbiil, JOM
28

2. Jonenkas Hapomgnas
Pecny6nuka,

r. Jlonenxk,

p. TearpanbHslii, 1oM
28

3. Jonenxkas Haponnas
Pecny6nuka,

r. Jlonenxk,

p. TearpanbHslii, 1oM
28

4. Jlonenkas Haponnas
Pecny6nuka,

r. Jlonenxk,

p. TearpanbHslii, 1oM

28




17. KAIPOBOE OBECHEYEHHWE YYEFHOU JUCIATLIAHBI

®.1.0. VYpoBeHb
Me1arorn4ecKoro o0Opa3zoBaHus,
(may4HO- HauMEHOBaHWE
JIOKHOCTB,
Me1aroru4ecKoro) CHENHANbHOCTH,
Ne ydeHast CBeznieHuUs O IOMOJIHUTEIBHOM
paboTHuKa, HanpaBJICHUS
/1 CTETIeHb, podeCCHOHATTEHOM 00pa30BaHIH
Y4YacTBYIOIIETO B MOJTOTOBKH,
yueHOe 3BaHue
peanuzanuu HalMEHOBaHUE
00pa3oBaTeIbHOM MPUCBOCHHON
MPOTPaMMBI KBaJH(pUKALUH
1 3 5 6 7
1 |CokomoB Cepreti  |domxHocTh - |Cpennee 1. CBUIETETHCTBO O TIPOXOKICHUN CTAKUPOBKHU
AHaTONBEBUY 3aB. Kadenpoi [npodeccuonansHoe; Ne2229/1,  20.12.2023 1., «OcobeHHOCTH
olmenmxke-  |DIeKTpUIecKre opraHuzanMd  y4eOHOro  mpolecca  Ipu
HEPHBIX CTaHLUH, CETU U |TIOATOTOBKE HWH)XEHEPHHO-TEXHUYECKUX
JUCHUIUIMH,  |CHCTEMBI, PaGOTHUKOBY, 72 4aca, dI'bOY BO
ydeHast Texuuk-anektpuk |"KepueHCkuif  rocymapcTBEHHBIH  MOPCKOM
CTEIEHb — TEeXHOJIornueckuil ynusepcurer”, r. Kepus.
TIOKTOP Bricmee — 2. CBUAETENBCTBO O MPOXOKIACHUU CTAXKUPOBKHU
TEXHUUYCCKUX |CIICIIUATIUTET; Ne2229/1, ¢ 29.02.2024 mo 02.03.2024.
HayK; MaiuuHsl 1 «MuTennexryanpHas COOCTBEHHOCTb B
YY€HOE 3BaHME |anmnapaTrhl NULIEBBIX|IUGPOBOH  SKOHOMHMKE: OT  3asBKH 10O
—npodeccop MIPOU3BOJICTB; BHenpeHus», 24 uvaca, ®I'BY «DenepanbHbrit

NuxxeHep-MexaHuK

HuriomM nokropa
TCXHUYCCKUX HAYK

JUT Ne002608

MHCTUTYT NMPOMBIIUICHHONH COOCTBEHHOCTHY, T.
Mocksa.

3. YnocToBepeHue 0 MTOBBIIICHUH
KBaJHpUKaIUH Ne 612400046713, c
21.04.2025r. mo 05.05.2025 «lludposas

TpaHcopManus CeIbCKOTO XO3AHWCTBay, 72
yaca, ®I'bOY BO «/loHCKO# rocynapcTBeHHBIH
TEXHUYECKUIl yHuBepcureT», r. PocroB-Ha-

Hony.




