MUHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPA3OBAHMSI
POCCHUHMCKOU OEJIEPAIINA

®eiepalibHOE TOCYIAapCTBEHHOE BI0DKETHOE 00pa30BaTEIbHOE YIPEXKACHHE
BBICIIIETO 00pa30BaHUs
«MarsuTOropcKuii rocy1apcTBeHHbIH TeXHHYeckui yHuBepcuTeT M. .M. Hocosa»
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PABOYAS ITIPOI'PAMMA JTUCHUIIIMHBI (MOAYJIS)

JJIEKTPOTEXHHKA

Hanpasiienne noAroToBKH (CIenHaabHOCT)
15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCTIeUeHHE MAITHHOCTPOUTEIbHBIX IPOU3BOJICTB

HanpasieHHOCTS (IPOQHIIE/CTIeHaTA3a1Hs) TPOrPaMMBI
CucreMHasi HH)KCHEPHS MAIIHHOCTPOUTENIBHBIX TEXHOJIOT Ui

Yposens Beiciero oopa3oBanus - 6akaaaBprar

®opma 00yueHus
3a04Hast

Wucruryt/ pakynbrer VHCTHUTYT SHEPreTHKH H aBTOMaTH3HPOBAHHBIX CHCTEM
Kadenpa DneKTpocHa0KeH s IPOMBIILICHHBIX IPEANPHATHH

Kype 2

MaruuTtoropck
2024 ron



Pa6ouas mporpamma cocrasiena Ha ocHope ®I'OC BO - 6akanaBpuar 1o HanpasJIeHHIO
noxrotoBkd 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCTeueHre MAIIHHOCTPOHTEIbHBIX
npou3Bo/cTB (nmpukas MuxoOprayku Poccru ot 17.08.2020 r. Ne 1044)

PaGouas ImporpaMMa pacCMOTpeHa W ojoOpeHa Ha 3acenaHud  Kadeapsl
DIeKTPOCHAGKEHUS IPOMBIILICHHBIX TPEPUITAN

09.02.2024, mpotoxon Ne 3 :
3asB. kadenpoit A.B.Bapranosa

PaGouas mporpaMma o106peHa Metoaudeckoi komuccuei MOuAC
13.02.2024 r. mpotokon Ne 4

vt S )
[Ipencenarent )%aﬂ/” Z// B.P. Xpamimus
174
CoryacoBaHo: /
3aB. kadeapoit MaluHbI 1 TEXHOJIOTHH 00pabOTKH NaBIgHHEM U MAIIHHOCTPOCHHUS

QWQ"H?C‘.I/I. [TnatoB

Pa6oyas mporpaMma COCTaBJIeHa:
ci. . mpemojasareib kadenps OINII, KaHJI. TEXH. HayK
(At O.U.ITeryxoBa

Penen3seHT:

nayansHuK Marautoropekoit ITIC ¢mman ITAO «®CK EDC» - HOxnO-Ypanbckoe
TIIMBC , .B.Tanuyrun
%A/ O



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl DIEKTPOCHAOKESHHUS MPOMBIIIICHHBIX MPEANPHUSTHIA

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.B.B_apraHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM oy Ha 3aceJaHuu Kapeapbl DIIEKTPOCHAOKECHHSI MPOMBIIIICHHBIX MTPEITPUATHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.B.B_apraHOBa

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2027 - 2028
yueOHOM oy Ha 3aceaHuy Kapeapbl DIIEKTPOCHAOKCHHSI TIPOMBIITUICHHBIX TIPS PHSITHIA

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.B.Bapranona

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceJaHuu KadeaApbl DICKTPOCHAOKEHUS MPOMBIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B.]%pFaHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IJICKTPOCHAOKEHHS TPOMBIIUICHHBIX MTPEITPUSTHIA

IIporokomor 20 . Ne
3aB. kadenpoit A.B.Bapranosa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoeHMS  AUCUMIUIMHBL  (MOIyJsl)  «OJEKTPOTEXHUKA »  SABISAIOTCA
TEOopeTUYecKas U MPaKTUYecKas OAroTOBKa Oy 1ylux 0akagaBpoB B 00JIACTH AJIEKTPOTEXHUKHU U
JIIEKTPOHUKHM B  TaKOM  CTENEHHW, YTOOBI OHM MOIJIM  BBHIOMpPAaTh  HEOOXOIMMBIE
3JIEKTPOTEXHUYECKUE, IJIEKTPOHHBIE, JIEKTPOM3MEPUTENIbHbIEC YCTPOMCTBA, YMETh UX IIPABUIIBHO
AKCIUIyaTUPOBaTh M COCTaBJISATh COBMECTHO CO CHELMATMCTaAMHU-3JIEKTPUKAMH TEXHUYECKHE
3aJlaHus Ha pa3paboTKy 3JIEKTPUUECKUX YacTel pa3IMuHbIX YCTAaHOBOK U 00OPYIOBaHUS B CBOCH
poheCCUOHAILHON JIEATEILHOCTH.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuumimHa DNEKTPOTEXHUKA BXOIUT B 00S3aTENbHYIO 4YacTh y4eOHOro IjiaHa
00pa3zoBaTebHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMUpPOBaHHBIC B pE3YJIbTaTE U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

Maremartuka

dusuka

WNudopmaruka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

be3omacHOCTE XU3HEACATCILHOCTH

Texnonorus u 060pynoBaHue 715l TPOU3BOICTBA METAITIOKOHCTPYKIIHIA

ABTOMAaTHU3AIMs IPOU3BOICTBEHHBIX IMPOIECCOB B MAITUHOCTPOCHUH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbraTe OCBOEHMs IUCLMIUIMHBL (MOAYJA) «DJNEKTPOTEXHHMKa» OOydarouuiics
JIOJDKEH 00J1a1aTh CIEAYIOMUMHI KOMIICTEHIUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Cnocoben NPUMCHATH COBPCMCHHBIC OKOJIOTUYHBIC U Oe30IacHbIC MCETOAbI
panroHaJIbHOI'O MCII0JIE30BAHNW S CHIPHEBLIX U DOHEPICTHYCCKUX PECYPCOB B MAIIIMHOCTPOCHUH,
OIIK-1.1 HpI/IMeHHCT COBpPCMCHHBIC JKOJIOTHUYCCKHUC U Oe3omacHbIe MCTOABI
pallMOHAJIBHOI'0 MCITIOJIB30BAHUSA CBIPHEBBIX U DHEPICTUYCCKUX PECYPCOB B
MAIIMHOCTPOCHU N




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mmast TpyTI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 10,7 akas. 4acos:
—ayautopHas — 10 akay. gacos;
— pHeayautopHas — 0,7 akaj. 4acos;

— camocTosTeapHas padota — 93,4 akaj. 4acos;

— B (popMe npakTHuecKoii moarotoBku — 0 akazn. 4yac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

Paznen/ tema
JUCIUIUINHEI

Kypc

AynuropHas
KOHTaKTHas paboTa
(B akaz. yacax)

11ab.
3aH.

IPaKT.
3aH.

Jlek.

CamocTosTenbHast
paboTta cTymeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

®dopma TeKyIero
KOHTPOJIS
yCIEBAEMOCTHU U
IPOMEXKYTOYHOU
aTTecTalluu

Kon
KOMITETEHIUU

11
IEKTPUYECKHE
MOCTOSIHHOTO TOKa

Jluneitneie
Lenu

12

1. ITouck
JIOTIOTHUTEILHOM
uH(popMaIuy 1o
3aJJaHHOM TEME.
2.CaMOCTOSATENBH

0€ U3yUYCHUE

y4eOHO
JIUTEPATYPHI.

3. Pabora ¢
3JIEKTPOHHBIMHA
OMOIHOTEKAMH.
1.Beimonnenue

KOHTPOJIbHOU
paboter Ne 1.

OIIK-1.1

1.2
INMEKTPUICCKUE
onHOo(da3HOTO
CHHYCOHIAIBLHOTO TOKA

Jluneitneie
LHenu

12

1. PaGora c
3JIEKTPOHHBIMHU
OMOIMOTEKAMH.

2.
CamocrosaTensHOe
H3yUYeHHEe y4eOHOU

JUTEPaTyPBHI.
3.BoInosiHeHue
KOHTPOJIbHOU

pabotsr Ne 2

KonrponbHas
pabora Ne 1

OIIK-1.1

1.3 Tpexdazusle nenu

12

Pabora ¢
3JIEKTPOHHBIMU
OMOIMOTEKAMU.

2.CaMoCTOSTENbH
o€ M3y4eHne
y4eOHO
JIUTEPATYPBI

OIIK-1.1




1.CamocTosTeNbH
o€ u3ydueHne

yaeOHOii KonrtponbHas
1.4 TpauncdopmaTopbl 10 JTUTEPATYPBI P OIlK-1.1
pabota Ne 2.
3.BreInosiHenue
KOHTPOJILHOU
paboTer Ne2
15 DneKTpuyecKue ! '(z)iMI;CTO:}?;:LH
MaIluHbI MOCTOSIHHOTO 10 yHen OIlK-1.1
y4eOHOi
TOKa
JIUTEPATYPHI
1.CamocTosiTeIbH
o€ U3y4yeHue
yueOHOM
1.6 ACHHXpPOHHBIC 12 e — 1.JTaboparopHas OIK-1.1
JIBUTATCIN pabota Ne 24
2.IToaroroBka K
nabopaTtopHoOi
pabote Ne 24
1.CamocTosTENBH
1.7 DnementHas  0a3a ¢ szquuHe
SJIEKTPOHHBIX YCTPOICTB y1ebHoi 1.JTaGoparopHast
’ 18 JIUTEPATYpPHI. ’ OIIK-1.1
Hcrounuku  BTOPUYHOTO pabora Ne 10
2.IToaroToBka K
IMATAHAS .
nabopaTopHO
pabote Nel0
1.CamocTosTENBH
1.8 DeKTprUYecKre 7.4 o€ H3yUeHHe OIK-1.1
U3MEpEHHs. U IPUOOPHI yueOHOM
JTUTEPATYPHI
Hroro no pazneny 93,4
2.
2.1 3ager OIIK-1.1
HWroro no pazaeny
Hroro 3a cemectp 93,4 3a4ET
Hrtoro no aucuuminHe 93,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHJOB  y4eOHOM paboOTBl B KauecTBe
00pa3oBaTeNbHbIX TEXHOJOTUN B MPENOJaBAHUU JHUCUUIUIMHBI HCIOJB3YIOTCS TPAAUIIMOHHAS
TEXHOJIOTUSI U TEXHOJIOTHs mpobiaemMHoro oOyuyenus. Ilepenaya HEOOXOAMMBIX TEOPETHUECKUX
3HaHUU U OPMHUPOBAHUE OCHOBHBIX IMPEACTABICHUI MOKET MPOUCXOIUTh C MUCIOIb30BAHUEM
MYJIbTUMEAUIHOTO 000PY10BAHHUS.

Jlexumu TPOXOASIT B TPAaguIMOHHOW (opme, B ¢dopMe JEKIUNA-KOHCYJIbTAMN U
npobnemMHbIX Jeknuid. TeopeTwueckuil marepuan Ha TPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJbTaTOM YCBOCHHS MOJYy4YeHHOW HH(OpPMAIMH MOCPEICTBOM IOCTAaHOBKU IMPOOIEMHOIO
BOIIpOCa U IIOMCKa IyTel ero pemeHus. Ha nexkuusx — KOHCYJIbTalUUAX H3JI0)KEHHE HOBOTO
MaTrepuaia COIpPOBOKIAETCS TOCTAHOBKOM BOIPOCOB U JUCKYCCUEH B IOMCKax OTBETOB HA 3TH
BOIIPOCBI.

[Ipu mpoBeneHun 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN MCIONB3YIOTCA paboTa B
KOMaH/JI€ U METO bl HH(POPMALIMOHHBIX TEXHOJIOTHH.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[Ipencrasneno B npunoxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIA IPOBEIeHUs MPOMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. DneKTpOoTeXHUKA U OCHOBBI AIEeKTpOHUKH : yueOnuk / U. U. NBanos, I'. U. ConoBbes,
B. S. ®ponoB. — 10-e¢ uzn., crep. — Cankr-Ilerepoypr : Jlanp, 2019. — 736 c¢. — ISBN
978-5-8114-0523-7. — Tekcr : anekTpoHHbIi // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL.: https://e.lanbook.com/book/112073 (mara obpaienus: 26.09.2020). — Pexum gocryma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2. DIEKTPOTEXHUKA M DICKTpoHHKa : yueOHoe mocobue / M. C. Anmcumona, U. C.
ITomoBa. — Mocksa : MUCHUC, 2019. — 135 ¢. — ISBN 978-5-907061-32-3. — Texker :
anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/116939 (mata obpamenus: 26.09.2020). — Pexum moctyna: ms
aBTOPH3. MIOJIb30BATEIIEH.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. BBezieHre B TEOPETHYECKYIO 31eKTpoTeXHUKY. Kype moarotoBku 6akanaspos / 0. A.
berukos, B. M. 3onmotaunkuii, E. b. ConoBbeBa, 3. I1. UepnsimeB. — Cankrt-IletepOypr : Jlans,
2016. — 288 c¢. — ISBN 978-5-8114-2406-1. — Tekct : onextpoHHblid // Jlanb
JNIEKTPOHHO-OMOIMoTeynas cuctema. — URL: https://e.lanbook.com/book/89931  (mata
obpamenus: 26.09.2020). — Pexxum goctyma: Uit aBTOPU3. MOJIb30BATEICH.

2. DnekrportexHuka : yueOnuk / C. M. Anomnonckuii. — Mocksa : KnoPyc, 2023. — 292
c. — ISBN 978-5-406-11277-9. — URL: https://book.ru/book/948617 (mata oOpareHus:
13.04.2023). — TekcT : 37eKTPOHHBINH. — PeXuUM J0CTyIa: /15 aBTOPHU3. MOJIb30BaTEIIEH.

B) MeTonuyeckue ykazaHus:

1. XpamiuH, P.P. Dnekrpudeckue mpruOOpsl U M3MEPEHHUS. | METOIMUYCCKUE YKA3aHUS K
nabopatopHoit pabore Ne 8 (aya. 358) mo mucrmmanHe “DIEKTPOTEXHHKA W OCHOBBI
AJIEKTPOHUKHU” JJIS CTYJICHTOB HEAJIEKTPOTEXHUUECKHUX crieruanbHocteit / P.P.


https://e.lanbook.com/book/112073
https://e.lanbook.com/book/116939
https://e.lanbook.com/book/89931
https://book.ru/book/948617

XpamuuH, ['.B. llloxuna, T.I1. Jlapuna, T.P. Xpammus ; MarauToropckuii roc. T€XM4E€CKUN yH-T
uM.I'.M.HocoBa. Marautoropck : MI'TY um. I'"'MI.HocoBa, 2014.-24c. :un.,rpad., cxemsl. -TekcT:
HEIOCPEICTBCHHBIN.

2. XpammuH, P.P. MccrnenoBanne TUHEHHON AIEKTPUYECKOM IIEMH MOCTOSHHOTO TOKA !
METOJMYCCKHE yKa3aHus K JabopatopHoi pabore Ne 1 (aya. 358) mo aucuumuinHe
“ONEeKTpOTEXHUKA W OCHOBBI AJIEKTPOHMKM I CTYJEHTOB  HEJJEKTPOTEXHHYECKHUX
cnenuanpaocreit / P.P. Xpammuu, I['.B. Illoxuna, T.II. JlapuHa.;MarHuTOropcKuii roc.
texudyeckud yH-T uMm.I.M.HocoBa. Maruautoropck : MI'TY wum. I'M.Hocosa, 2013.-17c.
WIL.,rpad., cxembl. -TeKCT: HemOCPEICTBEHHBIM.

3. Xpammwmn, P.P. HccnemoBanue nMHEHHOW AIEKTPUYECKON Ienmu OaHO(A3ZHOTO
CUHYycOMAanbHOro TOKa. KomIeHcanusi peakTUBHOW MOUIHOCTH.. METOJUYECKHE YKa3aHHUsS K
naboparopHoii pabore Ne 2 (aya. 358) mo gucumiuimHe “DIEKTPOTEXHHMKA W OCHOBBI
ANIEKTPOHUKHU JUIS CTYJCHTOB HEIJIEKTPOTEXHUYECKuX cnenuanbHocterd / P.P. Xpammun, I'.B.
[lloxuna, T.II. Jlapuna ;Marautoropckuii roc. rexuueckuii yu-T um.I".M.HocoBa. Marautoropck
:MI'TY um. I'.Hocosa, 2013.-20c. : wi1.,rpad., cxemsl. -TeKcT: HermocpeICTBEHHBIH.

4, Xpammms, P.P. UccnenoBanue TpexdasHoi 1ienu NMpu COSAUHEHUU INMPHUEMHHUKOB
SHEPIUU «3BE3/I0M: METOJUYCCKUE YyKasaHus K JjabopatopHoit pabore Ne 4 (aym. 358) mo
TUCIUILINHE “DNEeKTPOTEXHUKA U OCHOBBI DJIEKTPOHUKH [Tl CTY/IEHTOB HEANEKTPOTEXHUUECKUX
cnenuanpaocreit / P.P. Xpammuu, I['.B. Illoxuna, T.II. JlapuHa.;MarHuTOropcKuii roc.
texudecknid yH-T uM.I.M.HocoBa. Maruurtoropck : MI'TY wmm. I'M.HocoBa, 2013.-14c.
ui.,rpad., cxemsl. - TeKCT: HemoCpeACTBEHHBIH.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neficTBUS TULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpodHo
Professional

7Zip CBOOOJTHO pacHpoCTpaHsIeMOe 0ECCPOYHO
DNeKTpPOHHBIE

TUTaKaTRI Mo K-278-11 ot 15.07.2011 Geccpouro
TUCIUILTAHE

"DnekTpoHukKa'

OnEeKTpOHHBIE

TIIAKATBI IO K-278-11 or 15.07.2011 6eCCPOUHO
JMCIUATUTHE

"J1eKTPOTEXHUKA"

FAR Manager CBOOOJHO pacmpocTpaHsIieMoe 06eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanme Kypca CchplKa
OnexkTpoHHbIe pecypcbl Oubmmoreku MITY um. https://host.megaprolib.net/MP0109/Web
I".1. HocoBa ' ' '
Poccuiickas  ocynapcTsennas  OWONMOTEKA. e v rsl.rufru/dreaders/catalogues/
Karanoru
ITouckoBas cucrema Axkanemusi Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
Hanwonanenas wH()OpMAIMOHHO-aHATUTHYCCKAST
cucteMma — Poccuiickuii  umHaekc Hayunoro|URL: https://elibrary.ru/project_risc.asp

mutuposanus (PUHIL)




OnekrpoHHas 0a3a mepuojuyeckux miganuii East View
Information Services, OO0 «MBUC»
9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://dlib.eastview.com/

MatepuraabHO-TeXHHYECKOE 00eCieYeHNEe TUCIUTUTHHBI BKITFOYACT:

VY4eOHble ayAuTOpPUM JUIsl TPOBEAEHUS 3aHATUH JIEKUIMOHHOrO THHa aya.365
MyabTUMEIMIHBIC CPEJICTBA XPAHCHUS, IEPEIaYH U MPEACTaBICHUS HHDOPMALIUN

VYuebnas nabopaTropusi il TNPOBEACHUs JAOOpaTOpHBIX paboT: smaboparopus
JJNIeKTpUYeCKUX mered ayn. 358 YHuBepcaabHBIM J1a00paTOPHBIA CTEHJ IO 3JICKTPHUUYCCKHM
MM, JIEKTPOHUKE, HIEKTPOU3MEpEeHUsIM 9 IIT.

Harsinaeie mocoOus —utakaTel-12 mr.

VYuebnas nabopaTropust i T[POBEACHUs JAOOpaTOpHBIX paboT: smaboparopus
JMIEKTPUYCSCKUX MaluH aya .361 YHuBepcallbHBIM JTa00paTOPHBIA CTEHJ IO 3JIEKTPHUYCCKHM
Maruaam 9 mir.

Harsinaeie nocoOus-ruiakaTe-12 mir.

Y4eOHast aynuTopus JUISI TPOBEACHHS TPAKTUYCCKUX 3aHATUH , TPYINIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYILETO KOHTPOJIS ¥ POMEXKYTOUHOM aTTecTaiuu ayj. 357,
354, 358, 361 /locka, MyJIbTUMETUITHBIN TPOEKTOP, IKpaH

[Tomemnienue st caMoCTOsATENbHON paboTel oOyuaromuxcsa ayn. 343 I[lepconanbHbie
kommbpioTepsl ¢ maketom MS Office, Boixomom B MHTEpHET M IOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS y4eOHOIo
obopynoBanus aya. 356 Cremnaxu, ceidpl 1715 XpaHeHus: yaeOHOro 000py10BaHusI.

WNHcTpyMeHTHI 17151 peMOHTa J1JaO0paTOpHOTro 000PYAOBaHUS

Ipunoxenue 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieyeHrne CAMOCTOSITeIbHOI padoThl 00y4Yaromuxcs

Konmponvnaa paooma Nel.Pacuem nunennou 31eKmpuieckoil yenu CUHYycoudaibHo2o
moka

1. ITo Oaze maHHBIX JJIsl CBOETO BapUaHTa ONPENEIUTh MapaMeTpbl AJIEKTPUUYECKOH Lenu

. HI/ITaI-OHIGI\/'I OT CE€TU CMHYCOUJAJIBHOI'O TOKA C HAIIPSAXKCHUEM U .
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2. OnpenenuTh KOMITJIEKCHBIE COTIPOTUBIICHHUS BETBEH B aireOpandecKoi U Mmoka3aTeabHON
dbopmax.

>0

3. PaccunTtarh KOMIUIEKCHBIE COMTPOTHUBIICHHS MapauieibHOro yyactka dh B anrebpandeckoi
Y TIOKa3aTeIbHOU (hopmax.

4. OnpenenuTh KOMIIEKCHOE BXOIHOE COMPOTUBIICHUE B alreOpanvecKoil 1 moka3aTeabHON
dopmax.



5. Paccuurarh BXOJIHOW TOK L B aNre0pandecKoi U MoKa3aTebHOU opMax.

u,, N
6. PaccunTarh HanpspkeHue napauienbHoro yyactka dh " B anreOpanveckoit u
MOKa3aTeIbHON opMax.

Koumponvnasa paooma Ne2. Pacuem xapakmepucmuxk mpexgaznozo mpauncgopmamopa

[To TexHUYECKHUM JaHHBIM TpeX(ha3HOTro MBYyX0OMOTOUYHOTO TpaHChopMaTopa TpedyeTcs:
1) paccuutarh 1 U300pa3uth T - 0Opa3HyIO CXeMy 3aMEIICHUs OJHOH (a3bl,
[Tpu kosppunmenrtax narpysku = 0,05; 0,2; 0,4; 0,8; 1,0; 1,2:
2)nocTpouTh BHEIIHIOW xapakTepuctuky U2 = (12);
3)onpenenuTs U MOCTPOUThH 3aBUCUMOCTH:
a) KIIZL - n = f(B);

0) otknonenue Hanpspkerus U2 - U2 = f(B); 4) moCTpoUTh BEKTOPHYIO AHarpaMmy.



Mpuioxenne 2

7. OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTrecranum

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPeACTBA Il POBEACHUSA MPOMEKYTOUYHON aTTecTalun

Kon
WNHnukaTop AOCTHIKEHUS KOMITCTCHITMHI O1neHOYHBIC CPEACTBA
WHJUKATOpa
OIIK-1: CnocoOeH IpUMEHSITh COBPEMEHHBIC SKOJOTHYHBIEC M 0€30IMacHbIE METOJIbI PAIIMOHAILHOTO MCITOJIB30BAHUS CHIPHEBBIX U YHEPTreTHUUYECKUX

pPEeCypcoB B MAIIMHOCTPOCHUH;

OIIK-1.1:

[IpumeHsieT COBpeMEHHBIE YKOJIOTMYECKUE U O€30TIaCHBIE METO/IbI
paIMoOHaIBHOTO UCIIOIB30BAHUS ChIPHEBBIX U DHEPTETUYECKUX
pPECYPCOB B MAIIMHOCTPOECHUU

ook

Hepeueub meopemu4ecCKux 60npocoeé K zauemy

[ToHsITHS AAEKTPUUECKOHM, DJIEKTPOHHOM ¢ MarHUTHOMN
nenei. Knaccupukamuss u npumepsl neneil. OCHOBHBIE
3aKOHBI AJIEKTPOTEXHUKHU U UX TPUMEHEHHUE.

du3nyeckas 1 MaTeMaTHdecKas MoAeau nenu. Mctounuku,
MIPOBOJIHUKH u MPUEMHUKH. WneannzupoBaHHbIe
JIBYXITOJTFOCHBIE 3JIEMEHTBI M UX CBOMCTBA.

JInHENHbIE DNEKTPUYECKHE LENU IMOCTOSIHHOIO TOKA.
Amnanu3 1ienu Ha ocHOBe 3ak0HOB Kupxroda u Oma.
DKBUBAJICHTHBIE MPEOOPA30BAHMSI YIACTKOB IEMEH.
OcCHOBHBIE METOABI aHATN3a JIMHEHHBIX 1[ETEH.

CBoiicTBa JIMHEHHBIX DSJIEKTPUUYECKHX IEMeil: CBOWCTBO
JIMHEMHOCTH, TPUHLIUI HAJIOKEHUS, TPUHLIUI B3aUMHOCTH.
DneKkTpuyeckass MOUIHOCTb M SHEPrusi TMOCTOSHHOI'O
AJIEKTPUYECKOTO TOKA. 3aKOH COXPAHEHHsS DSHEPruu B
DJIEKTPUYECKOM LENU C MOCTOSHHBIMU TOKaMH. baanc
MOIITHOCTEH.

OcHoBHBIC XapaKTEPUCTUKU u napameTpbl
CUHYCOMJAJBHBIX TOKOB M  HampsbkeHui. CrocoObl
MOJIYYEHUS! CUHYCOUIATTbHBIX HAIIPSKEHUN U TOKOB.
[IpencraBieHne CUHYCOMIAIBbHBIX TOKOB W HaIpPSKEHUI
BEKTOpaMU U KOMIUIEKCHBIMM  YHCIAMU.  3aKOHBI




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

AIIEKTPUUYECKUX IeTel B KOMITJIEKCHOH (opme.

da30BbIE COOTHOLIECHUS MEKY TOKAMU U HANIPSHKCHUSMHU B

LIENIN [TPU CUHYCOUJIaJIbHOM TOKE.

ConpoTuBIEeHH D3JIEMEHTOB M Y4YacTKOB LENEW IIpu

CHHYCOMJIAJIbHBIX TOKAX.

OJneKTpuUYecKass DSHEPrUsd M MOIMHOCTb B LEMAX C

CUHYCOUIAJIbHBIM TOKOM. AKTUBHAs, P€aKTUBHAsSI U M1OJIHAS

MOIIHOCTH. banaHCc akKTUBHBIX U PEAKTUBHBIX MOIIHOCTEH.

Tpexdaznas cucremMa HaIIPSKEHUH, OCHOBHBIE

COOTHOLLEHUS, CHoco0bl  MOJyYEHHMH, VUCTOYHUKHU

Tpex(hazHOTO HANPSKEHUS M UX SKBUBAJICHTHBIC CXEMBI.

Tpexdasnas Harpy3ka. CUMMeTpUYHasi © HECUMMETpUYHAsI

Harpys3ka Ipu COeIUHEHUH (a3 B TPEYroJbHUK U 3BE3NY.

CxeMBl U pacueT 3KBUBAJICHTHBIX [1apaMETPOB HATPY3KH B

Tpex(da3HbIX LETX.

Tpexda3Has Tpex- U  YETHIPEXNPOBOAHAs CETh C

CUMMETPUYHOU Harpy3Kow, CXEMBI, pacueTHble

COOTHOIIEHUS JUIS OINpeNeNeHus] JUHEHHbIX M (a3HBIX

TOKOB W HAaIIPSKEHU.

Momnoctu TpexdasHoit cetu. M3MepeHune akTUBHOU H

PEaKTUBHOI MOIIIHOCTH.

OnnodasHblit TpaHcHOPMATOP CO CTATBHBIM CEPACUHUKOM.
CBoiicTBa U OCOOEHHOCTH TOJYITPOBOIHUKOBBIX JHOJIOB

Pa3JIMYHBIX TUIIOB.

Ha3nauenne u nmpuMepsl IPOCTENIINX CXEM BBITPSIMUTENEH,

NPUHIUIBI UX paOOTHI.

Ilpumepnulii nepeuens npakmuueckux 3a0anuil




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

.Onpenenuth compotuBiieHue pe3uctopa R2, ecmu: R1 =3 Om, a

IMOKa3aHus aMIIEPMETPOB YKa3aHbl HA CXEME.

3. OrmpenenuTs CONPOTUBICHHWE KOHAEHcaTopa Xc, €CIH:
U=200B,1=4A,coso=0,8.

®

~U
R
7

LT

4. OnpenenuTh MOKa3aHUS aMIepMeTpoB A1 U Ay U PEaKTUBHYIO
MorHocTh menu Q, ecou: U = 120 B.

Xe

5. JluHeliHpIe TOKM TPU COCAUHEHUW HATPY3KH «3BE3I0I»:
Ia=Ilg=1c =20 A. OmpenenuTh TOK B HEUTPaATLHOM MPOBOJIE,
€CIIH P, = Pp = @ = 30°.




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

6. Omnpenenuth moOKa3zaHue BosubTMETpa, ecmu  Z¢ = 10 Owm,
aMmrepmeTp nokasbiBaet 10 A.

7. OnpenenuTth IEHCTBYIOIIEE 3HAYCHHE TOKA, HATPSYKEHUS, CIIBUT
o (paze u xapakTep Harpy3KH, €CI MTHOBCHHBIE 3HAYCHUS TOKA U
Hanpsokenus pasabl: | = 10 sin ot, u = 141 sin (ot + 30°).

8. Kakoii TOK MOXXHO HM3MEpPUTh aAMIIEPMETPOM, COIPOTUBIICHUE
koTtoporo Ra=0,3 OM, Nuo\=150 men., Cx=0,001 A/men., ecnm
BKIIFOUUTH €0 C IIYHTOM, conpoTuBienue kotoporo R,=0,01 Om?
9. OnpenenuTh LIeHY JEIEeHUS BOJIBTMETPA, UMEIOIIETO

HoMHUHANBHEIE TaHHbIE: U =50 B, Nye,=100 memn., Ry=1000 OmM,

BKJIFOYEHHOT'0 ¢ 00aBOYHBIM conpoTuBiaeHreM Ry=3000 Om.

[IpuBenute cxeMy BKJIIOYEHHMS BOJBTMETpAa C JOOaBOYHBIM
COINPOTUBIICHUEM.

10. ITpuBenuTe 3IEKTPUUYECKYIO CXEMY, KOTOPOH COOTBETCTBYET
BEKTOpHasl [uarpamma.

L
Cli




Kon

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

UHMKaTopa
Ilepeuenv nadopamopnuvix pabom

1. DOnexrtpuueckue npudOPHI U U3MEPEHUS;

2. HccnenoBaHue CBOWMCTB I OCTOSTHHOTO TOKA;

3. MHccnenoBaHue 3JI€KTPUUECKON LN CUHYCOUIAIBHOTO
TOKa,

4. WccnenoBanue Tpex(asHbIX Lene;

5. Hccnenosanue noiynpoBOAHUKOBBIX BBITPSIMUTEINEH.

OIIK-1.2: | IIpumeHseT MEeTO/1bl MOJICTMPOBAHUS U MAaTEMAaTHYECKOTO Ilepeuens meopemuueckux 60npocos K 3auemy
aHaJM3a [T peIeHus 3aa49 B poeCCUOHATBHOMN NesITeTbHOCTH

1. Opnnodazublil TpaHCHOPMATOP CO CTATILHBIM CEPACUYHUKOM.

2. Tpexcdasnble TpaHchOpMaTOpHI: Ha3Ha4YCHHUE,
KOHCTPYKIIHS, TIPUHITHAT JecTBUS, OCHOBHEIE
HKCIUTyaTal[MOHHbIE TApaMETPBHI.

3. TlomydeHue  BpalaromIerocs MarHUTHOTO  TOJNS B
TpexdazHOoH 1IeTnH.

4. ACUHXpOHHBIE JBHUraTeNIM: Ha3HAuY€HUE, KOHCTPYKIIMS,
NPUHIUN JEHCTBHUS.

5. CnocoOslI ImycKa 1 peryJIupoBaHusl CKOPOCTH aCHHXPOHHBIX
JBUTaTEJICH.

6. JlBurarenu mocTosSHHOTO TOKa: Ha3HauU€HHE, KOHCTPYKIIUSA,
CrocoObl BO30YXICHHsI, OCHOBHbBIE XapaKTEPUCTHKH.

7. YpaBHEHHE JBH)KEHUS JIEKTPONPUBOJIA.

8. PexuMbl pabOThI AIEKTPOIPUBOIOB.

9. BpI00p MOITHOCTH JBUTATEIS IIEKTPOIPUBO/IA.




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

10. Beibop Buja u THMA IBUTATEIS.

11. TupucropHoe u TPaH3UCTOPHOE yIpaBJeHHE
AJIEKTPOTIPUBOOM

12. O6mme cBeeHHS O TOTYIPOBOTHUKAX.

13. DAEKTPOHHO-ABIPOYHBIN  mepexol.  XapaKTepUCTUKH,
napaMeTpsl U Ha3HAYCHHUE IOJIYIIPOBOIHUKOBEIX JTHOJIOB,
TUPHUCTOPOB.

14. O6bmue cBeaeHUss ©  KiIacCU(UKAIMSA  MCTOYHUKOB
AIEKTPONUTAHHUS.

15. HyneBsie CXEMBI BBIITPSMJICHUS. Onnodasueble,
Tpex(da3HbIe U YIPABISIEMBIC BBITPIMHUTEIH.

Ilpumepnulii nepeyens npakmuueckux 3a0anuil
1. Tano: U ;40,=220 B, Uzuon=127 B, S;;0,=1100 BA.

Onpenenuts HOMUHAIBHBIE TOKU IEPBUYHON U
BTOPUYHOM 00MOTOK TpaHchopmaTopa u
koa¢¢unmeHT Tpancpopmanuu K.

[ToueMy HOMUHAIBbHBIE TOKU HE PABHBI IO
BenuuuHe?

2. OxgnodasHslii TpaHcHoOpMaTOp HOMHUHATEHOW MOIIIHOCTHIO
Snom=600 kBA BKIt0UeH B ceTh ¢ HanpspkeHHueM U ,,,=10 000
B. Hampsixenue Ha 3axuMax BTOPUIHOM 0OMOTKH Uzy0,=400 B.
OnpeaenuTh Yuciao BUTKOB IepBUIHOM 00MOTKH W1 1

ko3 dunmeHT Tpanchopmanuu K, eCiiu 4uciio BUTKOB




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

BTOpUYHON 00MOTKH W,=25.

3. Bo BropuuHoii 00MoTKe TpaHcopmaropa HaBoautes IJC
E,=100 B ¢ yacroroii f=50 I'i.

Omnpenenuts DIC Ep, ecnu ammmntyaa
HaIpsDKEHUS Ha IEPBUYHOM OOMOTKE He
W3MEHHUTCH, a yacTota Bo3pactet 110 400 I'11?

4. TpancdopmaTtop UMeEET CIeayIoIINe JaHHbIE: Sy0,—10 000
BA, Py=200 BT, P,=400 Bt. Onpenenuts KI1/]
Tpancdopmaropa npu cose=0,8 u 3=0,5.

5.1Burarens MOCTOSTHHOTO TOKA MapalljieIbHOTO BO30YKIeHUs
uMeeT nacnoptsie gaHHbie: Puom=10 kBT, Ugom=220 B,
lsnom=50 A, NHom=1000 06/MuH, Rg=0,4 OM.

OHpeI[eJ'II/ITL YJaCTOTY BpalICHUA AKOPA ABUTATCIIA IIPU
nacaJIbHOM XOJIOCTOM XOA€.

6. JIBurarenb MOCTOSSHHOTO TOKA HE3aBHCUMOTO BO30YXKICHUS
HMeeT HOMUHaNbHBIE naHHble: Prom=55 kBT, Upom=440 B,
IﬂHOM:14O A, R;[ZO,I Owm.

Omnpenenuts npotuso - /1C u 31eKTPOMAarHUTHYIO
MOIIHOCTb JIBUTATEJIS.

7. JIBUTaTeNnb MOCTOSSHHOTO TOKA MapalieIbHOTO BO30YXKIEHUS
nMeeT HoMuHanbHbIe HaHuble: Prom=10 000 Bt, Ugom=220 B,




Kon

HHAWKaTOopa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

lnom=55 A,
NHom=1000 06/MmuH, Rg=0,4 OMm, Rg=44 Om.
Omnpenenuts KIIJ] N 1 MOMEHT BpalieHUs JBUTATENIS.

8. JlBuraTesp napajyuiebHOro BO30YK/I€HUsI UMEET HOMUHAJIbHbIE
nannbie: Prom=1,5 kBT, Ugom=110 B, lgom=18 A, NroMm=3000
00/mun, Rg=104 OM, Rg=0,47 Om.

Omnpenenuts npotuso — I/]C nBuraresns ¥ HOMUHAIbHBIN
MOMEHT Ha Baiy.

9. HomunannHabie JAaHHBIC IBUTATCIIA MapajljICJIbHOTO
B036Y)KI[CHI/I5[I UHOM:1 10 B, IHOM:14 A, PHOMZI,S KBT,
R4=0,50M, Rg=220 Owm.

Omnpenenutps npotuBo — 3/1C npu Harpy3ke paBHOU
15=1,51HoMm.

10. Tpexda3zHblii aCHHXPOHHBIN JBUTATETH UMEET HOMHHAJIbHBIC
JTaHHBIE:

Paom=10 xkBt, Unom=220/380 B, nHoM=950 06/MuH,
1n=85%, cosp=0,681.

OHpCI[CJ'II/ITL HOMUHAJIbBHYIO MOIITHOCTH HOTpe6J'ICHI/I$I
OHEPIUU U3 CETU U MOMCHT Ha BaJly JABUTaTCIIsA, €CIIU




Kon
Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

HHAWKaTOopa

OneHouHble CpeCTBA

00MOTKA craTopa COCANHEHA (<3B63ﬂ0ﬁ>).

11 OnpenenuTs HOMHHATBHYIO MOIIHOCTD ITOTPEOJICHUS SHEPTUU
U3 CETH M IOJIHBIC MIOTEPU PHEPIUH B IBUraTelIe, €ClIU: pHOM=4,5
kBT, k..a. 1=90%.

12 MakcumanbHbIi MOMEHT aCUHXpPOHHOTO aBuraresns 13Hwm npu
Ul=Ulnom. Yemy oH pasen npu U1=0,8Unom, ectu R2=const?

Ilepeuens nabopamopnuix padbom
1.MccnenoBanue ognodaznoro tpanchopmaropa;
2.HccnenoBanne ABUraTeieu MOoCTOSHHOIO TOKA;
3.UccnenoBanmne acCHHXpOHHBIX JBUTaTeNel ¢ pa3HBIM POTOPOM.

4. DnexTpudeckue IpubOpbl U U3MEPEHUS;

0) Ilopsinok nmpoBeneHnst MPOMEKYTOYHOH ATTECTALMH, NOKA3aTeJIH M KPUTEPUH OLICHUBAHMA:

I[JBI MOJIY4YCHHA 3a49€Ta IO AUCIIUITIINHE <<3JI€KTpOTeXHI/IKa » O6y‘-12lIOH.[PIfIC5I IMMOKAa3bIBACT 3HAHUS Ha YPOBHC BOCIIPOU3BCACHUA U 00BSICHEHUS
I/IH(I)OpMaI_[I/II/I, HaBbIKU PCIICHUA ITPOCTHIX 3a/1a4 B obiactu QJICKTPOTCXHUKHU U IJICKTPOHUKH, YMECT ITOJIBb30BATLCA COBPCMCHHBIMU CPEACTBAMU
I/IH(I)OpMaI_[I/IOHHLIX TCXHOHOTHﬁ, BJIAACCT IMMPAKTUICCKUMU HAaBbBIKAMHA pa6OTLI C BHGKTPOTCXHHHCCKOﬁ annapaTypoﬁ.




