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Cocrasutens A.H. Ko3noB, noueHT, KaHa. TeXH. HAyK
DHepreTUueckuii paxkyabTeT

Kademnpa sneprerukn

2024



Pabouas mnporpamma cocraBieHa Ha oOcHOBaHUM PeAepalbHOrO TIOCYIapPCTBEHHOTO
oOpazoBarenpHOrOo  crangapra BO  gns  wHampaBieHus  noarotoBku — 13.03.02
DJNEeKTpOIHEpPreTUKa M JJIEKTPOTEXHUKA, YTBEPXKIEHHOrO IpuKazoM MUHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparum ot 28.02.18 No 144

Pabouas mporpamma obcyxaeHa Ha 3aceqaHuu Kadeapbl JHEPreTUKH

01.02.2024r.r. , nmpoTokois Ne

ITpotokon Ne 6
3aBeayronmii kadeapoi CaBuHa H.B. CaBuna

COTI'JTACOBAHO COI'JTACOBAHO
Y4eOHO-METOTMUECKOE YITpaBIICHUE Brimyckaromas kadenpa

Yankuna H.A. Yankuna CaBuHa H.B. CaBuna

9 anpens 2024 r. 9 anpens 2024 r.
COTI'JTACOBAHO COI'JTACOBAHO
Hayunas 6ubnmoreka LlenTp mmdpoBoii TpanchopMauu u
TEXHUYECKOT0 obecrieueHus
ITeTpoBuu O.B. IleTrpoBuu Tonocenuyk A.A. Tonoceiiuyk

9 anpens 2024 r. 9 anpens 2024 r.




1. HEJINU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI

Leanb aucuMIIMHBI
dOopMHUpPOBAHUE HABBIKOB MPOSKTUPOBAHUS CUCTEM P3UA pa3mnyHbIX
3IEKTPOIHEPTETUUECKUX OOBEKTOB JIJISl OCYIIECTBIEHUS] TPOSKTHO- KOHCTPYKTOPCKOHN 1
IKCIUTYaTaIMOHHOHN MTPOQecCHOHATFHON NeITeTbHOCTH

3anaum JUCHUILIMHBI:
N3yueHne npuHUMIIOB, TEXHUYECKUX CPEACTB U HOPMATUBHOU JTOKYMEHTALINH,
O3HAKOMJIEHUE C TUIIOBBIMH IPOEKTAMHU YCTPONUCTB PENEHHON 3aIIUTHI U aBTOMATUKHU

2. MECTO YUYEBHOI'O ITPEJMETA B CTPYKTYPE OBPA3OBATEJIBbHOUN
IMPOI'PAMMBbI
HucunminHa «CrienraibHblid Kype PeIEHHON 3aIUThDY OTHOCUTCS K YaCTH
00pa3oBaTeIbHON MTPOrpamMMbl, GOPMUPYEMON YyUACTHUKAMU 00pa30BaATEIbHBIX
OTHOLLICHUH.
N3zydenne nucuuminHbl 0a3upyeTcsl Ha CBEACHUSIX, U3J1araeéMbIX B Kypcax: « DJIIEKTPUUECKUE
MAaIIUHBDY, «JEKTPOIHEPTETUUECKUE CUCTEMBI U CETH», « DIIEKTPOHUKA», «JIEKTPUUECKUE
CTAHUMU U MOJACTAHUUNY, «DJIEKTPOMATHUTHBIE U 3JIEKTPOMEXAHUUECKUE TIEPEXO/IHBIE
npoiiecchl B 99C» u «DKCIUTyaTaIus U PEMOHT 3JIEKTPOOOOPYIOBAHUSY.

3. KOMIIETEHIIY OBYYAIOIIEI'OCSA, POPMHWPYEMBIE B PE3VYJ/IbTATE
OCBOEHUA YYEBHOI'O ITPEJIMETA 1 UHAUKATOPBI UX TOCTUXEHUA

3.1 IlpodeccnonanpbHbIe KOMITETEHIIMN M HHANKATOPHI UX JOCTUKCHUS

Kon u HauMmeHoBaHue [ Kom © HamMeHOoBaHMe WHOUKATOpa JIOCTHKEHUS

npogeccruoHaIbHOM npodeccuoHaIbHON KOMIIETEHIIMU

KOMITETEHLINN

IK-1 N-1TIK-1. Bemmonusier cOop U aHAIN3 TaHHBIX 7151

Cnoco6eH y4acTBOBaTh B IPOEKTUPOBAHUSI 0OBEKTOB MPOHECCHOHATBHOM

MPOEKTUPOBAHUU OOBEKTOB JESITENIbHOCTH.

npoecCuOHATBHOM NA-2T1K-1. BeiOupaet u peain3yet TUIIOBbIE

JIeSTeIbHOCTU MPOEKTHBIE PEHIeHUs 151 00bEKTOB MPOQecCHOHATBHON
NESATEIbHOCTH.

N O-4T1K-1. OnpenensieT nmapameTpbl
NEKTPOOOOPYAOBAHUS U PEXKUMOB OOBEKTOB
npodeccnoHaTbHOH AESITEIIHHOCTH, YUYUTHIBAS
TEXHUUYECKUE OTPAHUYEHUS U TPeOOBAHUS 10
0€30IacHOCTH, MIPH UX MPOEKTUPOBAHUU.
NO-6ITK-1. YuacTtByeT B pa3zpaboTke yacTei
JIOKYMEHTAIIUM JIJISI OTACIBHBIX Pa3esioB MPOEKTa Ha
PA3IMYHBIX CTAAUSX TPOSKTUPOBAHUSI OOBEKTOB
npodeccuoHanbHOM AESITETHHOCTH.

NI-7T1IK-1. [IeMOHCTpUpYyET TOHMMAaHKE B3aUMOCBSI3U
3a7a4 MPOEKTUPOBAHUS U IKCIUTyaTallui OOBEKTOB
npodecCHOHATBHON AESITETbHOCTH.

ITK-2 N-1T1K-2. OnpexaenseT napaMmeTpbl 000pyI10BaHUS
CriocoOeH onpenensTh 00BEKTOB MpodeccuoHaIbHON AeITeIbHOCTH.
rapamMeTpbl 000pPY0BaAHUS, NO-3TTK-2. ObecnieunBaeT 3aJjaHHbIE TapaMeTPhI
PacCUUTBHIBATh PEXKUMBI PAOOTHl | pEKUMOB PabOTHl 00OPYIOBAHUS U CUCTEM OOBEKTOB
1 y4acTBOBATh B BEICHUU npodecCHOHATIBHOM AeSITEIbHOCTH.

PEXKUMOB OOBEKTOB

npodeccuoHaIbHON

JACATCIIBHOCTH




4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OOmass TpygoeMKOCTh ydeObHoro mpeamera cocraBisieT 7.00 3adyeTHbIX eauHMIbB, 252.0
AKaJEeMUUYECKUX YaCOB.

1 — Nen/mm

2 — Tema (pazaen) yueOHOTO peaMeTa, KypcoBasi padoTta (ITpoeKT), MPOMEXKYTOUHAs ATTeCTaALS
3 — Cemectp

4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)
4.1 — JI (JIexun)

4.2 — Jlexuiuu B BUJE NPAKTUYECKON TOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

4.4 — ITpakTUUECKHE 3aHIATHUS B BUJIC TPAKTUIECKON TTOATOTOBKHU

4.5 — JIP (JlabopaTopHbie paOOTHI)

4.6 — JIabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUECHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpob (B akaJIeMUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4.1142(43(44|45(46|47]48]49

1 Hasnauenue u 712 4
TIPUHITATIBI
BBITTOJTHEHUS
ycrporictB P3A.
ITpocreiiue
3alIUThI

2 Tpancpopmaro |7 |2 2
p

bl TOKA U UX
BTOPHYHBIE
LEnn

3 Tpanchopmaro |7 |2 4
p

bl HAIIPSDKEHHSI
1 UX BTOPUYHBIE

LIETTH
4 | O6o3HaueHNE 712 2
3JIEMEHTOB B
3NMEKTPUICCKUX
cxeMax
5 OmnepaTUBHBIE 712 4 8 Ortuer 1o
ITYHKTBI MPaKTUYECKO
YIIPABJICHUS M
(OI1Y) y 3aHSATHUIO
(I13)
6 OTnenbHbIC 712 2 6 Ortuer o
KOMILUICKTHI 1 MPaKTHYECKO

YCTpOWCTBA M




P3A. Biox pene y 3aHSITHIO
COIIPOTUBJICHUS (I13)
bP>-2801
7 OTnenbpHbIE
KOMIUIEKTHI U
yCTPOMCTBA
P3A. bioku
OJIOKUPOBKU
MpY Ka4aHUAX
b22603,
b22604
8 VYcerpoiictBa Ortuer o
OIOKUPOBKHU MPAKTUYECKO
npu M
HEUCIIPABHOCTHU y 3QHSITHIO
Lernei (I13)
HaNpsDKEHUS
(bHH) KPb-12
9 Muxkpomnporecc
0
pHBIE
YCTpPOUCTBA
P3A
10 | 3ammra Ortuer 1o
JIBYXOOMOTOYH MTPAKTUYECKO
bl M
X Y 3aHSITUIO
TpanchopmaTop (I13)
OB
11 | 3amwura Ortuer o
TPeXOOMOTOYHBI MPAKTUYECKO
X M
TpaHchopmaTop y 3aHATHIO
OB U (I13)
aBTOTpaHCHOPM
aTOpOB
12 | 3ammra Otuert 1o
CUHXPOHHBIX MPAKTUIECKO
TeHepaToOpPOB M
Y 3aHSITHIO
(I13)
13 | 3amwura muHUN OTuet 1o
aNeKTponepenay MPAKTUYIECKO
U B CETSIX C M
[JIyX03a3eMJICHH Y 3aHSITHUIO
Ol HEHUTPAIIBIO (IT3)
14 | 3ammra auHU Ortyer 1o
aNeKTponepenay MPAKTUYECKO
U B CETSIX C M
M30JIMPOBAHHON Y 3aHSTUIO
u (I13)
KOMIIEHCUPOBAH KonTpons
HOM HEUTpaJIbIO BBITIOJTHCHUS
KYPCOBOTO
npoekTta (KIT)
15 | 3amwura Oruer no
OIIIMHOBKH U MPAKTAYIECKO
COOPHBIX IINH M




y 3aHSITHIO
I13)

16 | 3amwmra u 8 |4 4 OrtuyeT 1o
aBTOMAaTHKa MIPaKTHIECKO
ANEKTPOIBUTATE M
nen Y 3aHSTHUIO

(I13)
Kountpoins
BBIITOJTHEHU S
KYPCOBOTO
npoexTa (KIT)

17 | YcrpoiticTBa 8 12 2 Ortuer o
MIPOTHUBOABAPHUIA MPAKTUYECKO
HOH M
ABTOMATUKHU y 3QHSITHIO
(ITA) nepBoit (I13)

CPYIIIbBI

18 | YcrpoiictBa ITA |8 |2 2 Ortuer no

BTOPOW TPYITITHI MPAKTUIECKO
M
y 3aHSITHIO
I13)

19 | VYerpoticta 1A |8 | 4 2.8 Oruer no

TpEeThel TPYIIIBI MPAKTUIECKO
M
y 3aHSITHUIO
(I13)

20 | Ox3ameH 7 0.3 |35.7

21 | 3auer 0.2

22 | Kypcosoii 8 3.0 36 Odopmirenune
MIPOEKT U 3aIUTa

KYPCOBOTO
MPOEKTa
UTtoro 56.0 40.0 0.0 30({02]103( 357 | 116.8

5. COAEP/) KAHUE YYEBHOI'O IIPEJMETA

5.1. Jlekuuu
Ne i/ HaumMeHnoBaHnue TeMbl Copepxanue TeMbl (pa3aena)
I (paznena)
1 Haznauenue u IToBpexaeHus B 3JIeKTPOYCTAaHOBKAX U
TTPUHITUTIBI HEHOPMaJIbHBIC PEXKUMBI PAOOTHI
BBITIOJTHEHUST anekTpoodopyaoBanus. Oo1Me TpeOOBaHUS K
ycrpoiictB P3A. 3aIUTaM ¥ TPUHIINAIIBI UX BBITTOJTHEHUS. 3aluTa
ITpocreiimue IJIABKUMU TIPEAOXPAHUTEISIMA U aBTOMATaAMHU.
3aIUTHI ToxoBast 0TceuKa 1 MaKCUMaJlbHasi TOKOBAs 3alUTa.
3amuThl IpsiMoro AeicTBus. OOIHe TOHATHUS O
JalIbHEM | OJIMDKHEM pe3epBUPOBAHUN
2 Tpauchopmato OOmue TpeboBaHUs K TpaHCPopMaTopaM TOKA.
p TpeboBaHMs K BTOPUYHBIM LIETISIM TPpaHC(HOPMATOPOB
bl TOKa U UX Toka. CxeMbl coeIuHeHNI BTOpUYHbBIX 1ieneit TT.
BTOPHUYHBIC ITpoBepka TpaHChHOPMATOPOB TOKA M KX BTOPUUHBIX
11(S10/1 LIETIEH.
3 Tpaunchopmaro OO1ue TpedoBaHUsS M KOHCTPYKTUBHBIE OCOOEHHOCTH.

p

Bropuunsle nienu TpaHcopMaTOpPOB HAMPSIKEHUSI.




bl HAITPSXKCHU A
U UX BTOPHUYHBIC
(78041

[TpoBepka TpaHcGOpPMATOPOB HAMPSIKEHUS U UX
BTOPUYHBIX LIETEH.

O0o3HayeHUE
3JIEMEHTOB B
JIEKTPUUECKUX
cxemax

VYcinoBHble 0603HAUEHUST TPOCKTHBIX
(byHKIIMOHAJIBHBIX TPYI U KaOETbHBIX JIMHUH.
VYcnoBHbIE TO3UITMOHHBIE 0O03HAYEHUS JIEMEHTOB
BTOPUYHBIX Lenell. O003HaueHNuEe BTOPUUHBIX LIETIEH.
CxeMbl BTOpUYHBIX lienieil. HazHaueHue BTOpUYHbIX
neneit. Tokosreie nenu. Lenu Hanpspkenus. Lenu
OIepaTUBHOTrO TOoKA. ICTOYHMKYN NUTAHUS
onepaTuBHOro Toka. [[puMeHeHre HCTOYHUKOB
ONepaTUBHOrO TOKa. ICTOYHMKHN MOCTOSIHHOT'O TOKA.
YerporicTBa BeIIpAMIIEHHOT 0 ToKa. Ilutanne
OINEPATUBHBIX LIETIEN TEPEMEHHBIM TOKOM.
AnnapaTtypa BTOPUUHBIX YCTPOUCTB. Anmnapartypa
yhIpaBiieHUs] U curHaiu3anuu. [TpubGopsel 3aUThI U
m3Mepenusi. KontaktHas annapartypa. Pazmerienue
anmnapaTtypbl BTOPUYHBIX YCTPOWCTB HA NAHETISAX.
KoncTpykiuu u Tunel naHeneu. Psapl 3a)kuMoB Ha
KOMIUIEKTHBIX YCTPOUCTBAX. MOHTaKHBIE CXEMBI
KOMIUIEKTHBIX yCTpOUCTB. [IpoBepka BTOpUUHBIX
LIETIEN U UX JIEMEHTOB.

OnepaTuBHBIE
MTYHKTBI
yIpaBJIeHUs
(OI1Y)

O6mmas yacte. OITY wa TOC. OITY uwa I'DOC. OITY nHa
ADC. OITY na noacraHiusax. CxeMbl pacrpeaeaeHus
OIepaTUBHOro Toka. CxeMbl yIpaBJIeHUS U
CUTHAJIU3ALIMU B 3JIEKTPpOyCTaHOBKaX. CXxeMbl
yIPABJIEHUS] MACIISIHBIX, BAKYYMHBIX, 3JIETA30BbIX U
BO3/YIIHBIX BhIKITtOUaTenei. Cxembl yrpaBIIeHUs
pa3beIUHUTENEH, OTACITUTEIIEH,
KOPOTKO3aMbIKaTeseil. 130upaTenbHble CXeMbl
HMcTouyHnKHM TOCTOSIHHOTO TOKA. Y CTPOUCTBA
BBIIPAMIIEHHOTO TOKa. [IuTaHue onepaTUBHbBIX LEen
MEePEMEHHBIM TOKOM. AMMapaTypa BTOPUUYHBIX
YCTPOMCTB. ATITapatypa yInpaBIICHHS U
curHanuzauuu. [Tpubopsl 3a1UTHI U U3MEPEHUS.
KonraktHas annapatypa. PazMmelienue annapatypbl
BTOPUYHBIX YCTPOUCTB Ha naHemax. KoHcTpykuuu u
TUIIBI NAHENIEeH. Pa/1bl 3a)KMMOB HA KOMIUIEKTHBIX
yCTpoucTBax. MOHTaXKHBIE CXEMbI KOMIUIEKTHBIX
ycrporcTB. IIpoBepka BTOpUUHBIX LENEN U UX
3JIEMEHTOB yIpaByieHUusl. CxeMbl aBapuUHHOMN U
MpeayIPEXKTAOIIENH CUTHATU3ALINY.

OtpaenbHbIE

KOMIUICKTBI U

YCTPOMCTBA

P3A. Bbiok pene
conpoTtuieHus bP2-2801

YCTpOUCTBO, HA3HAYEHUE U OCHOBHbBIE TEXHUUYECKUE
naHHble. TexHuueckoe oOCIyKuBaHUE OJI0KA.

OtpaenbHbIE
KOMIUJIEKTBI U
YCTPOWCTBA
P3A. bBroku
OJIOKUPOBKH
MpU KauyaHUSIX

YCTpOUCTBO, HA3HAYEHUE U OCHOBHbBIE TEXHUYECKUE
naHHple. TexHuueckoe oOCTyKMBaHUE OJI0KA.




b>32603,

b22604

8 YcrporicTBa Hcnonws3oBanue ycrporictsa KPb-12 ¢
OJIOKUPOBKH tpanchopmaropamu HTMMU. CoBmectHoe
npu nucnoab3oBaHue IByX ycrpoiictB KPb-12. YcrpoiictBo
HEHCIIPaBHOCTU 1 OCHOBHBIE TexHnueckue nanuslie KPb-12 ¢
nerneun MOJIYITPOBOHUKOBBIM PEeArupPYyIOIINM OPTraHOM.
HAIPSDKEHUS Texunueckoe obcnyxuBanne KPb-12 ¢
(bHH) KPB-12 MOJIYIIPOBOJHUKOBBIM PEATUPYIOLINM OPTraHOM.

9 Mukpormnpoiiecc OcobeHHOCTH MUKPOITPOIIECCOPHBIX YCTpoicTB P3A u
0 UX TEXHUYECKOro oOciyxuBaHus. O0mue TpeboBaHus
pHBIE K TexHnueckoMy oociyxkuBanuio MIT YP3A.
yCTpOMCTBA CospemenHoe cocrosiaue peinka MIT YP3A B Poccuu
P3A 1 0COOCHHOCTH ammapaTyphbl pa3HbIX

MIPOU3BOAUTEIICH.

10 3amura Pacuer 3amur Ha 6a3e peine PHT-565, [13T-11,
JIBYyXOOMOTOYH Cupuyc-T. Cxembl yCTpOUCTB 3aILUTHI.
bl
X
TpaHchopMaTop
OB

11 3ammuTa Pacuer 3amut Ha 06a3ze pene A3T-11, A3T-21, Cupuyc-
TPeX0OMOTOYHBI T3, RET-316. CxeMbl yCTpOMCTB 3aIUTHI.

X
TpaHchopMaTop
OB U
aBTOTpaHchopm
aToOpoOB

12 3amura Bubl noBpexaeHnii 1 HEHOPMAJIbHBIX PEXUMOB
CUHXPOHHBIX paboThI reHepaTopoB. 3alUTa TEHEPATOPOB OT
reHepaTOpPOB BHYTpPEeHHMX NoBpexaeHui. [Tonepeunas

muddepenmanpHas 3ammTa. [IpomnoasHas
nuddepeHmanbHas 3anmra. 3ammTa OT 3aMbIKaHUH
Ha 3eMJII0. 3aIIUThI OT BHEIITHUX KOPOTKUX
3aMblKaHMI. MakcuMasbHas TOKOBAs 3aIuTa ¢
OJIOKUPOBKOM IO HAMpshHKeHUI0. TokoBas 3amura
00paTHOM MOCIEA0BATENBHOCTHU. JIuCTaHIIMOHHAS
3alUTA. 3alUTa OT MOBBIIICHUS HAMIPSIAKEHUS.
3amuTa poropa. CXeMbl yCTPONCTB 3a1UThI

13 3amura JIUHUN JucrannmonHas 3amura. [ [puHuun gencraus.
3JIeKTpornepeaay XapaKTEepUCTUKU U3MEPUTEIILHBIX OPTaHOB
U B CETHAX C JUCTAHUIMOHHOU 3a1UThI. BeinmonHeHue
[JIyX03a3eMJICHH U3MEPUTETBHBIX OPTaHOB JUCTAHIIMOHHOMN 3aIIUTHI.
Ol HEUTpaJIbIO CTpykTypHas cxema AUCTAHIIMOHHOW 3alUTHI.

[TpuHIMIIBI BBITTOJTHEHUST OJIOKMPOBKHU OT
kayaHuil. Beibop mapamerpoB cpabaTeiBaHUS
JTUCTAHIIMOHHOM 3a1uThl. TOKOBas 3a1IUTa HYJIEBOM
nocnenoBatenbHocTu (T3HIT). [TocTpoeHne KpuBBIX
CHaJlaHusl TOKOB HYJIEBOM MOCIIEIOBATEIbHOCTH.
Pacuet ycraBok. CxeMbl 3aIIUTHI.

14 3amura IMHUI Pacuetr eMKOCTHBIX TOKOB 3aMBIKAHUS Ha 3€MITIO.

OJICKTPpOIICpECaayd

KOMHCHC&HI/IH €MKOCTHBIX TOKOB. Pacuer YCTaBOK




U B CETSIX C
M30JIMPOBAHHOM
u

KOMIIEHCUPOBaH
HOW HEUTPAJIbIO

3a1nuT. CXeMBbI 3aIUT.

15 3amura
OIIIMHOBKH U
COOPHBIX ITUH

Jlornueckue 3a1muThl. JlyroBble 3alUTHI.
Huddepennmanbupie 3amuThl. Pacyer ycraBok.
CxeMbl 3a11HUT.

16 3ammura u

BI/IIUJI HOBpe)KZ[eHI/Iﬁ N HCHOPMAJIbHBIX PCKUMOB

aBTOMAaTHKa paboThI 3JIEKTpOABUTATENIeH. 3aluTa

3IIEKTPOIBUTATEIICH IIEKTPOABUTATENICH OT MEXKIY(ha3HBIX
3aMBIKaHUH. 3aInTa OT MEPEerpy30K. 3aumra OT
notepu nutanus. [Ipumep cxembl 3a1UTHI
NEKTPOJBUTATENS

17 VerpoiictBa ABTOMATHKA MTPETOTBPAIICHIS HAPYIIICHHS

IIPOTUBOABAPUI ycrotunBocTy (AITHY), aBTOMaTHKA TUKBUIAIIUN

HOU neperpysku odopynosanus (AOIIO)

ABTOMATUKHU

(ITA) nmepBoit

TPYIIIIBI

18 VYerpoiicta [TA
BTOPOU I'PYIIIbI

ABTOMAaTHKA JIUKBUIAIIUA ACHHXPOHHOTO pexXuMa
(AJTIAP, ATTIAX, A) opynoBanus (AOIIO)

19 Vcerpoiicta [TA
TPEThEN IPYIIIbI

ABTOMATHKA OTPAaHUYCHUS TTOBBIIIECHUS U TIOHMKCHHS
yactoTsl 1 HanpsikeHus (AOITH, AOCH, AOITY,
AOCYH)

5.2. IlpakTHyeckue 3aHsATHS

Hanmenosanne TeMbl

CopepxaHue TeMbl

[TepeBon ycTraBok
JIIEKTPOMEXAHUUECKUX pelle Ha
MUKPOIIPOIIECCOPHYIO Oazy

AJITOpUTM pacyeTa NapaMeTpPOB pexuMa U YCTABOK
3alUTHI.

CxeMmpbl yripaBJlieHUSsI
KOMMYTAIIMOHHBIMU armnapaTaMmu

I/I3y‘{€HHe CXEM YIIPABJIICHUSA KOMMYTAallUOHHBIMHA
alrapatTaMu

broxupoBku. Haznauenue,
HCIIOJTHEHUE

N3ydenne cxeMm onepaTuBHBIX OJIOKUPOBOK

Pacuet peneliHol 3aIUThI U
ABTOMATUKHU CUJIOBBIX
TpaHchOpMaTOPOB HA pejie
A3T-21

AJITOpUTM pacyeTa mapaMeTPOB pexuMa U YCTABOK
3alUTHI.

Pacuet peneliHol 3aIUThI U
ABTOMATUKHU CUJIOBBIX
TpaHchOpMaTOPOB HA TEPMHUHAIIE
Cupnyc-T3

AJITOpUTM pacyeTa NapaMeTPOB pexuMa U YCTABOK
3aIUTHI.

Pacuet peneliHol 3aIUThI U
ABTOMATUKH CUJIOBBIX
TpaHchOpMaTOPOB HA TEPMHUHAIIE
RET-316

AJITOpUTM pacyeTa NapaMeTPOB pexUMa U YCTABOK
3aIUTHI.

CxeMbl YCTPOWCTB 3aIIUThI
CHJIOBOTO TpaHc(hopMaTopa

N3yyeHne cxeM 3alIUT CUIOBOrO TpaHchopmaTopa Ha
6aze 3T-21, Cupuyc-T3, RET




PacueTt ycTpoiicTB peneitHoli
3aIUTHI CTATOPA CUHXPOHHOI'O
renepatopa (CI)

AJITOpUTM pacyeTa NapaMeTPOB pexuMa U YCTABOK
3amuThl. CXeMa 3aIUThI

Pacuet ycTpoiicTB penernHoOn
3alIUTHl POTOPA CHHXPOHHOT'O
reHepatopa.  M3ydyeHme  cxem
sauur CI'

ANTOPUTM pacueTa MapamMeTpoB pexnuMa U YCTABOK
3aQIIUTHI.

Pacuer ycraBOK JUCTAHIIMOHHOU
3alUTHI JIMHUU B paiMajIbHOM
CeTH

AJNTOPUTM pacueTa MapamMeTpoB pexnuMa U YCTABOK
3amuThl. Cxema 3aIuThl

Pacuer ycTaBOK JTUCTAHIIMOHHOU
3aIUTHI JIMHUU ITPU
napaieJIbHON paboTe Lernei

AJITOpUTM pacdeTa mapaMeTPOB peKUMaA B YCTABOK
3amuThl. CxeMa 3alUThl

CxeMbl I[I/ICTaHHI/IOHHOI;'I 3alIUThI
JIMHUHN

HSy‘-ICHI/IC CXEM I[I/ICTELHHPIOHHOIZ 34U ThI

Pacuet ycraBox T3HII ps
y4acTKa CeTH ¢ OJTHOCTOPOHHUM
ATAHUEM

AJITOpUTM pacyeTa mapaMeTPOB pexuMa U YCTABOK
3amuThl. CXxeMa 3aIUThI

Pacuer ycraBox T3HII ms
y4acTKa CeTH C JBYCTOPOHHUM
MUTAHUEM

AJITOpUTM pacueTa mapaMeTPOB pexKUMa U YCTABOK
3amuThl. CxeMa 3aliuThI

Cxemnl ycrpoiicts T3HII

N3yuenne cxem TOKOBOM 3a1IMThI HYJIEBOU
[10CJIE10BATEIBHOCTH

Pacuer ycraBok 3a1IUTHI OT
3aMbikaHui Ha 3emutto (3H3) miist
y4yacTKa paauajbHOU CETH

AJNITOPUTM pacueTa napaMeTpoB peKUMa U YCTaBOK
3amuThl. CxeMa 3aIuThl

Pacuer ycTaBok 3a1iuThl OT
3aMbIkaHU# Ha 3emiato (3H3) mist
TMETJIEBBIX (KOJIBLIEBBIX) CETEH

AJITOpUTM pacyeTa mapaMeTPOB pexUMa U YCTABOK
3amuThl. CXxeMa 3aIuThI

Pacuer ycraBok g poBoii
3aIMTHI AIEKTPOJABUTATEINS OT K.3.

AJITOpUTM pacdeTa mapaMeTPOB pexUMa U YCTABOK
3amuThl. CXxeMa 3aIuThI

Pacuer ycraBox mugpoBoii
3aIIUTHI MEKTPOABUTATENS OT
3aMBIKAHUM HA 3EMIIIO

AJITOPUTM pacyeTa napaMeTpoB PeKUMa U YCTABOK
3amuThl. CxeMa 3alUThl

Pacuet ycraBok 1udpoBoit
3AIUTHI JIEKTPOIBUTATENS OT
Meperpy3o0K

ANTOPUTM pacyeTa napaMeTpoB peKUMa U YCTaBOK
3amuThl. CxeMa 3aluThl

6. CAMOCTOSATEJIBHASA PABOTA

Ne | HaunmeHoBaHuME TEMBI Coneprxanue Tembl (paszzaena) TpynoemkocTs
T1/T1 (pazmena) B
AKaJeMUUYECKUX
yacax

1 Haznauenue n N3yuenne matepuana JIEKIUU 4

MPUHLIUIIBI

BBITTOJIHEHU S

ycrpoiictB P3A.

[Tpocreiimme

3aLUATHI




Tpanchopmato
p

Bl TOKA ¥ UX
BTOPUYHBIC
LIETTH

I/IBY‘ICHI/IG MaTCpualia JICKINHN

Tpanchopmato
p

bl HATTPSDKEHUS
1 UX BTOPUYHBIC
LETTA

I/I3y‘-I€HI/IC MaTCpualia JICKINN

O0o3HaueHue
3JIEMEHTOB B
IIEKTPUUECKHUX
cxeMax

N3yuenne matepuana JIeKIUU

OnepaTuBHbIE
MYHKTHI
yIpaBJIeHUSI
(OITY)

OTuYeT 10 BBITOJTHEHUIO TPAKTHYECKOM
paboTHhI.

OTaenpHbIE
KOMIUIEKTBI U
YCTPOMCTBA
P3A. Bnox
COTIPOTUBJICHUS
BP>-2801

peine

OTueT 10 BBIITOJTHEHUIO TPAKTUUECKOM
paboTHI.

OTaenbHbIE
KOMIUIEKTHI U
YCTPOWCTBA
P3A. Biokn
OJIOKUPOBKH
MpY KaYaHHUSAX
b32603,
B>22604

M3ydenue matepuaa JIEKIIUU

VcrpoiicTBa
OJTOKUPOBKH
npu
HEUCITPABHOCTHU
uenemn
HaTpsHKEHUs
(bHH) KPBb-12

OTuer 1o BHIOJHEHUIO TPAKTUUECKOMN
paboTHI.

Mukponpouecc
0

pHBIE
YCTPOUCTBA
P3A

N3yuenne matepuana JIeKIUU

10

3ammura
JIBYyXOOMOTOYH
bl

X
TpaHchopMaTop
OB

OTueT 1o BBITOJHEHUIO TPAKTUUECKOMN
paboTHI.

11

Jammra

OTyYeT Mo BBINOJTHEHUIO HpaKTI/I‘ICCKOfl




TpeXO6MOTOqHLI
X

paboTHI.

TpaHchopMaTop
OB U
aBTOTpaHCHOPM
aTOpOB

12 | 3ammra OT4eT Mo BHIMOJHEHUIO TPAKTUYECKOMN 6
CUHXPOHHBIX paboThI.
reHEPaTOPOB

13 | 3amwmTa TuHUH OT4eT No BHIMOJTHEHUIO TPAKTUYECKOMN 4
3JIeKTpoIiepeaay paboTHI.
U B CETSIX C
[JIyX03a3eMJIEHH
O HEUTPAJIBIO

14 | 3ammra TuHUN OTuer 1o BBINOJHEHUIO TPAKTUYECKOMN 4
3JIeKTpoIiepeaay paboTHhI.
U B CETSIX C KoHTpoJb BEINONHEHUSI KYPCOBOT'O ITPOEKTA
U30JIMPOBAHHOU
u
KOMIICHCUPOBAH
HOM HEUTPAJIbIO

15 | 3amura OT4eT No BHIMOJTHEHUIO TPAKTUYECKOMN 2
OLIMHOBKU U paboThI.
COOPHBIX IIUH

16 |3amura u OTyeT Mo BBINOJHEHUIO MPAKTUYECKOU 4
aBTOMAaTHKa paboThI.
INEeKTPOBUTATENCH KoHTpoJib BBINOHEHUSI KYPCOBOT'O MTPOEKTA

17 | YerpoiictBa OTuer 1o BBINOJHEHUIO TPAKTUYECKOMN 2
MPOTUBOABAPUIL paboThI.
HOM
aBTOMATUKU
(ITA) epBoit
TPYIIITBI

18 | Ycrpoiictea ITA OT4eT No BHIMOJTHEHUIO TPAKTUYECKOMN 2
BTOPOM T'PYIIIIBI paboThI.

19 [ Ycrpoiictea ITA OTuer 1o BBINOJHEHUIO TPAKTUYECKOMN 2.8
TPeTbeU rpymIibl paboThI.

20 | KypcoBoit Odopmienne u 3amuTa KypcoBoro mpoekra | 36
MIPOEKT

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

ITpu peanuzauuu qucuuinHbl «CrieMaabHbIA Kype PEIEMHOMN 31U ThDY UCHIOIb3YIOTCS
TpaJWLUOHHbBIE U COBPEMEHHbBIE 0Opa30BaTe/IbHbIE TEXHOIOTUU. VI3 COBpeMEHHbIX
00pa3oBaTENbHBIX TEXHOJIOTUI TPUMEHSIOTCA NH()OPMAIIMOHHBIE U KOMITBIOTEPHBIE
TEXHOJIOTUH C TIPUBJIEYEHUEM K MPETIOIABAHUIO MYIbTUMEININHON TEXHUKU, TEXHOJIOTUU
AKTUBHOI'O 00yuYeHus, pobaeMHoro ooyuenus. I[IpuMeHstorcs ciaeayromme akTHBHbIE U

MHTEPAKTUBHbBIE (POPMBI TPOBEACHMS 3aHITHIL: JIEKIIMU C pa300POM KOHKPETHBIX CUTYallUi,

MpoOJIeMHbIE CUTYaIIUU, KOMITBIOTEPHBIE CUMYJISIINH.
CaMocrosTenbHas paboTa CTyAEHTOB MoApa3yMeBaeT paboTy Mo PYKOBOJCTBOM
MperoiaBaTesist: KOHCYJIbTAIlUM U TIOMOIIb ITPH BBITTOJTHEHUN WHIUBUAYAIIBHOTO 3a1aHUs,
KOHCYJIbTAIIU! 110 Pa3bSICHEHUIO MaTeprajla, BBIHECEHHOTO Ha CAMOCTOSITEITbHYIO

MpopabOTKy, MHANBUAYAIBHYIO pa0OTYy CTYACHTA, B TOM UHUCJIE B KOMIIBIOTEPHOM Kitacce DD




niau B OuOIMoTEKE.

8. OLUEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOYHOM ATTECTALIUU
[TpomexxyTouHast aTTecTalus o UTOraM OCBOEHUSI TUCIUIUIMHBL: 9K3aMeH (7 ceMecTp),
3a4erT (8 ceMecTp), 3aluTa KypcoBOro MmpoekTa (8 cemectp).

Bompocs! k sk3ameny (7 cemectp)

1. IToBpexaeHUS B 3JIEKTPOYCTAHOBKAX M HEHOPMAJIbHBIE PEKUMBI PAOOTHI
3EKTPOOOOPYAOBAHUS

. O6mue TpeOoBaHUsI K 3aIIUTAM U IIPUHIUIIBI UX BBITTOJTHEHUSI.

. 3amura 1iaBKUMU IPEIOXPAHUTEISIMUA U AaBTOMATaAMMU.

. 3aIUTBI IPSIMOTO JICHCTBUSI.

. O01ue MoHATHS O JajJbHEM U OJIMKHEM pe3epBUPOBAHUN

. TpeGoBaHUs K BTOPUYHBIM IIETISIM TpaHCHOPMATOPOB TOKA.

. CxembI coequHeHU BTOpuuHbIX 1eneit TT.

. [TpoBepka TpaHchoOpMaTOPOB TOKA U UX BTOPUUHBIX LIETICH.

. Bropuunsie 1iermu TpaHchopMaTOPOB HATIPSHKEHUS.

10. ITpoBepka TpanchOpMATOPOB HAMPSIKEHUS U X BTOPUYHBIX IICTICH.

11. Buasl moBpeXIeHUI 1 HEHOPMAJIbHBIX PEKUMOB PaOOTHI TEHEPATOPOB.

12. 3ammuTa reHepaTopoB OT BHYTPEHHUX MOBPEXKICHUM.

13. TTonepeunast muddepeHImaTbHAS 3a1UTA.

14. TIpononbHas nuddepeHnnanpHas 3aInTa.

15. 3ammTa OT 3aMbIKaHUI Ha 3eMJII0. 3AIIUTHI OT BHEIIHUX KOPOTKUX 3aMbIKAHU.
16. MakcumasbHas TOKOBasl 3aIIUTa ¢ OJIOKUPOBKOH MO HAMIPSIKEHUIO.

17. TokoBas 3anyTa 00paTHOM MOCIeT0BATEILHOCTH.

18. JIlucTaHIIMOHHAS 3aII1Ta.

19. 3ammTa OT NOBBIIEHHS HAIPSIHKEHUSI.

20. 3amuTa poropa.

21. XapakTepuCTUKN U3MEPUTETIbHBIX OPTAaHOB JIUCTAHIIMOHHON 3aIIUTHI.

22. ITpyHITUTIBI BBITTOJIHEHUS! OJIOKUPOBKHU OT KauaHUM.

23. Boibop napaMeTpoB cpabaThIBAaHUS JUCTAHIIMOHHOM 3aIIUTHI.

24. TokoBas 3ammTa HyJIeBoi nociegoBatenbHocTH (T3HIT).

25. IlocTpoeHne KpUBbIX CalaHUsI TOKOB HYJIEBOU MOCIen0BaTEIbHOCTU. PacueT ycraBok.
26. Buapl MOBpEeXI€HUM U HEHOPMAJIbHBIX PEKUMOB PAOOTHI AJIEKTPOIBUTATENCH.

27. 3ammuTa 3JeKTpOoABUraTeNei OT MeXayda3HbIX 3aMbIKAHUN.

28. 3ammuTa OT neperpy30kK. 3alura OT MOTEPU MUTAHUS.

Bompockr k 3auety (8 cemectp)

. YcioBHbIe 0003HAYEHUS TPOEKTHBIX (DYHKITMOHAJIBHBIX T'PYIIT U KAOEIbHBIX JIMHUH.
. YcioBHbIE TO3UIIMOHHBIE 0O03HAYEHUS 2JIEMEHTOB BTOPUYHBIX 1IeTei.

. Haznauenune Bropuunsbix nemneil. ToxkoBbie nienu. Llenu nHanpsbkeHus .

. llenmn onepatuBHOTO TOKA. MICTOYHUKY TUTaHUS ONIEPATUBHOTO TOKA.

. [lutanue onepaTUBHBIX LIETIEH TEPEMEHHBIM TOKOM.

. AnmapaTtypa BTOPUUYHBIX YCTPOMUCTB.

. AnmapaTtypa ynpaBJjeHUs U CUTHAIU3ALINH.

. IIpoBepKa BTOPHUUYHBIX LIETIEA U UX IJIEMEHTOB

. CxemblI ypaBieHHUS 1 CUTHATIU3AIUHU B JIEKTPOYCTAHOBKAX.

10. CxemblI yripaBjieHUsI MACIISIHBIX, BAKYYMHBIX, 3JIETA30BbIX M BO3/IYIIHBIX BBIKJIFOYATEIICH.
CxeMbl ynpaBiieHUs pa3beUHUTENEH, OTACTUTENEH, KOPOTKO3aMbIKATEIICH.

11. ABTOomMaTuka npenoTBpalleHus HapyiueHus: ycronunoct (AITHY)

12. ABTOMaTHKa MMKBUAALINM Teperpy3ku obopynoBanus (AOITO)

13. ABTOMaTHKa TUKBUAALMU acuHXpoHHOTO pexkxuma (AJIAP, ATTAX, 1A)

14. ABTOMaTHKa OTpaHUUYEHUS MMOBBIIIEHUS U TOHWXKeHus yacToThl (AOITY, AOCY)
15. ABTOMaTHKa OrpaHUYEHMS TTOBBIIIEHUS M TOHWKeHus HanpsbkeHus (AOITH, AOCH)
BapuanTsl 3aaHnii Ha KYpCOBOH MPOEKT (COTIIACOBAHBI C BApUAHTAMHU 3aJaHUI TIO
nucruiuinHe «PerneiiHast 3a1mTa 1 aBTOMaTU3aIUS JJIEKTPOIHEPTETHUECKUX CUCTEM» U
«MUKPOIPOLIECCOPHBIE CPEICTBA YIIPABIIEHUS B JJIEKTPOIHEPIETHKE):

HasBanue TemMbl KypcOBOTro MpoeKTa Ha TUTYJIbHOM JiucTe: "PacyeT peneitHON 3a1UThI IITMH

Nele BN o NV, I SRS I )

O OO0 ~JON DN B~ Wk —



(OIIMHOBKM) BBICIIIETO HAITPSHKEHUS M CHIIOBOTO TpaHchopmaTopa"

BapuanTsl 3a1aHUN:

1. Paccuntath mapamMeTpsl pefeiHOM 3aIUThI ITUH (OIIIMHOBKY) BBICILIETO HAMPSHKEHUS 1
TpaHchopmaTopa noactanuuu « HITC-21»

2. PaccunTath mapamMeTphl pelleiiHOM 3amuThI uH (ommHOoBKM) BH u TpanchopmaTopa
noactaHuuu «bepe3nToBbIin»

3. PaccuuraTth mapaMmeTpsl pesieitHoi 3amuThl muH (omrHoBkr) BH u Tpancdopmatopa 40
MBA noncranumu « Teraga»

4. PaccunTaTth napameTpbl peieiiHoM 3amuThl uH (ommHoBKU) BH u Tpancdopmartopa 25
MBA noncranumm «ITuonep»

5. PaccuntaTh mapameTpsl peneitHoi 3amuThl mmH (ommHoBku) BH u Tpanchopmaropa 10
MBA noacranumm «/{aMOykm»

6. Paccuntath mapameTpsl peneitHon 3auThl uH (ommHoBkU) BH u Tpanchopmartopa
noactaniuu «OKTIOpbcKasH

7. PaccunTaTh mapaMeTphl peleiHON 3a1uThl InH (ommHOBKW) BH 1 TpanchopmaTopa
noJacTaHIU «JInTenmmK»

8. PaccuntaTh mapaMeTpsl peneiftHoi 3amuTsl muH (omuHoBku) BH u Tpanchopmaropa 10
MBA noacranuuu « POMHBDY

9. PaccunTaTth mapamMeTpsl pesieiiHon 3ammThl uH (ommHoBKH) BH u Tpancdopmaropa 16
MBA noacranumm «Bo3xkaeBkay»

10. PaccuntaTh nmapaMeTpsl peneitHo 3amuTsl muH (omuHoBKku) BH u Tpancdopmartopa 40
MBA nopacranumu «3amnamgHasy

11. PaccuutaTh napaMeTpsl pefieiiHoi 3amuThl muH (ommHoBkH) BH u TpancopmaTopa
noacTaHuuu «/lagxas»

12. PaccunTtaTh mapaMeTpsl peneitHol 3ammThl muH (omuHoBkr) BH u Tpancdopmaropa
nojcranimu «BragumupoBka»

13. PaccuutaTh mapaMeTpsl pefieiiHoM 3a1uThl muH (omuHoBkK) BH u Tpanchopmatopa 16
MBA nopacranumu «BoiakoBo»

14. PaccuntaTh mapaMeTpsl peneifHo 3amuThl muH (ommHoBKH) BH 1 Tpancdopmaropa 10
MBA noacranumn «I1M»

15. PaccuntaTh mapaMeTpsl pelieiiHOM 3a1uThl muH (ommHoBKK) BH u Tpanchopmaropa 25
MBA nopacranimu «Y3mnoBas»

16. PaccuntaTh mapaMeTpsl peneifHoi 3amuTsl muH (omuHoBKH) BH u Tpancdopmaropa 10
MBA noacranmuu «beperosas

17. PaccuntaTh mapaMeTpsl peneitHo 3amuTs! muH (omuHoBku) BH u Tpancdopmaropa 10
MBA noncranumuu «IloneBas»

18. PaccuntaTh mapaMeTpsl pefieiiHoM 3a1uThl muH (ommHoBkK) BH u Tpanchopmatopa 16
MBA nopacrannmu «MIBaHOBKa»

19. PaccunTtaTh mapaMeTpsl peneitHol 3ammuThl muH (omuHoBkr) BH u Tpancdopmaropa
nojcraniuu « ToMb»

20. PaccuuTaTh mapaMeTpsl peleiiHOM 3anuThl uH (ommrHOoBKH) BH u Tpanchopmartopa

10 MBA noacranumnu «CuaukaTHasD»

9. YYEBHO- METOJJUMYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHUE
YUYEBHOI' O ITPEIMETA

a) IuTeparypa
1. PerneiiHass 3amura W aBTOMAaTHKAa JJICKTPOIHEPIreTUUYECKHX CHCTEM [DJIEeKTPOHHBIN
pecypc]:  yueb. mocobue Ui HAMpaBIeHUS TOJATOTOBKU "DIEKTPOIHEPreTUKA U
anektpotexHuka" / coct.: A. H. Kosnos, B. A. Kosnos, FO. B. Mscoenos ; AMI'Y, DH. ¢. - 4-
e u3n., ucnp. - biaarosemenck: M3n-Bo Amyp. roc. yH-Ta, 2017. - 160 c. Pexxum mgocryma:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/9689.pdf
2. PeneliHas 3ammTa U aBTOMAaTHUKA B 3JIEKTPpUUECKHUX ceTsax / moxa pemakuuein B. B. Ipo3s.
— Mocksa : Mz3marensckmii gom OHEPI'US, AneBuc, 2012. — 632 c¢. — ISBN
978-5-904098-21-6. — Texct : snextponnbiit // Ludposoit obpasoBatensHbiii pecypc [PR
SMART : [caiit]. — URL: https:// www.iprbookshop.ru/22702.html (maTta oOpareHus:



29.03.2024). — PexuM gocTymna: s aBTOPU3UP. MOIb30BATENIEH
3. AmngpeeB, Bacwmmii AwnapeeBuu. Peneiinas 3ammTa M aBTOMATUKA CHUCTEM
anexkTpocHaOxeHus [Tekcr]: yueb.: pek. Mun. obp. P® / B. A. Auapees. — 6-¢ u3m., cTep. —
M.: Beicui. mk., 2008. - 640 c.
4. YnpaxHeHus 1o perneiiHoi 3ammure [Tekct] : yue6.mocobue / O. I1. Anekcees [u n1p.] ; moa
pen. O. Il. AnekceeBa, 2005. — 64 c.
5. PeneiiHag 3ammTa M aBTOMAaTUKa 3JIEKTPOIHEPIETUUECKUX CHUCTEM [DIEKTPOHHBIN
pecypc]| : meToA. ykazaHus K npakxt. 3aHsatusm. Y. 1/ AMI'Y, OH. ¢.; coct.: A. H. Kosnos, A.
I'. PoraueBa. - 2- e uzn., uchp. . - bmarosemenck: M3n-Bo Amyp. roc. yu-ta, 2017. - 37 ¢
Pexxum mocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7755.pdf
6. ABTOMATHKa 3HEPrOCUCTEM [DJIEKTPOHHBINH pecypc|: MEeTo/A. yka3zaHus K jabd. paboram
JUIS. HAIMPaBJIEHUS TOATOTOBKU "DJEKTpo3HepreTuka u sjekTpoTexHuka"/ AmIY, DH.d.;
cocT. A. H. Ko3nos. - 2-e uzn., ucnp.. - baarosemenck: M3a-so Amyp. roc. yu-ta, 2017. - 76
¢ Pexxum pgocryma: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7750.pdf
7. I'paduueckass 9acTh KYpPCOBBIX IPOEKTOB M BBIMYCKHBIX KBaJM(PUKAIIMOHHBIX PadOT
[@nexTpoHHBIN pecypc] : yuel. - meroa. mocobdue. Y. 2/ AMI'Y, DH.(.; coct.: A. H. Ko3nos,
B. A. Ko3znos. - bnarosemenck: M3n-Bo Amyp. roc. yH-Ta, 2017. - 168 ¢ Pexxum mocryma:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7735.pdf

6) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypehbl

Ne HaumenoBanue Onucanue

1 [Mathcad Education - |25 pa6. mect o Software Order Fulfillment Confirmation,
University Edition Service Contract # 4A1934168 ot 18.12.2014.

2 | RastrWin3 Bbazossrii | 10 JINILI. ITo JIOTOBOPY
KOMILJIEKC Ne0323100012213000182-0001592-01/1144 ot 31.12.2013.

3 | RastrWin3 TK3 10 JIUIL. o JIOTOBOPY

Ne0323100012213000181-0001592-01/1143 ot 31.12.2013 u
noroBopy Ne236 ot 02.12.2014.

4 | ABTomMaTuzmpoBaHHas JluneHsus komMmepueckass 1o JoroBopy Ne945 ot 28

nH(pOpMaITMOHHAS HOs10ps 2011 ropa.
OubnmoTeyHasi cucreMma
«APBUC 64»

S |IlporpammHuas cucrema | Kommepueckas JIMIEH3US 11O MOIMMCKE MO JIMIEH3UOHHOMY
«AnTturarnat.BY3» norosopy Ne200 ot 04 mas 2016 rona.

6 | I[IporpamMmHbIi 15 pa6. Mect o norosopy Ne 205 ot 12.11.2014.
koMmruiekc APM CP3A-4

7 | http:// DnekTpoHHO-0ubmoreunas cucrema IPRbooks — Hayuno-
www.iprbookshop.ru/ 00pa30BaTEIBHBIN pecypc IIs peIIeHU 3a/1a4 OOyUYeHHS B

Poccuu u 3a pyoesxxom. YHukanbHas matgopma ObC
IPRbooks o0benunsieT HoBele UHGOPMAIIMOHHbBIE
TEXHOJIOTHH M YUeOHYIO JIUIIEH3NOHHYIO JIUTEPaTypy.
Kontent 9bC IPRbooks oTBeuaer TpeboBaHMIM
craHaapToB Bbiciiel mkobl, CI1O, 1onoIHUTEIbHOTO 1
nuctanimonHoro oopazoanus. 9bC IPRbooks B monmHoM
00BbEME COOTBETCTBYET TPEOOBAHUSAM 3aKOHOATEIIbCTBA
P® B chepe obpazoBanus

8 | http://e.lanbook.com/ DnexkTpoHHas OubnmoTeuHas cucrema «M3maTeabcTBa
JlaHb», TeMaTUYECKUE MTAKETHI: MATEMATHUKa, (PU3HKA,
WH)XEHEPHO-TEXHUYECKUE HAYKU, XUMUS

9 | https://urait.ru DnekTpoHHas 6ubnuoreunas cucrema «FOpaiit». IbC
«FOpaiiT» B mOJIHOM 00BEME COOTBETCTBYET TPEOOBAHUSIM
3akoHoIaTeabcTBa PD B chepe o6pazoBanus




10 [ https://elibrary.ru Hayunas snextponnast oubmmorexka eLIBRARY.RU
pOCcUiicKUi THPOPMAIIMOHHO- AHAJTUTUYECKUH TTOPTal B
001aCcT HaYKH, TEXHOJIOTUU, MEAUIIUHBI 1 00pa30BaHUS

B) nmpodeccrnoHa bHble 0a3bl JAHHBIX 1 HHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaunmenoBanue Omnucanue

1 | https://gisee.ru/ l'ocynapcrBennas ”HGOpPMAIIMOHHAS CUCTEMA B 00J1aCTH
9HEProcOePeKEHUs U MOBBIIICHUS YJHEPTeTUIECKON

3¢ heKTUBHOCTH. DKCIIEPTHBIIN MOPTAII 10 BOIIpOCaM
9HEeprocOepeKeHusI.

2 | http://drsk.ru OdunmanbHbI cCAUT AKIIMOHEPHOE OOIIECTBO
"JlanbHEBOCTOUHASI pacIpe/IeIUTe/IbHAS CETeBas
KoMnaHus"

3 | http:// www.rushydro.ru/ | Odurnnansnsrii caiit ITAO «Pycl'uapo»
company/

4 | https://www.gis-tek.ru/ | THUC TOK — denepanbHas rocy1apcTBeHHAsS
nHGOPMAIIMOHHAS CUCTEMA, CoZleprKalas HHPOPMAIIIIO O
COCTOSIHUU U ITPOTHO3€ Pa3BUTHSI TOIUTMBHO-
9HEPreTU4eCcKOro koMmruiekca P®d.

5 | https:// www.gost.ru/ denepaaIbHOE Ar€HTCTBO MO TEXHUUYECKOMY
portal/gost/ perynupoBaHuio u MeTposoruu (Pocctanmapr)

6 | http:// www.fsk- ees.ru/ | @enepanbHas ceTeBasi KOMNaHus EQuHON SHEPreTHIECKON
about/ cuctemsl. [1yOnmmuHOe akImoHepHOE OOIIECTBO «CO3AaHO B
standards_organization/ |COOTBETCTBUU C TPOTPaAMMOI pepOpMUPOBAHUS
3JIEKTPO3HEp- reTuku Poccuiickoit denepanum kak
opraHuzaiys 1o ynpasieHuo EquHoi HallMoHAIbHOM
(obmmepoccutickoit) anexkTpuueckoit cetbio (EHOC) ¢
LEINTBbIO €€ COXPAHEHUS U Pa3BUTHSL.

7 | https://minenergo.gov.ru/ | MunuctepcTBo 3HepreTuku Poccuiickoit denepaniumn

node/234 (Munsnepro Poccun)
10. MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
IMPEJIMETA

3aHsgTus no aucuuiuinie «CriequaibHbIN KypC peleHON 3alUThD) IPOBOASTCS B
CHeMAIN3UPOBAHHBIX [TOMEIICHUSIX, IPEACTABISIOINX COOOM ayIUTOPUH [JIs IPOBEIECHUS
3aHATUHI JIEKLUMOHHOTO TUIA, 3aHATUH CEMUHAPCKOI'O TUIIA, TPYNIIOBBIX U HHIUBULYAJIbHBIX
KOHCYJIbTALlU/, TEKYIIEr0 KOHTPOJIS M TPOMEXYTOUHOM aTTectanuu. CrienuanbHble
MOMEILEHUS YKOMIUIEKTOBAHbI CIIEUAIM3UPOBAHHON MeOEIbIO0 M TEXHUUECKUMU CPEICTBAMU
00y4eHMs, CITYKAITUMU JIJIs TPEICTABICHUS yUeOHON HH(pOPMALUU OOJBIION Ay AUTOPHH.
Bce nomenieHns, B KOTOPBIX IPOBOISATCS 3aHATUSI, COOTBETCTBYIOT AEHCTBYIOIINM
IIPOTUBOIIOKAPHBIM IIPaBUJIaM U HOPMaM.

B kauecTBe MaTepUaTbHO- TEXHUUECKOTO 00ECIeUeHUs TUCIMIUIMHBI UCTIOJIb3YIOTCS
MYJIbTUMEINMHBIE CPEICTBA, MHTEPAKTUBHAS JOCKA. MaTepuall JJEeKIU IPEACTABIIEH B BUAE
npesentaunii B Power Point. /{5 mpoBeneHus 1a00paTOPHBIX U MPAKTUYECKUX 3aHITHH U B
CaMOCTOSITEIbHOI paboTe CTYJIEHTOB UCIOJb3YIOTCS TEXHOJIOTMUYECKHE CXEMbl, MOENN
npoueccoB. [TpakTuueckne paboThl MPOBOASTCS € UCIIOIB30BAHUEM CTALlMOHAPHOIO U
MIEPEHOCHOT'0 KOMITBIOTEPHBIX KJIACCOB Ka(eaphl IHEPTEeTUKH.

CamocrosiTenbHas paboTa 00y4aronMXcsl OCYIIECTBIISIETCS] B IOMEIIEHUSIX, OCHAILIIEHHBIX
KOMITBIOTEPHOU TEXHUKOM C BO3MOKHOCTBIO MTOAKIIOUEHUS K ceTu «IHTepHET» U
obecreyeHneM J10CTyna B 3JIEKTPOHHYIO HH()OPMAIIMOHHO- 00pa30BaTENbHYIO Cpely
YHUBEPCUTETA.



