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ITACIIOPT

®OHJIA OHEHOYHBIX CPEJACTB IO YYEFHOM JUCHUILINHE
IIpoexmuposanue u sxcnavamayusi yVcmpoucme peietiHou 3auumbyl

(HaMMEHOBaHUE TUCLIUILIIMHBI)

Koa konTposmmpyemoii
Ne KonTposmpyembie pa3aesibl A po.py HaunmenoBanue
KOMIIeTEeHIIUU (MJIH ee
n/n (TeMbl) JTUCUMIIIMHBI OLICHOYHOI'0 CPeACTBA
YacTH)
OO1u11e BOMpOCHI
MIPOEKTUPOBAHHUS B CobecenoBanue
T y OIIK-2, TIK-3 A
AJIEKTPOIHEPreTUUECKOM Kontposnbnas padora
cucteme (39C)
[IpoekTupoBaHue peseHoi
3aIUTHl U ABTOMATUKH
P3uA) nunuit CamocTtosTenbHas
2. | (P3uA) OIK-2, TTK-3
AJIEKTpoNepeaun pabora
(BJI) nanpsxenuem 110-750
kB
[IpoextupoBanue P3uA CaMOCTOS Tl AS
3. | OCHOBHBIX DJIEMEHTOB OIIK-2, TIK-3 AGoTa
nojacranimii 110-750 kB p
Opranuzanus nermnei
MIEPEMEHHOTO TOKa U
HaIPSKEHUS U CUCTEMBI CamocTtosTenbHas
4. p OIIK-2, TIK-3
OTIepaTUBHOTO TOKa pabota
MOACTAHIINH C HAIIPSKEHUEM
110 xB
[IpoexktnpoBanue
ABTOMATHKH YTIPaBICHUS
5. yrp OIIK-2, TIK-3 [IpakTuueckas padora
BBIKJIIOYATEIISIMU Ha
HanpspkeHue 110 kB
HNEPEYEHb OHEHOYHBIX CPEJACTB
HaumenoBanue IIpencrasienue
Ne Kpartkas xapakrepucruka
OIIEHOYHOT' 0 OLIEHOYHOI0 CPeACTBA
n/m OLIEHOYHOI0 CpeACTBAa
cpeacrsa B oHzae
CpencTBo KOHTPOJIsl, OpPraHU30BAHHOE KaK
crienManbHas Oecesia mpernogaBaTes C
.. | Bompocsl o Temam /
00y4JaroIrMCs Ha TEMBI, CBSI3aHHBIC C U3y4aeMOit
1 | Cobeceoosanue . paznenam
JTVCIUATIIINHOM, U PACCYMTAHHOE HA BBIICHCHHE
. JUCIIATUTHHBI
o0bema 3HaHUI 00yUaroerocs mno
ONpeICTICHHOMY pa3Jieny, TeMe, TpoOIemMe | T.1I.
CpencTBo NpoBEpKH YMEHUM TPUMEHSTh KOMILICKT
Koumponvnas MOJTYYEHHBIC 3HAHUS JIJIS1 PEIICHUS 3a71a4
2 KOHTPOJIbHBIX
paboma ONPEIETICHHOTO TUIA 110 TEME UITU .
. 3a/IaHMH 110 BapHaHTaM
pasneny y4eOHOU TUCIUTIITUHEI.
3 Pacuemno- CpencTBo NpoBEpKH YMEHHI IPUMEHSTh KommutexT 3amannii
2pa¢uqec}<‘aﬂ IMOJIYUCHHBIC 3HaHU 110 3apaHee OHpeI[CHCHHOfI JJIS BBIIIOJIHEHUS




paboma METOAMKE AJIS pEIEeHU 3aa4 U 3aJaHuH 110 pacyeTHo-

MOJTYJIFO WU IUCLUIIMHE B IIEJIOM. rpaduueckoit paboThl

YacTtuauo PEriiaMCHTUPOBAHHOC 3a/IaHUC,
HMCEIOIIEC HECTAaHAAPTHOC PCUHICHUC U

Tembl rpynmnoBbIX
MO3BOJISIOIIEE TUArHOCTUPOBATH YMEHUS,

Tsopueckoe . W/
MHTETPUPOBATh 3HAHUS PA3IIMYHBIX 00JIaCTeH,
3a0aHue WHIUBUTy aJTbHBIX
apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3pCHHUSI. .
TBOPUYECKUX 3aJaHUI

Mo>keT BBIOHATHCS B HHANBUAYATHLHOM
NOPSIKE WM TPYNION 00ydYarommxcsl.

BOITPOCHI 1JI51 COBECEJOBAHMS (TEKYIIIUHA KOHTPOJIb)

Pa3zpen O0niye Bonpochl NPOEKTHPOBAHHUS B dJeKTpodHeprerndeckoid cucreme (993C)

1.

Noakown

Pexumbr paboter D9C, paccmaTpuBaeMble MPH MPOSKTUPOBAHUN KOMILJIEKCOB peeHHON
3amuThl U aBToMaTtuku (P3uA) sHEeproo6beKToB

Haznauenue u B3aumogeiicrsue ycrpoiicts P3uA

OO111e NPUHIMIIBI, STAIBI U 33/1a41, pelliaeMble IpU NPoeKTupoBaHun P3nA

HopMbI TeXHOIOrM4eCcKOro NpOeKTUPOBAHUS

TpeboBanust K 0POPMIICHUIO TEXHUYECKOH TOKYMEHTALUU

TunoBoe NpOEKTUPOBAHUE

OcobeHHOCTH NPOEKTUpPOBaHUS cucteM P3MA a8 HeCTaHIApTHBIX U PEKOHCTPYUPYEMbIX
00BEKTOB

Pazgen IIpoekTmpoBaHme  peJieiiHOM  3ammThl M aBToMaTHkd  (P3mA)  JmHHid
JJIEKTPOIEepeIauYn

(BJI) nanpsiskennem 110-750 kB

1.
2.

B©O©oo~No O A

0.

Tpe6osanus k cucreme P3uA BJI 110-220 kB

PacueTsl 3neKTpUYECKUX BEIMYMH, HEOOXOIMMBIX JUIS BBIOOpa MapamMeTpoB cpadaThIBaHUS
pENEHHON 3aIUThI

Onpenenenne  HEOOXOIUMOTO, B COOTBETCTBHH  C  «IpaBHJIAMH  yCTPOHCTBA
anekTpoyctaHoBok» (IIYD) m «HopMamu TeXHONOTMYECKOro NPOEKTHPOBAHUS», COCTaBa
CHCTEMBI 3alHUT

PexomeHanmu no BeIOOpY 000pyAoBaHUs (371eMeHTHas 0a3a, MPOU3BOANUTEND U T.JI.)

Pacuets! ycTaBok. @yHKIIMOHANBHBIE ¥ TPUHIIUTTHATIBHBIE CXEMBI

Paccmotpenue ogaoro u3 Tunosbix npoekToB P3uA BJI 110-220 kB

Ocobennoctn TpeboBanwmii k coctaBy komruiekca P3uA BJI 330-750 kB

Bomnpocs! noBsllIeHns: HAASKHOCTH JIMKBUAAMK noBpexaeHuit Ha BJI 330-750 kB

VYuer kauaHU U aCHHXPOHHOTO X0/1a

Homenknarypa ycrpoiicte P3uA BJI 110-750 kB, BbIIyCKaeMbIX OTEYECTBEHHOU
MPOMBIIIJICHHOCTRIO W 3apyOeKHBIMH TPOW3BOJUTEISIMH, BKJIIOYas MHKpPOIPOIIECCOPHEIE
YCTPOMCTBA

Pasznea IIpoekTtupoBanue P3MA 0CHOBHBIX dJjieMeHTOB nojacranmui 110-750 kB

1.
2.

No ok

TumnoBsle cxembl pacnpeaenuTensHbix yerpoicts (PY) 110-750 kB

TpeboBanus xk komiiekcam P3uA, ycranaBiuBaembiM B cooTBeTcTBHM ¢ [IYD n «Hopmamu
TEXHOJIOTHYECKOT0 NMPOEKTUPOBAHUS» Ha TpaHc(hopMaTopax, aBToTpaHchopMaTopax, MIHUHAX U
OILIMHOBKAaX

Pexomenaru o BeIOOpY M pazMelieHuto ooopyaoBanus P3uA Ha mojcTaHiuu U pacyery
YCTaBOK yCTPOMCTB

Opranuzanys BbIXOJHBIX LHENEH 3alUThI

Oco6eHHOCTH TTPUMEHEHUS MUKPOITPOIIECCOPHBIX KOMITIIEKCOB P31A 371eMEHTOB MOICTAHITUI
OO6cysxeHne OJHOT0 U3 TUIOBBIX MPOEKTOB P3uA nojcranimu

3aIuThl, yCTaHABIMBACMBIE B LIEIISAX CEKIIMOHHBIX M IIUHO-COCIUHUTEIIBHBIX BBIKIIIOYATEICH



https://pandia.ru/text/category/tipovoj_proekt/

Pa3znen Opranusanus nenei nepeMeHHOro TOKa U HaNpsisKeHUs1 M CHCTEMBbI ONIePaTHBHOIQ
TOKA NMOJACTaHIMIi ¢ HanpsizkeHuem 110 kB

1. Tpe6oBanus k tpanchopmaropam Toka (TT) m manmpsokenus (TH) u pexomeHnmanuu mo ux
BBIOOPY TIPH IPOCKTHPOBAHUH BTOPUUYHBIX Iienieid P3uA 3Heproo0OseKToB

Pexxumel pa6otsr TT u TH

Homenknarypa Beimyckaemerx TT u TH

Pacuer narpy3ok Ha TT u TH

VY4er HachIEHU T. T. IPU IPOEKTUPOBAHUM KOMILIEKCOB P31A

PesepBupoBanue peneitHoN 3alIUThl 1O IEMsIM IEPEMEHHOT0 TOKa U HaNpsKEeHUs
Opranuzanus cucTeMbl omnepaTuBHOTrO mnoctossHHoro Toka (OIIT) wa mnoacTaHmUsAX C
Hanpspkenuem 110-750 kB

8. Hasnauenue, TpeboBanus u ctpykrypa (OIIT)

9. IIuThl HOCTOSTHHOTO TOKA

10. Bri0Oop 1 pacueTs 3aUTHO-KOMMYTalMOHHOTO 0bopynoBanus (OI1T)

Noakown

Paznen IlpoekTHpOBaHNE ABTOMATHKH VIIPABJIEHHS BhIKJIKYATEISIMH HA HANIPSIKEHHU € 110

%

1. CxeMbl ynpaBieHUs BBIKJIIOUATENSIMHU Pa3HbIX TUIIOB
2. CoBpeMeHHbIE MIKa(BI YIIPABICHUS
3. VYcrpoiicTBa pe3epBUpoBaHUs 0TKa3a Beikitouareneii (YPOB)

Kpurtepun oieHKH 0TBETOB HAa TeOpeTHYECKHE BONMPOCHI (TEKYIIHA KOHTPOJIb):

v’ pe3ynbTaT, COJAEPXKAIlWil IOJHBIH IPaBUIILHBIM OTBET, IOJHOCTBIO— COOTBETCTBYIOIINI
TpeOOBaHUSM KPUTEPHSI, — MAKCUMATILHOE KOJIMYECTBO OAJLIOB;

v’ pe3ynbTaT, COAEpPIKAINi HEMOIHBINA MPAaBUIILHBIA OTBET (CTENEHB MOJHOTHI— OTBETA — Gojiee
60%) wumu OTBET, coJAepXkKallMi HE3HAYNUTEIbHBIE HETOYHOCTH, T.€. OTBET, HWMEIOIIUN
HE3HAYUTENbHbIE OTCTYIUIGHHWS OT TpeOoBaHMU Kputepus, — 75% OT MaKCUMAalbHOTO
KOJIMYECTBa 0ajjoB;

v’ pe3ynbTaT, Colep Kalliii HEMOIHbINA PaBUIILHBIA OTBET (CTENEHb MOJIHOTEI— OTBETa — OT 30
no 60%) wiam OTBEeT, coAepKalluii 3HAYUTENbHbIE HETOYHOCTH, T.€. OTBET, WMEIOLIUI
3HAUUTENBHBIC OTCTYIUICHUS OT TpeboBanuil kpurepus — 40 % oT MaKCUMaIBHOTO KOJTHYECTBA
0aoB;

v’ pe3ynbTaT, COoIepIKAIMi HEMOIHBIA NPAaBUILHBIA OTBET (CTENEHD IMOJHOTHI— OTBETA — MEHEE
30%), HEempaBUIBHBIN OTBET (OTBET HE MO CYIIECTBY 3a/JaHUS) WM OTCYTCTBUE OTBETa, T.C.
OTBET, HE COOTBETCTBYIOIIUH TOJTHOCTRIO TpeOoBaHUAM KpuTepusi, — 0 % OT MaKCUMaILHOTO
KOJIM4YecTBa 0asioB;

HANMEHOBAHUWE MPAKTUYECKHNX 3AHATUM (TEKYIIIUI KOHTPOJIb)

1. N3ydeHne KOHCTPYKIUU pelie (TOKa, HaNpsKEeHHsI, BpeMEHH,
IIPOMEXYTOUYHOTO U YKa3aTeIbHOIO)

2. Pacuer MT3 u TO cunoBoro tpancgopmaTtopa
3. N3y4yeHne KOHCTPYKIUU CTOMKN KOHTPOJIUPYEMOTO ITyHKTa
4. UccnenoBanue B3auMOJEHCTBHUS HIKada yrpaBieHMs] MOJCTaHIMEH M paboyero mecra

SHEProgucrcTyCpa npu nepeaaduc KOMaH/ TCICYIIPaBJICHUS

HAUMEHOBAHUE JIABOPATOPHBIX 3AHATHUH (TEKYIIU KOHTPO.Ib)



1. HccnenoBanue paboThl MUKPOIIPOLIECCOPHOTO YCTPOUCTBA 3aIIUTHI IMHUH HJICKTPOIIepeiaun

2. HccnenoBaHue CXeMbl M 3JIEMEHTOB aBTOMATUKM (HAEpa MUTAIOLIEH JMHUU PaliOHHOTO
noTpeduTens

3. HccrnenoBanue cxeMbl U 3JI€MEHTOB aBTOMAaTUKM (Guaepa MUTAIOLIECH JIMHUU CHEHHUaIbHOIO
Ha3zHaueHus ((uaepa KOHTAKTHON CETH)

I[NPAKTUYECKASA PABOTA Ne 1

Tema: M3yueHne KOHCTpYKUMH peiie (TOKa, HANpsHDKEHUs, BPEMEHM, IPOMEXYTOUHOIO U
yKa3aTeJbHOr0)

Llenp paboOTHI: U3YyYUTh Ha3HAuUCHHE, KOHCTPYKIHUIO, MAapaMETPhl AIIEKTPOMEXaHUUECKUX
pelie ToKa, HalpsHKeHUs, BpeMEHU, TPOMEKYTOUHOTO U YKa3aTeIbHOTO.

O6opynoBanue v MPUOOPHI:

KA — pere Toka;

KV — pene HanpspokeHus;

KT — pene Bpemenu;

KL — mpomexxyTo4HOE pere;

KH — yka3zaTenbHoe pere.

KpaTkue Teopernueckue cBeieHUs

Jlna orpaHnYeHys pa3BUTHS aBapuid IIPU KOPOTKUX 3aMBIKaHUSAX U YMEHBIICHUH IIEPEPHIBA B
AJIEKTPOCHAOKEHUM MOTPEeOUTENIEH MPUMEHSIOT CIELMAIbHBIE YCTPOIICTBA, KOTOPHIE HA3bIBAIOTCS
peneitHol 3ammroil. Peneiinas 3ammura obecrieunBaeT OBICTPOE ABTOMATUYECKOE OTKIIIOUEHHE
MOBPEXJACHHOTO  3JIEMEHTAa AJIEKTPOYCTAHOBKM IIyTEM BO3JEHCTBUS HAa  DJIEKTPOMArHUT
OTKJIFOYEHHUS BBIKJIIOYATENS], @ TAK)KE CUTHATIU3UPYET 00 OTKIIIOYECHUH.

Peneiinas 3amura COCTOMT U3 KOMILIEKTa pelie, CBI3aHHBIX MEX1y COO0M MO OmnpeaeIeHHbIM
CXEMaM.

Pene nmpencrasnsier co60if aBTOMaTHUECKOE YCTPOWCTBO, KOTOPOE CIIOCOOHO pearupoBaTh Ha
U3MEHEHHE KOHTpOJMpYEeMOM MM BenuuuHbl. Perne nMeer aBa opraHa: BOCIPUHUMAIOMIMKM U
WCIIOJIHUTENIBHBIN. Y JJIEKTPOMEXaHUYECKHX PpEJIe€ BOCHPUHMMAIOIIMM OpPraHOM SIBISIOTCS
0OMOTKH, UCTIOJTHUTEIbHBIM - KOHTAKTBHI.

[To HazHadeHMIO pene JENATCd Ha W3MEPHUTEIbHBIE WJIM OCHOBHBIE U JIOTUYECKUE WIIH
BcriomMorarenbHble. K OCHOBHBIM pele OTHOCATCS Pejie TOKa M HaIPsHKEHMsSI, BCIIOMOTaTEeIbHbIM -
pene BpeMeHH, NMPOMEXYTOUHbIE, YKa3aTeIbHbIE.

[Tops 10K BBINIONIHEHUS PAOOTHI

1 . I/I3qu/ITB Ha3HA4YCHUC, KOHCTPYKIHIO 1 HOMHHAJIBHBIC napaMeTpbl
SJICKTPOMECXAHUYCCKOr'o pejic TOKaA.
1.1. Vka3atb Ha3HA4YCHHUC peire TOKa, B KaKuX peﬂeﬁHBIX 3alquTax

MMPUMCHACTCA, KAKUM OPraHOM B OTHUX 3allUTaXx ABJIACTCA.
1.2. BBIIONHUTH 3CKU3 peCiie TOKa, yKa3aTb Ha3BaHHC OCHOBHBLIX 3JICMCHTOB.
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Pucynok 1.1.1. Pene Toka PT-40

1 — cepneunuk; 2 — kapkac ¢ 0OMOTKOI1; 3 — alTfOMHHUEBAs CTOIKa; 4 — nemmdep; 5
— BEpPXHsISL MOJIyOCh; 6 — MOJBM)KHOM KOHTAKT; 7 — M30JISILMOHHAs KOJIOZKA; § — HIKasa
YCTaBOK;
9 — ykazarens ycraBku; 10 — mpyxuHoaepkatenb; 11 — mecturpanHas BTyjka; 12 —
cnupanbHas mpyxuHa; 13 — xBocToBHK; 14 — sKkopb; 15 — daconHast macTunka; 16 —
aeBblil ymop; 17 — mpaBas mapa HENOABMXKHBIX KOHTAakToB; 18 — uneBas mapa
HEIOJIBUKHBIX KOHTAKTOB.

1.3. IlpuBecTn cxeMy BHYTPEHHUX COSAMHEHUI pere.
1.4. B rabnuue 1.1.1 ykazath XapakTepUCTUKH U3y4aeMOro pelie TOKa.

Tabmuua 1.1.1 - XapakTepucTUKHU pene ToKa

Mapka Yucio Konnuectso Konnuectso [Ipenensr IIpenenst
pene 00MOTOK KOHTAaKTOB KOHTAKTOB YCTaBOK YCTaBOK 10
TOKa 3aMBIKAIOIINXCSL | Pa3MBIKAIOIIUXCS 10 TOKY TOKY NpU

IIPU TOCTIE. napaul.
COEMHEHUU COEIMHEHUU
00MOTOK 00MOTOK
[IpuBectu pacunpoBKy NOJTHOM MaPKUPOBKH pelie TOKA.
2. W3yuuth  Ha3HayeHHE, KOHCTPYKIIHIO U HOMHUHAJIbHBIE

[IapaMeTPBIIEKTPOMEXaHUUECKOTO Pesle HAPSKEHHUSL.
2.1. VYxazaTh Ha3Ha4YCHHE pelle HANPSDKEHUS, B KaKUX PEJICHHBIX 3aIlnuTax
IIPUMEHSETCs, KAKUM OPTaHOM B OTHUX 3alUTaX SBIJISCTCS.

2.2. BHIMONHATE ACKHU3 pejie HANPsDKSHUS, yKa3aTh Ha3BaHWE OCHOBHBIX
DJIEMEHTOB.




2.3. IlpuBectu cxeMy BHYTPEHHUX COCTUHEHUN pere.

Pucynoxk 1.1.2. O6muii Buj pene Hanpspkenus PH-50.

24. B Tabmune 112  ykazarb XapaKTePUCTHKHU U3y4aeMoro perne
HATPSHKCHUS.
Tabnuma 1.1.2
XapakTEepPUCTUKH Pelie HATPSDKESHUS
Mapka Yucno KomnuectBo KomnuecTtBo [Ipenensi [Ipenensr
pene 00MOTOK KOHTAKTOB KOHTAaKTOB YCTaBOK YCTaBOK T10
HarpsbKe 3aMBIKAIOIINXCS | Pa3MbIKaro- 10 Hamps- Harpsi-
HUSI TIAXCST KCHHFIO KEHUIO TIPU
MIPH MTOCTIEI. napai.
COCIMHEHUUN COCIMHECHUH
00MOTOK 00MOTOK
[TpuBectu pacunpoBKy NOTHOM MAPKUPOBKH pelie HAMIPSKEHUSI.
3. Usyuuts  Ha3HaueHHe, KOHCTPYKIIHIO U HOMUHAIBHBIC napamMeTpsl

NIEKTPOMEXAHHUYECKOTO PEJie BPEMEHH.

3.1. Vka3aTh Ha3Ha4YCHHUE peliec BPEMECHU, B KaKMX PEJICHHBIX 3alIUTaXIPUMEHSETCS,
KaKHM OPraHoM B 3THX 3alllUTax ABJIACTCA.
pene

3.2. Brimonsurs
DJIEMEHTOB.

9CKHN3 BpPEMCHU, YKa3aTb

Ha3BaHHUC

LI
NS
&y

OCHOBHBIX



Pucynok 1.1.3. Pene Bpemenu PB-100.
1 — MOCTHK OJBHUXHOT'O KOHTAKTa; 2 — TpaBepca; 3 — KOJIOJKa HEMOIBUAKHOIO
OCHOBHOTOKOHTAaKTa; 4 — KOJIOJIKa HEMOIBUYKHOTO BPEMEHHO 3aMBIKAIOIIET0 KOHTAKTA;
5 — HokoJb; 6 — 00MOTKa; 7 — IKOPH; 8 — 3aBOAHOM phIYar 4acOBOI0 MeXaHu3Ma; 9 — 9acoBoit
Mexanu3Mm; 10 — koxyx; 11 — marautonpoBox; 12 — no6aBoYHBIN pe3ucTop; 13 — KOHAEHCATOP;
14 — Tonkaresb KOHTAKTOB MTHOBEHHOTO JCHCTBHUS.
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Pucynoxk 1.1.4. Pene Bpemenu PB-200
1 — MOCTHK IOJBUXHOT'O KOHTAKTa; 2 — TpaBepca; 3 — KOJIO/Ka HEMOBUAKHOI'O BPEMEHHO
3aMBIKAIOIIEr0 KOHTAaKTa; 4 — KOJIOKA HEMOIBUKHOTO OCHOBHOT'O KOHTAKTa;
5 — okoub; 6 — 00MOTKa; 7 — AKOPH; 8 — 3aBOJHON PhIYAr YaCOBOTO MEXaHM3Ma; 9 — yacoBOM
MexaHusM; 10 — koxyx; 11 — MarauTonpoBoj; 12 — craruparonias pamka;
13 — KOPOTKO3aMKHYTHIH BUTOK; 14 — IepEKITIOYAIONINI KOHTAKT MTHOBCHHOTO JICHCTBHSIL.

3.3. IlpuBectu cxemy BHyTPEHHHUX COCTUHEHUN pelie.
3.4. B Tabauue 1.1.3 yka3aTb XapakTepUCTUKH U3y4aeMOr0 pejie BpEMEHH.

Tabmuua 1.1.3
XapakTepUCTUKH pelie BpeMEHH

Mapka Yucio Konnuectso Konnuectso IIpenenst Homunansnoe
pene 00MOTOK KOHTAKTOB KOHTAKTOB YCTaBOK 10 | HaIpsDKEHUE U
BpPEMCHU 3aMBIKAIOIINUXCSL PA3MBIKAOIINXCA BPEMCHU pOa TOKa

[TpuBecTH pacuppoBKy MOTHON MapKUPOBKH pelie BpEMEHH.

4 . I/I3qu/ITB Ha3HAa4YCHUC, KOHCTPYKIHIO 1N HOMHHAJIBHBIC
NapaMETPBIJICKTPOMEXaHNICCKOI'0 MPOMEKYTOUHOTO PEIIC.
4.1. VYxka3atb Ha3HA4YCHHUC MMPOMCEIKYTOYHOT'O peiie, B KaKuX

peﬂeﬁHBIXSaIHHTaX MMPUMCHACTCS, KAKUM OPraHOM B 3THX 3alllUTax ABJIACTCA.
4.2. BBIIOJHUATH 3CKU3 IPOMCIKKYTOYHOI'O PCJIC, YKA3aTh HA3BAHUC OCHOBHBIX
DJIEMECHTOB.
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Pucynok 1.1.5. Pene npomexyrounoe PI1-23.
1 — cepneunuk; 2 — oOMOTKa; 3 — SKOPh; 4 — XBOCTOBHUK SIKOPS; 5 — HEMOJIBHIKHBIC
KOHTAKThI; 6 — TIOJIBUKHBIC KOHTAKTHI; / — BO3BpaTHAs MPYKUHA; 8§ — HANIPABJISFOIIAs CKOOa;
9 — mnactunka; 10 — okonb; 11 — koxyx; 12 — ynop sixops; 13 — BepxHuii ymop;
14 — ynopHas konoxa.

4.3. TlpuBectu cxemy BHyTPEHHHUX COCTUHEHUN pelie.

4.4, B Tabnuue 114 yKa3aTh XapaKTePUCTUKH U3y4aeMoro

IPOMEKYTOUHOTO pelle.

Tabmuma 1.1.4
XapakTepUCTUKH TPOMEKYTOUHOTO PeiIe

Mapka pene Yucno Komnuectso Komnuectso HomuHansHoe
IIPOMEKYTOYHOT'O 00MOTOK KOHTAaKTOB KOHTAaKTOB HanpsHKeHUE U poA
3aMBIKAIOIINXCS pa3MbIKAIOLIUXCS TOKa

[TpuBecTH pacmmdpoBKy MOITHON MapKUPOBKH IPOMEKYTOUHOTO PelIe.

5. MUzyuurs KOHCTPYKIIUIO

MPUMCHACTCA, KAKUM OPraHOM B OTUX 3alllUTax ABJISACTCA.

HazHaYeHHE,

U HOMHUHAJIbHBIE
[apaMeTPLIAIEKTPOMEXaHUUECKOI0 YKa3aTeIbHOTO pelle.
5.1. Vka3arb Ha3Hau€HHUE YKa3aTEeIbHOTO pelle, B KaKUX PeICiHBIX 3alIuTax

5.2. BHINOTHATE 3CKU3 yKa3aTeJIbHOTO pelie, yKa3aTh Ha3BaHHE OCHOBHBIX

OJICMCHTOB.
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Pucynok 1.1.6. Ykazarensnoe pene PY-21

1 — nokonp; 2 — KOKyX; 3 — 00MOTKa; 4 — CEPIIEYHHK; 5 — SIKOPB; 6 — OapabaHuuK;
7 — HeMO/IBMDKHBIC KOHTAKThI; 8 — BO3BpaTHas npyxkuHa; 9 — pnaxok; 10 — pyukaBo3Bpara
¢brnaxka; 11 — ckoba; 12 — BUHTHI KperieHus ckoObl; 13 — momyocTs; 14 — ckoba 6apabanuuka;

15 — perynupoBoynas ckoba; 16 — ckoba Bo3BpaTa.

5.3. IlpuBectu cxeMy BHYTPEHHUX COCIMHEHUII pere.

5.4. B tabmuue 1.1.5 ykazaTe XapakTepUCTHKU M3y4aeMOTO yKa3aTeJIbHOTOpeIe.

XapaKTepUCTUKU YKa3aTeJIbHOTO pelie

Tabmuma 1.1.5

Mapka perne UYucno KomnuyectBo KomuuectBo
yKa3aTeJbHOTO 00MOTOK KOHTaKTOB KOHTaKTOB
3aMBIKAIOIINXCS Pa3MBIKAOIIUXCSI

Homunansaoe
HANpsSHKEHUE U POJT
TOKa

[IpuBectu pacimnppoBKy MOJTHON MapKUPOBKH yKa3aTeIbHOTO PEJIe.

KoHTpobHBIE BOIIPOCHI.
. KakoB0 KOHCTPYKTHBHOE OTJIMUHKE pejie TOKA OT pelie HanpsKeHus?

N

. Ha3znauenne yacoBOT0 MEeXaHN3Ma y pesie BpeMEHH.
3. KakuM cnoco6oM oCyIIecTBIseTcs BO3BPAT YKa3aTeIbHOTo peie?

Coneprxkanue oTuera
. HazBanue u nenp paboThl.
. [lepeyens npumeHsieMmoro 000pyA0BaHUs U IPHOOPOB.
. HaznaveHne n3y4eHHBIX pelre.
. DCKU3bl U3YUYEHHBIX peJie C YKa3aHUEM OCHOBHBIX JJIEMEHTOB.
. TabuIe! ¢ XapakTepUCTUKAMHU  pelie.
. OTBeTHI HAa KOHTPOJBHBIE BOTIPOCHI.

~No ok, WwWwhNE

. BeiBOI.



[TPAKTUYECKAA PABOTA Ne 2

Tema: Pacuer MT3 u TO cuioBoro tpancdopmaropa

Llens paboTHI: HAy4YUTHCS pacCUUThIBaTh TOKH cpabaTteiBanus MT3 u TO cuioBoro
TparcopmaTopa, OIpeesATh YyBCTBUTEILHOCTh PENCHHBIX 3aIIIHT.

HcxonHble naHHbIE:
1. limini — MUHUMATBHBIN TOK TpexdazHoro K3 B mMecTe yCTaHOBKH 3alluT, KA;
2. limin2 — MUHUMAIBHBINA TOK Tpexdaznoro K3 3a Tpancdopmaropom, KA,
3. limax — MakcuMmManmpHBIE — TOK  TpexdazHoro K3  Ha  mmHaX  BTOPUYHOTO
HaANPSDKEHUS OJIMHOYHO paboTaroiiero TpaicopmaTopa, KA;
4. Sy 1p - HOMUHAJIBHAS MOIIIHOCTB TpaHcpopMarTopa, KBA;
5. Up; — HOMUHaNBHOE HANpsHKEHUE MEPBUYHON OOMOTKHM CHIIOBOTO TpaHc(hopmaropa, kB;
6. Up> — HOMUHAIIbHOE HAIPsHKEHHE BTOPUYHONH OOMOTKH cuiioBororpaHcgopmaropa, kB;
7. Cxema coenuHeHus TpaHC(OPMATOPOB TOKA U pelie ToKa (3a/laeTcsl MPEenoiaBaTeIeM:
TIOJTHAS 3BE3/1a, HETOJHAs 3BE3/1a, MOTHBIN TPEYTOJIbHUK, HETIOIHBIA TPEYTOJIBHUK).
HcxomHble TaHHBIE TI0O BApUaHTaM MpuBeIeHb B Tabauie 1.2.1.

[Tops0K BBINIOJIHEHUS PAOOTHI
1. Haueptuth coBmeniennyto cxemy MT3 u TO cuinoBoro 18yxoO0MOTOYHOTO
TpaHchopmaropa.
2. Brmomanuts pacuer MT3 n TO CHJIOBOI'O JIByXOOMOTOYHOTO
TpaHchopmaropa.
2.1. Paccuutath MT3 cuioBoro 1ByXxoOMOTOYHOTO TpaHcopmaropa.
2.1.1. Paccunrats TOK cpabateiBanus MT3, A:



IC‘.MI’I’L’)’ -

Ky BKe31T B4 pas. max

K
B

rae Ki — xkoaddunuent nagexnocru, Ky = 1,1 —1,2;

Ken —

K03 hUIHEHT,
HEOTKJIFOYHMBIIMXCS JBUTATEIICH MOCIEe BOCCTAaHOBJICHUSHANIPSDKCHUS, Koy = 2 — 3;
KB — k03¢ punment Bo3para pene, Kg = 0,85 -0,9;

YUHTBHIBAIOLUN  yBEJIMYECHUE

HAarpy3KH TIIpY CaMo3aITycKe

| pu6.max — MAKCUMaTBHBINA paOOYMil TOK IEPBHYHOM OOMOTKH CHIIOBOTO TpaHcdopmaropa, A.

Tabmuma 1.2.1
HcxonHbie TaHHBIC TSI PACUETOB
Bapuant | SH.TP| Uni| Um, | lemi | lem | lemi | KC3 Cxema coef.
, kB kB n2, ax, nil, I1
kBA KA KA KA
1 4000 10 0,4 15 2,1 1 2,5 | Hemnomnas "3Be3na" ¢ 2 pene
2 6300 35 0,4 91 12,2 3 2 [Tonnas "3Be3nma" ¢ 3 pene
3 10000 | 35 10 19 29 1,2 2,5 "A" ¢ 3 pene
4 1600 35 10 2,0 2,1 15 3 "A" ¢ 2 pene
5 2500 | 110 10 2,6 3,8 1,4 2 "A" ¢ 3 pene
6 4000 35 10 45 6,0 25 25 [Tonnas "3Be3nma" ¢ 3 pene
7 2500 10 0,4 6,8 8,0 25 3 Hemnonnas "3Be3ma" ¢ 2 pene
8 16000 | 10 0,4 50 7,2 15 2 Hemnonnas "3Be3ma" ¢ 2 pene
9 100 10 0,4 4.0 5,6 1,3 2,5 | Henosnas "3Be3na" ¢ 2 pene
10 10000 | 110 10 16 21 10 2 [TosHas "3Be3ma" ¢ 3 pene
11 4000 10 0,4 2,5 6,8 16 2,5 | Hemnonnas "3Be3na" ¢ 2 pene
12 6300 35 0,4 8,6 14,5 2,8 2 [Tonnas "3Be3na" ¢ 3 pene
13 10000 | 35 10 2,0 2,1 15 2,5 "A" ¢ 3 pene
14 1600 35 10 19 29 1,2 3 "A" ¢ 2 pene
15 2500 | 110 10 2,8 4,0 1,6 2 "A" ¢ 3 pene
16 4000 35 10 47 6,3 2,7 2,5 [Tonnas "3Be3na" ¢ 3 pene
17 2500 10 0,4 7,0 8,4 2,8 3 Henonnas "3Be3na" ¢ 2 pene
18 16000 | 10 0,4 52 7,6 1,7 2 Henonnas "3Be3na" ¢ 2 pene
19 100 10 0,4 43 5,8 15 2,5 | Hemomnas "3Be3na" ¢ 2 pene
20 10000 | 110 10 18 23 12 2 [Tomnas "3Be3ma" ¢ 3 pene
21 4000 10 0,4 1,3 19 1 2,5 | Hemomnas "3Be3na" ¢ 2 pene
22 6300 35 0,4 9,0 12,0 2,8 2 [Tomras "3Be3ma" ¢ 3 pene
23 10000 | 35 10 1,7 2,7 1,0 2,5 "A" ¢ 3 pene
24 1600 35 10 19 41 1,3 3 "A" ¢ 2 pene
25 2500 | 110 10 2,4 3,6 1,2 2 "A" ¢ 3 pene
26 4000 35 10 4.3 5,8 2,3 2,5 [Tonnas "3Be3pa" ¢ 3 pene
27 2500 10 0,4 6,6 7.8 2,4 3 Hemnoimnas "3Be3na" ¢ 2 pene
28 16000 | 10 0,4 4.8 7,0 1,3 2 Henonnas "3Be3na" ¢ 2 pene
29 100 10 0,4 3,7 54 11 2,5 | Hemnonnas "3Be3na" ¢ 2 pene
30 10000 | 110 10 14 19 8 2 [Tonnas "3Be3pa" ¢ 3 pene




MaxkcuManbHBIN paboumii TOK TIePBUYHOMN 0OMOTKH CHJIOBOTO
TpaHcopmaropa ornpeaensercs no Gopmyie:
_ S
lpa6.max = ﬂ :
V3iUm

2.1.2. Paccumrtarh TOK YCTaBKU CpabaThIBaHUS pelie, A:
.ep = BC Kex,
MT3

K
rae Kex — koo puiuent gxeMbl, pu BKIOYEHHH pesie Ha (asHble TOkU (cxema coenunenus TA
noJiHAs WM HemojiHas 3Be3na) Kcx = 1, mpu BKIIOYEHHH pejie Ha Pa3HOCTh (Pa3HBIX TOKOB

(cxema coenuHeHUsT TA TOJHBIA WM HEIMOJHBIA TPEYTOJbHHUK);
Ki = xoaddunmenT tpanchopmanuu U3MEPUTEIBHOTO TpaHc(opMaTopa TOKa.

Huns onpenenenus K HeoOxoauMo 1o pabodemMy TOKY lpusmax BHIOpATh M3MEPHUTEIIBHBIHN
TpancopMaTop TOKa C MEPBUYHBIM TOKOM lp/»  lpagmar. Kodpdumuent tpanchopmanuu
paccuuTath 1o opmyie:

lH 2

rje | z2— HOMHUHAJIBHBIA TOK BTOPUYHON OOMOTKHU TpaHCcPopMaTopa TOKa,
Iz = 5A.
2.1.3. Paccunrats k03pduIHeHT ayBcTBUTEIRHOCTH MT3:!
1©p.min
Ky = y

I
2 v.cp
rie | min — HaNOOJBIINH U3 BTOPHYHBIX TOKOB, MPOTEKAIONINX B OJHOM M3 PeJie 3alUThI
npu nByxdasnom K3 3a TpancopmaTopoM B MUHHUMAJIHLHOM PEKUME pabOTHI CXEMBI, A.
®opmymsl s pacuera 19, npusenens! B Tabmmue 1.2.2.
MT3 sBisieTcs 49yBCTBUTENBHOM, ecu KO3 GUIIUeHT yyBcTBUTENbHOCTH Ky»1,5.



Tabmuma  1.2.2 - @opmynsl  aias  pacuera nByxdazHoro 3a

TpaHchopMaTopom
Cxema Koadpumnment Pacuernsie popmyIbt
COCIUHECHUS cxeMbl Kcex

TA
HIOJTHAs 1 _ K min2
3BE3/1a [
HEIOJHAsL 1 0,51 min 2
3BE3a = '
MOJTHBIN 3 _ 15K . min2
TPEYTrOJIbHUK B
HETIOJIHBIN 3 _ 151K min2
TPEYTOJILHUK J

rone Uy

2.2. Paccuutath TO cunoBoro tpanchopmaropa.

2.2.1. Paccunrats ToK cpabareiBanus TO, KA:

le.mo= Ku Ix.max,

rae Ky — koadpdunment nagexnocru, Ky = 1,4.

Paccunrath TOK ycTaBKu cpabaTbiBaHus pene, A:

- lc.to

ly.c
KIBKT '

Kt — koappunmenT tpanchopmanmu 3amuuaeMoro Tpachopmaropa.

Koadduunent tpanchopmanuu cuaoBoro Tpanchopmaropa onpesensercs nodopmysie:

Kr= UHl ’
Ug 2

TpaHchopMaTopa COOTBETCTBEHHO, KB.

2.2.2. Paccunrtarh KOXpPUIHEHT 4yBcTBUTENEHOCTH TO:

1Dp.min
Ky = y

I)’ p

e |?, i — HaMGONBIIMIT N3 BTOPHYHBIX TOKOB, MPOTEKAIONIMX B OJHOM H3pele

Up2 — HOMUHAJIbHBIE HANIPSKEHUS IEPBUYHOM U BTOPUYHON OOMOTOKCUIIOBOTO




3amuThl pu AByX(azHom K3 B MUHUMATBEHOM pexxuMe paboThl CXEMBI, A.



dopMyIIbl 11 pacyera 1@ npuBeeHbl B Tabmuie 1.2.3.

p-min

Ta6muma 1.2.3 - @opmyiasl Juist pacyeTa Toka 1Byxda3zHoro K3 B MecTe yCTaHOBKH3AIIUTHI

CxeMma Koadduument PacueTHble (pOopMyJIbI
COCMHEHIS cxeMsl Kcx
TA
MOJIHAs 1 |(2) _ 3l min1
3Be3/1a p.mi_n
J 5
HETOJIHAsT 1 ¢ 3lk. min1
3Be3/1a p.min | 2K
ITOJTHBIH 3 I(2) — 3lx. min1
TPEYTOJIBHUK J p.min ./ K
—l—
o @ _ Jomn:
y p.min Rk

TO siBnsieTcst 4yBCTBUTENBHOM, eciu Kod(hpuiireHT uyBcTBUTENbHOCTH Ky»1,5.
IIpumeuanue: npu pacuetre kodpduimenton uyBctBuTenbHOCTH MT3 1 TO HEoOXx0aMMO

yunteiBatk, 4to6s Toku |? 1 | mMenn oaMHAKOBBIE eIMHUIIBI H3MEPEHHSL.
p-min y.cp
3. Tosicaute neiicteBue MT3 u TO npu KOpoTkoM 3amblkaHuu B Touke K (Touka

KOPOTKOTI'O 3aMbIKaHUA K 3a1a€TCA HpeHOI[aBaTeJ'ICM).

KoHTponbHbIE BOIPOCHIL.
1. Ha xakwe BbIkmouatenn BoszaeicTByroT MT3 u TO npu KOpOTKOM3aMBIKAHHH B
3amuinaeMoM Tpanchopmarope?
2.V pele TOKa Kakoi 3aIIUThl TOK YCTaBKU cpabaThIBaHUE pelie 6ombie?
3. Hazosure JIOCTOMHCTBA M HEJIOCTaTKH MT3 u TO  cumoBoro
Tpa"cdopmaTopa.

Coneprxanue oTuera
1. Ha3Banwue u 1ienpb paboThl.
2. WcxonHble TaHHBIE.
3. CoBmemieHHas cxema MT3 u TO  nByXx0OMOTOYHOTO CUJIOBOTO
TparcdopmaTopa.
4. Pacuer MT3 u TO 1ByX0OMOTOYHOTO CHIIOBOT'O TpaHC(OpMAaTOpa.
5. Onucanue IercTBUS KaXKI0HW M3 3allUT B 3aaaHHoi Touke K3.
7. OTBETHI HA KOHTPOJILHBIE BOIIPOCHL.

8. BoiBoj.




ITPAKTUYECKAS PABOTA Ne3

Tema: M3yueHue KOHCTPYKIIUHM CTOMKH KOHTPOJIUPYEMOTO ITyHKTa

Lenp paboThl: NpPAaKTUUYECKH O3HAKOMHUTBCA CO CTPYKTYpOH M OCHOBHBIMHU
3JIEMEHTaMH MIKada KOHTPOJIMPYEMOro MYHKTAa U YCTAHOBUTH MOPSIAOK B3aMMOACHCTBHS
€ro ¢ ONepaToOpCKOM CTaHLIMEH U ypaBiIIeMbIMU OObEKTaMHU.

O6opynoBaHue U IPUOOPHIL:

- Croiika TeileMeXaHUKH KOHTPOJUPYEMOTI'O ITyHKTa;

- Oneparopckasi craHIus (KOMIBIOTED);

- CteHp 715 MpOBEpKH PabOTHI CTOWKH TEIeMEXaHUKH;

- PyKoBOZCTBO 10 AKCILTyaTalluy U3y4aeMON CTOMKHU TEJIIEMEXAHUKHU.

KpaTKI/Ie TCOPCTUYCCKHNEC CBCACHUS

B cucremax TeneMexaHMKH Ha KOHTPOJUPYEMbIX IYHKTaX (TATOBBIX MOACTaHIMSX, MOCTaxX
CEKLIMOHUPOBAHUS U T.[.) YCTaHABIMBAIOTCS CTOMKM WM MIKa(dbl KOHTPOJIMPYEMBIX IIyHKTOB
(KII). OTt0 060opyaoBaHME MOXET BBIIOIHATH (DYHKIMM NMpUEMa CEpUil TeleynpaBieHus (CTONKU
TV KII) unu nepenaun cepuil tenecurHanuzanuu (croiiku TC KII). B mukponpoueccopHbix
cUcTeMax Ha KOHTPOJIMPYEMbIX ITyHKTaX YCTaHABIMBAETCS TOJBKO OJHA CTOMKa, KOTopas
paboTaeT U B peXKUME TEJCYINpPaBICHUSA, U B PEKHUME TEIIECUTHAIU3ALMU, a TaKXKe I103BOJSET
coOMpaTh TEJIEU3MEPUTENIBHYI0 M JIUAarHOCTUYECKYI0 HHGOpMalMI0O M IepeAaBaTh €€ Ha
HHEProJUCIETYEPCKUM MyHKT 110 JIMHUSAM CBSI3U Pa3IMYHOrO THUIIA.

Croiiky uia mKadbl KOHTPOJIUPYEMBIX IYHKTOB MOTYT HMETh pa3iIMuHble MOIUGPUKALUH.
Kak mpaBmiio, B UX cOCTaB BXOJUT MHUKPOIIPOLIECCOPHBIM KOHTpPOJIEp (OJAMH WM HECKOJBKO),
0JIOK NUTaHMs, y3€ld CBSI3U (MOJIEM), YCTPOWCTBO AJisi JEKOJWPOBAHMSI CHUTHAJIOB YIPABJICHMS,
YCTPOMCTBO Ul TEPBHUYHOIO MpeoOpa3oBaHUs JUCKPETHBIX CHUTHAJIOB (TENECUTHAIN3ALUN),
KJIEMMBl JUIsl TOJKJIIOUEHUS Leneill TeleynpaBieHUus] U TeJNEeCUTHAIN3alUU, JOMOJIHUTEIbHbIE
aZanTepsl U MOAKIYEHNs YCTPONCTB Tellen3MepeHus. [l nepenaun KOMaH] B OlEpaTUBHBIC
LeNU NPUMEHSIOTCS CHelMalibHble MajlorabapuTHbIE MPOMEXYTOUYHBIE pelie, YCTaHAaBIMBAaEMbIe B
MOJyjJie CTOMKM KOHTpoiupyemMoro mnyHkra. KoinmdyecTBo O0OOBEKTOB TeJleylpaBieHUs U
TEJIEKOHTPOJISI MOXKET BapbUPOBATHCSA B 3aBUCHUMOCTH OT THIIA KOHTPOJIHpyeMoro nyHkra. Eciu Ha
KOHTPOJIMPYEMOM ITYHKTE IPELYyCMOTPEHO MOCTOSHHOE EXYpPCTBO, TO KpoMe croiiku KII Ha Hem
YCTAHABJIMBAETCS MPOMBIIIICHHBI KOMIBIOTED ISl AUCTAHIUMOHHOIO YIPABICHHUSI OOBEKTaMH.
OpraHuzanus COXpaHeHHs U NpeAoCTaBleHUs MHPOPMALMU B TAaKOM KOMIIBIOTEPE aHAJIOTWYHA
000pyIOBAHUIO AUCIETYEPCKOrO MMyHKTA.

[Topsiiok BBITTOTHEHUS paOOTHI

1. Onpenenuts Ha3HAYCHHE 000PYIOBAHUS KOHTPOJIUPYEMOTO ITyHKTA, TAHHBIC3aHECTH B TAOJIHITY
1.3.1.
Tabmuma 1.3.1
CoctaB 000py10BaHMs] KOHTPOJIUPYEMOTO MTyHKTA

HanmenoBanme Hasznauenue Texangeckne IIpucoennnennas Bun
00opyI0BaHuUs JaHHBIC arnaparypa COCJIMHUTEIIHLHBIX
Kabenei

2. 3apucoBaTh CTPYKTYpHYIO cxeMmy InKada KOHTpoiupyemoro myHkTa. OnpenenuTtsb



Ha3HAYCHHE OT/EIIbHBIX MOJTyJICH mIKada 1 BBITUCATh UX B OTYET.

3. OmpenenuTh W 3amucaTh B OTYET KOJUYECTBO OOBEKTOB TENEYNPABICHUS W
TENICCUTHATM3AIUH.

4. C TOMOIIBIO PYKOBOJCTBA TO OJKCIUTyaTaluu InKada TeIeMEXaHUKH COCTaBUTH
QITOPUTMBI Pa0OTHI 3JIEMEHTOB IIKada MpH MpUeMe KOMaHIbl TeJICyIpaBieHUs U cOope
JAHHBIX TeJecurHanm3anuu. OnpenenuTh, B KaKUX CIydasx BBHIIIOJHEHUE KOMAH[bI OyIeT
OJIOKHUPOBATHCA.

5. llonmarp muTaHue Ha CTOWKY TeieMeXxaHuku. C MOMOIIBIO CBETOAMOIHON HMHJIUKAIIUN
yOCIUTHCS B €€ YCIICITHOM 3aITyCKe.

5.1. Tlox xOHTpOJEM MpenoAaBaTeisl BKIIOUYUTh YIPABISIOMIMN KOMIIBIOTEP U 3aIlyCTUTh
nporpammy ¢ (GyHKIOHEH TeneynpapieHus. [Ipu BBeeHHOM B paboTy 00OpYIOBaHUU IO
3aJIaHUI0 TIPETOAaBaTeNsl MOAaTh IMOATBEPKIAIONIYI0 KOMAaHIy Ha OJWH W3 OOBEKTOB
teneynpasienus.  IIpocienuts 3a  NOJOKEHHMEM  CBETOBBIX  MHIMKATOPOB  Ha
UCIIBITATEIBHOM CTCHJIC CTOMKH. BEITICATh B OTYET pe3yIbTaThl HAOTIOICHMSI.

5.2. Tlog KOHTpoJieM TIpemojaBaTeiisi IMPOU3BECTH  IEPEKIIOYCHHE OOBEKTOB
TEeJIEMEXaHUKU BpyudHyro. IlpocienuTs 3a TOJIOKEHUEM CBETOBBIX HHIUKATOPOB
TEJICCUTHAJIM3ALlMM HA MUCIIBITATEIbHOM CTEHJZIE€ CTOMKH. BpImucaTe B OTYET pE3yibTaThl
HaOJIFOIEHUSL.

KoHTpoJibHBIE BOIPOCHL.

1. Kakwe mMoaynu CTOWKHM KOHTPOJIHMPYEMOTO IYHKTa OMPEACISIOT CKOPOCTHBBIIOIHEHUS
KOMaH/Ibl ¥ 00beM nepeiaBaeMoii nHdpopmanuu?

2. UTo BXOIUT B COCTAB armapaTypsl mKkaga TeIeMeXaHuKu?

3. B KaKoM ciry4ae BBINIOJIHEHUE KOMaH/IbI TeJNeynpaBiIeHHUs Oyner
3a0JI0KUPOBAHO?

Coneprxanue oTueTa
L{enb paboOTHI.
CrpykTypHas cxema mkada KOHTPOJIUPYEMOTO IyHKTA.
3anonuennas tadmuma 1.3.1.
TexHUYEeCKas XapaKTePUCTHKA IKada KOHTPOIHPYEMOTO ITyHKTA.
Aaroput™M paboTHI 2IEMEHTOB CTOUKH MPH MPUEME KOMaHIbl TeJCyPaBICHUS U
cOopa JaHHBIX TEJIECUTHATU3AIIH.
BriBo1 00 0cO6EHHOCTSIX pabOTHI 000PYI0OBaHUS KOHTPOIUPYEMOTO MTyHKTA.

orwdPE

o



ITPAKTUYECKAS PABOTA Ne 4

Tewma: MccnenoBanue B3auMoAeHCTBUSA IIKada yrpaBiIeHHs MOCTAaHITUCH 1
pabodero Mecra HEProUcCIeTyepa MpH nepeaade KOMaH 1 TeIeypaBIeHUs

Llenb paboThI: MPAKTHUECKU O3HAKOMUTBCSI C OCOOCHHOCTSAMU KOHCTPYKLUU IIKada
yIOpaBJlIE€HUs MNOJACTAHLUUEH M YCTaHOBUTH MOPANOK IpHUEMa U peaau3alld KOMaHJ
TEJICYIPABIICHUSL.

O6opynoBaHue U IPUOOPHIL:

- llIxad ympaBiaeHuUs OICTAHIINECH;

- PaGouee MecTo sHeproaucneTyepa (CEHCOPHBIA MOHUTODP);

- MHCcTpyKIMs sHEproauceryepa;

- PyKoBOACTBO 10 AKCIUTyaTaliy mKada yrnpaBIeHus! OCTAaHIIHEH.

[Topsa0K BBINIOJIHEHUS PAOOTHI

1. UByuuTts CTpYKTYypHYIO cXeMy 000pyAOBaHUs SJHEPTOAUCIIETYEPCKOIO
IIyHKTa U 3apUCOBaTh B OTYET.

2. OmnpenenuTh Ha3HAYEHUE MOJYJIeH mKada yrnpaBieHus MOICTaHIUEH, TaH-HbIE
3aHectd B Tabnuiy 1.4.1.

Tabmuma 1.4.1
Monynu mkada ynpaBlieHus MOACTaHIHeN
HaunmenoBanue Haznauenue IIpucoenunennas
00opyI0BaHUs anmnaparypa

3. 3apucoBarh CTPYKTYPHYIO cXeMy Iikada yrpaBiICHHs ITOICTAHIIACH.
4. OnpenenuTh U 3aITUCaTh B OTYET KOJIMYECTBO OOBEKTOB TEJICYITPABIICHUS.

5. C momouipio PyKOBOJCTBA IO AKCIUTyaTalluM MIKada yNnpaBieHUs MOACTaHIUEH U
MHCTPYKLHU 3HEProAMCIIeTYEpa COCTAaBUTh alrOPUTM pabOThl 3JE€MEHTOB IiKada Mpu
npueMe KOMaHJbl TeNeynpaBleHHs Ui 33JaHHOrO IpenojaBaTeleM OObEeKTa.
OnpenenuTthb, B KAKMX CIIydasiX BbIIOJIHEHHE KOMaHIbl OyJeT OJI0KMpPOBATHCS.

3apucoBaTh WJIM BBIUCATH B OTYET JAaHHBIE MO M3MEHEHUIO TIpadudyecKux
0003HaYeHUI M HaAMKMCEeNW Ha SKpaHe KOMIBIOTEPA MPU YCIEIIHOM BBIITOJIHEHUN KOMAaH/IbI
U TIpH €€ OJIOKMPOBKE WJIM HEeCpabaThIBAHUU.
6. W3yuuth CTPYKTYpy W (GOpMYy OTOOpaXCHHs apXWBa KOMITbIOTEpa (MPH HATUYHAN
COOTBETCTBYIOIIEH MPOrpaMMbl) U COCTaBUTh COOOILEHHS, KOTOPbIE JOJDKHBI MOSBUTHCS B
apXMBE MPHU BBIITOJIHEHUH ONIEpaLlni I1.5.
7. TlomaTe muTaHWe Ha SUYEHKU paclpeNesIUTENIbHBIX YCTPOWCTB M HA MIKad yHnpaBiIeHUs
nonacraniueil. [Ipu BBegeHHOM B paboTy 00OpyHOBaHUH, MO 3aJaHUIO MPENOo/aBaTeNs
1oJaTh NOJATBEP KIAIOIIYI0 KOMaH/Ay Ha OJWH U3 00BEKTOB Teneynpasienus. [Ipocnenurs
3a TIOJIO’)KEHUEM CHUTHAJIOB Ha 3KpaHe MOHHUTOpa Ikada. Beimucarte B OTYET pe3yibTaThbl
HaOJII0ICHNUSI.

KoHTpoIibHBIE BOIPOCHL.

1. Kakue snements HITYII OIPCACIIIOT CKOPOCTH BBIMTOJIHCHUA KOMAaH/bI U O6BCMHCpCHaBaCMOﬁ



uHpopmanuu?
2. YTo BXOJUT B COCTaB annapaTypsl IKada yrpaBieHus MoACTaHIKei?

3. B kakom clry4ae BBITTOJTHEHUE KOMaH IbI TEJICYPaBICHUS Oyner
3a0JI0KUPOBAHO?

ConeprkaHue oTyera

Lenp pabGoThI.

CTpyKTypHas cxema SHEProIMCIETISPCKOTO MyHKTa

CrpykrypHas cxema mkada yrnpaBieHHs OICTaHIIUCH.

3anonuennas Tabmuna 1.4.1.

ANropuT™M pabOTHI AJIEMEHTOB MIKada MpH repeaade KOMaH bl TeJICYPaBICHUS

Y COCTaBJICHHBIE COOOIICHUS apXHBa.

BriBos 06 0co6eHHOCTSIX paboThl 000py0BaHMS miKada yrnpaBieHUs MOACTAHITUEH B
pEXKHUME TEICYPABIICHUS.

agrwbdPE

1S



JIABOPATOPHAA PABOTA Ne 1

Tema: UccnenoBanue paboThl MUKPOIIPOLIECCOPHOTO YCTPONCTBA 3aIUTHUIMHAN
AJIEKTpoNepeaayn

Llenp paboOThI: NPAKTUYECKH HW3YYUTh KOHCTPYKIHIO M OPUHIMI  JCHCTBUS
MHUKpPOIIPOLIECCOPHOIO YCTPOICTBA pENeHHON 3alluThl JIMHUM 3JeKTponepenadn (puuepa
KOHTAKTHOM CETH), MPOBEPHUTH ACHCTBUE YCTPOUCTBA B PA3IMYHBIX PEKUMAX PAOOTHI IMHHUH.

O6opynoBaHue U IPUOOPHI:

- MCTOYHMK HAIPSKEHUSI IOCTOSHHOTO TOKA JUIsl MIUTAHUS LIeNed BTOPUUHOU
KOMMYTalLUH;

- sA4elKa bunepa yueOHOI TATOBOM IIOJICTaHII1H, OCHAIIICHHAs
MHUKPOIPOLIECCOPHBIM YCTPOMCTBOM 3allUTHI;

- MYJBTUMETPBI U TECTEPHI;

- CTeHJ AJIs MPOBEPKU PAOOThl MUKPOIPOLIECCOPHOIO YCTPONCTBA PeNeHHOM3AIINUTHL;

- HabOp MHCTPYMEHTOB C U30JIMPOBAHHBIMU PYKOSTKAMU;

- TEXHUYECKas AOKyMEHTalus (TEeXHWYECKUH MacropT, pyKOBOJCTBO MOIKCILTyaTalluH
MHKPOIIPOIIECCOPHOTO YCTPOUCTBA).

Kpatkue TeopeTnueckue cBeIcHUA

B oOmiem citydae MHKpOIpPOIIECCOPHBIE YCTPOMCTBA 3aIIUTHI U ABTOMATHKHBBITOIHSIIOT
cieayoume QyHKIMHU:

- U3MEPEHHUE TEKYIIHUX TOKOB U HAIPSLKEHUH 3aIUIIAEMOr0 IPUCOCTUHEHUS;

- BBIUMCJICHHE TapaMeTpOB CETHU (CpeAHMX 3HAYeHHUN (Pa3HBIX TOKOB HHAINpPSKEHHH,
TOKOB M HalpsDKEHUN HYJIEBOW M OOpaTHOM MociieoBaTeIbHOCTEH, YIVIOB clIBUra (pa3 Mexay
TOKOM M HaIlpsHKEHNUEM, COITPOTUBIIEHUH, MOIIIHOCTEN U T.1.);

- 3aIIUTHI IPUCOEIUHEHUS OT TOKOB KOPOTKOT'O 3aMbIKaHHsI U NIEPETPY3KH;

- aBTOMAaTHKHU (aBTOMAaTUYECKOIO MOBTOPHOTO BKIJIFOUEHMS, ABTOMAaTHUYECKOTO BKIIIOUEHHS
pe3epBa, YCTpOICTBa pe3epBUPOBAHUS OTKA30B BBIKIFOYATES, TIOTUYECKON 3alUThI IMH U T.].);

- ymnpaBjeHMs] KOMMYTAllMOHHBIMH ammapaTamy (BbICOKOBOJBTHBIMU BBIKIHOYATEISIMU U
Pa3bEeTMHUTEISIMU );

- CUTHAJIM3allUN;

- CaMOJMAarHOCTHKH;

- KOHTpOJIS BEIPAaOOTKU MEXaHUYECKOTO U KOMMYTAIIMOHHOTO pecypca BBIKIIOYATEs.

MukponponeccopHoe yCTpOHCTBO MOYKET IMPUMEHATHCSA KaK CaMOCTOSITENIbHBIN KOMILIEKC
(MHTEJUIeKTyalbHBI TEPMHUHAJ), TaK U B COCTaBE aBTOMATHU3MPOBAaHHOW CHCTEMbI yNpaBICHUS
MOJICTAHIIEN B KaUeCTBENOICUCTEMBI HUKHETO YPOBHH.

KOHCTpYKTHBHO MHUKpPONPOLIECCOPHBIE YCTPOMCTBA PEIEHHOMN 3alIUTHIBBINOIHAIOTCS KaK B BHJIE
eIMHOro OJOKa C BCTPOCHHBIM ITyJITOM YIPaBJICHUS, TUCIICEM U CUTHAJIbHBIMH 3JI€MEHTaMH,
TaK U B BUJIE KOMILIEKTa, COCTOSIIEr0 U3 OT/IEIbHBIX OJIOKOB YIPaBICHUS U 3aILIUTHI.

OOmiast cTpyKTypa MHKpPOIPOLIECCOPHOTO KOMILJIEKCA 3aIUThI MPEICTaBlIeHa Ha PUCYHKE
2.1.1.

Moaynb JUCKPETHBIX BXOJOB OOBIYHO BBINOJIHAETCS HA OCHOBE ONTPOHHBIX Iap.
[IpeoOpa3zoBareny aHaAJOrOBBIX CUTHAJIOB MPEACTaBISAIOT €000l  TpaHChopmMaTopsl C
(beppOMarHuTHBIM CEPJICYHUKOM, a TAaKXkKe TPaHCPOPMATOPHI TOKA, PE3UCTUBHBIE JETUTENH T.].,
U CITy>KaT JJI MPOMOPLHUOHATIEHOTO YMEHBUICHUS U3MEPSEMbIX HAPSKEHUHN (TOKOB).



Ha Bxoxm amanoro-mudpoBoro mpeoOpa3oBareisi TMOAAIOTCA  MacIITaOUpPOBAaHHBIE
AHAJIOTOBBIC CUTHAJIBI, KOTOpBIE MpeoOpa3yloTcss B HU(POBBIE KOABI U Jaliee MOCTYIMAT Ha
COOTBETCTBYIOLIUE BXO/IbI MHUKPOITPOLIECCOPHBIX Moayein (MHKpPOIPOLIECCOPHBIX
KOHTPOJUIEPOB).

MuxkpornpolieccopHble  KOHTPOJUIEPHl OCYLIECTBIAIOT (PYHKIIMM BBIYUCICHHM, aHaiu3a
napaMeTpruieckoi MHGOPMAIMU M CUTHAIOB W3 ONEPATUBHBIX IENEH W IHenel TeIeMEeXaHWKU
(ACY), cpaBHEeHHE C yCTaBKaMH 3alllUT, BBIPAOOTKY KOMaH]l U CUTHAJIOB.

[lynbT yripaBieHus CurHanbHble SJIEMEHTHI
Monynb MuKpompoLeccopHbId MO, Brixoanbie
JUCKPETHBIX MOZIYyH
BXOJIOB :> (Mozyma) (pene)
¥ R !
| \ | !
OneparuBHbIE P Do |
! 1 !
! ! [
Leny L - |
[ | : |
-1 - -1 - 1
\ , \ , !
\\ / \\ , !
Vv \/ v + v
Tpeo6pazosatenu AILI- kK ACY umm K TIeTsM
AQHAJIOTOBBIX ::) nmpeoodpazo- I15BM yIIpaBJIeHHs
CUTHAJIOB BaTCib BBIKJIFOYATENE
T ' T
1
1
1
1
Bxoner U, |

Pucynox 2.1.1. CtpykTypHas cxeMa MUKpOIIPOLIECCOPHOTO YCTPOICTBA

Komanapl mocTymarT Ha ManorabapuTHbIe pelie, pacroiOKeHHbIE B BHIXOAHBIX MOAYJISX,
a uHpopmarusi 0 paboTe yCTpOoWCTBa OTOOpa)kaeTCsi Ha JKUCIUIEE W CUTHAIBHBIX JJIEMEHTaX
MyNbTa; 3allMChIBACTCA B ONEPATHUBHYIO MaMATh YCTPOMCTBA M MO 3alpocy M3 CHCTEMBI
yIpaBIIeHUS TIepeacTCs M0 KaHAJIaM CBSI3H.

[Topsok BBITIOJIHEHUS PAOOTHI
1. V3yuuTh KOHCTPYKLHUIO OJIOKA MHUKPOIIPOLIECCOPHOM peNeiiHON 3alMThl, 3amucarhb

Ha3HAa4YCHHUEC KHOIIOK M CUTHAJIBHBIX 3JICMCHTOB. HpI/I HaJIM4YHUU B yCTpOI\/’ICTBe OTACIBHBIX 6J'IOKOB,
BBINMNCAaTh UX HAa3HAUYCHUC.



2. Omnpenenuth Ha3HAYEHUE KAXKIO0TO MOTyJIsl OJ10Ka (YCTPOMCTBA) M TAaHHBICO HUX
3aHecTd B Tabmuiry 2.1.1.

Ha3nauenue u npucoe1MHEeHHs] MOYJIEH

Tabmnuua 2.1.1

O6o03Hauenne | Hasznauenwue Csero- Bueninue BeIBOABI MOAYJIEH
MOAYJIS MOAYJIS UOIHAS IMonxiro- O0o3Hauenne Tun n
WHIUKALMS YyeHHOEe pazbema uiu KOJIMYECTBO
MOJTYJIS YCTPOMCTBO KJIEMMHOTI'O KaOenei
COEIUHUTEIIS

3. HauepTuTh CTpYKTypHYIO CXEMy MHKpPOIPOLIECCOPHOro ycTpoiicTBa. Ha cxeme NOKHBI
OBITh yKa3aHbl CBSI3U MEXJy MOJYJSIMU, HA3HAUEHUS HCIOJIb3YEeMbIX Kalesel, BHEITHUE BbIBObI
YCTPOWCTBA.

4. C pasperieHus IpernoiaBaTess MoAaTh MUTaHUE HAa CXEMY STYEHKH.

5. Tlpou3BecTH mNPOBEpPKY pPabOThI MHKPOIPOIIECCOPHON pENCHHON 3alUThl JMHUU B
Pa3ITUYHBIX PEKUMAX.

5.1. Tlomate KOMaHy BKJIFOUEHHSI BBIKITFOUATENs, YOSUTHCS B CpabaThIBAHUMYCTPOHCTBA.

5.2. C moMomipi0 HCIBITATEIFHOTO CTEH/A TOJIaTh HAa aHAJIIOTOBBIC BXOJbI HAMPSHKECHUE U
TOK Harpy3Kkd, Ha JHUCIUIEE IPOBEPSIEMOr0 yCTPOWCTBA JOJDKHBI BBICBETUTHCS H3MEPCHHBIC
napamMeTpBhl.

5.3. C moMompi0 MEHIO, B MPUCYTCTBUU IMPENOJIaBATENs ONPEACTUTh 3a/JaHHbIe yCTaBKU
10 TOKOBBIM 3aIlIUTaM U BBIIIHCATH UX B OTYET.

5.4. BrbIcTaBUTh HA MCIBITATEILHOM CTECHJIC IMapaMeTpPhl aBapHMHOIO PEKHMA, MPOCICIUTh
3aITyCK 3aIlUThI U YOSAUTHCS B aBApPUITHOM OTKJTFOUCHUHY BBIKITFOYATEIIS.

5.5. Tlpou3BecTH KBUTHPOBAHHUE U TOBTOPHO BKIIIOYUTH BBIKIIOYATENh C TOMOIIBIO
UCIIBITEIBAEMOT'0 MUKPOIIPOIIECCOPHOTO OJIOKA.

5.6. IloBropute mnyHKTBI 5.4 U
MHUKPOIIPOIIECCOPHOTO YCTPOKCTBA.

5.7. Pe3ynbTaThl MPOBEACHHBIX UCCIIEIOBAHMM 3aHEeCTH B Tabnuiy 2.1.2.

5.5, npoBepuB pabOTy  OCTaJbHBIX  3ALIUT

Tabmuma 2.1.2
Pe3ysipTaTel NPOBEPKH YCTPOMCTBA

Pexum paboTbl [Tapamerpsl, CseToBas MHIUKAIUS [Tapamerpuueckue
nojlaBaeMble Ha YCTpOKCTBA JIaHHBIE, BEIBOJUMBIC
aHAJIOTOBLIC Ha JMcIIei
BXO/bI

6. CHATh MUTaHME C UCCIENTYEeMOTo YCTPOWCTBA, ONEPATUBHBIX LIENEH M MCIBITATENbHBIX
CTEH/IOB.
7. Cnenatb BbIBOJ 00 HCIIPABHOCTH PaOOTHI yCTPOUCTBA.

KoHTpoIibHBIE BOIPOCHL.

1. W3 kakux COCTaBHBIX YaCTEH, COCTOMT MHKPOIPOLIECCOPHOE YCTPOMCTBO pPeleHHON
3aIIATHI?

2. Kakue QyHKIUHM 3aIIATHI BHINOIHUII H3y4EHHbIH OI0K?



3. Buibl cCUTHANU3AMI MUKPOIIPOLIECCOPHBIX YCTPOKCTB.

4. Ocymectanenue AIIB ¢ MOMOMIBIO € TIOMOIBIO MHKPOIPOLIECCOPHAIX YCTPOKCTB.

5. Kakue napaMeTpbl H3MEPSIOTCS MEKPOIIPOLECCOPHBIMU TEPMHUHATIAMH?

6. Kakum 06pa3oM MporpaMMHpy€EMBIE YCTPOMCTBA PENEHHOMN 3alIUThl M aBTOMATHKH MOTYT
NPEOTBPATUTH OMIMOOYHBIE IEHCTBUS 00CITYKUBAIOIIETO MOCTAHIIUY ITepcoHaa?

Conep:kaHue OT4eTa
1. Liens pabotsr.

2. Ha3zHaueHne KHOTIOK M CUTHAIBHBIX AJIEMEHTOB.
3. 3anosiHennas tadmuma 2.1.1.
4. 3anomuennas Tadumma 2.1.2.

5. CTpyKTypHas cxeMa MEKPOIIPOLECCOPHOIO YCTPOHCTBA.

6. BriBo 0 Ipo/ienaHHO paboTe U pabOTOCIOCOOHOCTH yCTPONHCTBA.

JIABOPATOPHAA PABOTA Ne 2

Tema: MccnenoBanue cXemMbl M SJIEMEHTOB aBTOMATUKH (UAepa MUTAIOIICH JTMHAN
paifoHHOrO noTpeduTeNs

HCJ'IB pa6OTI)II MMPAKTUYCCKU HU3YYUTDH BSaHMOﬂCﬁCTBHC 3JIEMCHTOB CXEMblI AaBTOMATUKU
buaepa palOHHOTO MOTPEOUTENS B PA3IMIHBIX PESKUMAX PaOOTHI JIUHUU.

O6opynoBanue v MPUOOPHI:
- UCTOYHHUK HAINPSHKEHUS MOCTOSIHHOTO TOKA IS ITUTaHUS CTCH/IA,

- CTEH/l CO CXEMOM YIIPaBIICHHUsI, OCHAILICHHBIM YCTPONCTBAMM PEICHHON3AIUTEI U

ABTOMATHKU,

= MYJBTUMCTP HUJIHA TCCTEP;

- HabOp UHCTPYMEHTOB C U30JMPOBAHHBIMU PYKOATKAMH.

[Tops1ok BBINONHEHUS PAOOTHI

1. BHUMaTENbHO U3YYUTh IPUHIUITHATBHYIO CXeMY aBTOMATHUKH (BBIIACTCAIPENIOaBaTEIIeM ).
2. OTBETUTH Ha BOIIPOCHI NPENoAaBaTess 00 OCHOBHBIX (PYHKLUSAX, KOTOPHIEBBITIOIHSIET

cxXema.

3. Ompenenuth Ha3HAYEHUE KAKOTO U3 PEJie U IaHHbIe O HUX 3aHECTH B Tabnuity 2.2.1.

Tabmmma 2.2.1

XapaKkTepUCTHKU pesie
VYcnoBHoe Tun pene [TapameTpsr Hasnauenue B cxeme
0003HaueHue 00MOTOK
(U.R)

4. YCTHO paccka3aTh IMPENoIaBaTesio 0 Ha3HAYCHUH 3JICMEHTOB CXEMBI.

5. C pa3pciicHusd NpernoJaBaTeiid NOAATh IMTAHUC HA CXEMY dBTOMATHUKU.



6. C moMoIpi0 KHOMOK BKJIIOYEHHUS U OTKJIIOYEHUsS] MPOBEPUTH PabOTy CXEMbl B peKUMax
OMEePATUBHOTO YIIPABICHUSI.

7. TlpoBeputb cpabaThiBaHHE MaKCUMAaJIbHOM TOKOBOM 3aIllMThI HA 33JJaHHBIX YCTaBKaX TOKOBBIX
pelie u paboTy yCTpOHCTBA aBTOMAaTHYECKOTO MOBTOPHOTO BKItoYeHHs PTIB-58.

8. IlpoBeputh IelCTBUE TOKOBOM OTCEYKH C OTKIFOUCHUEM BBIKIIOUaTens u 0mokupoBkoi AIIB.
(KonaeHncaTtop He AOKEH YCIeBaTh 3apsSAUThCS).

9. Pesynbrarhl HabOmoneHUN 3aHecTH B Tabmuiyy 2.2.2. Ilpu 3amoaHeHun TaOMUIBI CleayeT

YUUTBIBATh MOPAJOK CpabaTHIBAHHS FJIEMEHTOB CXEMBI.

Tabmuua 2.2.2
Pe3ynbraThl IPOBEPKU CXEMBI
OyHKIMSA Croco6 HanmenoBanue ITomygaer Curnanuszanus
3amycka pene [UTaHUe
byHKUIMU (+)/Tepsier
nuTanue (-)

10. BbruepTuTh MOHTQKHYIO CXEMY JUISL OJTHOW U3 OIEpAIlUil 3aIIUTHl HJIX aBTOMATUKH 11O
3aIaHMIO TIPEIOJaBaTeIs.

11.

o akrw

g b wbN -

CHSTh IUTAHHUE CO CXEMBI aBTOMATHUKH.

KoHTposbHBIE BONIPOCHL.

. [IpuyrHBI aBapuHOTO OTKIIIOUEHHUS BBIKIIIOYATENs (huepa paiiloHHOTO

noTpeOuTensl.
B xakom MOopsAAKE Cpa6aTBIBaIOT OJICMCHTHBI CXEMBI ITpH aBapHﬁHOM OTKJIFOYECHUHN
BBIKJTIOYATeNs Guaepa paloHHOTO moTpedurens?
CseroBag u 3BYKOBas CUTrHaJIU3alus aBapHﬁHOFO COCTOAHUS BBIKIIFOYATCIIA.
TpebGoBaHus K yCTpOCTBaM aBTOMATHYECKOTO MOBTOPHOTO BKIoueHUs(AIIB).
HOpSII[OK OCYHICCTBJIICHUA aBTOMATHYCCKOT'O ITOBTOPHOI'O BKIIFOUCHMUS.

OcHOBHBIE THITBI peJie, MpUMEHsIeMble A1 ocyliecTBiIeHus pyHkuun AlIB.

Conepsxanue oTdera

. Henb paboTsl.

. 3anonaenHas tabnuma 2.2.1.

. 3aroinHenHas Tabnuma 2.2.2.

. 3amaHHbIi GparMeHT MOHTAKHOU CXEMBI.

. BeIBoJ1 0 pe3ymnbpTaTax HaOIIOACHHMIA, TOMyUYEHHBIX B XO/1€ BHIMIOJTHEHUS PAOOTHI.




JIABOPATOPHAA PABOTA Ne 3

Tema: MccnenoBanue cxemsl U 3JIEMEHTOB aBTOMATUKHU (Hiepa MUTAIOLIEH TMHUU
CIEeMANBHOTO Ha3HaYeHus ((puaepa KOHTAKTHON CETH)

[lenp pa®OTHI: MPAKTUYECKU HU3YYUTh B3aUMOJEHCTBHE 3JIEMEHTOB CXEMbI aBTOMATHKU
¢unepa KoHTaKTHOM ceTr 3,3 KB B pasnuuHbIX pekuMax padOThI IMHUH.

O6opynoBaHue U IPUOOPHIL:

= UICTOYHUK HAIIPSPKCHUA [IOCTOAHHOTO TOKA JJIA ITMTAHUA CTCH/A,

- CTEHJI CO CXEMOH YIpaBJICHHUS, OCHAIICHHBIH YCTPOUCTBAMH aBTOMATHUKH
BBIKJIFOUATE/Is (priepa KOHTAKTHOM CETH MOCTOSIHHOTO TOKa,

- MYJIBTUMETP UIIU TECTED;

- HabOp MHCTPYMEHTOB C U30JINPOBAHHBIMU PYKOSATKAMHU.

[Topsok BBITIONIHEHUS paOOTHI

1. BuumarenbHO M3y4dTh JJIEMEHTHI CTEHJAa C LEMsIMA BTOPUYHOM KOMMYTAIlUU
BBIKJTIOYATENS ¥ IPUHIUIHAIIEHYIO CXEMY aBTOMAaTHKH, BBIJAHHYIO MPENoJaBaTelIeM.

2. OTBETUTH HA BOMPOCHI MPEIOaaBaTes 00 OCHOBHBIX (DYHKIHSX, KOTOPHIC BBITIOTHSCT
cxeMma.

3. Omnpenenuth Ha3HAYCHUE KAXKJIOTO U3 PeJic M aBTOMATHYCCKHUX BBIKJIFOUATEIICH U JTaHHBIE
0 HUX 3aHeCTH B Tabnuiy 2.3.1.

Tabnuma 2.3.1
XapakTepUCTUKHU MPUOOPOB U alapaToB
NeNe nenent VYcnosHoe Tum pene ITapameTpsl Haznauenues
0003HaueHHe oomotok (U, R) cxeme

4. VYcTHO paccka3aTh PENoIaBaTeNio O Ha3HAUEHUH 3JIEMEHTOB CXEMBI.
5. C pasperieHus npenojaaBatelis NoAaTh MUTaHUE HA CXEMY aBTOMAaTUKU.
6. C momomuipl0 KHOMOK BKIIOYEHHS M OTKIIOYEHHUS TPOBEPUTH PabOTy CXEMBI B pEXHUMax

OTIepaTHBHOTO YIMpaBJICHUs, a Takxke paboTy perne ONOKUPOBKH MPHU MOBTOPHOM HaKaTHH
KHOTIKH BKITFOUEHHSI.

7. C mOMOIIbIO HCTBITATENbHON KHOMKHM WM ympasiss pene PJIIII, BBIMTONHUTE MMHUTAIMIO
aBapUNHOTO OTKJIIOYEHHUS BBIKJIIOYATENsI W TPOBEPUTH JIEWCTBHE aBTOMATUUYECKOTO
MMOBTOPHOT'O BKJIFOUEHUSI.

8. Tlpomeputh OnokupoBky AIIB u aBapHifHYI0 CUTHAITU3AINIO MPH OTKIIOYCHHOM TOJIOKEHUH
tymbOnepa UK3.

9. Pesynbrarhl HaOMrOJCHWH 3aHecTH B Tabnwmy 2.3.2. Ilpu 3amoiHEHWH TaOMUIBI CIIETyeT
YUUTHIBATh MOPSIIOK CPaOATHIBAHUS YIIEMEHTOB CXEMBI.



Tabmuma 2.3.2

Pe3ysibTaThl IPOBEPKU CXEMBI

OyHKIMA Crioco6 HanmvenoBanue [Tonygaer Curnanuszanus
3aIycKa pene MUTaHNUE
byHKIIIN (+)/Tepsier
nutaHue (-)

10. BeruepTuTh MOHTXHYIO CXeMy Ul OJHOW M3 ONepaluid 3aluThl aBTOMaTH- KU 10
3aJIJaHUIO IIPENOAABATEIIA.
11.  CHaTb nUTaHUE CO CXEMbl ABTOMATHKH.

KOHTpOHLHbIe BOIIPOCKI.

1. B kakoM nopsjake cpaOaTbIBAIOT JIEMEHTHI CXEMbI IIPU ONEPATUBHOM BKIIOUEHHUH

(oTKITIOUEHNH) BBIKITIOYATENS (hriepa KOHTAKTHOM CETH MOCTOSTHHOTO TOKa?

2. CaeroBas U 3ByKOBas CUTHAIM3ALUs TIOJ0XKEHUS BBIKII0OYATeNs (hUepaKOHTaKTHON

CeTH.

3. IlpuuuHBl aBTOMAaTUYECKOIO OTKJIFOYEHHUS BBIKIIOYATENs (uaepa KOHTAKTHOW CeTH

MIOCTOSTHHOT'O TOKa.

4.  OcobeHHOCTH OpraHu3aLuu aBTOMAaTHYECKOTO HOBTOPHOTO
BKITIOYCHHUA(DUAECPOB KOHTAKTHOMN CETH IMOCTOSHHOTO TOKA.

5. Tlopsiiok ocyIecTBIEHUS! aBTOMATHYECKOIO TIOBTOPHOI'O BKIIFOUEHHUSL.

Conepsxanue oTdera
1. Iens pabotsL.
2. 3anonHenHas Tabnmna 2.3.1.
3. 3anonHeHHas Tabmmna 2.3.2.
4. 3anaHubIid (bparMeHT MOHTaXXHOM CXEMBI.
5. BeIBOoz1 0 pe3ysbTaTax HaOIIOIEHUH, TIOJyYEHHBIX B XOJI€ BBITOJIHEHHS PAOOTHI.



KpuTtepun oneHky 3HAHMI HA 321U Te NPAKTHYECKOH padoThI:

Kaxxnas npakTudeckast paboTa OleHUBAETCS OT/IEIBHO U 32 HEe MOKHO MOIYYUTh MAaKCUMYM
— 5 6amnoB. KonruecTBo 0ayioB 3a KaXKIbIi 3JIEMEHT OIICHUBAHMS PEACTABICHO HUXKE:

«1» Oamn - BpImomHEHWE MNPaKTUYECKONW pPAaOOTHI (IMOATOTOBICHHOCTh K BBIMOJHEHUIO,
OCO3HAHHME IIeJTH PabdOThI, METOJIOB COOMPAHHS CXEMBI, TPOBEJACHUE U3MEPECHUN U (PUKCHPOBAHUS X
pEe3yNIbTaTOB, TPHICKAHHE, CAMOCTOSATEIHHOCTh BBIIIOJIHEHUS, HAJW4Me © TPaBHILHOCTH
oopmieHHsT HEOOXOAMMBIX MATEPUAIIOB JIJISl TIPOBEICHUSI PA0OTHI — CXeMa COCIUHEHHMA, TaOIUIIbI
3amnucen u T.1.);

«1» 6amn — OdopmiieHHe OTYETa MO MPaKTUYECKOW padoTe (aKKypaTHOCTh O(GOpPMIICHUS
pE3yJIbTaTOB HW3MEPEHUH, MPaBUIBHOCTh BBIYMCICHUHN, NPAaBHIBLHOCTh BBIOJHEHUS Tpa(UKOB,
BEKTOPHBIX TUArpaMM H Jip.) ;

«1» Gamn — IIpaBWIBHOCTP M CaMOCTOSTEIHHOCTh BBIOOpa (OPMYJN IS PAcueTOB IPHU
oopMiIeHHN pe3yNIbTaTOB PabOTHI;

«1» Gay1 — MPaBHIILHOCTD MOCTPOCHHS TPa(PUKOB, YMEHUE OOBSICHUTH UX XapaKTep;

«1» Ga1 — OTBETHI HA KOHTPOJIBHBIC BOIIPOCHI K MPAKTUYECKOH padoTe.

KOMILIEKT 3AJTAHMIA 1151 KOHTPOJILHOM PABOTHI (PYBEKHBII KOHTPO/Ib)

3 cemecmp
Bonpoch! Kk 3xk3aMeHy M0 THCHHUILIHHE

1. Pexumsl pabotel DOC, paccMaTpuBaeMmble INPU MPOECKTHUPOBAHUM KOMIUIEKCOB peIeHHOMN
3amuThl U aBTOoMaTuKH (P31A) sHEprooObEeKTOB.

2. Ha3znaueHue M B3aMMOJICHCTBHE yCTpOCTB P3HA.

3. OOmMe NpUHIMITBL, TAIBI M 3a]1a4H, peliaeMble PH MpoeKTUpoBaHun P3uA.

4. TpeOGoBaHus K 0QOPMIICHUIO TEXHUYECKON JOKYMEHTAIMK. TUIIOBOE MPOEKTHPOBAHUE.

5. OcoOeHHOCTH TpPOEKTUPOBaHUs cucTeM P3MA Ui HECTaHIAPTHBIX U PEKOHCTPYHPYEMBIX
OOBEKTOB.

6. TpeGosanwms k cucreme P3uA BJI 110-220 B.

7. PacueTbl 3JeKTPUYECKUX BEIHMYMH, HEOOXOAMMBIX JJs BBIOOpa mapaMeTpoB cpaOaTbIBaHUS
pENEHHON 3alUThI.

8. Ompenenenne  HEOOXOAMMOro, B  COOTBETCTBMM  C  «IIpaBWJIaMH  YCTpOicTBa
anektpoyctanoBok» (IIVD) u «Hopmamu TEXHOJOTHYECKOTO TMPOCKTUPOBAHUSM», COCTaBa
CHCTEMBI 3alIHT.

9. PexoMenpauuu 1o BbBIOOPY 00OpyAoBaHHs (dJeMeHTHas 0a3a, NMPOU3BOAMTENb U T.I.).
PacueTs! ycTaBoxk.

10. dyHKIMOHAIBHBIE U TPUHIMITHAIBHBIE CXEMBI.

11. OcobenHocTH TpeboBaHuii k cocraBy komruiekca P3uA BJI 330-750 kB.

12. Boripocs! MOBBIIEHHST HAIEKHOCTH JTUKBUAALUH noBpexaeHuit Ha BJI 330-750 kB.

13. Yyer kauaHuii 1 aCHHXPOHHOTO XOJa.

14. Homenknatypa ycrpoiicte P3uA BJI 110-750 B, BbllyckaeMbIX OTE€YECTBEHHOM
INPOMBIIIICHHOCTbIO W 3apyO€KHBIMH TMPOU3BOJAUTEISIMM, BKJIIOYAs MHUKPOIIPOLECCOPHBIE
YCTpOICTBA.

15. TunoBsle cxeMsbl pactipenenuTenbHbix yerpoiicts (PY) 110-750 kB.

16. TpeboBanus k Komruiekcam P3uA, ycranapniuBaeMbIM B cooTBeTcTBUH ¢ [1YD n «Hopmamu
TEXHOJIOTHYECKOT0 MPOEKTHUPOBAHU) Ha TpaHCPopMaTopax, aBTOTpaHC(HOpMATOpax, MHUHAX U
OIITMHOBKAX.

17. PexoMeHnpaiuu 1o BeIOOpY U pa3MelIeHnio o0opyaoBaHusi P3uA Ha MOJACTaHIIMM U pacyeTy
YCTaBOK YCTPOMCTB.



18. Opranu3aius BEIXOIHBIX IIETICH 3aIUThHI.

19. OcoGeHHOCTH  TPUMEHEHUS  MHKPOIPOIECCOPHBIX  KOMIUIEKCOB  P3MA  3reMeHTOB
HOJICTAHIINH.

20. 3amuThl, yCTaHABIMBACMBIC B IIETISIX CEKIMOHHBIX U IMTUHOCOSAMHUTEIHHBIX BHIKITFOUYATEIICH.
21. TpeboBanus k Tpanchopmaropam toka (TT) m nHanpsokenust (TH) m pekoMeHmanum 1mo ux
BBIOOpY MNpH NPOCKTUPOBAHUM BTOpPHUHBIX weneil P3uA sHeproodbekroB. CTpyKTypa H
(GyHKIIMOHATIbHBIE CBS3H.

22. Pexxumsl padotsl TT u TH.

23. Homenknarypa Boimyckaembix TT u TH.

24.22. Pacuer Harpy3ok Ha TT u TH.

25. 22. Y4eT HaChIIIEHUS T. T. IPU IPOSKTUPOBAHUH KOMILIEKCOB P3HA.

26. PezepBupoBaHHe peneitHON 3alUTHI IO TEMSIM MEPEMEHHOTO TOKA U HATIPSIKCHUS.
27.Opranuzanusa cucteMbl onepaTuBHOro mnocrosHHoro Toka (OIIT) Ha noxacraHmusx c
HanpspkeHueM 110-750 xB.

28. Haznauenue, TpeboBanus u ctpyTkypa (OIIT). ILluTsl mocTostHHOTO TOKA.

29. Be1Oop 1 pacueTsl 32U THO-KOMMYTalnoHHOTo 00opynoBanus (OI1T).

30. 27.Cxembl yripaBieHUs BHIKIIOYATEISIMU Pa3HbIX TUIIOB.

31. CoBpemeHHbIE MKa(bI YIPABICHHS.

32. YcTpoiicTBa pe3epBUpoBaHUs O0TKa3a Beikitodareneii (YPOB).

T'PO3HEHCKHHU IT'OCYJJAPCTBEHHBIH HEDTAHOH TEXHUYECKUW YHUBEPCUTET

BUWJIET Ne 1

Jucnunnuna IIpoekTHpoBaHue U IKCILIYaTALMSA YCTPONCTB peJIeiiHOM 3alUThI

WucTuTyT _ DHEpreTuku  npoduiib cemectp__ 2

1. Opranuzanus cucteMsl onepaTUBHOro noctosiHHoro Toka (OIIT) Ha moacTaHIMX C
HanpspkeHueM 110-750 xB.
2. OcobenHoctu TpeboBaHMii k coctaBy komriekca P3uA BJI 330-750 kB.

YTBEPXJIAIO:

« » 20 r. 3aB. xadeapoit

T'PO3HEHCKUU T'OCYAPCTBEHHBIN HEDTAHONW TEXHUYECKUU YHUBEPCUTET

BUJIET Ne 2

Jucnunnuna [IpoekTHpoBaHue M IKCIIyaTAlMsl YCTPOMCTB pPeJIeifHOM 3alUThI

WuctuTyT _ DHepreTuku  npoguiib cemecTp__ 2

1. Pexumsl pabotel 99C, paccmaTpuBaeMble IPU MPOSKTUPOBAHUN KOMIUIEKCOB peNeiHOMN
3amuThl U aBTOMaTuKH (P31A) s3HEprooObEeKTOB.
2. YcrpoiicTBa pe3epBUpOBaHUs 0TKa3a BeIKiItouateneit (YPOB).

YTBEPX/IAIO:

« » 20 T 3aB. kadenpoii
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T'PO3HEHCKUU I'OCYJAPCTBEHHbBIN HEDTAHON TEXHUYECKUH YHUBEPCUTET

BUIET Ne 3

Jucuumirna IIpoekTMpoBaHue U IKCIIYATAIIUA YCTPOMCTB pesieiiHOi 3aluThI

HNuctutyT _ DHepretuku  npoduiib cemecTp__ 2

1. Hasnauenue u B3aumojielicTBre ycTpoictB P3uA.
2. CoBpeMeHHbIE MKa(bl YIIPaBICHUS.

YTBEPX/IAIO:

« » 20 r. 3aB. kadeapoit

T'PO3HEHCKHUU IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 4

Jucuunnuna IlpoekTupoBaHue U IKCILIYaTALIMS YCTPOMCTB peJieiiHOM 3alUThI

WucTuTyT _ DHEpreTuku  mpoduiib cemectp__ 2

1. Opranuzanus cuctemsl ornepatuBHOro nocrosiHHoro Toka (OIIT) Ha moacTaHIusX C
HanpspkeHueM 110-750 xB.
2. Ocobennoctu TpeboBaHMii K coctaBy kKomruiekca P3uA BJI 330-750 xB.

VTBEPXJIAIO:

« » 20 T 3aB. kadenpoii

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HED®TAHOH TEXHUYECKHU YHUBEPCUTET

BUJIET Ne 5

Jucuunnunaa IIpoekTHpoBaHue M IKCIIyaTAlMs YCTPOMCTB pPeJIeifHOM 3alUThI

WHCcTuTyT _ DHEepreTuku  npoduiib cemecTp__ 2

1. OOure NpUHIIUIIBL, dTAMbl U 33/1a4H, peliaeMble IpU MpoeKTupoBanuu P3uA.
2. BwI0Op U pacueTsl 3aNUTHO-KOMMYTaiHoHHOTO 000pyaoBanus (OIIT).

VTBEPXJIAIO:

« » 20 T 3aB. kadeapoit

T'PO3HEHCKHUH ITOCYJAPCTBEHHAIN HE®TAHOH TEXHUYECKHUN YHUBEPCUTET
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BUJIET Ne 6

Jucuumirna IIpoekTMpoBaHue U AKCIIYATAIIUA YCTPOMCTB pesieiiHOi 3aluThI

HNucturyT _ DHepretukn  npoduiib cemecTp__ 2

1. Bomnpochl MOBBIIEHUST HASKHOCTH JIMKBU AU oBpexxaennit Ha BJI 330-750 kB.
2. Ocobennoctu TpeboBanmii Kk coctaBy komruiekca P3uA BJI 330-750 kB.

YTBEPX/IAIO:

« » 20 1. 3aB. kademnpoit

T'PO3HEHCKHUU IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET

BUWJIET Ne 7

Jucuunnuna IlpoekTupoBaHue U IKCILIyaTALMSI YCTPOMCTB peJieiiHOM 3alUThI

WucTuTyT _ DHEpreTuku  mpoduiib cemectp__ 2

1. Pacuersl 3JeKTpUYECKUX BETHYUH, HEOOXOIMMBIX JJIsl BHIOOpA MmapaMeTpoB cpabaThIBaHUs
pENENHON 3alUThI.
2. Pexwumsl pabotel TT u TH. Homenkmarypa eimyckaembix TT u TH.

YTBEPX]IAIO:
« » 20 T 3aB. kadenpoii

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 8

Jucnunnuna IIpoekTupoBanue H IKCILIYyaTaAlUs YCTPOHCTB peJIeiiHOM 3alUThI

WuctuTyT _ DHepreTuku  npoduiib cemecTp__ 2

1. Howmenknarypa ycrpoiicts P3uA BJI 110-750 kB, BbImyckaeMbIX 0TeueCcTBEHHOM
MIPOMBIIIICHHOCTHIO U 3apyOEeKHBIMU MPOU3BOAUTENSMH, BKIIIOYast MUKPOIPOLIECCOPHBIE
YCTpOMCTBA.

2. Tpeb6oanus k Tpanchopmaropam Toka (TT) u nanpspxenust (TH) u pekomennanum no ux
BBIOOPY IIPU IPOEKTUPOBAHUM BTOPUYHBIX 1ienieil P3uA 3HeprooObHeKToB.

VTBEPX/IAIO:

« » 20 T 3aB. kadenpoii
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T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 9

Jucuunnuna IIpoekTHpoBaHue U IKCILIYaTAlMs YCTPOMCTB PeIeiHOM 3allUThI

WucTuTyT _ DHEpreTuku  npoguiib cemecTp__ 2

1. PekomeHnanuu 1o BIOOpY 000pyaoBaHUs (3JIeMEHTHAsI 0a3a, MPOU3BOIUTEINb U T.J1.).
Pacuersl ycTaBok.
2. 3amuThl, yCTaHABIMBAaEMbIE B IENSAX CEKIIMOHHBIX U HTMHOCOEINHUTEIBHBIX BBIKITIOUATEINEH.

VTBEPXIAIO:
« » 20 r. 3aB. kadeapoit
T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIA HED®TAHOH TEXHUYECKHUU YHUBEPCUTET

BUJIET Ne 10

Jucnunnunza IIpoekTupoBaHue M IKCILIyaTAlMs YCTPOMCTB peJIeiiHOM 3alUThI

WuctutyT _ DHepreTwku  npoQuiib cemectp___ 2

1. OmnpeneneHue HEOOXOIUMOTO, B COOTBETCTBUU C «IIPAaBUIIAMU yCTPOMCTBA
anexTpoyctaHoBok» (I1YD) u «HopmaMu TEXHOTOTUUECKOTO MTPOSKTUPOBAHUS», COCTaBa
CUCTEMBI 3aIIUT.

2. Yd4eT HACHIIIEHUS T. T. IPU MPOCKTUPOBAHUU KOMILIIEKCOB P3nA.

VTBEPXJIAIO:

« » 20 T 3aB. kadenpoii

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HED®TAHOH TEXHUYECKHU YHUBEPCUTET

BUIET Ne 11

Jucuunnunaa IIpoekTHpoBaHue M IKCIIyaTAlMs YCTPOMCTB pPeJIeifHOM 3alUThI

WucTuTyT _ DHEpreTuku  npoduiib cemecTp__ 2

1. PexomeHganuu mo BEIOOPY U pa3MelIeHnto o0opyaoBanus P3uA Ha moiCcTaHIIMU U pacyeTy
YCTaBOK YCTPOMCTB.
2. Pacuer narpy3ox Ha TT u TH.

YTBEPX/AIO:

« » 20 1 3aB. kadenpoii
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T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHUH YHUBEPCUTET

BUIET Ne 12

Jucuumnirza IIpoekTMpoBaHue U IKCIIYATAIIUA YCTPOMCTB pesieiiHOi 3aluThI

HNucturyT _ DHepretukn  npoduiib cemecTp__ 2

3. OcoOeHHOCTH NPUMEHEHHUSI MUKPOIIPOLIECCOPHBIX KOMITJIEKCOB P3UA 31eMeHTOB
HOJICTAHIINH.

4. TpeboBanus k komiiekcaM P3uA, ycranasnuBaeMbiM B cootBercTBUU ¢ I1YD u «Hopmamu
TEXHOJIOTUYECKOT0 IPOEKTUPOBAHUA» Ha TpaHC(opMaTOpax, aBTOTpaHCPOpMaTOpax, UHAX
U OLLIMHOBKAX.

YTBEPX]JIAIO:
« » 20 T 3aB. kadenpoii

Kpurtepun oueHkH BbINOJTHEHUS MUCbMEHHOH KOHTPOJIbHOMH PadoThl (PyOe:KHbIH KOHTPOJIb):

Kpurepun onieHKkH 0TBeTOB Ha TeopeTHYeCKHe BONPOCHI:

v’ pe3ynbTaT, COAEPXKAIMH MOJNHBIM MPABUIBHBIA OTBET, MOJHOCTHIO— COOTBETCTBYIOIIHIA
TpeOOBaHUSAM KPUTEPUSI, — MAKCUMAJIHLHOE KOJIHMYECTBO OAJLIOB;

v’ pesysbTaT, COAEPIKAIMIA HEMOIHBIM MPABMIBLHBIA OTBET (CTENEHBb MOJHOTHI— OTBETA — OoJIee
60%) wumu OTBET, COJAepXkalluil HEe3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMEIOIIUM
HE3HAYUTENIbHbIE OTCTYIUIEHUS OT TpeOoBaHUMl Kputepus, — 75% OT MaKCUMaJlbHOTO
KoJIn4yecTBa 0aos;

v’ pesysbTaT, COJEpIKAIIMA HEMOJIHBIN PaBUIBHBIN OTBET (CTENEHD ITOJHOTEI— OTBETa — OT 30
10 60%) wuaM OTBeT, COAep)KallMi 3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMMEIOIIUN
3HAYUTENIbHbIE OTCTYIUIEHHs OT TpeOoBaHuil kputepuss — 40 % OT MakCUMaJbHOTO
KoJIn4yecTBa 0aos;

v’ pe3ynbTaT, COAEpIKAIMiI HEMOIHbINA MPABUIBHBINA OTBET (CTEMEHb MOJIHOTHI— OTBETA — MEHEE
30%), HenmpaBUIBHBIM OTBET (OTBET HE IO CYIIECTBY 3aJlaHUs) WIK OTCYTCTBUE OTBETA, T.€.
OTBET, HE COOTBETCTBYIOLIUI MOIHOCTHIO TpeOOBaHUAM Kputepus, — 0 % OT MakCMMaIbHOTO
KOJINYeCTBa 0aJIjIoB;

bannet 3a meopemuueckue 80npocwvl 6v1600AMCA KAK CPEOHUNl 0Nl NO 3A0AHHBIM CHYOEHHLY
6onpocam, He CHUMAsn KOAUYECHE0 KHABOOAUUX) U YIMOYHAIOUUX 60HPOCOB.

KpnTepnn OLICHKH BbBINIOJTHCHUA 3a1a49N:

Ounenka XapaKkTepuCTHKH AeiicCTBHII 00y4Yaromerocsi
10 OOyyaronuiicss caMOCTOSITENIbHO U MPaBUWIIBHO peIinil yueOHO- MpodecCHOHATbHYIO
Gasrop | SAAATY, YBEPEHHO, JIOTHUHO, MOCNEOBATENBHO 1 apTyMEHTHPOBAHO H3Jarai CBoe

pelIeHne, UCIOJIb3Ysl MpodecCHOHANBHBIC TOHSATHSI.

8 OOyyaromuiicss caMOCTOSITEIbHO M B OCHOBHOM IPAaBWJIBHO pemuia y4eOHo-
npodecCHOHATBHYI0  337ady, YBEPEHHO, JIOTUYHO,  IIOCIENOBATEIbHO U
apryMEeHTHPOBAHO U3JIaraji CBOE peuleHHe, HCIO0JIb3Ys MPO(heCcCHOHATBbHBIEC TOHSITHSL.
6 OO0yJarmuiicss B OCHOBHOM PEIIHI y4eOHO-TIPOGECCHOHANBHYIO 3a7ady, ITOMYCTHI

0a/1s10B
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0aJJI0B | HECyIIeCTBEHHbIE OIIMOKH, cab0 apryMEHTHUPOBAJ CBOE pEUICHHE, UCIOIb3Ys B

OCHOBHOM NPO(eCCHOHATBHBIE TTOHSATHSI.

OO0yyaronuiicst MpaBUIBLHO pelIil y4yeOHO-podecCHOHANbHYIO 3a7auy He MeHee 2/3
Bcel pabOThl WM JOMYCTHI HE Oosiee oHOM rpy0Ooil omMOKHU U JBYX HEIOYETOB, HE

6an?:103 Oosee ogHOM TPyOOId M OHOM HETrpyOOl ommOKH, He 00Jiee TPeX HErpyObIX OMIMOOK,
OIHOW Herpy0oil OMMOKKM W TpeX HEIOYETOB, IPH HAJTUYUU YETHIPEX-TISTH
HEJIOYETOB.
0 OO0yuaromuiicst He permi y4eOHO-POPECCHOHANBHYO 3a1auy.

oo E

o

~

10.
11.
12.

13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

28.
29.

3 cemectp (ODPO,03P0), 1 cemectp 3DO)
Bonpocbwl k Ix3ameny

HazoBute ocnoBHyto 1iens cozaanus LIIC.
[TosicHuTe KOHCTPYKLMIO M IPUHIUI JEHCTBUS ONTHYECKOTO IpeoOpa3oBaTes TOKa.
[TosicHuTe KOHCTPYKIMIO ¥ IPHHIIAM AEHCTBHSI ONITHYECKOT0 rpeodpazosarenst Toka NXCT.
[TosicHuTe KOHCTPYKLMIO ¥ IPUHIUI JeHCTBUS onTHYecKoro npeodpazoBatens NXVT.
[TosicHuTe KOHCTPYKLMIO M HPUHIMII JEHCTBHS OINTHYECKOro IpeoOpas3oBaTeliiss TOKa U
HanpspkeHuss NXVCT.
[TosicHuTe KOHCTPYKLHMIO M NMPUHLUI JI€HCTBUSA ONTHYECKOrO MOJIYJS JUIsl MHTErpaluu B
o0opyoBaHuUE.
[TosicHuTe KOHCTPYKLMIO ¥ IPUHLIUI JEHCTBUS KOMIUIEKTA 3JIEKTPOHHBIX OJIOKOB.
[TosicHuTEe KOHCTPYKLMIO U IPUHLIMIT J€MCTBHUSI MArHUTOONITHUECKOT O IIpeoOpa3oBaTelis ToKa
cepunt MOCT.
[losicHuTe KOHCTPYKLMIO M MNPUHLMN JCWCTBUS, KOMOMHUPOBAHHOTO  ONTHYECKOTO
U3MepUTeNbHOro ycrporictea OMU.
[TosicHuTe KOHCTPYKIMIO ¥ TPUHITUI JIEHCTBUS pacrpeieuTeIbHOro yeTpoictBa PASS.
[TosicHuTe KOHCTPYKIMIO M IPUHIUI JeMCTBUS pacnpeaeauTenbHoro yerpoiictsa DTC-126.
[losicHuTe KOHCTPYKUMIO W TPUHLMN JIEHCTBHUSA  pacIpeleIuTEIbHOTO  yCTPOWCTBA
COMPASS.
HazoButre ocobGeHHOCTH pa3pabaThiBa€MbIX KOHUENTYAJIbHBIX MPUHIUIIOB OCTPOSHUS
UG POBBIX MOACTAHIUN B paclpeIeIUTENbHbBIX CETAX.
HazoBuTe ocHOBHBIE 0a30BbI€ MPUHIIUIIBI TOCTPOEHUS LIUPPOBOM MOICTAHIINY.
JU1st yero UCHoJab3yeTcss BTOPUYHOE 000pyA0BaHKEe IUPPOBOI MOACTAHIUH?
Kakue TpeOoBaHus NpeabsBISAIOTCS K UHPOPMAIMOHHBIM MOJIENSIM, IPOTOKOJIaM oOMeHa?
UYro MOKHBI MOJ/AEPKUBATh WH(POPMAIIMOHHBIE MOJIENIM M MPOTOKOJIBI B3aUMOJIEHCTBHS
corsacHo IEC 618507
Yo AOKHO NOAEP)KUBATh BTOPUYHOE 000pyI0BaHNUE YPOBHS MPUCOESTUHEHHS?
Yo 10mKHO OIEPKUBATh 000pyA0BaHKe YpOBHS ipucoeauaenus 110 kB?
I'ne pazmemiaercst 000pynoBanue ypoBHs nprcoeauaenus 35 — 6(10) kB?
Uem 10KHO OBITH OCHAIIICHO TTEPBUYHOE 000PYA0BaHKE YPOBHS Tporiecca?
Yro oOecrieynBaroT MOJICTAHIIMOHHAS IIMHA U IIUHA PUCOEINHEHUI?
Urto obecnieunBaeT nHGpOpMAIIMOHHAS [ITMHA YPOBHS TTpoliecca?
Ha yém ocHoBana enuHas nH(opManroHHas raTdopma Ha TUGPOBOH MOACTaHIIUH?
Jliig uero TpeOyeTcs CHHXpOHHU3aIUsl BpEMEHHBIX BEIOOPOK Ha U (poBOit

a. mnoacraHUMH?
[IpuBeanuTe THUMOBYIO CTPYKTYpy KOMILJIEKCA aBTOMAaTU3UPOBAHHOM CHCTEMBI YIPaBIICHUS
TEXHOJIOTMYECKUMH MTPOLIECCaMHU.
Uro BKITIOYAET B ce0s 1MoeBOe 000py10BaHUE?
[IpuBenuTe KIacCUPUKAILIMIO COBPEMEHHBIX CUCTEM YTIPaBJICHUS IPOU3BOICTBOM.
Kak Ha3pIBaeTCs LEHTPAIM30BAHHOE HEMPEPHIBHOE HAOIIOJCHNUE, KOHTPOJIb M OINEepaTUBHOE
peryIMpoBaHME XOAa IIPOM3BOACTBA, OPraHU3yeMOE€ Ha OCHOBAaHHMU YCTaHOBJIEHHBIX
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KaJIeHAAPHBIX IJIAHOB, CMEHHO-CYTOUYHBIX 33/laHU{ B IENSIX 0OECIeYeHUs] PaBHOMEPHOTO U
KOMILIEKTHOTO BBIITYCKAa MPOJAYKIIMH C UCIIOJIb30BAHUEM CPEJICTB ONEPATUBHOIO YIIPaBICHUS?
30. KTo pykoBOIuT Bceld pabOTOM 1O OMepaTHBHOMY YIIPABJICHUIO?

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIN HEDTAHON TEXHUYECKHUH YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 1

,ZZUCI/!MI’ZJZMHCZ HHd)ODMCIZ/IMOHHbZe OCHOG6bl ducnemqepcmeo U MEXHOJI02UYECKO20 YNpasieHus

Hncmumym N3 npoghub N0020mosKu cemecmp __ 3

1. HazoBure ocHoBHY10 1enb cozaanus LITIC.
2. Kto pykoBoauT Bcell paboTOil 110 ONepaTHBHOMY YIIPABJICHUIO?

3aB.xadeapoit IOI1 P.A-M. MaromanoB

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HED®TAHOH TEXHUYECKHUU YHUBEPCUTET
umenu axademuxa M.J]. Munruonwuxosa

FBUJIET Ne 2

Hucyunnuna HUngopmayuonnvle 0cHoBbl OUCHEMYEPCKO20 U MEXHOI02UYECKO20 VYIPABICHUSL

Huemumym U3 npoghuns noocomosxu cemecmp __3

1. TlpuBeauTte KIacCUPHUKALUIO COBPEMEHHBIX CUCTEM YIIPABJICHUS IPOU3BOICTBOM.
2. TlosicHUTE KOHCTPYKIIMIO ¥ MMPUHLIMN J€HCTBUS ONTHYECKOro MpeoOpa3oBarelis TOKa.

3aB.xadeapoit IOI1 P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axademuxa M.J]. Munruonwurxosa

FUJIET Ne 3

ﬂlxlCZ/ﬂ/ll’l]ZUHa HHd)ODMClMMOHHble OCHO6bl ducnemqepacoeo U MEXHOJI02UYeCKo2c0 ynpaeierHus

Huemumym U3 npoghuns noozcomosxu cemecmp __3

1. TlosicHuTe KOHCTPYKLMIO U IPUHIMI AeWCTBUS pacnpenenurenbHoro yerpoiictea COMPASS
2. TlosicHUTE KOHCTPYKIIMIO ¥ PHHIIUT JEHCTBUS onTHYecKoro mpeodpaszosareist Toka NXCT.

3aB.xadenpoit DOI1 P.A-M. Maromanos
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T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHUH YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 4

,ZZUCI/!MI’ZJZMHCZ HHd)ODMCIZ/IMOHHbZe OCHOG6bl ducnemqepcmeo U MEXHOJI02UYECKO20 YnpasieHus

Hnemumym U3 npogpuns noozomosku cemecmp __3
1. TlosicHuTE KOHCTPYKLMIO U IPUHIUT AeHCTBUS onTuyeckoro npeodpasosarens NXVT.
2. IlpuBenuTe THIOBYIO CTPYKTYPY KOMILJIEKCA aBTOMATH3UPOBAHHOM CHUCTEMBI yNpaBIICHUS

TCXHOJIOTMYCCKHUMU ITPpOLCCCaMU.

3aB.kadeapoit D11 P.A-M. Maromanos

T'PO3HEHCKUH T'OCYJAPCTBEHHBIA HEDTAHOH TEXHUYECKHUH YHUBEPCUTET
umenu axaoemuxa M.J]. Munruonwuxosa

BUJIET Ne 5

ﬂucuunﬂulm HHéODMaquHHble OCHO6bl ducnemqepcmeo U MEXHOI02UUECKO20 YnpasieHus

HUncmumym U npoghub N0020MmMoBKu cemecmp __3

1. TlosicHuTe KOHCTPYKLHIO W TNPUHIUI JEHCTBUS ONTHYECKOro MpeoOpa3zoBaTesis TOKa M

HanpspkeHnss NXVCT.
2. Jns gero TpeOyeTcsi CHHXPOHHU3AIUS BPEMEHHBIX BHIOOPOK Ha IIU(PPOBOH
MOJICTaHLIUN ?
3aB.kadenpoit 3311 P.A-M. Maromanos

T'PO3HEHCKHUV T'OCYJAPCTBEHHbBIF HED®TAHOH TEXHUYECKHUW YHUBEPCUTET
umenu axaoemuxa M.J]. Munruonwuxosa

BUJIET Ne 6

ﬂucuunﬂulm HHd)ODMaLH/IOHHble OCHO6bl ducnemqepcmzo U mexHoI02u4eCKo20 ynpasieHus

Huemumym U3 npoghuns noozcomosexu cemecmp __3

1. TlosicHuTEe KOHCTPYKIIMIO U IPUHIIUI ACUCTBUS OMTUYECKOTO MOIYJIS ISl HHTETPalliy B
o0opyoBaHue.
2. Hauem ocHoBaHa enuHas nuH(opMaIoHHas miardopma Ha UG POBON OJCTAHIIUU?

3aB.kadeapoit D11 P.A-M. MaromanoB
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T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHUH YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 7

,ﬂucuunﬂuHa HHd)ODMaMMOHHbZe OCHOG6bl ducnemqepcmeo U MEXHOJI02UYECKO20 YnpasieHus

Hucmumym U3 npoguns nodzcomosxu cemecmp __ 3

1. TlosicHuTe KOHCTPYKLMIO M MIPUHIUI JSHCTBUS KOMIUIEKTA HJIEKTPOHHBIX OJIOKOB.
2. UYrto obecneunBaeT nHGOpPMAIIMOHHAS IMHA YPOBHS Mpoliecca?

3aB.xadenpoit IOI1 P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIA HED®TAHOH TEXHUYECKHUU YHUBEPCUTET
umenu axaoemuxa M.J]. Munruonwuxosa

BUJIET Ne 8

Hucyunnuna HUndopmayuonnvle 0CcHOBbL OUCNEMYEPCKO20 U MEXHO02UYECKO20 VYIPABICHUSL

Hnemumym U3 npoghub N0020mMosKu cemecmp __ 3

1. TlosicHUTEe KOHCTPYKIIMIO W MPUHIIHI JEHCTBUS MAarHUTOONTHYECKOTO MTPeoOpazoBaTes TOKa
cepunt MOCT.
2. UYrto obecrnieunBaroT MOACTAHIIMOHHAS IIIMHA U IIMHA PUCOSAUHEHUIT?

3aB.kadenpoit 3311 P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Muniuonwuxosa

FUJIET Ne 9

ﬂlxlCZ/ﬂ/ll’l]ZUHa HHd)ODMClMMOHHble OCHO6bl ducnem%pcxoeo U MEXHOJI02UYeCKOo2c0 ynpaeierus

HUnemumym U2 npoghub N0020mMosKu cemecmp __3

1. TlosicHMTe KOHCTPYKIMIO W TIPHHIUI JEWCTBHS, KOMOWHHPOBAHHOTO  ONTHYECKOTO
U3MepUTENBbHOTO yerporictea OMU.
2. UYem n0mKHO OBITH OCHAIICHO TIEPBHYHOE 000pYA0BaHUE YPOBHSI Mporiecca’?

3aB.xadeapoit IOI1 P.A-M. Maromanos

37



T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHUH YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 10

,ﬂucuunﬂuHa HHd)ODMaMMOHHbZe OCHOG6bl ducnemqepcmeo U MEXHOJI02UYECKO20 YnpasieHus

HUnecmumym U3 npogunv noocomosku cemecmp __3
1. TloscHUTE KOHCTPYKLMIO H IPUHIUI JCHCTBUS paclpeaAeTnTeabHoro ycrpoictsa PASS.
2. lloscHuTe KOHCTPYKLMIO M MNPUHUMI JEHCTBUA  PACHpeleIUTEIbHOIO  yCTpOWCTBA

COMPASS.

3aB.kadeapoit D11 P.A-M. Maromanos

Kpurepun ouneHoxk HTOroBOro KOHTpOJs (3a4er):

3a4TeHo BBICTABJISICTCA IIPH YCIIOBUH, €CJIIM CTYACHT IMOKA3bIBACT XOPOUINEC
3HaHUs U3YYEHHOr0 yueOHOro Marepuaa
BBICTABIISIETCS [IPH HAJIMYUHU CEPbE3HBIX YITYIIEHHUH B ITpoLiecce
He 3auteno P p yoy p
U3JI0’KEHUS y4eOHOIro MaTepuaia

Kpurepun omeHOK HTOrOBOro KOHTPOJIsl (AK3aMEH):

OTIHO OTBETHI COZIEPKATENbHBI U HE COAEPKAT OIINOOK, 1aHbl OTBETHI HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI IO IPYT'MM T€MaM Kypca

Xoporio OTBETHI COiepKAT HEPUHIIUITHATIbHBIE OLTHOKH

Y 1OBJIETBOPUTEIIBHO OTBETHI COJIEpKAT IpyObIe OMNOKH

HeynosierBopurenbHo HET COJEPIKATEIBHOI0 OTBETA HA OJIMH U3 BOIIPOCOB OmeTa

CIIUCOK PEKOMEHIYEMOM JIMTEPATYPbI
a) OcHoBHAas JUTEpPaTypa

1. IlleBunosa, T. I'. CucreMsl ynpaBieHUsI TEXHOJOTHYECKUMH IpoliecCaMd U MH(POPMAIOHHBIE
TexHojoruu : ydyeOHoe mocobue / T. I'. IlleBumoBa. — KemepoBo : KemepoBckuit
TEXHOJIOTUYECKUH MHCTUTYT MUIIEBOM MpOMBIIUIeHHOCTH, 2014. — 82 C.

2. Tlepyxun, M. }O. Texuudeckue cpeJcTBa KOHTPOJIS B CUCTEMAX YIPABICHHUS TEXHOJIOTHYECKUMU
nporeccamu : yue6Hoe nocodue / M. 0. Ilepyxun, B. Il. UBmmH. — Kazanp : Kazanckwuii
HaIlMOHAJIBHBIN HCCIIeI0BATEIbCKUIM TEXHOIOTHUECKUH yHIBepcuTeT, 20. — 147 C.

3. VYmpaBineHue JIOTMCTHYECKUMH M TEXHOJIOIMYECKMMM WHHOBALMSAMH B MPOMBIIIJICHHOM
KOMIUIEKCE : MpakTHUKyMm / cocraButenu A. A. Jlyouuna, @. @. anmumynuna. — Kazanp :
KazaHckuii HalMOHAIBHBIN HCCIIeI0BATEIbCKUI TEXHOJOTHYECKi yHUBepcuTeT, 2016. — 84 C.

4. TepacumoB, A. B. [IlpoextupoBaHue aBTOMATU3HPOBAHHBIX CHUCTEM  YIpPABIEHUS
TEXHOJIOTHYECKUMU TIporieccamu : yaeoHoe nmocobue / A. B. 'epacumoB. — Kaszansb : Kazanckuii
HaIlMOHAJIBHBIN MCCIIeI0BATENbCKUM TEXHOIOTHUECKUH yHIBepeuTet, 2016. — 123 C.

0) JlonmotHuTE/ILHAS JIUTEPATYpa
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Tpennapl U ClieHapUK Pa3BUTUS MUPOBOM PHEPreTHKH B mepBoi mosioBuHe XXI Beka (KHHTA),
benoropreB A.M., bymyes B.B., I'pomoB A.M., Kypuue H.K., Mactenanos A.M., 2011,
Oneprusi, MHCTUTYT SHEPreTUYECKON CTpaTeruu.

HunukoB A.E., Teopuss ¥ mpakTuka HPUMEHEHHUS BO300HOBISIEMBIX HCTOUYHUKOB HHEPTHH.
Cucrema KOMITETEHTHOCTHO-OPUEHTUPOBAHHBIX 33/JaHUi. Y4eOHO-METOIUYECKOoe IocoOue
(xnura), 2016, Yuusepcurer UTMO

Crosnos H.M., CmumpuoB C.C., CmupHoBa A.B., MHcnonb3oBaHue BTOPUYHBIX
SHEPropecypcoB M BO30OHOBIISIEMBIX UCTOUHHUKOB SHEPruu. DHEproayauT. Y4yeOHoe nocodue
(xypc nexuwmii) (kaura), 2019, CeBepo-KaBkazckuii GpenepaabHblii YHUBEPCUTET

B) UHTepHeT-pecypcehI:

1.
2.
3.

http://www.kodges.ru/nauka/182219-vvedenie-v-specialnost-yelektroyenergetika.html
http://www.twirpx.com/file/1050374/
http://fondknig.com/books/apparatura/electotech/232026-

vvedenie v_specialnost_jelektrojenergetika.html
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http://www.twirpx.com/file/1050374/
http://fondknig.com/books/apparatura/electotech/232026-vvedenie_v_specialnost_jelektrojenergetika.html
http://fondknig.com/books/apparatura/electotech/232026-vvedenie_v_specialnost_jelektrojenergetika.html

[TEPEYEHDb JIMTEPATYPEI

Ocrosnble UCOYHUKU.!
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1. Koxxynos B.M. YcrpoiictBo snexkTpuueckux noacranuuit [Tekcr]: YuebHoe
noco6ue. - M.: ®BI'OY "YuebHo-MeTOqMUECK i LIEHTp 10 00pa30BaHUIO Ha
XKene3Ho10poxkHOM TpaHcnopte”, 2016. — 401 c.

2. KupeeBa D.A. PeneiiHas 3amura U aBTOMAaTHKa SJIEKTPOIHEPIETHUECKUX
cucteMm [Tekcr]: yueOHHMK A CTyA. YUpeXIeHUH cper. mpod. obpa3oBa-
HuUs. — 4-e u3n., crep. — M.: U3narensckuii eHTp «Akagemusi», 2014, — 288
C.

Lononnumenvrvie uCMoYHUKY.:

1. Poiizen O.I'. Penelinas 3amura ¥ aBTOMAaTHUYECKUE CUCTEMbI YNPABICHUS
ycTpoiicTBamMu 2iekTpocHaOxkeHus. (Paszmen 5, temer 5.2. — 5.5). [Tekcr]:
Metonnueckoe mocoOue Mo MPOBEICHUIO JIAOOPATOPHBIX U MPAKTUYECKUX
3aHATHN 10 mpodeccCuoHATBbHOMY MOAYII0 «TexHu4yeckoe 00CTyXKHUBaHUE
000py/IOBaHUSl DJIEKTPUYECKUX TMOJCTAHIMNH U ceTel». CnenuanbHOCTb
140409 (13.02.07) DnextpocHadxeHue (1Mo oTpacisiM) (Ha >KeJIe3HOA0POXK-
HOM TpaHcrnopte). — M.: ®I'BOY «YueOHOo-MeToauYECKUil IIEeHTp 1o oOpa-
30BaHMIO HA KEJIE3HOIOPOKHOM TpaHcnoptey, 2015, - 106 c.

2. TlpaBuna conepkaHus TATOBBIX MOACTAHINH, TPaHCHOPMATOPHBIX MOJICTAH-
UI ¥ JTMHEWHBIX YCTPOMCTB CUCTEMBI TATOBOT'O 3JIEKTPOCHAOKEHHS [ DIIEK-
TpoHHBIN pecypc|: Y1B. Pacnopsikenuem OAO «PXKI» Ne 1578p ot
5.08.2016. Pexum nocrymna:
http://www.sptgt.ru/students/training_materials/elektrosnabzhenie-po-
otraslyam/

3. XKypnan «Kene3nHomopoKHbIN TPaHCTIOPTY.

4. XKypnan «HTemeKTya pHbIe TEXHOJIOTUH HA TPAHCIIOPTE) -

Pexum noctyma: itt-pgups@yandex.ru.

Memoouueckoe obecneyerue:

1. Poitzen O.I'. MeTonuueckue ykazaHus K BBIMOJTHEHUIO MTPAKTUYECKUX U Jia-
ooparopubix padotr mo MJIK 01.03. Penecitnas 3ammra U aBTOMAaTHYECKUE
CUCTEMBI yTpaBJIeHUs ycTpoicTBamu 3ekTpocHadxkenus. [IM 01. Texuu-
YeCcKoe 00CTyKMBaHUE 000PYI0OBAHUS DJIEKTPUUECKUX MOJCTAHIIUMN U ceTei
[DneKkTpoHHBIN pecypc]: i 00ydaromuxcs 3a04HOU GopMbl 00yUEHHUS.
Cneunansaocts 13.02.07 OnexrpocHadxkenue (no orpacism). — CITTXKT,
2018. Pexxum nocrymna:
http://www.sptgt.ru/students/training_materials/elektrosnabzhenie-po-
otraslyam/

2. Meroaudeckue peKOMEHIAIIMU TI0 BHEAYJAUTOPHOW CaMOCTOSITEIHHOU
pabore mo mnpodeccuonanpHomy wmoayiao  [IM.01. Texaudeckoe
o0ciTyKuBaHUE 000PYI0BAHUS JICKTPUUECKUX MOJCTAHIIMKN U CETEH.
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mailto:itt-pgups@yandex.ru
http://www.sptgt.ru/students/training_materials/elektrosnabzhenie-po-

3aounas QopMa oOydeHus. [DnekTpoHHbIH pecypce]. CrenuanabHOCTh

13.02.07 DnexktpocHadxkenue (1o orpacisam). — CITTXKT, 2017. Pexum

JocTyna:
http://www.sptgt.ru/students/training_materials/elektrosnabzhenie-po-otraslyam/
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