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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOM JUCIUIIJINHE

Ilpoexmuposanue u sKcniyamayus VCI’I’lI?OI;lCWl@ D€Jl€ﬁHOﬁ 3auiunisl

(HauMEeHOBaHWE JUCITUTITHBI)

Koa xkonTposmmpyemoit
Ne KoHnTposmpyemble pa3aesl A POHMPY HaumenoBanue
KOMIIeTeHIIMH (WU ee
n/n (TeMbl) IM CHUILIHHBI OI[EHOYHOI'0 CPeACTBA
YaCTH)
OO61re BOmpoCHI
MIPOSCKTUPOBAHHUS B CobecenoBanue
1. | POCKTHD y OIIK-2, TTK-3 A
AEKTPOIHEPIeTUYECKOM Kontponbnas pabota
cucteme (39C)
[IpoekTupoBanue penerHou
3aIUTHl U aBTOMATUKU
P3uA) nunuit CamocTosiTenbHas
2. ( ) OIIK-2, TIK-3
JJIEKTpoTIepeaun pabora
(BJI) manpspxkennem 110-750
kB
[IpoextupoBanue P3uA CaMOCTOSTCIbHAS
3. | OCHOBHBIX DJIEMEHTOB OIIK-2, I1K-3 AGota
noncraguui 110-750 kB p
Opranuzanus nenei
MEPEMEHHOT0 TOKAa 1
HAMPSKEHUS U CHCTEMBbI CamocrosiTenbHast
4, P OIIK-2, TIK-3
OIIEPaTUBHOTO TOKA pabora
MOACTAHIINI C HAPSKEHUEM
110 xB
[IpoexTupoBanue
ABTOMATHUKH YIIPaBJICHUS
5. yrb OIIK-2, TIK-3 ITpakTnyeckas pabora
BBIKJTIOYATEISIMU Ha
Hamnpspbkenue 110 kB
HEPEYEHDb OHEHOYHbLIX CPE/ICTB
HaumeHoBaHue IIpencrasienue
Ne Kparkas xapakrepucruka
OLIEHOYHOI 0 OLIEHOYHOI0 CPeICTBA
n/n OLICHOYHOI'0 CPeICTBA
cpeiacTBa B oHe
CpencTBo KOHTPOJIsl, OpPraHU30BAHHOE KaK
crienManbHas Oecesia mpernogaBaTes C
1 Ala Tperion .. | Bonpocsl mo Temam /
00y4JaromrMCsl Ha TEMBI, CBSI3aHHBIC C N3y4aeMO
1 | Cobeceoosanue . paszzaenam
JTUCIUATIIINHOM, U PACCYMTAHHOE HA BBIICHCHHE
. JUCITUTUTUHBI
o0bemMa 3HaHUI 00yYaroIerocs mno
ONpEeNICTICHHOMY pa3JieNy, TeMe, TpoOIeMe | T.1I.
CpencTBo IpOBEPKH YMEHHH MPUMEHSITh KOMILICKT
Konmponvnas MOJIyYEHHBIEC 3HAHUS JUIsl pEUICHUs 3a/1a4
2 KOHTPOJIBHBIX
paboma OTIPEICTICHHOTO THUTIA TI0 TEME WJTH .
. 3a/IaHMi 110 BapuaHTaM
pazaeny y4eOHOM THUCIUTUINHEIL.
3 Pacuemmno- CpencTBo IpOBEpKH YMEHHH MPUMEHSITh Komrtekr 3aganuii
gpad)uquKaﬂ IMOJIYUCHHBIC 3HAHUA 110 3apaHEC onpeneneHHoﬁ JIJI BBIIIOJIHECHUS




paboma METOJMKE Ul PEIIECHUS 3a1a4 U 3aJaHHUHU 110 pacucTHO-
MOOYJIIO UJIM JUCITATIINHE B IICJIOM. rpaduieckoil paboThI

YacTUyHO periiaMeHTHPOBAHHOE 3aJaHHE,
UMEIOLIEE HECTAaHAAPTHOE PELLIEHUE U
MO3BOJIAIOIIEE AUATHOCTUPOBATH YMEHHS,
MHTETPUPOBATh 3HAHUS PA3IIMYHBIX 00JIaCTeH,
apryMEeHTUPOBAaTh COOCTBEHHYIO TOUKY 3PEHHUS.
MOo>KeT BBINOIHATHCA B UHIUBUAYaIbHOM
MOPSAJIKE WK FPyNHol 00y4daromuxcsl.

TeMbl rpynnoBsIxX
u/unm
WMHJUBU1yaIbHBIX
TBOPYECKHUX 3aIaHUI

Teopueckoe
3a0aHue

BOITPOCHI JIJIsI COBECEIOBAHMS (TEKYIIIMIA KOHTPOJIb)

Pa3nes O0uiue BOpockl NPOEKTHPOBAHKSA B J1eKTPOIHepreTuyeckoii cucreme (33C)

1. Pexumsl paborel 99C, paccmaTpuBaeMble IMPH MPOSKTUPOBAHUU KOMIUIEKCOB peleiHON

3amuThl 1 aBTOoMaTHKH (P31A) 3HEeprooOoseKTOB

Ha3nauenue u B3aumopencTeue yctporucts P3nA

OO011re TpUHLIKIIBL, ATalbl ¥ 33Ja4y, peliaeMble Npu IpoekTupoBanuu P3nA

HopMbl TEXHOIOTHYECKOTI0 MPOEKTUPOBAHUS

TpeboBanust K 0OPMIICHUIO TEXHUYECKON JTOKYMEHTAIIHN

TunoBoe NpoeKTUpOBaHUE

OcoOeHHocTH TpoeKTHpoBaHUs cucteM P3uMA i HeCTaHAAPTHBIX U PEKOHCTPYUPYEMBIX

00BEKTOB

Paznen IIpoexTupoBaHuMe peJieiiHOW  3amuTbl W aBToMatuku  (P3uA) JuHumii

3JeKTponepeayu

(BJI) nanpsizkennem 110-750 kB

1. TpeboBanus k cucteme P3uA BJI 110-220 kB

2. PacdeTsl 27€KTpUYECKUX BEIWYHH, HEOOXOAMMBIX Ui BBHIOOpA MapaMeTpoB cpaOaThIBaHUS

pENEHHON 3a1UThI

3. Ompenenenne  HEOOXOAMMOTO, B COOTBETCTBHM  C  «IpaBWJIaMH  yCTPOWCTBA

anekTpoycraHoBok» (IIYD) m «Hopmamu TEXHOIOTHYECKOTO MPOEKTUPOBAHUS», COCTaBa

CUCTEMBI 3alIUT

Pexomenanmu no BeIOOpYy 000py10BaHus (37eMeHTHast 6a3a, MPOU3BOAUTEND U T.1.)

Pacuerts! ycraBok. @yHKIIMOHAIbHbBIE W IPUHIIUITUAIBHBIE CXEMBbI

Paccmotpenue ognoro u3 tunoseix npoektos P3uA BJI 110-220 kB

OcobenHoctu TpeboBaHuil k coctaBy komriuiekca P3uA BJI 330-750 kB

Bonpoce! noBeIIeHUs HAIEKHOCTH JIMKBUAALMY NToBpexxaeHuit Ha BJI 330-750 kB

VYuer kayaHUl 1 ACHHXPOHHOT'O X014

0. Homenknarypa ycrpoiicte P3uA BJI 110-750 kB, BbllyckaeMbIX OTE€YECTBEHHOU
MPOMBINUIEHHOCTRI0O U 3apyOeXHBIMU MPOU3BOAUTENSAMHU, BKJIHOYas MHUKPOIPOIIECCOPHbIE
yCTpOMCTBA

Noakown

B©o©oo~No O A

Paspnen IlpoexktupoBanue P3uA ocHOBHBIX 3JieMeHTOB noacranumii 110-750 kB

1. TunoBsle cxeMbl pacrpenenuTenbHbIx yerpoiicts (PY) 110-750 kB

2. TpeboBanust k KoMmIuiekcaM P3mA, ycraHaBimBaeMbIM B cooTBeTcTBUU ¢ I1YD n «Hopmamu
TEXHOJIOTHYECKOT0 MPOEKTUPOBAHUA» Ha TpaHCPOpMaTopax, aBTOTpaHchopMaTopax, MHUHAX U
OILLIMHOBKAX

3. Pexomenaanuu no BbIOOpY M pa3MmelieHuio o0opynoBaHus P3MA Ha MoJCTaHLIMU U pacyeTy

YCTaBOK yCTPOMCTB

Opranu3zanys BEIXOAHBIX LIENEN 3alUThI

Oco0eHHOCTH TPUMEHEHUSI MEKPOIIPOIIECCOPHBIX KOMIUIEKCOB P3HA 371€MEHTOB MOICTaHIIUNA

OO6cy>xeHne 0JJHOTO U3 TUIIOBBIX MPOeKToB P3MA nmoacTanuumn

3alunTel, yCTAHABIUBAEMBIE B LIEIAX CEKIIMOHHBIX U IIHHO-COCAMHUTEIbHBIX BBIKIIIOUATEIICH

No ok



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

Pa3zgen Opranu3zanus neneii nepeMeHHoro TOKa M HANPSKeHUsd U CHCTEMbI ONePaTHBHOTO
TOKA NOACTAHIMNA ¢ HAnpsi:kenuem 110 kB

1.

Noakown

8.

9

TpeboBanust k Tpanchopmaropam Toka (TT) m manpskenus (TH) m pekoMeHmanuu mo ux
BBIOOPY MPH NMPOSKTUPOBAHUU BTOPHYHBIX 1enieii P3uA 3Heproo0b»eKToB

Pesxxumet padotet TT u TH

Howmenxkiarypa Boeintyckaembix TT u TH

Pacuer narpyzok mHa TT u TH

VYuyer HaCBILIEHHS T. T. IPU IPOCKTUPOBAHUHN KOMILIEKCOB P3nA

Pe3epBupoBanue peneiiHON 3alUThI 110 LENSAM IEPEMEHHOIO TOKA U HAIIPSKEHUS
Opranuzanus cuUCTeMbl omnepaTuBHOro mnoctosHHoro Toka (OIIT) nHa mnoacraHmusx c
HarnpsbkenueM 110-750 kB

Haznauenwue, TpeboBanus u ctpykrypa (OIIT)

[I{1Thl HOCTOSIHHOTO TOKA

10. Br16op u pacyeTsl 3alMTHO-KOMMYTalinoHHOTO 06opynoBanus (OI1T)

Paznen IlpoekTHpoBaHNEe ABTOMATHKH VIIPABJEHNS BbIKJKYATEISIMUA HA HANPSKEHHUE 110

kB

1. Cxemsl ynpaBiieHUs BBIKIIOYATEISIMHI Pa3HbIX TUIIOB

2. CopeMeHHbIE MIKa(bl YIPABICHUS

3. VYcrpoiicTBa pe3epBupoBaHus oTKa3a Beikitouateneii (YPOB)

LSNEN

KpnTeplm OILICHKH OTBETOB HA TCOPETUYECCKUE BOIIPOCHI (TeKyIIII/Iﬁ KOHTpOJ’Ib):

pe3yNbTaT, COJAEPKalUil TONHBIM NPaBUIBHBIA OTBET, MOJHOCTHIO— COOTBETCTBYIOIIMIA
TpeOOBaHUSAM KPUTEPUS, — MAKCUMaJIbHOE KOJIMYECTBO OaJlIOB;

pe3yJbTaT, COAEPIKAIMNA HEeMOIHbIM MPaBUIbHBIN OTBET (CTENEHb MOJHOThI— OTBeTa — OoJee
60%) wumum OTBET, coJep)KallUi HE3HAYUTEIbHBIE HETOYHOCTHU, T.€. OTBET, HMEIOIIUI
HE3HAUUTENIbHbIE OTCTYIUIEHHsI OT TpeOoBaHUN Kputepus, — 75% OT MaKCHMalbHOTO
KOJIMYECTBa 0ajjoB;

pe3ynbTar, CoJepKalliil HETIONHBINA NPaBUIBHBIM OTBET (CTENEHb MOJHOTHI— oTBeTa — OT 30
no 60%) wnu OTBeT, coAepXKalluil 3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMEIOLIUH
3HAUUTENbHbBIE OTCTYIIEHUS OT TpeboBauuil kpurepust — 40 % OT MakCUMaJIbHOTO KOJIMYEeCTBA
0asuIoB;

pe3yabTatT, CoAep KaIiidi HeTIOHbIA PaBUIBHBIA OTBET (CTETNIEHb MOJHOTHI— OTBETA — MEHEE
30%), HenmpaBUJIbHBII OTBET (OTBET HE MO CYIIECTBY 3aJaHUs) WIH OTCYTCTBHE OTBETA, T.C.
OTBET, HE COOTBETCTBYIOLIUI MOJTHOCTHIO TpeboBaHUsSIM Kputepus, — 0 % oT MakCUManbHOIO
KoJIn4YecTBa Oaios;

HANMEHOBAHME MMPAKTUYECKUX 3AHSTHN (TEKYIIIUI KOHTPOJIb)

N3ydeHne KOHCTPYKLINHU pesie (TOKa, HapsyKEHUs, BpEMEHH,
MIPOMEKYTOUHOTO U YKa3aTeJIbHOIO)

Pacuer MT3 u TO cunoBoro Tpancopmaropa

N3ydyeHne KOHCTPYKUMU CTOMKU KOHTPOJIUPYEMOTO ITyHKTA
. MUccnenoBanme B3auMojeicTBUsS IKada yIpaBiIeHUs TMOJACTAHIMEH u paboyero mecra
SHEpProJAucCIeTYepa Npy Nepegaye KOMaH TeJIEeYIpPaBICHUs

HAUMEHOBAHUE JIABOPATOPHBIX 3AHATHI (TEKYIIAI KOHTPO.Ib)



1. UccnenoBanue paboThl MUKPOIPOLECCOPHOIO YCTPOMCTBA 3AIIUTHI IUHUU JIEKTPOIEpe1aun

2. HWccnemoBanue cXeMbl M DJIEMEHTOB aBTOMATHKU (uAepa NHUTAMOMIEH JIMHUW PaiOHHOTO
noTpeOuTems

3. HccnenoBaHue CXEMBI M 3JIEMEHTOB aBTOMATHUKH (puepa MUTAIONICH JTUHUHM CIEeIUATBHOTO
Ha3HaveHHs (puaepa KOHTAKTHOW CETH)

[TPAKTUYECKASA PABOTA Ne 1

Tema: M3yueHue KOHCTPYyKUMHU peiie (TOKa, HANpPSHKEHMsI, BPEMEHH, IMPOMEXKYTOUYHOIO M
yKa3aTeJIbHOTO)

Lenp paboThl: M3YYUTh HAa3HAUYEHHE, KOHCTPYKIUIO, MapaMeTpbl 3JEKTPOMEXaHMYEeCKHX
pele Toka, HalpspKEHMsI, BpeMEHH, MPOMEKYTOYHOTO M YKa3aTeIbHOTO.

O6opynoBanue U IpUOOPHI:

KA — perne Toka;

KV — pene HanpskeHUs;

KT — pene Bpemenu;

KL — mpomexxyTouHoe pelie;

KH — yka3arenbHoe pene.

Kparkue Teopernueckue cBeieHUs

Jl1is orpaHUYeHUs Pa3BUTUS aBapuil IPU KOPOTKUX 3aMbIKAHUAX U YMEHbBIIEHUH NIEpEephIBa B
AJIEKTPOCHAOKEHUH MOTPEOUTENEH MPUMEHSIOT CHEHAlbHbIE YCTPOICTBA, KOTOPHIE HA3bIBAIOTCS
peneiHoi 3amuToi. Penelinas 3amura oOecneyrBaeT OBICTPOE ABTOMATHYECKOE OTKJIIOUEHUE
MOBPEXKICHHOTO  JJIEMEHTa DJIEKTPOYCTAHOBKM TIYTEM  BO3JCUCTBUS Ha  DJIEKTPOMArHUT
OTKJIFOUEHHS BBIKITIOYATENS, a TAKXKE CUTHATU3HPYET 00 OTKITIOUECHUU.

Peneiinas 3anmra COCTOUT U3 KOMITJIEKTa peie, CBA3aHHBIX MEXKIY CO00M 10 ompeieIeHHBIM
cxeMam.

Pene npeacrasnsieT co60i aBTOMaTHYECKOE YCTPOMCTBO, KOTOPOE CIIOCOOHO pearupoBaTh HA
M3MEHEHUE KOHTPOJUPYEMOM UM Benu4uHbL. Pene mmeer aBa opraHa: BOCHPUHMMANOUIUN M
HCHOHHHTCHBHBIﬁ. y SHGKTpOMCXElHI/ILIeCKI/IX pene BOCHpI/IHI/IMaIOHII/IM OpFaHOM SABIIAKOTCA
0OMOTKH, UCITOTHUTEILHBIM - KOHTAKTEI.

HO HA3HAYCHUIO peJ'IC JCIISITCA Ha I/ISMepI/ITGJ'ILHI)Ie WX OCHOBHBIC H JIOTUYCCKHUC WU
BcrioMoraresibHble. K OCHOBHBIM peJie OTHOCATCS pelie TOKa M HalpsHKEHHsI, BCIIOMOTaTeNIbHBIM -
peie BpeMeHHd, MPOMEXYTOUYHEIE, YKa3aTeIbHbIE.

[Topsimok BeIMOTHEHUS PaOOTHI

1 . I/ISYI-II/ITB Ha3HAa4YCHUC, KOHCTPYKIHIO 1 HOMHMHAJIBHBIC napaMeTphbl
SJICKTPOMECXAHUYCCKOro pejIc TOKa.
1.1. Vkazath Ha3Ha4YCHHUC peie TOKa, B KaKHux peﬂeﬁHBIX 3amuTax

MMPUMCHACTCA, KAKMM OpPraHOM B 3THUX 3allUTax ABJISACTCH.
1.2. BBIIOIHUTH 3CKHU3 peiiCe TOKA, YKa3aTb Ha3BAHUC OCHOBHBIX 3JICMCHTOB.
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Pucynok 1.1.1. Pene Toka PT-40

1 — cepneunuk; 2 — kapkac ¢ 0OMOTKO#; 3 — aJJlOMHHHMEBAs CTOMKa; 4 — nemmndep; 5
— BEpXHSS MOIYOCh; 6 — MOABMKHON KOHTAKT; / — M3OJSAIMOHHAS KOJOAKA; 8 — mIKana
YCTaBOK;
9 — ykazarens ycraBku; 10 — npyxunonepxarens; 11 — mecturpannas BTynka; 12 —
cniupanbpHas npykuHa; 13 — xBocToBUK; 14 — sikopb; 15 — daconnas mnacrtunka; 16 —
el ymop; 17 — mpaBas mapa HENOABIKHBIX KOHTakToB; 18 — neBas mapa
HEMOJIBUYKHBIX KOHTAKTOB.

1.3. TlpuBecTtu cxemy BHYTPEHHUX COCAMHEHUN pele.
1.4, B tabmume 1.1.1 ykazats XxapakTepUCTHKH U3y4aeMOTro pelie TOKa.

Tabmuma 1.1.1 - XapakrepucTuku pese Toka

Mapka Yucno Komnuectso Komnuectso IIpenensr IIpenenst
peie 00MOTOK KOHTaKTOB KOHTaKTOB YCTaBOK YCTaBOK I10
TOKa 3aMBIKAIOIIUXCS | Pa3MBIKAIOIIUXCS 10 TOKY TOKY IIpU

IIPU NIOCJIEN,. napan.
COEITMHEHUU COEIMHEHUU
00MOTOK 00MOTOK

[IpuBectu pacmudpoBKy MOJIHONH MapKUPOBKHU peJie TOKA.
2. W3yunTh  Ha3HaueHHe, KOHCTPYKIIHIO U HOMUHAJbHBIE
[1apaMETPBINIEKTPOMEXaHUYECKOTO PEJIC HANIPSIKEHUS.
2.1. VYxasare Ha3Ha4YCHHE peiie HANpsHKCHUsS, B KaKUX PEIICHHBIX 3alluTax
IIPUMEHSETCS, KAKUM OPraHOM B 3THUX 3aILUTAX SBISAETCH.
2.2. BPHINONHATH CKU3 pelle HANPSDKCHHS, YKa3aTh Ha3BaHHE OCHOBHBIX
JJIEMEHTOB.




Pucynoxk 1.1.2. O6muii Bug pene Hanpspkeruss PH-50.

2.3. IlpuBectu cxeMy BHYTPEHHUX COCIMHEHUI pelie.

24. B Ttabnwuie 1.1.2 yka3aTh  XapaKTePUCTHKHU M3y4aeMoro pene
HAIPSDKEHUS.
Tabnuma 1.1.2
XapaKTEepUCTUKU peiie HAPSLKCHUS
Mapka Yucno KommuectBo KommuectBo [Ipenensr [Ipenensr
perne 00MOTOK KOHTaKTOB KOHTaKTOB YCTaBOK YCTaBOK I10
HaIIpske 3aMBIKAOIIINXCS pasMbIKaro- I10 HalpsA- Harps-
HUS HIUXCS KEHUIO KEHUIO TIPU
IIPH TTOCJIE]. napaul.
COETMHEHUU COETMHEHUU
00MOTOK 00MOTOK
[IpuBecTu pacmn@poBKy MOITHON MapKUPOBKU pelie HAPSKEHUS.
3. UsyuuTh  Ha3HaueHHe, KOHCTPYKIIHIO A HOMHHAJIbHEIE IapameTpsl
AIEKTPOMEXAHUYECKOTO PEJie BPEMEHH.
3.1. VYka3aThb Ha3HAYCHHE peEJie BPEMEHH, B KAKHX PEICHHBIX 3aIIATAXIPHUMEHSETCS,
KaKUM OpPTraHOM B THX 3al[UTaX SBISETCS.
3.2. BpmonHUTH OCKH3  pele BpEeMEHH,  YyKasaTb  Ha3BaHHE  OCHOBHBIX
JJIEMEHTOB.
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Pucynoxk 1.1.3. Pene Bpemenn PB-100.
1 — MOCTHK TTOABUKHOTO KOHTAKTa; 2 — TpaBepca; 3 — KOJIOAKA HETIOBHKHOTO
OCHOBHOTOKOHTAKTa; 4 — KOJIOJKA HEMOABUKHOTO BPEMEHHO 3aMBIKAIOIIET0 KOHTAKTa;
5 — 1IOKO0JTB; 6 — 0OMOTKA; 7 — AKOPb; 8 — 3aBOJHOM phIUar 4acOBOI0 MeXaHu3Ma; 9 — yacoBoi
mexanu3M; 10 — koxyx; 11 — marauronpoBos; 12 — noGaBouHbIi pe3ucTop; 13 — KoHIeHcaTop;

14 — ToakaTelb KOHTAKTOB MTHOBEHHOTO ﬂeﬁCTBHH.
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Pucynoxk 1.1.4. Pene Bpemenu PB-200
1 — MOCTHK TIOJIBI)KHOTO KOHTaKTa; 2 — TpaBepca; 3 — KOJIOAKA HETOABHKHOTO BPEMEHHO
3aMBIKAIOIIEr0 KOHTAKTa; 4 — KOJIOAKA HEIIOABMYKHOTO OCHOBHOI'O KOHTAKTa;
5 — mokounb; 6 — 00MOTKa; 7 — SIKOPB; 8 — 3aBOHON phIYar 4acoBOr0 MexaHu3Ma; 9 — yacoBoi
mexanusMm; 10 — koxyx; 11 — marauutonpoBos; 12 — craruBaroias pamka;
13 — KOpPOTKO3aMKHYTBII BUTOK;14 — MepeKITIOYarofii KOHTAKT MTHOBEHHOTO JICHCTBHS.

®
it
o

3.3. IlpuBectu cxemy BHYTPEHHUX COSAMHEHUH pelre.
3.4. B rtabmune 1.1.3 yka3aTh XapakTepUCTUKU U3y4aeMOI0 pejie BpeMEeHHU.

Tabmuua 1.1.3
XapakTepUCTUKH pelie BpeMEeHH

Mapxka Yucno Komnuectso Komnuectso IIpenenst HomunansHoe
peine 00MOTOK KOHTaKTOB KOHTaKTOB YCTAaBOK 10 | HaNpsDKEHUE U
BpEMCHHA 3aMBIKAIOIINUXCsL Pa3MBIKAOIINXCs BpPEMCHHA poa TOKa

[TpuBecTH pacumpoBKy MOTHOW MAPKUPOBKU pejie BPEMEHHU.

4. I/IBYI-II/ITB Ha3HAa4YCHUC, KOHCTPYKIHUIO n  HOMHHAJIBHBIC
NapaMETPBIDJICKTPOMEXAHNYCCKOT'O ITPOMEKYTOYHOI'O PEJIC.
4.1. VYka3arb Ha3HaA4YCHHUC IPpOMCIKYTOYHOT'O peie, B KakKux

peﬂeﬁHBIX3aHII/ITaX MMPUMCHSACTCA, KAKMM OpPraHOM B 3TUX 3alllUTaX SABJIACTCA.
4.2. BBbINOIHUATH 3CKU3 MPOMEIKYTOYHOI'O PEJIC, YKA3aTb HA3BAHHUEC OCHOBHBIX
DJICMCHTOB.
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Pucynok 1.1.5. Pene mpomexyrtounoe PII-23.
1 — cepneunuk; 2 — oOMOTKa; 3 — SKOPb; 4 — XBOCTOBHK SIKOpS; 5 — HEIOABUKHBIE
KOHTAKTbI; 6 — IOJIBM)KHBIE KOHTAKThI; 7 — BO3BpaTHas IPy>KUHA; 8 — HaNpaBJIsoLIas cKkooa;
9 — muractunka; 10 — mokonp; 11 — koxyx; 12 — ymop sikopst; 13 — BepxHmMii yriop;
14 — ynopHas koiojxka.

4.3. TlpuBectu cxeMy BHYTPEHHHUX COCIUHEHH pere.

4.4, B Tabauie 114 yKa3aTh XapaKTEPUCTUKH M3y4aeMoro
IIPOMEXKYTOUHOTO pEJIE.

Tabmuma 1.1.4
XapakTepUCTUKH TPOMEKYTOUHOTO pelie

Mapka pene Yucino KonnuecTtso KonnuecTtBo HomunaneHoe
MIPOMEXYTOUYHOTO 00MOTOK KOHTaKTOB KOHTaKTOB HaNpsDKEHUE U poJl
3aMBIKAIOIIUXCA | pa3MBIKAIOIUXCS TOKa

[IpuBectu pacmndpoBKy MOJIHON MApKUPOBKU MIPOMEKYTOUHOTO peJIe.
5. UsyuuTh  Ha3HaucHHE, KOHCTPYKLIHIO U  HOMUHAJIBHBIC
[IapaMeTPBIDIEKTPOMEXaHUYECKOIO YKA3aTeIbHOIO PEIIE.
5.1. VYka3zaTb Ha3HaYeHHE YKa3aTEeIbHOIO pelie, B KAKUX PEJIeHHBIX 3alIUTax
MIPUMEHSETCS, KAKUM OPTraHOM B 3THX 3alIUTaxX SIBJSAETCS.

5.2. BBINOIHUTE 3CKU3 YKa3aTCJIbHOT'O PCJIC, YKa3aTb HA3BAHWEC OCHOBHBIX
3JICMCHTOB.
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Pucynok 1.1.6. Yka3zatensHoe pene PY-21
1 — nokounp; 2 — KOXKYX; 3 — 00MOTKa; 4 — CepACUHUK; 5 — AKOpb; 6 — OapabaH4HK;
7 — HETIOABW)KHBIE KOHTAKTHI; 8 — BO3BpaTHas npyxuHa; 9 — guraxok; 10 — pyukaBo3Bpara
¢brnaxka; 11 — ckoba; 12 — BUHTHI KperieHus ckoObI; 13 — momyocTs; 14 — ckoba 6apabaHuuKa,
15 — perynupoBouHas ckoba; 16 — cko0a Bo3BpaTa.

5.3. [lpuBectu cxemy BHYTPEHHHX COSAMHEHUI pere.
5.4. B Ttabmuue 1.1.5 yka3aTe XapakTepUCTUKH H3y4aeMOro yKa3aTelbHOTOpele.

XapaKTepUCTUKU YKA3aTeIbHOIO pelle

Taomuua 1.1.5

Mapxka pene
YKa3aTeIbHOTO

Yucno
00MOTOK

KonnuectBo
KOHTAKTOB
3aMBIKAIOIINXCS

KonnuectBo
KOHTAKTOB
Pa3MBIKAIOLIUXCS

Homunansaoe
HaIpsHKeHUE U poJi
TOKa

ITpuBecTH pacmnpoBKy MOJIHOW MapKUPOBKH YKa3aTEIbHOTO peJie.

WN -

~Nooh~wpNE

. BeiBog.

KOHTpOJ'IBHBIe BOIIPOCHI.

. KakoB0O KOHCTpYKTHUBHOE OTIMYHE pelie TOKA OT peJie HapsKeHus ?
. Ha3znauenne yacoBoro MexaHusma y peiie BpEMEHH.
. KakuMm criocobom ocyIiecTBisieTcs BO3BpAT yKa3aTeIbHOTO pesie?

ConeprxaHue oTdyera

. Ha3Banue u nenp paGoThI.
. Ilepeuens npumeHsiemoro 060py0BaHUs U IPUOOPOB.
. Ha3znaueHnue n3y4eHHbIX pele.

. DCKU3BI HN3YYCHHBIX PCJIC C YKa3aHUECM OCHOBHBLIX 3JICMCHTOB.
. Ta6J'II/II_[BI C XapaKTCpUCTUKAMHU PCIIC.
. OTBeTHI Ha KOHTPOJIBHBIC BOIIPOCHI.



[TPAKTUYECKAA PABOTA Ne 2

Tema: Pacuer MT3 u TO cunoBoro Tpanchopmaropa

Llenp paboThl: HayuyuThCS paccyuThiBaTh TOKH cpabateiBanuss MT3 u TO cumoBoro
TpaHchopMaTopa, ONPeAesTh YyBCTBUTEIbHOCTh PEJICHHBIX 3allUT.

HcxonHble naHHble:
1. limini — MUHUMAIBHBIR TOK TpexdazHoro K3 B MecTe yCTaHOBKHM 3allIWT, KA;
2. lxmin2 — MUHUMaJBHBIA TOK Tpexdaznoro K3 3a Tpancpopmaropom, KA;
3. limax — MakcuManbHbIi TOK  TpexazHoro K3 Ha mmMHax  BTOPUYHOTO
HaNpsDKEHUs OJJMHOYHO padoTaroniero Tpanchopmaropa, kA;
4. Sy 1P - HOMMHAJIBHASI MOIITHOCTH TpaHchopMarTopa, KBA;
5. Up; — HOMHHaNBbHOE HANPsHKEHUE IEPBUYHON OOMOTKHM CHIIOBOTO TpaHchopmaTopa, KB;
6. Up2 — HOMUHaNIbHOE HaNpsHKEHUE BTOPUYHOM OOMOTKHM CHIIOBOTOTpaHc(opmaropa, KB;
7. Cxema coeiMHEHHs TpaHCHOPMATOPOB TOKAa M pejie TOKa (3afaeTcsl MpernojiaBaTesIeM:
IIOJTHAsI 3B€3/1a, HETIOJIHAs 3Be3/1a, OJHBIN TPEYroJIbHUK, HEMOIHbIM TPEYTOJbHUK).
HcxonHble 1aHHBIE 110 BapUaHTaM IpuBeieHbl B Tabiuue 1.2.1.

[Topsinok BeInoIHEHHS pabOThI
1. Hauyepruts coBmemennyto cxemy MT3 u TO cuiioBoro 18yxooMOTOYHOTO
TpaHchopmaropa.
2.  BpImomHUTH pacier MT3 u TO  cunosoro JIByXOOMOTOYHOI'O
TpaHcopmaropa.
2.1. Paccuurtats MT3 cuitoBoro AByXoOMOTOYHOTO TpaHchopmaropa.
2.1.1. Paccuurats TOK cpabatbiBanus MT3, A:



rae Ku — xoaddunment nagexuoctu, Ky = 1,1 —1,2;

KC3H -

KO3 pHIKEHT,

|c.mm3 -

Ky BKesnn |pa6. max

K
B

YUYUTHIBAIOLIMM yBEIMYECHHE HArpy3Ku IIPM CaMO3allyCKe
HEOTKJIFOUMBIINXCS IBUraTelIeH TOCIEe BOCCTaHOBJICHUSHANIPSDKEHHS, Koy = 2 — 3;
KB — koo duuument Bozspara pene, Kg = 0,85 -0,9;

| pa6.max — MAKCUMaIBbHBIN pabounii TOK IEPBUYHOM OOMOTKH CHIIOBOTO TpaHchopmaropa, A.

I/ICXOILHI)IG JaHHBIC JIs1 pacdCTOB

Tabmuua 1.2.1

Bapuant | SH.TP| Ums,| Umz, | lemi | lem | lemi | KC3 CxeMa coeq.
: kB kB n2, ax; nl, I1
kBA KA KA KA

1 4000 10 0,4 15 2,1 1 2,5 | Henomnas "3Be3nma" c 2 perne
2 6300 35 0,4 91 12,2 3 2 [Tonnas "3Be3ma" ¢ 3 pene
3 10000 | 35 10 1,9 2,9 1,2 2,5 "A" ¢ 3 pene
4 1600 35 10 2,0 2,1 1,5 3 "A" ¢ 2 pene
5 2500 | 110 10 2,6 3,8 14 2 "A" ¢ 3 pene
6 4000 35 10 45 6,0 2,5 25 [Tonnas "3Be3ma" ¢ 3 pene
7 2500 10 0,4 6,8 8,0 2,5 3 Henomnas "3Be3na" ¢ 2 pene
8 16000 | 10 0,4 5,0 7,2 15 2 Hemnonnas "3Be3ma" ¢ 2 pene
9 100 10 0,4 4.0 5,6 1,3 2,5 | Hemnomnas "3Be3ma" ¢ 2 perne
10 10000 | 110 10 16 21 10 2 [Tonnas "3Be3ma" ¢ 3 pene
11 4000 10 0,4 2,5 6,8 1,6 2,5 | Henonnas "3Be3na" ¢ 2 pene
12 6300 35 0,4 8,6 14,5 2,8 2 [Tosnas "3Be3ma" ¢ 3 pene
13 10000 | 35 10 2,0 2,1 15 2,5 "A" ¢ 3 pene
14 1600 35 10 1,9 2,9 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 [Tosnas "3Be3ma" ¢ 3 pene
17 2500 10 0,4 7,0 8,4 2,8 3 Henonnas "3Be3ma" ¢ 2 pene
18 16000 | 10 0,4 5,2 7,6 1,7 2 Henomnas "3Be3ma" ¢ 2 perne
19 100 10 0,4 4.3 5,8 15 2,5 | Henonnas "3Be3na" ¢ 2 pene
20 10000 | 110 10 18 23 12 2 [Tonnas "3Be3ma" ¢ 3 pene
21 4000 10 0,4 1,3 19 1 2,5 | Henonnas "3Be3ma" ¢ 2 pene
22 6300 35 0,4 9,0 12,0 2,8 2 [Tonas "3Be3ma" ¢ 3 pene
23 10000 | 35 10 1,7 2,7 1,0 2,5 "A" ¢ 3 pene
24 1600 35 10 1,9 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 43 5,8 2,3 2,5 [Tonas "3Be3ma" ¢ 3 pene
27 2500 10 0,4 6,6 7.8 2,4 3 Henonnas "3Be3ma" ¢ 2 pene
28 16000 | 10 0,4 4.8 7,0 1,3 2 Henonnas "3Be3ma" ¢ 2 pene
29 100 10 0,4 3,7 5,4 1,1 2,5 | Henomnas "3Be3ma" ¢ 2 perne
30 10000 | 110 10 14 19 8 2 [Tonnas "3Be3ma" ¢ 3 pene




MaxkcuManbHbII pabounit TOK MIEpBUYHON 0OMOTKH CHJIOBOTO
TpanchopmaTopa onpeaenseTcs mo Gopmyne:
SH.TP

J3iU,,

2.1.2. PaccuuTaTh TOK yCTaBKH cpadaThIBaHUs peie, A:

|pa6.max =

_®
ly.cp = “C  KcX,
TPy

K

rae Kex — kosdduuuent ¢yempl, Ipu BKIIOYEHUH pesie Ha (a3HbIE TOKM (cxema coenuHeHns TA
NoJHasE WM HenojHas 3Be3na) Kex = 1, mpu BKIIOYEHHMH pejie Ha Pa3HOCTh (Pa3sHBIX TOKOB
(cxema coeauHeHuss TA MOMHBIA WJIM HEMOJIHBIA TPEYTONBHUK);

Ki = xoadppunuent Tpanchopmanuu U3MEPUTEIHFHOTO TpaHchopMaTopa TOKa.

s onpenenenus K, Heobxonumo mo pabodemy TOKY lpas.mar BHIOPATh M3MEPUTEIHHBIN
TpaHcpopMaTop TOKa C TEPBUYHBIM TOKOM lp»  lpasmar. Kodddumment tpanchopmarmm
paccuuTaTth 1o Gpopmyie:

K|: I_Hl ,
/2

rae I 12— HOMHHAJIbHBIA TOK BTOpH‘IHOfI 00MOTKH TpaHC(bOpMaTOpa TOKa,
| H2 = 5A.

2.1.3. Paccunrars ko3¢ dunuent aysctBureabHocta MT3:

1@p.min
Ky = y
I
y.cp
e 19, — HanGONBIINIT U3 BTOPHYHBIX TOKOB, TIPOTEKAIONTNX B OJHOM M3 PeJIe 3aIUThI
npu nByxdaznom K3 3a TpanchopmatopoM B MHHHMAIBEHOM pEXHME pPabOTHI CXEMBI, A.
®opmyns as pacuera 1@, ., npusenens B Tabmne 1.2.2.
MT3 siBnsieTcsl 4yBCTBUTENBHOM, eclii KOAPHUIIUEHT yyBCTBUTENbHOCTH Ky»1,5.



Tabmuuna 1.2.2 - @opmynsl Ui pacueTa  TOKa  JBYX(a3HOTO K3 3a

TpaHc(opmaTopoM
Cxema Koadduument Pacuernsie popmyiibl
COETMHEHUS cxembl Kex
TA
HOJTHAs 1 I(2) _ K. min2
3Be3/1a o
p.min KOk
| T
HETOoHas 1 I(2) _ 031K min 2
3Be3/1a :
pmin oo
| T
HOJIHBII 3 |(2) _ LSl g min2
TPEYTOJIbHUK p.min
' K BK
N | T
HEITOJTHBIN 3 I(2) _ 151K min2
TPEYTOJIbHUK :
J pmin . oy
| T

2.2. Paccuutath TO cunoBoro Tpanchopmaropa.
2.2.1. Paccuurats TOK cpabarbiBanus TO, KA:

le.mo= KuIx.max:
rae Ky — koo dunuent nagexuocru, Ky = 1,4.

Paccuurtath TOK YCTaBKU Cpa6aTBIBaHI/I$[ peie, A:

_ 1
|y.Cp— C.TO’
K BKT

Kt — koaddunmenT Tpancpopmaiuu 3ammiaeMoro Tpaaicgopmaropa.
Koadduunent tpanchopmaruu cuiioBoro TpaHchopmaropa onpezensercs nopopmyie:

KT= UH]. ’
Upg2

rae Ugim Upz — HOMUHaAJIbHBIE HANPSKEHUS IEPBUYHON U BTOPUYHON OOMOTOKCHUIIOBOTO
TpaHcopmaTopa COOTBETCTBEHHO, KB.

2.2.2. Paccumrats ko3 dunuert gyscTBuTeapHOCTH TO:!

1@p.min
K‘l = '
Iy-cp

rae |(2) min — HauOOJIBIIINI U3 BTOPHYHBIX TOKOB, IT OTCKAIINUX B OAHOM HU3PCIIC
p )




3alUThl pH AByX(a3zHoM K3 B MUHMMaIbHOM pexXxuMe paboThl CXEMBI, A.



dopMyIIbl TSl pacueTa 1@ npuBeieHbl B Tabmume 1.2.3.

p-min

Tabmuua 1.2.3 - @opmyisl Aist pacuera Toka aByx(dasnoro K3 B mecte ycTaHOBKU3AIIUTHI

CxeMma Koadduunent PacueTHble popmyiibl
COCTHHEHMUS cxeMbl Kex
TA
TOJTHASI 1 I(2) _ Slx.min1
3BE3/1a il
p.min
J K
HEIoJIHas 1 (2 _ 3lx.min1
3Be3/1a p-min J
2K |
HOJIHBIA 3 I(2) _ 3lx.min1
TPEYTOJIbHUK N p.min K
HETIOJHBIN \/3 I(2) _ \3/|7<. min 1
TPEYTOJIbHUK p.min T

TO siBnsiercs 4yBCTBUTENBHOM, eciii KoddduireHTt uyBcTBUTENbHOCTH Ky»1,5.
IIpumeuanue: npu pacuere kod3pduirentoB uyBcTBuTeNbHOCTH MT3 11 TO Heobxonumo

YUNTHIBATh, 4T066I TOKH 1@ 11 | MMeny 0MHAKOBBIE eTMHUIEI H3MEPEHHUSL.
p.min y.cp
3. Hosicaute pevicteue MT3 um TO mpu kopoTkoM 3aMbikanuu B Touke K (Touka

KOPOTKOT'O 3aMbIKaHUA K 3aaacTCA npenonaBaTeneM).

KoHTposbHBIE BOITPOCHL.
1. Ha xaxme BwIkmouatenu BozaeicTBYr0OT MT3 u TO npu KOPOTKOM3aMBIKAHHH B
3amuinaeMomM Tpanchopmarope?
2.V pese ToKa KaKoii 3allIUTBl TOK YCTaBKH cpabaThIBaHKE pejie 6ombie?
3. Hazosure JOCTOMHCTBA U HEOOCTaTKU MT3 n TO cunosoro
Tpanchopmaropa.

Conepsxanue oT4yeta
1. Ha3panue u 1ienb paboTHI.
2. Ucxonusle naHHBIE.
3. CoBMerieHHas cxema MT3 wu TO  1ByXoOMOTOYHOTO CUJIOBOTO
Tpanchopmaropa.
4. Pacuer MT3 u TO 1ByX0OMOTOYHOTO CHIIOBOTO TpaHc(opmaTopa.
5. Onucanue neficTBUA KaKIOH U3 3alIUT B 3aJaHHON Touke K3.
7. OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

8. BriBoy.




[TPAKTUYECKAS PABOTA Ne3

Tewma: M3yueHue KOHCTPYKIUU CTOMKU KOHTPOJIUPYEMOIO ITyHKTa

Lenp paOoOTBI: NPAKTUYECKU O3HAKOMUTBCS CO CTPYKTYpOH M OCHOBHBIMH
3JIeMEHTaMu 1Kagda KOHTPOJIUPYEMOI0 MyHKTa M yCTAHOBUTH MOPSAAOK B3aUMOJEHCTBUS
€ro C ONepaTOPCKOM CTaHIMEN U YIPaBIIEMbIMUA OOBEKTaMHU.

O6opynoBanue U IPUOOPHI:

- CroliKka TeneMeXaHUKU KOHTPOJIUPYEMOTO ITyHKTa;

- OnepaTopckast cTaHIUs (KOMITBIOTED);

- Crenp 11 NpoBEPKU pabOThI CTOMKHU TeJIEMEXaHUKH;

- PykoBOZCTBO 110 3KCIUTyaTalluy U3y4aeMOM CTOMKH TEIIEMEXaHUKHU.

KpaTKI/Ie TCOPCTUYCCKHUEC CBCIACHUS

B cucremax TeireMexaHMKM Ha KOHTPOJMPYEMBIX IyHKTaX (TATOBBIX IMOJCTaHLMAX, MOCTaxX
CEKI[MOHUPOBAHHUA M T.J1.) YCTAaHABIUBAIOTCS CTOHKM WM IIKa(bl KOHTPOIUPYEMBIX ITYHKTOB
(KII). OT0 060pynoBaHHE MOXKET BBIIOJIHATH (QYHKIMU MpHEMa Cepuil TeneynpaBieHHs (CTOMKU
TV KII) nnn nepenaun cepui tenecurnanuzauuu (croiiku TC KII). B mMuxponponeccopHbix
cUcTeMax Ha KOHTPOJUPYEMbIX IIyHKTaX YCTaHABIMBAETCS TOJBKO OJHA CTOMKa, KOTOpas
paboTaeT U B peXHUME TEJIEyIpaBJICHUS, U B PEKUME TEIECUTHAIMU3ALUHN, a TAKXKE IO3BOJISIET
coOMpaTh TEIEU3MEPUTENIbHYI0 M JAMAarHOCTMYECKYI0 MH(OpManuioo U MmepenaBaTb €€ Ha
HHEProJUCIETUEPCKUN MyHKT MO JIMHUSAM CBSI3U PA3JIMYHOrO THUIIA.

Croiiku ua mkadbl KOHTPOJIUPYEMBIX MYHKTOB MOTYT UMETh pa3jiMyHble MOJU(PHUKAIHMH.
Kak mpaBuiio, B X COCTaB BXOAUT MMKPOIPOLIECCOPHBIA KOHTpOJUIep (OJMH WM HECKOJIBKO),
OJIOK THUTaHUs, y3€l CBs3U (MOJAEM), YCTPOMCTBO i JEKOJUPOBAHUS CUTHAIOB YIIpaBJICHUS,
YCTPOMCTBO AJii NEPBUYHOTO NpeoOpa3oBaHUS AUCKPETHBIX CHTHAJIOB (TeJIECUTHAJIM3ALNN),
KJIEMMBI JUIsl TOJKIIOYEHMS LIENEW TeNEeyNpaBlIeHUs M TEJIECUTHAIM3ALUH, JIONOJHUTEIIbHBIE
aJanTepsl Ui MOAKIIOUEHUsT yCTPOUCTB Tenensmepenus. s nepenadn KOMaH[l B ONEpaTUBHBIE
LeNH MPUMEHSIOTCS ClelHalbHble MalorabapuTHbIE MPOMEXYTOUHBIE peJie, yCTaHABINBAaEMbIE B
MOJlyJIe CTOMKM KOHTpoJMpyemoro mnyHkra. KomnuecTBo OOBEKTOB TeneynpaBieHUs U
TEJIEKOHTPOJISI MOXKET BAPbUPOBATHCS B 3aBUCUMOCTH OT THIIA KOHTPOJUPYEMOro MyHKTa. Eciau Ha
KOHTPOJIMPYEMOM ITYHKTE MPEAYCMOTPEHO MOCTOSIHHOE AEKYpcTBO, TO Kpome cToiiku KII Ha Hem
YCTAQHABJIMBAETCSI MPOMBILIUIEHHBIH KOMITBIOTEP AJIS JAUCTAHLIMOHHOTO YIPABJICHUS OOBEKTaMHU.
Opranuzainys COXpaHeHHUs U TNPEeAOCTaBlIeHHUs MH(GOpMallMd B TaKOM KOMIIbIOTEpE aHAJOTHYHA
000pYIOBAHUIO AUCIIETUEPCKOTO MyHKTA.

[Topsimok BeIMOTHEHUS PaOOTHI

1. Onpenenuts Ha3HAYCHHE 000PYIOBAHHS KOHTPOJIMPYEMOTO ITyHKTA, TAHHBIC3aHECTH B TAOIHUITY
1.3.1.
Tabnmma 1.3.1
CocTtaB 000py10BaHUS] KOHTPOJIUPYEMOTO MMyHKTA

HammMeHnoBanme Hasznauenmne Texanueckne [Ipucoenunennas Bun
000opyaOBaHUS JaHHBIE arnmaparypa COCJIMHUTEIBLHBIX
Ka0een

2. 3apucoBaTh CTPYKTYpHYIO cXeMy IIKada KOHTpoJupyemoro myHkTa. Omnpenenutsb



Ha3HAuYEHHUE OTJIENbHBIX MOAYJIEH 1Kada 1 BHITUCATH UX B OTYET.

3. Ompenenuth ¥ 3amycaTh B OTYET KOJMYECTBO OOBEKTOB TENCYNPABICHUS U
TEJIECUTHAIM3ALINY.

4. C moMompl0 PYKOBOACTBA IO SKCIUTyaTalMu MKada TeleMEeXaHWKH COCTAaBUTH
QITOPUTMBI pa0OTHI 3JIEMEHTOB IKada Mpu mpueMe KOMaHIbl TeNeyIpaBlIeHus U cOope
JAHHBIX TeJecurHanm3anuu. OnpenennTh, B KaKUX CIy4asx BBIITOJHEHUE KOMaHIbI OyaeT
0JIOKMPOBATHCS.

5. Ilomarp mutanue Ha cTOMKYy TeneMexaHUkKd. C MOMOIIBI0 CBETOAMOJHOW MHIUKALIUU
yOeIUThCS B €€ YCIICUTHOM 3aITyCKe.

5.1. Tlon xoHTpoJieM MpenogaBaTelis BKIOUYUThH YIPABISAIONINNA KOMIIBIOTEP U 3allyCTUTh
nporpamMmy ¢ QyHknuen TeneynpasieHus. [Ipu BBeqeHHOM B paboTy 000pyIOBaHHH TIO
3aJJaHUIO TpernojiaBareisl MOAaTh MOATBEPKIAIONIYI0O KOMaHAy Ha OJIUH U3 OOBEKTOB
teneynpasienus. IIpocneauTs 32  TOJIOKEHHUEM  CBETOBBIX  WHJUMKATOPOB  Ha
UCIBITaTEIbHOM CTEHJIe CTOMKH. BhImucarh B 0T4ET pe3yabTaThl HAOIIOICHUSI.

5.2. Tlog KOHTpoJieM TperoaaBarelsi MPOU3BECTH  IEPEKIIOYCHHE  OOBEKTOB
TeleMeXaHUKW BpyuHylo. IIpocneauTh 3a TMONOXKEHHEM CBETOBBIX HHAUKATOPOB
TEJICCUTHAIM3AIMM Ha MCIBITATEILHOM CTEHJIE€ CTOWKH. BhImucaTh B OTYET pe3ysIbTaThl
HaOJIFONEHUS.

KoHTposbHBIE BOIIPOCHL.

1. Kakuwe Momynu CTOHKM KOHTPOJIMPYEMOTO IyHKTa OMPEAEISIOT CKOPOCTHBBITOTHEHHS
KOMaH/Ibl 1 00beM nepeiaBaeMoii nHdpopmaruu?

2. UTo BXOJIUT B COCTaB anmaparypsl mKada TereMexaHuKu?

3. B KakoM  Clly4ae BBITIOJTHEHUE KOMaH/IbI TeJICYPaBICHHS Oyner
3a0JI0KMPOBAHO?

Conepxanue oTyeTa
[enb paGoTHI.
CrpykTypHas cxema mkada KOHTPOIUPYEMOTO MyHKTA.
3anonuennas rabauma 1.3.1.
TexHudeckas XxapakKTepUCTUKA MKada KOHTPOIUPYEMOTO MTyHKTA.
Anroput™ paboThI 2IEMEHTOB CTOMKHU MPH MPHUEMe KOMaH/Ibl TEIEeypaBIeHUs U
cOopa TaHHBIX TEJIECUTHATU3AIINH.
BriBoa 06 ocoGeHHOCTSAX pabOThl 000PYI0BaHHS KOHTPOJIUPYEMOTO MyHKTA.

orwdPE

o



I[TPAKTUYECKAA PABOTA Ne 4

Tema: HccnenoBanue B3auMoIeiicTBHA MIKada ynpaBiIeHUs MOACTAaHIIMEH U
pabouero Mecra sHeproJucleTyepa Ipu nepeaade KOMaH 1 TeJleynpaBIeHHs

Lenb paGoTHI: MPAKTHYECKH 03HAKOMHTHCS C OCOOCHHOCTSAMHU KOHCTPYKLMH HIKada
yIOpaBJIE€HUs NOJACTAHLUUEH M YCTAaHOBUTh IMOPSAOK IpUEMa M pean3alud KOMaHJ
TEJEeyPABIICHUS.

O6opynoBaHue U IPUOOPHI:

- lllka¢ ynpasieHus MoACTaHIKEH;

- Pabouee mecTo sHeproaucneTyepa (CEHCOPHBI MOHUTOP);

- UHCTpyKUMs SHEproaucneTyepa;

- PykoBOACTBO 10 9KCIUTyaTanuy mkada yrnpaBaeHHs MOICTAHIIUEH.

[TopsmoK BBINONHEHUS PA0OTHI

1. H3yuuTh CTPYKTYpHYIO cXeMy 000pYIOBaHHUSI SIHEPTOAUCTIETYEPCKOTO
IYHKTa ¥ 3apUCOBATh B OTYET.

2. OmnpenenuTh Ha3HAYCHHUE MOTyJIeH TIKada yIpaBICHHS MTOACTAHIIUCH, TaH-HbIC
3aHectu B Tabmuiy 1.4.1.

Tabnuua 1.4.1
Monaynu mxada ynpaBiIeHuUs MOACTaHIEH

HanmenoBanue Haznauenue [IpucoennnenHas
o0opy10BaHUS amnmaparypa

3. 3apucoBarh CTPYKTYPHYIO CXeMy IIKada yIpaBJICHUS MOICTAHITUCH.
4. OmnpenenuTh U 3aMUCaTh B OTYET KOJIHMUECTBO OOBEKTOB TEJICYITPABICHUS.

5. C momolpl0 pyKOBOJACTBA MO 3KCIUTyaTallud MIKada yOpaBleHUs MOJACTaHIUEH 1
MHCTPYKLIMU SHEpProAMcIreTyepa COCTaBUTh alTOPUTM pPAaOOTHI 3JIEMEHTOB IIKada Npu
npueMe KOMaHIbl TENEeYNpaBlIeHHs I 3aJaHHOTO  IIperojaBaTelieM  OOBEeKTa.
OnpenenuTtb, B KAKUX CIIydasiX BHIMOJIHEHUE KOMaH/IbI Oy1eT OJIOKUPOBATHCA.

3apucoBaTh WM BBIIUCATh B OTYET JaHHBIE [0 HW3MEHEHHWIO TpapruecKux
0003HaueHMI U HaJMKCeN Ha SKpaHe KOMIIBIOTEpA MPU YCHEIIHOM BBITIOJIHEHUH KOMaH/IbI
U TIpHU €€ OJIOKMPOBKE HITM HeCpaOaThIBAaHHH.
6. U3yuutb CTpyKTYypy U (opMy OTOOpaskeHHs apXuBa KOMIbIOTepa (MpU HaIMYUH
COOTBETCTBYIOIIEH MPOTpaMMBI) M COCTaBUTh COOOIIEHHSI, KOTOPHIE JOJKHBI MTOSBUTHCS B
apxuBe MPH BBIMOJIHEHUH ONepaiuii m.5.
7. TlomaTe mHUTaHWE Ha SIUEHKW pacHpeAeTUTEIbHBIX YCTPOHCTB M Ha mKad YIpaBICHHS
noacranuuei. [Ipu BBeneHHOM B paboTy 000pyIOBaHMM, IO 33JaHMUIO MPENOoJaBaTENs
NOJIaTh TIOJATBEPXKIAIONIYI0 KOMaH/y Ha OJIMH W3 00BEKTOB TeneyrnpasieHus. [Ipocnennts
3a TMOJIOKEHHWEM CUTHAJIOB Ha dKpaHe MOHHUTOpa Iukada. BeimucaTs B OTUET pe3ynbTaThl
HaOJIFOJEHUS.

KOHTpOJ'IBHBIe BOIIPOCHI.

1. Kakue snementsr HIVIT OTIPEIETISIOT CKOPOCTh BBITIOJHEHUS KOMaHbI M 00beMIiepeiaBaeMoi



uHpopmManuu?
2. YTo BXOJUT B COCTAB aNnapaTyphl MKada yrpaBaeHHs MOACTaHIHEH?

3. B  kakom cirydae BBITTOJIHEHUE KOMaH/IbI TeJeypaBICHUS Oyzner
3a0JIOKMPOBAHO?

ConeprxaHue oTueTa

Henp paboThI.

CTpyKTypHasi cXeMa 3HEProIMCIeTYepPCKOro MyHKTa

CrpykTypHas cxema mkada ynpaBieHUs TOICTAHIIHEH.

3amnonuensas Tadoaumna 1.4.1.

Anroput™m paboThI 2JIEMEHTOB MIKada Mpu nepeaade KOMaH bl TeICYPABICHUS

U COCTaBJICHHBIE COOOIICHHS apXUBa.

6. BwiBox 00 0coOEHHOCTSAX pabOThl 000pyMOBaHMsI MmiKada yrnpaBlIeHUs MMOCTaHIIUEH B
pEKHUME TEICYIPABIICHUS.

arONE



JIABOPATOPHASA PABOTA Ne 1

Tema: MccnenoBanue paboTbl MUKPOIIPOLECCOPHOIO YCTPOMCTBA 3ALUTHUIMHUN
3JIeKTponepeaadn

lenp paboThl: MPAKTUYECKH M3YUYUTh KOHCTPYKLUMIO W NPUHLMI  JEHCTBUS
MUKPOIIPOLIECCOPHOTO  YCTPOICTBA peNeiHOM 3aluThl JUHUHM 3JekTponepenaun (Quuaepa
KOHTAKTHOM CETH), IPOBEPHUTH JACHCTBUE YCTPOMUCTBA B Pa3IMYHBIX PEKUMAX PaOOTHI JIMHUH.

O6opynoBanue U IPUOOPHI:

- MUCTOYHUK HANpsOHKEHUS MOCTOSIHHOI'O TOKA JJI MUTaHUS Lienel BTOPUUHOU
KOMMYTAalllH;

- s4eHKa dunepa yueOHoOM TATOBOM ITOCTAHIIVH, OCHAILICHHAs
MHUKPOIPOLIECCOPHBIM YCTPOUCTBOM 3aIMTHL;

- MYJIbTHUMETPBI UIH TECTEPHI;

- CTeHJ JJIs MPOBEPKU pabOThl MUKPOIPOIIECCOPHOTO YCTPOUCTBA PEICHHON3AIINUTHI;

- Ha0Op MHCTPYMEHTOB C U30JUPOBAHHBIMH PYKOSITKAMH;

- TEXHUYECKas NOKyMEHTauusl (TeXHHYECKHH MacropT, PyKOBOJICTBO IMOAKCILTyaTalluH
MHKPOIIPOIIECCOPHOTO YCTPONCTBA).

Kpatkue Teopernueckre cBeAeHUA

B oOmiem cirydae MHKpOTIPOLIECCOPHBIE YCTPOWCTBA 3aIUTHl M aBTOMATHUKUBBIIOIHSIOT
cieayoume QyHKIIN:

- U3MEPEHUE TEKYIIMX TOKOB ¥ HANPSKEHUH 3alIUIIAEMOr0 IPUCOEANHEHUS;

- BBIYMCJICHHE NapaMeTpoB CeTH (CpeJHHX 3HAa4eHUM (a3HbIX TOKOB HMHANPSKEHUH,
TOKOB U HalpsDKEHUH HyJEBOM M 0OpaTHOM MOcCienoBaTeIbHOCTEH, YIIIOB cIBUTa (a3 MEXTy
TOKOM M HaIlpspKEHHEM, COPOTUBICHUN, MOIIIHOCTEH U T.1.);

- 3AIIUTHI IPUCOECIUHEHHS OT TOKOB KOPOTKOI'O 3aMbIKaHHUS U NIEPErPY3KU;

- aBTOMATHKHU (aBTOMaTHYECKOT'O MOBTOPHOTO BKJIFOYEHHSI, aBTOMATHUECKOTO BKIIOUEHUS
pe3epBa, YCTPOHCTBA pe3epBUPOBAHMSI OTKA30B BBIKITIOYATEIS, JIOTHYSCKOM 3aIUTHI IUH | T.1.);

- yIpaBJCHHS KOMMYTAI[HOHHBIMH aIiapaTaMy (BHICOKOBOJIBTHBIMU BBIKJTFOUATEIISIMHA U
pa3beAMHUTEISIMHI ),

- CUTHAJIN3AIIH;

- CAaMOJIMarHOCTHKHY,

- KOHTPOIISA BEIPAOOTKH MEXaHUYECKOTO U KOMMYTAIIMOHHOTO Pecypca BBIKITIOYATEIs.

MUKpOIPOIECCOPHOE YCTPOHCTBO MOXKET MPUMEHATHCS KaK CaMOCTOSATEIbHBIA KOMILICKC
(MHTEJUIeKTyalbHBI TEPMHUHAI), TAK U B COCTaBE aBTOMATHU3WPOBAHHON CHUCTEMBI YIIPABJICHUS
MOJICTAHITUCH B Ka4eCTBEIOCHCTEMbI HFDKHETO YPOBHSI.

KOHCTpYKTHBHO MUKPOTIPOIIECCOPHBIE YCTPONCTBA PENICHHOM 3alIUTHIBBITIOIHIIOTCS KaK B BUIE
€JMHOTO 0JIOKAa ¢ BCTPOCHHBIM ITYJIbTOM YIIPABICHUS, JUCIICEM M CHTHATBHBIMHU JJIEMEHTAMH,
TaK U B BUJE KOMILUIEKTa, COCTOSIIEr0 U3 OTAEIBHBIX OJOKOB YIPABIEHUS U 3aIIUTHI.

OO0mast cTpyKTypa MUKPOIIPOIIECCOPHOTO KOMIUIEKCa 3alUTHI MPEJICTaBlIcHa Ha PUCYHKE
2.1.1.

Monyiib TUCKPETHBIX BXOJIOB OOBIYHO BBITIONHSAETCS HA OCHOBE ONTPOHHBIX ITap.
[IpeoOpazoBaren aHAJIOTOBBIX CHUTHAJOB TMPEACTaBISIOT CcO00M  TpaHchopmaTtopsl ¢
(eppOMarHUTHBIM CEPJICYHUKOM, a TaKXKe TpaHCcHOopMaTOpsl TOKA, PE3UCTHBHBIC JCTUTEIHN T.1.,
U CITy>KaT JJI MIPOMOPIUOHAIBHOTO YMEHBIIICHUS U3MEPSIEMbIX HAPSHKEHUH (TOKOB).



Ha Bxon ananoro-nmdpoBoro mnpeoOpa3zoBaTeisi MOJAIOTCS  MacIITaOMpPOBAHHBIC
AHAJOTOBBIC CHTHAJIBI, KOTOpPBIE NMPeoOpa3yloTcs B LU(POBHIE KOJBI M Aajee MOCTYMAroT Ha
COOTBETCTBYIOIIME  BXOABl  MHKPONPOLIECCOPHBIX  MOAYyJeH  (MHUKPOIIPOILECCOPHBIX
KOHTPOJIJIEPOB).

MuKpOnpoeccopHble  KOHTPOJUJIEPHl OCYIIECTBISIOT (DYHKIUHM BBIYMCICHUH, aHaln3a
napaMeTpu4ecKoll MH(GOPMAIMK U CUTHAJIOB W3 ONEPATHUBHBIX IENed M Ieneil TeleMeXaHuKU
(ACY), cpaBHEHHE C yCTaBKaMHM 3alllUT, BBIpAOOTKY KOMaH/ U CUTHAJIOB.

[lynbT ynpasneHus CUrHaJbHBIC HJIEMEHTBI
Monynb MuKpompo1eccopHbIil MO Brixonmbie
JMCKPETHBIX MOJIYJIN
BXOJIOB :> (Mozysm) (pere)
% R :
P I :
OneparuBHbIE v o |
I I
! ! |
ey NS :
R :
‘\‘ ) \ ,’ :
\V \\’ v + v
[Ipeobpa3zoBarenu ALIT- K ACY K 1ETIsIM
aHAJIOrOBBIX ::) mpeoOpaso- I15BM yIpaBJICHHUS
CUTHAJIOB BaTCIIb BBIKJIFOYATENE
T ' T
Bxogst U, |

Pucynox 2.1.1. CTpyKTypHas cxeMa MUKPOIIPOLIECCOPHOTO YCTPOHCTBA

Komanzpl mocTymaroT Ha ManorabapuTHbIE pelie, pacrloI0KEHHbIE B BBIXOIHBIX MOYJIISX,
a uHpopmamusi o padboTe yCTpoHCcTBa OTOOpa)kaeTcss Ha JUCIUICE M CHUTHAIBHBIX DJIEMEHTax
MyJbTa; 3alHCHIBACTCS B ONEPATHBHYI MaMsiITh yCTPOMCTBA M MO 3alpocy M3 CHCTEMbI
yIpaBIIeHUS TIepeacTCs M0 KaHaJIaM CBSI3H.

[Topsnox BeIMONMHEHUS PaOOTHI
1. U3yunuTh KOHCTPYKLHUIO OJOKa MHUKPOIPOIECCOPHOW pEJeHHOM 3aluThl, 3amMcaTh

Ha3HAa4YCHHUEC KHOIIOK M CUTHAJIBHBIX 3JIEMCHTOB. HpI/I HaJIM4YHUHU B yCT’pOﬁCTB@ OTACIBHBIX 6J'IOKOB,
BBINMNCATh UX HA3HAYCHUC.



2. OmnpenenuTh Ha3HAUYEHUE KAXJOT0 MOAYJA Onoka (YCTpOWCTBA) M JaHHBICO HUX
3aHecTH B Tabmuiy 2.1.1.

Tabnuua 2.1.1
Hasnauenue u npucoeguHeHus: MOAyJIeH

O6o3nauenne | Hasmauenue CseTo- Bueninue BbIBOABI MOTyIEH
MOJYJIA MOJYJIA IAOHAS [Tonkiro- O6o3HaueHue Tun un
WHIAKAIAS YeHHOE pazbeMa Wiu KOJIUYECTBO
MOy JIs YCTPOMCTBO KJIEMMHOT'O Kabesen
COCITUHHUTEIIS

3. HauepTutp CTpyKTYypHYIO CXEMYy MHKPOIIPOIIECCOPHOTO yCTpoiicTBa. Ha cxeme mOMKHBI
OBITh yKa3aHbl CBSI3U MEXJy MOAYJISIMHU, HA3HAUEHUS MCIOJIb3YEMBIX KaOelsiel, BHEIIHUE BbIBOJIbI
YCTPOMCTBA.

4. C paszpelieHus npenogaBaress No1aTh MUTAHNUE HA CXEMY STUEHUKH.

5. IlpousBecTu mnpoBepKy padOTBl MHUKPOMPOLIECCOPHOM pPEICHHON 3allUThl JIMHUU B
pa3IMYHBIX PEKUMAX.

5.1. TlomaTe KOMaHIy BKJIIOYEHUS BBIKIIOYATENS, YOSIUTHCS B CpadaTHIBAHMHYCTPOMCTBA.

5.2. C momouipi0 UCHBITATENBHOTO CTeHJIa MOJaTh HAa aHAJIOTOBBIE BXObl HANIPSDKEHUE U
TOK Harpy3kd, Ha JUCIUIEE IPOBEPSIEMOrO YCTPOMCTBA JOJDKHBI BBICBETUTHCS W3MEPEHHbBIC
napameTphbl.

5.3. C momouipi0 MEHIO, B MPUCYTCTBHU TPETOAABATENS ONPEACIIUTh 3aJaHHbIC YCTaBKU
10 TOKOBBIM 3aIllUTaM U BBIIIUCATH UX B OTYET.

5.4. BpicTaBUTh HAa UCHBITATEIILHOM CTEHJE MapaMeTphbl aBapUMHOIO pexuma, IpoCIeaUTh
3aITyCK 3allUThl U yOIUTHCS B aBApUHHOM OTKIFOYSHHUH BBIKITIOYATEIS.

5.5. IlpousBecTH KBUTHPOBAHHME U IOBTOPHO BKIIOYUTH BBIKIIOYATENb C IOMOIIBIO
UCTIBITBIBAEMOI'0 MUKPOIIPOLIECCOPHOT0O OJI0KA.

5.6. Tloropute mnynkter 54 wm 55, mnpoBepuB paboTy OCTaNBHBIX  3aIIUT
MHUKPOIIPOLIECCOPHOTO YCTPOHCTBA.

5.7. Pe3ynbTaThl MPOBEICHHBIX HCCIICIOBAHNI 3aHeCTH B Ta0mmiy 2.1.2.

Tabmuua 2.1.2
Pe3ynbpTaThl IpOBEPKHU YCTPOHCTBA

Pexxum paboTsl [Tapamerpsl, CeeroBas unaukanus | [lapamerpuueckue
[10/1aBaeMble Ha yCcTpoiicTBa JaHHbIE, BBIBOJUMbIC
aHAJIOTOBBIE Ha JIUCIUIEN
BXO/IbI

6. CHATH MHUTaHUE C HCCICIYEMOTO yCTPOKMCTBA, OTIEPATHUBHBIX IETICH W MCIBITATSIIBHBIX
CTEH/IOB.
7. Cnenatb BBIBOJ 00 HCTIPAaBHOCTU PabOTHI YCTPOMCTRA.

KoHTposibHBIE BOITPOCHL.
1. U3 kakmx coOCTaBHBIX dYacTeil, COCTOMT MHKPOIPOLECCOPHOE YCTPOHCTBO peleiHOMN
3aIIATHI?
2. Kaxue GyHKIMH 3aIIUTHI BBITOIHUI H3y4EHHbIH 6710K?



3. Bujibl CUrHAIM3AMH MUKPOIPOLIECCOPHAIX YCTPOMCTB.
4. Ocymectpienne ATIB ¢ HOMONIBIO C TOMOIIBK MUKPOIPOLIECCOPHBIX YCTPOMCTB.
5. Kakue napamMeTpbl H3MEPAFOTCS MUKPOIIPOIIECCOPHBIMA TEPMUHATAMH?

6. Kakum 06pa3oM IporpaMMUpyeMble YCTPOMCTBA peleiHOM 3alUThl 1 ABTOMATUKH MOTYT
MPEIOTBPATUTH OLIMOOYHBIE AeWCTBUS 00CTY>KHUBAIOIIETr0 MOICTAHIH ITepcoHana?

Copepxanue oTuera
1. Liens paboTsL.
2. HazHaueHHe KHOIOK M CUTHAJILHBIX 3JIEMEHTOB.
3. 3anosHenHas Tadmumna 2.1.1.
4. 3anonuennas Tabmuna 2.1.2.
5. CTpykTypHas cxeMa MHKPOIIPOLIECCOPHOTO YCTPOMCTRA.
6. BrIBoj 0 IpojieIaHHO paboTe 1 pabOTOCIIOCOOHOCTH YCTPOMCTRA.

JIABOPATOPHAS PABOTA Ne 2

Tema: MccnenoBanue cxeMbl M 2JIEMEHTOB aBTOMATUKH (prepa NUTaIOIIEH JTMHUN
palloHHOro noTpeduTems

Llenp paOoOTHI: MPAKTUYECKH H3YyUYUTh B3aHUMOJCHCTBHE 3JIEMEHTOB CXEMbl ABTOMATHKU
dbunepa palilOHHOTO MOTPEOUTENS B PA3IUYHBIX peKUMaX paOOThHI JIMHUU.

Ob6opynoBanue U IpUOOPHI:
- UCTOYHHUK HAMPSKCHUS TIOCTOSHHOTO TOKA JJIsl TUTAHUS CTCH/IA;

- CTEHJ CO CXEMOMW YIIPaBIJIEHHUs, OCHAILEHHBIN YCTPONCTBAMM PEJICHHON3AINUTEI U
aBTOMAaTUKH;

- MYJBTHUMETP WJIH TECTED;
- Ha0Op MHCTPYMEHTOB C U30JUPOBAHHBIMU PYKOSITKAMH.

HOpﬂ,Z[OK BBITTIOJTHCHH A pa6OTLI

1. BHUMAaTENbHO U3yUUTh NPUHIUITHAIBHYIO CXeMY aBTOMATUKH (BbIIaeTCATIPEnoaBaTeNieM).

2. OTBETUTH HA BOIIPOCHI MPEToaBaTeliss 00 OCHOBHBIX (DYHKIIUSAX, KOTOPHICBBITOHSICT
cxema.

3. OmpenenuTh HA3HAUYCHUE KAXKJIOTO U3 Pelie U IaHHBIC O HUX 3aHECTH B Ta0nmiy 2.2.1.

Tabmuua 2.2.1
XapakTepUCTUKH pelie

YcnoBHoe Tum pene [TapameTpsl Ha3nauenue B cxeme
o0o3HaYeHHE 00MOTOK
(U, R)

4. YcrtHO paccka3aTh MMPErnogaBaTcItoO O HA3HAYCHUHN 3JICMCHTOB CXCMBI.

5. C paspelieHus npernoaaBares MoAaTh MUTaHUE Ha CXEMY aBTOMATHKU.



6. C moMOIIbI0 KHOIMOK BKJIIOYEHHS U OTKJIIOUEHHS HPOBEPUTH pabOTy CXEMbl B peKUMax
ONEPATUBHOIO YIPABIICHUS.

7. TlpoBeputh cpabaThiBaHWE MAKCHUMAJIbHON TOKOBOW 3aIlIUTHI HA 33JaHHBIX YCTaBKaX TOKOBBIX
pelie u paboTy ycTpolicTBa aBTOMaTUYECKOT0 MOBTOpHOTO BKitoueHus: PI1B-58.

8. IlpoBepuTh eHCTBHE TOKOBOW OTCEUKH C OTKIIOUEHHEM BBIKIIOYaTeNns U OnokupoBkoit AIIB.
(KonnencaTtop He TOJKEH ycreBaTh 3apsIAUTHCS).

9. PesynmbraThl HabOmoneHW 3aHectd B Tabmuiyy 2.2.2. [lpu 3amonHeHWH TAOMUIBI ClIEIyeT

YUYHUTBIBATDb IOPAJO0K Cpa6aTI>IBaHI/IH 9JICMCHTOB CXCMBI.

Pe3ynbraThl IPOBEPKU CXEMBI

Tabnuua 2.2.2

OyHKIMA Croco0 HaumenoBanue [Tonyuaer Curnanusanus
3amycka pene MUTaHHE
byHKIUU (+)/Tepser
nuTanue (-)

10. BBI‘IepTI/ITb MOHTAKHYIO CXEMY JIA O,ZLHOI71 u3 onepaunﬁ 3alllMThI U1K aBTOMATHUKH I10
3aIaHUI0 IPCTIOAaBaTCIis.

11.

o gk w

O~ wWwNEF-

CHSATh IHTAaHUE CO CXEMBI aBTOMATHKH.

KOHTpOHLHbIe BOIIPOCHI.

[TprynHbBI aBapUIfHOTO OTKJIFOUEHMS BBIKJIIOUYaTeNs Guiaepa pailoHHOTO
noTpeourens.

B kakoMm mopsjake cpabaThIBalOT 3JI€MEHTHI CXEeMbl IIPU aBapUHHOM OTKIIIOUEHUU
BBIKJIIOYATENs puaepa paloOHHOIO NoTpeduTens?

CBeToBas M 3ByKOBasi CHTHAJIM3AIMsI aBAPHUIHOTO COCTOSIHUS  BBIKJIIOUATEIS.
TpeboBaHust K yCTpOHCTBAM aBTOMAaTHYECKOro MOBTOpHOro BKItoUeHUsI(AIIB).
[Topsok OCyLIECTBIEHNS] aBTOMaTHUECKOTO TIOBTOPHOI'O BKJIFOUEHHUSI.

OcHOBHBIE THIIBI peJie, TPUMEHsIeMble JIJ1s ocyiecTBiIeHus pyHkuuu AIIB.

Coneprxanue oTyera
. llens paGoThI.
. 3anmonHenHas tabauna 2.2.1.
. 3anmonHeHHas tabauna 2.2.2.
. 3aiaHHbBIi (PparMeHT MOHTAKHOUN CXEMBI.
. BBIBOJT 0 pe3yiibraTax HaOJFOICHUH, TIOJYYEHHBIX B X0JI€ BBITIOJTHEHUS PaOOTHI.




JIABOPATOPHAS PABOTA Ne 3

Tema: HccnenoBanue cXeMbl U 3JIEMEHTOB aBTOMATUKHU (HIepa MUTAIOLIECH JTUHIH
CHeIMaabHOTO Ha3HaueHus (ugepa KOHTAKTHON CETH)

Lenp paGoTHI: MPAKTUYECKH H3YYUTh B3aUMOJIEHUCTBUE JJIEMEHTOB CXEMbl aBTOMATHUKH
bunepa KoHTaKTHOH ceTH 3,3 KB B pa3uuHbIX pexxuMax paboThl TMHUH.

O6opynoBaHue U IPUOOPHI:

- UCTOYHUK HAIPSDKEHUS IIOCTOSIHHOTO TOKA JUJIS IIMTAHUS CTEHAA;

- CTEHJl CO CXEMOH YIIPaBJICHUs, OCHAILECHHBI yCTPOMCTBAMU aBTOMATHUKH
BBIKJItOUATENs (hriepa KOHTAKTHON CETU IOCTOSHHOIO TOKA;

- MYJIBTHUMETP WIH TECTEP;

- HabOp MHCTPYMEHTOB C U30JIMPOBAHHBIMU PYKOSTKAMHU.

[TopsiioK BBITTOTHEHHUS PAOOTHI

1. BHUMaTeIbHO HM3YYHTh DJIEMEHTBI CTEHJAa C IeMSIMA BTOPUYHOM KOMMYTAIUH
BBIKJTFOYATENIS ¥ PUHITUITHAIBHYIO CXeMY aBTOMATHKH, BEIAHHYIO TIPEIIOaBaTelieM.

2. OTBeTUTHh HA BOMNPOCHI MpernojaBareist 00 OCHOBHBIX (YHKIUSAX, KOTOPHIC BBIMTOJIHSET
cxeMma.

3. OmpenenuTh Ha3HAYCHUE KAKIOTO U3 Pelie U aBTOMATUICCKUX BBIKITIOYATEIICH U JTaHHBIC
0 HHX 3aHecTH B Tabnuiy 2.3.1.

Tabnuua 2.3.1
XapakTepUCTUKH IPUOOPOB U almnapaToB
NeNe nenen YcnoBHOE Tun pene [TapameTpsl Hasnauyenues
0003HaueHHE obomotok (U, R) cxeme

4. VYcTHO pacckasarh MPernoAaBaTesio O Ha3HAUEHUU 3JIEMEHTOB CXEMBbI.
5. C paspelnieHus npenojgaBaress oj1aTh MMTAaHUE HA CXEMY aBTOMATHKH.
6. C moMomp0 KHOMOK BKJIIOYEHHSI W OTKIIOYCHHS MPOBEPUTH PabOTy CXEMBI B PEKHMAX

OTIepaTHUBHOTO YTMpPABJICHUS, a Takxke padoTy pene OJOKUPOBKH MpPU MOBTOPHOM HaXaTHH
KHOTIKH BKIJTFOUEHHSI.

7. C mOMOIIBIO WCTBITAaTENbHOW KHOMKU wiau ympasiss pene PJIII, BBHIMOTHUTH UMUTAIHIO
aBapUHHOTO OTKJIIOYEHHUS BBIKIIOUATEIs] W TMPOBEPUTH JCHCTBHE aBTOMATHYECKOTO
MMOBTOPHOT'O BKJIFOUEHUSI.

8. Tlpoeeputs OnokupoBky AIIB m aBapuitHyr0 CHUTHAIH3AIUIO MTPH OTKIFOYCHHOM IOJIOKEHUN
tymbnepa UK3.

9. PesymbraThl HaOmOMeHWH 3aHecTH B TaOmuiy 2.3.2. [lpw 3amoiaHeHMH TaOIUIBI CIEAYeT
YUUTHIBATh MOPSIIOK CPadaTHIBAHUS SJIEMEHTOB CXEMBI.



Tabnuua 2.3.2
Pe3ynbTaThl MPOBEPKU CXEMBI

OyHKIUA Croco6 Haumenosanue [Tomyuaet Curnanusanus
3aIrycKa peie [IATaHUE
byHKIIN (+)/Tepsier
nutanue (-)

10. BbiuepTuTh MOHTAXXHYIO CXEMY JUIsI OJHOW M3 ONeparfii 3aluThl aBTOMAaTH- KH IO
3aJIaHUIO IIPENoaaBaTels.
11. CHATH IUTaHUE CO CXEMBI AaBTOMAaTHUKH.

KoHTposbHBIE BOIIPOCHL.

1. B kakoM mopsjake cpadaThIBaOT AJIEMEHTHI CXEMbI IPH OIEPATUBHOM BKIIIOYCHHUU

(OTKITIOYEHMH) BBIKITIOYATENs (pHIepa KOHTAKTHON CETH MOCTOSTHHOTO TOKa?

2. CperoBas W 3BYKOBasi CHTHAJIM3AIUS [TOJIOKEHUS BBIKITIOUATeNs (puaepaKkoOHTaKTHON

CeTH.

3. IlpuumHBl aBTOMaTHYECKOTO OTKJIFOUEHHS BBIKIIOYATENS (QuIepa KOHTAKTHOH CEeTH

HOCTOSTHHOTO TOKa.

4.  OcobeHHoctu OpraHu3anuu aBTOMATHUYECKOTO IOBTOPHOTO
BKJIFOUCHUSA(PHUICPOB KOHTAKTHOM CETH MOCTOSHHOTO TOKA.

5. Tlopsmok OCyIIECTBIICHUS] aBTOMATUYECKOTO TIOBTOPHOTO BKITFOUCHHUSI.

Coneprxanue oTyera
1. Liens paboTsL
2. 3anonHenHas Tabnuna 2.3.1.
3. 3amonHenHas Tabmmna 2.3.2.
4. 3ananHbIi pparMEHT MOHTAKHON CXEMBL
5. BeIBoJ 0 pe3ysbTaTax HabII0JEHH I, TOTyYEeHHBIX B XOJI€ BBINTOJIHEHHS PAOOTBHL.



Kpurepun oneHku 3HAHUI HA 321U Te MPAKTHYECKOH padoThI:

Kaxxnas mpakTudeckast paboTa OlEeHUBAETCS OT/IEIBHO U 32 Hee MOXKHO MOJIYYUTh MAaKCUMYM
— 5 6annoB. KosnmdecTBo 6ayiioB 3a KaXKIbIid SJIEMEHT OLIEHUBAHUS MTPEICTABICHO HIXKE:

«1l» Oamn - BpImomHEHWE MNPaKTUYECKOW pPaOOTHI (ITOATOTOBICHHOCTh K BBIOJHEHUIO,
OCO3HAHHME IIEJIH PadOThI, METOJIOB COOMPAHHS CXEMBI, TPOBEACHNE U3MEPCHUN U (PUKCHUPOBAHUS UX
pe3yJIbTaTOB, MPUIIC)KAHHUE, CAMOCTOSTEIBHOCTh BBITIOJHEHUS, HAIMYUE W  TMPABUIBHOCTh
oopmieHHsT HEOOXOAMMBIX MATEPHAJIOB JIJIsl TIPOBEICHUS Pa0OThI — CXeMa COCTUHCHUMN, TaOIHIIbI
3amuces u T.1.);

«1» Gamn — OdopmiieHne oTdeTa IO MPAKTUYECKON paboTe (akKypaTHOCTh O(opMiIeHUs
pE3yJIbTaTOB W3MEPCHHM, MPABUIBHOCTh BBIYHUCICHHM, MPAaBUIBHOCTh BBITIOJHEHHS TPadHUKOB,
BEKTOPHBIX TUArpaMM H Jip.) ;

«1» Gamn — [IpaBUIBHOCTP M CaMOCTOSTEIHHOCTh BBIOOpa (OPMYJN IS PAcueTOB IPHU
oOopMIIEHUHU PE3YIHTATOB PAOOTHI;

«1» Gamt — MpaBMWIBHOCTH TIOCTPOSHUS TPAUKOB, YMEHUE OOBSICHUTH X XapaKkTep;

«1» 0aym1 — OTBETHI HA KOHTPOJIBHBIC BOTIPOCHI K IMPAKTHUECKOW padoTe.

KOMILJIEKT 3AJIAHUI 1J151 KOHTPOJILHOM PABOTHI (PYBEKHBIA KOHTPO.Ib)

3 cemecmp
Bonpoch! Kk 3k3aMeHy 10 JUCHHUIJIHHE

1. Pexumsl pabotel DOC, paccMaTpuBaeMble IPU IPOEKTUPOBAHUU KOMILJIEKCOB pEJICHHOM
3amuThl U aBToMaTuku (P31A) sHEprooObEeKTOB.

2. Haznauyenwue u B3aMOJICHCTBHE YCTPOUCTB P3HA.

3. OOuMe NpUHIUIbI, 3Tallbl U 33Jjauy, pelaeMble NP MpoeKTupoBaHuu P3uA.

4. TpeOoBaHUs K OPOPMIICHUIO TEXHUUECKOHN TOKyMEHTAlUU. THUIIOBOE MPOEKTUPOBAHUE.

5. OcobeHHOCTH MPOEKTUPOBaHUSA cucTeM P3MA A HECTaHIAPTHBIX M PEKOHCTPYHUPYEMBIX
00BEKTOB.

6. TpeOoBanus k cucreme P3uA BJI 110-220 kB.

7. Pacuerbl 2JIEKTpUUECKUX BEJIMYMH, HEOOXOIMUMBIX JUIsl BIOOpa mMapaMeTpoB cpabaThIBaHHS
pENENHON 3alUThI.

8. Ompenenenne  HEOOXOAWMOTO, B  COOTBETCTBHM C  «IPaBHJAMH  YCTpPOWCTBA
anekTpoyctaHoBok» (IIYD) u «Hopmamu TeXHOJOTHMUECKOro MpPOEKTHPOBAHUSA», COCTaBa
CUCTEMBI 3alIUT.

9. PexoMenpanuu 1o BBIOOpPY 000pymoBaHMs (dJeMeHTHass 0a3a, NMPOU3BOAMTENb M T.1.).
Pacuets! ycTaBok.

10. dyHKMOHABHBIE M TPUHLIUIHATIBHBIE CXEMBI.

11. Ocobennoctu TpeboBanumii k coctaBy komiuiekca P3uA BJI 330-750 xB.

12. Borpocs! NOBBIIIEHUS HAACKHOCTH JTUKBUAALMH MoBpexaeHuit Ha BJI 330-750 B.

13. Vder xa4aHuil 1 aCHHXPOHHOTO XO/1a.

14. Homenknatypa ycrpoiicte P3uA BJI 110-750 kB, BbilyckaeMbIX OTEYECTBEHHOMH
MIPOMBIIIJIEHHOCTRI0O U 3apyOEKHBIMH IPOU3BOJUTENIAMU, BKJIIOYash MHUKPOIPOLECCOPHBIE
YCTPOMCTBA.

15. TunoBble cxembl pactipeaenuTenbHbix yerpoiicts (PY) 110-750 B.

16. TpeGoBanus k komriekcaM P3uA, ycranapnuBaeMbiM B cooTBeTcTBUH ¢ I1YD u «Hopmamu
TEXHOJIOTHYECKOr0 MPOEKTUPOBAaHUA» Ha TpaHcPopmaTopax, aBTOTpaHchopMmaTropax, MIMHAX U
OLLIMHOBKAX.

17. Pexomenaamnuu mo BeIOOPY M pa3MelIeHH0 00opynoBanus P3MA Ha MOACTaHIIMU U pacueTy
YCTaBOK YCTPOMCTB.



18. Opranu3zanusi BBIXOAHBIX IIETICH 3alTUTHI.

19. OcoOeHHOCTH  TPUMEHEHHS  MHKPOIPOLECCOPHBIX  KOMIUIEKCOB P3MA  31eMeHTOB
HOJICTAHIIUH.

20. 3amuThl, yCTaHABIMBAEMBIC B IIETSX CEKIIMOHHBIX M IMTUHOCOSAMHUTEIBHBIX BBIKIIOYATEIICH.
21. TpeboBanus k Tpanchopmaropam toka (TT) m Hanpsbkenus (TH) m pekoMeHmanuu mo ux
BBIOOPY TpPH TNPOEKTUPOBAHUM BTOpPUYHBIX wneneil P3uA sHeproodnekrtoB. CTpykTypa
(GyHKIIMOHATIBHBIE CBS3H.

22. Pexxumbl padotsl TT u TH.

23. Homenknarypa Beimyckaembix TT u TH.

24.22. Pacuer Harpy3ok Ha TT u TH.

25. 22. Yuer HaChIIIeHUS T. T. IPH MPOSKTUPOBAHUHN KOMILJIEKCOB P3HA.

26. Pe3epBrupoBaHUe pesICiHON 3aIUTHI 10 ETsIM EPEMEHHOTO TOKA M HAIPSKCHHUS.
27.Opranuzanus cucTeMbl onepaTtuBHOro mnocrosHHoro Toka (OIIT) na mnoxacraHmusx c
HanpspkeHueM 110-750 xB.

28. Haznauenwue, tpeboBanus u ctpytkypa (OIIT). [IuTel mocTOSHHOTO TOKA.

29. BeIOOp 1 pacyeTsl 3alMTHO-KOMMYTaltuoHHoro obopynosanus (OI1T).

30. 27.Cxembl ynpaBjIeHHUS BBIKIIOUATEIAMA Pa3HbIX TUITOB.

31. CoBpemeHHbIE MIKa(bl YIIPABICHHUS.

32. YcTpoiicTBa pe3epBUpOBaHUs 0TKa3a BeikiIovareieit (YPOB).

T'PO3HEHCKHH I'OCYJIAPCTBEHHBIN HEDTAHOU TEXHUYECKUH YHUBEPCUTET

BUWJIET Ne 1

Jucnunnuna IIpoekTHpoBaHHe U IKCIIYaTAUMs YCTPOMCTB pesieHOM 3alUThI
WuCcTUTYyT  DHEpreTuKkd  mpoQuiih cemectp 2

1. Opranuzanus cuctemsl onepatuBHoro nocrosuHoro Toka (OIIT) Ha noacranusaX ¢
HanpspkeHueM 110-750 xB.
2. OcobenHoctu TpeboBaHuil k coctaBy koMiuiekca P3uA BJI 330-750 B.

YTBEPX/AIO:
« » 20 T 3aB. kadenpoit

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 2

Jucnunnuaa IIpoekTHpoBaHKe U IKCILIYaTALUS YCTPOMCTB pesieHOM 3aluThI
WuctutyT  DHepretuku  npoduiib cemectp 2

1. Pexumsl pabotsl D9C, paccMaTprBaeMble PU MPOSKTUPOBAHUN KOMIUIEKCOB pesieiHON
3amuThl U aBTOMaTuKH (P31A) 5HEprooObEeKTOB.
2. YcrpoiicTBa pe3epBHpOBaHUs 0TKa3a BeikiItouatenet (YPOB).

YTBEPX/IAIO:
« » 20 1. 3aB. kadenpoii
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T'PO3HEHCKUU IF'OCYJAPCTBEHHBIH HE®TAHONU TEXHUYECKUU YHUBEPCUTET

BUIET Ne 3

Hucuumninza IIpoekTupoBaHue U SKCIIyATAIIUS YCTPOMCTB pPeieiHOM 321U ThI

NHctutyT  DHepreTuku  npoduiib cemectp 2

1. Ha3nauenue u B3aumojieiicTBue ycTpoicts P3uA.
2. CoBpeMeHHbIe Kadbl yIPABICHHUS.

YTBEPX/AIO:

« » 20 1. 3aB. kadeapoii

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 4

Jucuunnuna [IpoekTupoBaHue U HKCIIYaTALMS YCTPOMCTB pesieHOM 3alUThI
WuCcTUTYyT  DHEpreTukd  mpoQuiib cemectp 2

1. Opranuzanus cucteMsl onepaTuBHOro nocrostHHoro Toka (OIIT) Ha noxcTaHIUAX ©
Hanpspkenuem 110-750 kB.
2. Ocobennoctu TpeboBaHuii k coctaBy komruiekca P3uA BJI 330-750 B.

VTBEPXIAIO:

« » 20 T 3aB. kadenpoii

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUIET Ne 5

Jucnunnuza IIpoekTHpoBaHKe U IKCILIYyaTALUSA YCTPOMCTB pesieHOM 3alUuThI
WHCTUTYT  DHEpreTuku  mpoduib cemectp 2

1. OO6umme NpUHLIKUIBL, 3TANBl U 3a]1a4H, peliaeMble pU NMPoeKTHpoBaHuH P3HA.
2. Br100p u pacdeTsl 3aMTHO-KOMMYyTaliioHHOTO 00opyaoBanus (OIIT).

VYTBEPXJIAIO:

« » 20 1. 3aB. kadenpoii

T'PO3HEHCKHUH I'OCY/IAPCTBEHHBIH HE®TAHOH TEXHUYECKHH YHUBEPCHUTET

30



BUJIET Ne 6

Hucuumnirza IIpoekTupoBaHue M SKCIIyaTAIUS YCTPOMCTB pPeJieiHOM 321U ThI

NuctutyT  DHepretuku  npoduiib cemectp 2

1. Bomnpochl NOBBIIEHUS HAICKHOCTH JIMKBUAAIMU oBpexaeHuid Ha BJI 330-750 kB.
2. Ocobennoctu TpeboBaHMil K cocTaBy komruiekca P3uA BJI 330-750 xB.

YTBEPX/AIO:

« » 20 1. 3aB. kadenpoii

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

BUWJIET Ne 7

Jucuunnuna [IpoekTupoBaHye U HKCIIYaTALMS YCTPOMCTB peJieliHOM 3aIiThI
WuCcTUTYyT  DHEpreTukd  mpoQuiib cemectp 2

1. Pacuersl 3NeKTpUYECKUX BEIMYNH, HEOOXOJMMBIX ISl BBIOOpa apaMeTpoB cpadaThIBaHUS
pEJIETHOM 3aIUTHI.
2. Pexwumsr pabotel TT u TH. Homenknarypa Beimyckaembix TT u TH.

YTBEPXIAIO:
« » 20 1. 3aB. kadeapoit

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 8

Jucnunnuna IIpoekTnpoBaHHe U IKCILIYaTAUMs YCTPOMCTB pesIeiiHOM 3aIUThI
WuctutyT  DHepretuku  npoduiib cemectp 2

1. Howmenknarypa ycrpoiicts P3uA BJI 110-750 kB, BbimyckaeMbIX 0oTeuecTBEHHOM
MPOMBIIIICHHOCTBIO U 3apyOEXHBIMH ITPOU3BOAUTENSIMH, BKIIOUAsT MUKPOIIPOLIECCOPHBIE
YCTpOMCTBA.

2. Tpeb6oanus k Tpancopmaropam Toka (TT) u Hanpsoxenust (TH) u pexomenaanuu no ux
BBIOOPY IIPU IPOEKTUPOBAHUM BTOPUYHBIX 1ienieil P3uA 3HeprooO0beKToB.

YTBEPX/IAIO:
« » 20 1. 3aB. kadenpoii
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T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 9

Jucuunnuna IIpoekTHpoBaHKe U IKCILIYaTAUMs YCTPOMCTB peieiiHOM 3aIUThI
WuCcTUTyT  DHEpreTuku  mpoduib cemectp 2

1. PekoMeHnanuu 1o BeIOOPY 000pymoBaHus (37eMeHTHAs 0a3a, MPOU3BOIUTENb U T.1I.).
Pacuersl ycTaBok.
2. 3amuThl, yCTAaHABJIMBAEMbIE B LIETIIX CEKIIMOHHBIX U HTMHOCOEINHUTEIbHBIX BBIKIIOYATENICH.

VTBEPXJIAIO:
« » 20 1. 3aB. kadeapoii
T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 10

Jucnunnuza IIpoekTHpoBaHHe U IKCIIYaTAUMs YCTPOMCTB peJieiiHOM 3alUThI
WucTuTyT — DHEepreTuku  npoduib cemectp 2

1. OmnpeneneHue HEOOXOIUMOTO, B COOTBETCTBUU C «IIPAaBUIIAMU yCTPOMCTBA
anekTpoyctanoBok» (I1YD) u «HopmamMu TeXHOIOTMUECKOTO MPOEKTUPOBAHUS, COCTaBa
CUCTEMBbI 3aIIHT.

2. Yd4eT HACBHIIICHUS T. T. IPHU MPOCSKTHPOBAHUH KOMIUICKCOB P3HA.

VTBEPXIAIO:

« » 20 T 3aB. kadenpoii

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 11

Jucnunnuza IIpoekTHpoBaHKe U IKCILIYyaTALUSA YCTPOMCTB pesieHOM 3alUuThI
WHCcTUTYT  DHEpreTuku  npoduib cemectp 2

1. PexomeHganuu 1o BIOOPY U pazMeleHuto ooopyaoBanus P3uA Ha mojcTaHIuM U pacyeTy
YCTaBOK YCTPOMCTB.
2. Pacuer narpy3ox Ha TT u TH.

YTBEPX/IAIO:

« » 20 1. 3aB. kadenpoii
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T'PO3HEHCKUMU FOCYJIAPCTBEHHBIH HEO@TAHOHU TEXHUYECKUU YHUBEPCUTET

BUWIET Ne 12

Hucuumnirza [IpoekTupoBaHue U SKCIIyATAIUS YCTPOMCTB pPeieHOM 321U ThI

NuctutyT  DHepreTuku  npoduiib cemectp 2
3. OcoOeHHOCTH MPUMEHEHHUST MUKPOITPOILIECCOPHBIX KOMIUIEKCOB P3uA 31eMeHTOB
HOJICTAHIIUH.

4. TpeboBanus k komiiekcaM P3uA, ycranaBnuBaeMbiM B cootBeTcTBUU ¢ I1YD u «Hopmamu
TEXHOJIOTHYECKOT0 POEKTUPOBAHM» Ha TpaHc(hopMaTopax, aBTOTpaHC(HOpMaTOpax, HIMHAX
U OLLIMHOBKAX.

YTBEPXIAIO:
« » 20 T 3aB. kadenpoii

Kpurtepun oueHKH BbIIOJTHEHUSI MUCHbMEHHOH KOHTPOJIbHOU padoThl (PyOesKHbIN KOHTPOJIb):

KpuTepun onieHKkH 0TBETOB Ha TeOpeTHYECKHE BONPOCHI:

v pe3ynbTar, COJAEpKAllMi IOJHBIA NPABHJIBHBIA OTBET, IIOJHOCTBIO— COOTBETCTBYHOLIMI
TpeOOBaHUSAM KPUTEPUs, — MAKCUMaJIbHOE KOJIHMUYECTBO OAJIOB;

v’ pe3ynbTaT, coJepsKalMii HEMOMHbINA MPaBIIBHBIA OTBET (CTENEHb MOJHOTHI— OTBETa — Gojiee
60%) wiaM OTBET, COACpKallui HE3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMEIOIIUN
HE3HAYUTENbHbIE OTCTYIJICHUS OT TpeOoBaHuil kputepusi, — 75% OT MaKCHUMaIbHOTO
KOJIMYeCTBa 0aJIjIoB;

v’ pe3ynbTaT, COJEpIKAIIMIA HEMOIHBIM MPaBUIILHBIM OTBET (CTENEHb MOJHOTHI— OTBETa — OT 30
n0 60%) wiam OTBET, COAEPXKAIIMKA 3HAYUTEIbHBIE HETOYHOCTH, T.€. OTBET, WMEIOIIUN
3HAUUTENIbHbIE OTCTYIUIEHHs OT TpeOoBaHuil kpurepuss — 40 % OT MaKCHUMaJbHOTO
KOJIM4YecTBa 0asioB;

v’ pesysbTaT, COEPIKAIIUI HEOIHbINA TIPABUIBHBIN OTBET (CTENEHB TOJHOTEI— OTBETA — MEHEE
30%), HempaBUIILHBIA OTBET (OTBET HE MO CYIIECTBY 3aJaHMs) UM OTCYTCTBHE OTBETa, T.C.
OTBET, HE COOTBETCTBYIOILIUI MOJHOCTBIO TpeOoBaHUAM Kputepus, — 0 % OT MakCUMalIbHOIO
KOJIM4YecTBa 0asioB;

bannet 3a meopemuueckue eonpocwt 6v1600amca KAk CpeOHUl 0411 nO 3A0AHHBIM CHYOEHHLY
eonpocam, He CUUMAA KONUYEeCnE0 «HABOOAUAUX) U YMOUHAIOULUX 60NPOCOB.

KpnTepnn OLI€HKHU BBINOJTHEHMS 3aJa4Yn.

Ounenka XapakTepucTHKH AeliCTBHI 00y4Yaomerocs
10 OOyyaromuiicss caMOCTOSITENIbHO U MPaBMWJIBHO Pelni yueOHO- MPoPecCHOHANbHYIO
Ganaop | SAAAIY, YBEPEHHO, JOTHTHO, MOCNENOBATENLHO  apryMEHTHPOBAHO M3arai CBoe

pelieHue, UCTob3ysl MpodeccuOHAIbHbIE MOHSATHS.

8 OOyyaromuiicss C€aMOCTOSITEIBHO U B OCHOBHOM HPaBWJIBHO pemniI ydeOHO-
npoeCCHOHATIBHYIO  3a/ady, YBEpEHHO, JIOTHYHO,  IIOCJIEJOBAaTEIIbHO U
apryMEeHTHPOBAHO U3JIaraji CBOE€ peuleHHe, UCI0JIb3Ys MPO(heCCHOHATIbHBIE TOHSITHSL.
6 OO6yuarouuiics B OCHOBHOM pPEHIMJI y4eOHO-NPo(eCcCHOHANBHYIO 3a/1auy, JONYCTHII

0aJ1710B
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0a/1J1I0B | HECYIIECTBEHHBIE OIIMOKHM, CJ1ab0 apryMEHTHpPOBaJl CBOE pEIICHUE, HCIONb3Ys B

OCHOBHOM NpOQeCCHOHAIbHbIE MOHSATHSI.

OOyyaromuiicst IPaBUIBLHO PEIIN Y4eOHO-TIPOPEeCCHOHANBHYIO 3a/1auy He MeHee 2/3
BCel pabOThI WM TONMYCTHIT HE Oosiee OJHON TpyOOl OMMOKK U JABYX HEJIOYETOB, HE

6an?:103 Oonee oHOM rpy0oii 1 OJJHOM HErpyOol ommOKH, He OoJiee TpeX HEerpyObIX OMHOOK,
ONHOW HerpyOoil OmMOKM W TpeX HEIOYEeTOB, NpPU HAIMYUH YCTHIPEX-TISITH
HEJI0UETOB.
0 OOyJarommiicss He pemui yueOHO-poheCCHOHATBHYIO 3a1a49y.

ko E

o

~

10.
11.
12.

13.

14.
15.
16.
17.

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

26.
27.

28.
29.

3 cemectp (OPO,03P0), 1 cemectp (3PO)
Bonpocbwl k yx3ameny

HazoBute ocnoBuyto nenb coznanus LIIC.
[TosicHuTEe KOHCTPYKILMIO U IPUHIIMII JEHCTBUSI ONTHYECKOTr0 IPeoOpazoBaTeisi TOKa.
[TosicHuTe KOHCTPYKIIMIO U TPUHIIMIT JeWCTBUS ONTHYECKoro mpeodpasoparens Toka NXCT.
[TosicHuTEe KOHCTPYKILMIO U IPUHIIUII JeHCTBUSI onTHYeckoro nmpeodpazoBatens NXVT.
[losicHuTe KOHCTPYKIMIO M MPHUHLMII JEHCTBUS ONTUYECKOrO IpeoOpazoBaTessi TOKa M
HanpsbkeHusa NXVCT.
[TosicHuTEe KOHCTPYKLIMIO W HPUHLHUI AEUCTBUS ONTHYECKOIO MOJIYJA JUIs WHTErpanuu B
o0opyoBaHue.
[TosicHuTEe KOHCTPYKLMIO U IPUHLIMIT JEUCTBHSI KOMILJIEKTA 3JIEKTPOHHBIX OJIOKOB.
[TosicHuTEe KOHCTPYKIUIO M MPUHIIUI ACUCTBUS MarHUTOONTHYECKOTO IpeoOpa3zoBaTelis ToKa
cepunt MOCT.
[TosicHuTe KOHCTPYKUMIO ¥ MPUHIMI ACHCTBUS, KOMOMHMPOBAHHOTO ONTHYECKOTO
u3MepuTesbHOro yerpoicrtsa OMU.
[losicHUTE KOHCTPYKLHUIO U IPUHLIUI JEHCTBUS paclpeAesIuTeabHoro ycrpoiictsa PASS.
[TosicHuTe KOHCTPYKIIMIO U TIPUHIIMII ACUCTBUS paclpeeuTeNbHOro yeTporictBa DTC-126.
[losicHuTe KOHCTPYKIMIO MW MpPHUHLMI JEHCTBUSA  PACIPENEIIUTENBHOIO  yCTPOMCTBa
COMPASS.
Ha3zoBute o0coOeHHOCTH pa3pabaTbiBaéMbIX KOHLENTYAIbHBIX MPHUHLIUIIOB IOCTPOEHUS
1M (POBBIX MOACTAHLUHN B pacCIpeleIUTEIbHBIX CETAX.
Ha3zoBute ocHOBHBIE 6a30BbI€ MIPUHIUIIBI TOCTPOCHUS HU(PPOBON MOJCTAHIINH.
Jl51g yero ucnonb3yercs BTOpUYHOE 000pyoBaHNue HU(POBON NOACTAHIIMU?
Kakune TpeGoBaHus NPenbsABIAIOTCA K MHPOPMALMOHHBIM MOJIEIISIM, IPOTOKOJIaM oOMeHa?
Uto noJKHBI MOAAEPXKUBAaTh HWH(OpPMAIMOHHBIE MOJEIHW M IMPOTOKOJIBI B3aMMOJIECHCTBUS
cornacHo IEC 618507
UTo 10KHO MOJIep)KUBATh BTOPUUHOE 000PYI0BaHUE YPOBHS IPUCOEANHEHUS?
Yro 10mKHO MOANepKUBATh 000pY/I0BaHUE YPOBHS npucoeannenus 110 kB?
I'ne pasmemaercs o6opyaoBanue ypoBHs npucoenunenus 35 — 6(10) kB?
Uem 107KHO OBITH OCHAIIIEHO MIEPBUYHOE 000PYI0BaHKE YPOBHS Ipoliecca?
Uro obecrnieurBarOT MMOACTAaHIIMOHHAS IIUHA U IIMHA TPUCOETUHEHUIT?
UYro obecneunBaeT nH(pOpMaIMOHHAsI IIMHA YPOBHS Ipoliecca?
Ha uém ocHoBana enunast uHopmanronHas miatdhopma Ha HUPPOBOI moAcTaHIIUN?
Jlnst uero TpeOyercs CHHXPOHHU3AIMS BPEMEHHBIX BHIOOPOK Ha LU(POBOi

a. IIoACTaHIUU?
[IpuBenuTe TUIOBYIO CTPYKTYpPY KOMIUIEKCA aBTOMAaTHU3UPOBAHHON CHCTEMBI YIIPaBICHUS
TEXHOJIOTUYECKUMH MPOLIecCaMHU.
Uro BKITIOUYAET B ceOs moaeBoe obopyaoBanue?
[IpuBeauTe kaccUpUKALMIO COBPEMEHHBIX CUCTEM YIPABIEHUS IPOU3BOIACTBOM.
Kak Ha3pIBaeTCs LIEHTpaJIM30BaHHOE HEMpEphIBHOE HAOIIOJEHHE, KOHTPOJIb U ONEPaTUBHOE
perylIMpoBaHMe XoJa IPOU3BOJCTBA, OPraHU3yeMOE€ HAa OCHOBAaHUM YCTaHOBJIEHHBIX
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KaJIeHJAApHBIX IJIAHOB, CMEHHO-CYTOYHBIX 3aJJaHUl B LENsIX OoOecredyeHus: paBHOMEPHOTO U
KOMILIEKTHOTO BBIITYCKa MPOAYKIIUHU C UCIIOJb30BAaHUEM CPEJICTB OMEPATUBHOIO YIIPABICHUS?
30. KTo pykoBoIUT Beel pabOTOM 1O ONepaTUBHOMY YIIPaBICHUIO?

T'PO3HEHCKUH I'OCYJIAPCTBEHHBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M./]. Muniuonwukosa

BUJIET Ne 1

ﬂucuunﬂuHa HHGbODMaMMOHHbZe OCHO6bl ducnemuepaweo U MEXHONI02UYECKO20 YNpaeleHUus

Hucmumym U3 npogpuns nooecomosku cemecmp __ 3

1. HazoBure ocHoBHYIO 11enb co3aanus L{I1C.
2. Kto pykoBoaut Bcel pabOTOM 1O OMEpaTUBHOMY YIPABICHUIO?

3aB.xadenpoit II11 P.A-M. MaromaznoB

T'PO3HEHCKHUH I'OCYHAPCTBEHHBIN HEQTAHONU TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M. J]. Murnuonwuxosa

BUJIET Ne 2

ﬂucuunﬂuHa HH&ODMCZHHOHHE)Z@ OCHOBbl Oucnemuepacoeo U MEXHOI02UYECKO20 YnpaeieHusl

Uncmumym U3 npoghuns noocomoexu cemecmp __3

1. TlpuBeaute kiaccupUKALNIO COBPEMEHHBIX CUCTEM YIIPABIECHUS IPOU3BOACTBOM.
2. TlosicHUTE KOHCTPYKIMIO W IPUHIIHIT JIEUCTBUS ONTHYECKOTO MPeodpa3oBaTes TOKa.

3aB.xadenpoit 3211 P.A-M. MaromasoB

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET
umenu axademuxa M.J]. Muniuonwurxosa

BUJIET Ne 3

ﬂucuunﬂuHa HHd)ODM(JMMOHHble OCHOBbl ()ucnemttepameo U MEXHONI02UHYECKO20 YnpAaBileruA

Huemumym U3 npoghuns nodcomoexu cemecmp __3

1. TlosicHuTe KOHCTPYKIIMIO U MPUHIIMII ASUCTBUS pacnpeaenurenbHoro ycrpoictrea COMPASS
2. TlosicHUTE KOHCTPYKIMIO M IPUHITAIT JEHCTBHUS ONTHYECKOTro mpeodpazosarens Toka NXCT.

3aB.xadenpoit II11 P.A-M. MaromasnoB
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T'PO3HEHCKHUH I'OCY/IAPCTBEHHBIH HE®TIHOW TEXHUYECKHH YHUBEPCHUTET
umenu axademuxa M.J]. Munnuonwurxosa

BUJIET Ne 4

ﬂucuunﬂuHa HHGbODMaMMOHHbZe OCHO6bl ducnemuepaweo U MEXHOI02UYECKO20 Ynpaei1eHus

Huemumym U3 npoghuns noocomosxu cemecmp __ 3
1. TlosicHuTe KOHCTPYKIMIO U MPUHIIMII JeUCTBUS onTHYecKoro mpeodpasosarenss NXVT.
2. IlpuBenuTe TUIOBYIO CTPYKTYpYy KOMILJIEKCAa aBTOMATU3UPOBAHHOM CHCTEMBbI YIpaBJIECHUS

TCXHOJIOTMYCCKHUMU ITPOLCCCaAMU.

3aB.kadenpoit D311 P.A-M. Maromasios

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHON TEXHUYECKHUH YHUBEPCUTET
umenu axaoemuxa M. J. Murnuonwuxosa

BUJIET Ne 5

Hucyunnuna Ungopmayuonnvie 0cHosbl QUCnemyepcKo20 U MmexHoI02UYEcK020 YIPAGLCHUS.

Hncmumym U3 npoghuns noocomosxu cemecmp 3

1. TlosicHute KOHCTPYKIOHUIO W HPHUHIOUIL JEUCTBUS ONTUYECKOTO npeo6pa30BaTeJm TOKa H

HanpspkeHuss NXVCT.
2. Jlns gero TpeOyeTcs CHHXPOHHU3AIUS BPEMEHHBIX BEIOOPOK Ha ITU(POBOI
MOACTAHITUU?
3aB.xadenpoit 3211 P.A-M. MaromasoB

T'PO3HEHCKHUH I'OCYHAPCTBEHHBIN HE®TAHON TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M. J{. Munnuonwuxosa

BUJIET Ne 6

ﬂucuunﬂuHa HHd)ODM(JMMOHHble OCHOBbl ()ucnemttepameo U MEXHONI02UYECKO20 YNpAaBi1eruA

Huemumym U3 npoghuns nodcomoexu cemecmp __3

1. TlosicHUTEe KOHCTPYKIIMIO M MPUHITUI JEHCTBUS ONITUYECKOTO MOAYJIS JIJIsl HHTETPALUU B
obopyoBaHue.
2. Ha uém ocHoBaHa equHas HHGoOpMaIMoHHas iatdopma Ha U pPOBOH MOACTAHIINN?

3aB.kadenpoit D311 P.A-M. MaromanoB
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T'PO3HEHCKHUH I'OCY/IAPCTBEHHBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET
umenu axademuxa M.J]. Munnuonwurxosa

BUJIET Ne 7

ﬂucuunﬂuHa HHGbODMaMMOHHbZe OCHO6bl ducnemuepaweo U MEXHOI02UYECKO20 Ynpaei1eHus

Huemumym U3 npoghuns noocomosxu cemecmp __3

1. TlosicHuTe KOHCTPYKIMIO U TMPUHIIMII ACUCTBUS KOMIUIEKTA HJICKTPOHHBIX OJIOKOB.
2. UYrto obOecnieunBaeT nH(GOpMaLMOHHAS IIMHA YPOBHSI mpoiiecca’?

3aB.xadenpoit II11 P.A-M. Maromazos

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET
umenu axademuxa M. J]. Murnuonwuxosa

BUJIET Ne 8

,ZZZ/{CI/;Z/H’Z]ZMHCZ HHCbODMCluMOHHble OCHOBbl Oucnemuepacoeo U MEXHOI02UYECKO20 YnpaeieHusl

Hucmumym U3 npoguns nodecomosku cemecmp __ 3

1. TlosicHuTE KOHCTPYKIIMIO U TIPUHITUN JACUCTBUS MATHUTOONITHYECKOTO MPeodpa3oBaTelis ToKa
cepunt MOCT.
2. UYto obOecrieunBarOT MOJCTAHIIMOHHAS IIMHA W IITUHA MPUCOCTUHEHUI?

3aB.xadenpoit 3211 P.A-M. MaromasoB

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHH YHUBEPCUTET
umenu axademuxa M. J]. Murnuonwuxosa

BUJIET Ne 9

ﬂucuunﬂuHa HH&ODMCZHHOHHE)Z@ OCHOBbl Oucnemuepacoeo U MEXHONI02UYECKO20 YnpaeieHusl

HUnemumym U npoghuib n0020mosKu cemecmp 3

1. TlosicHuTe KOHCTPYKIMIO W TPHUHIWIN JEHCTBUS, KOMOMHHUPOBAHHOTO ONTHYECKOTO
U3MepUTENBbHOTO yerporictea OMU.
2. UYeMm 0JDKHO OBITH OCHAIIEHO MTEPBUYHOE 000PYIOBAaHUE YPOBHS ITporiecca?

3aB.xadenpoit 3211 P.A-M. MaromasnoB
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T'PO3HEHCKHUH I'OCY/IAPCTBEHHBIH HE®TIHOW TEXHUYECKHH YHUBEPCHUTET
umenu axademuxa M.J]. Munnuonwurxosa

BUJIET Ne 10

ﬂucuunﬂuHa HHGbODMaMMOHHbZe OCHO6bl ducnemuepaweo U MEXHOI02UYECKO20 Ynpaei1eHus

Huemumym U3 npoghuns noocomosxu cemecmp __3

1. TlosicHuTE KOHCTPYKIMIO U IPUHIUI JEHCTBUS PACIPEAEIUTENBHOTO ycTpoiicTtBa PASS.
2. llosicHnTe KOHCTPYKIHMIO U TPHHIUI JCUCTBHSA PACIpENeIUTEIBbHOTO  yCTPOMCTBa
COMPASS.

3aB.kadenpoit D311 P.A-M. Maromasios

Kpurepun oueHOK HTOrOBOro KOHTPOJIA (3a4eT):

3auTeHo BBICTABJIACTCA IIPU YCIIOBUH, €CJIU CTYACHT ITOKA3bIBACT XOPOIIUC
3HaHUS U3YYEHHOr0 y4eOHOro Marepuania
BBICTABJISIETCS IIPU HAJIMUUU CEPhE3HBIX YIYIIEHUH B Ipolecce
He 3aureno P p yoy p
U3JI0’KEHUsl yueOHOro MaTepuasia

Kpurepun oueHOK HTOr0OBOro KOHTPOJA (3IK3aMeH):

OO OTBETHI COZIEpKATENbHbI U HE COJIEPKaT OUIMOOK, JaHbI OTBETHI Ha
JIOTIOJIHATEJIbHBIE BONPOCHI 110 PYTUM TEMaM Kypca

Xopomo OTBETHI COIEPkKAT HEMPUHIMIHAJIbHBIE OINOKU

Y IOBIETBOPUTEIBHO OTBETHI COJIEpKAT IPyOble OMIMOKU

HeynosnerBopurensHO HET COJIePKaTeIbHOrO OTBETA HA OJIMH U3 BOIPOCOB Omiera

CIIMCOK PEKOMEHJYEMOM JIATEPATYPHI
a) OcHoBHas IMTEpaTYpa

1. IHesuosa, T. I'. Cucremsl ynpaBieHHs TEXHOJOTMUECKUMH IpolieccaMd U MH(POPMALMOHHBIE
TexHosmorun : ywyeOHoe mocobme / T. I. IlleBuoBa. — KemepoBo : KemepoBckuii
TEXHOJIOTUYECKUH MHCTUTYT MUIIEBOI npoMelnuieHHocTH, 2014. — 82 C.

2. Ilepyxun, M. }O. Texundeckue cpeacTBa KOHTPOJIS B CUCTEMAaX YIPABJICHUS TEXHOJIOTHUECKUMHU
nporeccamu : ydeoHoe mocodue / M. 1O. Tlepyxun, B. II. UBmmna. — Kazanp : Kazanckwuii
HallMOHATBHBIN HCCIIEOBATEILCKUN TEXHOJIOTHUECKUi yHuBepeuret, 20. — 147 C.

3. VYmpaBneHHe JIOTHCTUYECKHUMH U TEXHOJIOTMYECKHMMH WHHOBAIMSAMH B TPOMBIIIJICHHOM
KOMIUIEKCE : MpakTHUKyMm / coctaButenu A. A. Jlyouuna, @. ®@. anumynuna. — Kazasp :
KazaHckuii HalMOHAIBHBIN HCCIIeI0BATEIbCKUI TEXHOJOTHYECKHi yHUBepcuTeT, 2016. — 84 C.

4. TepacumoB, A. B. [IIpoexkTupoBaHue aBTOMAaTHU3UPOBAHHBIX CHUCTEM  YIPABICHHS
TEXHOJIOTUYECKUMHU Tpolieccamu : yueOHoe nocodue / A. B. I'epacumoB. — Kazans : Kazanckwuii
HaIlMOHAJIBHBIN MCCIIeI0BATENbCKUM TEXHOIOTHUECKUH yHIBepeuTet, 2016. — 123 .

0) /lonoJiHuTEIbHASA JINTEPATypa
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TpeHap! U cueHapuH pa3BUTHS MUPOBOI SHEPreTUKH B niepBoi nojoBuHe XXI Beka (KHUTA),
benoroprer A.M., bymyes B.B., I'pomo A.U., Kypuues H.K., Macrenanos A.M., 2011,
Oueprus, UHCTUTYT SHEPreTUUECKOUN CTpaTEeruu.

HunukoB A.E., Teopusi n mpakTuka mpuMeHEHHUs] BO30OHOBIIIEMBIX MCTOYHHKOB DHEPTHUH.
CucreMa KOMIETEHTHOCTHO-OPUEHTHUPOBAHHBIX 3aJaHUI. Y4eOHO-METOoIMYeCKoe mnocodue
(xuura), 2016, Yausepcurer U”TMO

CrosnoB H.M., CwmupnoB C.C., CwmupHoBa A.B., UHcnonp3oBaHue BTOPUYHBIX
SHEPropecypcoB U BO30OHOBISAEMBIX HICTOYHUKOB SHEPTUU. DHEProayauT. Y 4eOHoe mocodue
(xypc nexuuit) (kaura), 2019, CeBepo-KaBkasckuit ¢enepanbHblii yHUBEPCUTET

B) UHTepHeT-pecypcehI:

1. http://www.kodges.ru/nauka/182219-vvedenie-v-specialnost-yelektroyenergetika.html

2. http://www.twirpx.com/file/1050374/

3. http://fondknig.com/books/apparatura/electotech/232026-
vvedenie_Vv_specialnost_jelektrojenergetika.html
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I[TEPEUEHD JIMTEPATYPHBI

OcHosHble UCOYHUKIL
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1. Koxxynos B.M. YcrpoiicTBo 3nexTpuueckux noacranuuii [ Tekct]: YueOnoe
noco6ue. - M.: ®BI'OY "VueOHo-MeToAMYECKUI LIEHTP IO 00pa30BaHUIO HA
JKeJie3HoI0poxkHOM TpaHcnopte", 2016. —401 c.

2. KupeeBa D.A. PeneiiHas 3ammra M aBTOMaTHKa 3JIEKTPOIHEPreTUUYECKUX
cucreM [TekcT]: yueOHMK A CTyH. YUpexkaeHuil cpea. mpod. odpasoBa-
Husl. — 4-e u3g., crep. — M.: U3natenbckuii neHTp «Akagemusy», 2014. — 288
C.

LononnumenvHvle UCMoOYHUKU.:

1. Poitzen O.I'. Peneiinasi 3amuTa ¥ aBTOMAaTUYECKUE CUCTEMBI YTNpPABIICHUS
ycTpoiicTBamMu 3JiekTpocHaOxeHus. (Pazmen 5, temsr 5.2. — 5.5). [Tekcr]:
Metonnueckoe mocoOue Mo MpPOBENCHUIO JTA0OPATOPHBIX U MPAKTUYECKHUX
3aHATUN 10 npodeccuoHaIbHOMY MOayI0 «TexHuueckoe oOCITy>KUBaHHE
00OpyZIOBaHUSl DJICKTPUYECKUX TOJCTAaHIUNA U ceTei». CrheruanbHOCTh
140409 (13.02.07) DnextpocHabxenue (1o orpacisim) (Ha >KeJIe3HOA0POXK-
HOM TpaHcropTe). — M.: ®I'BOY «YdebHO-MeTOMMUECKUN LIEHTP MO 00pa-
30BaHMIO HA KEJIE3HOJIOPOKHOM TpaHcmoptey», 2015, - 106 c.

2. TlpaBuna comepkaHUs TATOBBIX MOJCTAHIINN, TPaHCHOPMATOPHBIX MOJCTAH-
IMA ¥ JTUHEHHBIX YCTPOMCTB CUCTEMBI TATOBOIO 3JEKTPOCHAOKEHUS [DeK-
TpoHHBIN pecypc]: YT1B. Pacnopsixennem OAO «PXKI» Ne 1578p ot
5.08.2016. Pexxum nocrymna:
http://www.sptgt.ru/students/training_materials/elektrosnabzhenie-po-
otraslyam/

3. Kypnan «Kene3Hoq0pOoKHBIN TPAHCTIOPT.

4. Kypnan «HTemIeKTyanbHble TEXHOJIOTHH Ha TPAHCIIOPTE) -

Pexxum moctyna: itt-pgups@yandex.ru.

Memoouueckoe obecneuenue:

1. Poitzen O.I'. Meroanueckue ykazaHus K BBITIOJIHEHUIO MPAKTHUYECKUX U Jia-
ooparopubix pador mo MJIK 01.03. Peneiinas 3ammura u aBTOMaTHYECKUE
CUCTEMBI yIpaBJIeHHs ycTpoiicTBamu snekTpocHadxkenus. [IM 01. Texuu-
yecKkoe 00CITy>KUBaHHE 000pYI0BAHUS DJCKTPUUCCKUX IMOJCTAHIIMK U ceTer
[DneKTpoHHBIN pecypc]: st 00ydaronmxcst 3a04HO (HOpMBbI O0yUEHUS.
Cnemnansaocts 13.02.07 DnextpocHadxkenue (mo otpacisim). — CITTXKT,
2018. Pexxum nocrymna:
http://www.sptgt.ru/students/training_materials/elektrosnabzhenie-po-
otraslyam/

2. Meroandeckue pEeKOMEHAAIIMU TIO BHEAYJIUTOPHONH CaMOCTOSITEIbHOMN
pabore mo mnpodeccruonansHoMy Moxaydo [IM.01. Texuuyeckoe
oOcyxuBaHue 000PYIOBaHUS DJICKTPUUECKUX TOJCTAHITUN U CETEH.
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3aounass Qopma oOyueHus. [OnekrpoHHbli pecypc]. CHenuanabHOCTb

13.02.07 Bnexrpocnadxkenue (no orpacisim). — CITTXKT, 2017. Pexum

J0CTyTIA:
http://www.sptgt.ru/students/training_materials/elektrosnabzhenie-po-otraslyam/
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