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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

W3ydeHne NpUHIUIIOB IIOCTPOCHUS aBTOMATU3HPOBAHHBIX CHCTEM YIIPABICHHS YCTPOHCTBAMH MIEKTPOCHAOKEHHS
JKEJIE3HBIX JOPOr, TEXHUYECKUX PEriaMEHTOB; U3y4EHUE CTPYKTYPhI JUCIIETYEPCKOrO YIIPaBJIEHUs YyCTPOHCTBAMU
3IIEKTPOCHA0XKEHNUS Ha )K/J1 TPAaHCIIOPTE B 3aBUCHMMOCTH OT YPOBHS, LIEJIEH U 3a/a4 YIPABJICHUS C yI€TOM
9KCINTyaTallHOHHO-TEXHNIECKUX TpeOOoBaHMIT

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

[ux (pasgen) OIT: | b1.B.10

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

MOAVJIA)

ITK-3 CniocobeH BecTH OnepaTHBHOE YIIpaBJIeHHE PabOTON YCTPOWCTB 3JCKTPOCHA0KEHHSI T OecriepeOoiHOro
AJIEKTPOCHAOKEHHUS TSATOBBIX M HETATOBBIX IMOTPEOUTENICH KEIE3HOMOPOKHOTO TPAHCTIOPTA

IIK-3.1 AHaJ'II/I3I/IpyeT M COCTABJISICT CXEMbI aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS, aJITOPUTMBI pa6OTBI OJIOKOB 1 OTACIIBHBIX
Y3JI0B CUCTEM TCIICMCXAHNYCCKOI'0O YIIPaBJICHUSA yCTpOﬁCTBaMH 3J'IeKTpOCHa6)KeHI/I$[

T1K-3.2 Pa3zpabaThiBaeT aJropuTMbI ONICPATUBHBIX MEPEKITIOUCHUI YCTPOMCTB MEKTPOCHAOKECHU MIPH IUTAHOBBIX paboTax u
HapYIICHUSX HOPMAIBHOI PaOOTHI

B pe3ysbTaTe 0cBOEHMS TUCHUILINHBI (MOLYJIsA) 00y4AIOMIUIACS A0JKEH

3.1 |3uathb:

3.1.1 | TeXHMYECKHUH PerIaMeHT; OCHOBHBIE XapaKTEPHCTHKH CUCTEM aBTOMAaTU3MPOBAHHOIO YIPaBIEHUS yCTpoiicTBaMu
3NIEKTPOCHA0XKEHNUS U O0BEKTOB; CTPYKTYPHBIE CXEMBI M OCHOBHbIE (PYHKIIMH CHCTEM aBTOMAaTH3UPOBAHHOTO YIIPABICHUS
YCTpOIHCTBAMH 3JIEKTPOCHAOKEHHUS YITPABICHHS; KIACCH(HKAIIIO H CXeMbl aBTOMAaTH3UPOBAHHBIX CHCTEM YIPABIICHHS
YCTPOHCTBAMH CHCTEMBI 3IEKTPOCHAOKEHNUS, PEXKUMBI (DYHKIIMOHIPOBAHUS, YPOBHH YIPAaBICHNUS, [IETH U 3aJa4H
yHpaBleHHs

3.2 | YmeTb:

3.2.1 | aHaMM3KMPOBATH CXEMY AUCIETIEPCKOTO YIPABICHHUS YCTPOHCTBAMHU IEKTPOCHAOKEHUS Ha XK/ TPAHCIIOPTE B
3aBUCHMOCTH OT YPOBHS, IieIell U 3a/1a4 YIPABIECHUs C yYETOM JKCIITyaTallMOHHO-TEXHUUECKUX TPEOOBaHMIA;
aHAJIN3UPOBATH M COCTABIIATH CXEMBI AaBTOMATHU3HMPOBAHHBIX CHCTEM YIIPABJICHHS, aJlTOPUTMEI PaOOTHI OJIOKOB 1
OTZAENBHBIX Y3JI0B CHCTEM TEIEMEXaHNUECKOTO YIIPABICHHUS YCTPOHCTBAMH IICKTPOCHAOKEHHUS.

3.3 | Bragers:

3.3.1 | TeXHHMYECKUM perjaMeHTaM; CIIOCOOHOCTRIO pa3padaThIBaTh M aHATM3UPOBATh pabodre W THIIOBBIC 3asBKU HA
BBINTOTHCHNE ONIEPATUBHBIX IEPEKITIOYCHIN YCTPOHCTB 3IEKTPOCHA0KEHHNS MIPH TIAHOBBIX Pa00TaxX M HapYIICHUSIX
HOPMAaIIbHOH pabOoThI CUCTEMBI TATOBOTO NEKTPOCHAOKEHUS; METOIUKON IPOEKTUPOBAHUS CTPYKTYPBI CUCTEMBI
TEeJIEMEXaHNYECKOTO YIPABIECHHs 1 KOHTPOJIS YCTPOHCTBAMH 3JIEKTPOCHA0KEHNS; METOIUKON KOAMPOBAHHS U MEPENadn
nH(pOpMAITHH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJISA)
Kon HaunmeHoBaHMe pa3e/ioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Ilpumeyanue
3aHATHSA / Kype
Pazgen 1. OcHOBHbBIC IPHHUIMIIBI YIIPABJICHUS CHCTEMOI
3JIEKTPOCHAOKEHU ST
1.1 VYnpasnenue. [TpuHIMIBI 1 aBTOMATU3AIMs ypaBieHus /JIex/ 8 2
1.2 CrpykTypa cucteM ynpasieHus /JIex/ 8 2
1.3 CucreMa DnekTpocHaOXKeHuUs Kak CIOKHBINA 00BeKT yrpasnenus. Lenu u 3agaun 8 2
yrpasnenus /JIex/
1.4 JlucreTyepcKo-TeEXHOIOTMUECKOe YIpaBlieHHe AUCTaHIueH 8 2
anekTpocHabxkeHus /JIex/
Paznen 2. KogupoBanue
2.1 Oo0wmue ceenenus. [Tlomexo3amuineHubie Kons! /JIex/ 8 2
2.2 MeTozbl NOBBIILIEHHS JOCTOBEPHOCTH IIepelaun KOAUPOBAaHHOM 8 2
nHpopmarun /JIex/
Pasnen 3. [IpyHIAOBI MOCTPOEHNS YCTPOICTB TeJleMeXaHuKU
3.1 OO6mue cBeeHus 00 yCTpoHCcTBax TeieMexaHuku /JIex/ 8 2
32 Merons! nepenauu nHpopmaruu B ycrpoiictBax TY-TC /JIex/ 8 2
33 MeTonbl CHHXPOHU3AILUH pacripenenuTeneit /Jlex/ 8 2




34

[TpuHIMIEBI TOCTPOCHUS YCTPOICTB Tenen3mepeHus /JIex/

Paznen 4. Kanaasbl cBsi3u TeJieMeXaHUKH U UX annaparypa

4.1 Knaccudurkanus xananos csa3u /JIex/
4.2 IIpoBoaHbIe TUHUU CBsI3M /JIek/
4.3 Paznenenue xananoB cBs3u /JIex/
4.4 Kananbl TeneMexaHuKH MO JIUHUAM SJEKTPONEpeadn U pacipeaenTuTeIbHbIM
CHJIOBBIM JIHHUM /JIex/
4.5 BonokoHHO-ONTHYECKAE TMHUM U ceTU cBs3U /JIex/
4.6 Bxurogenne anmapaTypsl TeIeMEXaHUKH B TMHUM CBSI3H /JIex/
4.7 Pa3paboTka cTpyKTypHOI cXeMBbl IPUEMHBIX U Nepenaromux yerpoicts TY-TC [Ipaktuueckas
TY - TC Mlp/ MTOATOTOBKA
4.8 Pa3paboTka 1 aHaTH3 PabOTHI OT/AENBHBIX Y3JIOB OJI0Ka pacIpenenTeNs B [IpakTrdeckas
cucreme tenemexanuku /I1p/ TOArOTOBKA
4.9 Pa3paborka u aHAaIM3 PabOTHI (HYHKIIMOHAIBHOI CXEMBI IIEePeNaTOIINX IIpakTuueckas
yerpoiictB TY-TC cucrembr Tenemexanuku /I1p/ MOATOTOBKA
4.10 Pa3paborka ¥ aHaIHM3 pabOTHI (PYHKIUMOHATBEHOI CXEMBI PUEMHBIX YCTPOHCTB [IpakTuueckas
TY-TC /Mp/ MTOATOTOBKA
4.11 Pa3paborka ¥ aHaIM3 PabOTHI MPHHITUITHATILHON CXEMBI TIPHEMHBIX YCTPOHCTB IIpaktuueckas
TY-TC /Mlp/ TOArOTOBKA
4.12 Br160p paruonaibHOro crnocoda KOAUPOBAHUS TEIEMEXaHUIECKUX [IpakTuueckas
curnayios /IIp/ [MOATOTOBKA
4.13 Pa3paboTka W aHANMM3 PabOTHI MPUHIUITHATBEHON CXEMBI TIEPEAAIOINX [IpakTrueckas
yerpotictB TY-TC /Mlp/ TOATOTOBKA
4.14 ITocTpoeHnue BpeMEHHBIX qUarpaMM paboThl OJIOKOB U Y3JI0B MOITYKOMILIEKTa [IpakTnueckas
TY -TC /Tlp/ HOATrOTOBKA
4.15 [IpaBuia cXeMHOr0 BKIFOYCHUS JICMEHTOB MUKpocxeM /J1ao/ [IpakTuueckas
MOJITOTOBKA
4.16 Pacmupenne Toruaeckux BO3SMOKHOCTEH 3JIEMEHTOB TPH MPOSKTHPOBAHUU CXEM [MpakTrdeckas
B YCTpOWCTBAX TeneMexaHuku /J1a6/ MOJATOTOBKA
4.17 Peanm3ariis ABOMYHOTO CUETUHKA HA 0a3e HHTErPaIbHBIX MUKPOCXEM HMPHU [IpakTnueckas
MIPOCKTHPOBAHUH CXEM B YCTPOHCTBAX TeieMexaHuku /J1ad/ MOATrOTOBKA
4.18 Peanmzanus gemmdpatopa 610ka pacnpenenurens Ha 6aze UMC npu [IpakTuueckas
IIPOCKTHPOBAHUH CXEM B YCTPOHCTBAX TeineMexaHuku /J1ab/ MIOJrOTOBKA
4.19 Peanmuzanus y3na nemudpanyu 0J10ka KOAUPOBAHUS B YCTPOHCTBAX [IpakTnueckas
TeJeMeXaHUKH MU (OPMUPOBAHUHU AJTMHHOTO M CBEPXUTMHHOTO UMITYJIbCA Ha MOJTrOTOBKA
6aze UMC /J1ab/
Paznen 5. CoBpeMeHHbIe ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJIEHUS HA
sKeJIe3HOI0P0KHOM TPaHCIIopTe
5.1 OcHOBHbIE TEHJCHIIMH Pa3BUTHUS CUCTEM TEJIEMEXaHMUECKOrO yIpaBJICHUs
YCTPOWCTBAMH AIIEKTPOCHAOXKEHHUS Ha KeJIE3HOLOPOKHOM TpaHcmopte /JIex/
5.2 Peanu3aiyisi COBpeMEHHBIX CUCTEM TEJIEMEXaHUUECKOrO YIIPaBIECHHs Ha
MUKpPOINPOLECCOPHOI neMeHTHOH 0aze. [IporpaMMmupyeMble TOru4ecKue
KOHTpoOIIepsl. /JIex/
53 O030p CYIIECTBYIONIMX CHCTEM TEIEMEXaHUKHU MIEKTPH(PUITMPOBAHHBIX
JKeNe3HBIX Jopor. CpaBHUTENIbHBIE TEXHUYECKHE, SKCILUTyaTallHOHHBIE U
9KOHOMUYECKHE XapaKTepucTuku /JIex/
54 ABTOMaTH3UPOBAaHHAS CHCTEMA TEIEMEXaHUUECKOT0 YIIPABIECHUS
(ACTMY) /JTex/
5.5 cucreMa TeneMexannkn AMT Ha 0CHOBE MUKPONIPOIIECOPHBIX TeXHOIOrHH /JIex/
5.6 ABToMaTH3auus padboTsl s3Heproaucnerdepa. CoBeplIeHCTBOBAHUE CUCTEMBI
ABTOMATHU3WPOBAHHOIO YIIPABICHHUS YCTPOHCTBAMU JICKTPOCHAOKEHHMS.
OkcneprHble cucTeMsl. /JIex/
5.7 Cucrema aBTOMaTU3UPOBAHHOTO y4eTa HIeKTpodHeprun /JIex/
5.8 Nzyuenue unTepderica Texuuaeckoro kommiekca APM - DUI] /J1a6/ IIpakTryeckas

IIOATrOTOBKa




59 W3zydenue npunmumna ynpasnerus oosekramu TY, TC B cucreme APM- 2 IIpakrtuueckas
OUI] /J1a6/ [MOATOTOBKA
5.10 OnepaTuBHas padoTa 1o 3asBkam /J1a6/ 4 IIpakTuveckas
ITOATOTOBKA
5.11 Pabora sHeproaucneTyepa ¢ OrepaTUBHBIM KYPHAIOM M KaTaJlOTOM 2 [IpakTnueckas
coObITHii / /J1ab/ MHOATOTOBKA
5.12 Oynkunonupoanue APM - DUILI npu HapymeHnH HOpManbHON paboThl 4 [IpakTuueckas
YCTPOUCTB 3JIeKTpOoCcHa0KeHMsI /J1ab/ MOJIrOTOBKA
5.13 IpuHIUn moctpoeHus cucteMbl TeneMexanuku ACTMY /J1a6/ 2 [IpakTnueckas
HOATOTOBKA
Paznea 6. Hage:xxHocTh, 3¢ (peKTUBHOCTH M TeXHHYECKOe 00CTyKBaHHe
ABTOMATH3HPOBAHHBIX CHCTEM YNPaBIeHUS
6.1 Hanexuocts /JIex/ 1
6.2 Texamueckoe obcmyxuBanue /JIex/ 1
6.3 TexHuKo-3KkoHOMHUYecKast 3 (HEeKTUBHOCTH OT BHeApeHHs /JIex/ 1
Paznea 7. CamocTosiTesibHaAst paGoTa
7.1 MOAroTOBKA K Jiekiwmsm /Cp/ 2
7.2 cucrema tenemexanuku MCT-95 /Cp/ 2
7.3 YCTPONUCTBA TEXHOJIOINYECKOW aBTOMATUKYU Ha 3JIEKTPOIHEPT€TUUECKUX 2
myHkrax /Cp/
7.4 ycTpoiicTBa cucteMHou aBroMatuku B CTO /Cp/ 2
7.5 MOJrOTOBKA K Jiekiusim /Cp/ 9
7.6 cucrema tenemexanuku ATCP /Cp/ 8
7.7 MHUKpOMpoIeccopHast cucteMa teneMexanuku AMT /Cp/ 8
7.8 cucrema tenemexannkn ACTMY-A /Cp/ 8
7.9 MOATOTOBKA K MPaKTHYeCKuM aHstusim /Cp/ 11
7.10 MTOJITOTOBKA K JIAOOpATOpHBIM 3aHsATHIM /Cp/ 16
7.11 MIOATOTOBKA K J1a00paTopHBIM 3aHATHsIM /Cp/ 16
7.12 Bermonnenue KIT /Cp/ 70 IIpakTuveckas
ITOATOTOBKA
Pa3znen 8. KonTakTHble Yachl Ha aTTeCTALMIO
8.1 KII /KA/ 2
8.2 Bauet /KD/ 0,15
8.3 Oxk3ameH /KO/ 2,3

5. OHEHOYHBIE MATEPHAJIBI

OHUOC.

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTAlH 00yJaloNUXCcs IPUBEICHB! B MPIUIOKEHUN K
paboueii mporpamMme JUCUUIIIMHBL.
@®opMBI U BHIBI TEKYIIETO KOHTPOJIS 110 AUCLIUIUIMHE (MOIYIIO), BUABI 3aJaHUH, KPUTEPHU HX OLICHUBAHUS,

pacnpezeneHne 6aIoB 10 BUAAaM TEKYIIETO KOHTPOIS pa3padaThIBAIOTCS MIPEIIOAaBaTeNIeM JUCHHUILTIHBI C YUETOM €€ CIIeHU(UKH 1
JOBOAATCS 0 CBEACHUS 00YJarOMUXCS HA IEPBOM yIeOHOM 3aHATHH.
Tekyuuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IPEIoaBaTesieM JAUCIHHUIUIMHBI (MOIYJIs) B paMKax KOHTaKTHOW
paboTHI U caMOCTOATEIBHOM paboTHI 00ydaromuxcs. st GUKCHpOBaHUS Pe3yNbTaTOB TEKYIIETO KOHTPOJIS MOYKET UCTIOIb30BAThCS

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemas iuteparypa




6.1.1. OcHOBHas UTEpPaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI1.1 | Cepebpsxos A. C., TenemexaHuka: y9eOHHUK U MPAKTUKYM JJIS1 BY30B Mocksa: | https://urait.ru/bcode/56
Cemenos /JI. A., IOpaiir,
UYepnos E. A. 2025
JI1.2 | CaxueB A. M. [{udpoBbie yCTPONUCTBA U MUKPOITPOLIECCOPHI: YICOHHUK IS MockBa: | https://urait.ru/bcode/56]
BY30B IOpaiir,
2025
6.1.2. JlonostHUTE IbHAS JTUTEPATYPA
ABTOpBI, COCTABUTEIIH 3arnaBue Uznarensc Omn. agpec
TBO, TOI
JI2.1 [Cepebpsixos A. C., ABTOMaTHKa: yIeOHHUK U IPAKTUKYM JUIS BY30B Mocksa: | https://urait.ru/bcode/56
Cemenos /[]. A., IOpaiir,
YepuoB E. A. 2025

6.2 UndopmanyoHHbIe TEXHOJIOTUH, HCII0JIb3YEeMble IIPU OCYINECTBICHUU 00pa30BaTe1bHOIO POLECCa N0 AUCHUILIHHE

(Mony.Jai0)

6.2.1 IlepeyeHb TULEH3HOHHOIO M CBOOOJHO PACIIPOCTPAHAEMOr0 IPOrPaMMHOI0 00eceYeHusl

6.2.1.1

ITaket Microsoft Office

6.2.1.2

Microsoft Visio

6.2.1.3

Kommac

6.2.2 Ilepeyennb npogeccoHAIBHBIX 023 JaHHBIX U UH(OPMAIUOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

[podeccrnonansHbie 6a3bl JAHHBIX:

6.2.2.2

DHepreTHdecKoe 000pyIOBaHNE U CPEJICTBA aBTOMaTH3anuu: https://mez.ru/

6.2.2.3

DHepreTudeckoe 000pyA0BaHNE U CPEACTBA aBTOMATH3aIMHU: https://www.se.com/ru/ru/

6224

DHepreTHdyeckoe 000pyA0OBaHHE U CPEICTBa apToMaru3anuu: http://www.nfenergo.ru/rus.html

6.2.2.5

WHdopMaIoHHbIe CIPaBOYHBIE CHCTEMBI:

6.2.2.6

WndopmarmonHo-mpaBoBoit moptan [apanT http://www.garant.ru

6.2.2.7

WudopmarmonHo cripaBodHas cucrema KorcymnerasT mmroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VyeOHble ayTuTOPHH TS IPOBEACHHUS 3aHITHI JEKIHOHHOTO THITA, YKOMIUICKTOBAaHHBIC CIICLUATH3UPOBAHHON MeOeIIbI0
1 TCXHUYCCKUMHU CPEACTBAMU 06yquI/m: MyJ'lBTPIMe)IHﬁHOC 060py1103aHI/Ie I TPEAOCTABIICHUSA y‘{e6H0ﬁ I/IH(bOpMaHI/IH
OOJIBIION ayTUTOPHHN H/MIN 3BYKOYCHITUBAOIIEe 000pyIOoBaHHE (CTAI[IOHAPHOE MK IIEPEHOCHOE).

7.2

VYueOHble ayTUTOPUH JUTS POBE/ICHMUS IPAKTHYESCKUX 3aHSATHH, TPYNIIOBBIX M HHAWBH/YAIbHBIX KOHCYIIBTAIN#H, TEKYLIETO
KOHTPOJIS ¥ IIPOMEKYTOUHOM aTTeCTalny, YKOMILJIEKTOBAaHHBIE CIIELMAIM3UPOBAHHON MEOENbIO M TEXHHYECKUMH
cpeacTBaMHu 00yYeHHS: MyJIbTUMEANHHOE 000pyIOBaHNE 1/ 3BYKOYCHIINBAOLIee 000pYI0BaH e (CTALOHAPHOE UITH
MIEPEHOCHOE)

7.3

TlomernieHus a1t caMOCTOSITEIbHOM paGOTLI, OCHAlICHHBIC KOMHLI()TGpHOﬁ TEXHUKOH C BO3MOXKHOCTBIO MOJIKITFOYEHHUS K

cetr "MHTEpHET" M 00ECTIEUCHUEM JIOCTYIIA B SJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEILHYIO Cpely YHUBEPCHUTETA.




7.4

JlabopaTopun, OCHAIIEHHBIE CHEATBHBIM JTa00paTOPHBIM 000pyHOoBaHHEM: [{MCTIETYSPCKIH TOIYKOMILIEKT
tenemexanuku Jloza. ¥zen cBsasu YCTM c nmatoit monema YTII Yu.nab. ABromMaTtuzupoBanHoe pabouee MeCTo
sHepromucneruepa lllkadp ACTMYVY- KIIM-2mt Motopusriii ipuBof [TJIB-10-YXJI1 KoMIuieKT KOHTPOJIIIEPOB CBSI3U
TOITA3 MIIU (manorabaputHas naHens nHankanun). [lanens ynpasnerust ABP u passennaurensavu C1,A. Tlanens
ynpasnenus ABP u pazpenunurensamu Paer, Pllver,

7.5

INomemieHust A1t KypcoOBOTO MPOSKTHPOBAHYS / BRITIOTHEHHSI KypPCOBBIX PabOT, YKOMIUICKTOBAaHHBIE CIICIIHAIN3UPOBAHHOMN
MeOeTbI0 U TEXHUYECKUMU CPeJICTBAaMU 00yYeHHs (CTALIHOHAPHBIMH WM TIEPEHOCHBIMU).




[Tpunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

ABTOMATH3AIUSA CHCTEMBbI JJIEKTPOCHAOKEHMSI

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

HanpaBneHHe IOATOTOBKHU / CIICHIHUAJIbHOCTD

23.05.05 CucremMbl o0ecnieyeHHs IBMKEHUS MM0€E310B

(k00 u Haumenogawnue)

Hamnpasnennocts (mpoduiis)/crienuanu3arus

DJIEKTPOCHAOKEHHE KeJIe3HbIX 10POr

(Haumenosanue)



1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTallul — ONCHUBAHUC NPOMCKYTOUYHBIX M OKOHYATCIIBHBLIX PE3YyJILTATOB

oOydeHUs] 10 IUCLHIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBI IPOMEKYTOUHOM aTTECTALUU:

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

INIAaHUPYEMBIX  PE3YIIBTATOB OCBOCHHA

O®O — 3ayeT, KypCcOBOM MPOEKT 8 CEMECTP, IK3aMEH 9 ceMecTp.

[Tepeuens KoMIETCHIINA, (POPMUPYEMBIX B IIPOLIECCE OCBOCHUS TUCIIUTUTHHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kox mannkaTopa qOCTIDKEHIS KOMIIETESHITHN

ITK-3.1. AHanu3upyeT M COCTaBISIET CXEMbl aBTOMAaTH3UPOBAHHBIX CHCTEM
YIPaBICHUS, aIrOPUTMbI pabOTHl OJIOKOB M OTAENBHBIX Y3JIOB CHUCTEM
TEJIEMEXaHUYECKOTO YIPABJICHUS yCTPOUCTBAMH JIEKTPOCHA0KEHHS

I[IK-3: CmocobeH  BecTH  OINEpaTHBHOE
yIpaBJIeHUE paboroit YCTPOWCTB
aNeKTpocHaOkeHHuss Juia  OecrepeboitHoro
JNEKTPOCHAOKEHHST TATOBBIX U  HETATOBBIX
noTpeouTenei HKEJIE3HOIOPOIKHOTO
TpaHcIopTa

[IK-3.2. Pa3zpabatbiBaeT  aIrOpUTMEI

HOPMAaJIBHOH paboThI

OIICPATUBHBIX

MEPEKITIOYECHUN
YCTPOMCTB 3JIEKTPOCHA0XKEHHS NPH IUIAHOBBIX padOTax WM HApYIICHHUAX

Pe?;y.]II)TaTI)I O6y‘ICHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA

pe3yjibTaTaMu OCBOCHU O6pa3OBaTeHLHOI7I IMporpaMmbl

Kon 1 HanmeHOBaHMe Pe3ynbraThl 00y4eHus MO0 AUCIUILIMHE OreHOUHBIE O11eHOYHbIE

HMHAMKATOpa TOCTI)KEHUS MaTepHabl MaTepHabl

KOMIIETSHIINH (cemecTp 8) (cemectp 9)
[K-3.1. Ananuzupyer u OOyuaronuiics 3HaeT: TEXHUYECKUI PeryIaMeHT; OCHOBHBIE | Bompocsl

COCTaBIIIET CXEMBI
ABTOMAaTH3HPOBAHHBIX
CHCTEM YIIPaBJICHHUS,
ANTOPUTMBI PaOOTHI OJIOKOB
Y OTJACNBHBIX y3JIOB CUCTEM
TeJIEMEXaHHYECKOTO
yIpaBJICHUs yCTPOHCTBAME
IEKTPOCHAOKCHUS

XapaKTEPUCTUKU CUCTEM aBTOMAaTU3UPOBAHHOTO
YOpaBIEHUS  yCTPOHCTBAMU  3JIEKTPOCHAOXKEHUS U
00BEKTOB; CTPYKTYpPHbIE CXEMBI U OCHOBHBIC (YHKIHU
CHUCTEM aBTOMAaTH3HPOBAHHOIO YIPABIEHHS yCTPONCTBAMU
JNEKTPOCHAOKEHHS YIPaBICHUS

(Ne18-Ne21)

O6yqa}0m1/11710;1 YMECT: aHAJIM3UPOBATH U COCTABJIATH CXEMbI
ABTOMATU3UPOBAHHBIX CHUCTEM YHPABJIICHHA, aJITOPUTMbL
pa6OTBI OJIOKOB n OTACJIBHBIX Y3JI0B CHCTEM
TCIEMEXaHUYCCKOT'O YiipaBJCHUA YCTpofICTBaMH
3J'IeKTpOCHa6)KeHI/IH

3aganus
(Nel12-Ne21)

OOyJaronmiicss BIaJieeT: METOIUKOH MPOSKTHPOBAHUS
CTPYKTYpPhl CHUCTEMBI TEJIEeMEXaHWYECKOTO YIPaBICHHUS M
KOHTPOJISI YCTPOMCTBAMHU 3JIEKTPOCHAOKEHUS, METOTUKON
KOJAMPOBAHUS ¥ Mepeadu HHPOpMAaITHIH.

3aganus
(Ne22-Ne27)

TIK-3.2. PaspabatsiBaet
AJITOPUTMBI OIICPATUBHBIX
NEPEKIIIOYEHUN  YCTPONCTB
3NEKTPOCHA0KEHHS npu
IJIAaHOBBIX ~ paboTax o
HAPYLICHUSX HOPMAIIbHOM
paboTsl

OOyyaronuiicss  3HAaeT: KJIACCU(PUKAIMIO H  CXEMBI
ABTOMAaTU3UPOBAHHBIX CUCTEM YIPABIEHUS YCTPONCTBAMU
CHCTEMBI 3IEKTPOCHAOKEHUS, PEKUMBI
(hYHKIIMOHUPOBAHUS, YPOBHH YIIPABICHHSA, LIEIN U 33a]a9d
YIpaBJICHUS

Bonpocsl
(Nel-Nel7)

OO0yuaromuiics yMeerT: aHaIU3UPOBATh cxemy
JUCIIETYEPCKOTO yIpaBlI€HUs ycTpocTBaMu
JNEKTPOCHA0KEHHST Ha K/J| TPAHCIIOPTE B 3aBUCUMOCTH OT
YpOBHsI, LeNed M 3aJad yYOPaBIEHUS C  y4ETOM
9KCITYaTalMOHHO-TEXHUYECKUX TpeOOBaHHH.

3amanus (Nel -
Ne5)

OOyyaromuiicst BlajeeT: TEXHUYECKUM PETJIAMEHTOM;
CIOCOOHOCTBIO pa3padbaThIBaTh M aHAJTM3MPOBATEH paboune u
THUIIOBBIC 3as1BKHU Ha BBIIIOJIHEHHE OTICPATUBHBIX
MEPEKITIOUCHNH  YCTPOMCTB  DJEKTPOCHAOXKEHUS NP
TUTAHOBBIX pab0Tax W HapYyIICHHSIX HOPMalbHOH pabOTHI
CHCTEMBI TSATOBOTO HIIEKTPOCHAOKEHHS.

3amanus (Ne6 -
Nell)




[TpomexyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHOM U3 CIEAYIOMUX (HOpM:
1) coGecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC yHuBepcurera.

[TpomexyTouHas aTTectanus (IK3aMeH) IPOBOAUTCS B OJTHOM U3 creayoumx Gopm:
1) oTBeT Ha OWJIET, COCTOSINUIN M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.

[TpomexyTouHas aTTectanus (KypcoBOil MPOEKT) MPOBOJUTCS B OJHON U3 CIEAYIOMUX (OpM:
1) Bemonuenue 3aaannii B JUOC yHuBepcurera.
2) myOaudHas 3aIIuTa

2. TI/IHOBLIel KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEepHUaJIbI 1JISl OLCHKH 3HaHHﬁ, yMeHHﬁ,

HABBIKOB M (WJIN) ONBITA 1eATEJILHOCTH, XaPAKTEePU3YOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A

2.1 TunoBble BONPOCHI (TeCTOBBIE 3a/]aHKsI) /IJIA OLEHKH 3HAHMEBOT0 00pPa30BaTEIbHOIO

pe3yJbTara
Ko 1 HanMeHoBaHMe HHAUKATOPA JOCTHKECHUS OO6pa3oBateiabHBIN pe3yabTaT
KOMITETEHIINU
[1K-3.2. Pa3pabaTbIBaeT aliropuTMsbl OOyyaromuiicsi 3HaeT: KIaCCU(PHKAIMI0O M CXEMbl aBTOMAaTH3MPOBAHHBIX
OIepaTHBHBIX NEPEKIIIOUEHHI YCTPOHCTB CHCTEM YNPABJICHHS YCTPOHCTBAMH CHCTEMBI DJIEKTPOCHAOKEHHUS, PEKUMBI
INEKTPOCHAOKEHHS TIPH TUIAHOBBIX paboTax 1 (yHKIIMOHMPOBAHUS, YPOBHH YIIPABJICHUS, LIEIH U 33Ja4H YIIPABICHHS
HapyIICHUSIX HOPMaIbHOH paboThI

Bomnpoc 1. [IporpamMmmusIii TexHUIecknit komruieke APM DUL] BkirtogaeT B ce0s CIIEAYIONIIE TEXHHYECKIE CPeACTBa (UCKITIOUUTh
JIUIITHEE):

ManorabapuTtHas aHellb HHANKALN

AnanTep cBA3U

Omneparopckast cTaHIUs

Croiika KIT

Bomnpoc 2. ABroMaTH3MpOBaHHBIE YCTPOKICTBA YIIPABICHUS TO:

TexHuueckue ycTponcTBa, YHKINIO YIIPABICHUS KOTOPBIMH OCYIIECTBISACTCS JIUCTIETIEPOM

TexHnueckue ycTponcTBa, GyHKINIO YIIPABICHUS KOTOPBIMH OCYIECTBIISIETCS CAMUM yCTPOHCTBOM
TexHHueckue yCcTponCcTBa, GYyHKINIO YIIPABICHUS KOTOPBIMH OCYIIECTBIISETCS ONEPATHBHBIM IIEPCOHAIIOM
Texanueckue ycTpoicTBa, QyHKINIO YIPaBISHNS KOTOPBIMU OCYILECTBISIETCS aAMUHUCTPATHBHBIM IIEPCOHAIIOM

Bomnpoc 3. Duepromucnerdep (manee DYL) B meprox gexypcTBa sSBISICTCS:

EAnMHONMMYHBIM ONEPAaTUBHBIM PYKOBOJMTENIEM O OPraHM3allM{ ONEPATHBHOIO YIPABICHHUS YCTPOWCTBAMH DJICKTPOCHAOKEHHS
KEJe3HOW JIOpOTHM W3 YHWCNa aJMHUHUCTPATHBHOTO TEXHHUYECKOTO mepcoHasa. OTMEHa MOPHWKAa30B W PaCHOPSHKCHHH
SHeproamucueTyepa MOXKeET ObITh MPOU3BEICHA CTAPITIM YHEPTOANCIETYEPOM.

EavHOTMYHBIM OTIEpaTUBHBIM PYKOBOAMTENIEM 10 OPTaHW3ALWN ONEPATHBHOTO YIPABJICHUS YCTPOMCTBAMH AJIEKTPOCHAOKEHUS
’KeJIe3HON JOPOTH U3 YHCIIa aAMUHUCTPATHBHOTO NlepcoHana. OTMEHa IPHUKA30B U PacTIOpsKEHUH YHEPTOANCIIETIepa MOXKET OBITh
MPOM3BE/ICHA CTaPIINM YHEPTOAUCTIETIEPOM.

EavHOMMYHBIM ONIEpaTUBHBIM PYKOBOAWTENIEM 10 OPTaHW3ALWH ONEPATHBHOTO YIPABJICHUS YCTPOMCTBAMH AJIEKTPOCHAOKEHUS
JKEJIE3HOW JIOPOTH M3 YHMCIia ONEepaTHBHOTrO InepcoHasa. OTMEHa NMPHKa30B M PACHOPSDKEHUH 3HEproaucrerdepa MOXeET OBITh
MPOU3BEIEHA CTAPUINM YHEPTOAUCTIETIEPOM.

Bomnpoc 4. OniepaTHBHOE BEJICHHE 3JICKTPOYCTAHOBKAMH — 3TO:

Kareropus ympapieHuss 000py/IOBAHHEM TATOBBIX HMOJCTAHIINA, PAHOHOB JICKTPOCHAOKEHHS, PAHOHOB KOHTAKTHOW CETH, MPH
KOTOPO¥ Bce paboThI IO 0OCITYKUBAHHIO IICKTPOYCTAHOBOK MMPOU3BOMATCS C BEIOMA YHEPrOAHNCIeTIEepa.

Kareropuss ympaBnenusi obGopymoBanueM u BJI, mpu KOTOpodl MmO mpHKa3zy 3HEPTroOAMCIeTdepa TOJKHBI BBITIOTHITHCS
MePeKITIOUeHHs TIPH TOATOTOBKE MecTa padoT, JOMYCK K paboTe, JOKaIW3alus W yCTpaHEHHE MOBPEXKICHHH, BOCCTAHOBICHUE
HOPMAJIFHOTO peXKuMa paboTHI 3JICKTPOYCTaHOBKH, COOpKa CXEM IIaBKHU T0JI0JIe/1a, I3MEHEHHNE YCTABOK 3aIlHT.

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenogaBareis — pa3padOTINK OIIEHOYHBIX CPEJICTB.



Kateropust ynpasieHus 000py10BaHHEM TATOBBIX MOJCTaHLMH, pallOHOB 3JIEKTPOCHAOKEHUS, palOHOB KOHTAKTHOM CETH, NpH
KOTOpPOH Bce paboThl MO OOCITY)KMBAHUIO DJIEKTPOYCTAHOBOK IIPOM3BOJSATCS C BeJOMa JHEProJucIerdepa, JOMycK K pabore,
JIOKQJIM3alXsl U yCTPAaHEHHE MOBPEKACHUH, BOCCTAHOBJIEHHE HOPMAJIBHOIO PeXHMa paboThl 3JIEKTPOYCTaHOBKH, COOpKa CXeM
IUIaBKU TOJIOJNIE1a, U3MEHEHUE YCTaBOK 3alLUT.

Bomnpoc 5. OnepaTiBHOE yIpaBICHUE AIEKTPOYCTAHOBKAMH — 3TO:

Kareropus ympasneHuss 000pyIoBaHHEM TATOBBIX MOJCTAHITNHA, PaHOHOB JIEKTPOCHAOKEHISI, PAOHOB KOHTAKTHOW CETH, IpH
KOTOpPOH Bce pabOTHI IO 00CITyKHBAHHIO MIEKTPOYCTAHOBOK IMPOU3BOJIATCS C BEAOMA 3HEPTOAUCIIETYEPA.

Kareropus ympasnenus obGopymoBannem u BJI, mpw KOTOpOH 1O TpHKa3ly 3SHEpProAmcreTdepa JOJDKHBI BBIMOIHITHCS
HEPEKIIOYEHNS IPU TOATOTOBKE MECTa paboT, JOMYCK K paboTe, JIOKaIW3alysl U yCTPAaHEHUE MOBPEXKICHUH, BOCCTAHOBICHUE
HOPMAJIHOTO Pe)KMMa pabOoThI 3JIEKTPOYCTAHOBKHU, COOPKA CXEM IIABKH T0JIoJe/1a, M3MEHEHHE YCTAaBOK 3alllUT.

Kateropust ynpasneHus 000pyI0OBaHHEM TATOBBIX MOJCTAHLMH, PallOHOB 3JIEKTPOCHAOKEHUS, paHOHOB KOHTAaKTHOW CETH, NPU
KOTOpPOH Bce paboThl MO OOCITYKMBAHUIO DJIEKTPOYCTAHOBOK ITPOM3BOIATCS C BEJOMa 3HEpProaucreTdepa, AOIYCK K padoTe,
JIOKAJIM3alXsl U yCTPAaHEHHE MOBPEKACHUH, BOCCTAHOBJIEHHE HOPMAJIBHOTO pPeXHMa paboThl 3JEKTPOYCTaHOBKH, COOpKa cXeM
IUIaBKY TONI0JIe [a, U3MEHEHUE YCTaBOK 3allUT.

Bomnpoc 6. IlepexnroueHnss KOMMYTalMOHHBIX alllapaToB M JOMYCK K paboTe Ha 000pynOBaHHE, HAXOMAIIEECS B yNPABICHUH
SHEproucneTdepa, ohopMILIETCS:

IIprka3oM ¢ 3amKChI0 B ONIEPATHBHOM >KypHAJIE.

PacniopsikeHHeM ¢ 3aIKChIO B )KypHaJIe yCTAHOBICHHON (pOpMBI

YBeIOMIIEHHEM C 3aIHCHIO B )KypHaJe yCTAHOBICHHON (JOPMBI ONIEPATUBHOTO NIEPCOHANA, OCYIIIECTBUBIINI NTEPEKITIOUCHUE

Bomnpoc 7. Jlomyckaercst iu npu nepeaade onepaTHBHONW nH(opmanuu (MpUKa3oB, YBEAOMIICHUH M T.II.) SHEPTOIUCIETYEPOM
UCIIOJIb30BaTh COTOBYIO CBA3b

JomyckaeTcs, eclii JaHHas COTOBas CBA3b UCIOJb3YeTCs IO KaTeropuel — ciykeOHas (CIry>keOHbIH HoMep)

He nonyckaercst B 1000M cityuyae

Jomyckaercd, eclii Ha BpeMs IIeperoBOopoB TenaedOH MOAKIIOYEH Mapaule]bHO CEIEeKTOPHOH CBA3U, 000pPYJOBAHHYIO
pEerucTparopaMy neperoBopos

Bomnpoc 8. DueproaucreTuep, YIPaBSIIOMMKA 3IEKTPOYCTAHOBKAMH JTHCTAHIUH JIICKTPOCHAOKEHUS, 00s3aH (HUCKIIIOYUTH
JIUIITHEE):

O0ecnevnTh HOPMAITBHYIO pabOTy YCTPOUCTB AIEKTPOCHAOKESHUSI.

BhINOMHATE ONIEPaTUBHOE YIIPABIEHHE YCTPOUCTBAMHE dIIEKTPOCHAOKEHUSI.

OOecrnieunTh OpPraHM3alUI0 TEXHHYCCKOTO OOCIY)XMBAaHUSI M PEMOHTa YCTPOMCTB JJIEKTPOCHAOKEHHUS JIUCTAHIIUU
AIEKTPOCHAOKESHHSI.

YcTpaHsTh HapyHIICHUS HOPMaJIbHON pabOThI YCTPOUCTB 3JIEKTPOCHAOKECHHUS C YIETOM MOE3HON 00CTaHOBKH.

IIpousBecTr 0cMOTP 00OPYAOBAHMS TATOBOW MOICTAHIMH, NMPHYEM OCMOTD MPOBOIMTCSA OTHOBPEMEHHO MPUHHMAIOIIMM U

CAaruMm CMEHY.

Bomnpoc 9. [Ipu HecyacTHBIX CiTydasx, MPOUCIISAIINX IIPH pad0Tax B YCTPOWCTBAX IIEKTPOCHAOKEHHS, SHEPTOAUCIIETIEp 00sI3aH:
Jis ocBOOOXIEHHUS TOCTPAIaBIIETO OT NEHCTBHSA SJIEKTPUYECKOTO TOKA IMPOU3BOIUTH CHITHE HANPSOIKCHHS C YCTPOWCTB
2JIEKTPOCHA0KEHUSI.

OpraHu3oBBIBaTh IEPEBO3KY IMOCTPAJABIIETO aBTOMAIIMHOW, aBTOMOTPHCOW, MOTOBO30M, aBTOJPE3MHOW WM APYTUMH
TPaHCHOPTHBIMH CPEACTBAMHU.

O Hec’YacTHOM Cllyyae He3aMeJIUTEIBHO JOKIIAIbIBATh PYKOBOJICTBY TUCTAHITUH AJIEKTPOCHAOKCHUS.

Bce nepeuncneHHbIe IeHCTBUS.

Bomnpoc 10. Jlomyckaercst i COBMENIATh MPHKAa3bl HA MEPEKIIOYCHUE Pa3beAMHUTEINICH, BBIKIIOUATEICH (KOMMYTAI[HOHHBIX
anmaparoB) U MPHUKa3bl Ha TPOU3BOJICTBO PaOOT B YCTPOHUCTBAX DIEKTPOCHAOKEHUS:

Honyckaercs

JlomyckaeTcsi, ¢ pa3pelieHus JHeProucIieTyepa, ¢ 00sA3aTENbHON 3aMUCHIO B KYpPHAI yCTAHOBJICHHON (OPMBI.

He nonyckaercs

Bompoc 11. K ycTpoiicTBaM TEXHOJIOTHYECKOW aBTOMATHKE OTHOCHTCSI:
1. YcTpolcTBO aBTOMAaTHUECKOTO OXJIaXICHUS TpaHc(hopMaTopoB.
2. Bce nepeuncieHHble yCTpOUCTBa.
3. YcTpoHCTBO TeneynpaBiIeHUs
4. YCTpOoHCTBO aBTOMATHYECKOTO PETYIHPOBAHUS HANIPSIKCHAS

Bomnpoc 12. K ycrpoiicTBaM CHCTEMHON aBTOMAaTHKE OTHOCUTCS:
1. YCTpoOHCTBO TenecurHaIn3auu
2. YCTpOHCTBO aBTOMATHUECKOTO OXJIKIACHHS TpaHCPOPMATOPOB.
3. Bce nepeuncieHHble yCTpOUCTBa.
4. YCTpoicTBO aBTOMaTH4ECKOTO PEryIMPOBaHUS HAIPSHKEHHS

Bompoc 13. K ycrpoiicTBaM CHCTEMHOH aBTOMAaTHKE OTHOCHUTCS:
1. YcTpolicTBO TeneynpaBieHusl.
2. YCcTpo#CTBO aBTOMaTHYECKOT0 IOBTOPHOTO BKIIOUECHHUS.




3. YcTpoHCcTBO aBTOMAaTHUECKOTO 110JI0TPEBa IIPUBOIOB U MACJIa BHICOKOBOJIBTHBIX BBIKJIFOUATENICH.
4. Bce nepedncieHHbIE yCTPOUCTBA

Bomnpoc 14. K ycTpolicTBaM T€XHOJIOTHUECKOH aBTOMaTHKE OTHOCHUTCS:
1. YcTpoicTBO TeneynpaBiieHusl.
2. Bce nepeuncieHHble YCTPONCTBA.
3. YCTpoHCTBO IPOTPaMMHO-JIOTHIECKOTO BKIIOUCHHS U OTKIIIOYSHHS 000pyIOBaHNUS.
4. YCTpOWCTBO aBTOMaTHYECKOTO BKITFOUSHHS pe3epBa

Bomnpoc 15. K ycTpolicTBam cHCTEMHO# aBTOMAaTHKE OTHOCHUTCSI:
1. YcTpoHcTBO MPOrpaMMHO JIOTHUECKOTO BKIIFOUSHHUS M OTKIIIOYEHUsI 000PYAOBaHUSL.
2. YCTpONUCTBO TeNeU3MEPEHHUS.
3. Bce nepeuncieHHbIe yCTPOHCTBa
4. YCcTpoicTBO aBTOMaTH4ECKOTO BKIIIOYEHHS pe3epBa

Bomnpoc 16. K cuctreMHoii aBTOMaTHKe OTHOCUTCS:
1. ycTpoiicTBa IPOTUBONOKAPHON CUTHAIU3ALIUH.
2. peneliHas 3aUIUTa.
3. BcE IEpEUHCIICHHbBIE CHCTEMBI
4. mporpaMMHO TexHU4ecKuil kommekec APM sHeprogucneruepa

Bomnpoc 17. K TexHONIOrHUeCKO aBTOMaTHKE OTHOCUTCSL:
1. peneiinas 3ammura.
2. BCE MEPEUNCIICHHBIE CUCTEMBI.
3. mporpaMMHO TexHHUecKuil komruiekc APM sHeproaucnerdepa.
4. ycTpoHCTBa MPOTUBONOXKAPHON CUTHATIM3AIUU

[IK-3.1. Amammupyer wu cocTaBisieT cxeMbl | OOyJaromuiics  3HaeT:  TEXHUYECKHH  periiaMeHT;  OCHOBHEIC
ABTOMATH3HPOBAHHBIX CHCTEM YIpaBlCHUS, | XapaKTePUCTUKH  CHCTEM  aBTOMATH3MPOBAHHOTO  YNPABICHUS
ITOPUTMBI pabOTHI OJIOKOB M OTAEIBHBIX Y3JI0B CHCTEM | YCTPOHCTBAMHM 3JIEKTPOCHAOKEHUS N OOBEKTOB; CTPYKTYPHBIE CXEMBI U
TEJIEMEXaHUUECKOTO  YNPABIEHWS  YCTPOWHCTBaMH | OCHOBHBbIE (YHKIMM CHCTEM aBTOMAaTH3MPOBAHHOTO YIIPABICHHS
3JIEKTpOCHAa0KEHHS YCTPOWCTBAMH JIEKTPOCHA0KEHHSI YITPABICHHS

Bomnpoc 18. Llens ynpasnernus COJI B aBapuitHOM peskuMe 3TO:

1. ToanmepxkaHue yCTOMYMBOCTH DJIEKTPOCHAOKEHMSI W KadeCTBa SJIEKTPOIHEPTHUH TPH 00ECHEeYSHUH COXPaHHOCTH U
NPEA0TBPALICHUH HEJJOYCTUMOI0 H3HOCA 000PYA0BaHUS, AJIEKTPOOE30aCHOCTH M EPEBO CUCTEMbI 32 MUHIUMAJIbHO
BO3MOXKHOE BpEMsI B HOPMAJIBHBIN PEIKHM.

2. BoccraHoBieHHE 9JIEKTPOCHAOKEHHS TPH MHUHHMAaJIbHOM yiiepOe sl mnoTpeOuTeseld H3-3a IepepbiBa B
3JIEKTpOCHAOX)EHNH 1 0OecTiedeHre COXPaHHOCTH 000PYyI0OBaHUS U JIEKTPOOE30MacHOCTH.

3. Jlokanu3aius U ycTpaHEeHHE aBapuH IPH MUHIMAaJIbHOM NIPHYMHEHHOM €10 yiepoe.

4. Hapexxnoe cHaOxeHNE IOTpeOUTENIEH NIEKTPOIHEPTHEl YCTAaHOBIEHHOTO KauecTBa IPH MAKCUMAIbHONW SKOHOMHUYHOCTH
W BBHIIOJHEHUHM YCIOBHH MO OE30MacHOCTH 3JEKTPOCHAOXKEHUS, COXPAHHOCTH O0OpYyNOBaHMS, BIMSHHIO Ha
OKPYXAIOLIYIO CPEAY Y MHUTAOIIYIO SIEKTPOCUCTEMY

Bomnpoc 19. llens ynpasnenus COJI B mocineaBapuifHOM pPexIMe 3TO:?

1. IonnepxaHue yCTOMYMBOCTH 3JIEKTPOCHAOKEHUS M KA4eCTBA HJICKTPOIHEPTHH INPH OOECIIEYeHUH COXPAHHOCTH M
MIPEJOTBPALICHUN HEJOITyCTUMOTO H3HOCA 000PYIOBaHMS, JIEKTPOOE30IMACHOCTH 1 TIEPEBOJ] CUCTEMBI 38 MUHIMAIBHO
BO3MOXKHOE BpEMsI B HOPMAJIbHBIN PEIKHM.

2. BoccraHOBIEHHE DJEKTPOCHAOKEHHWS MPH MHHHMANbHOM ymiepOe [uid moTpeOuTeneld u3-3a IepephiBa B
3JIEKTPOCHAOXKEHNH U 0OecTiedeHre COXPAaHHOCTH 000PYyI0OBaHHUS U SJIEKTPOOE30TTaCHOCTH.

3. Jlokanuzanus ¥ ycTpaHeHUE aBapUH P MUHUMAaJIbHOM HPUYHHEHHOM €10 yiepoe.

4. HapexxHoe cHaOxeHNE IOTpeOUTENIEH IIEKTPOIHEPTHEl YCTAHOBIEHHOTO KauecTBa NPH MAKCUMAIbHONW 9KOHOMHUYHOCTH
W BBHIOJHEHUHM YCJIOBHH MO OE30MacCHOCTH 3JIEKTPOCHAOKEHHS, COXPAHHOCTH OOOpYIOBaHMS, BIMSHHUIO Ha
OKPYXKAIOLIYIO CPEAY U MHUTAOLIYIO SIEKTPOCUCTEMY

Bomnpoc 20. Llens ynpasienus COJI B yTsHKeJI€HHOM pEKHME 3TO:

1. IonnepxaHue yCTOMYMBOCTH 3JIEKTPOCHAOKEHUS M KA4eCTBa SJICKTPOIHEPTHH INPH OOECIIE€YeHHH COXPAHHOCTH M
MIPEJOTBPALICHUN HEJOITyCTUMOTO H3HOCA 000PYIOBAHHUS, JIEKTPOOE30IMaCHOCTH U IEPEBOJ] CHCTEMBI 32 MUHIMAJIHHO
BO3MOYHO€ BPEMS B HOPMAJIBHBIN PEXUM.

2. BoccraHOBIEHHE DJEKTPOCHAOKEHHWS MPH MHHHMANbHOM ymiepOe [uid moTpeOuTeneld u3-3a IepepbiBa B
AJIEKTPOCHAOXKEHUH U 00eCIIedeHre COXPAaHHOCTH 000PYIOBaHUS M DJIEKTPOOE30ITaCHOCTH.

3. Jlokanu3amus U yCTpaHEHHE aBapyuH IPH MUHIMAaJIbHOM NIPHYMHEHHOM €10 yiepoe.

4. Hagexxnoe cHaOeHHE TIOTPEOUTENEH SIIEKTPOIHEPTHEH YCTAHOBICHHOTO KaueCTBa IMPY MaKCUMaTbHONH SKOHOMHYHOCTH
W BBIOJHEHUHM YCJIOBHH 1O OE30MacHOCTH 3JIEKTPOCHAOKEHHUS, COXPAHHOCTH O00OpYHOBaHHUS, BIUSHHUIO Ha
OKPY>KaIOLIYIO CpeAy U MUTAOLIYIO JIEKTPOCUCTEMY

Bomnpoc 21. Ilens ynpasienns COJI B HOpMaIbHOM pEKUME 3TO:




1. IonnepxkaHue yCTOMYMBOCTH DJIEKTPOCHAOKEHUSI M Ka4yeCTBA DJIEKTPOIHEPTHMH NPH OOECHEYEHUH COXPAaHHOCTH H
NIPEA0TBPALLIEHIH HEJJOIYCTUMOI0 H3HOCA 000pYA0BaHUs, JIEKTPOOE30IaCHOCTH U IIEPEBOJ CUCTEMBI 32 MUHUMAJIbHO
BO3MOKHOE BpeMs B HOPMAJIBHBIN PEXKUM.

2. BoccraHoBieHHE DJEKTPOCHAOXKEHWS NpPU MUHMMaJbHOM ymiepOe [yt morpebuTenei u3-3a mepepbiBa B
3NIEKTPOCHAOKEHUU U 00eCIIeueHrue COXPaHHOCTH 000PYI0OBaHUS U INEKTPOOE30IIaCHOCTH.

3. Jlokanuzanus U ycTpaHEHHE aBapuH IIPH MUHUMAIBHOM IPUYMHEHHOM €10 yepoe.

4. HanexxHoe cHaOKeHHE OTpeOnTeNei 3JIeKTpoIHepTriel YCTaHOBIICHHOTO Ka4eCTBa IIPH MaKCUMAaIbHOH SKOHOMHUIHOCTH
U BBIIOJHEHUHM YCIOBHH MO OE€30MaCHOCTH 3JEKTPOCHAOKEHUS, COXPAHHOCTH OOOpYHOBAaHWS, BIMSHHUIO HA
OKPYXKAIOIIYIO CPEAY U IMHUTAOIIYIO SIEKTPOCUCTEMY

Bomnpoc 22. TexHoyornyeckas aBTOMaTuKa periaer:
1. 3agaun ynpasneHus, 00eCIeYNBaIOIINE HOPMAIBHYIO Pa0OTy 3JIEKTPOIHEPIETHUECKOT0 000pyJOBaHHsI, HEOOX0IUMO
JUISL BBITTOJTHEHUS UM CBOMX (DYHKIIHH, ONpEIeNIIeMbIX YCIOBUSMH PaOOThI B YCTPOHCTBAaX 3JIEKTPOCHAOKEHHUS.
2. 3agaum ynpasJeHUs MPOLECCOM dJIEKTPOCHAOKEHUsI, 00eCIIeUnBaIOIIEro aBTOMaTHUECKOE YIPaBICHHE B HOPMAJIbHOM,
YTSDKEJIEHHOM, aBapUIHOM U TIOCTICaBapUITHOM PEXXUME PabOThI AJIEKTPOIHEPTETHIECKOM 000pYAOBaHHUS
3. 3aga4m ynpaBieHUs, CBSI3aHHBIC C aBTOMAaTU3UPOBAaHHBIM COOpOM, 00paboTKOW MH(MOPMALUH, ¥ LEHTPATH30BAaHHBIM
YIpaBICHUEM U KOHTPOJIEM YCTPOUCTBAMH JIEKTPOCHA0KEHHS

Bomnpoc 23. CucteMHasi aBTOMATHKA PEIIALT:
1. 3aga4n ynpaBieHusl IPOIECCOM IEKTPOCHAOKEHHS, 00ECIICUYMBAIOIETO ABTOMATHIECKOE YIIPABICHUE B HOPMAJILHOM,
YTSHKSICHHOM, aBAPUITHOM U MIOCIICaBAPUIHOM PEIKUME pabOThI 3JEKTPOIHEPTETHISCKOM 000PYA0BAHUSL.
2. 3a7aum ympaBieHUs, CBSI3aHHBIC C ABTOMATU3UPOBAHHBIM COOPOM, 00pabOTKON MH(MOPMALIUH, ¥ HEHTPATH30BAHHBIM
yIpaBJICHUEM U KOHTPOJIEM YCTPOWCTBAMH DJICKTPOCHA0KEHUS
3. 3amaun ynpasieHUs, 00CCIICUUBAIOIINE HOPMATIBHYIO PabOTy 3JICKTPOIHEPTETHYCCKOTO 000PYA0BaHsI, HEOOXOAUMOI
JUISL BBITIOJTHEHUSI UM CBOUX (DYHKIIHIA, OTIpENIeNIIEMbIX YCIOBUSMHU pabOThI B YCTPOMCTBAaX 3JEKTPOCHAOKEHUS.

Bomnpoc 24. TenemexaHudeckasi CHCTEMa pPeLIALT:
1. 3agauu ynpaBieHHs MPOIECCOM IJIEKTPOCHAOKEHUS, 00ECTIeUNBaIOIIEro aBTOMaTHUECKOE yIPaBiIeHHEe B HOPMAaJIbHOM,
YTsDKEJIEHHOM, aBapUIHOM U TIOCIIeaBapUitHOM peskuMe pabOoTHI 3JEKTPOIHEPTeTUIESCKOM 000pyJOBaHHS.
2. 3amaud ympaBlieHUs, CBSI3aHHBIE C aBTOMAaTH3UPOBAaHHBIM cOOpoM, 00paboTKol MH(DOPMAINH, U ICHTPATN30BaHHBIM
YIpaBJICHHEM U KOHTPOJIEM yCTPOHCTBAMH 3JIEKTPOCHAOKCHHS.
3. 3amaun ympaBieHHs, 00eCTICYUBAIOIINE HOPMATBHYIO pab0Ty AJIEKTPOIHEPTETHYECKOTO 000PYIOBaHHS, HEOOX0AUMOM
JUTSL BBITTOJTHEHUSI UM CBOMX (DYHKIIUH, OTIPEIEIIEMBIX YCIOBHSMH PaOOTHI B YCTPOHCTBAX ANEKTPOCHA0KECHUS

Bomnpoc 25. THpopMannoHHbIi H3MEPUTENBHBIH KOMIUIEKC pealiu3yeT QyHKIHH (BBIOpaTh OJMH HIIM HECKOJIILKO OTBETOB):
cbopa u 00paboTKH HHPOPMAILIUU O COCTOSHHH CPEJCTB U3MEPECHUI

pacueTa MoTephb NEKTPOIHEPTUH OT TOUYKH U3MEPEHHUH 10 TOUKH IOCTaBKH

noJroroska otuera B XML-popmate aist nepenauu tpedyembix qanHbix B HIT «ATC» mo anekTpoHHO# nourte
aBTOMAaTHYECKUI cO0p MH(POPMALINH TI0 YUETY IEKTPOIHEPTUH OT IPHOOPOB yueTa

IIPOBEACHUS U3MEPEHHUI

agrwnE

Bonpoc 26 MupopMaoHHBIH BBIYHUCIUTENBHBII KOMIUIEKC 3JI€KTPOYCTAHOBKM peanu3yeT (YHKIHUU (BBIOpaTh OIMH WIH
HECKOJIbKO OTBETOB):

cbopa u 06paboTK HHGMOPMAIUH O COCTOSHUH CPEJICTB U3MEPCHUH

pacyera Motepb EKTPOIHEPTUH OT TOUKU U3MEPEHHH 10 TOUYKH TIOCTABKU

moaroToBka oryera B XML-dopmare s nepemaun tpedyembix naHubIX B HIT « ATC» mo 31neKTpoHHON TIoUTe
aBTOMAaTHYECKHH c60p HHGOPMAIINH 110 YUETY HIEKTPOIHEPTUH OT MPHOOPOB yUeTa

MIPOBEJICHUS U3MEPEHUI

agrwdE

Bonpoc 27. NudopManMOHHbIH BBIYUCIUTENBHBI KOMIUIEKC DJIEKTPOYCTAHOBKH peanu3yeT (GpyHKUuU (BHIOpATh OJUH WIIH
HECKOJIBKO OTBETOB):

cbopa u 00paboTKH HH(POPMALIUU O COCTOSHHH CPEJCTB U3MEPECHUI

pacyera noTepb JIEKTPOIHEPTUHU OT TOUYKH U3MEPEHUH 10 TOUKH MOCTABKU

moaroToBka oryera B XML-dopmare juis nepenaun tpedyeMbix naHHbIX B HIT «ATCy 10 31eKTPOHHOW OYTe
ABTOMATHYECKHI cOOp MHPOPMALIUH 10 YIETY AIIEKTPOIHEPTUH OT IPHOOPOB yUyeTa

MIPOBEJICHUS U3MEPEHUI

agkrwbdE

Bomnpoc 28. M opMalmoHHbINH H3MEPUTENBbHBINA KOMIUIEKC BKIIFOUAET B ce0s ClIeIyONINe TEXHUIECKUE CpelIcTBa (BbIOpaTh OIMH
WJIH HECKOJIBKO OTBETOB):

I/I3M€DHTCI[BHBI€ TDaHCd)ODMaTODBI TOKa

ITpOMKOHTpOJLIED UITH CEPBEP B MPOMBIIUICHHOM UCIIOIHEHHU

HzmMepurenbHbie TpaHCHOPMATOPBI HAIPSHKECHUS

[pubopsl yyera
TexHuYecKkue cpecTBa NpuéMa-rnepeiavyn JaHHBIX (KaHAI000pa3yolas anmaparypa)

agrwnE

BO]IpOC 29. I/IH(I)OpMaHPIOHHLII;'I BBIUMCIIUTCILHBIA KOMILICKC QJICKTPOYCTAaHOBKU BKJIFOYACT B cebs CJICAYIOMNUE TCXHUYCCKUEC
CpeACTBa (BI)I6paTL OJVH UJIM HCCKOJIBKO OTBGTOB)Z




W3zmepurenbHble TpaHcHOPMATOPHI TOKA

[Tpubops! yuera

arwbdPE

IIpOMKOHTpOIIEP WU CEPBEP B MPOMBINUIEHHOM HCIOJHEHUU
W3mepurenbHble TpaHCHOPMATOPHI HAPSDKEHUS

TexHuueckue cpeacTBa NpuéMa-rnepeaun JaHHBIX (KaHaJ’IOOGDa?,VIOHIaﬂ ar[r[apaTVpa)

2.2 TunoBble 3aJaHUA Uil OLIEHKH HABBIKOBOI'0 00Pa30BaTeIbHOI0 pe3yJbTaTa

Kon n HanmeHnoBanue WHAWKAaTOpa DTOCTUKCHUSA
KOMIICTCHII N

O0pa3oBaTeNbHBIN pe3yNbTaT

[IK-3.2. PazpabaTrIBaeT anropuTMBI OTIEPATUBHBIX
MEePEKIIOUYEHUH YCTPOHCTB 3JIEKTPOCHAOKEHUS IPU
IUIAaHOBBIX pab0Tax M HapyLICHUSIX HOPMaJIbHOW paboThI

OOyJatonuiicss yMeeT: aHaJM3UPOBaTh CXEMY IHUCIIETIEPCKOTO
YIPaBICHUSI  yCTPOWCTBaMHM  JJIEKTPOCHAOXKEHMST Ha  X/I
TPaHCIIOPTE B 3aBUCHUMOCTH OT YPOBHSI, IeJIel U 3a1a4 yIpaBIJICHUS

C YUCTOM IKCIUTYAaTaAHUOHHO-TEXHUYCCKUX Tpe60BaHPII7L

3ananue Nel
s 3aganHoro ywyactka B APM OUIl mpousBecTH aHaimW3 CTPYKTYpHOHW CXEMBI y4yacTKa TSITOBOTO 3JIEKTPOCHAOKEHHS.
OmnpenenuTs KOJINYECTBO, COCTaB U Ha3HAYCHHUE KOHTPOIHUPYEMBIX TYHKTOB.

3agaHue Ne2
Juis 3amanHOTO yuactka B APM DUl nmponsBecTy aHaTU3 MIUTOBON CXEMBI y4acTKa TATOBOTO AJIEKTpOocHaOkeHus. OnpenenuTs
KOJIMYECTBO, COCTaB M Ha3HAUYEHHE OOBEKTOB ANCIIETUYEPCKOTO YIPABICHNUS, B 3aBUCHMOCTH OT Buaa ynpasierus (PY, TY, IV,
TC).

3amanne Ne3
Jus 3amanHOTO ywyactka B APM DUILl mpousBecTn aHanwm3 MIMTOBOW cxeMbl SHeprermdeckux myHktoB (IIC, IIIC, 2UD).
OnpeaenuTs IS KaXI0r0 paclpeeIuTeIbHOIO YCTPOHUCTBA TEKYyIIee CocTosIHUE yeTpoiicTB (Bki/OTKIT), KOUYECTBO, COCTAB U
Ha3HaYeHHe 0OBEKTOB AUCIETYEPCKOTO YIPaBIeHHs, B 3aBUCUMOCTH OT Buja ynpasiuenus (PY, TY, 1Y, TC).

3aganue Ned
s 3amansoro yyactka B APM DUL npousBecTy aHau3 MIMTOBOM CXEMbI Y4acTKa TATOBOTO 3JIeKTpocHadxeHus. OnpenennTb
KOJINYECTBO, COCTAaB U Ha3HAYCHHUE YCTPOICTB TexXHOJIorn4deckoi apromatuku Ha KII, BXomsmux B cocTaB yyacTka.

3aganue Neb
Jus 3amansHoro ydactka B APM DUl nmponsBecTr aHANIH3 IIUTOBOM CXEMBI y9acTKa TATOBOTO 3JeKTpocHabxeHus. OnpenenuTsb
KOJINYECTBO, COCTAB U Ha3HAYEHHE YCTPOICTB cUcTeMHOM aBToMaTuky, Ha KII, Bxoadmux B cocTaB ydyacTka.

[IK-3.2.  Pa3pabarbiBaeT  adrOPUTMBI  OIEPATUBHBIX
NEePEKITIOYCHHI  YCTPOMCTB  ANEKTPOCHAOKEHUS  NpH
IUIAHOBBIX pabOTax U HapYIICHUSIX HOPMAIbHOU paboThI

OO0yuaromuiics BJIAJICET: TEXHUYECKUM periiaMeHTOM;
CIOCOOHOCTBIO pa3pabaThiBaTh M aHAJIM3UPOBATh pabouue u
THUIIOBBIC 3asBKUA HA BBIOJHEHHE OINEPATUBHBIX MEPEKIIOUCHHI
YCTPOMCTB  DIEKTPOCHAOKEHUSI MPU I[UIAHOBBIX paboTax u
HapyIIeHUSIX ~ HOPMalbHOW  pabOThl  CHUCTEMBI  TATOBOTO
JJICKTPOCHA0KEHUS

3ananue Neb
[IpoaHaM3upoOBaTh Y4aCTOK TSATroBOro dnekTpocHadxkeHus Ko k1. CocTaBuTh TUIIOBYIO TakTHUECKYIO 3asBKY JUIsl IPOU3BOJICTBA
paboOT Ha KOHTAaKTHOW CETH CO CHSTHEM HampshkeHus. Pa3paboTaTh anroputM HEOOXOIAMMBIX MEPEKIIOUEHHH YCTpOMCTB
ANIEKTPOCHAOKEHHMS I Havyalla U OKOHYaHHs IIPOU3BOJICTBA padoT.

3amanne Ne7
[IpoaHamu3upoBaTh y4acTOK TATOBOTO deKTpocHaO)eHuUs KO »xa. CocTaBUTh TUTIOBYIO ABapHIHYTO 3asiBKY IS IIPOM3BOJICTBA
paboT Ha KOHTAKTHOH CETH CO CHATHEM HalpsDKeHus. Pa3paboTaTh alroputM HEOOXOIMMBIX IEpEeKIIOYCHUH YCTPOWCTB
JMEKTPOCHA0KEHUS ISl Havajia U OKOHYAHHSI TPOU3BOJICTBA padoT.

3ananue Ne8
[Ipoanamu3upoBaTh y4acTOK TSTOBOTO 3JeKTpocHaOkeHUs KOmr xn. Pa3paborate momonHUTENnbHBIE Mepomnpustus mo Th,
CBSI3aHHBIE C JIBIDKEHUEM II0€3/10B IPH OPraHU3alM{ IUIAHOBBIX Pa0OT Ha y4acTKe KOHTAKTHOW CETH CO CHSATHEM HampsHKEHUS
(Banpemenue nBrkeHus Mo Ne cre370B U 32 Ne cTperok)

3ananue Ne9
ITpoaHanu3npoBaTh y4acTOK TATOBOTO 3eKTpocHabx)eHus Ko k. Pacincats anroputm neficteust OUII ¢ 0CHOBHBIME dTanaMu
MIPOXO’KACHUS THITOBOH 3asBKH 10 pabodeil B ciIydyae OpraHU3alMy IPOU3BOJCTBA PadOT HA 3aJJaHHOM yJacTKe

3aganue NelO
IIpoanamu3upoBath y4acTok anekrpocHadkeHnus Komr sxi. CocTaBuTh THHOBYIO TaKTHUYECKYIO 3asBKY IS MPOU3BOJCTBA paboT
Ha KOHTAKTHOHM CETH MOJ HampspkeHueM. Pa3paboTaTh anropuT™M HEOOXOAMMBIX IEPEKIIFOUCHUN YCTPOMCTB AIICKTPOCHA0KEHUS
JUTS Havayia ¥ OKOHYaHHS IPOU3BOJICTBA PadoT .

3amanme Noll
[Ipoanamu3upoBaTh y4acToK TSIroBOro siekrpocHadkenus Kom xa. B APM DUI] OcyiiecTBUTh NEPeBO MUTAHUS KOHTAKTHON
CeTH CTaHIMM Ha OadmacHbId (uaep MpW 3asBICHHOW paboTe HAa KOHTAaKTHOW CETH B 30HE «X» MO «X» IMYTH CO CHITHEM
HanpspkeHus. Pazpaborars anroput™ Aeiicteuii UL mpy ocymiecTBISHIH ONIEPaTHBHOTO TIEPEKITIOYCHUS.

TIK-3.1. AHanu3upyer u COCTaBJISICT cxembl | OOy4aronmuiicss yMmeeT: aHalM3UpPOBAaTh M COCTABJSITH CXEMBI
ABTOMATH3MPOBAHHBIX CHCTEM YIPABJICHHS, AaJITOPUTMbI | aBTOMATU3UPOBAHHBIX CHUCTEM YIPABIICHHS, ajJrOPUTMbI pabOThI
paboThl  OJIOKOB M OTAEIBHBIX  Y3JIOB  CHCTEM




TeJIEMEXaHUIECKOro yIpaBIeHUs yCTpOWCTBaMU | OJIOKOB M  OTAEIBHBIX Y3JIOB CHCTEM TEJIEMEXaHMYECKOro
JNEKTPOCHA0KEHHS YIIPaBJICHUS yCTPOMCTBAMH JIEKTPOCHA0KEHHS

3amanue Ne 12.
[poananu3upoBath 3aJaHHBIH YYaCTOK TATOBOTO AIeKTpocHaOkeHus KOm sk COCTaBUTh CTPYKTYPHYIO CXeMY TeleMeXaHH3aluu
ydJacTka Ha 06a3ze mporpaMMupyeMsbIx Jjorndaeckux koHTpoiuiepoB PLC ACTMY. [IpousBectr pacdeT 9uciia ¥ BEIOOP THITA CTOMKH
st kaxgoro KIT ¢ ygerom nHpOpManmoHHOH eMKoCcTH. [IpeycMOTpeTh CHATHE NapaMeTpOB TEIEU3MEPEHHUS C OCHOBHBIX LIHH
Py 24D, IIC, IIIIC.

3aganue Ne 13.
[Ipoananu3upoBaTh 33AaHHBIH Y4acTOK 31eKTpocHadxeHust Komr x1. CocTaBUTh CTPYKTYPHYIO CXEMY TeJIeMeXaHNU3alu1 y9acTKa
Ha 0a3ze MUKpoIpoueccopHoi cucreme tesniemexanukn AMT. [IpousBecti pacder uucia U BBIOOp THIIA CTOMKY Juis Kaxkaoro KIT
¢ yaeToM HHPOPMaIHOHHOM eMKOCTH. [IperycMOTpeTs CHATHE TapaMeTpoB Tellen3MepeHus ¢ ocHOBHBIX muH PY D43, I1C, II1C.

3amaune Ne 14.
[poananu3upoBath 3aJaHHBIA y4aCTOK TATOBOTO AeKTpocHaOKeHUs KO sx1. COCTaBUTh CTPYKTYPHYIO CXeMY TeleMeXaHH3aluu
ydacTKa Ha 0a3e MHUKpPO3JIEKTPOHHOH cructeme TenemexaHukd MCT-95. IlpomsBectn pacder 4mcia u BBIOOP THIA CTOMKH IS
kaxaoro KII ¢ yuerom napopmanronHoi eMkocty. [IpeycMOTpeTh CHATHE MapaMeTpOB TEIEU3MEPEHHUs C OCHOBHBIX IIUH PY
24D, IIC, MIIC.

3aganue Ne 15.
Ilo 3amanHON BpeMeHHON auarpamme (BBIZAeTCs INpenojaBaTelieM) MPOaHAIU3UPOBAaTh PabOTy OCHOBHBIX OJIOKOB U Y3JIOB
yerpoiictBa TCKII anst ompoca 3aiaHHOTO 4HCiIa KOHTaKTOB-AATYMKOB. CrenaTh BBIBOJ O NMPAaBWIBHOCTU pabOTBI TPUITEPOB
mudpaTopa OJI0Ka pacIpeaeTuTeNs.

Baganue Ne 16.
ITo 3amaHHO# BpeMeHHOW Aumarpamme (BBIOAcTCs NPENOAaBaTeIeM) MPOAaHAIN3UPOBATH PabOTy OCHOBHBIX OJIOKOB W Y3IIOB
ycrpoticta TC/III mpu npuiemMe W3BEMICHHUS O TEKYIIEM COCTOSHUH 33JaHHOTO KOJMYECTBA BBHIKIIOUaTeNneH (BKi/oTki). CoenaTth
BBEIBOJ] O KOPPEKTHOCTH PabOTHI OiioKa mudpaTopa 1 0J0Ka yCTpOHCTBA YIIPaBICHHUS.

3ananue Ne 17.
Jns 3amaHHOM BpeMEHHOH nuarpamme (BbLAAETCs MNperojaBaTeieM) MpOoaHaIM3MpOBaTh pabOTy OCHOBHBIX OJIOKOB U Yy3JIOB
ycrpoiictea TYKII mpu mnepexiroueHHMHM 3aJaHHOTO YHMCla BBIKIIOUaTeneil ans 3amanHoro uucna KII. Cnemate BbIBOJ O
KOPPEKTHOCTH paboThI OJIOKA pacTipeieTuTeNsl.

Baganue Ne 18.
Jns 3amaHHONM BpeMEHHOM nuarpamMe (BBIAAETCS IpEMojaBaTeleM) NMPOaHAIM3UPOBaTh pabOTy OCHOBHBIX OJIOKOB M Y3IIOB
ycrpotictea TY I mpu ¢popMEpOBaHUH KOJOBOH CepHH IS IEPEKITFOUSHIS 3aJaHHOTO YHCIIA BRIKIIFOYaTeneld. CrenaTh BBIBO O
KOPPEKTHOCTH paboThI O10Ka KOAMPOBAHUS, OJI0Ka pacipeennuTems.

3amanue Ne 19.
Jnst 3amanHOM (DYHKIMOHANBHOW CXEeMbl (BBIIAETCS IMperojaBaTesieM) MpoaHamu3upoBath paboTy bioka Pacmpenenurens
Mepesarolero ycTpoiicTa TejaecurHanu3annui. OnpeaenuTh YUCIo TPUITEpOB IU(pPATOpa, COCTABUTh TAOJIHIly COOTBETCTBHS
BXOJIHBIX M BBIXOJHBIX CHIHAIOB HiM(paropa/nemudparopa. [locTpouts BpeMeHHYI IuarpamMmy paboTel TpurrepoB biioka
Pacnpenenurens.

amanne 20.
Jns 3amannoi ¢pynkiuonansHol cxeme TY/III (BelmaeTcst mperonaBaresieM) npoaHanu3npoBaTh padoty bioka Koanposanus.
CocraBHTh TAOJIHUILY COOTBETCTBHS BXOAHBIX M BBIXOJIHBIX CUTHAJIOB biioka koxmpoBanust 11t GOPMHUPOBAHHUS JUTHHHOTO UMITYJIbCa
qumrensHocThio 4 ummynbea I'TH. TToctpouts BpeMeHHY0 quarpamMmy pabotsl bioka Koxuposanus.

3ananue Ne 21.
Jisa 3amaHHOM onHONMHEHHON cxemMbl DUD (BeImaeTcs TperojaaBaTeNieM) NMPOW3BECTH BBIOOP MeCTa IOIKIIOUEHHUS TOYEK
KOMMEPYECKOT0 M TEXHHYECKOTO yd4eTa, ONpPEeAeTNTh KOJMdecTBO M Thll m3MmepurenbHbIXx TT m TH B pacmpenenurensHBIX
ycrpoiictax 110, 35, 6(10) xB.

MK-3.1. AHanuzupyer u COCTaBJIAET cxeMbl | OGydwaronuiics BiIageeT: METOAUKOH MPOEKTUPOBAHUS CTPYKTYPHI
ABTOMATU3HPOBAHHBIX CUCTEM YINPABIEHUs, QJITOPUTMBI | CUCTEMBl  TEIEMEXaHMYECKOTO  YINPaBICHHS U KOHTPOJA
paboTel  ONOKOB M OTHEIBHBIX  Y3JIOB  CHCTEM | YCTPOHCTBAMHM 3JIEKTPOCHAO0)KEHMS; METOIMKONH KOIUPOBAHUS H
TeJIeMEXaHUIECKOro yIpaBIE€HUS YCTPOWCTBaMU | mepenadyn MHPOpMAIHH.

2IEKTPOCHA0KEHUS

Bananue Ne 22.
Jiis 3a1aHHOTO YKCiia 00BEKTOB TEISCUTHANN3AIUHN BHIOPATh PAIMOHANBHBIA METO]] KOAUPOBAHUS TEJICMEXaHUYCCKUX CHTHAJIOB
B ycrpoictBe TenecurHanuzanuu TCAIL. BeINOAHUTE NPOBEPKY KOJOBOM CEpUU B 3aBHUCHUMOCTH OT JOMYCTHMOTO BpEMEHHU
nepenayr COOOIICHH, CKOPOCTH MepeIadu coO0MEeHUs U TpedyeMoit HHOOPMAIIMOHHONH eMKOCTH YCTPOMCTBA.




Bananue Ne 23.
Juis 3ananHoro konmdectBa KIT v ynciia 00beKTOB yrpaBiieHUs BEIOPATh PAIlHOHATBHBINA METO] KOJHUPOBAHHUS TEIEMEXaHUUYCCKUX
CUTHAJIOB B ycTpoiicTBe TeneynpapicHus TY [II1. BeImoaHUTE MPOBEPKY KOIOBOW CEPUH B 3aBHCUMOCTH OT JIOIMTYCTUMOTO BPEMEHH
nepeaayn COOOICHHM, CKOPOCTH MIEPeaay coo0IeHs U TpeOyeMoil HHPOPMAIMOHHOW EMKOCTH YCTPOUCTRA.

Samaune Ne 24.
[IpownsBecTr MpoBEpKy 1O BEIOOPY KO3 GHUIMEHTa TpaHCHOPMAINK TPAaHC(HOPMATOPOB TOKA M CACTATH BBIBOA:
JaHHble 11 pacyeTa 3JIEKTPUUYECKUX IPUCOCTUHEHHM
Homunanensrii Tox TT,
A

[lepBuuHbII
Bropuunsrit

Ne HanMeHoBaHMe MPUCOCTUHEHUS lis, KA Imax(A) Imin(A)

1500 5
1 Beox 10 kB 8,374 1247 65

BriBon:

[Tpu MakcuManbHON Harpy3ke HPHUCOCIMHEHHS] TOK BO BTOPUYHON 0OMoTke TpaHcdopmaropa — IT ne coomeemcmeyem. lpu
MHHUMAaJIBHOW pabouei Harpy3Ke BO BTOPUYHON 00MoTKe TpaHchopmaropa — I'T ne coomeemcmeyem

[pu MakcuManbHOW Harpyske NPHCOCAMHEHUS TOK BO BTOPHYHOW 00MOTKe TpaHchopmaropa — TT coomeemcmegyem. 1lpu
MHHUMaJIBHOW pabouei Harpy3Ke BO BTOPUYHON 00MoTKe TpaHchopmaTopa — T'T ne coomeemcmeyem

[Ipn MakcuManbHON Harpys3Ke NMPUCOEIMHEHHS TOK BO BTOpHYHONH oOMoTke TpaHcdopmaropa — IT ne coomeemcmayem. Ilpu
MHHUMaJIBHOW paboueil Harpy3Kke BO BTOPHIHONW 00MOTKe Tpanchopmaropa — I'T coomeemcmeyem

[Ipn MakcuManbHOW Harpyske NPHCOSAMHEHUS TOK BO BTOPHYHOW 0OMOTKe TpaHcdopmaropa — TT coomeemcmeyem. 1lpu
MUHHMAaJBHOM paboueit Harpy3Kke Bo BTOpUYHOI 00MoTKe Tpanchopmaropa — TT coomeemcmeyem

3aganue Ne 25.
Ilonb3ysick CIpaBOYHBIMU MaTEpUANaMM IIPOU3BOJUTENIEH MHUKPOCXEM MaJlOM M CPEOHEH CTENEHU HMHTErpallud IIPOU3BECTU
ONTHUMAJBHBIX BBIOOP 3JEMEHTHOM 0a3bl Ui 3aJaHHON (YHKIMOHAJIBHOM cXeMmbl (BeIgaeTcs mpenogaBareneM) bioxa
Pacnipenenurens. HapucoBats B CAIIP nmpuHIMNUaipHyIO cXeMy y3ia TexeMexaHukd. COCTaBUTh CIeNU(UKAIIHIO.

3amanne Ne 26.
[Monb3ysiCh CNPaBOYHBIMH MAaTepHATIAMHU MPOU3BOAUTENCH MHKPOCXEM MAJOW M CpeJHEeH CTEMeHU WHTErpally POU3BECTH
ONTHMAJILHBIX BBIOOP 3JEMEHTHON 0a3bl JUls 3aJaHHOW (PYHKIIMOHAIBHON CXEMbl MEPeaoliero MOTyKOMIUIEKTa (BbIIaeTCs

npernogaBareneM) broka Kommposanms. HapucoBats B CAIIP mpuHIMIUampHyI0 cxeMy y3la TeneMexaHUKH. COCTaBUTH
crienupuKaIuio.

3amanue Ne 27.
ITonp3yschk copaBOYHBIMM MaTepuagaMHu IIPOU3BOAUTENIEH MUKPOCXEM MaJIOl U CPEIHEH CTENEHU UHTErpaldy IIPOU3BECTH
ONTHMAJILHBIX BBIOOP AJIEMEHTHOW 0a3bl IS 33JaHHOM (YHKIMOHAIBHOHW CXEMbl MPHEMHOTO IOJYKOMILIEKTa (BbIJAaeTcs

npenogaBatenemM) bioka YctpoiictBa Ympasnenus. HapucoBats B CAIIP NpHHIMTHANBHYIO CXEMY Y3lia TElEeMEXaHHKH.
CocTaBUTH CIIEIU(PHUKAIIHIO.

2.3. 3apanue 1J1s1 BHINOJTHEHHUs KYPCOBOIO IIPOEKTAa

[IpoekTupoBaHME NPUEMHBIX M MEPENAIOUINX MOJYKOMILJIEKTOB YCTPOMICTB TeleMEeXaHUKH Ha Oasze
MHTETPAJIbHBIX MHUKpOCcXeM. BpIOOp yciaoBHs BBIOOpa palMoOHAIBHOrO croco0a KOAMPOBAaHUS COOOIICHUH,

aHau3 paboThl YCTPOMCTBA Ha (PYHKIITMOHATHFHOM YPOBHE, BHIOOD AJIEMEHTHOM 0a3bl, aHATIN3 PaOOThl OCHOBHBIX
OJIOKOB U Y3JIOB YCTPONCTBA MO0 BPEMEHHOMN AHarpaMMe.

1. [To wcXomHBIM HAaHHBIM, B 3aBUCHUMOCTH OT WH(OPMAIMOHHON €MKOCTH YCTPOWCTBa BHIOpaTh
Hauboee paloHaIbHbIN crocob KOJTUPOBaHUS coo0IIeHn B yCTpoMCcTBax
TeJeyIpaBICHUS/TeIeCUT HATH3AIH

2. Pa3paboTka CTpyKTypHOH CXEMBbI MPOCKTUPYEMOTO YCTPOWCTBA, C Pa3pabOTKON JIOTHYECKUX
CBsI3€il M@Ky CTPYKTYPHBIMH OJIOKaMHU.

3. Pa3zpaboTka GyHKIIMOHATBHOM CXEMBI MPOSKTUPYEMOTO YCTPOUCTBA, C Pa3pabOTKOMN JIOTHUECKUX

cBs3eil Mexay QyHKIMOHATBEHBIMU O50kaMu. OnpesiesieHre CocTaBa yCTPOUCTB U YHCia JIOTHYECKHUX AIIEMEHTOB.




4, PazpaboTka npuHIMNHAIBHOM CXEeMBI MpoeKkTHpyeMoro ycrpoiictBa B cucteme CAIIP ¢
pa3paboTkoil crenudukanuu 3mMeMeHToB. OmnpeneseHne cocTaBa M YMCIa 3JIEMEHTOB MHKPOCXEM Malloi U
CpeIHEeH cTerneHn UHTETPALIUH.

5. Pa3paboTka BpeMEHHON auMarpaMMbl OCHOBHBIX OJIOKOB WM Y3JIOB TPHUHIIUIIUAIBHOW CXEMBI,
OInHMChIBaroNIasi paboTy yCTPOWCTBA 32 OAMH LMK (OPMHUPOBAHMS KOAOBOH CEpUU B JMHHUM CBSI3U/OIUH ITUKI
00pabOTKH KOIOBOM CEpUH U3 JTMHUU CBSI3H.

VcxonHple JaHHbIE (TUIIOBOW BapHaHT)

Iocnennsas nudpa mmdpa 4
Bun ycrpoiicrea Teneynpasnexnue

ITonykoMIuiexT puémusiii TY KII
Yucao KOHTPOIUPYEMBIX ITyHKTOB 6
IIpomyckHas ciocoOHOCTE KaHana cBs3u C, umm/c 25

Tun Mukpocxem VYerpolicTBo YipaBneHus K155
[pennocnennss nudpa mudpa 4
Uwncno 00bEeKTOB YIpaBICHUS HA KaXKIOM ITyHKTE 14
Uucno cepuil npu nepeaye npukasa JIBykpaTHas nepenaya

MakcumanbpHOE I0ITyCTUMOE BpeMs nepenadun Tg, ¢ 3,4

Bomnpocs! k 3amuTe KypcoBOro NpoeKTa:
1. Ha3nayeHue cHCTEM TEIEMEXaHUKH B CHCTEME TSATOBOTO JIEKTPOCHAOKECHHUS
2. Br10op panmoHanabHOro crocoda KoAUPOBaHUS MpHKa3a
3. HaznaueHme OCHOBHBIX OJIOKOB CTPYKTYPHOMH CXEMBI
4. B kakux pexumax paOoTaeT nepegarolinii MoJTyKOMIJIEKT
5. PexxuM komooOpa3oBaHMs BKIIIOYAEeT B ce0sl MOCIIENOBATENILHOCTh pPabOThl KakuxX OJIOKOB U Y3JIOB
yCTpOMCTBA
PexxuM IUKIMYECKOTO OIMpoca BKIIOYAET B ceOsi MOCIEe0BAaTENIbHOCTh PabOThl KaKUX OJIOKOB M Y3JIOB
yCTpOMCTBA
7. Hasnauenue, coctaB U IpUHIUI padOTHI Hdparopa O10Ka pacrpeaeauTens
8. Haznauenwue, cocTaB ¥ MPUHLMI paboTHI emudparopa 60ka pacnpeaenuTens
9. Haznauenwe, cOCTaB ¥ MPUHIUT paOOTHI OJIOKA KOJUPOBAHUS
10. Ha3znayeHnue, cocTaB ¥ IPUHLMI pabOTHI JOTHUECKOTro OI0Ka
11. Haznayenue tpurrep-diara
12. ITpunun GpopMupoBaHus ATUHHOTO UMITYIIECA
13. [Mpuntun GpopmupoBanus (HazupyrOIIEro HMITYITbCA
14. Ha3znaueHue 1 OCHOBHBIE TapaMeTpbl MUKpocxeM cepun K176

o

2.4. TlepeyeHb BONPOCOB /JIsl MOATOTOBKH 00Y4YaIOLIUXCSH K MPOMEKYTOYHOM aTTecTauuu

(3x3aMeH)
1 AkTyanbHOCTh u3ydeHue qucuurinabl ACD. OCHOBHBIE TUIIBI TE€JIEMEXaHUKU, UCIOIb3yEMbIE Ha XK.J.
TpaHCIIOPTE
2 3aiauu, pelaeMble TeIeMEXaHMYECKUMU CUCTEMaMU
3 Tunsl cuctem aBroMarnueckoro ynpasienuss ACY TII, ACOY
4 Oomue ceegenns. [ToMmexo3amuieHHbIE KOIbI
5 MeTo/1p1 TOBBIIICHUSI IOCTOBEPHOCTH TIepeIaun KOJUPOBAHHOW HHPOPMAITUH



6 OO6mue cBeaeHUs1 00 YCTPONUCTBAX TeIEMEXaHUKH

7 Mertoas! nepenaun uHGopmanuu B ycrporictBax TY-TC. Dnekrpuueckuii MeTos

8 Mertonp! nepenaun nadopmaruu B yerpoiictBax TY-TC. HacToTHBII MeTO

9 Mertoas! nepenaun uHpopmanuu B ycrpoiicteax TY-TC. BpemenHnoii meron

10 MeTo bl CHHXPOHHU3AIUH pacipeaennrenei. TakroBas CHHXPOHU3AIIMSL.

11 Merozasl CHHXpPOHM3aUUU pacnpenenurenen. L{lukinnaeckas CMHXpOHU3aLus.

12 MeTtoapl CHHXpOHHU3AIUH pactipeaenuTeneid. CHHXpOHHU3alus OT OOIIel MUTaromel CEeTH.

13 IIpuHIUIIBI TOCTPOEHUS YCTPOUCTB TEIICU3MEPEHUS

14 Cucrema 31eKTpOCHAOKEHHUS KEJIE3HBIX TOPOT KaK CIOKHBIM 0OBEKT yrpaBIeHUS

15 Bunsl u  ypoBHM  ympaBi€HHUS 3JCKTPOIHEPreTHUYECKHMM OOOpyJOBaHHWEM B  JHUCIIETYEPCKO-
TEXHOJIOTUYECKOM YIIPaBICHUH YCTPOMCTBAMHU JUCTAHIIMU AJIEKTPOCHAOKEHHS

16 ABTOmMaTH3uMpOBaHHas cucreMa aucrerdepckoro ympasineHus (ACIY) ee poiap B AucIeT4EpCKO-
TEXHOJIOTUYECKOM YIPaBICHUH TUCTAHLIUEH AJIEKTPOCHAOKECHHUS

17 Knaccudukanus kaHajaoB CBSI3U

18 [IpoBOIHBIE JIMHUH CBSI3H

19 Pa3nenenue kanaaoB cBsI3U

20 Kananbl TenieMexaHuKu 10 JIMHUAM SJIEKTPONepeaun U pacipeleTUTeIbHbIM CUIIOBBIM JIMHUSAM

21 BosokoHHO-ONTHYECKHE TUHUH U CETH CBSI3U

22 Bxurouenue anmapaTypsl TeIeMEXaHUKU B JTMHUU CBS3H

23 [Toctpoenue u anamu3 padboOThl PYHKIIMOHATBHON CXEMBI ITEPEIAIONIETO YCTPOMCTBA TEIICCUTHATU3AIIUN
CUCTEMBI TEJIEMEXaHUKH.

24 [TocTpoenne u ananu3 pabOTHI IPUHIUIHATBHON CXEMBI TIEpEIAlONIer0 YCTPOUCTBA TeIECUTHATH3ANN
CUCTEMBI TeJIeMEXaHUKH

25 [TocTpoenne u ananu3 paboThl PYHKIIMOHAIBHON CXEMbI IPHEMHOTO YCTPOHCTBA TEIECUTHAIU3ANN
26 [Toctpoenne u ananu3 pabOTHl MPUHLUIUAIBHON CXEMbI MPUEMHOTO YCTPOICTBA TeIEeCUTHAIN3ALNN
CUCTEMbI

27 [Toctpoenne u ananu3 paboThl PYHKIIMOHAIBHON CXEMbI MEPEIAIONIer0 YCTPOUCTBA TeIeyIPaBICHUS
CUCTEMBI TEJIEMEXaHUKH

28 IToctpoenne u ananu3 pabOTHl MPUHIMIHAAIBHON CXEMBbI MEPEAAIOLIEr0 YCTPOMCTBA TelleyNpaBIeHUsS
CUCTEMBI TEJIEMEXaHUKH

29 IToctpoenue u aHanu3 paboThl PYHKIIMOHATBHOIN CXeMbI IPUEMHOT0 KOMIUIEKTA TeJIeyIpaBIeHUs

30 [Toctpoenne u aHamu3 pabOThl NMPUHIUMHAIBHON CXE€Mbl MPUEMHOr0 KOMIUIEKTAa TeJeyIpaBiIeHUS
CUCTEMBI TEJIEMEXAHUKH

31 [TocTpoeHne BpeMeHHBIX IUarpaMM KOJOBbIX KoMOMHanuii, komruiekta TY -TC

32.  OcCHOBHBIE TEHAECHLUUU pa3BUTHS CHUCTEM  TEIEMEXAaHUYECKOTO  YIPABICHUS  YCTPONCTBAMHU
NEKTPOCHAOKEHUS Ha XKEIE3HOLOPOKHOM TPAHCIIOPTE.

33. Peanuzanusi COBpEMEHHBIX CUCTEM TEJIEMEXAHMYECKOTO YNPaBICHHUsI HA MUKPOIPOLECCOPHOU AIIEMEHTHOU
0ase. IIporpaMMupyeMble TOrHUECKUE KOHTPOIUIEPHI.

34. O630p CyIIECTBYIOIUX CHCTEM TEJIEMEXaHUKH AEKTPUDUIIMPOBAHHBIX JKeJIe3HBIX Jopor. CpaBHUTENIbHBIE
TEXHUUYECKHE, IKCIUTyaTallHOHHbIE M SKOHOMUYECKUE XapaKTEPUCTHKU.

35. ABTOMaTu3MpoOBaHHAs cUCTeMa TeneMexanudeckoro ynpasieaus (ACTMY).

36. Cucrema tenemexanuku AMT Ha 0CHOBE MUKpPOIIPOLIECCOPHBIX TEXHOJIOTHM.

37. ABromaru3zanus paboTbl SHEPrOAUCIETYEPCKUX MTYHKTOB.

38. CoBepllIeHCTBOBaHHE CHCTEMBl AaBTOMATH3MPOBAHHOTO YIIPABIEHUS YCTPONMCTBAMH 3IIEKTPOCHAOKEHHUS.
OKCIIEPTHBIE CUCTEMBI.

39. Cucrema aBTroMaTtu3upoBaHHOro yuera snekrposHeprun ANWC. TpebGoBaHus M MPUHLUI MOCTPOCHHUS
CHUCTEMBI.

40. PermameHT omneparuBHbIX nepexiroueHnid B APM OUYI[ npu opranuzanny IMpOW3BOACTBA IIAHOBBIX W
aBapUIHBIX PabOT HA y4acTKe TATOBOTO AIEKTPOCHAOKEHUSI.

41. 3amepurenpHble TpaHCPOPMATOPHI TOKA U HAaNpsKEeHUE. TeXHUYecKue TpeOOBaHuUs.

42. TIpuOops! yueTa NIeKTpHUUECKO 3Hepruu. TexHndeckue TpeOoBaHusl.

43. CoBpeMEHHBIE MMKpPOIIPOLECCOPHBIE TEPMHHAJIBI 110 aBTOMATU3ALMKA TEXHOJIOTMYECKHX IIPOLIECCOB B
CHCTEME TATOBOTO JIEKTPOCHAOKEHHS.

2.5. TlepeyeHb BONPOCOB /ISl MOATOTOBKH 00YYAIOIIUXCH K MPOMEKYTOUHOI aTTecTanuu (3a4er)



1 AkTyanbHOCTh M3yueHHe AucuUIIMHBl ACD. OCHOBHBIE TUIIBI TEJIEMEXAHUKH, UCIIOIb3YyEMbIE HA K. 1.
TpaHCHOPTE

2 3azauu, peraeMple TeJIEMEXaHNYECKUMU CUCTEMaMU

3 Tunsl cuctem aBroMarndeckoro ynpasienuss ACY TII, ACOY

4 O6mue ceeaenus. [lomexo3amuineHHbIe KObI

5 MeTo/1p1 TOBBILIEHUS TOCTOBEPHOCTHU NEpeIaui KOJUPOBAHHOM HH(OpMaLUu

6 OO6mmue cBeeHus 00 yCTPOMCTBAX TEIEMEXaHUKU

7 Mertoapl nepenaun undopmaruu B ycrpoiictBax TY-TC. DnekTpuyeckuii MeTo

8 Mertonst nepenaun uapopmarmu B ycrpoiictBax TY-TC. YacToTHBINA METOT

9 Mertoap! nepenaun nadopmaruu B ycrpoiicteax TY-TC. Bpemennoi meron

10 Meroapl CHHXPOHM3ALMU paclpeaenuTesed. TakToBass CHUHXpOHU3ALMSL.

11 MeTtopl cuHXpOHU3AIMH pacnpenenuTeneid. [L{ukmnueckas cHHXpOHU3AIUS.

12 Metoapl CHHXpOHM3aLUH pacnpenenureneid. CHHXpOHU3aKs OT 00Iel TUTAIOMIECH CeTH.

13 [TpuHLIMIIBI TOCTPOEHUS YCTPONCTB TeIEU3MEPEHUS

14 Cucrema >11eKTpOCHA0KEHUS JKEIE3HBIX JOPOT KaK CIO0XKHBIH 00BEKT YIpaBICHUS

15 Bunet v  ypoBHM ympaBieHHS SIEKTPOIHEPTeTHUYECKHMM OOOpPYIOBaHMEM B  JTUCHETYEPCKO-
TEXHOJIOTUYECKOM YIIPaBIEHUH YCTPOMCTBAMM JUCTAHIIMM JIEKTPOCHAOKEHUS

16 ABTOMaTH3UpOBaHHAs cucTeMa aucrerdepckoro ympasinenus (ACIY) ee poiab B OuUCHETUEPCKO-
TEXHOJIOTUYECKOM YIIPaBICHUU JUCTAHLIUEN JIEKTPOCHAOKEHUSI

17 Knaccudukanust kaHaioB CBS3H

18 [TpoBoaHbBIE JINHUU CBS3U

19 Pasnenenue kaHaJioB CBSA3U

20 Kananb! TenieMexaHuKy M0 JIMHUAM IEKTPONepeaun U pacpeleIUTEeIbHbIM CUIOBBIM JIMHUSAM

21 BonokoHHO-ONTHYECKHE TUHUU U CETH CBSI3U

22 BxroueHue annaparypbl TEJIEMEXaHUKU B IMHUM CBSI3U

23 [Toctpoenue u ananu3 paboThl PYHKIIMOHAIBHON CXEMBbI MEPEIaoIero yCTPOCcTBa TeIeCUTHATN3aluU
CHUCTEMBI TeJIEMEXaHUKH.

24 ITocTpoenue u aHanu3 pabOTHl IPUHIMITHATBHOMN CXeMBbI IepeIatoIIero yCTpOHCTBA TeIeCUTHAIU3aluu
CUCTEMBI TEJIEMEXaHUKH

25 [Toctpoenue u ananu3 paboThl QYHKIIMOHATBEHON CXEMBI TPUEMHOTO YCTPOUCTBA TEIECUTHATU3AIIUN
26 [Toctpoenue u ananu3 paboThl PYHKIIMOHAIBHON CXEMbI NEPEJAIOLIEr0 YCTPOUCTBA TEIEeYIpaBICHUS
CUCTEMBI TeTIEMEXaHUKH

27 [Toctpoenue u ananu3 paboThl QYHKIMOHAIBHON CXEMbl IPUEMHOI'O KOMIUIEKTA TEJIEeYPaBIECHUS

3. MeToauyeckne MaTepuaJibl, oNpeae/soIue Npoue1ypy U KpUTePUH OLleHUBAHUSA
c(popMUPOBAHHOCTH KOMIIETEHINI NPH NPOBeIeHUHM POMEKYTOYHOM aTTecTaluu

Kpurtepun popmMupoBaHusi OLIEHOK 110 0TBETAM Ha BONIPOCHI, BHINOJHEHHIO TECTOBBIX 3a1aHUI

- OIICHKA «OTJIMYHO» BBICTABISCTCS OOYYArOIIEMYCs, €CJIM KOJMYECTBO MPABUJIBHBIX OTBETOB Ha
Bornpockl coctaiser 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKA «XOPOII0» BBICTABISETCS 00YJarOIIEMYCsl, €CJIM KOJIMYECTBO MPABIIILHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obuero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OICHKA «YyIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOyYarOMIEMYCs, €CJIM KOJHYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —7/5—60 % oT 00111ero o6bEma 3a1aHHBIX BOIPOCOB,;

- OIICHKa «HEYI0BJIeTBOPHUTEJIbHO» BBICTABISIETCS OOYYArOIIEMYCsl, €CIH KOJMYECTBO MPAaBUIBHBIX
oTBeTOB — MeHee 60% oT o01iero o0bEMa 3aJaHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OLIEHOK N0 Pe3y/IbTATAM BbINOJHEHUS 3aJaHUH

«OTJINMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«X0po110/3a4TeH0» — CTABUTCS 33 Pa0dOTY, BHIIOIHEHHYIO ITOJHOCTHIO, HO IPY HAJMYHMH B HEel He Oojee
OJTHO Herpy0oil OIMOKHN U OTHOTO HeloueTa, He 0oJiee TpeX HEJJOYETOB.

«Y/10BJ1€TBOPUTEJIbHO/3aYTEHO» — CTABUTCS 3a PabOTy, €Cli 00yJaroNuiics MPaBUIbHO BBITOJHHUI HE



MeHee 2/3 Bcell paboThl WM JOMYCTHII He Oojiee OHON TpyOoi OmMOKM M IBYX HEIOYETOB, HE OoJiee OTHON
rpy0oii U oxHO#l HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HerpyOoW OMIMOKH U JBYX
HEJ/IOYETOB.

«HeynoBjieTBOpUTEJLHO/HE 3aYTE€HO» — CTAaBUTCA 3a Pa0OTy, €CIM YHCIO OMMOOK M HEJ0YETOB
MIPEBBICHIIO HOPMY JIJIsl OIICHKH «YOBJICTBOPUTEIBHOY HITU MPABUIILHO BBIMOJIHEHO MeHee 2/3 Bcel paboThlI.

Buowvl owubox:

- 2pybOvle OwubKU: He3HaHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUe NPUemMo8 peulenus 3a0ay;
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCA08USL NPEOSIONCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100P X00A PeueHUsl.

- He0ouembl: HepayUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUsL, OMOETbHbIE NOSPEULHOCU 8 YOPMYIUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUL.

Kpurtepuu (popMupoOBaHNS OLEHOK M0 3aIIMTEe KYPCOBOI0 NMPOEKTa

«O1auuHo» (5 0amIoB) — MOJIy4aroT 00YyYarOIIKUEcs, CAMOCTOSTENIbHO BBIMOJIHUBIINE U O(POPMUBIIHE
KYpCOBOH IMPOEKT B COOTBETCTBUU C PEAbABISEMBIMI TPEOOBAHUSIMH, B KOTOPOM OTPAXKEHBI BCE HEOOXOTUMBIE
pe3yNbTaThl MPOBEACHHBIX PacyeToB 0e3 apuMeTUYECKUX OIIMOOK, ClieIaHbl 0000IIa0IIe BHIBOIBI, a TAKKE
IpaMOTHO OTBETHUBIIINME HAa BCE BCTPEUHBIC BOIIPOCHI MTPETIOIaBaTEIs.

«Xopomo» (4 Oamna) — MOTYYarOT OOYdYaIOUINECs, CAaMOCTOSTEILHO BBIIIOJHHUBIINE M O(OPMHUBIINE
KYPCOBOI1 IPOEKT B COOTBETCTBUU C PEIBABIIEMBIMU TPEOOBAHUAMHU, B KOTOPOM OTPa’KEHBI BCE HEOOXOAMMBbIE
pe3yabTaThl MPOBENECHHBIX PACUYETOB, CAETaHbI 00oOmIarne BoIBOABL. [Ipr 3TOM mpu OTBETax Ha BOIPOCHI
npenojaBaTesnis o0ydaromuics A0MyCTUI He 0oJiee OHON Ipy0oil OIMOKHM WU IBYX HETPYObIX OIIMOOK.

«YI0BJIETBOPUTEJIBHO» (3 0aura) — MoiaydaroT O0ydaromiuecsi, CaMOCTOSTEIHHO BBITIOJHUBIIHE U
o opMUBIIHE KYpPCOBOM MPOEKT B COOTBETCTBUU C PEABABIIEMBIMU TPEOOBAHUAMHU, B KOTOPOM OTPAXKEHBI BCE
HE00XO0IMMBIE PE3yIbTAThI IPOBEICHHBIX PACUETOB, cAeNIaHbl 0000maromue BeIBOAbL. [Ipr 3TOM npu oTBEeTax Ha
BOIPOCHI MIpenoaBaTesis 00yqaromunics JOMYCTUI IBe-TPH rpyOble OIIUOKY WM YeThIPe HErpyObIX OMIHUOOK.

«HeynoBiiersoputesibHO» (0 0amioB) — CTaBUTCS 32 KypCOBOM IPOEKT, €CIM YHUCIO OMMOOK U
HEZ0YETOB MPEBBICUIIO HOPMY JUIS OLEHKU «YJOBJIETBOPUTEIHHOY, TINO0 paboTa BHIMOIHEHA 00YyYaIOUIIMCs He
CaMOCTOSITEITHHO.

Buasr omubox:

- rpyOble: HEyMEeHHUE cieaaTh 0000IIaloIIKe BBIBO/IbI, OTCYTCTBHE 3HAHUI METO/IMK pacuyeTOB.

- HerpyOble: HETOUHOCTH B BBIBOJIAaX, OIIMOKH B IOCTPOSHUHU CXEM M I'paMKOB, HapylleHHe TpeOOBaHUI
odopmIteHHUs.

Kpurepun popmupoBaHusi OLIEHOK 110 3a4eTy

«3auTeHO»» - 00ydHaromMica JEMOHCTPUPYET 3HAHHE OCHOBHBIX PAa3/IEiOB MPOTrpaMMbl M3Y4aeMOIo
Kypca: ero 0a30BbIX MOHATHHA M (QyHIAMEHTaJIbHBIX MPOOJIeM; MpUOOpes HEOOXOIUMblE YMEHHS M HaBBIKH,
OCBOWJI BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHSI TOyYEHHBIX 3HAHUM, HE JOMYCTUI (PAKTUUECKUX OMIMOOK MpHU
OTBETE, JOCTAaTOYHO IOCJIEAOBATEIbHO W JIOTMYHO W3J1araeT TEOPETUYECKUI MaTepuall, IOIYyCKas JHIIb
HE3HAYUTeNIbHbIE HapyUIEeHHS MOCIe10BaTEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeHO»» - BBICTABJISIETCA B TOM CiIydae, KOIja oOy4aroluiics JeMOHCTPUpPYET (pparMeHTapHbIe
3HAHHS OCHOBHBIX pPa3/ejioB MPOTpPaMMbl M3y4aeMOIro Kypca: ero 0a30BBIX MOHATUN M (DyHIaMEHTaJIbHbBIX
npo6ieM. Y sK3aMeHyeMOoro cj1abo BbIpaXkeHa CIOCOOHOCTh K CAaMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBIIICHHIO,
UMEIOTCS 3aTPYIHEHUSI B U3JIOKEHUHM Marepuala, OTCYTCTBYIOT HEOOXOJUMbIE YMEHHSI U HABbIKH, JAOMYIIEHBI
rpyOble OIMOKM U He3HAHWE TEPMUHOJIOTHH, OTKa3 OTBEYaTh HA JONOJIHUTENIbHBIE BOIPOCHI, 3HAHHE KOTOPBIX
HE00XOUMO ISl ITOJTyYEHHUS MOJIOKUTENIbHOMN OLEHKU

Kputepuu popMupoBaHus OlleHOK MO IK3aMeHY

«OTan4Ho» (5 6amioB) — 00yUYarOIUIACS JEMOHCTPUPYET 3HAHKUE BCEX Pa3/ICJIOB U3y4aeMOU JUCITUTIIIUHBI,
CIOCOOCTBYIOIIMX OCBOCHHIO KOMIIETEHIIMNA: colepKaHue 0a30BBIX MOHATHHA U (pyHIAMEHTAJIbHBIX MPOOIEM;
YMEHHUE M3J1arath MPOrpaMMHBIN MaTepual ¢ JeMOHCTpaIield KOHKPETHBIX mpuMepoB. CBOOOIHOE BialeHHUE
MaTepHajJIoOM JIOJDKHO XapaKTepU30BaThbCs JIOTUYECKOW SICHOCThIO M YETKUM BHJICHHEM IyTeH NPHUMEHEHHS
NIOJTYYCHHBIX 3HAHWH B TPAKTUYECKOH IESTEIhHOCTH, YMEHHEM CBS3aTh MaTepual ¢ JPYTUMHU OTpacCisiMU
3HaHUS.



«Xopomuo» (4 6amra) — oOyJaroNTUics TeMOHCTPUPYET 3HAHUS BCEX Pa3/IesiOB U3ydyaeMOW JTUCIUILIUHEI,
CIIOCOOCTBYIOIIMX OCBOCHHIO KOMIIETCHIIMU: colepKaHue 0a30BBIX MOHATHHA U (pyHIAMEHTaJIbHBIX MPOOIIEM;
npuoOpen HeoOXOAMMbIE YMEHHUS W HaBBIKH, OCBOMJI BONPOCHI MPAKTUYECKOTO MPUMEHEHMS IMOJYy4YE€HHBIX
3HaHUH, He JOMyCTHI (PAaKTUYECKUX OIIMOOK MPU OTBETE, JOCTATOYHO TOCIEIOBATENFHO U JIOTUYHO M3JIaraet
TEOPETUYECKHUI MaTepuall, AOMycKas JIUIIb He3HAYUTEIbHbIE HAPYIICHUS ITOCIEeI0BATEIbHOCTH U3JI0KEHUS U
HEKOTOpbIe HETOYHOCTU. TakuM 00pa3oM JaHHAs OLIEHKA BBICTABIISETCS 3a MPAaBUJIbHBIN, HO HEIOCTATOYHO
ITOJIHBIA OTBET.

«Y0oBJIeTBOpUTEIBHO» (3 Oamra) — oOy4aromuiicss JEMOHCTPHPYET 3HAHUE OCHOBHBIX pa3JiesioB
IPOrpaMMbl, CHOCOOCTBYIOIIMX OCBOCHHMIO KOMIIETEHIMI: ero 0a30BbIX MOHATUH M (QyHAAMEHTAJIbHBIX
npobnem. OfHAaKO 3HAHME OCHOBHBIX IMPOOJEM Kypca HE MOAKPEIUISIOTCS KOHKPETHBIMU MPAaKTUYECKHUMHU
npUMepaMH, HE MOJHOCTBbIO PACKpPBITA CYHIHOCTH BOIIPOCOB, OTBET HEIOCTATOYHO JIOTHYEH M HE BCerja
[I0CJIEI0BATEIIEH, IOMYIIEHbI OITMOKH U HETOUHOCTH.

«HeynoBaersopureibHo» (0 0amioB) — BbICTaBISIETCS B TOM Ccllydae, Korga oOydYaromiuiics
JIEeMOHCTpHUpYET (pparmMeHTapHBIC 3HAHUS OCHOBHBIX PA3/eNIOB MPOrpaMMbl MPEIHA3HAYEHHBIX Ui OCBOCHHS
KOMITETEHIIMI H3y4aeMoro Kypca: ero 0a30BbIX MOHATHH M (yHIaMEHTalbHBIX MpoOieM. Y 3K3aMeHYeMOro
c1abo BBIpa)KEHa CIIOCOOHOCTh K CaMOCTOSITEIIbHOMY aHAJTMTUYECKOMY MBIIIJICHUIO, UMEIOTCS 3aTPYAHECHUS B
U3II0KEHUH MaTepualia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHS U HAaBBIKH, JOMYIIEHBI TPyOble OUTHOKU U HE3HAHUE
TEPMHUHOJIOTHH, OTKa3 OTBEYATh HA JONOJIHUTEIBHBIE BOIPOCH], 3HAHNE KOTOPBIX HEOOXOIMUMO IJIS TTOTYUSHHS
MOJIO’KUTENIBHOM OIEHKH.
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