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[TacriopT poHIa OIIEHOYHBIX CPEICTB

KonuukaTtop KOHTPOJIBHBIX 3alaHUHA

Cucrema OLICHHUBAHUA HpO(beCCHOHaHBHBIX 06p330BaTeJ'IBHBIX
PE3YyIbTAaTOB 110 BUAAM ACATCIBbHOCTH

KOHTpOJIbHO-01I€HOUHBIE CPECTBA ISl TEKYILIETO KOHTPOJIS
MEXIUCUUIUTMHAPHOTO Kypca

MJIK.04.02 LudpoBbie TEXHOIOTUU M aBTOMATH3AIUS TIPOIIECCOB
00cCIyXKUBaHUS 3JIEKTPOOOOPYI0BAHMS TOPHOI00BIBAIOIIETO
HNpEeNIPUATHUSL

15

KoHTpoIbHO-01I€HOUHBIE CPEICTBA I TPOMEKYTOUHOM aTTecTaluu
MEXIUCIUTIIMHAPHOTO Kypca

MJIK.04.02 IludpoBbie TEXHOJIOTHH U aBTOMATH3AIUs ITPOIIECCOB
00CITyKUBAHUS JIEKTPOOOOPYIOBAHHSI TOPHOI0OBIBAOIIETO
PePUITHS

62

NnpopmanmonHoe odecrieueHrne o0yueHusl.

74




IHacnopt

(¢oHIa OLIEHOYHBIX CPEACTB
no mexxaucuumimHapuomy kypey MJIK.04.02 IndpoBbie TEXHOJTOIHH M ABTOMATH3AUMUS
IPOLECCOB 00CaAYKMBAHUSA JJIEKTPOOOOPY/I0BAHUS TOPHOAOOBIBAIONIECT0 NPEANPUATHS

KoHTposmpyemsie pa3aensl
(Temsr) 1o

MEXKIUCLUIIMHAPHOMY KYpCy
*

Kon
KOHTPOJIUPYEMOM
KOMITETCHIINH (WU
€€ YacTH)

HanmeHnoBaHME OLICHOYHOTO cpeacrTBa

M/IK.04.02 Iln(ppoBbie TEXHOTOTHH
3JIEKTPOOOOPYIOBAHUS TOPHOI00bIB

U ABTOMATH3ALMS MPOLECCOB 00CYKUBAHUSA
alouero npeanpusiTus

1.

Tema 2.1 ABTOMATHYCCKUM
KOHTPOJIb ITapaMeTPOB
PYIHHYHON aTMOCQEPHI.

TIK 4.1, [TK 4.2,
MK 4.3, TIK 4.4,
K 4.5

OK 01 - OK 09.
KK 01, KK 02, KK
03

IIpakTnueckoe 3ansaTue Nel. PemoHT
Y PEryJIMpPOBKA BEICOKOBOJIBTHOIO
pa3beIMHUTENSA

Tema 2.4
ABTOMAaTH3UPOBAHHOE
yIpaBJICHUE MPOU3BOICTBOM
Ha TOPHBIX MPEANPUATHIIX

TIK 4.1, 1K 4.2,
MK 4.3, TIK 4.4,
K 4.5

OK 01 - OK 09.
KK 01, KK 02, KK
03

IIpakTnueckoe 3ansaTue Ne2. MoHTax
Y Hajajka anmnaparypsl BMII
IIpakTnueckoe 3ansaTne Ne3.
ITocTpoenue anropurMa paboThl
anmnapaTrypbl aBTOMaTH3alUuU
BEHTUWJISITOPOB INIABHOTO
IIPOBETPUBAHUS

IIpakTnyeckoe 3ansaTue Ne4, UreHue
CXEMBI yIIpaBIIeHUs KalopupepHO-
BEHTUJIAITOPHOU YCTaHOBKOM
IIpakTHyeckoe 3ansaTHE NeS.
[TocTpoenue anropurMa paboTh
anmnapatypsl yopasiieHus 0ypoBoi
ycranoBkoi MUHUMATHUK
IIpakTnueckoe 3ansaTue Ne6. MoHTax
Y HaJIaJIKa anmnapaTypsl CTPEIOYHOTO
nepeBojia

IIpakTnueckoe 3anaTue Ne7. UreHue
CXEMBI anmnapaTypbl KOHTPOJIS
CKOPOCTH JIEHTOUHBIX KOHBEHEPOB
IIpakTnyeckoe 3ansATHE
Ne8.IIpoexTupoBaHuE CUCTEMBI
aBTOMAaTH3allMH BOJOOTIMBHOMN
YCTaHOBKH

IIpakTHyeckoe 3anaTHe Ne9. UreHue
CXEMBbI aBTOMATU3aLUN PYAHUYHOTO
BOJOOTJIMBA

IIpakTnueckoe 3ansaTue Nel0.
PazpaboTka cxeMbl aBTOHOMHOTO
OTOIUICHHS] U BEHTWISLIUY TOMEILIEHU I
PYIHUYHOTO TOBEPXHOCTHOTO
KOMILIEKCa




IIpakTnuyeckoe 3ansitue Nell.
[Ipeobpa3oBaHue aHAIOTOBOTO CHTHATA
METOJJaMHU KBaHTOBAHUS U MOAYJISILIUU
CamocrositesbHas pabora Nel. 1.
[IpopaboTKa KOHCIIEKTOB — JICKIIHIA;

2. [IpopaboTka MaTepuaioB yuyeOHOM
JAUTEepaTypbl, HOPMATUBHOM
JIOKYMEHTAITNH;

3. CaMOCTOATENBHOE U3YUECHUE
Marepuaia U ero KOHCIIEKTUPOBAHUE;
4. TTouck HeoOxonumoi nHGopMauu
yepes3 MHTepHer;

Koaugukarop KOHTPOJIBHbIX 32JaHUH

DyHKIMOHAbHBIN
MpPU3HAK
OILICHOYHOI'O Kon
[KOHTPOJILHOT
cpezncTBa (TUm MeTton/dhopmMa KOHTPOJIS 9
KOHTPOJIBHOTO BafaHus
3ajaHus)
[ Ipooyxm camocmosamenvroli pabomel 0b6yuaue2ocs,
npedcmasnsarowull cooou
1y O1UUHOe 8blcmyNieHUe N0 NPEOCMABIeHUI0 NOTYYEeHHbIX
pe3y1Lmamoe peuieHus
onpeodeeHHOU Y4eOHO-NPAKMUYECKOl, y4eOHO-
Toxian, lccie008amenbCKou Uil Hay4yHoU
cooO11eHne memvl 13
/labopamopnas paboma, npakmudeckue 3aHAmMus, NPaKmuyecKuti
bK3AMEH.
Cpedcmeo 015t KOHMPOAs NPUOOPEMEHHBIX 0OYUAIOWUMCS
[TpakTHueckoe PO hecCUOHANbHBIX HABBIKO8 U YMEHUL N0 YNPABLEHUIO
BaaHme KOHKDEemHbIM MAmMepuanrbHbIM 00bEKmMoM. 10




Cucrema oneHuBaHHA NPO(ecCHOHATBHBIX 00pPa30BaTeJILHBIX Pe3y/JIbTATOB M0 BHAaM

HCATECJIBbHOCTH

Onucanmne cCHCTEMBI OICHUBAHUA

Iloka3aTesn oeHNBAHUS

HaumenoBanue OIIOP | 25 6annoB 20 6ans10B 15 6annoB 10 6annoB
1.Bnanenue 3HaHUsIMU 3HaeT U MOHUMAEeT | 3HAET U B nenom He packpriBaer
TEPMHUHOJIOTUU TEPMUHBI U IIOHUMAET IIOHUMAET, HO coJiepKaHue
OIpeeIeHUs TEPMUHBI U JIOITYCKaeT TEPMHHA,
OTIpeJIeJIeHUs], HO | OUIMOKM B 3HAHUM | HEYMECTHO
JOITYCKaeT TEPMHUHOJIOTUH H IIPUMEHSET
HE3HAYUTENIbHBIE | ONPENEICHU, TEPMUHbI
OLIMOKH VICIIPABIISAET
110CJIE 3aMEYaHUI
2.Pe3ynbTaTUBHOCTh Nudopmanus Nudopmanus Crynent WNudopmanus
MH(POPMAITMOHHOTO HaliJieHa BEpHO, HalJieHa He CaMOCTOSITENIbHO, B | HaliZIeHA HE
IIOMCKA HeOoubIIe II0JIHAsA C CpOK, C II0JIHAs C
HEI0YEThI HETOYHOCTSIMH, HeJ04YeTaMu HETOYHOCTSAMH,
HCIPABIIAIOTCA KOTOPBIE CTYJIEHT | BBIIIOJIHSET KOTOpBIE CTYJIEHT
CTYJIEHTOM Cpa3y, | UCIpPAaBISET 3a/1aHus, C HE MOXET
IIOMOTaeT B IOUCKE | CAMOCTOSITEJILHO | IIOMOILBIO UCIIPaBUTH 0e3
uH(pOpMaIN npernoaaBaTesns ITOMOUIU
OJTHOTPYIITHUKAM JIEJIaeT BBIBOJBI npenogasaress
3.CcxopocTb U CryneHt CryneHt CryneHt CryneHr c
TEXHUYHOCTb CaMOCTOSITENIBHO, B | CAMOCTOATEIBHO, | CAMOCTOSITENIBHO, B | IIOMOILBIO
BBITIOJTHEHUS 33JaHUI CPOK U BEPHO B CPOK, C CpPOK, C IIpenoiaBaTels,
BBITIOJIHAET HeOOoJIbIINMHU He04YeTaMu HECBOEBPEMEHHO,
3a/laHus, 1eJIaeT HeJ0YeTaMU BBITIOJIHSIET C HeJloueTaMu
BBIBOJIbI, [IOMOTAET | BBIMOJIHIET 3a/1aHus, C BBITIOJHAET
OJTHOTPYIITHUKAM | 33JaHUs, JIeJIaeT | MOMOLIBIO 3a/1aHus, C
BBIBOJIBI, npenoaaBaress MIOMOUIBIO
MIOMOTaeT JIeJ1aeT BBIBOJIBI npernojaBaTens
OJTHOTPYIITHUKAM JIEJIAeT BBIBOJBI
4.0¢opmiienne 3ananuil | 3agaHus 3ananus 3ananus Odopminenue He
oopmisier oopmisier BBINOJIHAET COOTBETCTBYET
aKKypaTHO B aKKypaTHO, HO HEaKKypaTHO, CO TpeOoBaHUAM
COOTBETCTBUH C HUMEIOTCS 3HAYUTENNBHBIMU
TpeOOBaHUSIMU 3aMevyaHus 3aMeYaHUsIMHU.
IpenojasaTess, B
COOTBETCTBUH C
I'OCT
5.ApryMeHTHpOBaHHOCTb | B nuceMeHHOI B nmucemennon u | [Ipusoaur [IpuBogur
CYKJIEHUW, IIUPOTa YCTHOM peun YCTHOM peun IIPUMEDBI, pUMepsl, (HaKThl,
Kpyrosopa MIPUBOJUT MIPUBOJUT OIHCHIBAET OIHCHIBAET
npuUMepbl, GakThl, | IPUMEPHI, SABJICHUSI, (DAKTHI, SBJICHUS, HE
OTHCHIBAET (bakTsl, HO 3aTPYIHSETCS B | JIeNaeT BbIBOJIBI,
SIBJICHUS, OIHCHIBAET JIOTHYECKOM CpPaBHEHHUS
MIPOU3BOJIUT SIBJICHUS, W3JI0’KEHUH,
ITPOU3BOJIUT aHaJIN3e,




CpaBHEHWSI, aHATIN3, | CPAaBHEHHUS, CpaBHCHHH,
JIeJIaeT BBIBOIBI aHaJn3, JeNIaeT BBIBOJIaX
BBIBO/IbI, HO
3aTpyaHSETCS B
MOCTPOCHHUH
JIOTUYECKOTO
W3JI0KCHUS
MaTtepuana
6.ITouck, o6paboTka u Paboraer ¢ PaGoraer ¢ Henocrarouno [TpoBeneH mouck
MIPEIOCTABIICHUE JUTEpaTypOH, JUTEPaTypOH, mpoBeJieH coop U | U cOop
nHpopManuu 1o MTOMCKOBBIMHU MTOMCKOBBIMHU obpaboTka nHpopMmanuu,
M3y4aeMOMY MaTepuany | CHCTEMaMH, CUCTEMaMHU, nHpopManuu, TeMa He PacKphITa,
MOJITOTOBJICHHAS MOJITOTOBJICHHASL | TIPEJOCTABIICHHUE WA HE
uHpopManus uHpopManus uHpoOpMalnu He COOTBETCTBYET
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET 3aJJaHHIO
TEeMaM 3aaHus, TEMaM 3aJaHus, | TPeOOBAHUIM
MOJTHO PACKphITa, MOJTHO PACKphITa,
OTOOpaXXeHa, IPH | MPEJAOCTABICHHE
HEeO0XOIUMOCTH nHpOpMaIuK HE
COIPOBOXKAACTCS B IIOJIHOM Mepe
HaTJISTHOCTBIO COOTBETCTBYET
(cxemamu, TpeOOBaHUAM
PUCYHKaMH),
MIPEIOCTABIISACTCS
JIOTHYHO B
COOTBETCTBUH C
TpeOOBaHUSIMU,
JAFOTCS CCBUTKU Ha
HMCTOYHUKH
7. Bpems Ha Cobutoienue [IpeBrilieHune [IpeBbileHue [IpeBbileHue
BBHITIOJTHEHHE 3a/1aHUs BpeMS U BpEMEHU BpPEMEHHU BpPEMEHH
MO/ITOTOBKH BEITIOJTHEHUS HA | BBIITOJIHCHUS Ha BEITIONTHEHUS Ha 30
3a/1aHMsl, CPOKOB 10 % 20% u 6osee %

CcIayd 3aJJaHuMH.

Kpurtepun onenuBanns

KonuuecTBo 6amios YpoBeHb chopMUPOBAHHOCTH Ornenka

85 -100 TTOBBIIICHHBIN COTJIIMYIHO»

70 -84 JIOCTaTOYHBIHN «XOPOIIIO»

50 -69 IIOPOTOBBIN «yJIOBJIETBOPUTEIILHOY
MmeHee 50 KOMIIETEHIHSI He chopMUpoBaHa «HEYJIOBIICTBOPHTEIHHOY

IToxa3aTenu oneHMBaHUs Pe3yJbTATOB TECTHPOBAHUS

e OOmee kognyecTBO BONpocoB npuaumaercs 3a 100%. Ouenka BbICTaBJIsAETCHA MO

SHAYCHHUIO COOTHOIICHUSA NMPABUJIBHBIX OTBETOB K oﬁmeMy KOJIMYE€CTBY BOIIPOCOB B MPOUEHTAX.

Kpurepun ouenox

1. Ouenka «5» (oramuno) — ot 85 10 100% npaBWILHBIX OTBETOB;




2. Ouenka «4» (xopomo) — ot 75 10 84 % nNpaBUJIbLHBIX OTBETOB;

3. Ouenka «3» (ynoBJjeTBopuTesibHO) — 0T 50 10 74 % NpPaBUJILHBIX OTBETOB;

4. OuneHka «2» (Hey10BJIeTBOPUTEIbHO») — MeHee S0% npaBHIBHBIX 0TBETOB

Kpurepun oueHuBanusi

KoanuyecTBO 0a/1510B YpoBenb ¢chopMHUPOBAHHOCTH Onenka

85-100 MOBBIIIEHHBIH «OTJIMIHOY

70-84 JAOCTATOYHBIN «XOpOo1Io»

50 -69 MOPOroBbIH «yJ10BJIETBOPUTEJIbHO)
MeHee 50 KOMIeTeHIus1 He chopMupoBaHa «HEYJT0BJETBOPUTEILHOY

Iloxa3zarenn OllCHUBAHUSA YCTHBIX OTBETOB

HaumenoBanue OIIOP | 25 6ayi1oB 20 6as10B 15 6ansi0B 10 6ans10B
1) Bnanenue 3HaHUAMU 3HaeT " | 3HaeT u|B nenoMm | He
TEPMHUHOJIOTUU IMOHUMAET IIOHUMAET MMOHUMAET, HO | pacKphIBAET
TEPMHUHBI 1 | TEePMUHBI U | JOMYyCKaeT coJiepKaHue
onpeeeHus OTpEeNIeTICHUs, HO | OIIHMOKHU B | TEpPMHHA,
JIOTTYCKaeT 3HAHUU HEYMECTHO
HE3HAYUTEIIbHBIC | TCPMUHOJIOTUU | IPUMEHSIET
OIINOKHU U OIpEACIICHUH, | TEPMUHBI
UCIIpaBJIsieT
IOCJIE
3aMeUYaHUMN
5) B muceMenHoii 1 | B nuceMennoit u | [Ipusoaur [IpuBoaut
ApPryMeHTHPOBAaHHOCTh YCTHOU peuu | yCTHOH peuu | IpuMepsl, [IPUMEPBI,
CYXACHHM, IIHPOTa MIPUBOJIUT MPUBOJIUT OIICHIBAET (bakThI,
Kpyrosopa TIPUMEPBHI, TIPUMEPHI, SIBJICHUS, OIHUCHIBAET
(bakThI, (bakThI, (bakThI, HO | ABJICHHS, HE
OIHUCHIBAET OITHCKLIBAET 3aTpyAHsIeTCs B | JeNaeT
SIBJICHUS, SIBJICHUS, JIOTHYECKOM BBIBOJIBI,
MIPOU3BOIUT MIPOU3BOIUT H3JI0KEHHUH, CpaBHCHHUS
CpaBHEHHSI, CpaBHEHHS, aHajuse,
aHalM3, JeJaeT | aHaIM3, JIeJaeT | CPaBHEHUH,
BBIBOIBI BBIBO/IBI, HO | BBIBOJAX
3aTpyIHSIETCS B
MMOCTPOECHUH
JIOTUYECKOT0
M3JI0KECHUS
Marepuaia
6) Ilouck, obpaboTka u PaGoraer ¢ | Paboraer ¢ | Hemoctarouno [IpoBenen
MPEA0CTaBIICHNUE JTUTEpaTypoi, JTUTEPATYPOH, MpoBeeH cOOp | MOUCK U cOOop
uH(pOpMaIUU IO MTOMCKOBBIMU MIOMCKOBBIMU " o0paboTka | nHpopManuy,
M3y4aeMOMY MaTepuaily | CUCTEMaMHU, CHCTEMaMH, nHpopmanuu, TeMa HE
MOATOTOBJICHHAS | MOATOTOBJICHHAS | MPEJOCTaBICHHE | pACKPBITA, U
uHpopmanus uH(popManus uH(poOpMalLUu HE | HE
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
TeMaM 3aJIaHMs, | TEeMaM 3aJaHus, | TPeOOBaHUIM 3aJJaHUIO




MOJTHO PACKPHITA, | TIOJTHO
oTtoOpakeHa, P | pacKphITa,
HEOOXOJMMOCTH | TIPEJIOCTABIICHHE
COIIPOBOKAAETCS | UH(pOpMAIMKU HE
HaTJISTHOCTBIO B TIOJHOW Mepe
(cxemamuy, COOTBETCTBYET
PUCYHKaMH), TpeOOBaHUSIM
MIPEIOCTABISACTCS
JIOTHYHO B
COOTBETCTBUH C
TpeOOBAHUAMHU,
JA0TCA  CCBUIKU
Ha HCTOYHUKHU
8) Bpems na Beimonnenue | CobmoaeHue IIpeBbilieHME [IpeBbiieHNE [IpeBbilieHue
3aJIaHHsI BpeMsI U | BpeMEHH BpPEMEHU BpPEMEHHU
MOJITOTOBKH BBITIOJIHEHHUSI HA | BHIIIOJHEHHSI Ha | BBITIOJIHEHUS
3amanus, cpokoB | 10 % 20% Ha 30 u Goiee
C/Ia4yM 3aJJaHH. %

Kpurepun onenuBanuns

KosmnuectBo 0a/10B YpoBenb chopMHPOBAHHOCTH Ouenka

85-100 MOBbIIIEHHBII «OTJIMYHO»

70 -84 JOCTATOYHBIN «XOPOII0»

50-69 MOPOTrOBBI «Y/10BJIE€TBOPHUTEIbHOY
MeHee 50 KOMIIeTeHIus He copMUpOBaHA «HEY/I0BJIETBOPUTEIHHO)

IToxka3aTenu oueHMBaHUSA NPAKTHYECKOH PadoThI

HaumenoBanue OIIOP | 25 6annos 20 6a10B 15 6annoB 10 6ass10B
1.Bnagenve  3HaHMAMHU | 3HAET U NOHMMAET | 3HAET u|B nenoMm | He  packpeiBaer
TEPMHUHOJIOTUU TE€PMUHBI U | HOHUMAET ITOHUMAET, HO | cozlepKaHue
onpeleacHus TEPMUHBI U | JOIYCKAaeT TEPMHHA,
onpezeneHusi, HO | OMMOKY B 3HAHUM | HEYMECTHO
JOITyCKaeT TEPMHUHOJIOTUM U | IPUMEHSET
HE3HAYUTEIIBHBIC | ONPEACIICHUN, TEPMUHBI
OLIMOKH VCIIPABIISET
110CJI€ 3aMeYaHui
2.Pe3ynbTaTUBHOCTH WNudopmanus WNndopmanus CryneHt Wudopmanus
MH(OPMALIHOHHOTO HailJieHa BEpHO, | HallZieHa HE | CAMOCTOSITEIBHO, B | HallleHa HE
MIOMCKA HeboubIIHe MOJIHAs C | CPOK, C | monHas c
HEJI0YEThI HETOYHOCTSIMH, HeJ0YeTaMH HETOYHOCTSAMH,
HCIIPABIISAIOTCA KOTOpBIE€ CTYAEHT | BBIIIOJIHSET KOTOpBIE CTYACHT
CTYJIEHTOM Cpa3y, | HCIIPABIISAET 3a/1aHMA, C | HE MOXET
IIOMOTa€eT B ITIOUCKE | CAMOCTOSTEIBLHO | IIOMOILBIO UCIIPaBUTH oe3
uHpopmanuu MIpEno1aBaTelIs ITOMOIIIA
OJTHOTPYIITHUKAM JIEJIaeT BBIBOJBI npenoaaBaresns




3.CkopocTh 1 CryneHnt CryneHnt CryneHnt CryneHnt c
TEXHUYHOCTb CaMOCTOSITENIHO, B | CAMOCTOATEIBHO, | CAMOCTOSITENIBHO, B | IIOMOILBIO
BBINOJIHEHUS 3aJlaHUH CPOK ¥  BEpHO | B CPOK, C | CpOK, C | mpenojaBares,
BBITIOJIHAET HEeOOJIbIINMHU HEJ0YEeTaMU HECBOEBPEMEHHO,
3aJaHus,  JeJaeT | HeJo4eTaMu BBINOJIHSET C HeloueTaMu
BBIBOJIbI, TIOMOTAET | BBIMOIHSET 3a/aHus, C | BBIIOJHSET
OJHOIPYNITHUKAM | 33JaHUs, JeNaeT | IOMOLIbIO 3aJJaHus, c
BBIBO/IbI, npenojaBaTesns IIOMOUIBIO
IIOMOTaeT JIeJ1aeT BBIBOJIbI IpernoJiaBaTens
OJIHOTPYIITHUKAM JIEJIA€T BBIBOJIbI
4.0dopmiteHne 3a1aHAI 3amanus 3aganus 3amanus Odopmnenune He
odopmiisier odopmiisier BBITIONTHSIET COOTBETCTBYET
aKKypaTHO B | aKKypaTHO,  HO | HEAKKypaTHO, CO | TpeOOBaHUAM
COOTBETCTBUU C | UMEIOTCs 3HAUUTEIbHBIMU
TpeOOBaHUSAMU 3aMevaHus 3aMeYaHusAMHU
npenojaBaTens, B
COOTBETCTBUU c
I'OCT
5.AprymMeHTHpOBaHHOCTh | B mnuceMenHoii u | B nucemennoit u | IlpuBonut IIpuBoauT
CYKJIEHHUH, IIUPOTa YCTHOU peuu | yCTHOU peuu | IpuMepkl, pUMEpBI, (QaKTHl,
Kpyrosopa IPUBOAUT IPUBOAUT OIHCBIBAET OIUCHIBACT
npuMepsl, (HaKThl, | TPUMEPHI, SIBJIIEHUSA, (aKThI, | SIBICHUS, HE
OIHCBIBAET (baxThl, HO 3aTPyJHSETCS B | IelaeT  BBIBOJHI,
SIBJICHUS, OIHCHIBAECT JIOTMYECKOM CpaBHEHUS
MIPOU3BOAUT SIBJICHMS, U3JI0KEHHUH,
CPaBHEHHUS, aHAJIN3, | IPOU3BOAUT aHayuse,
JIEJIaeT BBIBOJBI CpPaBHEHUSI, CPaBHEHUHU,
aHaJIu3, JIeJaeT | BhIBOJAX
BBIBO/IbI, HO
3aTpyaHsieTcsl B
MIOCTPOCHHUH
JIOTUYECKOTO
U3JI0KEHUS
MaTtepuaa
6.ITouck, o6paboTka u Paboraer c | PaGoraer ¢ | Henocrarouno IIpoBenen nowuck
MIPeI0CTaBIICHUE JUTEpaTypoi, JUTEpaTypoi, mpoBeJieH cbop U | U coop
uH(pOpMaIUU 1O MTOMCKOBBIMU MTOMCKOBBIMU o0paboTka uHopManuu,
M3y4aeMOMy MaTepuaiy | CUCTeMaMy, CUCTEMaMHU, nHpopmanuu, TE€Ma HE PacKphITa,
MIOATOTOBJICHHAS MIOATOTOBJIEHHAs | MPEJOCTaBICHHE WIH HE
uHpopmanus nHpopmanus nH(pOpMallUd  HE | COOTBETCTBYET
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET 3aJIJaHUIO0
TeMam 3aJaHus, | TeMaM 3a/aHusd, | TpeOOBaHUSAM
IIOJIHO  PACKpBbITa, | TIOJTHO PACKPBHITA,
oToOpaxkeHa, TMpH | MPeJOCTaBICHHE
HE00X0AUMOCTH uHbopMalUu He
CONPOBOXKAACTCS B IIOJHOW Mepe
HarJIsJHOCTBIO COOTBETCTBYET
(cxemamu, TpeOOBaHUSAM
PUCYHKaMH),
MIpeIOCTaBIIAETCS
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JIOTUYHO B
COOTBETCTBUU c
TpeOOBAHUAMHU,
JTAIOTCSl CCBUIKM Ha
UCTOYHHUKH
7.Bpems Ha BeinonHenue | CoOmroneHue IIpeBbiieHne IIpeBbiienne IIpeBbruienue
3aJJaHMs BpeMsI U | BpeMeHU BpPEMEHU BpPEMEHU
IIOAITOTOBKH BBIIIOJTHEHUSI HA | BBIIIOJIHEHUA  Ha | BbIoiHEeHUs Ha 30
3amanms, cpokoB | 10 % 20% u 6osee %
CIa4yy 3aJaHHM.
Kpurepun oueHuBanusi
KonuuyectBo 0a/10B Yposenb chopMHPOBAHHOCTH Onenka
150 - 175 NOBbILICHHBII «OTJIMYHO»
115- 140 AOCTATOYHBIN «XO0pOLIO»
80 - 105 NOPOroOBbIii «Y1OBJICTBOPHUTEIbHO»
MmeHee 70 KOMIleTeH1Usl He chopmMupoBaHa «HEYI0BJIETBOPUTEIbHO»

PexomeHnaauum no oueHNBAHUIO Pe3YJIbTATOB CAMOCTOSITEIbHOI paGoThI CTYI€HTOB

B dopme noxkaana:

onor 25% 20% 15% 10%

CooTBeTCTB | colepikaHue collep)KaHue JOKIaja | coAepaHue coJiepKaHue

ue JOKJIaja COOTBETCTBYET JIOKJIaa HE | JOoKJaga HE

COJIEpKAHU | COOTBETCTBYET 3asBJICHHOMN B | OJHOCTBIO MOJTHOCTBIO

s TEMaTHKe, | 3asABIICHHON B | HA3BaHUHM TEMAaTHKE, | COOTBETCTBYET | COOTBETCTBYET

oopMIIeHH | Ha3BaHUM TEMATUKE; | €CTh IOTPEIIHOCTH B | 3asABJICHHOW B | 3asBJICHHOU B

e oopMIIEHO B | opopmieHun Ha3BaHUU Ha3BaHUU
COOTBETCTBUU c TEeMaTHKe, €cTh | TeMAaTUKe,  €CTb
o0muMu MOTPEIIHOCTA B | 3HAYUTEIILHBIC
TpeOOBaHUAMU odopmieHun HECOOTBETCTBHS B
HaITACAHUS 51 odopmiieHnn
TpeOOBaHUSIMU
oopmIIeHUS

CrpykTypa, | UMeeT YETKYIO | UMEET MOTPELIHOCTH B | UMEET Hmeer HEUYETKYIO

JIOTHYHOCTH | KOMIIO3HIIHIO U | CTPYKTYpE, HECOOTBETCTBHS | CTPYKTYDY,

COOOLIEHUS | CTPYKTYDY, HE3HAUUTENIbHbIE B CTPYKTYpE, | JTOrHYeCKHe
OTCYTCTBYIOT JIOTHYECKHUE 3HAYHUTENbHBIC | HAPYIICHHS B
JIOTHYECKUe HapyLICHUS B | JJOTMUYECKHE IpeJCTaBICHUN
HapyIICHHS B | TIPENICTaBICHUH HapylmIeHWsT B | Marepuaia
MIpeICTaBICHUH MaTepuaia MIpeICTaBICHUH
MaTepuaia MaTepuaia

Hannuue OTCYTCTBYIOT MPUCYTCTBYIOT INPUCYTCTBYIOT | IPUCYTCTBYIOT

PEUEBBIX, JIEKCHYECKHE, HE3HAUNTEITbHBIC JIEKCHYECKHE, qacThIe

CTUJIUCTUYE | CTUJIUCTUYECKHE U | JEKCHUYECKHeE, CTHJIUCTUYECKHE | JIEKCUYECKHE,

CKHUX WHBIE OMMOKHU. Pedb | cTrimmcTHyeckue U | ¥ MHBIC OIMMOKH | CTUIIMCTHYECKUE

OLIMOO0K XapaKkTepu3yercs B TEKCTE
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SMOLMOHAIEHON WHBIE  OIIHMOKUM B U WHBIE OIINOKHU B
BBIPA3UTEIHLHOCTHIO | TEKCTE TEKCTE
CamocTosT | mpeacTaBisieT coOOH | MpeacTaBiaseT Co0O0H | MPeACTaBISIET OTCYTCTBYET
€JIbHOCTD CaMOCTOSTEIILHOE CaMOCTOSTEIILHOE coboit HE | CAaMOCTOSTEIILHOE
HCCIIEN0BaH | HCCIIENOBAaHHE, HCCIIe0BaHuE, MOJTHOE HCCIIE0BaHuE,
ust MIPEJICTaBJICH HEJIOCTATOYHBII CaMOCTOSITENILHO | HEMPOPaAOOTaHHBI
KayeCTBEHHBIH KaueCTBCHHBIM aHAJU3 | € UCCIICIOBAHME, | 1 TEKCT JPYyroro
aHaIM3 HAUACHHOIO | HAUJCHHOTO HEKayeCTBEHHbl | aBTOpa  (IpYrux
Marepuaia Marepuana i aHaJM3 | aBTOPOB)
HalJICHHOTO
Marepuaia
Oo1ee 100 80 60 40
KO0JI-BO
Kputepuu oneHuBanus
KosnuectBo 0a/1510B | YpoBeHb cGOPMUPOBAHHOCTH Ouenka
85-100 NOBLINIEHHBIH «OTJINIHOY
70 -84 JOCTATOYHBIN «XOPOII0»
50-69 MOPOTrOBbI «Y/10BJIETBOPHUTEIbHOY
menee 50 KOMIIeTeHI[UsI He c(hopMHPOBaHA «HEYT0BJIETBOPUTEIbHO)

PexoMeHaanuy mo OneHUBAHMIO HTOTOBOM aTTeCcTaAllMHU

HaumenoBanue OIIOP | 25 6anaoB 20 6an10B 15 daioB 10 6an0oB
1.Bmagenne  3HaHMsAMH | 3HAeT M IIOHHMAaeT | 3HAET u|B uenom | He  packpsiBaet
TEPMHUHOJIOTUU TEPMUHBI M | IOHUMAEeT IIOHUMAET, HO | co/Iep)aHue
onpeneaeHus TEPMUHBI U | JOMYyCKaeT TepMUHA,
ompeJiesieHus, HO | OIIMOKKW B 3HAHWUU | HEYMECTHO
JOTyCKaeT TEPMUHOJIOTUM U | IPUMEHSET
HE3HAYMTEIIbHBIE | ONPEACIICHUM, TEPMUHBI
OIIMOKH UCITpaBJISET
MOCJIe 3aMeUaHUN
2.Pe3ynpTaTUBHOCTH WNndopmanus WNndopmanus CryneHt Nudopmanus
UH(POPMAITMOHHOTO HalijieHa BEpHO, | HalijieHa HE | CaMOCTOSATEILHO, B | HalijieHa HE
IOMCKa HeOOoIbIINe MOJIHAs C | CpOK, c | mojaHas c
HEIOYEThI HETOYHOCTSIMHU, HeAoYeTaMH HETOYHOCTSIMU,
HCIIPABIISIOTCS KOTOPBbIE CTYJEHT | BBINOIHSET KOTOPbIE CTYJEHT
CTYJIGHTOM Cpa3y, | UCTIPaBIISET 3aJIaHuA, c | He MOXKET
IIOMOTACT B MOUCKE | CAMOCTOSITEIBHO | IMOMOIIBIO UCIIPaBUTH 0e3
nHpopmarun Mpeno/1aBaTelis ITOMOIIH
OJIHOTPYIITHUKAM JIeJIacT BEIBOJBI Mpeno/iaBaress
3.CkopocTh 1 CryneHnt CryneHnt CryneHnt Crynent C
TEXHUYHOCTD CaMOCTOSITEIIbHO, B | CAMOCTOSTEIBLHO, | CAMOCTOSATCILHO, B | IIOMOIIBIO
BBIIIOJTHEHUS 3aJaHUI CPOK H  BEpHO | B CPOK, C | cpoxK, C | mpemnoaBaTes,
BBIIIOIHSCT HEOOIbIINMHU HEAOoYCTaMH HECBOEBPEMEHHO,
3aJlaHusA,  JeNacT | HeJoyeTaMu BBIIIOIHSET c HeIoYeTaMH
BBIBOJIbI, IIOMOTACT | BEIIOJHSET 3aJlaHus, C | BBIIIOJIHSET
OJTHOTPYTITTHUKAM 3aJJaHusA, JeJaeT | IMOMOIILI0 3aJ]aHM, c
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BBIBOJIBI, IpenoaaBaTess ITOMOUIBIO
IIOMOTaeT JIEJ1aeT BBIBOJBI npenoaaBaTesns
OJTHOTPYIITHUKAM JI€JIAeT BBIBOJbI
4.0¢dopmienue 3ananuii | 3amaHus 3amanus 3ananus Odopmienne He
oopmisier oopmisier BBINOJIHAECT COOTBETCTBYET
aKKypaTHO B | aKKypaTHO,  HO | HEaKKypaTHO, CO | TpeOOBaHUSIM
COOTBETCTBUH C | UMEIOTCS 3HAYUTENBHBIMU
TpeOOBaHUSAMHU 3aMevyaHus 3aMeYaHUsIMU
Ipenojasareis, B
COOTBETCTBUU c
I'OCT
5.AprymenTtupoBaHHocTh | B mnuceMenHoil u | B nucemennoii u | IlpuBogur [IpuBogut
CYXACHHUM, LINPOTa YCTHOHI pedn | yCTHOU pedn | IpuMepsl, IpUMEpBI, (QaKThl,
Kpyrosopa MIPUBOJIUT MIPUBOJUT OIMCHIBAET OIHCHIBAET
npuMepbl, (HakThl, | IPUMEPBI, SABICHUSI, (aKThl, | SIBJICHUS, HE
OIHCHIBAECT (baxThI, HO 3aTpyJHSIETCS B | J€JaeT  BBIBOJBL,
SIBJICHUS, OIHUCHIBACT JIOTUYECKOM CPaBHEHHUS
[IPOU3BOJIUT SIBJICHUS, U3JI0KEHUH,
CPaBHEHHs, aHAJIU3, | IPOM3BOAUT aHaJIu3e,
JIeJ1aeT BBIBO/IbI CpaBHEHUSI, CpPaBHEHUHU,
aHaJM3, JieJacT | BBIBOAAX
BBIBO/IbI, HO
3aTpyIoHSETCS B
[IOCTPOEHUHU
JIOTUYECKOTO
U3JI0KEHUS
MaTepuaa
6.ITouck, o6paboTka u PaGoraer c | PabGoraer ¢ | Henocrarouno [IpoBenen mouck
IIPEIOCTABIICHNE JIUTEPATypOH, JIUTEPATypOH, npoBesieH cOop H | U coop
uH(pOpMaILIUHU 1O IOV CKOBBIMH ITOMCKOBBIMH o0OpaboTka uH(popManuy,
U3y4aeMOMY MaTepHualy | CUCTEMaMy, CHUCTEMAaMH, uHpOopMauy, TE€Ma HE PACKPBHITa,
MOATOTOBJIEHHAS MO/ATOTOBJIEHHAS | MPEJOCTaBICHHE WIH HE
uHpopManus uHpopManus UHPOpPMALIUM  HE | COOTBETCTBYET
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET 3aJIaHUIO0
TEMaM 3aJlaHud, | TeMaM  3aJaHus, | TpeOOBaHUIM
MOJIHO  PAcKphITa, | IOJHO PACKPHITA,
oToOpakeHa, TpH | MPeOCTaBICHUE
HEe00X0IMMOCTH nHdpopmanuu He
COIIPOBOXKAAETCA B IIOJIHOM Mepe
HarJIsiTHOCTBIO COOTBETCTBYET
(cxemamu, TpeOOBaHUSAM
PUCYHKaMH),
IIPEIOCTABIIAETCS
JIOTUYHO B
COOTBETCTBUU c
TpeOOBAHUSIMHU,
JAIOTCSl CCBUIKM Ha
HMCTOYHUKH
7.Bpems Ha BeinonHenue | CoOmoneHue IIpeBbiicHNE IIpeBblieHnE IIpeBblieHne
3aJlaHus BpeMsl U | BpeMeHU BpEMEHU BpEMEHH
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MOATOTOBKH BBIITOJIHEHUS Ha
3amanus, cpokos | 10 %
cIavu 3aJaHuMN.

BBIMIOJIHEHUS  Ha
20%

BBIIOJIHEHMS Ha 30
u 6osee %

Kpurepun oueHuBanusi

KonuuyectBo 0a/10B Yposenb chopMHPOBAHHOCTH Onenka

85 —100 NOBBIIIEHHBIIH «OTJTHYHOY»

70-84 JAOCTATOYHbIN «XOpOo1Io»

50 -69 NMOPOTroBbIH «yJ10BJIETBOPUTEJIbHO)
MeHee 50 KOMIIeTeHIUsl He c()OpMHpPOBaHA

«HEYAOBJECTBOPUTEJIBHO»
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MunucrepcTBo 00pa3oBanus u Hayku PC(S1)
['ocymapcTBeHHOE Or0KETHOE MTPpOohecCHOHATBEHOE 00Pa30BaTEIbHOE YUPEIKICHNE
Pecniyonuku Caxa (SAxytust) «JICHCKUNA TEXHOJIOTUUECKUI TEXHUKYM»

0

AL » 0k PLAY

KoHTpPOJIbHO-01IeHOYHBIE CPEeICTBA VISl TEKYLIEro KOHTPOJIS
MEKIMCHUIIMHAPHOT O Kypca
MIK.04.02 IludpoBbie TEXHOJOTHY U ABTOMATH3AIUS NPOIECCOB

00CJYKMBAHHUSA 3J1EKTPOOOOPY/I0BAHUS FTOPHOA00bIBAIOILEI0 NPEeANPUsSTHS

OCHOBHOI MpodeccunoHAILHOM 00pPa30BaTEeJIbHOM MPOrPaAMMBbI IOATO0TOBKHU
KBAJIM(PUIMPOBAHHBIX PA00OYHUX, CIYKAITUX
13.01.10 Dy1eKTPOMOHTEP MO0 PEMOHTY M 00CIYKUBAHUIO
3JIEKTPO0OOpyA0BaHMS (110 OTPACJISIM)

Jlenck 2024 ron
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KoHnTposibHO-OLIEHOUHBIE  cpefcTBa  MexaucuuimimHapHoro  kypca  MJIK.04.02

IndpoBbie TECXHOJIOTHH H ABTOMaTHU3aluA mpoueccoB 00CaYKHBAHUSA

3JIEKTPOOOOPYIOBAHHUS __ TOPHOJA00LIBAIONIET0  MPEANPUATHSA COOTBCTCTBYIOT pa60qeﬁ

nporpaMMe MEXKIUCIUIUIMHAPHOTO Kypca, pas3paboTraHHOM Ha ocHoBe DenepanbHOIO
rocynapcTBeHHoro oOpazoBatenbHOro crangapra (nanee — @I'OC) mo mpodeccuu cpeaHero

npodeccuonansHoro oopazoanus 13.01.10 DjeKTPOMOHTEDP MO PEMOHTY M _00CJIY:KHBAHUIO

3JIEKTPO00OpPYAOBaHHus (110 0TPACJIsIM) YTBCPXKACHHOIO NMPUKA30M MI/IHI/ICTepCTBa

oOpa3zoBanusi u Hayku P® ot 28 anpens 2023 r. Ne 316.

Opranuzanus-pa3paboTuukK:

l'ocymapcTBeHHOE aBTOHOMHOE TPO(ECCHOHATBHOE 00pa30BaTENbHOE YUPEKIACHUE
Pecny6nmuku Caxa (Skyrus) «tOxHO-SIKyTCKMI TEXHOIOTHUECKUI KOS

I'ocynapcTBeHHOE OOJKETHOE TNpoQeccHoHanbHOE 00pa30BaTEeNbHOE YUpEKICHUE

Pecny6muku Caxa (SIkytus) «JIeHCKHI TEXHOTOTHUYECKHIA TEXHUKYM»
Pa3paborunk: [Apsukos FOpuii KOpseBry, MacTep npou3BOACTBEHHOTO O0yUYEHHS
PaccmoTrpena u  pekoMeHAOBaHa  MPEIMETHO  —  LHMKIOBOM  KOMHUCCHEH
«IIpodeccronanbHON TOATOTOBKU»

ITporokon Ne 10 ot «6» utons 2024r.

IIpencenarens ITLK JIyunna I'. A

16



1. O6ume nosnoxeHus

Heasto coznanusi KonrpoabHo-onenounbix cpeacts (KOC) sisercs yctaHOBICHUE
COOTBETCTBUSl yPOBHSA TIOATOTOBKM OOyd4aromerocsi TpeOoBaHHsIM pabodell MporpamMmmbl
MEXIUCHUIUITMHAPHOTO Kypca. Kaxknoe oneHouHOE cpeAcTBO 0OecreuynBaeT MPOBEPKY YCBOCHUS
KOHKPETHBIX 2JIEMEHTOB Y4eOHOro MaTepuania.

KOCs! npenna3HadeHbl s ONpPENEICHUS YPOBHS OCBOEHHBIX YMEHUH, YCBOECHHBIX
3HAaHUU U OBIIQJICHUS KOMIIETCHIIUSAMH, T.€. CHOCOOHOCTHIO O0YJarOMIErocsi MPUMEHSATh 3HAHHUS,
YMEHHMSI U JIMYHbIE KaueCTBa B COOTBETCTBUHU C 3a/1adyaMy MPOPECCUOHANBHOMN JAEITeIbHOCTH.

O0bekTom npumenenuss KOC  sBugercs u3MepeHUE  YpOBHS — JOCTHUKEHHUS
00y4aromyMUCs YCTaHOBIIEHHBIX PE3yJIbTaTOB 00yUEHHs MIPH MIPOBEACHNUN PyOEKHOTO KOHTPOJIS

YCIIEBAEMOCTH 110 MEXJAUCIUIUIMHAPHOMY KYypCy.

2. IlacnopT KOHTPOJIbHO-OLIEHOYHBIX CPEACTB
2.1.  Pe3yabTaTbl OCBOEHHS] MEKIMCHUIUIMHAPHOIO KYpca, MOAJIeKallue

NpoBepKe

B pesynbrare ocBoenus wmexauciumimHapHoro kypca MJIK.04.02 Ludpossie
TEXHOJIOTUM W  aBTOMAaTH3alUsl  IPOLECCOB  OOCIY)KMBAaHUS  JIEKTPOOOOpYIOBAHUSA
FOPHOJIOOBIBAIOLIETO MPEANPUATHS 00ydaroluiics AODKEH o0sagaTh IMPEeayCMOTPEHHBIMU
OI'OC mno mpodeccun CIIO 13.01.10 DnaekTpoMOHTEp MO PEMOHTY M OOCIYKUBAHUIO
3JIEKTPO0OOPY0BaHUS (110 OTpaciisiM). YPOBEHb MOJTOTOBKH: OCHOBHOE 0011iee 00pa3oBaHue

dopmupyroTcs obume 1 npopeccuoHaIbHbIE KOMIETEHIUH:

OK.01 BeiOupars crnocoObl pemeHus 3anad  Opo(ecCHOHATBHOM  AeSATEeIbHOCTU
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK.02 Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, AaHAIW3a WU HHTEPIpPETaLUuU
uHpOpMaLUd U MH()OPMAIIMOHHBIX TEXHOJIOTHH JUIs BBINOJHEHHS 33734 MpoecCHOHATHLHON
JeSITeIbBHOCTH

OK.03 IlnanupoBath U peaan30BbIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U JTUYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO JIEATEIbHOCTh B MPOQECCHOHATIBHON cdepe, HCIOoIb30BaTh
3HaHUS MO0 (UHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUIX

OK.04 DddexTnBHO B3aMMOICHCTBOBATh M padOTaTh B KOJUIEKTHBE M KOMaH/IE

OK.05 OcyniecTBisaTh yCTHYIO M NMHCBbMEHHYK0 KOMMYHHUKAIMIO Ha TOCYAApCTBEHHOM
A3BIKE

Poccuiickoii deaepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA
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OK.06 [IposiBIIITh ~ Tpa)KJAHCKO-IATPUOTUYECKYI0  TO3UIMIO,  JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHNE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX IEHHOCTEH, B TOM YHUCIIe
C Y4eTOM TrapMOHHU3ALUM MEKHAUHMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIIECHUMN, MPUMEHSTh
CTaHJApThl aHTUKOPPYILUOHHOIO TOBEACHUS

OK.07 CopnelicTBOBaTh COXpPAaHEHHIO OKpYKAIOIIEH Cpeapl, pecypcocOepexeHuto,
OPUMEHATh 3HAHUS OO0 M3MEHEHHWH KJIMMaTa, HOPUHIUIBI OEpeXIMBOTO TMPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX

OK.08 Hcnonws3oBarh cpenctBa GU3UIECKON KYIbTYPhI JUISI COXPAHEHUS M YKPETUICHUS
3JI0pOBBS B Mpoiiecce NpodhecCUOHATBHOM ASSITENbHOCTU U MOIePKaHNsd HEOOXOJUMOT0 YPOBHS
($u3nUeCcKoil MOArOTOBICHHOCTH

OK.09 IMonp30Batbess MPO(EeCcCHOHANBHON JOKYMEHTAIle Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX

B/l 4 BeisgBieHue U ycTpaHEeHHE OTKAa30B U HEHUCIPABHOCTEH 3JEKTPOOOOPYAOBaHUS CO
CXEMaMHU BKJIFOUEHUS CPEHEN CIIOKHOCTH

[IK 4.1PerynupoBanue  Harpy3ku  3J€KTpoOOOpyIOBaHHUS, YCTAaHOBJIEHHOIO  Ha
00CITyKMBAEMOM y4acCTKe

[IK 4.2BpinonHeHrne TakenaXHbIX ONepaluid C MPUMEHEHHEM KpPaHOB M JIPYrux
Ipy30H0bEMHBIX MAILIUH

[IK 4.3BbisiBiIeHHMEe W yCTpaHEHHE OTKa30B, HEHUCIIPaBHOCTEH U  MNOBPEXACHUN
3JIEKTPOOOOPYIOBAHUS C TPOCTHIMU CXEMaMHU BKIFOUEHUS

[1K 4.4 Ynpasnenue uHpopmalyei 1 JTaHHBIMU C UCIIOIb30BaHHEM HIU(PPOBBIX CPEACTB, a
TaK)K€ C TOMOIIbIO AJTOPUTMOB IpPHU pabOTe € MOIYYEHHBIMH W3 PA3JIUYHBIX HCTOUYHUKOB
JAHHBIMU C L1EJIbI0 () (HEKTUBHOTO UCTIOIB30BAHMSI TOIYYEHHON HH(OPMALIUKY TSl peLIeHUs 3a7a4

[1K 4.5ITpuMeHeHrne KPpUTHUECKOTO MBILIUICHUS B IM(POBOM cpene

B pe3ynbrare 0cBOGHUS MEXAUCHUIUIMHAPHOTO Kypca 00yJaronuiicst JomKeH

Ymersn:

VY.1. VYcraHoBka cOeIMHUTENBHBIX MY(PT, TPOMHUKOB U KOPOOOK

V.2. Pa30bopka, peMOHT u cOOpka TMPOCTHIX Y3JOB, amNmapartoB U apMaTypbl
AIIEKTPOOCBEIICHHUS C TPUMEHEHUEM MTPOCTHIX PYUHBIX MPUCTIOCOOIEHUI U HHCTPYMEHTOB.

V.3. Ouuncrka, TpOMBIBKA, MPOTHUPKA M MPOJYBKA CKATHIM BO3AYXOM JETalel WU
MPUOOPOB IEKTPOOOOPYTOBAHUS

V.4.  W3roroBieHHE HECIOKHBIX I€TaJlIEH U3 COPTOBOTO METalIa

V.5. Coenunenue aetaneil U y3JI0B 3JIEKTPOMAIINH, JIEKTPOIPUOOPOB MO MPOCTHIM

SJICKTPOMOHTAXXHBIM CXE€MaM
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3HaTh:

3.1 ONEKTPOMOHTAXKHBIE CXEMbl U IYCKOPEI'YJIMPYIOLIYIO almnaparypy CpenHen
CJI0HOCTHU

3.2 OcHOBHBIE CBOMCTBa 00pabaThIBAEMBIX MaTEPHAIOB

3.3 YCTpOWCTBO YHMBEPCAIBHBIX M CICIHAIBHBIX IMPUCIIOCOOIEHNUH, MOHTaKHOTO
MHCTPYMEHTA U UCIIOJIb3YEMBIX KOHTPOJIBHO-U3MEPUTEIBHBIX HHCTPYMEHTOB

3.4  YcTpoiicTBO M MPUHIMII PAOOTHI 00CITYKUBAEMBIX JIEKTPOMAIINH IEPEMEHHOTO U
MOCTOSTHHOTO TOKa

3.5 Cnioco0ObI HaJaAKK MIETOYHOTO MEXaHU3Ma dJIEKTPOABUTaTENIeH

3.6  AHanu3s U oueHkKa HHpopMaIu

3.7  OueHka u y4et nocieAcTBuil 1 3p(HEeKToB NeATENBHOCTH

3a mpaBWIBbHBI OTBET Ha BOMPOCHI WM BEPHOE pEIIEHHE 3aJaud BbICTABISETCS
MOJIOKUTENbHAs olleHKa — 1-0 6amioB, B 3aBUCUMOCTH OT YPOBHSI BHITTOJTHEHUSI.

3a He MpaBWIbHBIA OTBET Ha BONPOCHI WJIM HEBEPHOE PELIEHUE 3aJaud BbICTABIISAETCS
oTpuLaTesibHas oneHka — 0 6ayoB.

YpoBEeHb OIICHKH KOMIIETEHIIMH MPOU3BOAUTCS CYMMHUPOBAHHEM KOJIUYECTBA OTBETOB
«1a» B MPOLICHTHOM COOTHOIIEHUU OT OOIIEro KOJIUYECTBA OTBETOB.

Lxana oyenxu o6pazosamenbHbIX 00CMUNCEHUL

[TIpoBepka 3HaHU

Onenka ypoBHsI TIOATOTOBKH
IIpoueHT
Pe3yJIbTaTUBHOCTH OLCHKa OLICHKA YPOBHA
(cymMa 6aILToB) KOMIIETCHIINN OCBOEHHUS;
o0ydJaronmxcs

90 +100 BBICOKHI OTJIMYHO

70 + 89 MTOBBILLICHHBIN XOpOLIO

50+ 69 MIOPOTOBBIH YAOBJIETBOPUTEIHHO
MeHee 50 JIOTIOPOTOBBIN HEYAOBJIETBOPUTEIILHO

00y4aroImuxcs OCYIIECTBISETCSA C IIOMOIIBIO BBIMOJIHEHUS TPAKTUYECKUX Pa0bOT, TECTOB.
[IpumeHeHne TecTta MO3BOJISET PE(ISKCUBHO 3aKpENHUTh H3y4aeMblil Marepuan, NpU ITOM
n30exaTh 3aBBIIICHUS UTOTOBOM OLIEHKH.

l. 3amaun TecTUpoBaHUA: 3(P(EKTHUBHO HCIOJIB30BaTh BO BpEeMs YpokKa U B
CaMOCTOSITENIbHOW paloTe; BKIIOYUTh B aKTHBHYIO Y4YEOHYIO AEATENbHOCTh OOYYaIOIIMXCS

(100%); mOBBICUTH MHTEPEC OOYUAIOIINXCS K U3y4aeMOMY MPEAMETY B MPOQPECCUU B IIETIOM.

19



[1.Ouenka ypoBHsS YCBOEHHS M3YYEHHOIO MaTepHalia CKJIaJbIBAE€TCS M3 COBOKYIHOCTHU

OLCHOK BBIIMMOJITHCHHBIX MMPAKTUYCCKHUX pa60T.

IIpakTuyeckoe 3ansaTue Nel

Tema: PeMOHT U peryaupoBKa BICOKOBOJIBTHOTO Pa3beAMHUTENS

M/K.04.02 [u¢ppoBbie TEXHOJOTHHM U aABTOMATH3alMsA IPOLECCOB OOCITYKUBAaHUS
AIIEKTPOOOOPYIOBAHHS TOPHOA0OBIBAIOIIETO TIPS TPHUSITHS

IIpogeccusi:  13.01.10  DmekTpoMOHTEp 1O  PEMOHTY W  OOCIYXHBaHHIO
3JIEKTPOOOOPYAOBaHUS (TIO OTPACIISM)

IIpoxomxutenbHOCTH: 2 yaca

ean 3ansaTHSA:

OcBoUTH METOUKY O€30MACHOTO MPOBE/ICHUSI PEMOHTA U PETYITUPOBKH BEICOKOBOJILTHOTO
pa3beAMHUTENS, TPUMEHSIEMOTIO B YCIOBHUSX TOPHOJOOBIBAIONIETO MPOU3BOJICTBA, C YYETOM
TpeOOBaHUI OXpaHbl TPYyJa, IPOMBIIUICHHOW O0€30MacHOCTH M IHUQPPOBBIX TEXHOJIOTUN
JUarHOCTHUKHU.

Yyeounie 3aaa4n:

1. W3y4uTh yCTPOMCTBO M MPUHIUI IEHCTBUS BEICOKOBOJIBTHOTO Pa3beIUHUTEIIS.

2. O3HaKOMUTBCS C  HOPMAaTUBHOM  JOKYMEHTaluell 1o  00CIyXUBaHUIO

pazveaunureneit (I1YD, ITTOOII, unCTpyKIIMU 3aBOAA-U3TOTOBUTES).

3. BbInonHUTE BU3YyalbHBIH OCMOTP M J€(EKTOBKY Y3JI0B pa3beIUHUTEINS.
4. ITpoBecTu peryampoBKy MEXaHHW3Ma IIPUBOJIA U KOHTAKTHON I'PYTIIIBL.
S, [Tpumenuts 1MQPOBBIE CpencTBa TUATHOCTHKU (TEPMOBU30P, METaOMMETD,

KOHTaKTHBIM U3MEPUTEIIb COIPOTUBIICHUS).

6. OdopMHUTH OTUET O MPOBEAECHHOM PEMOHTE U PETYJINPOBKE.

MarepunanbHO-TeXHHYECKOe o0ecneyeHne:

. BeicokoBobTHBIN pazbeauauTens (Harpumep, PBP-10/400 win ananor) — mMaker
WK y4eOHBINA CTeH]

. W3onupyromuye MTaHru, IEPpEHOCHBIE 3a3€MIICHUS

J KommiekT uHCTpyMEHTOB (TaedyHble KIIOYM, OTBEPTKH, JUHAMOMETPHUYECKHI
KJIIOY)

. [{udporoii meraommetp (Hampumep, MIC-2500)

. MukpooMmeTp (U3MEpPUTENTh KOHTAKTHOTO COMPOTUBICHUS, Hanpumep, MKC-1)

. TepMoBu3MOHHAs Kamepa (TIpy HATUYUH)
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CpenctBa unauBuyasibHo 3amuThl (CU3): qusnekTpudeckue nepuaTku, KOBPUK,

KacKa, 3alllUTHBIC OYKH

Kypuans! yueta pabor, neekTHbIe BEAOMOCTH, TEXHUYECKAs JOKYMEHTAIIS

Teopernueckas yactb (15 MuH):

1. Ha3znauenmne PAa3bECAUHUTEIA

Pa3’be[[I/IHI/ITeJIb — KOMMYTaI_H/IOHHblf/'I armapar, Hpe,Z[HaBHa‘-IeHHBIf/i JJIA  OTKJIIFOYCHUA

00€CTOYCHHBIX YYacTKOB 1enu moj HampsbkeHuem 1o 1000 B u Beime. He npennaznauen mis

OTKIKOYCHHUA TOKOB HAIrpy3KH UJIK KOPOTKOI'O 3aMBbIKaAHUA.

2. OcHOBHBIE Y3JIBI:

Hosxu (Mo aBHyKHBIE KOHTAKTHI)

HenonBu>kHble KOHTAKTHI

N3onsaropsr

[TpuBoHOM MexaHU3M (PYYHOU WU NPY>KUHHBIH)

3azeMuIdomye HoXHU (TpU HAJIMYHH )

3. TpebGoBanusi 6€30MACHOCTH:

PaboTa BBIIOJIHACTCS TOJIBKO IIpru CHATOM HAIIPAKCHHUU MW YCTAaHOBJICHHBIX

MEPCHOCHBIX 3a3CMIJICHUAX.

O06s3aTenbHOE HAJIMYKE JOITYCKa Mo A1ekTpode3onacHocTu He Hibke 11 rpynmsbr.

HcnonwzoBanue CU3 u cpencTB 3alIuThI.

4. lludposbie TEXHOJOTUH B AUATHOCTHKE:

TepMOBU3HOHHBIN KOHTPOJIb — BBISIBIICHHE ITEPErpeBa KOHTAKTOB.
N3mepenne compoTUBIIEHUS U30JISIUN — OLIEHKA COCTOSIHUS U30JISTOPOB.

I/I3MepeHI/IC MNEPpEeXOAHOIr0 COIPOTUBJIICHHUA KOHTAKTOB — KOHTPOJIb KadCCTBa

KOHTAaKTHOT'O COCIUHCHHA.

IpakTuyeckasi yacthb (90 muH):

Jrtamn 1. [loaroroska k padore (15 mun)

1.
2.
3.
4.

[Tonyunts gonmyck K paboTe y MacTepa/MHCTPYKTOpA.
IIposeputs Hasmume u ucnpaBsHoctb CU3 u mHCTpyMEHTa.
Y06eauTbes, 4To pa3beIUHUTENb OTKIIOUEH OT CETH U 3a3€MJIEH.

O3HaKOMHTHCH C nmacrnopTomMm 060pyIIOBaHI/I}I n HHCTPYKHHCﬁ I10 SKCILTyaTalluu.

Jrtan 2. BusyajabHblii 0cMOTP U AedexkToBKa (20 MHUH)

1.

IIpoBecTn BHENIHUN OCMOTP:

Hannuue TPCIIHUH Ha U30JIAATOpax
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J Koppo3usi KOHTaKTHBIX TOBEPXHOCTEN

. W3Hoc wim gedopmarius Hoxeu
o CocrosiHEE TPUBOHOTO MEXaHU3Ma
2. 3aukcupoBaTh BBISIBICHHBIE A€(PEKTHI B 1e()EKTHONH BEIOMOCTH.

Jran 3. PeryanpoBka pazbequnuresis (30 Mun)

3. [TpoBepuTh X0/ MOBUKHBIX KOHTAKTOB — JIOJI’KEH OBITh IJIABHBIM, 0€3 3acJaHUH.

4. OtperynupoBaTh 3a30p MEXIy KOHTAaKTaMH B OTKJIIOYEHHOM IIOJIOKEHUH
(cormacHo macnopty, 00braHO 150-200 MMm).

S. [TpoBepuTh M OTpEryaupoBaTh CUHXPOHHOCTb cpaOaTbiBaHMs (a3 (pa3HHULA He
6osee 3 MM).

6. 3arsHyTh OOJTOBBIE COEAWHEHHsS] C TpeOyeMbIM MOMEHTOM (IO TacmopTy,
Hanpumep, 25 H-m).

7. [TpoBepuTh paboTy 3a3eMIIAIOLIMX HOXKEH (€CJIM €CTh): OHHM JOJKHBI 3aMBIKAThCS
710 pa3MbIKaHHs pabounX KOHTAKTOB.

Jrtan 4. /[marHocTuka ¢ npuMeHenneM uu@pposbix npudopos (20 MmuH)

1. W3MepuTh COMPOTHBIICHHE M30JALIMN MEXAY (dazaMu M Ha 3eMiII0 (HOpMa — HE
menee 100 MOwm nipu 2500 B).

2. M3meputh mepexoHOoe COMPOTUBIICHHE KOHTAaKTOB (Hopma — He O6osiee 50—100
MKOM).

3. [lpyn Hammuuu TepMoOBH30pa — 3aUKCHUPOBATh TEMIIEPATypy KOHTAKTHBIX
coenHeHu# (pa3HuLa Mexay ¢azamu He 6osee 10°C).

Jran S. 3aBepumenune pador (5 MuH)

1. Yo6pars uactpyment u CU3.

2. CHsTh IEPEHOCHBIE 3a3eMJICHUS (TI0 KOMaHJIe MacTepa).
3. Crnats 000pyI0BaHUE B IKCILTYaTaIIUIO.
OT4eTHOCTD:

CryneHTt opopmisieT oTueT 1no Gopme:

. Hazpanue paboTbl

° Llenr u 3amauun

. [lepeueHp NCMOIB30BAHHOTO 00OPYAOBAHUS U HUHCTPYMEHTOB
J BrisiBieHHBIE Te(EKTHI

o [TpoBeneHHBIE PETYINPOBKH

. PesynbTatel u3mepenuii (Tabmuia)
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° BriBOA 0 MPUTrOAHOCTH pa3beIMHUTENS K KCILTyaTallh|

KoHTpoJibHbIE BOIPOCHI:

1. [Touemy pazbeMHUTETH HEIB3sI HCIIOJIB30BATh JUIS OTKIFOUYCHHUS MTOJT HArPy3KOi?
2. Kakue mapameTpsl IPOBEPSIOTCS MPHU PETYIIUPOBKE PA3bEIUHUTENS?

3. Kaxk miudposbie mprOOpbl MOBBIIAIOT HAJICKHOCTH OOCTY)KUBAHHS?

4, Kaxkue mepsl 6e3omacHoCTH 00s13aTebHBI TpH padboTe ¢ BP?

Kputepun onenkmn:

. [TpaBunsHOCTH BBIIOJIHEHUS orteparuii — 40%
° CoOmronenne texauku 6esonacaoct — 30%
. KagectBo opopmienus otuera — 20%

. OTBeThI Ha KOHTPOJIbHBIE Bonpockl — 10%
IlpenoxaBaresib:

JarTa npoBeaeHusi: «_» 20r.

oanmucs crynenra:

IIpakTHyeckoe 3anAaTHE No2

Tema: MoHnTax u Hanazka anmnaparypsl BMII (B3pbIBO3aLIUIIEHHOTO UCTIOTHEHHUS )

M/IK.04.02 IludpoBbie TEXHOJOTMHM W aBTOMAaTH3allUs MPOLECCOB OOCTYKUBAHUS
AIIEKTPOOOOPYI0BaHUS TOPHOA00BIBAIOIIETO IPEATPUSITUS

IIpodeccusi:  13.01.10  DnexkTpoMOHTEp MO  PEMOHTY M OOCIY)KHBaHUIO
3IIEKTPOOOOPY0BaHUS (110 OTPACIISM)

IIpoxoxutenbHOCTH: 2 yaca

ean 3ansaTHUSA:

OcBouTh  METONMKY  O€30MacHOTO  MOHTaXa,  MOAKIIOYEHHs W HalaJKu
3JIEKTPOOOOPYOBaHUS BO B3phIBO3AMIIEHHOM ucnonHeHun (BMII — obopynoBanue s
B3pPbIBOONIACHBIX MECT INPOM3BOJCTBA), MPUMEHSIEMOIO B IOA3EMHBIX TOPHBIX BBIPAOOTKaxX, C
coOnrofeHreM TpeOoBaHUI MPOMBIILIEHHOW 0€30MaCHOCTH U HOPMAaTUBHOM TOKYMEHTALIUU.

Y4eOnnble 3a1aun:

1. W3y4nTh KOHCTPYKTHUBHBIE OCOOEHHOCTH U MapKUPOBKY ammapaTypsl BMII.

2. Oznakomuthest ¢ TpeboBanusimu [1YD (I'maa 7.3), I[Ib 13-04, TOCT 30852.0—
30852.13 k 2neKTpo0OOPYAOBAHUIO SISl B3PHIBOOIIACHBIX 30H.

3. BeimotauTe MOHTaX THIOBOTO y371a BMII (Hanmpumep, B3phIBO3ANTUIIIEHHON

pacrpeneuTeIbHOM KOPOOKH WIIM ITyCKAaTes).
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4. IIpoBecTn npoBepKyY LETOCTHOCTH B3PBIBO3AIIMTHI U AIEKTPUUECKUX ITAPAMETPOB.

S. Ocy1iecTBUTh HANAIKY U (YHKIMOHATIHLHOE TECTHPOBAHHUE.

6. Odopmuts 0TYET 0 MpOAETaHHOH padoTe.

MarepuajibHO-TeXHUYeCKoe o0ecreyeHue:

. Y4eOHBI CTEHJ ¢ MaKeTOM TOpHOW BBIPAOOTKM H  B3PBIBO3AIIMIIEHHBIM
obopynoBanueM (Hampumep: nmyckarenb [IBU, pacnpenenurensaas kopooka KBB, cBeTmnpHUK
CBB)

. Kommiekt  MHCTpyMEHTOB  (KJIIOY  TaeyHbld,  OTBEPTKH,  IMACCATHUXKH,
JTUHAMOMETPUYECKUHN KITFOY)

. Meraommetp (2500 B)

o MynbsTumeTp udpoBoi

. Ka6ens BBI'HT(A)-LS uwnu KI'BBHI(A)-LS (B3pbhIBO3AIIMIIIEHHBI MOHTAKHBIH
Kabenp)

. CepTtudukarsl cCOOTBETCTBUA Ha 00opynoBanue BMII

. CpeactBa wunauBuayanbHoM 3ammtbl (CU3): audnexkTpuueckue MepyaTki,

3alllUTHBIE OYKHU, CIIELOJESIKIA

o XKypnansl yuera pabot, macropra 000py10BaHUs, CXEMbI TIOJKITFOUEHUS

Teopernueckast yactp (15 mun):

1. Yro Takoe BMII?

BMII — snexTpoobopynoBaHre BO B3phIBO3AIUIIEHHOM HCIIOIHEHNH, IPEAHA3HAUEHHOE
JUISL SKCIUTyaTalluy B YCIOBUSAX BO3MOXHOT'O BBIJICNICHHS PyITHUYHOTO ra3za (MeTaHa) U yroJbHOU
b, O603HaYaeTCss MapKUPOBKOM:

1Exdl Mb — rne:

1 — ypoBeHb B3pBIBO3ALIUTHI (J17151 TOJ3EMHBIX BBIPAOOTOK)

EX — 3HaK cOOTBETCTBHS MEXyHAPOAHBIM CTaHIapTaM

d — BHJ B3pBIBO3ANIUTHI (B3PHIBOHEIPOHUIIAEMAs 000JI0UKa)

| — o0opynoBanue A pyAHUYHBIX YCTaHOBOK (rpynmna I)

Mb — kareropust 000pya0BaHus (MOXKET pabOTATh MPH HATUYUH METAHA)

2. OcHOBHBIE BU/bI B3PbIBO3AIIUTHI:

J B3peiBonenponuiaemas odonouka («d»)
. [ToBbIienHast 6€30MacHOCTD («e»)
. HckpobesonacHas 3MeKTprIecKas Hemb («i»)

3. TpeOoBaHUS K MOHTAXKY:
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CaJIbHUKaMH.

3anpenieHo HapymaTh TePMETHYHOCTD U IIEIIOCTHOCTh OOOJIOUKH.

Bce xaOenbHbIe BBOJbI JOJIKHBI OBITE YIJIOTHCHBI B3pBIBOSaH_[I/IH_IéHHBIMI/I

3azemiienue o0s3aTenbHO (conpoTuBieHue He Oonee 1 Om).

He nomyckaercs nmepexoc ¢uianiies, ocnabieHrue O0JITOBBIX COSTMHCHHIA.

4. HopMaTuBHbIE TIOKYMEHTHI:

[1YD, I'naBa 7.3 «21eKTpOYCTaHOBKU BO B3PHIBOOMACHBIX 30HAX)

[paBuna 6e3onmacHOCTH MpH BeeHHH TopHBIX padoT (I16 13-04)

'OCT 30852.0-30852.13 (IEC 60079)

IpakTuyeckast yacthb (90 MmuH):

Jran 1. [loaroroBka k padore (10 Mun)

1.
2.
3.

HOJ’Iy‘H/ITb AOIIYCK OT MacCTepa.

[TpoBeputh Hamuuue u ucnpaBHocTb CU3 n uHCTpyMEHTA.

M3yunth mnacmopT M cXeMy MOJAKIIOUeHus BblOpaHHOro amnmapara BMII

(manpumep, myckarens [1BH-250).

4.

y6e,I[I/ITbC${, qTo 060py,Z[OBaHI/Ie 00eCTOYEHO U 3a3€MIIEHO.

Jrtan 2. MonTa:x annapata BMII (30 mun)

1
2
3.
4

5.

VYcTaHOBUTH KOPIIYC anmapaTa Ha KpenéxHyIo pamy/TaHeNb.
[TponoxuTh Kabenpb yepe3 B3pbIBO3AIUIIEHHBIN KaOeIbHbII BBOI.
3a4iCTUTB KUIIBI Kalerns, coOoast JUIMHY Pa3/esKH 10 Machopry.

[TogxmrouuTh IMPOBOAHUKHU K KIICMMaM COIJIACHO CXEME ((1)2[321, HOJIb, 3CMJ'I5{).

3aTaHyTh OONTHI KpeIuleHHs 000J04YkH ¢ TpeOyeMbIM MOMEHTOM (yKa3aH B

nacrnopte, Harpumep, 15-20 H-m).

MOwm).

6.

Y6G,I[I/ITBC$I, YTO B3PBIBO3AIIUTHLIC 3a30Pbl HC HAPYIICHEI.

Jrtan 3. [IpoBepka n Hanaaka (35 MuH)

1.

[TpoBepUTH CONPOTUBIEHNUE U3OJIALIMNA MEXY KUJIaMU U Ha 3emito (Hopma > 10

ITpoBepHUTH LIETOCTHOCTD LIENN 3a3eMileHus (conpoTusieHue < 1 Om).
IIpoBecTH BU3yanbHBINM KOHTPOIIb:

OTcyTcTBHE OBPEXKACHUN 000T0UKH

[TpaBHIIBHOCTH MAPKUPOBKHU

HanéxHocTh KperieHus KpbIIIKI

[Tonate HanpspKeHUE (M0 KOMaHJIE MacTepa).
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[IpoBepuTh PyHKITMOHUPOBAHHE:
BrxroueHue/oTKIIIoueHrE MyCKaTes
Pabora curHaiibHOM WHIUKALIUN

OTcyTcTBUE UCKPEHMSL, IIEPETPEBA

Jran 4. 3aBepuienue padoort (15 mun)

1. OTKJIIOYUTH TUTAHUE.

2. YOpaTh HHCTPYMEHT U MaTEPHAIIBL.

3. OdopMHUTE aKT BBEITIOTHEHHBIX pa0OT U OTYET.
4. Cnatb 000pyI0BaHUE B SKCILTYaTAIHUIO.
OT14yéTHOCTD:

CryneHT opopmiIeT OTUYET, BKIFOYAIOIIUI:

Hazpanue u 1ienp paboTsl

Tun u MapkupoBKa ycTaHOBIEHHOTO 060opyaoBanus BMII

[lepedeHb BBINOJHEHHBIX ONEpaLUil

Pe3ynbratel u3mMepenuii (Tabyimia: CONPOTUBICHUE U3OJISIIINH, 3a3€MJICHUS | JIp.)

BrIBo 0 cOOTBETCTBIH 000pyIOBaHUS TPEOOBAHUSAM O€301TaCHOCTH

KoHTpoJibHbIE BOPOCHI:

1.

2.
BbIpaboTKax?

3.

4.

Kak pacumdpossiBaetcs MmapkupoBka «1Exdl Mby»?

[ToueMy Henb3sl KCIIOJIB30BATh OOBIYHOE 3JIEKTPOOOOPYAOBAHHWE B PYJHUYHBIX

Kakue nmapametpsl nposepsroTcs npu Hanaake BMIT?

Kaxk oOecrieunBaeTcs B3pLIBO6e3OHaCHOCTB IIpHU MOHTAXE KaOeIIbHBIX BBOI[OB?

Kpurepuu onenkmn:

IIpenogaBareiin:

[TpaBunbHOCTH MOHTaXA U cobmoaeHne TpedoBannit BMIT — 40%
BrimonHeHne usmMepeHuit 1 TuarHocTuku — 25%
CooOmronenne TexHukn Oesomacaoct — 20%

KadectBo odopmiiennst oTu€ra 1 0OTBETHI Ha BOIpockl — 15%

JarTa npoBeaeHus: «_ » 20r.

IMoanucs crynenra:
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IIpakTuyeckoe 3ansitue Ne3

Tema: IloctpoeHue anropuTma pabOTHI ammaparypbl aBTOMATH3allMM BEHTHIIATOPOB
[JIaBHOT'O IIPOBETPUBAHUS

M/IK.04.02 IludpoBbic TEXHOJOTMM W aBTOMATHU3aIls IIPOIECCOB OOCITY)KHBAHHS
3IEKTPOOOOPYI0BaHUS TOPHOAOOBIBAIOIIETO MTPEAIPUSATHS

Ipodeccusi: 13.01.10  DaexTpoMOHTEp TO  PEMOHTY U  OOCIYKHBAHHUIO
AJEKTPOOOOPYI0BaHUS (110 OTPACTISIM)

IIpoxo/kuTeIBHOCTDB: 2 Yaca

ean 3ansaTHUA:

Hayuntbcss ~ pa3pabaTbiBaTh U BU3YQIU3UPOBaThb  JIOTUYECKUH  alITOPUTM
(YHKIIMOHUPOBAHUSI CUCTEMBl aBTOMATUYECKOTO YIPABJIEHUS BEHTWIATOPAMHU TJIABHOTO
nposerpuBanus (BI'Tl) ¢ yuetom TpeGoBaHuii 0€30MaCHOCTH, HOPMATHUBHBIX JTOKYMEHTOB U
YCIIOBUH 3KCIUTyaTallud Ha TOPHOAOOBIBAIOIIEM MTPEAPUSATHH.

YueOHble 3a7a4u:

1. N3yunTh Ha3Ha4YE€HME U COCTaB cucTeMbl aBTomaru3aunu BITI.

2. Oznakomutbes ¢ TpeboBanwsamu I1b 13-04, ITYD u P/l mo aBTOomMaTu3ammu
BEHTWIALIMY 1L1AXT.

3. [Tpoananu3upoBaTh BXOJHBIE U BBIXO/IHBIE CUTHAJIBI CUCTEMBI YIIPABICHHUS.

4. [Toctpouth (YHKIUMOHATBHYIO CXeMy M OJIOK-CXeMy aIroputMa padoThl
anmnapatypsl aBTomarusauuu BITI.

S. [Tpumenuts 6a3oBble 3nemenTsl Noruku (U, NJIN, HE) nns onucanus aBapuiHBIX
U IITATHBIX PEXKUMOB.

6. OdopMUTH OTUET C MTOSCHEHUEM JIOTUKU YIIPABICHUS.

MarepunanbHO-TeXHHYECKOe o0ecneyeHne:

. Kowmmbrorep ¢ 1O anis moctpoenus cxem (Harpumep, Microsoft Visio, draw.io, wim

naxe PowerPoint)

° Yyebnnie cxeMbl aBromarusanun BI'TI

. [Tnakatel: «CucrtemMa aBTOMAaTHKU BEHTWISTOPHOM YCTaHOBKHY», «ABapHiiHbIE
pexumsl BI'TI»

. Hopwmatusnsie nokymentsl: [1b 13-04, ITYD (pazaensl mo BEHTHIIALNH ), TUTIOBbIE

CXEMBI YIIpaBJICHUS
. bymara ¢opmara A4, kapangami, auHeWKa (IUIs PYYHOTO 4YEpyeHUs NpU

otrcyrctBun 11K)
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[Mpumepsr natumkoB: wMetana ([AMT), nasnenmst (1), BuGpammm (IB),

TEMIIEPATYPhI IIOAIIHUITHUKOB

Teopernueckas yactp (20 MuH):

1. HazHayeHne BEeHTUJISITOPOB I1aBHOTO nposerpuBanus (BI'TI):

OObecrieynBalOT HEMPEPHIBHYIO MOJa4y CBEXEro BO3JyXa B TOpHbIE BBIPAOOTKH U

ynaneHue Bpeanbix razon (Meta, CO2, nbuib). Otka3 BI'TI yrpoxaet ®u3Hu nepcoHana 1 MOKET

IMPUBCCTH K aBapuu.

2. TpedoBanus k apromaTruzanuu BI'Il:

JABUTaTCIIA

O06s3aTenbHOE pe3epBUpOBaHUE (OCHOBHOM + pe3epBHBINA BEHTUIISATOD)
ABTOMaTHYECKHIA ITyCK PE3EPBHOT0 BEHTHIIATOPA IIPU OTKA3€ OCHOBHOTO
OTKIIIOUEHME MTPU MIPEBBILICHUH KOHIIEHTpauuu Metana > 1,0%

KOHTpOJIB mapaMeTpoOB: OABJICHUC, BI/I6paI_[I/IH, TEMIICPATypa IMOAIIHITHUKOB, TOK

Cursanmszanus u nepeiada JaHHbIX B ,Z[I/ICHGT‘IepCKI/Iﬁ IIYHKT

3. OcHOBHBIE KOMIIOHEHTHI CHCTEMbI ABTOMATH3 AU

MIPOIIECCOM)

Hatuuku: metana (JAMT), nasnenus (I/1), remneparypsi (TCII), Bubpanuu
Kontposmiep (ITJIK — nporpaMMupyeMmsblii TOTHUECKUI KOHTPOJLIEP)
VcnioTHUTEIBHBIE YCTPONCTBA: MATHUTHBIC MTyCKATENN, KOHTAKTOPBI

Cucrema ACY TII (aBTOMaTH3MpOBaHHAS CUCTEMA YIIPABICHUS TEXHOIOTMUECKUM

4. Jloruka padoTsI (YNIpOLIEHHO):

[Tpu HOpManbHBIX yCIOBUSIX — paboTaeT ocHoBHOM BI'TI

ITpu aBapuu (0OpsIB (a3bl, eperpes, MeTaH >1%) — OTKIIIOYEHHE OCHOBHOTO U

IIyCK PE3€pPBHOTO

HIaXTy

[Tpu oTkaze oboux — aBapHiiHasl cUTHAJIM3aLMs U OJIOKMPOBKA CITyCKa JIIOJIEH B

IIpakTnyeckas yactob (90 MuH):

Jran 1. AHAJIM3 MCXOAHBIX JaHHBIX (15 MHUH)

1.

[NoyunTs 3aganue OT MPEToAaBaTeNs:

Tun BeHTHIIATOPHOW ycTaHoBKH (Hampumep, BI[/1-31,5)
[lepeveHb TaTYMKOB U MX TIOPOTOBBIC 3HAUCHUS
TpeboBaHus K pe3epBUPOBAHUIO

N3yunth THIIOBYIO cxemy ynpasieHus BI'TI.
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Jran 2. Onpenesienne ycjaoBuid ynpasienus (20 MmuH)

CocraBuUTh TaOIUILY COCTOSTHUMN:

YciaoBue HeiicTBue

Hopwma (metan <1%, naBnenue B HopMme, HeT | PaboTtaetr ocHoBHO# BITI
Teperpena)
Otka3 ocHoBHoro BI'TI (0OpbIB, meperpy3ka) | ABTOMATHYECKHH IYyCK PE3EPBHOTO

Metan >1% Orxmouenne BI'TI, curnanusamnus

Meran >1,5% biioknpoBka MOBTOPHOTO MyCKa O CHUKEHUS
KOHIICHTpALUU

Ortka3 oooux BI'TI ABapuiinas OCTaHOBKa, ONOBEIIlEHIE
JcrieTyepa

Jrtamn 3. [locTpoenue 0/10k-cxeMbl ajaropurma (40 mun)

Ucnone3ys cranpaptasle obo3HaueHuss ('OCT 19.701-90), moctpouth OJ0K-CXEMY,

BKJIIOYAIOLIYIO:
° Hauano/konen
o bnoku BBO/a JaHHBIX (C TaTYMKOB)
. Jlornueckue ycnoBus («da/Her»)
. bnoku ympaBnenus («Bxmtounts ocHoBHOM BITD», «llepeiitu Ha peseps»,

«Bbi1aTh aBapuio»)

[Ipumep dparmeHTa JIOTUKH:

]
1 [Ha4ano]
2 +
3  [Mpoeepka: meTan < 1%?] —Het» [OTkmouuTe BITl, CHrHanW=auwA]
4 L Na
5 [PaboTaeT ocHoeHoW BITI?]
6 4 Het
7 [BEMWHWTL pezepeHulid BIM]
8 d
9 [KoHTpone napaMmeTpoB Kawgbe 5 cek]
le 4

11 [KoHew uwkna]

Jrtan 4. Odopmiienne u 3ammra aaropurma (15 mun)

1. CoxpaHUTh CXeMY B JIEKTPOHHOM BHJIe WK 0OPMUTH Ha TUCTe A4.
2. IToanucaTs Bce OI0KHU U TUHHUHU CBS3H.

3. KpaTko mosicHUTh JTOrMKy Mpeno1aBaTeto.

OT4éTHOCTH:

CTYILCHT MNpCACTaBJIACT:
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J Ha3zBanue u niens paboTh

° IlepeueHb TaTYMKOB U MOPOTOBBIX 3HAYEHUI

J Tabnuiy ycrnoBwuii yrpaBieHuUs

° biok-cxemy anroputMa (B me4aTHOM HJIA PYKOTTMCHOM BHJIC)

° BpIBO/I: Kak anropuT™ ooecrieurnBaeT 0€301MacHOCTh U HaIEKHOCTD MPOBETPUBAHUS

KOHTpOJ’IbHBIe BOIIPOCHI:

1. [Touemy aBromaruszanus BI'TI sBisieTcs KpuTHUECKH BaKHOW CUCTEMOM Ha I1axTe?
2. Kaxkue natumku oOsi3arenbHbl B cucTeMe aBTomatuku BI'TI?

3. UTo NpOoUCXOaUT P MPEBBIICHUHN KOHLIEHTpAIMK MeTana 10 1,5%?

4. Kak oOecnieunBaeTcst pe3epBUpPOBaHHE BEHTHISTOPOB?

Kputepun onenkmn:

. [TonHOTa M KOPPEKTHOCTH aHaM3a ycinoBuii — 30%

. Jlornueckast mpaBwIBHOCTD 010K-cXxembl — 40%

. CootBeTcTBHE HOpMAaTUBHBIM TpeboBaHusIM — 20%

. KauectBo odopmiienus u otBeThl Ha Bompockl — 10%
IlpenoxaBaresib:

JarTa npoBeaeHus: «_» 20r.

Moanucek crynenra:

IIpakTnyeckoe 3ansaTne Ned

Tema: UteHue cxembl yrpaBiaeHHUs KaTOpUPEPHO-BEHTUIIATOPHON YCTaHOBKOM

M/IK.04.02 IludpoBbie TEXHOJOTMHM W aBTOMAaTH3allUs MPOLECCOB OOCTYKUBAHUS
3JIEKTPOOOOPY0BAHUS TOPHOIOOBIBAIOIIETO MTPETPUATHS

IIpodeccusi:  13.01.10  DnexkTpoMOHTEp MO  PEMOHTY M OOCIY)KHBaHUIO
AJIEKTPOOOOpYyI0BaHUS (110 OTPACISAM)

IIpoxonxurenbHOCTH: 2 yaca

Iean 3ansaTHA:

HayunTbcs 4MTaTh M HMHTEPNPETHPOBATH JJIEKTPUUYECKHE MNPUHIMUIHAIBHBIE CXEMBI
ynpapieHus: KajgopudepHo-BeHTWIITopHON ycraHoBkod (KBY), mpumensemoil B cuctemax
BEHTWJISILIMM TOPHOIOOBIBAIOUINX MPEANPHUATHH, C IENbI0 MOCIEIYIOIEro MOHTaXa, HaJIaJKu U
o0cCITy’)KuBaHUS 000PY0BaHMUSL.

YueOHble 32124H:

1. N3yunTh Ha3HaYEHUE U COCTaB Kaopu(epHO-BEHTUIIATOPHON YCTAaHOBKHU.
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2. O3HAaKOMUTBCS C YCIOBHBIMHU IpaMueCKUMH 0003HAUEHUSIMU 3JIEMEHTOB CXEMBbI

cornacao ECKJI (I'OCT 2.701, 2.702).

3. IIpoananu3upoBaTh NPUHLIMIIMAIBHYIO JJIEKTPUYECKYIO cxeMy yipasieHus KBY.

4. Onpenenuts LENu CHUIOBBIE M LENH YIPABICHUS, a TAKXKE B3aUMOCBA3b MEKIY
HUMU.

S. BbIABUTE 2JIEMEHTBI 3AIIUTHI, CUTHAJIU3ALUY U ABTOMATHKHU.

6. CocTaBUTh NOSACHUTENBHYIO 3alIUCKYy K CXEME M OTBETUTh Ha KOHTPOJIbHBIE
BOIIPOCBI.

MarepuajibHO-TeXHUYeCKOoe o0ecreyeHue:
o [IpunuunuanpHas  SJEKTpPUYECKas  CXema  yOpaBleHUs  KajiopudepHo-

BEHTUWISITOPHON YCTAHOBKU (Ha CTEHJE, IUIaKaTe WU B 3JIEKTPOHHOM BH/JIE)

. KomneroTepsl ¢ 10CTYNOM K 3JeKTpOHHBIM KaTtanoraM U 'OCTam (npu Hanu4yum)
. CripaBoYHHKH 110 YcII0BHBIM 0003HaueHusM (I'OCT 2.701-2.755)

. Kapannam, nuneiika, 1actuk, Oymara gopmara A4

. MynbTUMeIUIHBINA TPOEKTOP (17151 IEMOHCTPALIUU CXEMBI)

o [Tacniopt KBY (y4eOHsIi1 00paserr)

Teopernueckasi yacthb (20 MuH):

1. Haznauenue KBY:

KanopudepHo-BeHTHUISATOPHAST YCTaHOBKA MpeIHA3HAa4YeHa MM MOJOTpeBa HAPYKHOTO
BO3J1yXa B XOJIOJHBIN NIEPHO/I T0/1a TIEPE]T MOIa4uel ero B MIaxTy. ITO MPEeA0TBpaIIaeT 0OMep3aHue
BEHTWIALIMOHHBIX CTBOJIOB, oOOecrneunBaeT KOM(OPTHBIE YCIOBUS Tpyla M COOJIOJIEHUE
CaHUTAPHBIX HOPM.

2. OcuoBubie komnouenTol KBY:

o BenTtunsatop (35ekTpoaBUraTesns + Kpbliib4aTKa)

. Kanopudep (termmmoodmennnk ¢ TOHamu unu ropsiaeit Bogoit)

. JlaTunku TeMmneparypbl Bo3ayxa (Ha BXOJE U BbIXO/E)

. brok ynpasienus (KOHTpOJUIEp WK peJieitHas JTOTHKA)

o MarHuTHblE TyCKaTeld, aBTOMaTHMYECKHE BBIKJIIOYATEIHM, pelie BPEMEHH,
TEPMOCTATHI

3. Oco0eHHOCTH CXeMBbI YIIPABJICHHSA:
J O0s3aTenbHas OIIOKMPOBKA: BEHTHJIATOP TOJDKEH BKJIIOYATHCS JI0 Kajopudepa u
OTKJIFOYAThCs Tocie Hero (Bo uzbexxanue neperpesa TOHoB).

. 3amura oT meperpesa kanopudepa (Tepmoperne).
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. B03MOXHOCTH pyYHOTO U aBTOMATHYECKOTO PEKMMOB.
o Curnanuzaiys aBapuiHbIX cuTyanuii (0OpbIB  (hasel, Ieperpes, OTKa3
BEHTHJIATOPA).

4. YciaoBHbIe 0003HaUYeHNsI (OCHOBHbIE):

. QF — aBTOMaTHUYeCKHUI BBIKIIOUATEh

. KM — MarauTHbIi mycKaTenb

. KT — pene Bpemenu

o KK — tepmocrat / Tepmoperne

J HL — curnanpHas namma

o SB — kHOMKa ynpaBieHHs

o M — snekTpoaBurarens

. EK — narpeBarenbhbiii anement (TOH)

IpakTuyeckas yactb (90 Mun):

Jrtan 1. O3HakoMienne co cxemoii (15 mun)

1. ITonmyuuts cxemy ynpasienuss KBY or npenonasaress.

2. OnpenenuTs TUI CXEMbl: IPUHLUIIHAIIbHAS, Pa3BepHYTas, PyHKIIMOHAIbHAS.

3. HaiftTu u mnoamucatb OCHOBHBIE Y3Jbl: BEHTUJIATOpP, Kanopudep, NaHENb
YIIPABJICHUS.

Jrtan 2. Ananu3 uenei (30 MuH)

1. BbiienuTs cHI0BYIO 4aCTh:

. [TuTanne >IeKTPOIBUTATENS BEHTHIISITOPA

° [Muranue TOHog kanopudepa

2. Beiienuts nenu ynpasJjieHus:

. Kuonku «Ilyck»/«Ctom»

o Pene BpeMeHU JUIs 3aIepKKU BKIFOUEHHS Kajopudepa

. TepmocTaTbl U JaTYUKH

3. OnpeaenuTh MOCIeI0BATEIPHOCTD BKIIFOUCHHS:

o Haxarue «lyck» — BKIOYeHHE BeHTHIsATOpa — depe3 30 cek — BKIIOYEHUE
kanopudepa

Jran 3. U3ydenue 3a10MT U OJOKUPOBOK (25 MHH)

1. Haiitu Ha cxeme:
o TerutoBoe pelre AJIs ABUTATEISA
. Tepmossixirogarens kanopudepa (cpadarsiBanue mpu >80°C)
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. BnokupoBky ot ogHOBpeMeHHOoro BkiitoueHus TOHoB 6e3 BeHTuisATOpa
2. OObsICHUTD, Kak cpabaThIBaeT aBapuiiHAs CUTHATH3AIIHS.
Jrtan 4. CocTraBiieHHne NOSCHUTEIbHOM 3anucku (20 MmuH)

Ha otnensHOM n1cTe OPOPMUTD:

° Haznauenne KBY

° ITepevyeHb OCHOBHBIX 3JIEMEHTOB CXEMBI (C 0003HAYCHHUSIMU )

° AJITOPUTM 3amyCcKa U OCTAaHOBKHU

° Onucanue 3ayUTHBIX (YHKIIHHA

° Bo3MoxHbIE HEUCTPABHOCTH U UX MPU3HAKYU MO CXeMe (HarpuMep, He BKIIIOYAETCS

kasopudep — npoBeputh pesie Bpemenn KT1)
OT4Y6THOCTD:

CryneHT cnaér:

L4 HOI[HI/ICEIHHYIO CXCMY (C BBIACJICHHBIMU LCIIAAMU LIBETOM HUJIN MTpHXOBKOﬁ)
L4 HOHCHI/ITGHBHYIO 3aIIMCKYy IO CTPYKTYPC BBIIIC
L4 OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI

KoHTpoJibHbIE BOPOCHI:

1 [Touemy BEHTUIISTOP JODKEH BKIIIOYATHCA A0 Kanopudepa?

2 Kakwue BuibI 3amUThI IpeaycMoTpeHsl B cxeme KBY?

3. Kak 0003HauaeTcs Ha cxeme pesie BpeMeHU?

4 Yo nmpou3oii€T, eciu oTKaXeT JaTYMK TeMIIepaTypsl Ha BbIXojie Kanopudepa?
) Kak nepeiiTi B pyuHOI peXUM yrnpaBiaeHUs?

Kpurepuu onenkmn:

. [MpaBunbpHOCTH aHaM3a cxeMbl — 40%

o [TonHoTa nosicaurenbHoM 3anucku — 30%

o 3HaHue yCIOBHBIX 0003HauUeHUH U HOpMaTUBOB — 20%
. OTBeTbl Ha KOHTPOJIbHBIE Bonpockl — 10%
IIpenogaBareiin:

[arTa npoBeaeHusi: «_» 20 r.

IMoanucs crynenra:

IIpakTnueckoe 3ansaTne NeS
Tema: [loctpoenue anropurma paboThl anmaparypbl yrpaBieHHs OypoBOil yCTaHOBKOI

MHWHUMATUK
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M/IK.04.02 IludpoBeic TEXHOJOTMM MW aBTOMATHU3AIlUs TIPOIECCOB OOCTY)KHBAHHSI
AIIEKTPOOOOPYIOBAHHS TOPHOAOOBIBAIOIIETO TIPS ITPHUSITHS

Ipodeccusi:  13.01.10  DnexkTpoMOHTEp TO  PEMOHTY U  OOCIYXKHBaHUIO
3JIEKTPOOOOPYAOBaHUS (TIO OTPACIISM)

IIpoxo/kuTEIBHOCTB: 2 Yaca

Iean 3ansaTHusA:

Hayuuthcsi pa3zpabarbiBaTh JIOTHYECKHH airopuT™M  (DYHKIIMOHUPOBAHUS CHUCTEMBI
aBTOMAaTHUYECKOTO yrpaBieHus 0ypoBoi ycranoBkod tuna MUHUMATHK, npumensemoit npu
MPOXOJKE TOPHBIX BBIPAOOTOK, C YYETOM IOCIEI0BAaTEIbHOCTH TEXHOJIOTMYECKUX OIepalui,
TpeboBaHUl 6€30MACHOCTH U B3aUMO/ICHCTBUS UCIIOIHUTEIBHBIX MEXaHU3MOB.

YueOHble 3a1a4n:

1. N3yunTh Ha3HAYeHHE, COCTaB M MNPUHLMI JACUCTBUS OypOBOH yCTaHOBKH
MUHUMATHK.

2. O3HAaKOMUTBCS C OCHOBHBIMU pEXUMaMH pabOThl: PYYHOH, aBTOMAaTHYECKH,
aBApUITHBII.

3. [Tpoananu3upoBaTh IOCIEAOBATEIbLHOCTh ONEpaLUii HpPHU aBTOMAaTHYECKOM
OypeHHH.

4. Onpenenuth BXOJHBIE (JaTYMKH) U BBIXOJHBIE (MCIIOJIHUTENbHBIE YCTpPOICTBA)

CUTHAJIbl CUCTEMBI YIIPaBJICHHUS.
S. [TocTpouTtsb GJ10K-CXEMy aJrOpUTMa aBTOMATUYECKOTO IIMKJIAa OypeHHsl.
6. OdopMHUTH MOSICHUTENBHYIO 3aIIUCKY U 3AIUTUTH Pa3paOOTaHHbIN alrOPUTM.
MaTrepuaabHO-TEXHHYECKOe o0ecreyeHme:
. VYueOHblit cTeHn ¢ MakeToM OypoBoil ycraHoBkn MHWHHUMATUK  (wim

BUJICOMAaTEPHAIIbl/CXEMBI)

o Kommnsrotep ¢ I10 pnsg noctpoenus cxem (Visio, draw.io, PowerPoint u np.)

. [Tnakatsl: «CrtpykrypHas cxema MUHHUMATHUK», «lluki aBTOMaTH4eCKOro
OypeHus»

. TexHuueckoe onucaHue M PyKoBOACTBO Mo 3kcmuyaraunn MHWHHWMATUK

(yueOHBbIif BapuaHT)

. Bymara A4, kapannani, nuHelika (npu padboTe Bpy4HYIO)

. ITpumeprl NaTUMKOB: KOHEYHBIE BBIKIIOUATENN, NATYMKHU JAaBIEHUS, MOJIOKEHUS
KapeTKH, KPYTSIIEro MOMEHTa

Teopernueckas yactb (20 MuH):
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1. Haznayenue ycranobku MUHUMATHUK:

byposas ycranoeBka MUHMUMATHUK — 5T0 aBTOMAaTU3UMPOBAHHBIA KOMILIEKC IS

OypeHusi mmypoB B 3a00€ TOPU3OHTAIBHBIX M HAKIOHHBIX BBIPaOOTOK. [Ipumensiercs mpu

MMPOBEACHNHN IIOATOTOBUTCIIBHBIX MW OYHCTHBIX pa60T. Oo0ecrieunBaeT BBICOKYIO TOYHOCTD,

0€30I1aCHOCTb U IMIPONU3BOAUTCIIBHOCTD.

2. OcHOBHBIE Y3JIBI:

BbypoBas kapeTka ¢ OypuiIbHON MalTMHOM

['unpaBnuyeckas WK NEKTPOTUapaBINYecKasi CUCTEMa 0Iauu
MaHunynsaTop s YCTaHOBKH IITAHT

Cucrema no3uroHupoBanus (o koopauHaram X, Y, Z)

[TyneT yrpaBieHHs ¢ BO3MOKHOCTBIO BEIOOpA peskuMa (pydHOI/aBTOMAT)

3. DTanbl aBTOMATHYECKOI0 UKJIA OypeHus :

YcTaHOBKa KapeTKH B UCXOHOE MOJI0KEHHE
HO3I/IHHOHI/IpOBaHI/Ie I10 3aJaHHBIM KOOpJAUHATaM LIITypa
[TonBox Oypa k 320010

BxJiroueHue BpallleHHs U 101aud

KoHTpOJIb TITyOUHBI U TTApaMETPOB OypeHHsI

OTBOJ KQPETKU B HCXOHOE MOJIOKEHHUE

IToaroToBka K cieayroniemMy miypy

4. JJ1eMeHThI ABTOMATHKH:

Koneunsle BIKIItOUaTENN (TIOJI0KEHUE KAPETKH)
JlaTuvky qaBiaeHus B THAPOCUCTEME

JlaT4vKy KpyTAIETO0 MOMEHTA U OCEBOTO YCHUIIUS
[Tporpammupyemsiit torudeckuit KonTposep (ITVIK)

Curnanuszanus u aBapuitHas 6JIOKMPOBKa

5. TpeGoBaHus 6€30MACHOCTH:

biiokupoBka 3arycka Ipu OTKPBITOM OTpakICHUH
ABTOMaTHUYECKas OCTAHOBKA IPY MPEBBIIEHNN YCUIIUS NTOJaun
KOHTpoIIb yT€UEK ruIpaBIuKku

3anpeT OAHOBPEMCHHOI'O ABUKCHHS 110 HECKOJIBKHUM OCIM oe3 PaspCIICHUA

IIpakTnyeckas yacto (90 MuH):

Jran 1. AHAIHU3 TEXHOJIOTM4YeCcKoro nukJaa (15 mun)
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1. W3yuntp omucaHue aBTOMATHYECKOrOo M[HMKJIAa OypeHus MO0 TEXHUYECKOU

JIOKYMEHTAITUH.
2. BoienuTh KITI04YeBbIe TAIBI M YCIOBUS TIEPEX0/1a MEXKTy HUMHU.
3. OnpenenuTh aBapuifHbIC CUTYyaIMH (OOPBIB ITAHTH, 3aKJIMHUBaHKUE Oypa U ap.).

Jran 2. ®opmasu3anus JOTUKH ynpasjaeHus (20 MuH)

CocraButhb Ta0IUILY:

9tan YcaoBus nepexonaa HcenoanurebHoe aeiicTBUe
Hcxonnoe KapeTtka B «10M» T'oToBHOCTE K
IIOJIOXKCHHUE MO3UIIMOHUPOBAHUIO
[TosunmonupoBanue | KoopauHaTel 3a1aHbl JBmxenue mo ocsim X, Y, Z
IToaBox k 320010 Paccrosinue 10 32001 < 10 | BkiarodyeHue MeJICHHOM ITOJauu
cM
Bbypenue Bpamenue + nonada | KoHTposb riryOuHBI 1 ycuius
BKJIIOYCHBI
OtBog Jocrurayra rinyouHa mmypa | OTKIIOYeHHE TOJa4H, OTBOJ
KapeTKU

Jrtamn 3. [locTpoenue 0/10k-cxeMbl ajaropurma (40 mun)

Ucnonszys ctangapt ['OCT 19.701-90, nocTpouts 010K-CXeMY, BKIIOYAIOIIYIO:

° Hauvaio nukia

o [TpoBepky roTOBHOCTH (AaBiieHHE, IIOJI0KEHNE, OTCYTCTBUE aBapuil)

o [TocnenoBarenbHble OJIOKU: MO3UIMOHUPOBAHUE — MOABOJ — OypeHUe — OTBOJ

J VYcnoBHble nepexoabl mnpu  aBapuu  («3akiauMHMBaHHE?» —  «ABapuilHas
OCTaHOBKA)»)

o Bo3Bpar B MCX0/IHOE TIOJI0KEHNE U 3aBepIlIEHUE LKA

ITpumep ¢parmenra:
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I

[Ha4ano]

!
[Mpoeepka: HeT aeapwii?] —HeT- [CurHanuzauwAa, cTon]
1 Na
[MepeMecTUTE KApeTKY E 2afaHHYH TOYKY ]
!
[MogeecTk Gyp k 3abow]
!
[BEAHHMTE BpaweHwe W nogaqy |
!
[TnyEwHa pocTurHyTa?] —Het— [KowTpons younuA ]
4 Oa
[OTEECTH KapeTky]
!

[KoHey umkna]

Jran 4. Odopmiienne u 3ammra (15 Mun)

1. [ToanucaTh Bce OJOKH U JOTHYECKHUE MTEPEXO/IbI.

2. CoCTaBUTh KPATKYIO MOSICHUTEIbHYIO 3aTUCKY (1/2 cTpaHHUIIbI).
3. [Ipe3eHTOBaTH AITOPUTM MPENOIABATEIIO.

OT14éTHOCTB:

CTy,I(eHT MNpEACTaBJIACT:

brok-cxemy anroputma padotsl annapaTypsl ynpasieans MUUHUMATUK
Tabnuiy 3TanoB v ycaoBUM
[TosicHUTENBHYIO 3aIIUCKY C OMMCAHUEM JIOTUKU U Mep 0€3011acCHOCTH

OTBeTHI Ha KOHTPOJIbHBIC BOITPOCHI

KoHnTpoJsibHbBIE BONIPOCHI:

1
2
3.
4
5

Kakue natunku obecrieunBaroT 0€30MacCHOCTb IPU aBTOMAaTUYECKOM OypeHuu?
[ToueMy Ba)kHO KOHTPOJIMPOBATH YCUJIME TIOJa4U ITPH OypeHuu?

Kak cucrema pearupyet Ha 3aKJIMHUBaHHE OYPOBOro HHCTpyMeHTa?

B uém npenMyiecTBo aBTOMaTHUYECKOIO PEKHUMA NIEPE] PYUYHbIM?

Kakue 6HOKI/IpOBKI/I OpeaAyCMOTPCHBI B CUCTEMC ynpaBneHmI?

Kpurepun onenkmn:

Jlornueckast KOppeKTHOCTh anroputma — 40%
[TonmHoTa yuéra aBapuitHbIX cuTyarmii — 25%
CootBetcTBHE TpeOOBaHUAM Oe30macHOCTH U TexHojoruu — 20%

KadectBo odopmiienns u oTBeTHI Ha Bompockl — 15%
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IIpenoanaBareb:

JdarTa npoBeaeHus: «_ » 20r.

Iloanucek CTyaA€eHTAa:

IIpakTuyeckoe 3ansaTue Ne6

Tema: MoHTax U HajazKa anmnaparypbl CTPEI0YHOIO [EpeBoIa

M/K.04.02 [u¢ppoBbie TEXHOJOTHHM U aABTOMATH3alMsA IPOLECCOB OOCITYKUBAHUS
3JIEKTPOOOOPYIOBAHUS TOPHOL00BIBAIOILETO PEAIPUSITUS

Ipogeccusi:  13.01.10  DmekTpoMOHTEp 1O  PEMOHTY W  OOCITYXHBaHHIO
AJEKTPOOOOPYI0BaHHUS (110 OTPACTISIM)

IpoxonxutenbHOCTH: 2 yaca

Ieab 3ansaTHA:

OcBouth  MeTOAMKY  0O€30MacHOr0  MOHTa)Ka,  HOJKIIOYEHUS U HalaJKu
AIIEKTPOMEXAHUYECKOW  ammapaTypbl  CTPEJIOYHOIO  IE€peBOja,  MPUMEHSIEMOrOo B
JKEJIE3HOJJOPOKHBIX (PEIBCOBBIX) TPAHCIOPTHBIX CUCTEMAaX TOPHOJOOBIBAIOIIMX MTPEAIPUATHH, C
coOuro/iIeHeM TpeOOBaHUM MPOMBIINIICHHON 0e301acHOCTH, HOPMATUBHOM JOKYMEHTALMH U C
UCIIOJIb30BaHUEM LIU(POBBIX CPEICTB AUATHOCTUKH.

YueOHble 3a7a4u:

1. N3yunTe yCTpOMCTBO M MNPHUHLHIN JEHCTBHS CTPEIOYHOIO SJIEKTPOINPHUBOAA
(manmpumep, Tuna CII-6, CI1-6M nnu ananora).

2. Osznakomutbcst ¢ TpeboBanusamu [T, IITH u mHCTpYKUMH MO SKCIUTyaTalu

CTPCJIOYHEBIX IEPEBOIOB.

3. BBINMOIHUTE MOHTAX AJIEKTPONPHUBO/IAa HA Y4EOHOM MaKeTe CTPEJIOYHOTO IEPEBO/IA.
4. [ToAKITIOUNTH CUIIOBBIE U KOHTPOJIBHBIE 1IETIH COTJIACHO CXEME.
5. [IpoBecTn HamaaKy: pEryJIUPOBKY KOHEUHBIX BBIKIIOYATENEH, MPOBEPKY

OJIOKMPOBOK, (PYHKITMOHAIBHOE TECTUPOBAHUE.

6. Hcnonp3oBarh 1u¢poBbie NpUOOpHl sl MPOBEPKH MapaMeTpoB (MYJIbTUMETD,
MEraoMMeTp).
7. Odopmuts 0TYET 0 MpOETaHHO padoTe.

MarepuajJbHO-TeXHHYeCKOe ofecreyeHne:
J VY4eOHBIN CTEH]T C MAKETOM YKEJIE3HOIOPOKHOTO MYTH U CTPEIOYHOTO TIepeBo/Ia

. DNeKTponpuBoA cTperaouHblil (Hanpumep, CI1-6 wim maker)
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KJIFOY

crenoacxkKiaa

KoMIIEKT MHCTPYMEHTOB: KIIIOYM, OTBEPTKH, MACCATHXH, JUHAMOMETPHUYECKUN

Kabens KBBI'HI(A)-LS nnu ananor (s nernei ynpaBieHHs )
[{udpoBoit MyTbTHMETP

Meraommetp (500-1000 B)

Cxema sieKTprdecKas IpUHIMIHAIILHAS CTPEIOYHOTO MepeBoia

CpencrtBa nHauBuayanbHOU 3amuThl (CU3): quanekTpudeckue nepyaTky, Kacka,

Kypnansl yuera paboTt, macnopra 000pya0BaHuUs

Teopernueckas yactpb (15-20 mun):

1. Ha3HayeHme CTPEIOYHOTO NepeBo/IAa:

CTpeJ’IO‘lHBII‘/‘I MepeBOJaA — YCTpOﬁCTBO, IO3BOJIAIOIICC HAIIPABJIATDH MOJBM)XHOM COCTaB C

OJIHOTO ITyTH Ha APYyroi. B yCloBHUsAX FOPHOTO NPEAIPUATUS UCIIOJIB3YETC HA OTKATOYHBIX ITYTAX

JUTSL TPAHCTIOPTUPOBKHU TOPO/IbI, 000PYI0BAHUS U TIEPCOHAIA.

2. OCHOBHBbIEC KOMIIOHEHTBI 3JIEKTPONIPUBO/JA:

yIpaBJIeHU)

DneKTpoABUraTesb (IIOCTOSHHOTO WK IEPEMEHHOrO TOKa)
Penykrop 1 nepenaTouHbIi MEXaHU3M
KoHeuHble BBIKITIOYATENN «+» U «—» (KOHTPOJIb KpalHUX MOJI0KEHUH)

BJ'IOKHpOBOLIHbIC KOHTAKThbI (I[J'ISI Ab-cuctembl uIu LHECHTPAJIM30BAHHOI'O

PyuHolt npuBoa (Juist aBapuiHOTO NEPEBO/IA)

3. TpeGoBaHusI K MOHTAKY U IKCILIyaTalllu:

HanéxHoe kperuieHue npuBoja K pame rnepeBoja
3azemieHue kopmyca (conpotusienue < 4 Om)
3amuTa ot Biaru ¥ nbute (IP54 u BeIme)

Yérkast Gpukcanus CTpenky B KpalHUX MOJIO0XKEHUSIX

BJ'IOKI/IPOBKa IOBTOPHOTI'O BKIIFOUCHHUA A0 3aBCPIICHUA XOJa

4. HopmaTHBHBIE JOKYMEHTBI:

IEPEBOJIOB

[IpaBuna Texandeckoit sxkcruryatanuu (ITTD) xene3HogopoKHOTO TpaHCIOpTa

[TpaBuna texuuku Oe3omacHoctu (IITB) mpu oOciyXUBaHMM CTPEIOYHBIX

WNHCcTpyKIus 10 3KCILTyaTalui KOHKPETHOTO THIIA IPUBO/IA

IIpakTnyeckas yacto (90 MuH):
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Jran 1. [loaroroBka k padore (10 Mun)

1.
2.
3.

[TonmyunTth AOMyCK OT MacTepa/mpenoaaBarTessl.
ITpoBeputh Hanmuuue u ucnpaBHocTb CU3 n uHCTpyMEHTA.

Y6€,I[I/ITI>C$I, YTO NHTAaHHE OTKJIIOYEHO WM BBIBelleHa Tabauuka «He Bkmrouars!

PaboraroT aromu! ».

4.

I/I3yT-II/ITb CXEMY NOAKJIIOUCHUA U ACIIOPT IpUBOAA.

Jrtan 2. MoHTaX 3J1eKTPONPUBOAA (25 MUH)

1.
nepeBoja.

2.

3.

YCTaHOBUTH 3JEKTPONPUBOJ Ha KpemnEKHbIE KPOHIUTEHHBI Y CTPEIOYHOIrO

BhINOMHUTE MEXaHHMUYECKOE COEAMHEHHE TATH MIPUBO/IA CO CTPEIIOUYHBIM OPYCOM.
[TponoxuTh Kabeib OT MocTa YyIpaBIeHUS K TPUBOJY.

[ToaKIF0UNTh JKUIIBI K KJIIEMMaM COTJIACHO MapKHUPOBKeE:

®da3a/Hoib (WK +/— TIpU TOCTOSTHHOM TOKE)

Koneunsle Brixkitouatenu (KB1, KB2)

BrokupoBOYHBIE KOHTAKTHI

3azemuienue (PE)

Jran 3. Hanaaka u peryjaupoBka (30 mun)

1.
2.
3.

[TpoBepuTh CONPOTUBICHHUE N30IALMHU Lieniel (Hopma > 0,5 MOwm).
[TpoBepuTh IETOCTHOCTH LIENH 3a3EMIICHHSL.

BpyuHyro nnepeBecTy CTpENKy B KpaliHUE MOJIOKEHUS U OTPETYJINPOBATh KOHEUHBIE

BBIKJIFOYATCIIN TakK, YTOOBI:

4.

Hao000pOT.

I[BI/IFaTCJ'IB OTKIOYaJICA TOYHO B KpaﬁHeM TTOJIOKCHHUH
He 65110 «nepe6era» HJIW HCTIOJIHOT'O IPUJICTAHUA CTPCIIKA

[TpoBeputh O10KHMPOBKY: TIpH cpaboTaBiiem KB1 — 3anpert BkitoueHus Ha «+», U

Jran 4. DyHKIHOHAIbHOE TecTUPOBaHue (20 MUH)

1.
2.

[Topats HanpshkeHue (110 KOMaH e IpenogaBaTess).

BBINOTHUTE HECKOJIBKO IMKIJIOB «TY/1a-00paTHOY C MyJIbTa yIpaBIeHHUS.
Yoenurscs B:

IInaBHOCTH X012

Yérkoil pukcanum cTpenaku

OTCcyTCTBUU UCKPEHMSI U IIEPETPEBA

KoppekTHoii paboTe curHanu3anuu (€Ciu MpeaycMOTpeHa)
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4, [IporectupoBath pyuHOi IPUBO (ABAPUHHBIN PEKUM).

Jrtan 5. 3aBepuienune pador (5 MUH)

1. OTKIIIOUUTH IUTAHKE.

2. YO6parh HHCTPYMEHT U MaTEPHAIIHI.
3. OdopMUTh aKT BBITOJIHEHHBIX PabOT.
OT4éTHOCTD:

CryneHt opopmisieT OTYET, BKIFOUAROLITHIA:

J Ha3zBanue u niens paboTh

J Tun ycTaHOBJICHHOTO MPHUBOJIA U €70 MAPKUPOBKY

J [lepeueHb BBITOJHEHHBIX OIEPAIHiA

J Pe3ynbraTel n3Mepenwuii (TabaumIa: CONPOTUBICHHE H30JISALIUH, 3a3EMIICHHS)
o 3aMedaHusl ¥ peKOMEHAALUuU

. BBIBO O IPUTOAHOCTH K AKCILTyaTaIlHH

KoHTpoJibHbIE BOPOCHI:

1 KakoBo Ha3Ha4YeHHE KOHEYHBIX BBIKIIOUYATENEH B CTPEIOYHOM MPpUBOIE?

2 [Touemy BaskHO 00€CTIEUNUTh HAJIEKHOE MPUIIETAHUE CTPEIKU K PAMHOMY PEIbCy?
3. Kaxue mepsl 6e30macHOCTH 00s3aTEIBHBI IPH MOHTAXKE aIllapaTyphl nepeBoaa?
4 Kak mpoBepsieTcss uCIIpaBHOCTH OJIOKHUPOBOYHOI 11emn?

5 B kakux ciayyasix UCHOJIb3yeTCs pyYHOU MPUBOA?

Kpurepuu onenkmn:

) [TpaBUIBHOCTH MOHTaXAa U TOAKITIOYeHHUS — 35%

o KauectBo perynupoBku u Hanagku — 30%

. Cobmonienue TpedoBanuii 6ezomacHocta — 20%

. Odopmnenue otuéra 1 0TBETH Ha BOIpockl — 15%
IIpenoaaBareb:

JdarTa npoBeaeHus: «_ » 20r.

IMoanucsh crynenra:

IIpakTnyeckoe 3ansaTue Ne7
Tema: Utenue cxemsl anmapaTypbl KOHTPOJISI CKOPOCTH JIEHTOUYHBIX KOHBEHEPOB
M/IK.04.02 IludpoBbie TEXHOJOTMM W aBTOMATHU3AIlMs TIPOIECCOB OOCITYKHBAHHSI

AIEKTPOOOOPYIOBAHMS TOPHOIOOBIBAIOIIETO TIPEATPUSATHS
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IIpodeccusi:  13.01.10  DmexkTpoMOHTEp 1O  PEMOHTY U  OOCIYXHBaHHIO
AJEKTPOOOOPYI0BaHHUS (110 OTPACTISIM)

IMponomxuTeIBLHOCTB: 2 yaca

ean 3ansaTHUA:

HayuuThcs uuTaTh M aHANM3UPOBATH DJCKTPUUECKHE CXEMBbI alaparypbl KOHTPOJIS
CKOPOCTH JICHTOYHBIX KOHBeﬁepOB, IMPUMCHACMBIX Ha FOpHOIIOGbIBaIOH_[I/IX OpeaAnpusaTuiax, ¢
OCJIIbKO TMOHHMAaHUA TPHUHIHUIIOB pa60TbI CHUCTEM 3alluThl, JHUArHOCTHKU HeI/ICHpaBHOCTeﬁ n
obecrnieueHus 6€30MacHOM IKCIUTyaTallud TPAHCIIOPTHOTO 000PYyI0BaHHUSI.

YyeOHunie 3agaun:

1. M3yunuTh Ha3HAYE€HHWE U COCTAB CHUCTEMbl KOHTPOJS CKOPOCTH JIEHTOYHOTO
KOHBeKepa.
2. O3HAaKOMUTHCS C YCIOBHBIMU TpapUueCKUMH 0003HAUCHUSIMU 3JIEMEHTOB CXEMBI

no ECKJ] (ITOCT 2.701-2.755).
3. [Ipoananu3upoBarh NPUHLUUIIAAIBHYIO JJIEKTPUUYECKYIO CXEMY aIlaparypsl

KOHTPOJIA CKOPOCTH.

4, OHpe,I[CJ'II/ITb eI U3MCPECHUA, YIIPABJIICHUS U 3allIUTHI.
5. Br1sBUTE JIOTUKY Cpa6aTbIBaHI/IH 3allUTHI ITPU OTKIIOHCHHUU CKOPOCTH.
6. CocTaBuTh MOACHUTCIIbHYIO 3alIUCKY U OTBETHUTH Ha KOHTPOJIbHBIC BOIIPOCHL.

MaTrepuaabHO-TEXHHYECKOe o0ecreyeHme:

J [TpuHuunuanbHas dSIEKTpUUECKas CXema ammnaparypbl KOHTPOJIS CKOpPOCTH
JIEHTOYHOI'0 KOHBelepa (Ha 11akare, B IeYaTHOM WJIM 3JIEKTPOHHOM BUJIE)

. Komnetoreps! ¢ noctynom k 'OCTam u cipaBouHbIM MaTepHraiaM (Mpu HATUYHIH)

J CrnpaBouHuKH 110 ycioBHbIM o603HaueHusM (I'OCT 2.701, 2.702, 2.738)

. Kapanjam, nuHelika, nactuk, Oymara ¢popmara A4

o [Tnakat: «CucreMa KOHTPOJII CKOPOCTH KOHBEHEPA»

. VY4eOHbII MacnopT KOHBEHepa ¢ ONMUCaHUEM 3aIHUThI

. MynbTUMEIUHHBIN TPOEKTOP (1Sl IEMOHCTPAIIH CXEMBI)

Teopernueckas yactp (20 MuH):
1. HazHayeHne KOHTPOJISI CKOPOCTH:

KoHTposib CKOPOCTH JIGHTOYHOTO KOHBeWepa HE0OX0IUM JIJIS:

o [TpenoTBpamienus oOpbIBa JIEHTHI IPH MPOCKATIb3bIBAHUH UIIH 3aKJIMHUBAHUN
. OOHapyXeHHs1 CaMONPOMU3BOJIBHOIO OCTaHOBAa (HAmpuMep, NMpH OOpBIBE pPEMHS
MPUBOJIA)
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3amuThl OT NEPErPY3KU U HEPABHOMEPHOM IoAauu rpysa

ObecnieueHust CHHXPOHHOW pabOThl MHOTOIIPUBOHBIX KOHBEHEPOB

2. OcHOBHEBI€ KOMIIOHEHTBI CUCTEMEI:

JlaTuuk cKOpocTH (MMITYJIbCHBIN, MHYKTUBHBIA WM TaXOT€HEPATOP)

Pene xontpons ckopoctu (Hanpumep, PKC-1, PKC-2 wmu iudpoBoii KoHTpOILIep)
MarHuTHBI ycKaTelb PUBOJa KOHBEWepa

CurnanbHas Jlamna i Beixoa B cuctemy ACY TII

Knomnku «Ilyck», «Ctomy, «Copocy»

3. lIpunuun padoTsl:

JlaTuuk reHepupyeT UMITYJIbChI, IPOIOPLIMOHANIbHBIE CKOPOCTH BpallieHus Oapabana. Perne

CpaBHHUBACT YaCTOTY UMITYJILCOB C 3aIaHHBIM ITOPOT'OM. HpI/I CHMIKCHUH CKOPOCTH HHIKC 80-90%

HOMHHAJIbHOM (I/IJ'II/I MOJTHOM OCTaHOBKe) — Cpa6aTBIBaeT 3aliuTa: OTKJIKOYCHUC IIPUBOJIAa U BblJa4ad

ABApUIHOIO CUTHAJA.

4. Tunosbie YCTAaBKH 3aIlIUTHI:

IIpockanb3biBaHUEe — CKOPOCTH < 85% OT HOMHUHATBLHOMN
OOpbIB JIeHTHI / 0CTaHOB — CKOPOCTh = () TP BKIFOUEHHOM IIPUBOJIE

Ileperpy3ka — pe3koe CHUKEHHE CKOPOCTH MOJ] HArPy3KOn

5. YcaoBHble 0003HaYeHUsA (OCHOBHBIE):

BR — nmatumk ckopocTH (TaXOMETPUYECKUN TaTUHK)
KK1 — pene KOHTpoJIsi CKOPOCTH

KM — MarHuTHbIN myckaTenb NpuBoIa

HL1 — aBapuiinas curHajbHas jammna

SB1/SB2 — xnomku «Ilyck»/«Ctom»

M — QJICKTPOABUTATCIIb ITPUBOJAA

IpakTuyeckasi yacthb (90 MmuH):

Jran 1. O3HakomiieHue co cxemoii (15 mun)

1.
2.
3.

JIBUTATEb.

[TosryunTh CXEMY OT IpPENOAABATES.
OnpenenuTs TUI cXeMbl (IPUHIUIHATIBHAS, pa3BepHYTas).

HaiiTu u noanmucaTe OCHOBHBIE Y3Jbl: JATYUMK CKOPOCTH, pEJE, MYyCKATEellb,

Jran 2. Ananu3 uenei (30 Mun)

1.

Brigenuts nensb U3MEpPCHUA:
Ot AaTYrhKa CKOPOCTU —> K PEJIC KOHTPOJIA CKOPOCTU
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2. BbiienuTh nenb ynpapiieHH:

J KHonku — pene — OJ0K-KOHTAKThI IIyCKaTes

3. BoraenuTs nens 3aliMTHI:

J HopmanbHO 3aMKHYTBIM KOHTAKT pesie CKOPOCTH B LIEMH ITyCKaTes

4. Onpenenutsb M0ciIe0BaTEIbHOCTD:

J [Ipy HOpMa@JIBbHOM CKOPOCTM — KOHTaKT pejleé 3aMKHYT —> IIyCKaTellb
yIepKUBaeTcs

J [Tpy cCHUKEHUH CKOPOCTH — KOHTAKT pa3MbIKaeTCsl — OTKJIIOUEHHE IIPUBOJIA

Jran 3. U3yyeHue pe;xUMOB U HeUCIPaBHOCTel (25 MIH)

1. Haiitu Ha cxeme:

° [lenb aBapuitHON CUTHATU3ALMU

. Kuonky «COpocy mocie cpabaTbiBaHUS 3aIIHTHI

2. [Ipoananu3upoBaTh BO3MOKHBIE HEUCIIPABHOCTH:

. OOpbIB 11eNM JaT4YrKa — JOXKHOE cpadaThIBaHUE

J 3aMmnanre KOHTaKTOB pelie — OTCYTCTBHE 3aIUTHI
. OcnaGnenue KperieHus JaTunka — HET CHUrHaia

Jrtan 4. CocTraBiieHne NOSCHUTEIbHOM 3anucku (20 MmuH)

Odopmuts Ha ucte A4:

. Hasnadenue cuctembl KOHTPOJISI CKOPOCTH

o [TepeueHb OCHOBHBIX JIEMEHTOB CXEMBI (C 0003HAYEHUSIMN )
. [TpuHIMn neicTBUs Npu HOPMaIbHOM U aBapuitHOM paboTe
. [Topsimok pelcTBUil pH cpabaTbIBAHUM 3aLUTHI

. Bo3MmoxHbIe TPUUMHBI JIOKHBIX CpadaTbIBaHUN
OTt4éTHOCTB:

CryneHT cnaér:

. [ToanucanHyto U MPOKOMMEHTHUPOBAHHYIO CXeMy (C BBIJCJIIEHUEM LieTeil 1IBETOM
WJIM IITPUXOBKOM)

. [TosicHUTENBHYIO 3aIIMCKY 110 YKa3aHHOU CTPYKTYype

. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

KoHTpoJbHBIE BONIPOCHI:

1. Kaxoit aneMeHT cxeMbl OpMUPYET CUTHAT O CKOPOCTH KOHBeHepa?
2. [louemy 3ammMTa MO CKOPOCTH MOJAKIIOYAETCS 4Yepe3 HOPMaIbHO 3aMKHYTHIN
KOHTaKT?
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3. [Ipu KaKuX OTKIIOHEHUSX CKOPOCTH CpabaThIBACT 3aIIuTa?
4. Kak BoccTaHOBUTB pabOTy KOHBelepa mocie cpadaThIBaHUS 3aIUTHI?
5. Kak mpoBepuTh HCIIPaBHOCTH JaTYUKA CKOPOCTH?

Kpurepun oneHku:

J [TpaBunbHOCTH aHaM3a cxeMbl — 40%

. [TomHOTA M TOTHYHOCTH MOSICHUTENbHOU 3amucku — 30%

J 3HaHue YCIOBHBIX 0003HAUCHHH U MPUHIMITIOB 3amuTel — 20%
. OTBeTHl HAa KOHTPOJIbHBIE Bompockl — 10%

IIpenogaBareiib:

JarTa npoBeaeHusi: «_» 20r.

Hoanucek cryaenra:

IIpakTnueckoe 3ansaTne Ne8

Tema: [IpoexTupoBaHue cCTeMbl aBTOMATH3allMK BOJIOOTJINBHOM YCTaHOBKH

M/IK.04.02 IludpoBbie TEXHOIOTMHM U AaBTOMATH3allMs MPOLECCOB OOCTYKUBAHUS
3JIEKTPOOOOPYI0BaHUS TOPHOI00BIBAIOILETO MPEAIPHUSITUS

Ipodeccusi:  13.01.10  DnexkTpoMOHTEp 1O  PEMOHTY U  OOCIYXKHUBaHUIO
AJEKTPOOOOPYI0BaHMS (TI0 OTPACTISIM)

IIpoxomxuTenbHOCTH: 2 yaca

Ieanb 3ansaTHsA:

Hayuutscs pa3pabarbIBaTh CTPYKTYpPHYIO u (YHKIIMOHAIIBHYIO CXEeMY
aBTOMATHU3UPOBAHHOW BOJOOTIMBHON ycTaHOoBKM (BOVY), npuMeHseMoil Ha TOpHOJ00BIBAIOIINX
OpeANpusTHIX, € Y4€TOM TpeOOoBaHUI O€30MacCHOCTH, HOPMATUBHOM JOKyMEHTAllUM |
IIPUHLIAIIOB PE3EPBUPOBAHMSI.

YueOHble 3a1a4u:

1. N3yunTh Ha3HaUEHUE, COCTAB U PEXKUMBI pabOThl BOJOOTIMBHON YCTaHOBKHU.

2. Osznakomutbesi ¢ TpeboBanusimMu [1b 13-04, [TYD u TUNOBBIMU PELICHUSMH T10

asTomatuzanuu BOYVY.

3. Onpenenutb OCHOBHBIE JaTYUKH, UCTIOTHUTEIbHbIE MEXAaHU3MBI U YIIPABIISIONINE
YCTpOMCTBA.

4. Pa3paboTtate cTpykTypHYIO cxemy aBTomaruzanuu BOY.

5. [TocTpouTh TOTHYECKUIA aTOPUTM YIIpaBIIEHUS HAacOCaMH (OCHOBHOM/pE3epBHBIi).

6. O opMUTH TPOEKTHYIO JOKYMEHTALIMIO U 3aIIUTUTh pa3pab0TaHHOE pelleHHE.
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MarepuajibHO-TeXHUYECKOe o0ecreyeHue:

. Kommbrorepsr ¢ [10 ans npoekrupoBanus (Visio, draw.io, PowerPoint, AutoCAD
Electrical — npu namuuum)

J [Tnakatsl: «Cxema BOAOOTIMBHON YCTAaHOBKIY, « Y POBHH BOJIbI B BOAOCOOPHHUKE)

. Hopwmatusubie qokymenTsl: [1b 13-04, ITYD (pa3aesnbl 1o HACOCHBIM YCTaHOBKaM),

PJI mo aBTomaru3zamuu BOY

J Y4eOHbIe MPUMEPhI CXEM aBTOMAaTU3allUK BOJOOTINBA
. bymara ¢opmara A4, kapanaai, JuHeWKa (pu padboTe BPyUHYIO)
. CrnipaBOYHUKH 110 1aTYMKaM ypoBHsl, HacocaM, [TJIK

Teopernueckas yactb (20 MuH):

1. Haznauyenue BoA0OT/IMBHOM ycTaHOBKHU (BOY):

ObecrieunBaeT OTKAYKy TIpPYHTOBBIX, IIAXTHBIX UM TEXHOJOTMYECKMX BOJI U3
BOJIOCOOPHHUKOB (IIPUSMKOB) MOJ3EMHBIX M OTKPBITBIX TOPHBIX BeIpaboTok. Hanéxnocts BOY
KPUTUYECKH BaKHa — €€ 0TKa3 MOXET IPUBECTH K 3aTOIICHHUIO BHIPAOOTOK.

2. OcuoBHubie KoMnoueuTsl BOY:

. Bopoc6opHuk (c oTMETKaMHu YpOBHEH)

. Hacocel (OCHOBHOM 1 pe3epBHBII, 4acTO 2—3 €AMHUIIBI)

. DIIEeKTPOABUTATEIN HACOCOB

J JlaTuuku ypoBHS BOJIbI (TIOIUIABKOBBIE, YIbTPa3BYKOBbIE, THAPOCTATUYECKHUE)
. HIxad ynpasnenus (¢ [IJIK wium peneiinoii norukoit)

o Cucrema cUrHaM3aluu U TUCTIETYEPU3ALNU

3. YpoBHHU KOHTPOJISI B BOJIOCOOPHHKE:

. H1 — HmxHUN ypoBeHb (OTKIIFOUEHHE Hacoca)

. H2 — nyckoBo# ypoBEHb OCHOBHOI'O Hacoca

o H3 — nyckoBoii ypoBeHb pe3epBHOr0 Hacoca (IIpH POCTe BObI)

. H4 — aBapuiiHblii ypoBEeHb (CUTHAJIN3AIMs, BO3MOYKHA 3BaKyallns)

4. [IpuHUMOIBI ABTOMATH3ALMU:

. ABTOMAaTHYECKHUI ITyCK/OCTaHOB TI0 YPOBHIO

. YepenoBaHue HACOCOB J1JIsl pABHOMEPHOI'O U3HOCA

. Pe3epBupoBaHue: Mpu 0TKa3e OCHOBHOI'O — BKJIFOUEHHE PE3EPBHOTO
. brokupoBka mycka «BCyxyro» (Ipu OTCYTCTBHH BOJIbI)

. [lepenaya qaHHBIX B TUCIIETYEPCKUN TYHKT

5. HopmaTuBHble TpeGOBAHUS:
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YaCoOB B CYTKH

Hacocel nomkHBl o0ecriednBaTh OTKaYKy MaKCHMaJbHOTO HMPUTOKA BOABI 3a 20

O6s3aTenbHOE pe3epBUpoBaHue (HE MeHee | pe3epBHOro Hacoca)
3amuTa OT «CyX0ro X0Aa» U Ieperpesa

3a3eMileHHE U B3pbIBO3aLUTA (IIPU HAJIMYUK METaHa)

IpakTnyeckas yactb (90 Mun):

9r1an 1. AHAAU3 UCXOAHBIX JaHHBIX (10 MuH)

1.

2.

ITonyuuts 3aganue:

O0BEM BOTOCOOpHUKA

MakcuMalbHBIA MPUTOK BOBI

KonuuecTBo HacocoB (Hanpumep, 2 pabounx + 1 pe3epBHBII)
Tun 1aTyukoB ypOBHS

Onpenenutb otMeTkH ypoBHer HI-H4.

Jramn 2. PazpadoTka cTpyKTypHO# cxeMbl (30 MuH)

HapucoBath cxemy, BKIIOYAIOIYIO:

Bomocbopuuk ¢ garunkamu yposHs (L1-L4)
Hacocsr Nel, No2, Ne3

HIkad ympasnenus (ITJIK)

ITyneT nucneryepa

CHIIOBBIE H CUTHAJILHBIE CBSI3U

Hcnons3oBaTh CTaHAApTHBIC 0003HAYCHHS:

LT — matuuk ypoBHs
P — nacoc
PLC — xoHTpomiep

HMI| — nanens onepatopa

Jramn 3. [locTpoenue ajaropurma ynpasjeHus (35 MuH)

Pa3paborate 6510K-CXeMy JTIOTUKH PabOThI:
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1 [Havano]

2 +

3  [Ypoeews > H2?] —HeTs [Hoath]

4 L fa

5 [3anycTuTe Hacoc K1)

B +

7 [¥poeewb < H1?] —HeT» [KoHwTpone paboTwl]
8 L la

9  [OCTaHOoBMTE Hacoc Nl

18 d

11  [¥poesHb > H3?] —Het= [UWkn ZaBepuéH]
12 I fa

13 [3anycTWTe HacoC W2 (pe3epEHbid) ]

14 d

15  [¥YpoesHb > HA?] —la= [ABapWiHaA CHMHANWI3UMA |
J100aBUTh:

YepenoBanue HaCOCOB (UET/HEUET JICHB)

KonTposnb aBapuii: o0pbIB ¢a3zbl, neperpes, OTCYTCTBHUE OTOKA

Jrtan 4. Odopmiienne npoexra (15 Mmun)

[ToaroToBUTH KpaTKUi MPOEKT, BKIFOYAOIIMA:
TutynbHbli mucT (Ha3Banue, DO, narta)

CTpyKTypHYIO CXEMY aBTOMAaTH3aI1H

biok-cxemy anroputMa yrnpaBJIeHHs

[Iepeuenb 00opynoBaHus (IaTYMKHU, HACOCHI, KOHTPOJLIED)

Kpatkoe nosicHenue J1oruku ¥ Mep 6€301acHOCTH

OTYéTHOCTD:

CTy,I[eHT MNpEaACTaBJIACT:

CrpykrypHyto cxemy BOY
Anroput™m ympanieHus (0JI0K-cxema)
[TosicautensHyro 3amucky (0.5—1 cTp.)

OTBeTHI HA KOHTPOJIbHBIC BOIIPOCHI

KoHTpoJibHBIE BONIPOCHI:

1.

2
3.
4

Kakue ypoBHU BO/IBI KOHTPOJIUPYIOTCS B BOJIOCOOPHUKE U JIISl Uero?
[ToueMy 3anpemiéH Myck Hacoca «BCYXYyIO»?
Kak obecnieunBaetcs pe3epBupoBaHie B aBTOMaTH3UpoBaHHOt BOY?

Kaxwue JAaTUYNKU DTPHUMCECHAIOTCA JJIs1 KOHTPOJIA YPOBHA BO)II)I?
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5. Kyna nepenaércst curnan npu JOCTUKEHUHM aBAPUHUHOTO YPOBHS?

Kputepun onenkmn:

. Jlornueckast momHoTa M O6e3o0macHoCTh anroputma — 40%
. KoppektHocTh cTpykTypHOii cxembl — 30%

. CooTtBercTBHE HOpMATUBHBIM TpeboBanusM — 20%

. KauectBo oopmiienus u orBeTsl Ha Boripockl — 10%
IIpenonaBareib:

[darTa npoBeaeHus: «_ » 20r.

Iloanucek CTyaAeHTAa:

IIpakTHyeckoe 3ansaTHE N9

Tema: UteHue cxembl aBTOMaTU3aLUN PYJHUYHOIO BOJOOTINBA

M/K.04.02 IludpoBble TEXHOJOTMHM U aBTOMAaTH3alUs IPOLIECCOB OOCITYKUBAHUS
3IEKTPOOOOPYI0BaHUS TOPHOAOOBIBAIOIIETO MPEAIPUSATHS

Ipodeccusi:  13.01.10  DaexTpoMOHTEp MO  PEMOHTY U  OOCITYKUBAHUIO
3IEKTPOooOOpyI0BaHUS (TI0 OTPACIISM)

IpoxonxutenbHOCTH: 2 yaca

ean 3ansaTHSA:

HayuuTecss uyMTarh, aHaNM3UpOBATh W  HHTEPIPETUPOBATH  MPUHIUIHAILHBIC
IIEKTPUYECKUE CXEMBbl aBTOMATH3alMM PYAHUYHOM BOJOOTIMBHOM YCTAHOBKM C IIEJIBIO
MOHMMAHHUS JIOTUKM YIPAaBJIEHUS, AUArHOCTUKH HEHMCIpaBHOCTEW M obOecrieueHus: 6e30macHoi
AKCIUTyaTallMH B YCJIOBUAX MOJ3€MHOT0 TOPHOTO MPOU3BOACTBA.

Yyeounie 3aaa4n:

1. N3yunth Ha3HAYEHUE U COCTAB ABTOMATU3UPOBAHHOW PYIHUYHOW BOJOOTIMBHOU
YCTaHOBKH.
2. O3HaKOMUTBHCA C YCJIOBHBIMU TPAaQUUIECKUMU 0003HAYEHUSIMU SJIEMEHTOB CXEMBI

o ECKJT (TOCT 2.701-2.755).

3. IIpoananu3upoBarh NPUHLMUIIMAIBHYIO JJIEKTPUYECKYIO CXEMY aBTOMAaTU3ALUHU
BOJIOOTJINBA.

4. Bernenuts 1enu u3MepeHus: YpoBHS BOJBI, YIIPABICHUS HACOCAMHM U aBaApUWHOMN
CUTHAJIM3ALUN.

5. Onpenenutb  MOCIEAOBATENbHOCTh  BKJIIOYEHUS/OTKIIOYEHHST  HAacOCOB B

3aBUCUMOCTH OT YPOBHA BOIBI.
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6.

CocraBuTh MOsCHUTCIIbHYIO 3alIMCKY U OTBETHUTH HAa KOHTPOJIbHBIC BOIIPOCHI.

MarepunanbHO-TeXHHYeCKOe o0ecreyeHune:

HpI/IHHI/IHI/IaHBHaﬂ OJICKTPHUYECCKas CXEMa aBTOMAaTHU3allu PyJHUYHOI'O BOAOOTI/IMBA

(Ha muakaTe, B IEYaTHOM HJIM 3JIEKTPOHHOM BUJIE)

Kommnbtoreps ¢ goctynom k [OCTaMm u cripaBOYHBIM MaTepuaiam (IMpy HATUUYHUH )
CnpaBounuku 1o ycioBHbIM o603HaueHusiM (I'OCT 2.701, 2.702, 2.738)
Kapannam, nuHelika, 1actuk, Oymara ¢popmara A4

[Tnakat: «Cxema BOJOOTIMBHOM YCTAaHOBKU HIAXThD»

Y4eOHbIi macnopT BOAOOTIMBHON YCTaHOBKH

MynbTUMeIUIHBINA TPOEKTOP (17151 IEMOHCTPALIUU CXEMBI)

Teopernueckas yactb (20 MuH):

1. Ha3HayeHue PYJIHUYHOTO BOAOOT/IUBA:

ObecrieunBaeT HENPEPBHIBHYIO OTKAYKY HIAXTHBIX U FPYHTOBBIX BOJ U3 BOJAOCOOPHUKOB

TOPHU30HTOB HIAXTHI. OTKa3 CHCTEMBI MOXKET IMPUBCCTHU K 3aTOINJICHHIO BI)Ipa6OTOK, OCTaHOBKC

MMPOU3BOACTBA U YI'pO3€ JKU3HU IICPCOHAJIA.

2. OcHOBHBIC KOMIIOHEHTHI CUCTEMbI ABTOMATH3 AU

Bonoc6opuuk ¢ ormerkamu ypoBHeit (H1-H4)

JlaTyrku ypoBHS BOABI (TTOTUIABKOBBIC, THAPOCTATHYECKHE, DIIEKTPOIHBIC)
Hacocsl (0cHOBHOM, pe3epBHBII, aBapUIHBIN)

Marnutnbie nyckatenu (KM1, KM2, KM3)

Pene xoHTpos ypoBHs (Hanpumep, PY-3) win IVIK

CurHanbHbIe TaMITbI U peJie aBapuiHOM CUTHAIM3aluN

Knonku «Ilyck», «Ctom», «Copoc»

3. YpoBHH cpaldaTbiBaHus (CTaHIAPTHBIE):

H1 — HmxHUN ypoBeHb (OTKIIFOUEHHE Hacoca)
H2 — nyck ocHOBHOTO Hacoca
H3 — myck pesepBHOTro Hacoca (TIpu pOCTE BOJIbI)

H4 — aBapuiinblii ypoBeHb (CUTHAIN3AUS B AUCIIETYEPCKYIO)

4. llpunuun paéoTsI:

HpI/I AOCTHXCHUHN YPOBH: H2 3ampIkaeTrcss KOHTaKT JaTydKa — BKJIIOYaeTCsS OCHOBHOM

Hacoc. Ecniu ypoBeHb MpoIoinKaeT pacT (Harpumep, U3-3a 0TKasza Hacoca), mpu H3 Bxirovaercs

pesepBubId. [Ipu H4 — aBapuifHas curHaym3aius 1 BO3MOXKHAsi OJIOKMPOBKA CITyCKa JIFOACH B

Iaxry.
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5. YciaoBHble 0003HaYeHNsI (OCHOBHbIE):

. SQ1, SQ2... — nartyuku ypoBHs (KOHEUHBIE BBIKIIOUYATEH MOIJIABKA)
° KM1, KM2 — MarHuTHbIE ycKaTeIH HACOCOB

J HL1, HL2 — curnansnbie namisl («Hacoc 1 B pabotey, «ABapusi»)

. KK1 — pene ypoBHsI Uil KOHTPOJLIEP

o M1, M2 — snexTpoaBUTraTe I HacOCOB

. SB1-SB3 — kHomnku ynpaBieHHs
IIpakTnyeckas yactob (90 MuH):

Jran 1. O3HakoMieHnne co cxemoii (15 mun)

1. [TonyunTh cXeMy aBTOMaTU3alUU PYJHUYHOTO BOJIOOTIINBA.
2. Onpenenuts TUI CXeMbI (IPUHLIUITHATILHAS pa3BEPHYTAs).
3. Haiit u moanucaTe OCHOBHBIE Y3JIbI: BOJIOCOOPHUK, HACOCHI, TATYUKH, TyCKATEIH.

Jrtan 2. AHaau3 nenei ynpasjaenus (30 Mun)

1. Bbienutes nenu u3MepeHusi ypoOBHS:

o Ot narunkoB SQ1-SQ4 k perne/KoHTpOIIEPY

2. BbienuTh nenu ynpasJjieHHs1 HACOCAMU:

. KHonku — 0510K-KOHTaKThI myckareneit — kaTyuku KM1, KM2

3. Haiitn nenbs aBapMiHOM CUTHAJIM3ALMU:

. [Tpu cpabareiBanuu SQ4 (H4) — Brimrouenne HL3 u nepenava curnana

Jrtan 3. U3yyenune Joruku padorsl (25 MuH)

1. [TpocnenuTs nocaea0BaTENbHOCTS!

. [Tpu ypoBHe > H2 — 3ambikanue SQ2 — BkimtoueHue KM1 — 3anyck M1
. ITpu ypoBHe < H1 — pasmeikanue SQ1 — orxitouenne KM1

2. [Tpoananu3upoBaTh pe3epBUPOBAHUE:

. Ecin M1 He cHuzun yposens 10 H1 3a 3ananHoe Bpemss — BKitoueHue M2
3. Ornpenenuts 3aUTHBIC (QYHKIIHH:

. TemoBoe pesie — OTKIIIOUEHUE MPU NEPETPY3KE

. brokupoBka «cyxoro xozna» (IIpy OTCYTCTBUU BOJIbI)

Jran 4. CocraB/jieHHe NOSICHUTEILHOM 3anMcKu (20 MUH)

Odopmuts Ha ucte A4:

L4 Hasnauenne cucteMsl aBTOMaTHu3ally BOAOOTJIMBA
L4 HCpC‘lCHL OCHOBHBIX 3JIEMEHTOB CXEMbI C 0003HAYCHUSIMH
L4 Onucanue aJIropuTtMa BKJIIOUCHHMSI/OTKIIFOUCHUS HACOCOB 10 YPOBHIAM
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. ITopsinok nelictBuii npu aBapuitHoM yposHe (H4)

. Bo3MoxHBIE HEUCTIPAaBHOCTH U UX NIPU3HAKU 10 CXeMe (HaIllpuMep, HE BKIIIOYAETCS
pe3epBHBIN Hacoc — mpoBepuTh SQ3 u nenb KM?2)

OT4éTHOCTD:

CryneHt cnaér:

J [ToanucanHyto cxemy ¢ BbIIEJICHHBIMU I[BETOM WJIHM IITPUXOBKOM LIETIAMU
J [TosicHUTENBHYIO 3aITUCKY 110 YKa3aHHOU CTPYKTYype
J OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

KoHTpoJibHbIE BOIPOCHI:

1 Kak 0003HadaroTCs JaTYMKK YPOBHS Ha SJEKTPUUSCKOH cxeme?

2 [Touemy B BOJIOOTIIMBHOM YCTAHOBKE 00s13aTEIHLHO PE3EPBUPOBAHNE HACOCOB?
3. UTo NpOUCXOAUT IPU JOCTUKEHUH aBapUHHOTO ypoBHs Bojbl (H4)?

4 Kak cxema npenoTBpaiiaer «cyxou xoa» Hacoca?

5 Kak mpoBepuTh UCIIPABHOCTH ICTIH YIIPABICHUS PE3EPBHBIM HACOCOM?

Kputepun onenkmn:

. [TpaBHIILHOCTH aHAIM3a CXeMBI U BbiieneHus memneid — 40%

o [TonHOTA M JTOTHYHOCTH MOSICHUTENbHOM 3amucku — 30%

o 3HaHue YCIOBHBIX 0003HAUEHHI U MPUHIMUIIOB aBTOMaTuku — 20%
o OTBeTbl Ha KOHTPOJIbHBIE Bonpockl — 10%

IIpenoaaBareb:

[darTa npoBeaeHus: «_» 20r.

Moanucs crynenra:

IIpakTyeckoe 3ansaTue Nel0

Tema: Pa3zpaboTka cxembl aBTOHOMHOTO OTOIUIEHHS W BEHTWIALMU MOMEIIEHUN
PYIHUYHOTO OBEPXHOCTHOTO KOMILJIEKCA

M/K.04.02 [{u¢ppoBble TEXHOJOTHHM U aBTOMATH3alMs IPOLECCOB OOCITYKHBAaHUS
3IIEKTPOOOOPY0BAHUS TOPHOIOOBIBAOIIETO MPEIPUSTHS

IIpodeccusi:  13.01.10  DmexkTpoMOHTEp TO  PEMOHTY U  OOCITY)KHBaHHIO
AIIEKTPOOOOpYyI0BaHUS (110 OTPACTISAM)

IIpoxomxuTenbHOCTH: 2 yaca

Iean 3ansaTHA:
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Hayuutbcst pazpabaThiBaTh GYHKIIMOHAIBHYIO CXEMY aBTOHOMHOW CHCTEMBI OTOTIICHHS U
BEHTWISALUK JIJISl QIMUHACTPATUBHO-OBITOBBIX M IPOU3BOJICTBEHHBIX IMOMEUICHUH PYTHHYHOTO
MOBEPXHOCTHOTO KOMILJIEKCa ¢ y4€ToM TpeOOoBaHUI IHEProdPpPeKTUBHOCTH, OE30MaCHOCTH U
ABTOMATH3AIIHH.

Yyeounie 3agaun:

1. M3yynth COCTaB M HA3HAUYCHHE CHCTEM OTOIUICHHS W BEHTHISLUU Ha
HIOBEPXHOCTHBIX 00BEKTAX TOPHOTO MPEIIPHUSITHUSI.

2. O3HakoMuThcs ¢ HopMmaTuBHbIMU TpeOoBanusmu (CHull 41-01-2003, I1YD,
CanlluH).

3. OmnpenenuTh OCHOBHBIE KOMIIOHCHTHI ABTOHOMHOM CHCTEMBI: KOTEJ, HAaCOCHI,
BEHTUJIATOPBI, TATYUKHU, YIIPABIISIOIIUI KOHTPOJLIEP.

4, Pa3zpaborath (YHKIMOHATBHYIO CXEMY CHCTEMbl OTOIUICHHS W TPUTOYHO-

BBITSDKHOM BEHTUIISLIMH.

S. ObecneunTh JIOTUKY aBTOMATUYECKOTO YIIPABJICHUS 10 TEMIIEpaType U KayecTBY
BO3/IyXa.
6. OdopMUTh TPOEKTHYIO JOKYMEHTAILIMIO U 3AIIUTUTH pa3pab0TaHHOE pellIeHUE.

MaTepuajabHO-TeXHHYECKOE 00ecneveHne:

. Komnretorepsi ¢ [10 ms cxemorexuuku (Visio, draw.io, PowerPoint, AutoCAD)

° [Tnakatel: «CxemMa  aBTOHOMHOTO  OTOIUICHUs»,  «IIpUTOYHO-BBITSKHAS
BEHTHUJISLIHS

° Hopmatuubsie mokymentsl: CHull 41-01-2003 «OrtoruieHue, BEHTUISAIUS H

KOHJIUMLMOHUpOBaHue», [1YD

o Y4eOHble TPUMEPHI TUIIOBBIX CXEM
. bymara A4, kapanaar, nuHelka (mpu paboTe BpyuHYIO)
o CripaBOYHUKH 110 KOTEILHOMY 000pYI0BaHUIO, BEHTHJIATOPAM, AaTYUKaM

Teopernueckast yactpb (20 MuH):
1. Ha3HauyeHue cMCTEM HA MOBEPXHOCTHOM KOMILIEKCe:

[ToBepXHOCTHBIN PYJHUYHBIM KOMIUIEKC BKIIFOYAET:

o AJIMUHHCTpaTUBHBIE 31aHUS
o BrrToBbie moMerieHus (rapaepoOHbIe, TyLIeBble, CTOIOBBIC)
o PeMoHTHBIE MacTepcKue, CKIa lbl, KOMIIPECCOPHbIE

Jlnst obecrieueHust HOpMAJIbHBIX YCIIOBUI Tpy/ia U XpaHEHUs! 000py10BaHUsI HEOOXOJUMBI:

° Otonnenne — noanepxkanue +18...+22°C B X05I0AHBIN NTEPUOJ]
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BO3JIyXa

BeHTHASIIMA — y/aJCHUE BPEIHBIX BBIACICHU, 00eCTIeYeHHE IPUTOKA CBEKETO

2. HpI/IHIII/Il'l ABTOHOMHOCTH:

Cucrema He 3aBUCUT OT LEHTPAJbHOM TEIUIOCETM — HCIOJIb3YyeT COOCTBEHHBIN

TeIUIoreHepaTop (ra30BbIM/>IEeKTPUUECKU KOTEN WIIH TEIJIOBAs MYILKA).

3. OcHoBHBIE KOMIIOHEHTEI:

Otomnienne:

Kotén (anexkTpruyeckuii Uiau ra3oBblii)

[{upKyISALMOHHBIA HACOC

PacumpurensHbiil 6ax

PanuaTtopsl / KOHBEKTOPBI

JlaTuuku TeMreparypsl (B MIOMEIICHNUN U B TIOJAIOIICH JTUHIH )
Benrniasiuus:

[TpUTOYHBIN BEHTHIIATOP C KATOPHPEPOM

BBITS’KHOM BEHTHIIATOD

Jatunku temneparypbl 1 CO2 (U1 BIa’KHOCTH)
Bo31yxoBo/ib1, 3aCIIOHKH

ABTOMAaTHKa:

[Tporpammupyemsrii norudeckuii koutposuiep (IVIK) unu 6ok ynpaBneHus
Peie, KOHTaKTOpBI, TEPMOCTATHI

Curnanuzanus aBapuii (yTeuka TEIIOHOCUTETS, IEPETPEB)

4. TpeOGoBaHUsI HOPMATHBOB:

YTEUKH

Temnepatypa B pabouux nomenieHusx — He Huxke +18°C
KparnocTs Boznyxooomena — ot 1 10 3 pas/gac (B 3aBUCUMOCTH OT Ha3HAYCHUS )
D1eKTpo0oOOpyI0OBaHHE — C 3aLIUTOMN OT MOpakeHUs: TOKOM (3azemieHue, ¥Y30)

HpI/I HCIIOJB30BAaHUH Ta3a — 00s3aTeIbHA ra30Bas aBTOMATHKA U CHUTrHaJIn3alus

IpakTuyeckas yactb (90 MuH):

Jran 1. Ananu3 o0bekra (10 MuH)

1.

[TosyunTs 3anaHue:
Tun 3nanus (Hanpumep, aAMUHUCTPATUBHO-OBITOBOM KOPITYC)
[Tnomanpk, KOIUYECTBO MOMEIIEHU I

KnumaTtnueckast 30Ha (1715 onpeeseHus: MOLUTHOCTH )
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2. Onpenenuth TpeOOBaHUS K MUKPOKJIMMATY.
Jrtamn 2. Pazpadorka GyHKUIHOHAIBbHOM cXeMbl oTonJieHus (30 MuH)

HapucoBate cxemy, BKIHOYAIOIIYIO:

J Kotén (0o603nauenue: KT)

J Hupkyssiunonnsiii Hacoc (P1)

. Pacmupurenshbiii 6ak (BP)

o Paguatopsl B momereHusIx

. Hatunku temriepatypsl (TE1 — B momemenuu, TE2 — B momaue)

o Konrposmrep (PLC)

. Onekrponuranue u 3amuTy (aBTomar QF, Y30)
Yka3aTp CBs3HU:

. [Tpu TE1 < 18°C — BKIIIOYEHHE KOTJIa U HAacoca
. [Tpu TE1 > 22°C — oTkItoueHue

Jrtan 3. PazpadoTka cxembl BeHTHJIsiuM (30 MuH)

Jlo6aBUTh Ha CXeMy:

. [Mputounsiii BenTHIsATOP ¢ Kasopupepom (VFL + EK)
. Beitsoknoit Bentuisitop (VF2)

. Harunk CO: win BnaxkHoctu (XE1)

o 3acnonkw ¢ anekTponpusogoM (YAL, YA2)

Jloruka:

° [Tpu CO:2 > 800 ppm — yBenuuenue o6opotoB VF1/VEF2
. [Tpu T napyskHoro Bo3ayxa < —5°C — BKJIIOUEHHE Kajlopudepa

Jrtan 4. Unterpanus u opopmiaenue (20 Mun)

1. OO0BbeAMHUTH OTOIJICHUE M BEHTUJISIUIO B €IMHYIO (DYHKIITMOHAILHYIO CXEMY.

2. IMoamucars Bee aneMenTsl corntacHo I'OCT 2.701-2.755.

3. CocTaBuTh KpaTKylo MOsSICHUTENbHYIO 3anmucky (0.5 cTp.):

. Hasnauenue cuctemsl

. [TpuHIIUTT aBTOMAaTHYECKOTO PETYITUPOBAHMS

. Mepsi 6e30macHOCTH

. BosmoxxHOoCcTH SHEprocOepekeHus (HampuMep, HOUHOE OHMKEHUE TEMIIEPATYPHI)
OT4Y€THOCTD:

CTyI[CHT MNpCACTaBJIACT:

° q)yHKIII/IOHaJ'II)HyIO CXEMY aBTOHOMHOI'O OTOIINICHUA U BEHTUJIALUA
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. [TepeueHb OCHOBHOTO 00OPYAOBAaHUS ¢ 0003HAYCHUSIMH
. [TosscHUTENBHYIO 3AIUCKY
J OTBeThI Ha KOHTPOJIEHBIE BOIIPOCHI

KOHTPOJILHBIG BOIIPOCHI:

1. [Toyemy Ha pPyIHUYHBIX OOBEKTAaX YacTO MPUMEHSIOT ABTOHOMHBIC CHCTEMBI
oToruieHus?

2. Kakue gatunku HeoOXOAUMBI J1s1 aBTOMATH3AIMK BEHTUIISIIN?

3. Kak obecrieunBaeTcst 3HEProcOepeKeHUE B CUCTEME OTOTLICHUS?

4. Kakue meprl 6e30macHOCTH 00s13aTebHBI IPH UCTIOIH30BAHUU Ta30BOT0 KOTIA?

5. Kak cucrema pearupyer Ha OTKIFOUCHHUE JICKTPOITUTAHUS?

Kputepun onenkmn:

° Jloru4HoCTh ¥ NONHOTA (pyHKIMOHANTBEHOM cxeMbl — 40%

o CooTBeTCTBHE CAHUTAPHBIM U TEXHUYECKUM HopMaMm — 25%
. Yuér aBromaTuzanuu u 3ueprodddexruHoctn — 20%

. KauectBo oopmiieHHs 1 OTBETHI Ha BOITpockl — 15%
IlIpenoxaBareib:

JarTa npoBeaeHus: «_» 20r.

Moanuceh crynenra:

IIpakTyeckoe 3ansaTue Nell

Tema: [IpeoOpa3oBaHue aHAaJIOrOBOr0 CUTHANA METOAAMU KBAHTOBAHUS M MOJTYJISILIMH

M/IK.04.02 IludpoBbie TEXHOJOTMHM W aBTOMAaTH3allUs MPOLECCOB OOCTYKUBAHUS
AIIEKTPOOOOPYI0BaHHS TOPHOA00BIBAIOIIETO IPEATPUSITUS

IIpodeccusi:  13.01.10  DnexkTpoMOHTEp MO  PEMOHTY M OOCIY)KHBaHUIO
AIIEKTPOOOOPY0BaHUS (110 OTPACIISM)

IIpoxonxurenbHOCTH: 2 yaca

ean 3ansaTHUSA:

OcCBOUTH OCHOBHBIE MPUHIIMIIBI MPEOOPA30BAHMS AHATIOTOBBIX CHUTHAJIOB (TEMIIEpaTyphbl,
JIaBJICHUs, YPOBHSA U 1p.) B LU(pPOBYIO (HOpMy C HCIOJIB30BAaHUEM METOAOB KBAaHTOBaHHS U
MOJIYJILIUY, TPUMEHSEMbIX B CHCTEMaX aBTOMAaTHU3aIlKi TOPHOI00bIBAIOIIETO TPON3BOCTBA.

YueOHbIe 32124H:

1. N3yuuTh MOHATHS aHAJIOTOBOTO U IIU(POBOTO CUTHAJIA.

2. O3HaKOMHTBCH C nponeccamMu IUCKPETHU3allu, KBAHTOBAHUS U KOAUPOBAHUS.
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3. [TonsTe cyth MeTomoB Moayisiiuu (AWM, IIIMM) kak criocoOoB mpecTaBIeHUS
aHaJIOTOBOM MH(OPMAIIHH.

4. BrimonauTs rpadguueckoe MoJeTUpOBaHIE KBAHTOBAHUS aHAJIOTOBOTO CUTHAJIA.

5. [IpomogenupoBate mnpoctyto [IMM-monynsiuui0 Ha OCHOBE  3aJaHHOTO
AQHAJIOTOBOTO YPOBHSI.

6. Cnenate BbIBOJ O ponu mnpeoOpasoBanus curHaioB B ACY TII ropHBIX
IPEANPUATHI.

MarepuajibHO-TeXHUYeCKOoe o0ecreyeHue:

J Kommerotepst ¢ [10: Excel, Python (Jupyter Notebook), nnm onnaitH-cuMynsTops

curnanos (Hanpumep, Falstad Circuit]S)

o [TpoekTop 1 KpaH isl IEMOHCTPAIHH

. Pa3naTounblil MaTepualt: TpaQuKu CHHYCOH/IBI, IIIA0JIOHBI JITsI KBAHTOBAHHUS
. Jluneiika, kKapaHall, MIJLTUMETpoBast Oymara (pu paboTe BpydHYIO)

. [Tnakat: «3Jramnsl aHanoro-uu@poBoro Npeodpa3oBaHUs»

. CnpaBounas unpopmanus no ALIL WM, natyrkam (yueOHbIe TaOIUIIBI)

Teoperuueckasi yactb (25 MuH):

1. AnasioroBblii 1 H1M(POBOIi CUTHAJ

J AHAJIOTOBBIH CHTHAJl — HENpepbiBHAsS (QYHKUMS BpeMEHH (Hampumep,
HaNpsDKEHUE OT JaT4yuKa TEMIEPaTyphl).

. HudpoBoii curHan — MocienoBaTeIbHOCTh TUCKPETHBIX 3HAUYCHUU (HYNIeH u
€MHUL), TOHATHAsE MUKpoKOoHTposuiepaM u [TJIK.

2. JTansl npeodpazoBanus (ALII):

1. Juckperusanusi — oTOOp 3HAYEHMH CUTHAja 4epe3 paBHbIE MPOMEXKYTKH
BpeMeHH (JacToTa JUCKpeTu3amuu > 2 - f<sub>max</sub> — teopema KoTenpHUKOBA).

2. KBaHToBaHHe — OKpYyIJ€HHE aMIUIMTYAbl 1O OKaiIiero paspeméHHOro
ypoBHs (3aBUcHT 0T paspsaaHocta ALII: 8, 12, 16 6ur).

3. KoaupoBanue — npejcrapieHie KBAaHTOBAHHOTO 3HAYEHHSI B IBONYHOM BUJIE.

Ilpumep: npu 8-oumnom ALl ouanazon 0—10 B odenumcsa ma 256 ypoeueti — wae
keanmoganus = 10 B/ 256 = 39 uB.

3. Moaysinusi Kak MeTO/l IepeJayu aHAJI0roBoil HHPOPMALNHU

. AMIUIUTYIHO-UMITYJIbCHAsE MoayJasauuss (AUM) — aMmumTyna HMIYJIbCOB

nponopuyuoHajibHa MTrHOBECHHOMY 3HAYCHHUIO aHAJIOT'OBOT'O CUTHAJIA.
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IMuporHo-uMnyJabcHass wmoayasuusa (IIMM) — mupuHa HMMITYJIBCOB

M3MeHsieTcs, yacToTa moctosinHa. Cpegnee 3HaueHue [HIMM-curnana = aHajaoroBomMy ypoBHIO.

B eopnoti asmomamuxe UM wupoko ucnonvsyemcs O YApPAGieHusi CKOPOCHbIO

8eHMUNAMOpos, nacocos, TOHos.

4. IlpuMeHeHHe B TOPHOM JieJie:

JlaTunku MeTaHa, JaBJIeHUs, TEMIIEPATypPbl BbIIAIOT aHAJIOroBbIA curHain — AL

B KOHTpoJuiepe — 00paboTka — ymnpaBieHHE HCIOIHUTEIbHBIMU YCTPOICTBAMH (4acToO yepes

I1M).

IIpakTnyeckas yacto (85 Mun):

Jran 1. 'paduyeckoe KBAHTOBAHNE AHAJIOrOBOro curiagia (30 MmuH)

3aganue:

Ha mumumetpoBoii 6ymare (unu B Excel) moctpouts:

1.

2.

3.
B).

4.
3HAYCHHUEM ).

o U(t) = 5-sin(2nt), B, Ha mHTepsane 0-2 ¢.
AHaJIOrOBBII CUTHAT — CHUHYyCOHa:

BeimonanTh auckperu3anuto ¢ marom At = 0.2 ¢ (10 Touek).

[IpoBecTn kBaHTOBaHME 110 amIuiuTyzAe ¢ marom 1 B (yposuu: 0, £1, £2, +3, +4, £5

OTMETHUTH OI_HI/I6Ky KBaHTOBaHMHA (paSHI/II_Ia MCKAY HUCTUHHBIM U KBAHTOBAHHBIM

Pe3yfzbmam — cmynenuamast annpokcumayus CtuCOuabl.

Jrtan 2. MoaeaupoBanue HIUM (35 mun)

3aganue:

CmopenmupoBare HIMM-curnan ans nepenaun yposHs U = 3 B npu nuraHun

U<sub>nur</sub> =5 B.

1.

D_

HaIpsDKEHUE.

PaccuuraTh CKBaXKHOCTD:

=06 (60%)

iy B L

Umr
[Toctpouts LIIMM-curnan ¢ nepuogom T = 10 mc:
Nmnynee «1» — 6 Mc

Nmnynee «0» — 4 mc

IToBTOpUTH 151 ypoBHEH 1 B, 2 B, 4 B.

[Tokasars, kak unbsTp (RC-1ienouka) npeodpasyer LLIMM obpaTHO B aHAIOrOBOE
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Moosicno ucnonvzosamo Excel unu napucosamo 6pyyHyio.

Jtan 3. AHa/IU3 U BBIBOIBI (20 MUH)

1.

CpaBHUTH KAauyeCTBO BOCCTAHOBJIEHUS CUTHajJa IpU pa3HOM  yacTore

JUCKPETHU3alH U Pa3pPAJHOCTH.

2.

OO0bsicauth, mouemy MM mnpeamoytuTeapbHa B NMPOMBIIIIEHHONH aBTOMATHKE

(mpoctota, nomexoycroitunBocts, KIT/I).

3.

Cdopmynuposats pons ALIII/IIAIL B cucTemMax KOHTPOJIS PyIHUYHOM aTMOC]EpHI,

BOJOOTJIMBA, BEHTHUJIAIIUU.

OT4Y€THOCTD:

CryneHt opopmisieT OTYET, BKIFOUAROLITHIA:

['paduk aHaIOroBOro CUrHajIa M €ro KBAHTOBAHHYIO BEPCUIO
Tabnuiy 3HaueHU 10 U MOClie KBAHTOBAHUS C OIIHMOKON
Cxemy HIMM-curnanoB ajisi pa3HbIX YPOBHEN HANPSHKEHUS

Kpatkuit BeiBog (0.5 cTp.) O 3HaueHuu mnpeoOpa3oBaHUSl CHUTHAJIOB B

ABTOMATHU3allH I'OPHOI'O IIPOU3BOACTBA

KoHTpoJibHbIE BOPOCHI:

1.
2.
curnana?
3.
4.
S,

Yro Takoe mar KBaHTOBAaHHS U OT YEro OH 3aBUCHUT?

HO‘-ICMy npu HCIIOCTaTOHHOﬁ HaCcToTC MUCKPETHU3alMM BO3HUKACT HCKAXKCHUC

Kak no HIMM-curnany onpeaennTs 3KBUBAJICHTHOE aHAJIOTOBOE HAaNPsKEHUE?
I'ne B cucremax pynnuka ucnonb3yercs ALIT?

Uem HIUM nyudriie aHATOTOBOTO yIIpaBIEHUS?

Kpurtepun onenkmn:

IIpenoxaBarein:

[MpaBuIbHOCTD Tpaduyeckoro MojieaupoBanus kBanToBanus — 30%
Koppexraocts noctpoenus LIHUM — 30%
[ToHnMaH#e TeOpeTHIECKUX OCHOB — 25%

KauecTBo BbIBO/Ia M OTBETHI Ha BOMIPOCkl — 15%

JarTa npoBeaeHus: «_ » 20r.

Moanuces cryaenra:

CamocrositesibHas padora Nel
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no teme 2.4 «ABTOMAaTU3WPOBAHHOE YIPABJICHUE MPOU3ZBOACTBOM HAa TOPHBIX
IPEIITPUATHIX»

M/K.04.02 «IludpoBbie TEXHONOTHH M AaBTOMAaTHU3alUs IPOLECCOB OOCTYKMBAHUS
3JEKTPOOOOPYI0BaHUS TOPHOJOOBIBAIOIIETO IPEAIPUSTHS

Ipogeccusi:  13.01.10  DmekTpoMOHTEp 1O  PEMOHTY W  OOCITY)XHBaHHIO
AJEKTPOOOOPYI0BaHMS (110 OTPACTISIM)

Heab camocTosiTEIbHOI padOThI:

YrnyOuTe  TeopeTHdecKue 3HAaHUS 10  aBTOMAaTHU3WPOBAHHOMY  YIPAaBICHUIO
MPOU3BOJICTBEHHBIMUA MPOIECCAMH Ha TOPHOAOOBIBAIOIIMX NPEINPUATUAX, CHOPMHUPOBATH
NPEeJCTaBICHNUE O COBPEMEHHBIX U(POBBIX CHCTEMax YIPaBICHHS, TPUMEHIEMbIX B OTPACIIH.

3agaHus 1/ BbINOJHEHHS (B TeyeHHe 6 akajeMHYeCKHUX YacOB):

1. IIpopaGoTka KOHCIIEKTOB JIEKI U

— IloBTOpUTE 3amucu 1o TeMe «ABTOMAaTU3UPOBAHHOE YIPaBJICHUE MPOU3BOJICTBOM Ha
TOPHBIX NPEAIPUATUIX.

— Beigenure xmoueBbie mnonsTHs: ACY TII, SCADA-cuctembl, TPOMBIIUICHHBIE
KOHTPOJUIEPHI, JAATYUKU, UCIOIHUTEIbHbIE MEXaHU3MBI, HU(poBas TpaHchopmaius TOPHOTO
MIPOU3BOJICTBA.

— CocTaBbTe KpaTKHU CI10Baph TEPMUHOB.

2. HN3y4yenue yueOHOI 1 HOPMATHBHOM JIMTEPaTyphI

— O3HaKOMBTECH C PEKOMEHI0BAHHBIMHA UCTOYHUKAMU:

* Yuebuuk: L{uppoBbie TEXHOIOTMH B TOPHON MPOMBIIUIEHHOCTH (aBTOPBI, [OJ] U3/IaHUS —
YTOYHMTE IO CIIUCKY Ballel 00pa3oBaTeNbHON OpraHU3alln);

« TOCT P 57957-2017 «Cucrempl  aBTOMaTHU3UPOBAHHOIO  YIPABJICHUS
TEXHOJIOTHYECKUMHU nporeccamu. O01ne TpeGoBaHU;

* IlpaBuma TEXHMYECKOM  OKCIUTyaTallud  AJIEKTPOYCTAaHOBOK  IPOMBIIIJIEHHBIX
npennpustuil (ITTO3I1).

— Brinenute ocHoBHbIE npuHOHUINGI octpoeHnss ACY TII Ha ropHbBIX IpeanpUATHIX U
TpeOOBaHUS K HaJIE)KHOCTU M O€30MaCHOCTH.

3. CamocTosiTeIbHOE H3yYeHHE H KOHCIIEKTHPOBaHHe MaTepuaJia

— W3yunrte CTpYKTypy THIIOBOM aBTOMATHU3WPOBAHHOW CHCTEMBI YNPABJIEHUS TOPHBIM
IpeanpusITHeM (HapuMep, KapbepoM WIIH 1IaXTOil).

— CocTtaBbTe CXeMY B3aMMOJEICTBYS YPOBHEN yIIPABICHMUS:

* YpOBEHb JaTYUKOB U UCTIOJHUTEIBHBIX YCTPONCTB;

* Yposenb koHTposuiepos (I1JIK);
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* YpoBeHb oneparopckux cranuuii U SCADA;

* YpoBenb unrerpanuu ¢ ERP/MES-cucremamu.

— OnuimuTe poJib IEKTPOMOHTEpA B 00CTy>KUBAaHUH U AuarHocTHKE dnemeHToB ACY TIL

4, IHouck unpopmanum B UHTEPHETE

— HaiiguTe npumeps! BHeApeHHs IU(PPOBBIX pelIEHUH Ha POCCUICKUX TOPHO100BIBAIOIIUX
npennpusaTusx (Hanpumep, «HopHukens», «Anpoca», «CYDIKy).

— Uzyunte coBpemennbie TexHonoruu: IlloT (Industrial Internet of Things), mudpossie
JBOMHUKH, IPEAUKTUBHOE O0CITy’)KUBaHUE.

— IMoarotoBrTe KpaTkuii 0030p (0,5-1 crpaHuIa) OJHOTO M3 KEHCOB HUGPOBU3ALNU
TOPHOTO NPOU3BOJICTBA.

®opma npeacTraBjeHus pe3ybTaTOB:

— KoHcnekT 1o Teme ¢ BblJIe/IeHUEM KITIOUEBbIX IOHATHUH U CXEM;

— CiioBapb TepMHHOB (He MeHee 10 TepMUHOB € OIIpeIeIEHUsIMU );

— Kparkuii 0630p kelica nqudppoBuszanuu (¢ ykazaHueM UCTOYHHMKA UH(POpPMALIUHN).

Kputepun onenkmn:

— [Tos1HOTa ¥ TOUHOCTH M3JI0XKEHUS! MaTepUana;

— JIorn4HOCTB M CTPYKTYPHUPOBAHHOCTh KOHCIIEKTA;

— HMcnonp30BaHne aKkTyalbHBIX HICTOYHUKOB HH()OpMAIIHH;

— CoburofieHue CpOKOB BBHITIOTHEHHUSI.
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MunucrepcTBo 00pa3oBanus u Hayku PC(S1)
['ocymapcTBeHHOE Or0KETHOE MTPpOohecCHOHATBEHOE 00Pa30BaTEIbHOE YUPEIKICHNE
Pecniyonuku Caxa (SAxytust) «JICHCKUNA TEXHOJIOTUUECKUI TEXHUKYM»

0

"(J] y(((&-r‘ .Zg_

KoOHTpPOJIbHO-01IeHOYHBbIE CPeACTBA JJIS1 IPOMEKYTOYHOM ATTECTALMH
MEKIMCIUIIMHAPHOTO Kypca
M/K.04.02 IludgpoBbie TEXHOJIOTMH U ABTOMATH3ALMS MIPOIIECCOB

00CTy:KHBAHUA 3JIEKTPOO0OPYI0BAHUA FOPHOA00BIBAIONIETO NPEANPUATHS

OCHOBHOI MpodeccHOHANBLHOI 00pa30BaTEIbHOI MPOrPaMMBbI NOATOTOBKHU
KBAJIU(PUUMPOBAHHBIX Pa004YMX, CJOYKALIMX 10 Npodeccuu
13.01.10 DyieKTPOMOHTEP IO PEMOHTY U 00CIY’>KUBAHUIO
3JIEKTPO00OpPy10BaHUS (110 OTPACJISAM)

Jlenck 2024 rox
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KonTposibHO-OLIEHOUHBIE  cpeacTBa  MexaucuuiuimHapHoro  kypca  MJIK.04.02

IndpoBbie TECXHOJIOTHH H ABTOMaTHU3aluA mpoueccoB 00CaYKHBAHUSA

3JIEKTPOOOOPVIOBAHUS __ TOPHOJ00LIBAIOIIEr0  MPeANpPUATHS COOTBCTCTBYIOT pa60qeﬁ

mporpaMMe Mo MEeXAUCHUIUIMHAPHOTO Kypca, paspaboTaHHOW Ha ocHoBe @DenepalibHOTO
rocynapcTBeHHoro oOpazoBatenbHOro crangapra (nanee — @I'OC) mo mpodeccuu cpeaHero

npodeccuonansHoro oopazopanus 13.01.10 DjIeKTPOMOHTEDP N0 PEMOHTY H_00CIYKUBAHHUIO

3JIEKTPO00OpPYAOBaHHus (110 0TPACJIsIM) YTBCPXKACHHOIO NMPUKA30M MI/IHI/ICTepCTBa

oOpa3zoBanus u Hayku P® ot 28.04.2023. Ne 316.

Opranuzanus-pa3paboTuuk:

I'ocynapcTBeHHOE aBTOHOMHOE MPO(ECCHOHANbHOE O00Pa30BATENBHOE YUPEKICHUE
Pecny6muku Caxa (SAAkyrus) «HOxHO-SIKYTCKHI TEXHOIOTUIECKUN KOS

I'ocynapctBeHHOEe OromkeTHOE MpodeccHoHalbHOE 00pa30BaTEeNIbHOE YUpPEXKIECHHUE

Pecny6nuku Caxa (SIkytus) «JIeHCKuI TEXHOIOTHYECKUIA TEXHUKYM»

Pa3paborunku:

Hpsuxo FOpuii KOpseBuy, MacTep Mpou3BOICTBEHHOTO O0yYESHHS

PaccmoTrpena u = pexkoMeHAOBaHAa  MOPEAMETHO  —  LHMKIOBOM  KOMHUCCHEH
«[IpodeccronambHOI MOATOTOBKU»
ITporokon Ne 10 ot «6» utons 2024r.

IIpencenarens ITLK JIyunna I'. A
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1. O01mume MoJ105KeHU s

Heasto co3nanus KonTpoabHo-ouneHouHbIX cpeactB (KOC) sBnsercs ycTaHOBJICHUE
COOTBETCTBUSl ~ YpOBHS  NOJTOTOBKH  oOydaromerocss TpeOoBaHusM  paboueil  mporpammbl
MEXIUCHUIUITMHAPHOTO Kypca. Kaxaoe oneHouyHOe cpencTBO OOecreuuBaeT IMPOBEPKY YCBOEHUS
KOHKPETHBIX 2JIEMEHTOB y4eOHOro MaTepuania.

KOCHsI npeanazHayeHsbl U151 ONIPEIEICHNs] YPOBHSI OCBOCHHBIX YMEHUM, YCBOCHHBIX 3HAHUH U
OBJIA/ICHUS] KOMIIETEHIIMSIMH, T.€. CIIOCOOHOCTHIO 00YYaIOIIETrOCst MPUMEHSTh 3HAHUS, yMEHUS U JTHYHBIE
KayecTBa B COOTBETCTBUH C 33JjauaMU MpodeccnoHalIbHOM J1eATeIbHOCTH.

O6bexkToM npumeneHuss KOC sBisieTcss u3MepeHUe YpPOBHS JOCTHIKEHUS OOYYarOUTUMUCS
YCTAHOBJICHHBIX PE3yJIbTATOB OOYUYCHHS NPH MPOBENECHUH PYyOEKHOTO KOHTPOJS YCHEBAaEMOCTH IO

MEXIUCIUIUIMHAPHOMY KYpCY.

2. ITacmopT KOHTPOJILHO-OLIECHOYHBIX CPEACTB

2.1.  Pe3yabTaThbl 0CBOECHHS MEKIUCHUIIMHAPHOIO Kypca, MojjiexXaliue NpoBepKe

B pesynbTate OCBOEHUS MEXIUCIHUILUIMHAPHOTO Kypca OOydamoIuiics MOJDKEH o05aaaTh
npenxycmorpenabiMu - @I'OC mo mpodeccun CIIO 13.01.10 DnekTpoMOHTEp IO PEMOHTY U
00CITY>)KMBAaHUIO D3JIEKTPOOOOPYIOBaHUSA (110 OTpacisAM). YPOBEHb IOJATOTOBKH: OCHOBHOE oOOIIee
oOpa3zoBaHue

dopmupyrotcs obume U npopeccuoHaIbHbIE KOMIIETEHLIUH:

OK.01 BeiOupats criocoOsl penieHns 3a1a4 npopeccuoHaIbHON eI TeIbHOCTH TPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM

OK.02 Mcnonbs30BaTh COBPEMEHHBIE CPEICTBA OUCKA, aHAJIN3a M UHTEPIIPETalluK UHPOpMAaIUU
¥ MH()OPMAITMOHHBIX TEXHOJIOTHI JUIsl BBIMOIHEHUS 3a/1a4 TPO(eCCUOHABHON AeITeIbHOCTH

OK.03 I[TnanupoBaTb M peaqu30BBIBaTH COOCTBEHHOE MNPOGECCHOHATBLHOE U JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO I€ATEIbHOCTh B IpodeccroHabHON cdepe, UCTOoIb30BaTh 3HAHUS
10 (pMHAHCOBOM rPaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYalLlUsAX

OK.04 3¢ dexTrBHO B3aMMOJIEICTBOBATH U padOTaTh B KOJJIEKTUBE U KOMaH e

OK.05 OcymiecTBasATh yCTHYIO M MMCbMEHHYI0 KOMMYHHUKAIIMIO HA TOCY1apCTBEHHOM SI3BIKE

Poccuiickoit @enepanuu ¢ yaeToM 0COOEHHOCTEN COLMABHOTO U KYJIbTYPHOI'O KOHTEKCTA

OK.06 IIposBisATE Tpa’KAaHCKO-NATPUOTHYECKYIO IO3UIUIO, JAEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJAMLMOHHBIX OOIEYETOBEYECKUX IIEHHOCTEH, B TOM YHCIE C Y4YETOM
TrapMOHHU3ALUN  MEXKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIIEHWH, MPUMEHSATh CTaHAAPThI

AHTHUKOPPYIIIMOHHOTO TTOBEICHUS
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OK.07 CopnelicTBOBaTh COXpPaHEHHUIO OKPYXKAIOIIECH Cpebl, pecypcocOepekeHUI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KJIMMAaTa, IPUHIUIIEI OEPEeKITUBOTO MPOU3BOACTBA, 3 PEeKTUBHO 1eHCTBOBATH B
Ype3BbIYaHBIX CUTYaLUSIX

OK.08 Hcnonws3oBath cpeactBa (PU3MUECKOW KyJIbTYpbl JUIsl COXpPAaHEHUS W YKpEIUICHUS
3I0pOBbsl B IIporiecce MPO(PEecCHOHANBHON NEATEIbHOCTH U HOJAEP)KaHUs HEOOXOAMMOI0 YpPOBHS
($u3nIeCcKoil MOArOTOBICHHOCTH

OK.09 ITonp30Batbcss  NpOQEeCcCHOHANBHON  JOKYMEHTAllMel Ha  TrOCyJapCTBEHHOM |
MHOCTPaHHOM SI3bIKax

B/l 4 BeisBiaeHue M yCTpaHEHHE OTKAa30B W HEHCIPABHOCTEH 3JIEKTPOOOOPYIOBAHHS CO
CXEMaMH BKJIFOUEHUS CPEHEN CII0KHOCTH

I1IK 4.1 PerynupoBaHue Harpy3KH 3J1€KTpooOOpyL0BaHNUs, YCTAHOBJIEHHOTO Ha 00CIYKHUBAEMOM
y4acTke

IIK 4.2BpInonHeHre  TakeNaXHBIX ONEpaluii C IPUMEHEHHWEM KpPaHOB M JIPYrux
Ipy30H0bEMHBIX MAILIUH

[IK 4.3BbisiBiIeHMe ¥ yCTpaHEHHE  OTKa30B, HEUCIPABHOCTEM UM  IOBPEKICHUM
3JIEKTPOOOOPYIOBAHHUS C MPOCTHIMU CXEMAMHU BKIIIOUECHUS

I1K 4.4 Ynpasnenue uapopmaiyeil 1 JaHHBIMH C UCTIOJIb30BaHUEM LIU(PPOBBIX CPE/ICTB, a TAKKE
C TIOMOIIBIO AJITOPUTMOB TIPH PAdOTE C MOTYYSHHBIMH M3 PA3IMYHBIX HCTOYHUKOB JJAHHBIMHU C IIEITBIO
3¢ (HEeKTUBHOTO UCIIOIB30BAaHUS OJYyYEHHOW MH(OpMaIUU AJIs peleHus 3a1a4

[1K 4.5ITpuMeHeHre KPpUTHUECKOTO MBIIIUICHUS B IM(POBOH cpee

Hacrosimue meroanyeckue ykazaHusi cojiepkaT paOoTbl, KOTOpbIE MO3BOJAT O0YyYaroLIUMCS
CaMOCTOSITENIbHO OBJIAZIETh (yHIAMEHTAJIbHBIMU 3HAaHUAMHU, NPO(ECCHOHATBHBIMM YMEHUSIMU U
HaBbIKAMHU  JESITENBHOCTH IO  MEXAUCUUIUIMHAPHOMY  KYpCY, ONBITOM  TBOPYECKOH U
UCCIIEI0BATEIbCKON AEATENbHOCTH U HAIIPABJICHBI Ha (POPMUPOBAHME CICAYIONIMX YMEHUN U 3HAHU:

Ymersn:

V.6. VYcraHoBKa COEIMHUTENBHBIX MY(PT, TPOMHUKOB U KOPOOOK

V¥.7. Pazbopka, peMOHT 1 cOOpKa IPOCTHIX Y3JIOB, allllapaToB U apMaTyphl JEKTPOOCBEIIECHUS
C IPUMEHEHHUEM IMPOCTHIX PYUYHBIX MPUCTIOCOOTIEHUI U HHCTPYMEHTOB.

V.8.  Oumcrka, MpOMBIBKA, MPOTHUPKA U MPOJYBKA CXKATHIM BO3AYXOM JeTaneil u npuOopos
AIEKTPOOOOPYIOBAHHS

V.9. HN3roroBieHuE HECIOKHBIX JETAICH U3 COPTOBOIO METalIa

V.10. Coenunenue petaneid M Yy3JIOB 3JEKTPOMAIIMH, 3JEKTPONPHOOPOB IO MPOCTHIM
AIIEKTPOMOHTAXHBIM CXEMaM

3HaTh:
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3.8 DJIEKTPOMOHTAKHbBIE CXEMBI U ITYCKOPETYJIMPYIONIYIO allllapaTypy CPEAHEN CI0KHOCTH

3.9  OcHoBHBbIE CBOICTBA 00pabaTHIBAEMBIX MaTEPHUATIOB

3.10 VYcTpoilcTBO yHHBEpPCANbHBIX M CIEIMUAIBHBIX MPHUCIIOCOOJICHHUA, MOHTaXKHOTO
MHCTPYMEHTA U UCIIOJIB3YEMbIX KOHTPOJIbHO-U3MEPUTEIbHBIX HHCTPYMEHTOB

3.11  VYcrpoiicTBO M TPUHIUIT PabOThI OOCTY)KHMBAEMBIX AJICKTPOMAIIMH MEPEMEHHOTO H
IIOCTOSIHHOT'O TOKa

3.12  Cnoco0sl HallaIKK MIETOYHOTO MEXaHU3Ma 3JIEKTPOIBUTATEIIECH

3.13  Ananm3 u onieHKa HHGOPMAITIH

3.14 Ormenka u ydet mociencTBuil 1 3QQGeKToB IeATeTbHOCTH

3a npaBWIbHBIN OTBET HA BOIIPOCHI WJIM BEPHOE PEIICHUE 33/1a4U BHICTABIISIETCS IIOJI0KUTEIbHAS
oneHka — 1-0 6ayIoB, B 3aBUCUMOCTH OT YPOBHSI BHITTOJIHEHHUSL.

3a He mNpaBWIbHBIA OTBET Ha BOMPOCHI HIIM HEBEPHOE pEIICHUE 3a/Jaydl BBICTABISIETCA
oTpulaTenbHas omenka — 0 6ayos.

VYpoBeHB OIEHKH KOMIIETCHIIMM MTPOU3BOAUTCS CYMMHPOBAHHEM KOJMYECTBA OTBETOB «a» B
IPOLIEHTHOM COOTHOILIEHUH OT OOIIEr0 KOJIMYECTBAa OTBETOB.

LIxana oyenxu obpazosamenvHvix 00CMUINCEHULL

[IpoBepka 3HaHMM

OneHka ypoBHsI TOAITOTOBKU
[Ipouent
Pe3yJIbTaTUBHOCTH OLCHKa OLICHKA yPOBHA
(cymMa GaLIoB) KOMITETEHIIHHA OCBOCHHS MJIK;
o0yJarmuxcs
90100 BBICOKHM OTIIMYHO
70 + 89 MOBBIIECHHBIN XOpOUIO
50 + 69 IIOPOTrOBBIN YAOBJIETBOPUTEIBHO
menee 50 JIOTIOPOTOBBIH HEYO0BJIETBOPUTEIHHO

00yJarOMUXCsl OCYIIECTBISICTCS C TIOMOIIBIO BBITIOJHEHHS TPAKTHYECKUX pPabOT, TECTOB.
[IpumeHeHue TecTa MO3BOISIET pedIEKCUBHO 3aKPENUTh U3y4aeMblil MaTepHall, Py 3TOM H30eKaTh
3aBBIIICHUS UTOTOBOM OIEHKU.

l. 3amaun  TectupoBaHMs: J(PPEKTUBHO UCHOIB30BaTh BO BpeMs ypoKa U B
CaMOCTOSITENIbHOW paboTe; BKIIOYWTH B aKTHUBHYIO Y4eOHYI0 aesTenbHOCTh oOydatrommxcs (100%);
MOBBICUTH UHTEPEC 00YUAIONINXCS K H3y9aeMOMY MPEAMETY B MPO(PECCHH B TIETIOM.

Il. OrneHka ypoBHsSI YCBOCHHS HM3y4EeHHOTO MaTepuasia CKIIAJIbIBa€TCS W3 COBOKYITHOCTH

OILICHOK BBIINTIOJIHCHHBIX MTPAKTUYCCKUX pa60T.
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JAnddepenuupoBanHblii 3aueT

no MexaucuumanHapuomy kypcey: MJIK.04.02 «[{udpoBbie TEXHOJOTUU U aBTOMATHU3AIUS
MPOIIECCOB 0OCTYKHBAHHUS IIEKTPOOOOPYIOBAHUS TOPHOIOOBIBAIOLIETO MPEIIPUSTHS

CneununaabHocth:  13.01.10  «DnekTpoMOHTEp MO  PEMOHTY W OOCIY)KMBaHHUIO
3JIEKTPOOOOPYAOBaHUS (TI0 OTPACIISIM)»

dopma npoBeeHusi: MMCbMEHHAs (TECTUPOBAHUE + PEIICHUE MPAKTUYECKUX 3a]1a4)

I[IpomoxuTeILHOCTD: 2 akaemMuueckux yaca (90 MunyT)

Henab: oneHka ypoBHSI YCBOCHHUS 3HAHUM U YMEHUI 110 MPUMEHEHHIO IIU(PPOBBIX TEXHOJIOTHI U
CUCTEM aBTOMAaTH3allMU MpPU TEXHUYECKOM OOCITY)KMBAaHUU U PEMOHTE 3JIEKTPOOOOpyIOBaHUS
TOPHOA0OBIBAIOIIETO MPEITPUSITHSL.

Crtpykrypa 3aganus

Yacrts 1. TecToBble 3axanus (20 BonmpocoB)

Kaoicowvnii npasunvrviti omeem — 1 6ann. Maxcumym — 20 6annos.

Yacrsp 2. [IpakTuyeckue 3axa4uu (3 3aganus)

Kaswcooe 3a0anue oyenusaemcs no kpumepusm: npasuibHOCMb, NOIHOMA, 0OOCHOBAHHOCHb.
Maxcumym — 10 6annos 3a 3a0anue. Umozo — 30 6annos.

MaxkcumaibHblil 6aJ1 3a 3a4et: 50 6a/u10B

Kpurtepun onenku:

. «5» (otmuuno): 45-50 Gannos

. «4» (xoporo): 35-44 Ganna

. «3» (YAOBIETBOPUTENBHO): 25-34 Gara

J «2» (HeyIOBIETBOPUTENBHO): MeHee 25 0aioB

Yactp 1. TecToBLIE 3a0aHUSA

1. Kakoli M3 TepeyuclieHHbIX MPOTOKOJIOB HCIONIB3YETCS B TMPOMBIIUIEHHBIX CETIX
aBTOMaTH3aIuu?

a) HTTP

0) Modbus

B) FTP

r) SMTP

2. Yro takoe SCADA-cucrema?

a) CucremMa aBTOMaTUYECKOTO TTOKAPOTYIICHHS

6) Cucrema cbopa JaHHBIX U TUCTIETYEPCKOTO YIIPABICHUS

B) Cuctema BUCOHAOIOICHUS
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r) [IporpamMma a1 poOEeKTUPOBAHUSI SJIEKTPOCXEM

3. Kakoli T gaTduka damie BCEro MCIOIB3YETCs AJII KOHTPOJS TeMIEepaTypbl 00OMOTOK

AJIEKTPOJIBUTaTEICH?
a) [laTuuk naBieHus
6) TepMonapa i TEPMOMETP CONPOTUBICHHUS
B) JlaTunk BuOpanuu
r) JlaTuuk ypoBHs

4. Kakoit CTaHIapT OIHCHIBACT (GYHKIIMOHATILHYIO

0€e301acHOCTh

ANEKTPUYECKUX/IIEKTPOHHBIX/IPOTPAMMHPYEMBIX JIEKTPOHHBIX CHCTEM 0€301MacHOCTH?

a) TOCT P 50571
6) IEC 61508

B) ISO 9001

r) IEEE 802.11

S. Kakoli n3 nepeuncieHHbIX KOMIOHEHTOB He oTHOcUTCs K cucteme ACY TII?

a) [IJIK (mporpamMmmupyemblii JOrH4e€CKHil KOHTPOJLIEP)
0) HMI (uemoBeko-MammHHBIA HHTEPPEIC)
B) DJIEKTpOABUTATEIH

r) OPC-cepBep

6. Uto o3nauaet abbpeBuarypa [0T B KOHTEKCTE MPOMBIIIIEHHON aBTOMATU3AIINH?

a) laTerpupoBaHHas cucTeMa ynpaBieHHs

0) UnTepHer Bemieit

B) MHTeNeKTyanbHas cCHCTeMa TelIeMEXaHUKH

r) UnauBuayanbHbIi 00BbEKT TpaHchopMaluu

7. Kakoii meron  OUMarHOCTUKM  TO3BOJSET  BBIIBUTH ~ M3HOC
ANIEKTPOABHUraTENs?

a) Tepmorpadus

0) Ananu3 BuOpanuu

B) M3MepeHue conpoTHBIEHUS U30JSIIUN

r) [IpoBepka HanpsikeHUs

MNOAIIUITHUKOB

8. Kakoit Tun cBsa3m wame Bcero wucnoisdyerca Mexay IIJIK m nmarumkamu Ha

TOPHOJ0OBIBAIOIIEM MPEATPUATHN?
a) Wi-Fi
0) RS-485 / Profibus
B) Bluetooth
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r) HDMI

9. Uro takoe nudposoii geoiinuk (Digital Twin)?

a) PesepBnas xonus [10

0) BupryanbsHas konus gpusnueckoro o0beKTa il MOJAEIUPOBAaHHUS I MOHUTOPUHIA

B) yOmupyromuii KOHTpoJuIep

r) Konust mpoekTHO TOKyMEeHTauu

10. Kakoii mapamerp HE koHTponmupyeTcs npu AMarHOCTUKE COCTOSIHUSA TpaHcopmaTopa?

a) YpoBeHb Macia

0) TemmepaTypa 0OMOTOK

B) LIBeT koprmyca

r) ConepxaHue razoB B Maciie

(IIpooondcenue mecma — onpocwt 11-20 no ananozuu: oxeam mem: NPOMbLULIEHHbIE CEMU,
cucmemvbl MOHUMOPUHeAd, CPeOCmea 3auumsl, ouazHocmuxa, cmanoapmel, 110 ona obcnyscusanus,
npunyunvl pabomel IIJIK, unmepgeiicvl ca3u, kubepboe30nacHocmes 6 npOMbIULIEHHBIX CUCEMAX U
m.o.)

Yacrts 2. [IpakTrueckue 3aganusi

3aganme 1.

Ha koHBeiiepHOW IIMHHHM TOPHOMOOBIBAIOMIETO MPEANPUATHS YCTAHOBJICH ACHHXPOHHBIH
JIBUTAaTeNb C JaT4ukoM TemmepaTypel U BuOpanuu. Cucrema SCADA 3adukcupoBasia pocT

temneparypbl 00MoTok 10 110°C u yBennueHue BUOpaIum.

Tpedyercs:

o [Tepeuncnnre BO3MOKHBIE IPUYMHBI HEUCIIPABHOCTH.

. [TpennoxuTe MOCneI0BaTENILHOCTD IEHCTBUI 2JIEKTPOMOHTEPA IPU 00CTYKUBAHUU.

° VkaxuTe, Kakue LIUPPOBbIE MHCTPYMEHTHI MOTYT OBITh HCIHOJB30BaHbl s
JUarHOCTHKHU.

3aganue 2.

Ha yuactke apo6nenus pyasl ucnonszyercs [IJIK Siemens S7-1200, ynpasmsitontuii paboToit
npobunku. OmepaTop coolmt o cboe: ApoOmiIka He 3amyckaercs, xors Ha HMI otoGpaxkaetcs

KOMaHa ((HyCK)).

Tpedyercs:
. CocTtaBbTe aNropuTM MPOBEPKH LIETIH YIIPABICHHUS.
° Vkaxure, Kakue TMPOrpaMMHBIE CpPEICTBA MOXKHO HCIOJIb30BAaTh JUIsl OHJIAWH-

nuarnoctuku [TJIK.
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. OO0OBsicHUTE, KaK TPOBEPUTH COCTOSIHUE TUCKpeTHOTO Bhixoaa [TJIK.

3aganue 3.

[IpennpusTie MmIaHUPYET BHEAPUTH CHUCTEMY MPEAUKTHBHOTO TEXHUYECKOTO OOCTYKHWBaHUS
(Predictive Maintenance) aJist 3JICKTpOIBUTATEICH HACOCHBIX CTAHIINH.

Tpedyercs:

. [Tepeuncnure HEOOXOUMBIC JATYUKH U 000OPYIOBAHUE.

o Onumwmre, Kak JaHHBIC C TaTYMKOB MOTYT IIEpeaBaThCs M 00padaThIBATHCS.

J OO6ocHyiiTe mpenMyIecTBa NPEeAUKTUBHOTO 00CIYKUBAaHUS 10 CPABHEHUIO C MJIAHOBO-
PeIyPEANTEILHBIM.

MeToanyeckue peKOMeHIaMH J1JIs1 MPenoaaBaTeJisi

. Pa3pemaercs ucnonp30BaTh CHOpaBOYHbIE MaTepuaibl (TOJBKO IO YCMOTPEHHIO
npernojaBaTens).
. IIpn OLEHKE NPAaKTUYECKUX 3aJaHUM Y4YMTBIBATH JIOTUYHOCTH PACCYXKICHUH, 3HAHUE

HopMaTuBHOM 0a3bl (ITYD, [ITOIII), noHMMaHue TPUHLIUIIOB PaOOThHI IM(PPOBBIX CHCTEM.
. B cryuae aucraHnmoHHoro (hopMaTa — HCHOIB30BATH CUCTEMY OHJIAMH-TECTUPOBAHUS
C MPOKTOPUHTOM.
1. 0) Modbus
6) Cucrema cOopa JaHHBIX U TUCIETYEPCKOTO YIPABICHUS
6) Tepmonapa uiM TEPMOMETP CONMPOTUBIICHUS
6) IEC 61508
B) DIIEKTpOABUraTeNb
0) utepHer Bemeit
0) Ananu3 BuOpanuu

6) RS-485 / Profibus

© 0o N o g bk~ w DN

0) BuptyanpHas xonust pundeckoro 00beKTa 1 MOICTUPOBAHUS 1 MOHUTOPHHTA

10.  B) LiBer xopmyca

(IIpumeuanue: éonpocwl 11-20 6 3a0anuu He OvLIU NPUBEOEHbL NOTHOCHIBLIO, HOIMOMY OMBEEmbl
O0aHvl monvko Ha nepsvie 10. [Ipu neobxooumocmu modxcho donoinums ocmanvhsie 10 6onpocos u
omeemsl K HUM.)

Yacrsp 2. OTBeTHI HA NPAKTHYECKHUE 3a[IaHUS

3ananue 1

Bo3Mo:KkHbIe NPHYMHBI HEMCTIPABHOCTH:

. [leperpyska npurarens (MeXaHUYECKask WU DJIEKTpUUIECKasi);
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. Hapy1enre BEHTWISILUY WK 3arpsA3HEHUE KOPILyCa;

J W3HOC unu noBpesxieHue MOAINIUITHUKOB;
J HecummeTpust nuTaroniero HanpsiKeHus;
J Ocnabnenue KperuieHuii nin qucdaiaHc poTopa.

IlocaenoBaTeabHOCTD AeliCTBHH IJICKTPOMOHTEPA:

1. OTKITIIOYNTH JBUTATENb OT CETH U YOSIUTHCS B OTCYTCTBUHU HAIPSIKECHHUSL.

2. Bu3zyanbHO 0cMOTpeTh IBUTATENb HA IPEIMET ITOBPEXKICHUI, 3arpsI3HEHNI, Ieperpesa.
3. [TpoBepuTH CONPOTUBICHUE U3OJISAIUH OOMOTOK METAOMMETPOM.

4. [TpoBecTn U3MepeHre BUOpAMK M TEMIIEPATyphl C TOMOIIBIO TTOPTATUBHBIX IPUOOPOB

(ecu He oToOpaxkaetcst B SCADA).
5. [TpoBepuTH COCTOSTHHE MOIIMITHUKOB (HA CIyX, BpallleHHEM BaJia, IPUOOPHO).
6. [Tpr HEOOXOIMMOCTH — JEMOHTHUPOBATH JBUTATENb JIJISI PEMOHTA WJIM 3aMCHBI.

HudpoBbie HHCTPYMEHTHI IMATHOCTHKM:

J TermoBuzop (ans TepMorpadum);

o Bub6poananuzarop;

. MoGunbpHoe npumnoxenue ¢ noakiaouenueM kK SCADA/PLC;

o [TopTaTuUBHBIM MyTbTUMETP ¢ QYHKIIUEH pErUCTPAIIUU TaHHBIX;

. [IporpammHuoe obecrieueHue i aHAIM3a COCTOsIHUA (Hampumep, Siemens Sitrain, SKF
@ptitude).

3ananue 2

AJITOPUTM NPOBEPKHU LNy yIPaBJIeHHA:

1. VYo6enutbes, uro Ha HMI geiictBurensHo oTnpaBieHa komanjaa «Ilyck» u oHa OXOIUT
1o IJIK (mpoBeputh BXxoaHOMU curHai B nporpamme [1JIK).

2. ITpoBeputs noruxky mnporpammsl [IJIK: axkTuBuUpyeTCs 1M BBIXOX, YNPAaBISIOLIUI
KOHTaKTOPOM JIPOOMIIKH.

3. [TpokoHTponMpoBaTh HampsbkeHHe Ha auckpetHoM Bbixoge IIJIK (c momorbio
MYJIBTUMETPA WIH HHIUKATOPHOU OTBEPTKH).

4. [TpoBeputh nenoctHocTh 1enu oT Beixoga IIJIK mo kaTymku koHTakTOpa (OOpBIB,
OKHCJICHHE KIIEMM).

5. [IpoBepuTh caM KOHTAKTOP: MCIPABHOCTb KAaTyIIKH, MEXaHWYECKYIO OJIOKHPOBKY,
COCTOSIHME CUJIOBBIX KOHTAKTOB.

6. Y6enutbces, 4To HET cpabaThIBaHUS 3aLIUT (TEIIOBOE pejie, JaTYUKU OJIOKUPOBKH U T.I1.).

IIporpammHublie cpeacTsa s oHJaH-Anarnoctuku IJVIK:
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o TIA Portal (myis Siemens S7-1200);

. STEP 7 Basic;

° PLC SIM (unst MmopenupoBaHus);

. Bcerpoennsie cpencTBa quarHoctuku yepes Bed-cepsep I1JIK.

IIpoBepka cocrosiHus qucKpeTHoro Beixoaa IVIK:

1. B pexume onnaiin B TIA Portal mocmoTpeTs cratyc Beixoaa («1» umum «0»);

2. H3mepuTh HampskeHHe Ha KJIIEMME BbIXOJ]a OTHOCUTENBHO 00111ero npoBoja (00br4Ho 24
B npu akTUBHOM COCTOSIHUN);

3. Hcnonb3oBate BcrpoeHHbie unaukaTopsl (LED) Ha monyine Boixonos [TJIK.

3ananue 3

Heo0xoanMpble 1aT4uKu U 000pyA0BaHHE:

o Jatuuku BuOpanuu;

o JlaTauku TeMrieparypbl (Ha KOPITyCe U B IOAIIUITHUKAX );

o JlaTuuku TOKa M HANPSOKCHHS (TS aHAIH3a SJISKTPHYSCKHUX TTapaMeTPOB);

. JlaTurKy BIAXXHOCTH | JIaBlieHUs (IpU HEOOXOIUMOCTH);

o o361 [0T unu mpoMBILIUIEHHBIE IUTFO3bI 7S TIepeayu IaHHbIX;

. JlokanbHBI# cepBep niau obaavHas ruiatopma st 00pabOTKH TaHHBIX

. [TporpamMmmMHoOe obecrieueHure Ui aHaau3a JaHHBIX U MAIIMHHOTO 00y4YeHus (Hampumep,

MindSphere, Azure IoT, nnu cneunanuzupoanusie CMMS-cuctemsi).

Ilepenaua u o0padoTKa TaHHBIX:

o JlaHHBIE ¢ TaTYNKOB COOMPAIOTCS Yepe3 MpoMbIIeHHbIe TpoTokoubl (Modbus, Profibus,
OPC UA);

. [Tepenatorcs Ha nutro3 uiu [JIK, 3arem — B SCADA win o6nagynyto miaatgopmy;

. C mOMOIIBIO aNrOpUTMOB MAIIMHHOTO OOYYEHHS CHCTEMa BBLIBIISICT AaHOMAHH |

IIPOrHO3UPYET OCTATOUHBIN pecypc 000py10BaHMUS;
. Omneparop monxy4aer yBeJOMIIEHUS 0 HEOOXOoAuMOCTH obciyxuBanusi yepe3 HMI umm
MOOWMIIBHOE TTPUIIOKEHUE.

IIpenmymiecTBa NpPeIMKTHBHOIO 00CIYKUBAHUSA:

J CHMKeHHE POCTOEB 3a CUET PEMOHTA «I10 COCTOSIHUIO», a He 10 rpaduky;
. YBenuyeHue cpoka ciyk0bl 000py10BaHuUS;

. CHuxkenue 3aTpat Ha HeHYkHbIe TO;

. [ToBbIieHNe 6€30MacCHOCTH — MPEIOTBPAIlCHHE aBapUHHBIX CUTYAIHI;

. Onrummsanus 3anacoB 3UIT (3amacHbIX yacTei).
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IIpenonaBareb:

Jlata npoBegeHus: « »

I'pynna:

20r.
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HNudopmannonHoe odecnevyenne 00y4eHusl.

1. MoHTaX, TeXHUYeCKas dKCILTyaTalus U PEMOHT 3JEKTPUUECKOI0 U AIEKTPOMEXAHUYECKOIO
obopynoBanusi. AkumoBa H.A. - M.: Akagemus, 2020, Honymeno MunucrepctBom obpazoBanust PO

2.  DnekTpo0e30macHOCTh HpPH  AKCIUTyaTallud  DJIEKTPOYCTAHOBOK  MPOMBIIIJICHHBIX
npeanpustaii. Yaeonuk. Cubukun 10./]., Cubuxun M.IO. — M.: Akagemusi, 2019 Penensus Ne307 ot
1 oxTs16pst 2008r. OI'Y ®UPO

3. TexHONOTUS ANEKTPOMOHTAXHBIX padoT. Yueonuk. Hecrepenko B.M. — Akanemus, 2019.
Penensus Ne787 ot 26 nexabps 2012r. DI'AY OHUPO

4. CripaBOYHHK AJIEKTPOMOHTEpa. YueOHoe nmocooue. Mockaiienko B.B. — M.:Axanemus, 2020

3.2.2. OCHOBHBIE 3JIEKTPOHHBIE U3/1aHUS

1. DnexTpooOopynoBaHUE IEKTPUUECKUX CTaHIUH, ceTeil u cucreM. Kupeesa 3. A. YuebHoe
nocobue, 2020 https://book.ru/book/931454

2. IlpumeHeHHE M HUCIBITAHWE CPEACTB 3allUThI, UCHOIB3YEMBIX B JJIEKTPOYCTAHOBKax B
Bompocax u orBerax. bogpyxuna C. C. KnoPyc 2023 https://book.ru/book/946351

3. IlpaBuna ycrpoiictBa anekrpoycrtaHoBok. Bompocsl u orBetsl. bogpyxuna C. C. KnoPyec,
2022 https://book.ru/book/940652

4. DOnextpomontep. OcHOBHI podeccuoHanbHoOM aearenbHocTu. [loxkunenkoB A. M., TkaueBa
I''B., IladanmoBa T. H., Illareeea O. A. KuoPyc, 2022 https://book.ru/book/942859
VYyeOHonpakTuueckoe nocodue CI1O

5. TlonmHBIif CHpPaBOYHMK MO 3NIEKTPOOOOPYIOBAHUIO U IJEKTPOTEXHUKE (C NpUMepaMu
pacuetoB). Kupeesa 3. A., lllepctues C. H., mox pen. KnoPyc, 2021 https://book.ru/book/939146

3.2.3. JIoOmOJHATENbHBIC HICTOYHUKH:

1. MexoTpacneBble IMpaBwiIa MO OXpPaHE TPylda MPU HKCIUTyaTallMU 3JIEKTPOYCTAHOBOK. M.,
2012r.

2. [MokpoBckuit «O0muUit Kype ciecapHoro aena». — M.: Beicias mkona; «Akaaemus», 2005 r.

3. Mensenes B.T. «Oxpana Tpyna v mpoMbIlUIeHHAsS KOIOTHs». M., 2012 T.
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