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1 BBenenue

Pabouas nporpamma 1 (pOHA OIEHOYHBIX CPEICTB IAUCHUILTUHBI «OCHOBBI MTPOMBIIIICH-
HOM aBTOMAaTUKU U pOOOTOTEXHUKH» COCTABIIEHBI B COOTBETCTBUU C TpeOOBaHUSAMU (eaepab-
HOT'O TOCYJJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAaPTa, YTBEPKICHHOTO MPUKa3oM MHUHOOpHAY-
ku Poccuiickoit @enepammu 927 ot 19 centsiopst 2017 1., 1 OCHOBHOM MTpo¢eCCHOHAIBHON 00pa-
30BaTEIbHON nporpamMmmsl ImoAroTOBKH «HpOMBILHJIeHHaH SJICKTPOHUKA» IO HAIPABJICHUIO IO~
roToBkH «11.03.04 DnekTpoHUKA U HAHOAJIEKTPOHUKAY.

[TpakTudeckasi MOATOTOBKA pean3yeTcss Ha OCHOBE:

[Ipodeccuonanpupiii crangapt 29.007 «CIIEHHUAJIUCT I10 [MPOEKTUPOBAHUIO
MUKPO- U HAHOPA3MEPHbBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o0menHas TpyaoBas GyHKuus: A Pa3paboTka mpUHIIMNIUATIBEHON SJIEKTPUIECKON CXe-
MBI MUKPORJIEKTPOMEXAHUYECKOW CUCTEMBI.

HY-2 Pa3buBaTth pyHKIIMOHAIBPHOE W TIOBEJICHUYECKOE ONMMCAHME MUKPOAJICKTPOMEXaHH-
YeCKOM CUCTEMBI Ha MPAKTUYCCKU HUCIIOJIb3YCMBIC TCXHUUCCKHUEC PCATIU3allui U HO,Z[6JIOKI/I.

3agaun  gucuu- | PopMHUpOBaHUE 3HAHUN B 00JIACTH PUMEHEHHS aBTOMAaTH3UPOBAHHBIX, Me-
TUTHHBI XaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM; KOHIETIIIUH UX OCTPOCHHS U
TEPMUHOJIOTHIO B IPOMBILIIEHHON aBTOMAaTHKe, MEXaTPOHHUKE U poOOTO-
TEXHHKE.

YMmeHue BRIOUpaTh HEOOXOJMMbIE TUITBI POOOTOTEXHUYECKUX U MEXaTPOH-
HBIX CHCTEM; OTIPEEIATh A1 HUX CIIOCOOBI M CHCTEMBI YIIPABJICHUS; CIIO-
COOHOCTH OIICHUBATh MEXATPOHHBIE U POOOTOTEXHHUUECKUE CUCTEMBI Ha
HPUTOTHOCTH PEUICHUS] KOHKPETHOH 3a1a4un

OcHoBHble  pa3- | OCHOBBI aBTOMATH3AIMH NPOMBILIJICHHBIX NPOU3BOACTB: OCHOBHBIE
nensl  /  TeMbl | TepMUHBI U onpenenenus. CreneHu apToMatusannu, O0001IeHHas CTPYK-
JUCHUTITUHBI Typa HHGOPMAITMOHHO-YIIPABJISIFOIINX CHCTEM, UCTIONB3YEMbBIX B IIPOMBIIII-
JIEHHOM IIPOU3BOJICTBE, Y POBHU aBTOMAaTU3UPOBAHHBIX CUCTEM. ABTOMATH-
3anMs TEXHOJIOTHYECKUX IpoueccoB, CTpyKTypa CUCTEMBI YIIPaBIEHUS TEX-
HOJIOTMYECKUM ITpoLieccoM. VICITOMHUTENbHBIE YCTPOHCTBA aBTOMATHU3UPO-
BaHHBIX CUCTeM, V3ydeHHe IPUHIIMIIOB MAPKUPOBKH U UACHTU(DUKAITIS
3JIEMEHTOB CUCTEM aBTOMATHUKH, BbioJiHeHue PI'P, usyuenne teopernye-
CKHX pa3JieloB JUCIUILIMHEI

OcCHOBBI CHCTEM I'HAPOABTOMATHKHU M THEBMOABTOMAaTHKH: Pr3nueckue
OCHOBBI pa0OTHI CHCTEM MMHEBMOAaBTOMAaTUKU. OO00IIIEHHAs CTPYKTYypa
ITHEBMAaTHUYECKUX CUCTEM, DJIEMEHTHI TOACUCTEMBI IIOJTOTOBKH CKATOI'O
BO3/yXa, DJIIEMEHTHI MOACUCTEMBI TOTPEOICHHS CKATOTO BO31yXa, OCHOBBI
paboThI pesiefHO-KOHTAKTHBIX CXEM B CTPYKTYpE cucTeM yrpasieHnus, Oc-
HOBBI pabOTHI CUCTEM T'MIPOABTOMATHKHU. DJIEMEHTHI CUCTEM TUPO-
AaBTOMAaTHUKH, [3ydyeHne 371eMEHTOB THEBMATUYECKUX cUCTeM, M3yueHune
AJIEMEHTOB I'HJIPABIMYECKHUX CXeM, BeinoJIHEHUE PI'P, n3yuenue teopernye-
CKMX Pa3JeJ0B IUCIUILINHBI

YerpoiicTBa mosty4eHusi, 00padoTKH U nepegayu HHGpoOpManum B CH-
cTeMax NPOMBILIJICHHOM aBTOMATHKM: J[aTUNKKU B CTPYKTYPE CUCTEM
ynpasienus. Knaccudukanus u npuHIMITEL JEHCTBUS 1aTYUKOB, Y CTPOIi-
ctBa npeobOpazoBanms curaanoB — AT u LIAII, ITporpammupyemslie 10TH-
YecKHre KOHTPOJUIEPHI, OCHOBHBIE OIpeesieH s U Kiaccupukanus, CocTas u
apxutektypa [JIK, [TpombllieHHBIE CUCTEMBI TTepeiaun JaHHbIX. Kommy-
HukannoHusle nHTepdeiicel, Cetu CAN, Profibus, Modbus, Industrial
Ethernet, Jlatuuku, [IppuMeHeHnEe TaTYNKOB M PEIICHHO-KOHTAKTHBIX CXEM




JUIsl YIIpaBIICHUs THEBMAaTUYECKUMU CUCTEMaMH, BolnoiaHeHnue PI'P, uzyde-
HUE TEOPETUYECKUX PaA3JCIIOB JUCLIUATIIIMHBI

BBe/ieHne B NPOMBILILJIEHHYI0 PO0O0TOTeXHHUKY: [IpoMbInuieHHBIE pOOOTHI
— OCHOBHBIEC TEPMHHBI U onpeeneHns, OCHOBBI IPUMEHEHHUS ITPOMBIILIJICH-
HBIX pOOOTOB B CTPYKTYpE aBTOMAaTU3MPOBAHHBIX CHCTEM, M3ydueHue 3e-
MEHTOB aBTOMATHU3UPOBAHHON MTPOU3BOICTBEHHOM JTMHUH, M3ydeHrne ocHOB
paboThI ¢ MPOMBIIIICHHBIM POOOTOM-MaHUITYJIATOPOM, BhilonHeHue PI'P,
M3Y4YCHHE TEOPETUUECKHUX PA3AEI0B IUCIUIUIHHBI

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 110 JMCHUILIMHE (MOY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIeTeHIUI

[Tponecc nzydenus: aucuuIuinHbl «OCHOBBI POMBIIIJICHHON aBTOMAaTUKH M pOOOTOTEX-
HUKH HalpaBJlieH Ha jopMUpOBaHUE CAeAYIOMUX KomneTeHIui B cootBeTcTBUU ¢ PI'OC BO 1
OCHOBHOM 00pa3oBaTeIbHOM nporpammoi (Tabmuma 1):

Ta6mmma 1 — KomneTeHuy u ”HANKATOPHI UX TOCTHKCHUS

Kona 1 HanmeHoBaHue xoMie-
TEHIUHA

Nuaukaropel JOCTUXEHUS

[Inanupyemblie pe3ynbTaThl
00y4eHUs TTO TUCIUILINHE

O6menpodeccrnoHanbHbIE

OIIK-2 Cnocoben camocTosi-
TEJIBHO MPOBOIUTH AKCIIEPHU-
MEHTAJIbHBIC UCCIICIOBAHUS U
UCTIONIb30BAaTh OCHOBHBIE MTPH-
eMbl 00pabOTKHU U MPeICTaB-
JICHUS TTOJTyYEeHHBIX JaHHBIX

OIIK-2.1 3HaeT OCHOBHEIC
METOJIbI U CPEJICTBA MPOBE-
JIEHUS KCTIEPUMEHTAIbHBIX
HCCIICTOBAHUM, CHCTEMBI
CTaHIApPTHU3AIUU U CEPTH-
bukaun

OIIK-2.2 Ymeet BBIOHpATH
CIOCOOBI M CPEJICTBA U3MeE-
PEHUI U IIPOBOJUTH JKCIIE-
PUMEHTAJIbHBIE UCCIIEIOBA-
HUS

OIIK-2.3 Bmazeer criocoda-
MU 00pabOTKH U MPECTaB-
JICHUS TTOTYYCHHBIX JaHHBIX
Y OLICHKHU MOTPEIIHOCTH pe-
3yJbTaTOB U3MEPEHUN

3HaTh OCHOBHBIE METOALI 1
CpeJICTBA MPOBEACHUS dKCITe-
PUMEHTAIBHBIX UCCIICIOBAHHIA
B 00JIaCTH aBTOMAaTU3allMH, a
TaK)Ke CUCTEMbI CTaHIapTH3a-
U U CepTUUKAITIH.

YMeTb BBIOMPATh CIIOCOOBI U
CpeACTBAa U3MEPEHU 1JIs1 aBTO-
MAaTH3alUH TEXHOJIOTHIECKHUX
MIPOIIECCOB M MPOBOIUTH IKCITE-
PUMEHTAITLHBIC UCCIIEIOBAHUS C
MPUMEHCHHEM TaKHUX CPE/ICTB.
Brnaznets criocobamu 00paboTku
Y TIPEJICTABJICHHUS TTOJTYICHHBIX
TAHHBIX, & TAKXKE MPUMEHEHUS
TaKMX JAHHBIX IS peali3ainn
MIPOLIECCOB YIIPABIICHUS TEXHO-
JIOTUIECKUMHU TPOIICCCAMH.

3 MecTo qucCHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucrtunnuaa « OCHOBBI IPOMBIIIICHHONW aBTOMAaTHKH U POOOTOTEXHHUKW» U3ydaeTcs Ha 3

Kypce, 5 cemectpe.

JucruniauHa BXOAUT B cocTaB 0joka 1 «Jluciumnianael (MOIyIM)» U OTHOCUTCS K 0a3o-

BOI 4acCTHU.

Jl1st OCBOEHUS AUCLUIUIMHBI HEOOXOJUMBI 3HAHUS, YMEHUS, HABBIKU U / WIN OIBIT MPAK-
TUYECKOH JesTeTbHOCTH, CPOPMHUPOBAHHBIE B TPOLECCE H3YYEHUS AUCIUIUIMH / MPAKTUK:
«CpezncTBa aBTOMAaTU3UPOBAHHBIX BBIUUCIECHUI», «JIEKTPOOE30MaCHOCTh U TEXHOJIOTUS 3JIEK-
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TPOMOHTQXXHBIX paboT», «IJNEKTPOTEXHUYECKHE MATEPHUaIbl U JIEMEHTHI JIEKTPOHHOU TeXHU-
Ki», «MeTpoIorus U TEXHUYECKHE U3MEPEHU», «be30macHOCTh )KN3HE A TETbHOCTI.

JuctumumHa «OCHOBBI POMBINUIEHHOW aBTOMAaTHKH U pOOOTOTEXHUKHM» YaCTUYHO pea-
nau3yercst B (opMe MPaKTHUECKON NOATOTOBKH. [IpakTHyeckas moAroToBKa OpraHu3yeTCsl MyTeM
IpOBEICHUS / BHITIOIHEHUS JIAOOPATOPHBIX paboT, CAMOCTOSITENEHBIX paboT.

Jucrunaraa «OCHOBBI NPOMBIIUICHHON aBTOMATHKU U POOOTOTEXHHUKH» B paMKax BOC-
NUTATENbHOM paboThl HalpaBieHa Ha (GOPMHUpPOBaHHUE Y OOYUAIOIIMXCS YMEHUS apryMEHTHPO-
BaTh, CaMOCTOSITENIbHO MBICINTB, PAa3BHBACT TBOPUYECTBO, NMPO(ECCHOHATBHBIE YMEHHUS HIIH
TBOPYECKU Pa3BUTOHN JINUYHOCTH, CUCTEMbl OCO3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH 32 BBINOJIHE-
HHE y4eOHO-TTPON3BOICTBEHHBIX 33/1aHUH U T.]I.

4 O0beM TUCUMIIIMHBI (MOXYJIS]) B 3a4€THBIX eJMHUIIAX ¢ YKa3aHMEM KOJIHYeCcTBAa
aKaJeMH4YeCKNX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aommXxcs ¢ npenoaaBa-
TeJieM (10 BUAAM Y4eOHBIX 3aHATHIH) M HA CAMOCTOSITEJIbHYI0 PadoTy 00y4arouuxcs

OO61mast TpyI0eMKOCTh (00beM) TUCIUIIINHBI cocTaBmsieT 4 3.¢., 144 akaj. gac.
Pacnipenenenune oObeMa TUCIUTIIIMHBI (MOYJIs) TIO BUJAaM Y4€OHBIX 3aHATHM MPEJCTaB-
JIEHO B TabimIe 2.

Tabmmma 2 — O0beM TUCIUTIITUHBI (MOYJIs1) TIO BUAAM YUEOHBIX 3aHITHI

O0BeM TUCIUILINHEL Bcero akanemu-
YeCKUX YacoB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 144

KoHTakTHas ayiuTopHasi padoTa o0yJawmmxcs ¢ npenoaaBareiem (mo | 64
BH/IaM Y4eOHBIX 3aHSATHI), BCEro

B Tom uncie:

3aHSATHUSA JEeKIHMOHHOTO0 TUNAa (JICKIMU U WHBIC Y4eOHBIC 3aHSTHS, TIPeAy- | 32
CMaTpHBAIOIUE NMPEUMYIIECTBEHHYIO Tepeady y4eOHoi nHpopManuu me-
JarOTUYECKUMH paOOTHUKAaMHU), B TOM YHCIIe B (OpME MPAKTUIECKOMN TO0JI-
TOTOBKH: 4

3aHSATHUS CEMHMHAPCKOro THNA (CEMHUHAPHI, TPAKTUUECKHUE 3aHATHS, TpaK- | 32
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI U MHBIC aHAJIOTUYHBIC 3a-
HATHS), B TOM YHCIIe B (POpME MIPAKTUUECKON TTOATOTOBKH: 8

CamocTosiTesibHasi padoTa 00y4yalouuxcsi 1 KOHTaKTHasi padora, Bxio- | 80
Yaomas TPYyNIoBble KOHCYJIbTALUMU, MHIMBUAYAIbHYIO paboTy o0ydaro-
IIUXCSl € MpPENnoAaBaresssMu (B TOM UHUCIIE WHIUBUAYaJIbHbIE KOHCYJIbTA-
IIUH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OpMAIIMOHHO-00pa30BaTeIbHON
cpele Bysa

[IpomexxyTouHast arTecTamusi 00yJaronuxcsi — 3a4eT ¢ OICHKON 0

5 CoaepkaHue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYEeCTBAa aKaJeMHUYeCKHX YaCOB M BH0B Y4eOHOM
padoTsbI

Ta6muma 3 — CTpykTypa U cofiep>kaHue TUCIUIUIMHBI (MOJTYJIS)




HaumeHoBaHME pa3/ieyioB, TEM H CO-
JepKaHue MaTepuaia

Bunpsl yaeOHOM paboOThI, BKIIIOYAsk CAMOCTOSITENIEHYIO
paboty oOyJarouuxcst ¥ TpyJA0EMKOCTh (B 4acax)

KonTakTHas pabora npemnoaasaresns ¢ 00y4aro-

MAMHUCS

Jleknuu

CemuHapckue
(pakTHYECKHE 3a-
HSATHS)

JlaGopaTopHbie
3aHATUA

CPC

OcCHOBBI aBTOMATH3

AllUd MPOMBIIIJICHHBIX IIPOU3BOJICTB

OcHoBHBIC TePMHUHBI U ONpeaeIe-
HusA. CTeneHn aBTOMAaTH3ALHUHT

2

O000meHHasi CTPyYKTypa nHpop-
MaIHOHHO-YNIPABJISIIOIIMX CHCTEM,
HCI0JIb3yeMbIX B IPOMBINLIIEHHOM
NMPON3BOJCTBE

YpoBHHM aBTOMATU3UPOBAHHBIX CH-
cTeM. ABTOMATH3alUsl TeXHOJIOTU-
YecKHMX MPOIEeCcCoB.

CTpyKkTypa cucTeMbl yIPaBJIeHHSA

TEeXHOJIOTHYeCKUM npoueccom. Uc-
NOJIHUTeJIbHbIE YCTPOHCTBAa aBTO-

MaTH3HPOBAHHBIX CHCTEM

H3yyeHne NpUHIUIIOB MAPKUPOBKHU
U UWAeHTH(QUKALMSA IJIEMEHTOB CH-
CcTeM aBTOMATHKH

BbInosinenue PI'P

H3yyeHHe TeOpeTHYECKHX Pa3/iesioB
AUACHHUIITHHBI

10

OCHOBBI CHCTEM THAPOABTOMATHKHA U MTHEBMOABTOMATUKH

du3nyecKkue 0CHOBbI padoThI CH-
cTeM nHeBMoaBToMaTuku. O000-
IIEeHHAsl CTPYKTypa MHeBMaTHye-
CKHX CHCTEM

2

9J1eMeHThI MOACUCTEMBI IOATOTOB-
KH C)KATOro Bo3ayxa

DJieMeHThI OACUCTEMbI OTPedIe-
HHS CKATOr0 BO3AyXa

OcHOBBI pa0d0OTHI pesieiHO-
KOHTAKTHBIX CXeM B CTPYKTYpe CH-
cTeM yNnpasBJIeHUsl

OcHoOBBI pa00THI CHCTEM THIPOAB-




TOMATHKHU. JJIEMEHTBI CHCTEM T'H/I-
PO-aBTOMATHKHU

N3yuyeHnne 3jileMeHTOB THeBMaTH4e- 4
CKHMX CHCTEM
H3yuenne 3j1leMeHTOB rUApaBinye- 4

CKHX CXEeM

BoInmojinenue PI'P

10

U3yyeHHe TeOpeTHYECKHX Pa3/iesioB
AUACHHUIITHHBI

12

YerpoiicTBa nmostydeHusi, 00padoTKHu U nepegayu HHPpOpMaNUK B CHCTEMAaX NPOMBbIIIJICH-

HOH ABTOMATHKHU

JlaTYnKH B CTPYKTYpe CHCTEM 2*
ynpasJienusi. Knaccupukauus u
NPUHITUNBI AeiicTBUS JaTYMKOB™
YerpoiicTBa npeodpa3oBaHusi CUT- 2
HajoB — AL u HHAII

IIporpamMmMupyemblie JIOTHYECKHE 2*
KOHTPOJLJIepbl, OCHOBHBIE Ompe/ie-

JIeHUs ¥ Kjaaccupukanusa™

Cocras u apxurekrypa IIJIK 2
[IpoMblIlZIeHHbIE CHCTEMBI Nepeaa- 2
yu JaHHbIX. KoOMMyHuKanmoHHbIe
HHTep(Perichl

Ceru CAN, Profibus, Modbus, In- 2

dustrial Ethernet

Jdarunkun™

4*

IIpuMeHeHHre 1aTYMKOB U peleiiHo-
KOHTAKTHBIX CXeM /JIsl YIIPaBJIeHHA
NHEBMATHYECKMMH CHCTEeMaMu™

4*

BbInosinenue PI'P

10

U3yyeHHe TeOpeTHYECKHX Pa3/iesioB
AUACHHUIITHHBI

10

BBeneHue B IpOMBINLJIEHHYI0 POOOTOTEXHUKY

IIpoMbinIeHHBIE POOOTHI — OCHOB- 2
Hble TEPMHUHBI U ONpeaeTeHust
OcCHOBBI NPMeHEeHHs TPOMBIII- 2

JICHHBIX PO0OOTOB B CTPYKTYpe aB-
TOMATHU3HPOBAHHBIX CHCTEM




HN3y4yeHue 3J1eMEeHTOB aBTOMATH3H- 6
POBaHHOI MPOU3BOACTBEHHOM JIU-
HHUU

N3yuyeHue ocHOB pabdoThI ¢ MPO- 6
MBIILJIEHHBIM PO0O0TOM-
MAHHUIYJISTOPOM

BeInoHenue PI'P 8

H3yUyeHHe TeOpeTHUYEeCKUX pa3ieioB 12
AUCIHUTITHHBI

HUTOI'O no nucuuminae 32 32 80

* peanuzyercs B opMe MPaKTUIECKON TOITOTOBKU

6 BuHeaynmTopHasi caMoCTOsITe/IbHASA padoTa 00y4alOMMXCs 0 AUCHHUILINHE (MOAY-
JI10)

[Tpu mmaHUPOBAaHUU CAMOCTOSITENEHON PAOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJICTBO-
BaThCsI CICAYIONTUM pacTpe/ie]ICHUEM YacOB Ha CaMOCTOSATEIbHYIO paboTy (Tadmura 4):

Tabnuua 4 — PekomeHnayemoe pacnpe/esieHHe YacoB Ha CaMOCTOSTENIbHYIO paboTy

KoMnoHeHTBI caMoCTOATEIbHOM padoThI KoJsun4vecTBo 4acos
BrimosiHeHMEe oTdeTa M moAroroBka k 3amure PI'P 36
H3ydeHue TeopeTHYECKUX pa3aeaoB JUCLUILUTUHBI 44

7 OueHo4HbIe CPeACTBA IJIsl NPOBeIeHUs TEKYIero KOHTPOJISI M MPOMEKYTOYHOM
aTrecTauMu 00y4aromMXCcs M0 JMCUUILIHHE (MOTYJII0)

@DOHJ OLIEHOYHBIX CPEACTB Ul NMPOBENCHUS TEKYILEr0 KOHTPOJISA yCIIEBAEMOCTH U IIPO-
MEXYTOUHOM aTrTecTalyu npeacrasicH B [Ipunoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WJIM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHUBAHM PE3y/IbTaTOB O0YUYCHHS MO AUCHUILTUHE (MOAYIIO), MPAKTHKE XpaHUTCA Ha Kaden-
pe-pa3paboTyrke B OyMaKHOM H 3JIEKTPOHHOM BHUJIE.

8 YueOHOo-MeTOoaMUYeCcKOEe U HH(POPMALMOHHOE O0ecTeUeHUe JTUCIHILIMHBI (MOIYJIs1)

8.1 OcHOBHas nuTeparypa

1) Bacunbuenko, C. A. T'uapaBindeckne ¥ MTHEBMATHYCCKUE 3JICMCHTBI CUCTEM aBTOMa-
KM : yueb. mocodue / C. A. Bacunbuenko, C. I1. Uepnsiii, C. U. CyxopykoB. — Komcomombck-
Ha-Amype : PI'BOY BO «KHAT'V», 2018. - 112 c.

2) NBanoB, A. A. OcHOBBI pOOOTOTEXHHKH : yueOHOe mocobue / A.A. MBanoB. — 2-¢
u3 ., ucnp. — Mocksa : UHOPA-M, 2021. — 223 ¢. — (Cpennee npodeccnoHanbHOe 00pa3o-
Banne). - ISBN  978-5-16-014622-5. -  Tekcr : osmekrponnsii. -  URL:

https://znanium.com/catalog/product/1206075 (nata obparmenus: 15.06.2021). — Pexxum gocty-
na: 1o MOJIKUCKE.

3) UBmmH, B. I1. CoBpeMeHHast aBTOMAaTHKa B CUCTEMaX yNPaBJICHUS TEXHOJIOTMYESCKUMH
npomneccamu : yaeOHuk / B.I1. UBmun, M.1O. Tlepyxun. — 3-e uzn., ucnp. u gon. — Mocksa :
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NH®PA-M, 2021. — 407 c. : un. + [om. marepuainsl [IneKTpoHHBIN pecypc]|. — (Briciiee 06-
pazoBanue: Crermanurer). — DOI 10.12737/1216659. - ISBN 978-5-16-016698-8. - Tekcr :
anektpoHHbldi. - URL: https://znanium.com/catalog/product/1216659 (mata oOpameHus:
15.06.2021). — PeskuM gocTyIa: mo moamucKe.

4) lIumos, O. B. I[IporpaMmupyembie KOHTPOJIIEPBI B CUCTEMAax MPOMBIIUICHHON aBTO-
Matuzaruy : yaeonuk / O.B. lIumos. — Mocksa : UH®PA-M, 2021. — 365 c. + Jlon. maTepu-
anel  [OnekTpoHHBIH  pecypc]. —  (Bwicimee — oOpaszoBanue: — bakamaBpmar). —
www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-011205-3. - Tekcr : anekTponHbiit. - URL:
https://znanium.com/catalog/product/1206071 (mata o6pamenus: 15.06.2021). — Pexxum mocry-
ma: 1o MOJIKUCKE.

8.2 [lononHuTeNbHAS IUTEPATYpa

1) O6pa3oBarenbHass pOOOTOTEXHHUKA : YICOHO-METOAMUECKUI KOMIUIEKC AMCIUTUIAHBL /

cocraBurenu A. C. Cobonesckuii, 3. ®. llapunosa. — YenssOunck : YensOuHckuii rocynap-
CTBEHHBIU menaroruueckuii yauBepcuteT, 2014, — 32 ¢. — TeKkcT : 31eKTpoHHBIH // DIEKTPOH-
HO-OMOMMOTEeYHAs cucremMa IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/31915.html (mara ob6pamenus: 15.06.2021). — Pexum mocTyma:
JUTSL aBTOPU3UP. TIOJB30BaTENEH

2) ABTOMAaTHKa U aBTOMATHU3aIlHs MMPOM3BOJCTBEHHBIX MPOILECCOB : METOIUYECKHE yKa-
3anus / coctasurenu b. H. Boponkos, B. B. Ky3uenos, B. B. Pesunuenko. — Cankr-IletepOypr
: Cankrt-IleTepOyprckuii TocyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN yHUBepcuTeT, DbC
ACB, 2014. — 56 c. — Tekct : 31eKTpOHHBIA // DnekTpoHHO-OMONMMoTeyHas cuctema I[PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/33294.html (mara oOparmeHus:
15.06.2021). — Pexxum qocTyna: aisi aBTOPH3HP. OJIb30BaTeIeH

3) ABTOMaTH3aNKs U YIPaBICHUE B TEXHOJOTMUYCCKUX Komiuiekcax / A. M. Pycenkwit, I1.
A. Bursasze, M. JI. Xeiiden [u np.] ; non pexakiueit A. M. Pycenkuii. — Munck : benopycckas
Hayka, 2014. — 376 c. — ISBN 978-985-08-1774-7. — TekcT : 3IeKTPOHHBIN // DIEKTPOHHO-
oubnmuoteunas cuctema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/29574.html
(mata obpamenus: 15.06.2021). — Pexum goctymna: Jyisi aBTOpU3UP. MOIb30BaTEICH

8.3 CoBpemenHble npodeccruoHanbHble 0a3bl JAHHBIX U MH()OPMAIIMOHHBIE CIIPABOYHbIC
CUCTEMBI, UCTIOJIb3yEeMbIE TIPU OCYIIECTBIEHUU 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILINHE

1) bubnmoreka PODOU http://www.rfbr.ru/rffi/ru/library
2) Hayunas  snektponHas  OumbOnmuoreka — "KubepJlenmnka"  https://cyberleninka.ru/
3) Ennnoe okHO nocTymna K nHGOpMalmoHHBIM pecypcam http://window.edu.ru/

8.4 Tlepeuennr pecypcoB MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «MHTepHeT»,
HEOOXOUMBIX JJIs OCBOSHUS JUCIUTUINHBI (MOYJIs)

1) hydro-pnevmo.ru : I'mapaBiauueckue W MHEBMAaTH4Yeckue cuctembl : cait. URL:
http://www.hydro-pnevmo.ru/ (nara oopamienus: 15.06.2021)

2) IHHOBanMM B TPOMBIILICHHOCTH: MEXaTPOHHKAa M POOOTOTEXHHWKAa : 0Opa3oBa-
TeNbHBIA Kypc Ha matdopme «Coursera» / 'opbenko M.B., I'opbenko T.M. // Coursera: obpa-
3oBarenbHas maatgopma. — URL: https://ru.coursera.org/learn/innovations-in-industry-robotics
(mata obpamenus: 15.06.2021)

8.5 JIunen3nonHoe 1 CBOOOIHO pacIpOCTpaHIEMOe MPOrpaMMHOE 00€CTIeUeHHE, UCTIOb-
3yeMoe MpH OCYHIECTBICHUH 00pa30BaTeIbHOTO MpoIlecca 10 TUCIUILTIHE

Tabmuia 5 — [lepedeHs UCMOIB3yeMOro MPOrpaMMHOTO OOECTICYCHUS

Haumenosanue [10 PexBHU3UTHI / yCIIO0BUS UCTIOIB30BAHUS

FESTO FluidSim P Horosop AD44 Ne007/11 ot 12.12.2016
FESTO FluidSim H Horosop AD44 Ne007/11 ot 12.12.2016
FESTO FluidSim E Horosop AD44 Ne007/11 ot 12.12.2016
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9 Opranu3zanoHHO-NEIATOrNYecKHe YCJI0BUS

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM Yy4YeOHBIX 3aHATHH. SI3bIKk oOydeHwms (mpemonaBaHusi) - pycckuid. J[is BceX BHIIOB
ayJIMTOPHBIX 3aHATUHN aKaJeMHUECKUN Yac yCTaHABIMBAETCS MPOJOKUTEIBLHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOCH MHIAMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPAaBO Ha NEPEC3a4€CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
Jiel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O0pa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIil mpoliecc MpH MPEenogaBaHuu Kypca OCHOBBIBAECTCS Ha MCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NHHOBALMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TexXHONOTHi. TpagunnoH-
HbIe 00pa3zoBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKU-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHUH UCIIONB3YIOTCS B BUJIE LIHPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OpM MpoBeneHus 3aHsaThil. THpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEATM3YIOTCS MyTEeM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MPEAroiaraeT CUCTEMAaTU3UPOBAHHOE MU3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTIaHA.

Ha nepBoii iekuiuu 1eKTop 00s3aH MpenynpeauTh CTYAEHTOB, IPUMEHUTEIFHO K KaKOMY
0a3zoBOMY yueOHUKY (yueOHUKAaM, y4€OHBIM TOCOOUSIM) OyIeT MPOYUTaH KypcC.

JleKIMOHHBIN Kypc MOJDKEH JaBaTh HauOOJBIIUH 00BbeM HMH(OpMAIMK M 00ecIeynBaTh
Oosee rry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIBHO MEHBINCH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYIEHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

9.3 3aHATHS CEMMHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEJICTABIAIOT COOON NETATU3AIMIO JIGKIIMOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHO# (hopMOIi TIPOBENICHHS] CEMUHAPOB SIBISETCA 00CYXAeHue Hanboee mpoliaeM-
HBIX ¥ CJIOKHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKkKe pa3dop NMPHMEPOB U CHUTYyallMd B
ayJIUTOPHBIX YCIOBHSX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBAETCS 110 CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, TIpe/IIaraeMble MPETo/1aBaTelIeM;

- y4acTHe B IUCKYCCHUSX;

- BBIITOJTHEHHUE MTPOCKTHBIX U MHBIX 3aJaHUH;

- ACCHCTUPOBAHHE MPEIOIaBATENIO B IIPOBEACHUH 3aHATHI.

OtBeT 0KeH OBITH APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

JIoKmaapl ¥ ONMOHMPOBAaHHE JOKIAZOB MPOBEPSAIOT CTENEHb BIIAJACHHUS TEOPETHYECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.

OueHnBaHue 3aJaHU, BHINOJIHEHHBIX Ha CEMHHAPCKOM 3aHITHH, BXOAUT B HAKOIUICH-

HYIO OLICHKY.



11

9.4 CamocrosiTe/ibHasi padoTa 00y4alOIIUXCS M0 JUCHUNINHE (MOAYJII0)

CamocrosarenbHas paboTa CTYAEHTOB — 3TO NIPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
NpUOOpETEeHUs! CTYJEHTOM HOBBIX 3HAHUU, YMEHUN 0€3 HEMOCPECTBEHHOI'O y4acTHus Mpernoja-
BaTeNs, XapaKTePU3YIOIIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLICHKOM Pe3yJabTaTOB JAEATEIBHOCTH 00YYaroIIerocs.

Lenu camocTOATENHHON pabOTHI:

- CUCTeMaTu3anus 1 3aKpEIUICHUE MOIYYEHHBIX TEOPETUUYECKUX 3HAHUN U MPAKTUYECKUX
YMEHUU CTYICHTOB;

- yrayOJieHHe U pacllupeHne TeOPEeTHUECKUX 3HaHUMI;

- (popMupoBaHUEe YMEHHUH HCIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHIO,
CHELUUATBHYIO JTUTEPATYPY;

- pa3BUTHE TIO3HABATEIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHSI, TBOPUYECKOW MHULIUATHUBEI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOpPEATIN3aI1K;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXKET OCYIIECTBISATHCS MHAMBUAYAJIBHO WIN TPYNIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1IeJIU, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHOM TEMaTHKU.

TexHonOrMA OpraHU3aIi CaMOCTOSTEILHOW pabOTHl CTYICHTOB BKJIIOYAET MCIOJIH30BaA-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHON pabOThl CTYJEHTOB MOXKET
MIPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CTyneHTbl JOJDKHBI MOAXOAWTH K CaMOCTOSITEIbHOM pabdoTe Kak K HauBaXHEHUIIeMy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETUUYECKUX 3HAHUM, BbIpaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONPEIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOM JINTEPATYPHI.

9.5 MeToanuyeckue yKazaHus 1JIs 00y4AIOMIUXCS M0 OCBOEHHUIO U CIIUTIIMHbI

[Tpy M3yd4eHu AUCHUILTIHBI 00yYaroIUMCs 1eTIeCO00Pa3HO BIMOIHATH CIEAYIOIINE pe-
KOMEHAINH:

1. 3y4yenne yaeOHOM TUCITUTUIMHBI TOJKHO BECTUCH CHCTEMATHIECCKHU.

2. Ilocne n3yueHus: Kakoro-mu0Oo paszena no yueOHUKY WM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTC IO MaMATU BOCIIPONU3BCCTH OCHOBHBIC TCPMUHBI, OMPCACIICHUA, ITIOHATUA pa3ac-
na.

3. OCOGOG BHUMAHHUC CICAYCT YACIUTH BBIIOJHCHUIO OTUYCTOB 10 NPAKTUYCCKUM 3aHATU-
M Y UHAUBHUIYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bcst TeMaTHKa BOIIPOCOB, U3YYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA Ha JICKIUAX IPCIIO-
naBaTeneM. MM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPHOJUUYECKON
HAY4HOI uTeparype) Uit 6ojee AeTalbHOTO TOHUMAaHUs BOIIPOCOB, O3BYYEHHBIX Ha JICKIHH.

[Ipu camocTosATenbpHON TPOPaObOTKE Kypca 00y4datomuecst T0JKHBL:

- IPOCMATPUBATh OCHOBHBIE ONpeeNIeHHs U (DaKTBI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIGKIIMOHHOM 3aHSITHUM MaTepual U JOMOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM I10 JaHHOHN TEME JINTEpaTyphl;

- U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABISITH TE3UCHI, aHHOTALIUU U KOHCIIEKTHI
HaH6onee BaXXHbBIX MOMCHTOB,

- CaMOCTOSTEIbHO BBIMOIHATH 33JaHUsI, aHATIOTMYHBIE MTPeIjIaraéMbIM Ha 3aHITHSIX;

- CTIOJIB30BATh JJISi CAMOIIPOBEPKU MaTepHajbl (OH/A OLICHOUYHBIX CPE/ICTB.

10 Onucanue MmaTepuaibHO-TEXHUYECKOT0 o0ecneyeHusl, He0OX0AUMOro Il 0Cy-
HIeCTBJIEHHS 00Pa30BaTEJIbHOI0 MPOIecca Mo JUCHHILINHE (MOIYJIIO)
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10.1 YueOHo-1200paTOpHOE 000PYI0BAHUE

Tabnuua 6 — [lepeyens 000py0BaHuUs J1AOOPATOPUHU

Aynutopusa | HaumenoBanue Hcnonp3zyemoe 000pyaoBaHue
ayauropuu (1abo-
paTopun)

101/3 Jlaboparopust mpo- | YHUBepcaibpHas poOOTH3UpOBaHHAas yueOHas siueiika (3
MBIIUICHHON po00- | mT.) YHUBEpcanbHast poOOTU3UPOBAHHASI COOPOUHO-
TOTEXHUKH cBapouHas siueiika (1 mr.) PobotusupoBanHas siueiika mMe-

xaHn4deckoi o0padotku (1 mt.) UTTepOneBbIii BOJOKOH-
HbIM ja3ep JIC-2 B KOMIUIEKTE ¢ YUJUIEPOM U BHELIHEH OI-
ko (1 mit.)

103/3 JlaGopatopus ipo- | KommiekT yue6Horo o6opynoBanusi OCHOBBI aBTOMaTH3a-
MBIIIJICHHOW aBTO- | muH mpou3BojicTBa (1 mt.) Kommiekt yae6Horo o6opymo-
MAaTUKH BaHMsI ABTOMaTU3UPOBaHHAs MPOU3BOJICTBEHHAs TUHUA (1

IIT.)

10.2 TexHu4eckue u 31eKTPOHHbIE CPeCTBA 00y4eHH
OTCyTCTBYIOT
11 HNuble cBeneHus

MeToanuyecKkue PEKOMEHAAIUHA 1O oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTSAMHU 310POBbA 1 HUHBAJIMAOB

OcBoeHHE MUCIUIUIMHBI 00YYAIOIUMUCSA C OTPAaHUYCHHBIMU BO3MOXHOCTSIMHU 310POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMHU OOY4YalOIIMMUCS, TaK U B OTIEIIBbHBIX
rpynnax. [Ipeamnonaratorcst crieluaibHbIE YCIOBUS AJIS MOTYYCHHUS] 00pa30BaHUs 00yUYarOIIMHU-
Csl C OrPaHUYECHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nienarorndeckuii cocTaB 3HAKOMUTCS C TMCHUXOJIOT0-(DU3HOTOTHUECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OIPAaHUYCHHBIMH BO3MOXHOCTSMHU 3710pO-
Bbsl, HHJIMBUyaTbHBIMU MPOTPAMMaMH PEaOMINTAIMA UHBATUIOB (Mpu Hanmmuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS] JOTIOJHUTEIbHAS MOAJIEpKKa MPernoaBaHusl ThIOTOPAMHU, TCHXO-
JIoTaMH, COIIMAILHBIMU paOOTHUKAMU, TIPOIICIIMMHU MTOATOTOBKY aCCHCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusIiMu MuHoOpHayku PD (yTB. 8 amperns
2014 r. N AK-44/05BH) B Kypce MpEAIoyiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTHUBHBIE U pe-
(i1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUU COLIMOKYIBTYPHON peabuIuTaIK C LEeNbI0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU TMOJTHOIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUHW C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [lonbop u
pa3zpaboTka ydeOHBIX MaTepUaIoOB MPOU3BOAATCS C YU€TOM MPEJOCTABICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CPEICTB M HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nucHuiivHbl JunamMu ¢ OB3 ocyliecTBiIgeTcs ¢ UCMOIb30BAHUEM CPEICTB
o0ydeHus O0IIero W CrenuaaIbHOr0 Ha3HAYCHUS (MEPCOHAIBHOTO U KOJUIEKTHBHOTO HCIIOIB30-
BaHMs). MaTepruaabHO-TEXHUUECKOe 00eCIieYeHHEe MPeayCMaTPUBAET MPUCIIOCOOJICHNUE ayIUTO-
puii k Hyxzaam i ¢ OB3.
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dopma mpoBeACHUS ATTECTAIMH JIJIsl CTYACHTOB-UHBAIHMIOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TICUXOo(pu3ndeckux ocooeHnocter. st crynentoB ¢ OB3 npeaycmarpuBaet-
csl jocTymHas (hopMa mpeIoCTaBlIeHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM DIEKTPOHHOH ¢Qopme (I JUI € HApYLIEHUSMU OIMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B IIe4aTHOW (opMe WIIH JECKTPOHHOU opMe ¢ YBETUUECHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JIJIs1 JIUII C HAPYIICHUSMU CIIyXa, PeUYH, 3PCHHUS);

- METOJIOM YTEHUS aCCUCTEHTOM 33/IaHUsI BCIYX (U1 JIUL C HAPYLIECHUSIMU 3PEHHUS).

CryneHTaM ¢ WHBAJIMIHOCTHIO YBEIMYHUBACTCS BPEMs Ha TOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakuX CTYIEHTOB MpeaycMaTpuBaeTcs HocTynHas ¢opMa MperocTaB-
JICHVSI OTBETOB HA 3aJIaHUsl, & UMEHHO:

- MUCbMEHHO Ha Oymare uin HabOpOM OTBETOB HAa KOMITbIOTEPE (IJISI JIUI] C HAPYIIICHUS-
MU CllyXa, peun);

- BEIOOPOM OTBETA U3 BO3MOXHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYT aCCHUCTEHTa (IJIs
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEIILHOTO alllapara);

- YCTHO (17151 JIUL C HAPYIIEHUSIMU 3pEHHS], OOPHO-ABUTATEILHOTO arnapara).

[Tpu HeoOXoaUMOCTH AJIsi OOYYAIOIINXCS C MHBAIMIHOCTHIO MPOIIEypa OIECHUBAHUS pe-
3yJIbTaTOB 00yUYEHUSI MOKET MPOBOIUTHCSA B HECKOJIBKO ITAMOB.
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[Ipunoxenue 1

®OH/ ONEHOYHbLIX CPEACTB

no JIMCIMIIIMHE

«OCHOBBI MPOMBINIJICHHOH AaBTOMATHKH U POOOTOTEXHUKM

Hanpasnenne noarotoBku

11.03.04 DnexkTpoHHKa U HAHOAJIEKTPO-
HUKa

Hanpasnennocts (mpo¢uib) oOpazoBaTerabHOR IMpo-
rpaMMBbI

IIpombllIeHHAS YIEKTPOHUKA

KBanudukanus BeITycKHUKA

bakanasp

I'ox Havana moAroToBKH (10 yuyeOHOMY IIJIaHY)

2021

®opma o0yueHHs Ounas popma
TexHomorust 00yueHus TpaguuuoHHas
Kypc Cemectp TpynoeMkocTs, 3.€.
3 S) 4
Bua npomexyTo4yHoii arre- ObecneunBaroliee NoapasieneHue
cTauuu
3aueT ¢ OLEHKOM Kadenpa «3nexTponpuBo 1 aBTOMaTH3AIMS TPOMBIIIICHHBIX
YCTaHOBOK»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHHS] KOMIIeTeHIUI

Ta6mumma 1 — KomneTeHmu u M"HANKATOPHI UX TOCTHIKCHUS

Kon n HauMeHOBaHME KOMIIE-
TEHIUU

WNHnukaTopbl TOCTHXKEHUS

[Inanupyemble pe3ynbTaThl
00ydeHUs 1O TUCITUTLIINHE

O6menpodeccrnoHanbHbIE

OIIK-2 Cniocoben camocTos-
TEJILHO IIPOBOJUTE DKCIIEPHU-
MEHTaJIbHBIC UCCIICIOBAHUS H
HCIIOJIb30BaTh OCHOBHBIC ITPU-
eMbI 00pabOTKH M MPEICTaB-
JICHUA TTOJYUCHHBIX JAaHHBIX

OIIK-2.1 3HaeT OCHOBHBIE
METO/Ibl U CPEJICTBA MPOBE-
JI€HUS SKCIIEPUMEHTAIbHBIX
HCCIeIOBaHUM, CUCTEMEI
CTaHJapTU3aIUHU U CEPTU-
bukanuu

OIIK-2.2 YmeeT BoIOUpaTh
CIIOCOOBI M CPEICTBA U3MeE-
pEHUI U TPOBOIAUTH KCIIE-
PUMEHTAIbHBIE UCCIIEI0BA-
HUS

OIIK-2.3 Bnaneet ciocoba-
MU 00pabOTKH M TIPE/ICTaB-
JICHUSI TIOTYYECHHBIX JTaHHBIX
Y OLIEHKH MOTPEIIHOCTH pe-
3yJIbTaTOB U3MEPEHUN

3HaTh OCHOBHBIE METOABI U
CpeICTBA MPOBEACHUS DKCIIe-
PUMEHTAIIBHBIX UCCIIETOBAHUM
B 00JIaCTH aBTOMATH3allMH, a
TaK)Ke CUCTEMbI CTaH1apTH3a-
IIUU U CePTUPHUKAIHH.

YMeTh BBIOUpaTh CIOCOOBI U
CpeICTBa U3MEPEHUN ISl ABTO-
MaTHU3alHU TEXHOJIOTUYECKUX
MIPOLIECCOB U MPOBOIUTH JIKCIIC-
pPUMEHTAIIbHBIE UCCIIEIOBAHUS C
MPUMEHEHUEM TaKUX CPE/ICTB.
Bnagets ciocobamu 06paboTku
Y TIPEJICTABJICHUS MTOJTYYEeHHBIX
JAHHBIX, a TAKKE MPUMEHEHUS
TaKHX JAHHBIX JUIS pean3aiun
MIPOLIECCOB YIPABIIEHUS TEXHO-
JIOTUYECKUMHU TPOIIECCAMHU.

Tab6muia 2 — [TacmopT ¢oHa OIEHOYHBIX CPEJICTB

KonTtpoaunpyembie DopmupyemMast HanmenoBanue IToxka3aTenu OLeHKHU
pa3aeibl (TeMbl) QM C- KOMIIeTeHIUSA OLIEHOYHOI0 Cpe/-
HUILTHHBI cTBa
Pa3znen 1-4 OIIK-2 3ammra  nabopa- | ApryMEHTHPOBAHHOCTh
TOPHBIX pabOT OTBETOB
Pasnen 1-4 OIIK-2 PI'P [ToHOTA M TPaBUIILHOCTH
BBITIOJTHEHMS 3a/IaHUS
Pasnen 1-4 OIIK-2 Tect [IpaBUIBLHOCTH BBITIOJTHE-
HUS 3aJJaHUS

2 Meroauyeckue MaTepuaJibl, ONpeaeJaolue Npoueaypbl OlleHUBAHUSA 3HAHWH,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbLHOCTH, XapaKTepusyoume npouecc ¢popmupo-

BAaHHUS KOMIIeTEHIMIA

Meroauueckue Marepuaisl, ONPEACIIAIONIUe IPOLEeAYPbl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIBHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKON KapThl AUCIH-

TUTHHEI (Tabnuma 3).

Tabmmia 3 — TexHosornueckas Kapra

HaunmenoBanue oune-
HOYHOI'0 CpeCTBA

Cpoxknu BbI-
MOJTHEHU S

OICHUBAHUSA

HIxana

Kpurepun onennBanus
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5 ceMecTp

IIpomeskyTounas arrectauus B gopme «3ayer ¢ OLEHKOW»

JlaGopaTtopHnasi pabota 1 | B TeueHue | 5 6amioB 5 GaUIOB — CTYIEHT MOKa3aJl OTJIMYHBIE
ceMecTpa HaBBIKWA MTPUMEHEHHUS TIOJyYEHHBIX 3HA-
JlaGopaTopHnast pabota 2 | B TeueHue | 5 6amioB HUil W yMCHHUIA DU petienii npodec-
cemectpa CHOHAJIbHBIX 3aJad4 B paMKax YCBO-
€HHOTO y4eOHOro Marepuana.
JlaGopaTtopHnasi pabota 3 | B TeueHue | 5 6amioB 4 Gamma — CTYICHT IOKa3al XOPOIINE
ceMeCTpa HaBbIKM NPUMCHCHUS MOJIyYCHHBIX 3Ha-
JlaboparopHas pabota 4 | B TedeHue | 5 6amioB HWif W yMCHHI TIpH peIlICHHH Npodec-
cemecTpa CHOHAJIBHBIX 33/1a4 B PaMKaX YCBOSHHO-
ro yueOHOTrO Marepuara.
JlaboparopHas pabota 5 | B TedeHne | 5 6amioB 3 Gawia — CTyIEHT MOKa3al YJIOBIIE-
cemecTpa TBOPUTEIILHOE  BIAJICHUE  HABBIKAMU
NPUMEHEHHSI TIOMYyYCHHBIX 3HAHUA W
JlaGopaTtopHnasi pabota 6 | B TeueHue | 5 6amioB YMEHMUii TIH PEIICHHH TPO(ECCHORATD-
cemectpa HBIX 33/1a4 B paMKax yYCBOEHHOTO y4eO-
JlaGopaTtopHnast pabota 7 | B TeueHue | 5 6amioB HOro Marepuaia.
cemecTpa 2 Gayta — CTYJIeHT IPOIEMOHCTPUPOBAT
HE/IOCTaTOYHBIA YPOBEHb BIAJICHUS yMe-
HUSMU M HaBBIKAMH TP PELLIeHUH TIpo-
(beccMOHAIBHBIX 33/1a4 B paMKax YCBO-
€HHOTO y4eOHOTo MaTepraa.
Tecr B TedeHue | 25 Oamios 25 GamwioB — 91-100 % mpaBUITBHBIX
ceMecTpa OTBETOB — BBICOKUI YPOBEHb 3HAHMIA;
20 6ammoB — 71-90 % mnpaBUIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHUI
YPOBEHb 3HAHUN;
15 6amnoB — 61-70 % mnpaBUIBHBIX
OTBETOB — CPEAHUHN YPOBEHb 3HAHU;
10 6amnoB — 51-60 % mnpaBUIBHBIX
OTBETOB — HU3KHUH YPOBECHb 3HAHU;
0 6amioB — 0-50 % mpaBUIBHBIX OT-
BETOB — OYCHb HU3KHH ypOBEHb 3Ha-
HUU.
Brimonnenue PI'P B teuenue | 40 Ganos 40 GaIIOB — CTYJEHT TI0Ka3a/l OTIIMYHBIE
cemecTpa HABBIKU [TPUMEHEHUS IOTY4YEHHBIX 3HA-

HUA U YMEHHUM TIpH pelIeHuu mpodec-
CHOHAJIGHBIX 33/1a4 B paMKax YCBO-
€HHOTO y4eOHOTro MaTepuara.

30 GasyIoB — CTY/IEHT TOKa3ajl XOpOIIUe
HaBBIKU NIPHIMEHEHUSI TIOTy4YeHHBIX 3Ha-
HUH U YMEHHWH TNpU pelieHuu mpodec-
CHOHAJIGHBIX 33/1a4 B PaMKaX YCBOECHHO-
ro y4eOHOr0 MaTepHaa.

20 GaoB — CTYZIEHT MOKa3ajl yIOBIIe-
TBOPUTCIIBHOC BJIaJICHUC HaBbIKaMH
NPUMEHEHHsI TIOJy4YeHHBIX 3HAHWN W
YMEHHH NP PelIeHUH POoQecCHOHAb-
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HBIX 337249 B paMKaxX YCBOCHHOTO yueO-
HOTO Marepuasa.

0 GayIIOB — CTYZIEHT MPOIEMOHCTPHPOBAT
HEJIOCTATOYHBIN YPOBEHD BIIAJICHUS] yMe-
HUSIMA Y HaBBIKAMH TIPY PEIIICHHH TIPO-
(becCHOHATBHBIX 33/1ad B paMKaxX YCBO-
€HHOT0 Y4eOHOTr0o MaTepuana.

HUTOI'O: 100 6amnoB

Kpurtepuu onieHKHu pe3y/1bTaTOB 00y4eHHs 110 JUCHUIINHE:

0 — 64 % oT MakCUMaJIbHO BO3MOKHOIM CyMMBbI 0aJIJIOB — «HEYAOBJIETBOPUTEIBHOY (HEAOCTA-
TOYHBIN YPOBEHb JUIsl IPOMEKYTOUHOM aTTeCTA[MK 110 JUCLUIUIMHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHOM CyMMBI 0aJlJIOB — «YZOBJICTBOPUTEIHHOY (TIOPOTOBBII
(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % oT MakCMMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOIIO0» (CpeIHUI YPOBEHb);

85 — 100 % oT MakcuMaIbHO BO3MOKHON CYMMBI 0aJlJIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMallb-
HBIi1) YPOBEHbD)

SAJAHUA JJIA TEKYIHEI'O KOHTPOJIA

3ammura J1a00paTOPHLIX padoT
Jlabopamopnas paboma [. VI3ydeHue TPUHIUIIOB MApPKUPOBKH W HIACHTHU(PUKAIUS
3JIEMEHTOB CHCTEM aBTOMAaTUKHU

1) Kakue Buapl MapKUpOBKHM HCIOJIB3YIOTCS IPU MPOU3BOACTBE IMPOMBIIIICHHBIX
KOMITOHEHTOB?

2) B uem oTinune cepuitHOro HoMepa oT 3aKa3Horo?

3) Kax otnuuunth 1Ba pa3Hbix (poTodIeMeHTa, COOpaHbIX B OJJMHAKOBBIX KOPIycax?

4) B kakoM JOKyMEHTE OIMCBIBAIOTCS TEXHUYECKUE XapaKTEPUCTUKU U THUIIOBBIE

CXEMBbI BKJIIOUEHHS 3JIEMEHTOB aBTOMAaTHU3UPOBAHHBIX CUCTEM?
Jlabopamopnas paboma 2. VI3yueHue 31€MEHTOB ITHEBMAaTHUECKUX CUCTEM

1) [Touemy B mojcucTeMe MPOU3BOJACTBA CXKATOrO BO3JlyXa 00Opa3yeTcs MHOTO KOH-
nencara?

2) Kak n3amenutcs pabora MHEBMOIMIMHIPA OAHOCTOPOHHETO IEHCTBUS, €CIIU JPOC-
CeJIb U3 KOMILIEKTA THEBMATHKH YCTAHOBUTH HA BXOJIE B IIMJIMHJP B 0OpaTHOM HaIpaBIICHUN?

3) B ueMm oTiimune mueBMopacnpeaenuTeacii MOHOCTaOMILHOTO U OMCTaOUITEHOTO?

4) C moMompI0 KaKOTO MHEBMOPACHPEISIUTENS U3 HMMEIONUXCS paliOHaTbHEe
BCEro yNpaBiIsaTh HUJIMHAPOM OJHOCTOPOHHETO JIEHCTBUS?

5) 3a cyer KakuX CWJI MITOK IMUIUHAPA OJHOCTOPOHHETO IEHCTBUS BTATHBACTCS IO-

CJIE OTKJIIOYEHUS BO3yXa?
Jlabopamopnas paboma 3. I3y4eHne 2JIEMEHTOB TUAPABINIECKUX CXEM

1) KakoBo oCHOBHOE OTIIMYME CTPYKTYPHI THAPABINYECKUX CUCTEM IO CPAaBHEHHUIO C
MTHEBMATHYE€CKUMU?

2) Onucarb NPUHIAI JeHCTBUS 4/3 pacrpeeuTeNs U3 KOMIUICKTa THAPABINKH;

3) Kakyto ¢pyHKIMIO BBITONHAET 0OpaTHBIN Kianan?

4) [Touemy mpH BBIKIIOYEHUH THAPABIMYECKONH CXeMbl HEOOXOJUMO CHaudajia OT-
KITF0YaTh HACOCHYIO CTAHIMIO. A TOJBKO 3aT€M — MUTAHUE YIIPABIISIFOIICH CXEMbI?

5) Kaxkas pabouast cpena ucrosap3yeTcst pu padoTe THAPABIMIECKUX CUCTEM?

Jlabopamopnas paboma 4. Jlaruuku

1) 3adem HeoOXoauMo nyonupoBaHWE (GYHKIHMOHAJA KHOMKH OOy4YeHUs Yy

OIITUYCCKOI'O JaT4yuKa paCCTO}IHI/I}I?
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2) KakoBbI npenMyIiecTBa MHAYKTUBHOTO JaTYMKa MPUOIIKEHUS 110 CPAaBHEHHIO C
€MKOCTHBIM?

3) [To kakuM MpUHLMIIAM CTPOMUTCS AATUUK TUIIA «CBETOBOW Oaphep»?

4) KakoBa 3aBHCHMOCTH BBIXOJHOTO aHAJOTOBOI'O CHTHAJa JAaTYMKA IABICHUS OT
BXOJIHOT'O JIaBJICHUs B cucteme?

5) KakoBbI HeIOCTaBKM ONTHYECKUX AATYNKOB, IO CPABHEHHIO C HHIYKTHBHBIMU?

Jlabopamopnas paboma 5. llpuMeHeHUE DATYUKOB U PEIICHHO-KOHTAKTHBIX CXEM IS
yIpaBiIeHUs MTHEBMAaTHUYECKUMH CHCTEMaMH

1) Kakum 00pa3zom ocymiecTBIseTCS HACTPOMKa YyBCTBHTEIBHOCTH ONTHYECKOTO
JaTYNKA TPUOTIKeHNS?

2) Kak nmomxen ObITh MOAKITIOYEH 3JIEKTPUUECKU TEHBMOPACIIPEACIUTENb, YTOObI OH
MEHSUI CBO€ COCTOSIHHE NPH CpabaThIBAHUN MArHUTOPE3UCTHBHOTO AAaTYNKa?

3) 3a cyeT Kakoro 3JeMEHTa MarHUTOPE3UCTHBHBIN NaT4uMK obecreumBaer (puxca-
IIMIO TIPOXOYKICHHS IITOKA IIMIIMHPA Yepe3 ONPEICICHHYIO TO3UIIHI0?

4) [MocTpouTh cxemy ympaBieHHs, KOTOpas 1O CUTHAJaM C JIBYX JaT4YHUKOB, YCTa-

HOBJICHHBIX Ha KOHIIaX XOJa MITOKAa MTHEBMOLMIMHAPA, 00ECIIEUUT €ro BIIBUKEHUE U BTATHUBA-
HUE 10 HAXKATUIO KHOMIKK POBHO OJIMH pa3.

5) Kakum o0pa3om B pesieliHO-KOHTAaKTHBIX CXEMaX peajn3yercs 3allOMHHaHHE Ka-
KOT0-JIN0O COOBITHS?

Jlabopamopuas ~ paboma 6. N3ydeHue  3J€MEHTOB  aBTOMATU3UPOBAHHOM
MIPOU3BOACTBEHHOW JINHUU

1) Omnucarh MOCIENOBATENBHOCTh TIEPEJayll CUTHANA OT JaTYMKa THUIA «CBETOBOM
O6apbep» K KOHTPOILIEpYy.

2) Kakue natanku ucrion»30BaHbl B pacCMaTpuBaeMoM Motyse?

3) K kakomy tuny otHocutcs [1JIK, ynpasmistromuii paboToit craniumn?

4) C moMompl0 KakuX IaTYNKOB OMPEAEISIETCS TEepPEeMEIICHHE HCIIONHUTENbHBIX

DJIECMEHTOB CTaHIIUU B Tpe6yeMble U B KOHEYHBIE ITOJI0KEHUT?
Jlabopamopnas paboma 7. V3ydeHne OCHOB pabOThl C MPOMBIIUICHHBIM POOOTOM-

MaHUTYISATOPOM
1) Kakwue crcteMbl KOOpIMHAT TPUMEHSIOTCSI B PACCMOTPEHHOM poOoTe?
2) Kak ocymectBisiercs: kanuOpoBKa HHCTpYMeHTa poboTa’?
3) Kaknmu criocob6amu MOYKHO TIPOTPaMMHUPOBATH MPOMBIIIIIEHHOTO poboTa?
4) Jlyist vero HEoOXoaMMa KamuOpoBKa 6a3kl y podoTa?
5) Kakue smeMeHThl 0€30MMacHOCTH JTODKHBI OBITh peaju30BaHbl B CUCTEME YIPaB-

JaeHus pobotom?

Tecr
Kakue 31eMEHTBI HCIOJB3YIOTCS ISl OMPENCNICHUS TEKYIIETO COCTOSHHS OObeKTa
yIpaBjIeHUs] aBTOMAaTU3UPOBAaHHBIMU CUCTEMAMHU?
1) WHaukaTopsr,

2) Jlaruuku;

3) BonbT™meTpsr;

4) Pere.

B kakux equHMIIAX U3MEPSIETCS PacXojl ra3a B CHCTEMaX THEBMOABTOMATHKH?
1) Ky0.m;

2) Hopm.xy6.m/MuH;

3) Mm/c;

4) Ia.

Kakoe maBienue oToOpaxkaeTcst Ha MAHOMETPax B CHCTEMax IMHEBMOABTOMATHKH?
1) A6comoTHoe, I1a;
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2) ATMOcdepHOe, MM.PT.CT.;
3) N306p1TOYHOE OTHOCHUTENILHO aTMOC(epHOro, 0ap;
4) OtHocuTenbHoOE, Ia.

Kaxkoit Tvn coegnHeHUss KOHTAKTOB B PEJIEMHO-KOHTAKTHOM CXEMe peau3yeT ONepaluo
«JIornueckoe N»?

1) [TapannenbHOE COeIMHEHHE JIBYX KOHTAKTOB;

2) [TocnenoBarenbHOE COETMHEHHE JIBYX KOHTAKTOB;

3) [ToakmroueHre KOHTAKTOB K YNPABIIAIONINM KaTyIIKaM JBYX Pa3HbBIX peie;
4) [ToaxatoueHne KOHTAKTOB MMAPAJUIEIBHO MOJIE3HOM HArpy3Ke B LIETIH.

Kakoii T mueBMopacnpeaenauTeNs IpuBeIeH Ha cxeme?

|2(A)
|
i1
1) | 13(R)
1) 5/2 pactipenenurenb HOPMATbHO OTKPBITHIA;
2) 4/2 pacripefeuTeNb HOPMAJIbHO 3aKPBITHIN;
3) 3/2 pacnipenenuTens HOPMAITBLHO OTKPBITHIN;
4) 3/2 pacnpenenuTenb HOPMaIbHO 3aKPBITBIN.

Ha nHeBMOpacnpeenuTens, ¢ HCXOIHbIM COCTOSIHUEM, IPUBEJCHHBIM HA CXeMe, oJalIn
HanpspkeHue Ha kaTymky 1Y1. Kak usmeHuTcs ero coctossHue npu Npu OTKIFOYEHUH HAIpsiKe-
HUs ¢ Karymku 1Y1?

1Y1 >
1) CocTosiHHE HE H3MEHUTCS,
2) Ecnu Ha Bxozme 1 naBneHue Bbllle, 4YeM Ha BbIXOJE 4, TO pacupenenuTesb nepe-
KJTFOYHUTCS B HCXOJHOE COCTOSIHHME, HHAYE — OCTAHETCSI B TEKYIIIEM COCTOSHUY;
3) PacnipeienuTesb MEPEKITIOYUTCS B HCXOTHOE COCTOSHHE;
4) KoHCTpyKIHs pactpeie/TuTes He MO3BOJISET OHO3HAYHO OTBETHTH Ha BOIIPOC.

Kaxoit anemeHnT n3obpaxeHn Ha cxeme?

Uil

1) Jlpoccenb;

2) OOpartHblii Ki1anaH;

3) Knaman aByXx JaBlieHHIA,
4) Perynarop naBnenus.

[Tpu kakux ycrnoBusix OyAeT 3anuTaHa ynpasJistomas katymka pene K1 Ha cxeme?
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1) Haxara kHonka S1 U HaxkaTt koHTakT 1S2;
2) 3aMKHYT repkoH 1S3;
3) Haxara knonka S1 U 3aMkHyT repkoH 1S3;
4) Haxara knonka S1 MJIN naxat konrtakt 1S2, npu stom HE 3amknyT repkon 1S3.

C xakuM 3¢ ¢dexToM cBsA3aHa HEOOXOAUMOCTh HCIIOJIB30BAaHUS JIBYXCTYNEHYATHIX KOM-
npeccopon?

1) HarpeBanue Bo3gyxa mpH caTHUM NPUBOAUT K pe3koMy cHuxkeHuto KIIJ kom-
npeccopa;

2) HeBo3MOXHOCTD mostydeHHs! OONBIINX CTEMEHEH CXKaTHs BO3yXa 3a OJUH XOJI
MOPUIHS B LIUJIMHAPE;

3) Brinagenue Boabl B BU€ KOHJIEHCATa IIPU PE3KOM IIEPEOXJIAXKACHUN BO31yXa;

4) HeobxoaumocTs moBbIieHUsT paboyero oobeMa MUJINHpa B KOMITPECCOPax.

OTBOZIBI OT MTHEBMATUYECKON MarucTpaiu JeiIatoTCs:

1) B HmxHelt yactu TpyObI;

2) B BepxHeit yactu TpyOsI;

3) TonbKO MOCIIe MACIOPACIBLTHTEIS;
4) [Tpou3BOIBLHBIM 00PA30OM.

Kaxkosa ¢pyukmus apoccens?

1) PerynupoBanue naBieHus;

2) PerynupoBanue TemiepaTypsl BO31yxa;

3) PerynupoBanue pacxona Bo3ayxa;

4) [Tpomyck Bo3ayxa TOJIBKO B OTHOM HampaBiIeHHUH.

PeannHbIe IMPOLECCHI B TIHEBMATHUYCCKUX CUCTEMAX HA3bIBAKOTCA:

1) AnnabaTHBEIMY,

2) N30TepMHUUECKUMH;
3) W3o0apHbIMHE;

4) [ToauTpOITHBIMHU.

Tepmomapa nipeacrasisieT coOOk:

1) JIBa mapanienbHO IPOJIOKEHHBIX POBOJIA;

2) JIBa mepeBUTHIX MPOBOAHMUKA U3 PA3HBIX MaTEPHUAJIOB;

3) JIBa cBapeHHBIX MEXAY COOOH pa3IHMUHBIX METAILIA;

4) 3HaYeHUs] MUHUMAJIbHOM YU MaKCUMAJIbHOM JTIOMYCTUMBIX TEMIIEpaTyp MpU peaiu-

3allUHU TCXHOJIOTMYCCKOTO IMponecca.

[MudpoBoii 1aTuuK yria MOBOPOTa Baja JBUTaTessl, HE TPeOYIOIUI yCTAaHOBKH HYIS —
9TO:
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1) WHkpeMeHTanbHBINA SHKOAECP;
2) AOGCOIOTHBIN SHKOJIED;

3) Taxorenepatop;

4) [Tse30reHeparop.

B COBpPEMEHHBIX AJaTYUKaX JJIS OLCHKU IMapaMETPOB MAarHUTHOT'O ITOJISI UCITOJIBb3YIOTCA:

1) JlaTurKy HaNpsDKEHMS,

2) IyHTBI;

3) Hatuuku Xona;

4) [Tbe30pe3nUCTUBHBIC SJIEMEHTHI.

OcHoBHast (YHKIIMSI CTOPOXKEBOTO TaiiMepa, BXOSIIET0 B COCTaB MPOrpPaMMHUPYEMOTO
JIOTUYECKOT0 KOHTpOJLIEpa:

1) O6GecneyeHune pabOThI YaCOB PEATbHOTO BPEMEHH,

2) OrpanuuyeHue JAoCcTyna K BHYTPEHHMM pecypcaM KOHTpOJUIepa CTOPOHHHX
YCTPOMCTB;

3) [epesarpys3ka KOHTpoJuIEpa MPH MPEBBIIIEHUU JOMYCTUMOTO BpeMEHH pabodero
UKJIA;

4) Bxuttouenne u OTKIII0UEHHE KOHTPOJUIepa B 3aJaHHbIE MOMEHTBI BPEMEHHU.

ITJIK npu paboTte ¢ BX01aMH/BBIXOJaMHU:

1) CuuThiBaeT 3HAUCHUS XOJOB B Hayajie LMKIJIA U Jajee UCIOJIb3YyeT 3HAYCHUS U3
aMsITH;

2) CuuThIBaeT 3HaYEHUS BXOAOB MIPHU KAXKJIOM 00pallleHUH K KOHKPETHOMY BXOJ1Y;

3) CunThIBaeT BXO/bI B Havajle UKJIA U Jjajiee UCTIONb3YEeT 3HAUEHUS U3 MaMATH, HO
MO’KET MPUHYAUTEIHHO MEPEUUTHIBATH OTAEIbHBIE BXOIbI BO BpeMsi 00paOOTKH MPOTPaMMBbI;

4) OOHOBIIET 3HAUYEHUS BXOJIOB TOJILKO NMPU U3MEHEHUH CUTHAJIOB Ha BXOJ1aX.

Kakas 13 cucrteM KOOpIMHAT HE BXOJUT B CUCTEMBI KOOPAWHAT MPOMBIIIIIEHHOTO po0oTa
KUKA KR-6?

1) MupoBasi cucTema KOOpAUHAT;

2) CuctemMa KOOpMHAT HHCTPYMEHTA;

3) Cucrema KoopauHat 0a3br;

4) CucremMa KOOpMHAT BHEUIHEH CHCTEMBI TEXHUYECKOTO 3PCHHS.

KOcTupoBka oceil mpoOMBIIIIIEHHOTO POOOTA BBHITTOTHIETCS:

1) [Ipu kaxmom 3amycke po0oTa;

2) [Ipu MoHTa)ke U 0OCITY’)KUBaHUH, B CITydae HEOOXOIUMOCTH;

3) OnuH pa3 B TpU MecsIIa;

4) [To Mepe opranuzaiu B3auMOICHCTBHS pOOOTa ¢ BHEIITHUM 000PY0BaHUEM.

Kakue oCHOBHBIE THIBI MEpPeMEIIEHUN JOCTYNHBI MPU HPOrpaMMUPOBAHUU poOOTa
KUKA KR-6?

1) [TpsiMonuHeitHOE;

2) ITpou3BOIBHOE OT TOYKHU K TOUKE;

3) OsKHIaHNE CUTHANA ¢ BHEIIHETO IATYHKa,;

4) [MepemernieHue o ayre 4epe3 MPOMEKYTOUHYIO TOUKY.

PacuerHo-rpadguyeckas padbora
HUcxonubie nannbie aaga PI'P
Pa3paboraTh 371€MEHTHI CUCTEMBI YIIPABICHUSI TEXHOJIOTHYECKUM TPOIIECCOM U TEXHO-
JIOTUYECKON YCTAaHOBKOM COTJIacCHO BapuaHTy. B paboTe J0KHBI OBITH BHITIOJHEHBI:
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1) xpaTkoe ommcaHue MPHUHIHMIIA PabOTHl 00BEKTa aBTOMATH3alMU (TEXHOJIOTHYECKOTO
nporiecca Wil YCTaHOBKH);

2) BbIOOp M 00OCHOBaHME BBIOOpA (IO JMANa30HaM BXOJHBIX/BBIXOAHBIX CHUTHAJIOB, UC-
IOJIHEHHUIO U T.J|.) JaTYUKOB, HEOOXOJUMBIX JUIsl aBTOMAaTU3allUuK 0OBEKTa yIpaBIeHUs], C yKa3a-
HUEM OPUEHTUPOBOYHBIX MECT UX YCTAHOBKH,

3) onucaHue ynpasisIONIMX CUTHAJIOB UCIIOJHUTENBHBIX YCTPOMCTB;

4) BBIOOP MPOTrPaMMHUPYEMOT0O JIOTHUECKOT0 KOHTpoJUIepa (I BHIOOpAa MOIYJEH, BXO-
JSIIUX B COCTaB KOHTPOJIIEPA, UCIOIb30BaTh OHJIAHH-KOH(UTYpaTOpbl Ha caiiTaX MPOU3BOAUTE-
net [TJIK);

5) pa3paboTaTh NPUHLUIHAIBHYIO IEKTPUUECKYIO CXEMY MOAKIIOYEHUs JaTYMKOB U HC-
HOJIHUTENBHBIX ycTpoiicTB K [IJIK.

[TpumMepHbIe BapuaHThl 00BEKTOB aBTOMAaTH3AIIUH:

1. | MocroBoii kpaH. J{oMKHbBI OBITH ABTOMATU3HPOBAHBI:
- IEpEMEILEHUE KpaHa 110 pebCam;

- IEpEMEILEHUE TEIEKKU KPaHa,

- IOJTBEM/CITYCK TPY3a;

- (hyHKIIMM 3aITUTHL

2. | IopTanbHbiii kpaH. J[oMKHBI OBITH aBTOMATU3UPOBAHBI:
- IepeMEILEHUE KpaHa 110 peibcam;

- IOIbEM/OMYCKaHUE CTPEJIbI KpaHa;

- IOJTBEM/CITYCK Tpy3a;

- (DyHKIIMY 3aIIUTHI.

3. | JIudt(3 araxa). lomKHBI OBITH aBTOMAaTU3UPOBAHBI:
- OTKPBITHE/3aKPBITUE TBEPEH;

- IOJIBEM/CITYCK KaOMHBI 10 HY>)KHOTO 3TaXa;

- (DyHKITMY 3aIIUTHI.

4. | TparcmopTep CBITyYUX TPY30B: MO KOMaHJE OT omeparopa (HakaTue pa3IMYHBIX KHO-
MIOK) TPAHCHOPTEp JOJDKEH IMEePEHAIPaBIsATh MOTOK I'py3a Ha JiBa pa3HBIX BCIIOMOTa-
TENBHBIX TPAHCIIOPTEPA, BeAylIre K OyHkepaM. [Ipu 3amomHeHuN KaXa0ro u3 OyHKEpOB
JIOJDKHO BBIIABATHCSl COOTBETCTBYIOIIEE COOOIIEHHE OTIIepaTopy (3aropaThCs JaMIIOUKa).

5. | TpancmopTep 3aroTOBOK — JOJKEH MEepeMellaTh 3ar0TOBKH OT OAHOTO M3 JBYX Olepa-
TOPOB (y Ka)XJ0ro OIreparopa cBO HaOOp OpPraHoOB YIpaBJeHUs) B J1Ba OyHKEpa — BBI-
xoqHOM u Opak. [lo Becy 3aroToBOK [OJKHA MPOHM3BOJIUTHCS COPTUPOBKA «Opak/He
Opak». [Ipu mepeMereHWn 3aroTOBKH OT OJHOTO OIepaTopa KOMaHABI OT BTOPOTO
JTOJIKHBI OJIOKUPOBATHCA.

6. | KosnoBoii kpaH. JloMKHBI OBITH aBTOMAaTU3UPOBAHBI:
- IepeMeIleHIe KpaHa I10 pelibcam;

- IEpEeMEIIEHUE TEICKKHU KPaHa;

- IOJTEM/CITYCK Tpy3a;

- (DyHKIIMY 3aIIUTHI.

7. | HarpeBaTenbHas yCTaHOBKa C NPUHYIUTEIBHBIM IIEpEMEIIMBAHUEM BO3/lyXa B KaMepe.
He MeHee Tpex ceKiuii HarpeBaTelbHbIX 3JIEMEHTOB, HE MEHEE 9 TOUEK KOHTPOJISI TEM-
nepaTypbl 10 BceMy 00beMy KaMephl, HE MEHEE TPeX BEHTHJISTOPOB JJISl IepeMEIInBa-
HUs Bo3ayxa. JlomxHO ObITH 0OecriedeHo Mmojaaep:KaHue paBHOMEPHOCTH TeMIIepaTyphl
1o 00beMy KaMepbl ¢ MAaKCUMaJIbHON pa3HHILIEH MeX1y TOYKaMu He Ooiiee 5 rpaaycos.
ITporpamMmMHBIN KOHTPOJIb BPEMEHU HArpeBa.

8. | XuMuyeckuii peakTop, B KOTOPOM IMPOUCXOIMT MEPEMEIINBAHUE U HArpeB JIBYX KOMIIO-
HeHTOB. JlomkeH ObITh 0OecredeH KOHTPOJIb MPOMOPLUUNA CMEIINBAEMbIX KOMIIOHEHTOB,
NIEPEMELINBAHUE C HAIPEBOM 3aITYCKAIOTCS TOJIBKO IOCIIE MOJHOTO 3all0JIHEHUS PEaKTO-
pa. He MeHee Tpex cekunid HarpeBaTENbHBIX AJIEMEHTOB, KOHTPOJIb TEMIEPATyphl IO
BBICOTE pPEaKTOpa.
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COopoyHast cTaHIMs — peJHa3HaueHa JUT COOPKU ABYX HM3ACIHHA M3 Pa3IHMYHBIX dJie-
MeHTOB. COOpKa OCYIIECTBISIETCS YCTAaHOBKON MOJIOBMHOK 3ar0TOBOK JAPYr Ha Apyra
TPEXOCEBBIM MAHHUITYJISATOPOM C ITHEBMO3aXBaTOM. THIT MaHUMYJISTOPa U KOHKPETHBIC
THUIIBI 3aTOTOBOK 33JJAIOTCSl CAMOCTOSITENbHO. Ha cTaHIIMu MpHCYTCTBYIOT JBa cOOpOU-
HBIX MECTa, B Cllydae MpHUXoJa Ha COOPOYHOE MECTO HENPABUIIBHON 3arOTOBKH JOJKHO
TeHePUPOBATHCS COO0IIeHHE 00 ommMOKe (JIOJDKHA 3aropaThCs aBapuitHAs JIaMIIa).

10.

CraHuusi copTUpOBKHM 3aroToBOK. [[o KOHBelepy mepeMemaroTcsl 3arOTOBKHA M3 TPeEX
PA3IMIHBIX MAaTCPUAIIOB. B nmponecce nepeMCcuiCHrd CTaHIWA AOJIKHA ONPCACIATh THUIT
Ka)XJI0 3arOTOBKH M MEpPEIaBaTh €€ Ha COOTBETCTBYIOIIMI BCIIOMOTATEIbHBIN KOHBEM-
ep. Y Bcex 3aroTOBOK 3alaHbl TpeOOBaHMA MO rabapuram, MpHU MPEBBIIICHUHA KOTOPHIX
3aroTOBKa JOJDKHA MTEPEMENIAThCsl B OYHKEP «OpaK»

11.

Bamennslii kpaH. JloJKHBI OBITH aBTOMAaTU3UPOBAHBI:

- BpallleHHEe KpaHa B 3aJJaHHbIX pezesax (yroy BpalleHus OrpaHudeH);
- IEpEMEILEHUE TEIEKKU KpaHa,

- MOIBEM/CITYCK TPY3a;

- (hyHKIIMH 3aITUTHIL

12.

PobGoTu3npoBaHHbIil ckilag — JOJKEeH oOecredrBaTh XpaHEHHWE U BbIAauy 3aroTOBOK IO
MIPOHYMEpPOBaHHBIM MecTaM (6 mect). Ha kakioM MecTe TOJKHO ONpeNesiThC Hallu-
Yyhe WIM OTCYTCTBHE 3arOTOBKHM, BHOBb MPHUXOAAIIAS 3aroTOBKAa JOJKHA yCTaHABIIH-
BaThCS HA TEPBOE CBOOOJHOE MeCTO XpaHeHHs. [lepemernieHue MaHHUIYISITOPA, OCY-
HIECTBIISIONIET0 TOCTAaHOBKY 3arOTOBKM Ha CKJIaJ W BbIIAauyy W3 CKIJIaJa, YIpaBlIsIeTCs B
BHJIE HOMEPOB MECT XpaHEHUSI.

13.

TennoBoii MyHKT )ujaoro aomMa. JlomkHa o0ecredynBaThCsl aBTOMATH3AIINS :

- KOHTPOJIb JABJIEHUSA U TEMIIEPATYPEI BOIEL,

- 3aIIMTa OT MPOTEUEK B MECTE YCTAHOBKH TETUIOBOTO MTYHKTA;

- U3MEHEHHE TeMIIepaTyphl M0JaBAEMOU B paguaTOpbl BOJBI IIyTEM YaCTUYHOU IOJA4H
XOJIOJHOUW BOJBI. PerynmpoBaHue OCYIIECTBISIETCS Ha OCHOBAaHWHU JAHHBIX C JATYHKA
TEMIIEPATYPHI BO3AYyXa Ha YIIHUIIE.

14.

CucreMa BEHTUIISLUMY IPOMBIIUICHHOTO 11€Xa — HE MEHEE YETBIPEX BBITSDKHBIX HACOCOB,
HE MeHee 4 NaTYMKOB TEMIEPATYPhI, NIPU MPEBBIIMICHUN TEMIIEPATYpbl Ha OTIEJIBHBIX
y4acTKax Lexa JOJDKHA BKIIOYaThCsl COOTBETCTBYIOINAS BBITSDKKA. B ciydae oTcyTcTBHs
Jro/Iel B 11Xy BBITSDKKA JTOJDKHA OBITH OTKJIIOUEHA, IIPH IIEPBOM BXOJe pabounx BCE BbI-
TSKKH JTOJKHBI OBITh BKJIIOUEHBI.

15.

Baraxxupiii TpaHciopTep B a3pONOPTY: NMPUEMHBIH KOHBeWep, Ha KOTOPBIH Oarax moja-
€TCs BPYUYHYIO, 3aTE€M MPOMEKYTOUYHBIN KOHBEMEP, KOTOPBIA U3 MECTa pa3rpy3KH mepe-
BO3UT Oarax B 3aJl BbIJauu, 3aMKHYTHI KOHBelep B 3aJie Boijauu. CrcreMa KOHBEHEepoB
JIOJDKHA BKIJIFOYATHCS MPU PYYHOM TMojade Oaraka M KaxAbld U3 KOHBEHEPOB JOJIKEH
OCTaHaBJIMBAThCs, KOTa 0arak Ha HeM rapaHTUPOBAHHO 3aKOHYMJICS.
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