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1 BBenenue

PaGouas mporpamma u (pOHJ OIEHOYHBIX CPEICTB AUCHUIUTHHBI «OCHOBBI TPOMBIIIICH-
HOM aBTOMAaTUKU U POOOTOTEXHUKH)» COCTaBIEHBI B COOTBETCTBHM C TpeOOBaHUAMU (perepalib-
HOTO rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa, YTBEPKACHHOTO NMpHKa3oM MuHOOpHaYy-
ku Poccuiickoit @enepammu ot 05.02.2018 roma Ne 72, u 0CHOBHOH ITpodeCCHOHAIBHON 00pa3o-
BaTEJIbHON MPOrpaMMbl MOATOTOBKH «BOpTOBOE 000pyAOBaHME JIETATENBHBIX AalIapaToBy IO
HarnpapeHUIO NOAroTOBKH «24.03.02 Cuctembl ynpaBieHUs IBUKEHUEM U HABUTALIUS.

3amjaun  gucLu-
IUIAHEL

(DOpMI/IPOBaHI/Ie 3HaHMI B 00JIaCTH IIPUMECHCHUS aBTOMAaTU3HUPOBAHHBIX, MC-
XaTpOHHBIX U pO6OTOT€XHI/I‘-ICCKI/IX CUCTCM; KOHICIIIUH UX ITOCTPOCHUA U
TEPMHHOJIOTUIO B HpOMBII.HJ'ICHHOfI ABTOMATHKE, MCXAaTPOHUKE U pO6OTO-
TCXHHUKCE.

YmMmenue BBI6I/IpaTB HeO6XO,Z[I/IMBIe THIIBI pO60TOTeXHI/I‘l€CKI/IX U MCXaTpOH-
HBIX CUCTEM; ONIPCACIIATD AJId HUX CIIOCOOBI M CUCTEMBI YIipaBJICHHA, CIIO-
COOHOCTB OLCHUBATb MCXATPOHHBIC U pO6OTOTCXHI/I‘leCKHC CHUCTCMBbI Ha
MMPUTOJHOCTE PCHICHUS KOHerTHOI\/JI 3aga4un

OcHOBHBIE ~ pa3-
el /  TeMBI
JUCITUTLIAHBI

OCHOBBI aBTOMATH3ALMH NIPOMBILIJICHHBIX NPOU3BOACTB: OCHOBHBIE
TepMUHBI U onpeaencHus. Ctenenn aBroMaTu3anuu, O000IIeHHAs CTPYK-
Typa UH(OPMAILIMOHHO-YIIPABISAIONIMX CUCTEM, UCTIONb3YEMBbIX B IPOMBILI-
JIEHHOM IIPOU3BO/ICTBE, Y POBHU aBTOMAaTU3UPOBAHHBIX CUCTEM. ABTOMATH-
3alMs TEXHOJIOTMYECKUX MpoleccoB, CTPyKTypa CUCTEMBI YIIPaBICHUS TEX-
HOJIOTMYECKUM ITpoLeccoM. VCITONHUTENbHBIE YCTPOHCTBA aBTOMATU3UPO-
BaHHBIX CUCTEM, V3yueHne NpUHIMIIOB MAPKUPOBKU U UJCHTU(UKALIUSL
AJIEMEHTOB CHUCTEM aBTOMATHUKH, BbiosiHeHHE PI'P, n3yuenue teopernye-
CKHX pa3JeoB JUCLIUILIMHBI

OcCHOBBI cHCTEM I'MAPOABTOMATHKH U THEBMOABTOMATHKHU: Puszndeckue
OCHOBBI pabOThI CHCTEM MHEBMOABTOMAaTUKH. O000IIEHHAs CTPYKTypa
MTHEBMaTUYECKUX CUCTEM, DJIEMEHTHI IIOJICUCTEMBI IOJITOTOBKU CKATOTO
BO3/yXa, DJIEMEHTHI MOICUCTEMBI TOTPEOIEHUS C)KaTOro Bo3ayXxa, OCHOBBI
paboThI pesiefHO-KOHTAKTHBIX CXEM B CTPYKTYpE cucTeM ympasienus, Oc-
HOBBI pabOTHI CUCTEM I'MJIPOABTOMATHKHU. DJIEMEHThI CUCTEM THPO-
aBTOMAaTHKH, [3ydeHne 271eMEHTOB THEBMATHYECKUX cUcTeM, V3ydeHne
JJIEMEHTOB I'MIPABINYECKUX CXeM, BbinosiHeHue PI'P, nsyyenue teopernye-
CKMX Pa3/IeJ0B TUCIUILINHBI

YerpoiicTBa mosty4eHust, 00padoTKH U nepegayu HHPOPMaNUU B CH-
cTeMax NPOMBILIJICHHOM aBTOMATHKM: J[aTUNKKU B CTPYKTYPE CUCTEM
ynpasnenus. Knaccuduxauus u npuHIKIB JeHCTBUS 1aTYUKOB, Y CTPO-
cTBa npeodpazoBanus curnainos — AT u [AII, IIporpammupyemsie jgoru-
YyecKHe KOHTPOJUIEPh, OCHOBHBIE OnpeieNieHus U Kinaccudukamus, CocraB u
apxutekrypa [JIK, [IpombIuieHHbIE CUCTEMBI TTEpeladn JaHHbIX. Kommy-
HukannoHusle nHTepdeiicel, Cetu CAN, Profibus, Modbus, Industrial
Ethernet, Jlatuuku, [IpuMeHeHnEe TaTYNKOB B PEICHHO-KOHTAKTHBIX CXEM
JUIsl YIIPaBJIEHUS] THEBMAaTHUYECKUMHU CUCTEMaMH, BbinosHeHue PI'P, nzyue-
HUE€ TEOPETUYECKHUX Pa3/IEN0B IUCIUIUINHBI

BBesieHne B NPOMBILLIEHHYI0 PO0O0TOTeXHUKY: [IpoMbInIeHHBIE POOOTHI
— OCHOBHBIE€ TEPMUHBI U OIpeaesieHns, OCHOBBI TPUMEHEHUS TPOMBIIIIEH-
HBIX pOOOTOB B CTPYKTYpE aBTOMaTHU3UPOBAHHBIX crcTeM, V3ydenue aie-
MEHTOB aBTOMAaTHU3UPOBAHHOW ITPOU3BOCTBEHHOM JINHUH, VI3yueHne 0CHOB
paboThI ¢ NPOMBIIIJIEHHBIM POOOTOM-MaHUITYJIATOPOM, BbilosHeHHe PI'P,




HN3YUCHUC TCOPCTUUCCKUX PA3ACTIOB JUCHUIIIIMHBI

2 IlepeyeHb MVIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 10 AUCHUIINHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM I0CTUKEHUSI KOMIIEeTeH N

[Ipouecc uzydenus aucuuruinHbl «OCHOBBI MPOMBIIUICHHON aBTOMAaTUKH M POOOTOTEX-
HUKW HampaBiieH Ha GOPMHUPOBAHUE CIEAYIOMUX KoMieTeHuui B coorBercTBrn ¢ PI'OC BO u
OCHOBHOM 00pa3oBaTeIbHOM MporpaMMoi (Tabmuma 1):

Tabmuna 1 — KoMneTeHIy 1 HHANKATOPBI UX TOCTHKEHUS

Kon u nHaumenoBanue koM- | HMuauxaTtopsl qoctumxenus | [lnanupyemblie pe3ysabTaTsl 00yye-
MEeTEeHIINH HUS 110 JUCIUTIIMHE

O6menpodeccrnoHanbHbIE

OIIK-2 Cnocob6en nonnmars | OIIK-2.1 3naeT npuHIunsl | 3HATh NPUHIUIBI paOOTHI COBpe-
MIPUHIUIIBI pabOTHI COBpE- paboOTHI COBPEMEHHBIX UH- | MEHHBIX HH()OPMAITMOHHBIX TEX-
MEHHBIX HH(POPMAIIMOHHBIX | (POPMAIIMOHHBIX TEXHOJIO- | HOJOTHM, TPUMEHSIEMbIX ISl aB-
TEXHOJIOTHI M UCTIOJIb30BaTh | TU, IPUMEHSEMBIX B IIPO- | TOMATH3ALUU TEXHOJIOTUYECKHUX

UX JUIsl pEIICHUs 3a/1ad po- | (ECCHOHANBHOM AESITeNb- | MPOLIECCOB B MPOGECCHOHATBHON

(dbeccuoHaNbHOM IeATENbHO- | HOCTH JeSATEeIbHOCTH.

CTH OIIK-2.2 Ymeer ucnosnb- YMeETh UCIIOIB30BaTh COBPEMEH-
30BaTh COBPEMEHHBIE H- HbIC HH()OPMAIIMOHHBIC TEXHOJIO-
(dbopMaIMOHHbBIE TEXHONIO- | TUU MPU MOCTPOCHUHU HECIOKHBIX
TUH JIJIS PEIICHUS 33124 ABTOMATU3UPOBAHHBIX CHCTEM.
npodeccuoHanbHOM fes- Brnagers HaBbIKaMU TPUMEHEHUS
TEITLHOCTH COBPEMEHHBIX NH(POPMAITTOHHBIX
OIIK-2.3 Binageer HaBbI- TEXHOJIOTHH 111 00pabOTKH 1
KaMH TIPUMEHEHHS COBpPe- | OTOOpaxeHUsl SKCIIEPUMEHTAIbHON

MEHHBIX HH(POPMALMOHHBIX | HH(OpPMAIMU U €€ IPUMEHEHUS B
TEXHOJIOTMH NPH PEIICHUH | 3aJa4ax yIpPaBJICHUs B paMKax
3ajia4 Npo(ecCHOHANbHON | MpohecCHOHATBLHON JAEATEIbHOCTH.
JIEATEIbHOCTH

3 MecTo AUCHHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeJbHOI NPOrpaMMbl

JucuunnuHa «OCHOBBI IPOMBIIUIEHHON aBTOMAaTUKU U pOOOTOTEXHUKU) U3ydaeTcs Ha 3
Kypce, 5 cemectpe.

JucuuniauHa BXOIUT B cocTaB O0oka 1 «Jluciuruinabl (MOAYIIN)» U OTHOCUTCS K 0a3o-
BOM YacCTH.

Jlj11 0cBOEHUS TUCLUILUIMHBI HEOOXO UMbl 3HAHUS, YMEHHUS, HABBIKU M / UJIM OMBIT MpaK-
TUYECKOH AeqTenbHOCTH, C(HOPMUPOBAHHBIE B MPOLIECCE U3YUSHUS AUCLUIUINH / TpakTHK: «H-
bopMaImoHHbIE TEXHOJIOTUNY, «Cpe/ICTBa aBTOMATU3UPOBAHHBIX BBIYUCICHUNY.

3HaHUs, YMEHHUS U HaBBIKH, C()OPMHUPOBAHHBIE NMPH M3YyYCHUU AUCHUIUIMHBI «OCHOBBI
MIPOMBINIJIEHHON aBTOMAaTHKU U POOOTOTEXHUKH», OYAYT BOCTpeOOBaHbI MMPU U3YUYEHUU IOCIIe-
QYIOIIUX IACHUIUIMH: «TeneKoMMYyHUKAIMOHHBIE CUCTEMBDY.

JucuunnuHa «OCHOBBI IPOMBIIIUIEHHON aBTOMaTHUKU U pOOOTOTEXHHMKU» B paMKax BOC-
NUTATENbHOM paboThl HalpaBiieHa Ha (OPMHPOBAHUE Yy OOYUAIOMIMXCS YMEHHUS apryMEeHTHPO-
BaTh, CAMOCTOSITEIbHO MBICIUTh, PAa3BUBAaET TBOPYECTBO, MPOQPECCHOHATIbHBIE YMEHHUS WIIU




5

TBOPYECKHU Pa3BUTON JTIMYHOCTU, CUCTEMBI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH 32 BBITIOJIHE-
HUE y4eOHO-TIPOU3BOICTBEHHBIX 3aJIJaHUN U T.J.

4 O0beM JUCUMILIMHBI (MOXYJIS) B 3a4€THBIX eJUHHUIAX ¢ YKA3aHUEM KOJINYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbIIeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npenojgaBa-
TeJieM (10 BUAAM y4eOHBIX 3aHATHIA) M HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4arouxcs

OO01mmas TpyI0eMKOCTh (00beM) TUCIUILINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnpenenenne o0beMa AMCHUIUIMHBI (MOAYJISI) TIO BUAAM y4EOHBIX 3aHSATHMA MPEICTaB-
JIeHO B Tabmute 2.

Tabymia 2 — O6beM TUCIUTIINHBI (MOYJIs) TIO BHIaM YYCOHBIX 3aHATHH

O0BeM QUCLUATUIHHEI Bcero akanemu-
YeCKHUX YacoB

OO61mas TpyA0eMKOCTh AUCHHUTUTHHBI 144

KonTtakTHas aytuTopHas pa6oTa o0y4yamoummXxcsi ¢ npenoaasaresiem (mo | 64
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

B ToM uncie:

3aHAITUS JeKIMOHHOI0 THNA (JISKIIMU U MHBIE yuyeOHbICe 3aHATH, Tpeay- | 32
CMaTPHUBAOIINE TPEUMYIIECTBCHHYIO TIepeady YIeOHON HHpOpMAIIH T1e-
JIarOTHYCCKUMH PaOOTHUKAMU )

3aHATHA CEMHHAPCKOIr0 THUMA (CEMUHAPHI, MPAKTUYCCKHUE 3aHATHUS, TIpaK- | 32
TUKYMBI, TabopaTopHble paboThl, KOJUIOKBUYMBI M WHBIE aHAJIOTUYHbBIC 3a-
HSATHS)

CaMocTosiTeIbHAsI padoTa 00y4YarOIUXCs M1 KOHTaKTHasi padoTa, Bxmo- | 80
qarolasi IPyIINOBbIE KOHCYIbTAlMM, MHIUBUAYaJIbHYIO paboTy oOyuaro-
muxXcsa € OpernogaBaTCIIMU (B TOM YHCJIIC WHIAWBUAYAJIbHBIC KOHCYJIbTA-
IIUM); B3aUMOJICIICTBHE B 3JIEKTPOHHON MH(OpMAIIMOHHO-00pa30BaTeIbHON
cpene By3a

[TpomexyTouHas aTTecTalus 00y4aroImuxcsi — 3a4eT ¢ OLEHKON 0

5 CoaepxkaHue TUCHHUILVINHBI (MOLYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCTBa aKaJeMHYeCKMX YacOB M BH/I0B Y4eOHOMH
padoThI

Tab6muia 3 — CTpykTypa U coJepKaHue TUCIUILTAHBI (MOTYJIs)

HaumeHnoBanwue pa3aenoB, TeM U CO- Bunet yaeOHOM paboThI, BKIIIOUAsi CAMOCTOSITENEHYIO
Jep KaHue MaTeprana paboTy 00yJarOIIMNXCsl M TPYI0EMKOCTD (B Yacax)

Konrakthas pabota npenopaasatens ¢ ooydato- | CPC

[IAMUCS
Jlexuun CeMuHnapckue Jlaboparopubie
(mpaxkTHUECKHE 3a- 3aHATHUS
HSATHS)




OcHOBBI ABTOMATHU3AallUU ITPOMBIIICHHBIX IPOU3BOACTB

OcHoOBHbIE TEPMHUHBI U OIIpe/eJie-
Husl. CTeneHn aBTOMaTU3alMU

2

O0o0menHas ctpykrypa ungop-
MAaIMOHHO-YIPABJISIOIIUX CHCTEM,
HCHOJIb3YeMbIX B POMBIILJIEHHOM
MPOM3BO/ICTBE

YpoBHHM aBTOMATU3UPOBAHHBIX CH-
cTeM. ABTOMATH3alUsl TeXHOJIOTU-
YecKHX MPOIEeCCoB.

CTpyKTypa cucTeMbl YIPaBJIeHUS

TeXHOJIOTH4ecKUM npoueccom. Uc-
NMOJIHUTEJIbHbIE YCTPOHCTBA aBTO-

MATH3HPOBAHHBIX CHCTEM

HN3yyenne npuHIMIIOB MAPKUPOBKH
U WaeHTUUKALNS IJTeMEHTOB CHU-
CTeM aBTOMAaTUKH

BoInojinenue PI'P

H3yUyeHHe TeopeTHYeCKNX pPa3/ieioB
JUCHUILIHHBI

10

OCHOBBI CHCTEM THAPOABTOMATHKH U MIHEBMOABTOMATHKU

du3nyecKkne 0CHOBBI padoThI CH-
cTeM mMHeBMoaBTOMAaTHKH. 0000-
IIeHHAs CTPYKTYpa MHeBMaTHYe-
CKHX CHCTEM

2

J1eMeHThI MOACUCTEMBI IOATOTOB-
KH CKaTOoro Bo3ayxa

DJ1eMeHThI OACUCTEeMbI OTPedIe-
HHS CKATOT0 BO31yXa

OcHoBbI padoThI peJieiiHo-
KOHTAKTHBIX CXeM B CTPYKTYype CH-
cTeM ynpasJIeHUs!

OcHOBBI pa0oTHI CHCTEM THAPOAB-
TOMATUKH. JJIeMEHTBI CHCTEM Ir'M/I-
PO-aBTOMATUKHU

I/I3yqune 3JIECMEHTOB ITHECBMaTH4C-
CKHX CUCTEM

I/I3yqune 3JIEMEHTOB rujipaBJjinve-
CKHX CXE€M

BbInoJiHenue PI'P

10




H3YYCHHUE TCOPECTUYCCKHUX pa3iejioB
AUCIHHUITINHbI

12

yCTPOﬁCTBa MmOoJIy4YcHus, oﬁpaﬁoTkn U rnepeaaan I/IH(l)OpMaIII/IH B CUCTEMaX MNPOMBINJICH-

HOW AaBTOMATHKH

JIaTYHKH B CTPYKTYpe CHCTEM 2
ynpasiaenus. Kiiaccupuxanus u
NPUHLIMIBI 1eHCTBUA JATYUKOB
YcrpoiicTBa npeodpa3zoBaHUsl CUT- 2
HayioB — ALIIT u LAII
IIporpamMmmupyemMble JIOTHYECKHE 2
KOHTPOJLJIepbl, OCHOBHBIE ONIpe/e-

JIEHUSI M KJaccupuranus

Cocras u apxurekrypa IIJIK 2
IIpomblilLIeHHBbIE CHCTEMBI Nlepeaa- 2
yM JaHHbIX. KOMMyHUKAIIHOHHBIE
HHTeppeiichbl

Cerun CAN, Profibus, Modbus, In- 2

dustrial Ethernet

JdaTunku

HpnMeHeHne JAaTYUKOB U peﬂeﬁHO'
KOHTAKTHBIX CX€M 1JIfl YIIPABJICHUA
NHEBMAaTH4Y€CKHUMHU CHUCTEMaMH

BbInoJiHenue PI'P

10

H3yYeHHE TEOPETHYECKUX Pa3/1eioB
JTUCIHHMILINHBI

10

Beenenue B MNPOMBIIIJICHHY IO pOﬁOTOTEXHI/IKy

IIpomblIlIeHHbIE POOOTHI — OCHOB-
HbIC¢ TEPMUHBI H ONIPeeJICHUS

2

OcHOBBI IPUMEHEHHUs POMBbIIII-
JICHHBIX PO0OTOB B CTPYKTYpe€ aB-
TOMATHU3HPOBAHHBIX CHCTEM

HN3y4yenue 3J1eMEHTOB aBTOMATH3H-
POBaHHOI NPOU3BOACTBEHHOM J1H-
HHH

HN3y4yenue ocHOB padoOThI ¢ MPO-
MBILVIEHHBIM PO00TOM-
MaHUIYJISATOPOM

BoInmojHenue PI'P




H3yYyeHHe TeOPEeTHYECKNX Pa3/iesioB 12
AU CHMILTMHBI
HUTOI'O no qucumMminge 32 32 80

6 BHeayauTopHasi caMOCTOSITeJIbHASI Pa00Ta 00yYAOIIMXCS 10 AU CHUILINHE (MOY-
J110)

[Tpn nnaHupoBaHUM CaMOCTOSTEIBHON PabOTHI CTYJCHTY PEKOMEHAYETCS! pYKOBOACTBO-
BaThCSI CIIEIYIONIUM paclpe/Ie]ICeHHEM YacoB Ha CAMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuna 4 — PexoMmeHn1yeMoe pacipe/ielieHie YacoB Ha CAMOCTOSITETIbHYIO paboTy

KoMnoHeHTBI caMOCTOSITEIbHOI padoThI KoaunyecTBo 4acoB
Brinonnenue oTdeTa M NOAroTOBKA K 3amure PI'P 36
N3yuyeHnune TeopeTHYeCKuX pa3ieioB IUCIHILINHBI 44

7 OueHoYHbIE CPeCTBA JJIfA NPOBEACHUS TEKYLIEero KOHTPOJISI M IPOMeKYTOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCUMILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYIIEr0 KOHTPOJISA yCIIEBAEMOCTH U NPO-
ME)XXYTOUHOM arTecTanuu npejacrasieH B [Ipunoxenun 1.

[TonmHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJ@aHUi WM WHBIX MaTepUalloB, HEOOXOIUMBIX IS
OLICHUBAHMSI PE3YJIbTATOB OOYYCHHS MO JTUCHHUILIMHE (MOIYIIIO0), MPAKTUKE XPAHUTCS HA Kade-
pe-pa3paboTunke B OyMa)KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoAMUYeCcKOEe H HH(POPMALMOHHOE o0ecTeYeHre TUCHUILIMHBI (MOXYJIA)

8.1 OcHoBHas nUTEpaTypa

1) Bacuibuenko, C. A. I'uapaBindeckue U MHEBMAaTHUECKHUE IIEMEHTBI CHCTEM aBTOMa-
TukH : yueb. mocoobue / C. A. Bacunbuenko, C. I1. Uepnsiii, C. K. CyxopykoB. — Komcomombck-
Ha-Amype : PI'BOY BO «KHAT'V», 2018. — 112 c.

2) UBanoB, A. A. OCHOBBI POOOTOTEXHUKH : yueOHOe mocobue / A.A. VBaHoB. — 2-¢
u3M., ucnp. — Mocksa : UHOPA-M, 2021. — 223 ¢. — (Cpenunee npodeccuoHansHoe 00pa3o-
Banme). - ISBN  978-5-16-014622-5. - Tekcr : onekrpoHsbii. -  URL:

https://znanium.com/catalog/product/1206075 (nata obpamenus: 15.06.2021). — Pexxum gocty-
ma: 1o MO/IHUCKE.

3) Usuun, B. I1. CoBpeMeHHasi aBTOMaTHKA B CHCTEMax YIPaBJICHHS TEXHOIOTHICCKIMH
nporeccamu : yueOnuk / B.I1. UBmuH, M.IO. Tlepyxun. — 3-e u3., ucnp. u ngon. — Mocksa :
NHOPA-M, 2021. — 407 c. : un. + Jlon. Mmarepuansl [DnekTpoHHbIN pecypc]. — (Bricuiee 06-
pasoBanue: Crnenuanurer). — DOI 10.12737/1216659. - ISBN 978-5-16-016698-8. - Tekcr :
anekTponHbli. - URL: https://znanium.com/catalog/product/1216659 (mata oOparieHwus:
15.06.2021). — PeskuM gocTyma: mo MmoaImucKe.

4) Illummos, O. B. [Iporpammupyemble KOHTPOJIEPH! B CHCTEMaX MPOMBIIUICHHOW aBTO-
matu3zanuu : yaeOHuk / O.B. umos. — Mocksa : UHOPA-M, 2021. — 365 c. + Jlon. marepu-
anel  [OnekTpoHHbli  pecypc]. —  (Bwicmiee  oOpazoBanume: — bakamaBpuar). —
www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-011205-3. - Tekcr : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1206071 (mata obpamenus: 15.06.2021). — Pexxum mocry-
na: 1o MojIucKe.




8.2 JlononHuTEnbHAS JIUTEPATYPA
1) O6pa3oBarenbHass pOOOTOTEXHHUKA : YIEOHO-METOHUECKUN KOMIUIEKC AUCIUTUINHBI /

cocraBurenu A. C. CoboneBckuii, 3. @. lllapunoBa. — YensOunck : YensiOUHCKHA TOCyIap-
CTBEHHBIU memarornueckuii yauBepcutet, 2014. — 32 ¢. — TeKcT : 37eKTpOHHBIH // DIeKTpOH-
HO-OMOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/31915.html (mara o6pamenus: 15.06.2021). — Pexum nocryma:
JUIsL aBTOPU3UD. I10JIb30BaTEIEH

2) ABTOMATHKa U aBTOMATHU3AIMs [TPOM3BOJACTBEHHBIX MPOIECCOB : METOHUYCCKHE yKa-
3anus / coctasurenu b. H. Boponkos, B. B. Ky3nenos, B. B. Pesunuenko. — Cankr-IlerepOypr
: Cankrt-IleTepOyprckuii TocyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN yHUBEpcuTeT, DbC
ACB, 2014. — 56 c. — Tekcr : 3JeKTpOHHBIA // DnekTpoHHO-OMOMMoTeyHas cucrtema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/33294.html (mara oOparmieHus:
15.06.2021). — Pexwum qocTyrma: sl aBTOPU3UP. TOJIb30BaTeIeh

3) ABTOMaTH3aNMs U YIPaBICHUE B TEXHOJIOIHYCCKUX KomIuiekcax / A. M. Pycenknit, I1.
A. Butssze, M. JI. Xeiiden [u ap.] ; nmox penakmueid A. M. Pycenkuii. — MuHCK : benopycckas
Hayka, 2014. — 376 c. — ISBN 978-985-08-1774-7. — TekcT : 3IeKTPOHHBIN // DIEKTPOHHO-
oubmmoreunas cucrema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/29574.html
(mata obpamenus: 15.06.2021). — Pexxum qoctyna: s aBTOPU3UP. MOJIb30BaTENeH

8.3 CoBpemenHsle npodeccuoHanbHble 0a3bl JAHHBIX M HUH(OPMAIIMOHHBIE CIIPABOYHBIC
CUCTEMBI, HCIIOJIb3yEeMbIE MPU OCYILIECTBICHUH 00pa30BaTEIbHOIO MPOLIECcca MO0 AUCLHUIIINHE

1) bubnmoreka POOU http://www.rfbr.ru/rffi/ru/library
2) Hayuynas  onextponHas  OuOmmoreka  "KubepJlemunka"  https://cyberleninka.ru/
3) Ennnoe okHO mocTtymna K mHGOpMamoHHeIM pecypcam http://window.edu.ru/

8.4 Tlepeuenp pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT»,
HEOOXOUMBIX JJI1 OCBOEHUS AUCLUIUIMHBI (MOIYJIs)

1) hydro-pnevmo.ru : T'mapaBiudeckue W THEBMAaTh4eckue cucrembl : caiit. URL:
http://www.hydro-pnevmo.ru/ (nara obpamienus: 15.06.2021)

2) UuHOBaMu B TMPOMBIIIICHHOCTH: MEXaTpOHHKa W poOOTOTEXHHKAa : 0Opa3oBa-
TeNbHBIA Kypc Ha matdopme «Courseray / 'opbenko M.B., I'opoenkxo T.U. / Coursera: obpa-
soBarenbHas miardopma. — URL: https://ru.coursera.org/learn/innovations-in-industry-robotics
(mara obpamenus: 15.06.2021)

8.5 JIMueH3nOHHOE U CBOOOHO PAaCIpOCTpaHsIeMoe MPOrpaMMHOE 0OecriedeHne, UCIOb-
3yeMoe TP OCYIIECTBICHUN 00pa30BaTEIHLHOTO TPOIIecca 110 TUCIUTLTIHE

Tabnuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOT0 00ecIeUeHHsI

Haumenoanue [10 PexkBu3UTHI / yCI0BUS UCTIOIB30BAaHUS

FESTO FluidSim P Jorosop AD44 Ne007/11 ot 12.12.2016
FESTO FluidSim H Horoop AD44 Ne007/11 ot 12.12.2016
FESTO FluidSim E Horosop AD44 Ne007/11 ot 12.12.2016

9 OpraHu3alMOHHO-TIEAATOTHYECKHUE YCIOBUSA

Opranuzanus 00pa3oBaTeIbHOIO MPOLEcca perJaMeHTupyeTcss y4eOHbIM IJIAHOM M pac-
MUCcaHNeM y4eOHbIX 3aHATUU. SI3bIk 00ydeHus (mpenonaBaHus) - pycckuil. g Bcex BUAOB
AyJUTOPHBIX 3aHATUN aKaJeMUYECKUN 4ac YCTaHABIUBACTCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBOeW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTopuH oOyuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOCHHBIX B MPOIIECCE MPEANIECTBYIONMET0 00yUeHHs, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIie-
rocsi OT HEOOXOIMMOCTH UX MTOBTOPHOT'O OCBOEHHUS.
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9.1 O0pa3oBaresibHbIE TEXHOJIOTHU

VYyeOHbli mpoIecc IpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA WCIIOIB30BAHUU TPAIU-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BATENbHBIX TEXHOJOIHH. TpaguinuoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HIUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (OPM MpoBeaeHUs 3aHATui. HpOpManmoHHbIe
o0pa3oBaTe/bHbIE TEXHOJIOIMU DPEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYACHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIeKMOHHBIN Kypc IpeaIoyiaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOrO IJIaHa.

Ha niepBoii iekuuu JiekTop 00s13aH NpeAyNpeuTh CTYAECHTOB, IPUMEHUTEIBHO K KaKOMY
06a3oBoMy y4eOHUKY (yuyeOHUKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HaMOONBIINA 00beM HMH(pOpMAIMKU U 00ECIeYnBaTh
6osee rirybokoe NOHUMaHUE Y4eOHBIX BOIPOCOB MPHU 3HAYMTEIBHO MEHbILEH 3aTpaTe BPEMEHH,
4eM 3TO TpeOyeTcs OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENIbHOE U3yUYEeHUE MaTepUala.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CeMuHaApCKUE 3aHATHS MPECTABIAIOT COOO0H eTaIM3alHIo JIEKIIMOHHOTO TEOPETHUECKO-
ro MaTepHaia, IPOBOISATCS B IIEIISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC pa3/Ieibl.

OcHoBHO# (hopMOH TIPOBENICHHSI CEMHUHAPOB SIBISIETCSL 00CYX/IeHHe Hauboee mpooieM-
HBIX ¥ CIIO’KHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKke pa3dop NMPUMEPOB U CUTYyalMd B
ayJIUTOPHBIX YCJIOBUSAX. B 00S3aHHOCTH MpenoaBaTeisi BXOJAT: OKa3aHUE METOIUYCCKOU T0-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB MO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, Npe/IaraeMble Mperno aBaTeseM;

- y4aCTHE€ B JUCKYCCHUAIX,

- BBITMIOJIHEHUE MTPOEKTHBIX U UHBIX 33aJaHU;

- aCCHCTUPOBAHHE MPEIIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT J0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jlokapl U ONIIOHWPOBAHHUE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJECHUS TEOPETUUYECKUM
MaTepHajioM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJ]aHUi, BBIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocrosTeapHasi padoTa 00y4aromuxcs 1Mo JMCHUILIHHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC AKTUBHOTIO, LIEJIEHANIPABICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMEeHUI 0e3 HEeMOCPEeICTBEHHOIO Y4acTHsl Mpernoa-
BaTelsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEILHOCTH 00yUYaroIerocs.

enu camocTosATENbHON pabOTHI:

- CUCTEMATHU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTHUECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HAHUH;
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- (popMupoBaHUE YMEHHUH HCIOJNB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEIILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIeMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM TPYIIAMU CTY-
JICHTOB B 3aBHCHMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHonorus opraHu3aniy CaMOCTOSTENbHONW pabOThl CTYJEHTOB BKJIIOYAET UCIOJIb30BA-
HUe WH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
NPOXOJUTH B MMCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (hopme.

CTyneHTbl JOJDKHBI HNOJXOAUTh K CaMOCTOATENbHOM pPaboTe Kak K HauBaXKHEHIIeMy
CPEACTBY 3aKPEIJICHUS W PAa3BUTUS TEOPETUUYECKUX 3HAHMH, BHIPAOOTKE €AMHCTBA B3IJIAZ0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIEICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 Mertoanueckue yKazaHus 1Jisi 00y4aloUIMXCs 10 OCBOECHHIO U CHUILIMHBI

[Ipu M3ydyeHun AUCHUILIMHBI 00YYarOIUMCs 11eJI€CO00Pa3HO BBINIOJIHATh CIEAYIOIIUE pe-
KOMEHJAINU:

1. I3yyenue y4eOHOM JUCHUIUINHBI JOKHO BECTUCh CUCTEMAaTUYECKH.

2. Ilocne n3yyeHust KaKOro-JIMOo pasjerna 1o y4eOHHKY MM KOHCHEKTHBIM MaTepraiaM
pPEKOMEHIyeTCs 110 MaMsATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONPE/IEICHHUS, IOHITUS pa3fie-
na.

3. Ocoboe BHUMaHUE ClelyeT YACIUTb BHIIIOJHEHNUIO OTUETOB 10 MPAKTUYECKUM 3aHITH-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENIBHYIO paboTy.

4. Bes TemaTuka BONPOCOB, U3YYa€MbIX CAMOCTOSITENIBHO, 337a€TCsl Ha JIEKLMAX Hpeno-
naBatenieM. MM e aroTcs UCTOYHMKY (B NEPBYIO OY€pe/lb BHOBb U3/IaHHBIE B EPUOANUECKOMN
HaY4HOI uTeparype) Ui 6osee AeTalbHOro MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKIIUU.

[Ipu camocTosaTensHON TPOPaObOTKE Kypca 00yUJarOImMecs! T0JKHBIL:

- IPOCMATPHUBaTh OCHOBHBIE ONPEeNeHHs U (PaKThI;

- MOBTOPUTH 3aKOHCIEKTHUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTh
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM MO JaHHOM TeMe JIMTepaTyphl;

- U3yYUTh PEKOMEHJIOBAaHHYIO JIUTEPATYPy, COCTABIIATH TE€3HUCHI, AaHHOTAL[UU U KOHCIIEKTBI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAaMOCTOATENBHO BBIIOIHATD 33JJaHNs, aHAJIOTHYHBIE PEIIaracMbIM Ha 3aHATHUX;

- HCII0JIb30BAaTh IS CAMOIPOBEPKHU MaTepralibl (POHIA OLIEHOUHBIX CPEJCTB.

10 Onmncanne MaTepHaJbHO-TEXHHYECKOI0 odecriedyeHHs1, He00X0MMOro0 1JIsl 0CY-
IIEeCTBJICHHA 00pPa30BaTEJBLHOIO NPOLECCa M0 AUCUHUIIMHE (MOLYJTI0)

10.1 YueOHo-1a00paTopHOe 000pyI0BaHUE

Tabnuua 6 — [lepeyenb 000pyI0BaHUS J1AOOPATOPUHU

Aynutopus | HammeHnoBanue Hcnonp3zyemoe o6opympoBaHue
ayauropu (1abo-
paTopun)

101/3 JIaGoparopust ipo- | YHUBepcanbHas poOOTH3MpPOBaHHAs yueOHas stueiika (3




12

MBIIIJICHHON po00- | mT.) YHUBEpcalbHask pOOOTU3UPOBAHHASI COOPOYHO-
TOTEXHUKHU cBapouHas stueiika (1 mr.) Pobotu3upoBanHas siueiika Me-
xaHn4eckoi 06pabotku (1 mr.) UTTepOueBblii BOIOKOH-
HbIH Ja3ep JIC-2 B KOMIUIEKTE ¢ YMJUIEPOM U BHEITHEH OIl-
Tuko# (1 mr.)

103/3 JlaGopatopus npo- | Kommiekt yue6HOro o6opyaoBanus OCHOBBI aBTOMaTH3a-
MBIIIJICHHON aBTO- | muu nipou3BojcTBa (1 mT.) Kommekt yaebHoro o6opyo-
MaTHKH BaHUS ABTOMAaTHU3UPOBaHHAs MPOU3BOICTBEHHAS JTMHUSA (1

IIT.)

10.2 Texnuueckue u 3J1eKTPOHHbIE CpeACTBAa 00y4eHH
OTCyTCTBYIOT
11 Uunle cBeaenus

MeToauuyecKkue PECKOMEHIAMH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe MUCIHUILTMHBI 00YYaOIIUMUCS C OTPaHHYECHHBIMH BO3MOKHOCTSMHU 3JI0POBbSI
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C JAPYTUMHU OOYYaIOIIMMHUCS, TaK U B OTIEIIBbHBIX
rpynmnax. [IpenmonaratoTcs cienuaibHble YCIOBHS TSI TIOYYEHUsT 00pa3oBaHMs 00yJaroIMMu-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nieqarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DH3HOTOTTIeCKHUMH
OCOOCHHOCTSIMU OOYYArOMIMXCsS WHBAIMUOB U JIUIl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 370DO-
Bbs, MH/IWBUIYAIBHBIMU MPOTpaMMaMH peaOWIuTalii WHBAIHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILIECTBIISETCS JOMONHUTEIbHAS MOAAEPKKA MPErnoAaBaHus ThIOTOPAMU, TCHUXO-
JIoTaMH, COIIMaJIbHBIMU paOOTHUKAMU, MPOIIEIIINMHU OITOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOAMYECKUMHU peKoMeHaanusMu Munooprayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpearnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYIbTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOr0 KIMMara B cTyaeHueckoi rpynmne. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYETOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (OpMax: ayAualbHOM, BU3YyalbHOW, C WCHOJB30BAHHWEM CHEIHATbHBIX TEXHUYECKHX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl JunamMu ¢ OB3 ocymecTBiseTcss ¢ MCNOIb30BaHUEM CPEICTB
o0ydeHusl 00ILEero M crenruaibHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOIO HCIOJIb30-
BaHUs). MarepuanbHO-TEXHHUUECKOe OOecrieueHe MpeyCcMaTpUuBaeT MPUCIIOCOOIEHHE ayIuTo-
puii k Hyxaam jmi ¢ OB3.

@dopma NpoBeACHUs ATTECTALMK IS CTYACHTOB-UHBAJIMI0B YCTaHABIMBAETCS C YYETOM
WHIUBUIYAIbHBIX MICHX0(pU3NIecKux ocoberHocten. s ctynentoB ¢ OB3 mpemycmarpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 331aHUH OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TMEYaTHOW WM DJIEKTPOHHOM ¢dopme (Ui JUI € HapyUIEHUSMH OIOPHO-
JBUTATENLHOTO alapara);

- B IIeYaTHOM (opMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYIIEHUSIMH CIIyXa, peuH, 3peHus);

- METO/IOM YTEHUS aCCUCTEHTOM 33aIaHUs BCIYX (JUIs1 JIUL C HAPYLIECHUSIMU 3PEHMUS).
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CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [l TakuX CTYIEHTOB MpeayCMaTpUBAETCs NOCTyMHas (opma Mmpeaocras-
JIEHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

- IMCbMEHHO Ha Oymare win HabOpOM OTBETOB Ha KOMIIbIOTEpE (JUIsl JIUL C HapYIIEHU -
MU CllyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIb30BAHUEM YCIYT acCUCTEHTA (s
JIMI] C HApYLIEHUSIMU OIIOPHO-/IBUTaTEIBLHOTO allapara);

- YCTHO (7151 JIUL] ¢ HApYLIEHUSIMU 3pEHHUS, OITIOPHO-ABUraTEIbHOIO alapara).

[Tpu HEOOXOAMMOCTH 7151 00YUAIOMIMXCS ¢ MHBAIMAHOCTHIO MIPOIIEypa OLIEHUBAHUS pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbLIX CPEACTB

o IMCIOMIIJIMHE

«OCHOBBI HpOMbIIHJIeHHOﬁ ABTOMAaTHKH U pOﬁOTOTEXHI/IKI/I»

Hanpanenune noaroToBku

24.03.02 Cucremsbl ynpaBlIeHUs IBHKEHUEM U
HaBUTALUA

Hampasnennocts (mpoduins) obpaszoBarenbHON = BopToBoe 000pypoBaHME JETATEIBHBIX arlia-
IPOTPaMMBI

patoB

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

['ox Hawaa moaroroBku (1o yueoHoMy many) | 2020

dopma o0yueHHs

Ounas popma

TexHomnorust 00yueHus

Tpanuimonnas

Kypc

Cemectp

TpynoemMKocCTs, 3.e.

3

5

4

Bua npomexyTodyHoi arre-

cTalmu

OOGecneunBaroiiee noapas3aeiacHne

3ayeT ¢ OLEHKOH

Kadenpa «3nexkTponpuBoa 1 aBTOMATH3AIUS TPOMBITIICHHBIX

YCTAHOBOK»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kon u naumenoBanue koM- | HMuauxaTtops! qoctumxenus | [lnanupyemblie pe3ysiabTaTsl 00yye-
METEeHIINU HUS 110 AUCIUTUIMHE

O6menpodeccrnoHanbHbIE

OIIK-2 Cnoco6en nonumats | OIIK-2.1 3HaeT npuHOMNIbl | 3HATh MPUHIUIIBI PAOOTHI COBpE-
MIPUHIIAITEI paOOTHI COBpPE- paboThI COBPEMEHHBIX UH- | MEHHBIX HHPOPMAIIMOHHBIX TEX-
MEHHBIX HHPOPMALMOHHBIX | (DOPMAIIMOHHBIX TEXHOJIO- | HOJIOTHH, TPUMEHSEMBIX IS aB-
TEXHOJIOTHI U UCTIOJIb30BaTh | THid, IPUMEHSEMBIX B IIPO- | TOMATU3AI[UU TEXHOJIOTUIECKIX

UX JUIsl pelIeHUs 3a/1ad po- | (eCCHOHANBHOMN AeSTeNb- | MPOLIECCOB B MPOECCHOHATBHON

(dbeccroHaIbHON NeATeNIbHO- | HOCTH NEeSATEIbHOCTH.

CTH OIIK-2.2 Ymeer ucnosib- YMeTh UCNob30BaTh COBPEMEH-
30BaTh COBPEMEHHBIE H- HbIC HH()OPMALIMOHHBIC TEXHOJIO-
(dbopMaIMOHHbBIE TEXHONIO- | TUU MPU MOCTPOCHUHU HECIOKHBIX
TUH JIJIS PEIICHUS 33124 ABTOMATU3UPOBAHHBIX CHCTEM.
npodeccuoHanbHOM fes- Brnagers HaBbIKaMU TPUMEHEHUS
TEITLHOCTH COBPEMEHHBIX HH(POPMAITMOHHBIX
OIIK-2.3 Binageer HaBbI- TEXHOJIOTHH 111 00pabOTKH 1
KaMH TIPUMEHEHUS COBpPe- | OTOOpaxKeHUsl SKCIIEPUMEHTAIbHON

MEHHBIX HH(OPMAIIMOHHBIX | THGOPMAIIUU U €€ TPUMEHEHHUS B
TEXHOJIOTUH NpU pEeLICHUH | 33Jja4ax yIpaBJICHUs B paMKax
3aja4 npodeccuoHalbHON | MpodecCHOHATBHON AeSITETbHOCTH.
JIeSITEIIbBHOCTH

Tab6suma 2 — [TacmopT GoHIa OIEHOYHBIX CPECTB

KonTposmmpyembie dopmupyemasi HaumenoBanue IMoka3zaTeu oeHKH
pa3aeJsbl (TeMbl) AUC- KOMIIETeHIUSA OLICHOYHOI'0 Cpel-
HUILTHHBI cTBa
Paznen 1-4 OIIK-2 3amura  jabopa- | ApryMEHTHPOBAaHHOCTh
TOPHBIX padoT OTBETOB
Pazgen 1-4 OIIK-2 PI'P [TonHoTa M MPaBUIBHOCTH
BBITIOJTHEHUS 33/1aHUS
Paznen 1-4 OIIK-2 Tect IIpaBUIBLHOCTH BBITIOJIHE-
HUS 3a/IaHUST

2 MeToauveckne MaTepHaJIbl, ONpeesslue NpoueIypbl ONeHUBAHUS 3HAHHUIA,
YMEHUIi1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3ywouue npouecc GopmMupo-
BaHHUS KOMIIETEeHIHM A

Meroanueckue Matepuaisl, ONPEACIIONINE TPOLEIypbl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA IEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJOTHUECKONW KapThl TUCIIHU-

TUIMHBI (Tabnuna 3).

Tabmuua 3 — TexHonornyeckas kapra

HaunmeHnoBaHmue oue- Cpoku BbI- Ixana Kpurepun ouennBanus
HOYHOIO CpeacTBa MOJIHEHUS | OLCHUBAHMA
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5 cemectp

IIpomeskyTounas arrectauus B gopme «3adeT ¢ OLEHKON»

JlaGopaTopHas padotra 1 | B TeyeHue | 5 6amioB 5 GaUIOB — CTYJEHT IOKa3al OTJIMYHBIE
ceMecTpa HaBBIKA MMPUMEHEHHUS TTOJTY4YEHHBIX 3Ha-
JlaboparopHas pabota 2 | B Te4yeHue | 5 6annoB HUi 1 ymCHMIl TIpH pellicHuH npodec-
cemectpa CHOHAIIbHBIX 3aJad B paMKax YCBO-
€HHOTO y4eOHOr0 MaTepuana.
JlaGopaTopHas pa6otra 3 | B TeyeHue | 5 6amioB 4 Gamma — CTYICHT IOKa3aJl XOpPOIIHUE
ceMecTpa HaBbIKKM MPUMCHCHUS MOJIyYCHHBIX 3Ha-
JlabopaTtopHas pabota 4 | B Te4eHue | 5 GaioB Huii W yMCHH TIpH PeIICHHH NPOdec-
cemecTpa CHOHAJIBHBIX 3371a4 B PaMKax yYCBOCHHO-
ro yueOHOro Marepuara.
JlaGopaTopHas pabota 5 | B Te4eHue | 5 OawioB 3 Gawia — CTyIEHT MOKa3al YIOBJIE-
cemecTpa TBOPUTEIILHOE  BJAJICHUE  HABBIKAMU
NPUMEHEHHsI TONyYeHHbIX 3HAHUM U
JlaGopaTopHas pabotra 6 | B TeyeHue | 5 6amioB yYMEHHIT [pH PellieHnr MpOdeCCHOHATE-
cemectpa HBIX 33]]a49 B paMKaxX YCBOCHHOIO y4eO-
JlaGopaTopHas pabora 7 | B TeyeHue | 5 6amioB HOro Marepuasa.
cemecTpa 2 awia — CTYJEHT IPOJIEMOHCTPHPOBAT
HE/IOCTaTOYHBIA YPOBEHb BIIAJICHUS yMe-
HUSMU M HaBBIKAMH TP PEILICHUH TIPO-
(eccOHAMBHBIX 33/1a4 B paMKax YCBO-
€HHOTO y4eOHOTr0 MaTepHaa.
Tect B TeyeHue | 25 GaioB 25 6amnoB — 91-100 % mnpaBUITBHBIX
cemecTpa OTBETOB — BBICOKUI YPOBEHb 3HAHUI;
20 6ammoB — 71-90 % mnpaBHIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKUI
YPOBEHb 3HAHUN;
15 6amioB — 61-70 % mnpaBUIIBHBIX
OTBETOB — CPEAHUIN YPOBEHb 3HAHUIA;
10 6amioB — 51-60 % mnpaBUIIBHBIX
OTBETOB — HU3KUI YPOBEHb 3HAHUN;
0 6amnoB — 0-50 % mpaBUIIBHBIX OT-
BETOB — OYCHb HU3KHH YpOBEHH 3Ha-
HUM.
Bemonnenne PI'P B Teuenue | 40 Gamios 40 GaUIOB — CTYAEHT MOKa3ayl OTINYHbIE
cemecTpa HaBBIKUA [IPUMEHECHUS IIOJYyYEHHBIX 3HA-

HUM U yMEHHWH TNpU pelieHun npodgec-
CHOHAIBHBIX 337ad4 B paMKax YCBO-
€HHOTO y4eOHOro MaTepuana.

30 GaiyIoB — CTY/IEHT TOKa3aJl XOpPOIINe
HABBIKM MPHMMEHEHMs! MOTy4YEeHHBIX 3Ha-
HUHA ¥ yMEHUM TpH pelieHun npodec-
CHOHAJIBHBIX 3371a4 B paMKaX yYCBOEHHO-
ro y4eOHOro Martepuara.

20 GawioB — CTYAEHT MOKa3al yAOBJIe-
TBOPUTENIFHOE ~ BJIAJICHAE  HABBIKAMH
NpPUMEHEHHsI TOJyYeHHbIX 3HAHUM W
YMEHHUI NpH peleHn: IpoQeccuoHab-
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HBIX 33]]a49 B paMKaxX YCBOCHHOTO y4eO-
HOTO Marepuaa.

0 GayI0B — CTY/IEHT MPOJIEMOHCTPUPOBAT
HEJIOCTATOYHBIA YPOBEHb BIIAJICHHS YMe-
HUSIMU Y HAaBBIKAMU IIPA PELLIEHUH IIPO-
(eccHOHATBPHBIX 33[1a4 B paMKax YCBO-
€HHOTO Y4eOHOTr0 Marepuaa.

HUTOIO: 100 6atoB

Kpurtepuu oneHKHu pe3y/1bTaTOB 00y4eHHs 110 JHCHHUILIMHE:

0 — 64 % oT MakCHMaJIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTa-
TOYHBIN YPOBEHb JUIsI IPOMEKYTOUHOM aTTECTAllMK 110 TUCLUIUIMHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «yJOBJIECTBOPUTEIHHOY (ITIOPOTOBBII
(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % 0T MakCHMaJIbHO BO3MOXKHON CYMMBbI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHbD);

85 — 100 % oT MakCUMaJIbHO BO3MOKHOM CyMMBbI 0AIIJIOB — «OTIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHbD)

SAJAHUA JJIA TEKYIHIEI'O KOHTPOJIA

3ammTa J1a00paTOpPHBIX padoT
Jlabopamopnas paboma 1. VI3ydeHHWe TPUHIUIIOB MAapKUPOBKH W HICHTH(PUKAIUS
AJIEMEHTOB CHCTEM aBTOMATHUKH

1) Kakue BuABI MapKUPOBKH HCIIOJB3YIOTCS IMPH IMPOU3BOACTBE MPOMBIIIICHHBIX
KOMIIOHEHTOB?

2) B uem orinuune cepuiftHOro HoMepa OT 3aKa3HOro?

3) Kak oTnnuunTh /1Ba pa3HbIX (OTO3IEMEHTA, COOPaHbIX B OAMHAKOBBIX KOPITycax?

4) B kakoMm JOKyMEHTE OMUCHIBAIOTCS TEXHUYECKHE XAPAaKTEPUCTHUKU U TUIIOBBIE

CXEMBbI BKIIOUSHHS JIEMEHTOB aBTOMAaTU3UPOBAHHBIX CUCTEM?
Jlabopamopuas paboma 2. VI3ydeHue 371€MEHTOB THEBMATHUYECKUX CUCTEM

1) [Touemy B mojcucTeMe MPOU3BOJACTBA CXKATOTO BO3yXa 00pa3yeTcs MHOTO KOH-
nIeHcara?

2) Kak n3amenuTcs pabota MHEBMOIMIMHPA OJHOCTOPOHHETO IEHCTBUS, €CITU APOC-
CCJIb U3 KOMIIJICKTA ITHCBMATUKHN YCTaHOBI/ITB Ha BXO/J€ B III/IJ'II/IHI[p B 06paTHOM HaHpaBJ’IeHI/II/I?

3) B yem oTinume mHEBMOpacnpeaenuTeneid MOHOCTAOUIEHOTO U OUCTaOUIBHOTO?

4) C [OMOIIBI0 KAaKOTO THEBMOPACTPEICIUTENSI W3 UMEIONINXCS paloHATbHEES
BCEro yMpaBisATh HUJIUHAPOM OJHOCTOPOHHETO NEHCTBUS?

5) 3a cyeT KakuX CHJ IITOK LIMJIMHAPA OJHOCTOPOHHETO NEHCTBUS BTATMBAETCA IO-

CcJie OTKJIIOYEeHUS BO3Iyxa?
Jlabopamopuas paboma 3. VI3ydeHue 3J€MEHTOB THAPABINYECKUX CXEM

1) KakoBo OCHOBHOE OTIIMYME CTPYKTYPHI THPABIMUECKUX CUCTEM 110 CPAaBHEHHIO C
MTHEBMATHYECKUMU?

2) Onwucare NpUHIMI ASUCTBUS 4/3 pacrpeaenuTels U3 KOMILJIEKTa THIPABIUKY;

3) Kaxkyro ¢yHKIHIO BBITIONHSIET OOpaTHBIN Kilaran?

4) [Toyuemy mpH BBIKJIIIOYEHHM TUAPABIMYECKONH CXEMbl HEOOXOAMMO CHayaja OT-
KJIFOYaTh HACOCHYIO CTAHIMIO. A TOJBKO 3aT€M — IUTAHUE YIIPABIIAIOIIEH CXEMBI?

5) Kakas pabouast cpesia UCIIONIb3yeTCsl IpU paboTe TUAPABINYECKUX cUCTeM?

Jlabopamopnuas paboma 4. JlaTanku

1) 3ayeM HeoOXoauMO ayOiuMpoBaHME (YHKLIMOHAJa KHONKH OOy4eHus y

OIITUYCCKOI'O JaT4yHKa paCCTOSIHI/ISI?
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2) KakoBbl mpenMyIiecTBa HHAYKTUBHOTO JAaTYMKa MPUOIMKEHHUS MO CPABHEHUIO C
€MKOCTHBIM?

3) [To KakMM IPUHIIUIIAM CTPOUTCS NATUYMK TUIA «CBETOBOU Oapbep»?

4) KakoBa 3aBHCHMOCTH BBIXOJHOTO aHAJOTOBOIO CHTHAja JaTYMKA IABICHUS OT
BXOJIHOT'O JIaBJIEHUS B cucTeMe?

5) KakoBbI HeIOCTaBKM ONTUYECKUX AATYNKOB, IO CPABHEHHIO C MHIYKTHBHBIMU?

Jlabopamopnas paboma 5. llpuMeHeHUE DATYUKOB U PEIICHHO-KOHTAKTHBIX CXEM IS
yIpaBieHUs MTHEBMATHUYECKUMU CUCTEMaMHU

1) Kakum o00pa3oM ocCymiecTBIsieTCss HACTPOWKAa YYBCTBUTEIBHOCTH ONTHYECKOTO
JaTYrKa MPUOTIKEHHS?

2) Kak nomkeH ObITh OJKITIOYCH JIEKTPUICCKH TICHBMOPACTIPEICIIUTENb, YTOOBI OH
MEHSIT CBOE COCTOSIHUE IPH CpadaThIBAHMHM MarHUTOPE3UCTUBHOTO JaTYHKa?

3) 3a cyeT Kakoro 3JeMEHTa MarHUTOPE3UCTHBHBIN MaTUuK oOecreuynBaeT (uKca-
U0 MPOXOXKICHUS ITOKA IIIIMH/IPA Yepe3 ONPEIEIICHHYIO TO3UIIHI0?

4) [TocTpouTth cxeMy yrpaBiieHUs, KOTOpas MO CHUTHAJIaM C JBYX JaTYUKOB, ycCTa-

HOBJICHHBIX Ha KOHI[aX XOJa IITOKAa MTHEeBMOLUINHAPA, 00ECIIEUUT €ro BbIBUKEHHE U BTATMBa-
HUE 10 HAXKATUIO KHOMIKK POBHO OJIMH Pa3s.

5) Kakum o0pa3om B pelieiHO-KOHTAKTHBIX CXEMaxX peajn3yercs 3allOMHHaHuE Ka-
KOT0-JIN0O COOBITHS?

Jlabopamopnas ~ paboma 6. N3yueHne  3J€MEHTOB  aBTOMATU3UPOBAHHOMU
MIPOU3BOACTBEHHOW JINHUU

1) OnucaTth MOCIENOBAaTEIBHOCTD IEpEauYn CUTHajla OT JaT4MKa THUIIA «CBETOBOM
OGapbep» K KOHTPOJLIEPY.

2) Kakue 1aT4vKu UCIIOIb30BaHbl B pacCCMaTpPUBAEMOM MoOyJie?

3) K kaxomy tuny otnocurcs [IJIK, ynpasnstromumii padoTtoit craHuuu?

4) C noMompr0 KaKMX JaTYUKOB OINPEACIAETCS NEPEMELICHUE HCIOJHUTEIbHBIX

9JIEMEHTOB CTAHIIUU B TpeOyeMbIC U B KOHCYHBIE TIOJIOKEHUS?
Jlabopamopnas paboma 7. VI3yueHue OCHOB padOThl C HPOMBILIUIEHHBIM POOOTOM-

MaHUITYJIATOPOM
1) Kakue crcreMbl KOOpIMHAT TPUMEHSIOTCS B PACCMOTPEHHOM poOoTe?
2) Kak ocymiecTBnsiercs: kamOpoBKa HHCTpyMEHTa poboTa’?
3) Kakumu cmoco6amMu MOXKHO MPOTrPaMMHUPOBATh MMPOMBIILIIEHHOTO podoTa?
4) st uero HeoO6xoMMa KamnOpoBKa 6a3bl y podoTa?
5) Kakue aneMeHThl 6€30MacHOCTH JTOJKHBI OBITh Pealu30BaHbl B CUCTEME YIIpaB-

neHus poooTom?

Tect
Kakue sieMEeHTBl HCHONB3YIOTCS JUIS OINMpPEAETICHHS TEKYIIEro COCTOSHUS O00BeKTa
yIIpaBJIEHUS] aBTOMATH3UPOBAHHBIMUA CHCTEMaMHK?
1) Wuaukaropsr;

2) Jarunkwy;

3) BonbT™eTpsr;

4) Pene.

B kakux enuHHIIAX H3MEPSIETCS PACXO/1 T'a3a B CUCTEMaX ITHEBMOABTOMATUKH?
1) Ky0.m;

2) Hopwm.ky0.M/MuH;

3) M/c;

4) ITa.

Kaxkoe maBnenne oTobpaxkaeTcsi Ha MAHOMETPAX B CHCTEMax ITHEBMOABTOMATHUKH?
1) AocomoTHoe, I1a;
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2) ATMOCdepHOe, MM.PT.CT.;
3) N36p1TOYHOE OTHOCUTENLHO aTMOoc(epHOro, 6ap;
4) OtHocuTenbHoE, Ia.

Kakoii Tun coelMHEHUsI KOHTAKTOB B PEJICHHO-KOHTAKTHOM CXEME PEAIU3YET OINEPALUIO
«Jlornueckoe N»?

1) [TapannensHOE cCoeIMHEHHE JIBYX KOHTAaKTOB;

2) [TocnenoBarenbHOE COETUHEHHUE IBYX KOHTAKTOB;

3) [TonkmroueHre KOHTAKTOB K YIPABIIAIONIMM KaTyIIKaM JBYX Pa3HbBIX peie;
4) [TonkitoueHne KOHTAKTOB MapayljIesIbHO MOJIE3HONM HAarpy3Ke B LEH.

Kakoii T mHeBMopacnpenenauTesisi IpuBeIeH Ha cxeme?

|2(A)
|
TlT
1) | 13(R)
1) 5/2 pacrnipenenauTens HOpMaJIbHO OTKPBITHIN;
2) 4/2 pacripefeuTeNb HOPMAJIbHO 3aKPBITHIH;
3) 3/2 pacrnipenenuTens HOpMaJIbHO OTKPBITHIN;
4) 3/2 pacnpenenuTenb HOPMaIbHO 3aKPBITHIN.

Ha nHeBMopacnpeenuTens, C HICXOIHBIM COCTOSIHUEM, IIPUBEACHHBIM Ha CXeMe, IoJallu
HanpspkeHue Ha kaTymky 1Y1. Kak u3menurcs ero cocrosiHue npu npu OTKIIOYEHUH HalpsiKe-
HuA ¢ Karymku 1Y 1?

1Y1 >
1) CocTosiHME HE U3MEHUTCS;
2) Ecnu na Bxonme 1 nmaBneHue BbIle, 4eM Ha BhIXOZE 4, TO pacmpenenuTesb mnepe-
KITFOYUTCS B HCXOJIHOE COCTOSIHUE, HHAYE — OCTAHETCS B TEKYILIEM COCTOSHUMY;
3) Pacnipenenurens mepexitoYnTCsS B UCXOTHOE COCTOSHUE;
4) KoHcTpykius pactpenenuTens He T03BOJSET OJJHO3HAUYHO OTBETUTH HAa BOIPOC.

Kakoii anemeHT n300paxeH Ha cxeme?

1) Hpoccens;

2) OOpatHbIii KI1anaH,
3) Knanan nByx naBnenwii;
4) Perynsarop naBieHus.

[Ipu xakux ycioBusix OyAeT 3anuTaHa ynpasisomas karymka peine K1 Ha cxeme?
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1) Haxara kHonka S1 U Haxkat koHTakT 1S2;
2) 3aMKHYT repkoH 1S3;
3) Haxara knonka S1 U 3aMkHyT repkoH 1S3;
4) Haxxara knonka S1 WMJIN naxar koutakt 1S2, mpu atom HE 3amkuyT repkon 1S3.

C kakuM 3¢ ¢pexToM CBs3aHa HEOOXOIMMOCTh HCIIOJIB30BAHMS JIBYXCTYIEHUYATHIX KOM-

npeccopon?

1) HarpeBanue BO31yxa Ipu C:KaTWM NPUBOAMUT K pe3komy cHukeHuto KIIJ xom-
peccopa,

2) HeBo3MoXHOCTE mOSTydyeHUs! OOJNBIINMX CTENEHEH C)KaTus BO3AyXa 3a OJUH XOJ
MOPUIHS B LIWJIMHAPE;

3) Brinmanenne Boapl B BUAEC KOHACHCATA IIPU PE3KOM IIEPEOXIIAXKIACHUN BO3yXa;

4) Heo6xonumocTh noBkIIeHUs paboyero oobemMa HUIMHAPA B KOMIIpeccopax.

OTBO,I[LI OT MHEBMaTHYCCKOM Marucrpaiu ACJIar0TCsA:

1) B HmxHelt yactu TpyOsI;

2) B BepxHeii yactu TpyOBbI;

3) Tonpko mocse MacIOpacbUIATEIS;
4) [Tpon3BOIBLHEIM 00pa3oM.

KakoBa ¢ynkuus apoccens?

1) PerynupoBanue naBneHus;

2) PerynupoBanue TeMiiepaTrypsl BO3AyXa;

3) PerynupoBanue pacxona Bo3yxa;

4) [Tpomyck Bo3ayxa TOJIBKO B OJTHOM HAllpaBJICHUH.

PeanbHbIe MMPpOLECChI B ITIHECBMATHYCCKUX CUCTEMAX HA3BIBAIOTCH:

1) AnmnabaTHBIMU;

2) N30TepMUYeCKUMH;
3) N306apHbIMH;

4) [TonmuTponHBIMHU.

Tepmonapa npezacrasisieT coOOM:

1) JIBa mapajuieabHO MPOJIOKEHHBIX TPOBOJA;

2) JIBa nepeBUTHIX IPOBOAHMKA U3 PAa3HBIX MATECPUAIIOB;

3) JIBa cBapeHHBIX MeX1y COOO0N pa3IMUHbIX METAIIA;

4) 3HaueHUs MUHUMaJIbHOW M MAaKCHMaJIbHON JIOMYCTUMBIX TEMIIEPATYP MPU peanu-

3allu TEXHOJIOTMYCCKOIro Imporecca.

9TO:

[udposoit natymk yria moBOpOTa Bajia JABUTATENsA, HE TPEOYIOMUNA YCTAHOBKU HYJS —
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1) WHKpeMeHTaIbHBIN 3HKOED;
2) AOGCOIOTHBIN YHKOJIED;

3) TaxoreHepatop;

4) [Tse30reHeparop.

B COBpPEMEHHBIX AaTYUKaX JJIs OLCHKHU IIapaMETPOB MarHUTHOI'O ITIOJIA UCIIOJIb3YHOTCS:

1) JlaTuuku HaNpsHKCHHUS,

2) IyHTBI;

3) Jatuuku Xoia;

4) [The30pe3UCTHBHBIC 3JIEMEHTHI.

OcHoBHast (YHKIIMSI CTOPOXEBOTO TaiiMepa, BXOSIIEr0 B COCTaB MPOrpPaMMHUPYEMOTO
JIOTUYECKOI0 KOHTPOJIEpA:

1) OGecneyeHune pabOThI YaCOB PEeaIbHOTO BPEMEHU;

2) OrpanndeHue J0CTylma K BHYTPEHHHM pecypcaM KOHTpOJUIepa CTOPOHHUX
YCTPOMCTB;

3) [lepesarpy3ka KOHTpoJUIepa PH MPEBBIIICHUH TOIMYCTUMOTO BPEMEHU paboyero
[UKJIA;

4) BxiroueHre U OTKITIOUSHUE KOHTPOJUIEpa B 3aJaHHBIC MOMEHTBI BPEMCHH.

[JIK mpu paGote ¢ BX01aMH/BBIXOJaMHU:

1) CuuTbhIBaeT 3HAYEHUsl XOJOB B Hadalie IIMKJA U Jajiee MCIOJb3yeT 3HAYEHUs U3
MaMSITH;

2) CuuThIBaeT 3HAYEHUS BXOJOB MPH KAXKIOM 0OpaIeHUH K KOHKPETHOMY BXOJY;

3) CuuThIBaeT BXO/IbI B HaUaje UKJIA U JIaJie€ UCIIONIb3YeT 3HAUCHUS U3 TaMSTH, HO
MOJKET MPUHYAUTEIBHO NEPEUYUTHIBATH OT/ICIbHBIE BXOIbI BO BpeMs 00pabOTKU MPOrpaMMBl;

4) OOGHOBJISIET 3HAYEHUS BXO/IOB TOJIBKO MPHU U3MEHEHUH CUTHAJIOB Ha BXOJaX.

Kakas u3 cucreM KoopauHaT HE BXOJUT B CUCTEMbBI KOOPJAUHAT IPOMBILIEHHOTO po0oTa
KUKA KR-6?

1) MupoBasi cucTema KOOpINHAT;

2) Cucrema KOOpPJMHAT UHCTPYMEHTA,;

3) Cucrema KoopauHat 0a3sbr;

4) Cucrema KOOpIMHAT BHEIIHEH CHCTEMbI TEXHHYECKOTO 3PEHHSI.

IOCTI/IpOBKa oceit IMPOMBIIIJICHHOT'O p060Ta BBITIOJTHACTCA:

1) [Tpu xax oM 3armrycke poOoTa;

2) [Ipu MOHTaXe 1 OOCITY)KMBAHUH, B CIIy4ae HEOOXOIUMOCTH;

3) OnuH pa3 B TpU MeCSIIa;

4) ITo Mepe oprann3anuy B3auMOJICHCTBHS pOOOTa C BHEIIHIM 000PYI0BaHHEM.

Kakne OCHOBHBIE THUNBI NEpEeMELIEHUH JOCTYNHBI NMpH MPOrPaMMHUpPOBAHMU poOOTa
KUKA KR-6?

1) [TpsamonuneitHoe;

2) IIpon3BOIBHOE OT TOUKH K TOUKE;

3) OskuiaHue CUrHaja ¢ BHEIIHETO JaTYHKa;

4) [epemeriieHre 10 ayre Yyepe3 MPOMEKYTOIHYIO TOUKY.

PacuetHo-rpaduyeckas padora
Hcxonubie 1anuble asa PI'P
Pa3zpabGoTaTh 371€MEHTBI CUCTEMBI YIIPABICHUS TEXHOIOTUYECKUM MTPOIIECCOM HIIA TEXHO-
JIOTUYECKON YCTaHOBKOM COTNIaCHO BapuaHTy. B paboTe m1omKHBI OBITH BHITIOTHEHBI:
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1) xpaTkoe ommcaHue MPUHLOUIA PAabOTHl 00BEKTAa aBTOMATHU3ALUU (TEXHOJIOTHYECKOTO
nporiecca Wi yCTaHOBKH);

2) BbIOOp JATYMKOB, OPUCHTHUPOBOYHAS PACCTAHOBKA JIATYUKOB IO TEXHOJOTHYECKOM
YCTaHOBKE (JJIs1 KaXJI0Tr0 M3 JaTYMKOB JIOJDKHO OBITH KPaTKO OMHMCAHO KaKyl0 BEJIMYMHY OH U3-
MepsieT, B KaKuX MpeJieax, KaKol CUTHAJ JaeT Ha BBIXOJE, JJIs 4ero Heo0X0AuM B JJAHHOM CITY-
yae);

3) onKcaHue YIPABISIONIMX CUTHAIIOB ISl OCTAIBHBIX UCTIOJIHUTEIBHBIX YCTPOMCTB;;

4) BbIOOp MPOrpPaMMHUPYEMOT0 JIOTHUECKOTO KOHTpOJIepa (i BbIOOpa MOAyJiei, BXO-
JSIIIUX B COCTaB KOHTPOJLIEPA, UCIOIb30BaTh OHJIAHH-KOH(UTYpaTOpBl Ha calTax MPOU3BOANUTE-
nei [TJIK);

5) pa3paboTarh NPUHIMITHATIBHYIO JIEKTPHUYCCKYIO CXEMY IOAKIIOUCHHS JATYMKOB U HC-
MOJTHUTENbHBIX yCTporcTB K T1JIK.

HpI/IMepHBIe BApPUAHTBI 00BEKTOB aBTOMAaTHU3allhun.

1. | MocToBoii kpaH. [[0JKHBI OBITH aBTOMATH3UPOBAHBI:
- IepeMeIeHUE KpaHa 0 peibcaM;

- IepeMeNIeHNe TEISKKU KpaHa;

- TOIBEM/CITYCK TPY3a;

- (yHKIIMY 3a1UTHI.

2. | IlopranbHeiii kpaH. JloDKHBI OBITH aBTOMAaTH3UPOBAHBI:
- IEpEMEILEHUE KPaHa 10 PebCaM;

- IOJbEM/OIyCKaHHUE CTPEJIbI KPaHa;

- IOJIBEM/CITYCK Ipy3a;

- (pyHKIIMHY 3aLTUTHL.

3. | JIudt(3 aTaxka). JlomKHBI OBITH aBTOMAaTH3UPOBAHBI:
- OTKPBITHE/3aKPBITHE IBEPEIA;

- IOABEM/CITYCK KaOMHBI A0 HY>KHOTO 3TaXa,

- (yHKIIMY 3a1UTHI.

4. | TpancmopTep ChITyYUX IPY30B: IO KOMaHE OT onepaTopa (HakaTHe pa3jIMYHBbIX KHO-
IIOK) TPaHCHOPTEP JOJDKEH IEepEeHANpaBliATh MOTOK I'py3a Ha JiBa pa3HbIX BCIIOMOTa-
TeNbHBIX TPAHCHIOPTEpa, BeAylre Kk OyHkepam. [1pu 3anonHeHun Kaxxa0ro u3 OyHKEpOB
JTIOJDKHO BBIIABATHCSl COOTBETCTBYIOIIEE COOOIIEHNE ONepaTopy (3aroparbCs JIAMIIOUYKA).

5. | TpaHcmopTep 3aroToBOK — JOJDKEH MepeMeniaTh 3arOTOBKM OT OJHOTO M3 ABYX OIllepa-
TOPOB (y Ka)XJ0ro orepaTropa CBOW HaOOp OpPraHOB YIPABJICHHS) B JBa OyYHKEpa — BBI-
xonHOW u Opak. Ilo Becy 3aroToBOK JOJKHA MPOU3BOIUTHCS COPTUPOBKA «Opak/He
Opak». Ilpu mepemerieHnr 3aroTOBKM OT OJIHOTO oOIlepaTopa KOMaHJIbl OT BTOPOTO
JIOJIKHBI OJIOKUPOBATHCA.

6. | KoznoBoii kpaH. J10KHBI OBITH aBTOMAaTH3UPOBAHBI:
- IEpEMEILEHUE KPaHa 10 PebCaM;

- IEPEMEILEHUE TEJIEKKHU KPaHa;

- IOJIBEM/CITYCK Ipy3a;

- (pyHKIIMHY 3aLTUTHI.

7. | HarpeBaTenbHas yCTaHOBKA C MPUHYJIUTEIbHBIM MEpEMENINBAHUEM BO3lyXa B KaMmepe.
He MeHee Tpex ceKnuii HarpeBaTebHbIX AJIEMEHTOB, HE MEHEe 9 TOYEeK KOHTPOJIS TEM-
nepaTypsl Mo BceMy 00beMy KaMephl, HE MEHEE TPEX BEHTHIIATOPOB JJIsl MepeMelInBa-
HUA Bo3ayxa. JJomKHO OBITH o0ecredeHo Mmojaep:KaHue PaBHOMEPHOCTH TEMIIEPaTypPhl
o 00beMy KaMepbl C MAaKCUMAIIbHOM pa3HUIEH MeXIy TOUKaMu He Oojee 5 rpaaycoB.
IIporpaMMHBIIl KOHTPOJIb BPEMEHU Harpesa.

8. | XuMuueckuil peakTop, B KOTOPOM IPOUCXOAUT MEpeMEIIBaHIE U HarpeB JBYX KOMIIO-
HeHTOB. JlomkeH ObITh 00ecredeH KOHTPOJIb IPOMOPIUN CMEUINBAEMbIX KOMIIOHEHTOB,
NIEPEMELINBAHUE C HAIPEBOM 3aITyCKAIOTCS TOJIBKO MOCJE TOJHOTO 3aII0JHEHUS PEAKTO-
pa. He MeHee Tpex cekiMil HarpeBaTeIbHBIX DJIEMEHTOB, KOHTPOJIb TEMIEpaTyphl MO
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BBICOTE PEAKTOpA.

COopouHas craHIus — MpeJHa3HaYeHa s COOPKU JIBYX W3MEIHHN M3 Pa3IMYHBIX dJie-
MeHTOB. COOpKa OCYIIECTBISIETCS YCTAHOBKOM TOJIOBUHOK 3aroTOBOK JIPYT Ha Jpyra
TPEXOCEBBIM MAHHUMIYJISITOPOM C IMTHEBMO33aXBaTOM. THI MaHUTyJSATOpa M KOHKPETHBIC
THUIIBI 3aTOTOBOK 3aJIAl0TCSI CAMOCTOSITeNIbHO. Ha CTaHIMM NpPUCYTCTBYIOT JBa cOOpOY-
HBIX MECTa, B Cllyyae IpUxoja Ha cOOpOYHOE MECTO HETPABHILHON 3arOTOBKHU JIOJHKHO
TEHEPUPOBATHCS COOOIIEHHE 00 OmMOKe (HOKHA 3aropaThCs aBapyUiiHAsI JIAMITA).

10.

CraHuusi copTUpoBKHM 3aroToBok. ITo koHBeliepy mepeMenaroTcsi 3aroTOBKM M3 Tpex
pa3IM4YHBIX MaTepuanoB. B mpouecce nepemelienns CTaHus J0JDKHA ONPENENsTh THIL
KQ)KJIOM 3arOTOBKU U IIEpEaBaTh €€ Ha COOTBETCTBYIOIIMM BCIIOMOIaTEIIbHbIA KOHBEH-
ep. Y Bcex 3aroTOBOK 3aaHbl TpeOoBaHUsA O radapuram, MpH MPEBBILIEHUH KOTOPbIX
3aroTOBKA JIOJDKHA EpEMENIaThCst B OYHKEp «OpaK»

11.

bamennslit kpaH. J10mKHBI OBITH ABTOMAaTU3UPOBAHBI:

- BpallleHWe KpaHa B 3a/IaHHBIX TIpeenax (yroji BpalleHUusl OTPaHUYEeH);
- IepeMeIlEeHUE TEeNEKKU KpaHa;

- IOIBEM/CITYCK TPY3a;

- (pyHKIIMY 3a1TUTHL.

12.

PoGotusupoBanHbIil cKila] — 10JKEH 0OecreuynBaTh XpaHEHUE U BblJauy 3aroTOBOK IO
IPOHYMEpOBaHHBIM MecTaM (6 mecT). Ha kaxom MecTe JOKHO ONpEeAesTbCsS HalM-
4yye WIA OTCYTCTBHE 3arOTOBKH, BHOBb IPUXOJAINAs 3arOTOBKA JOJDKHA YCTaHAaBIIU-
BaThCsl Ha IepBOe€ CBOOOJHOE MecTO XpaHeHHs. llepemeleHue maHuIylisTopa, ocy-
LIECTBIIAIOLIErO IMIOCTAHOBKY 3arOTOBKM HA CKJIAJ M BbIJAYY M3 CKJIaJa, YIPaBIISETCS B
BHJIC€ HOMEPOB MECT XpPaHCHHUS.

13.

TemioBoi MyHKT >kuioro foma. JlomkHa o0ecrednBaThCsl aBTOMATU3ALINSA:

- KOHTPOJIb 1aBJICHUS U TEMIIEPATYPHI BOJBI,

- 3aIIMTa OT IPOTEYEK B MECTE YCTAHOBKH TEIUIOBOTO ITYHKTA;

- U3MEHEHUE TEMIIEpaTyphl [101aBAEMON B paAuaTOphl BOJBI IIyTEM YaCTHUYHOM MOAAYU
XOJIOOHOW BOJBI. PerynupoBaHue OCyIIECTBIIIETCS HA OCHOBAHMM JAHHBIX C JAaT4MKA
TEMIEPATYPHI BO3/1yXa Ha YJIMIIE.

14.

Cucrema BCHTUJIAIHUU MMPOMBILNIJICHHOI'O I€Xa — HC MCHCC YCTBIPEX BLITAKHBIX HACOCOB,
HEe MecHee 4 AAaTYUKOB TEMIICPATYPbI, IIPpU MPCBLIMNICHUN TEMIICPATYPBlI HAa OTHACJIBHBIX
ydacTKax nexa A0JIKHa BKIIOYAaTbCAd COOTBETCTBYIOIIAA BBITAXKKA. B CJIydac OTCYTCTBUSA
HIO,HGﬁ B ICXY BBITAXKKA JOJIZKHA OBITh OTKJIFOYCHA, IIpU IICPBOM BXOC pa60‘II/IX BCC BBI-
TSAKKHU JOJIKHBI OBITH BKIIFOYCHBI.

15.

baraxHbIil TpaHCTIOpPTEp B a3pOIOPTY: MPUEMHBINH KOHBEIep, Ha KOTOPBIA Oarax mnojaa-
€TCsl BPYUYHYIO, 3aT€M IIPOMEKYTOUHBIN KOHBEWEp, KOTOPBIM U3 MeCTa pa3rpy3KH Iepe-
BO3UT Oarax B 3aJl BbIJJauH, 3aMKHYThII KOHBelep B 3aie BbiAaun. Cucrema KOHBEHepoB
JIOJKHA BKJIIOYATHCS MPU PYyYHOW mojade Oara)ka W Ka)ablil U3 KOHBEHEPOB JOJKEH
OCTaHaBJIMBAThCs, KOTJJa 0arak Ha HeM rapaHTHPOBAHHO 3aKOHYMJICS.




