i’l i < P

MHUHHCTEPCTBO HAYKH | BBICIIETo oOpa3oBanus Poccutickoit @enepannu
denepanpHOE TOCYIAPCTBEHHOE OFOIKETHOE 00pa30BaTENbHOE
yUpexeHUE BEICIIEro 00pa3oBaHUs
«Komcomonbckuii-Ha-AMype rocy1TapCTBEHHBIN YHUBEPCUTET)

YTBEPXJIAIO
Hexan daxynprera
@axynmeyepremxn U YIIpaBJICHUS

- I'ymum A.C.
Gy L2 2021 T

PABOYAS TIPOT'PAMMA JUCITUAIIJINHDbI

«OCHOBBI TPOMBIIIUTEHHOW aBTOMATHKA U POOOTOTEXHUKI»

Hampasnennocts (mpodmiis) o0pa3oBaTeNbHOM IIpo- | YIIpaBleHHE WHHOBAIlMOHHBIMH IIPOCK-
IpaMMBI TaMu

Bun nmpomexyTodsol aTTe-
cTarnuu

3a4er ¢ OIeHKOH Kadenpa «DmekTponprBog ¥ aBTOMATH3ALKS IPOMBIIIIIIEHHBIX
YCTaHOBOK»

Komcomomnrsck-Ha-AMype
2021



Pazpabortuuk pabodeii mporpaMMEI:

Kangunar TeXHU9eCKIX HayK éZ Cyxopyxos C.1

COI'NTACOBAHO:

3aBemyromuit Kaheapoit

Kadenpa «2nexTponpruBo # aBTOMATH3AIMS IIPO-
MBIIICHHBIX YCTAHOBOKY

/:7
\J?/ < —  Yepnsni C.IL

3aBenyrONuii BEITyCKaroIel kahenpoi

<
Kadenpa «YpasieHnue HHHOBAIIMOHHLIMY IPOIEC- in y o
benp P = POt A ['oppkaBsrii ML.A.
CaMHU U MMPOEKTaMHU»




1 BBenenue

PaGouas mporpamma u (pOHJ OLIEHOYHBIX CPEICTB AUCHUTUTHHBI «OCHOBBI MTPOMBIIILICH-
HOM aBTOMAaTUKU U POOOTOTEXHUKH)» COCTaBIEHBI B COOTBETCTBHM C TpeOOBaHUAMU (perepalib-
HOTO rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa, YTBEPKACHHOTO NMpHKa3oM MuHOOpHaYy-
ku Poccuiickoit @eneparnuu Ne 870 ot 31.07.2020, u ocHOBHOM TTpodeCcCHOHAIBHON 00pa3oBa-
TEJIBLHON MPOrpamMMbl MOJATOTOBKHU «YTIpaBiIeHWEe UHHOBAIIMOHHBIMU MPOEKTAMU» MO HaIpaBiie-
HUIO MOATroTOBKH «27.03.05 MHHOBaTHKAY.

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[Ipodeccuonanpusiii cranaapt 40.033 «CITELHUAJIMCT 11O CTPATETMYECKOMY U
TAKTUYECKOMY IINTAHUPOBAHUWIO 1 OPTAHU3ALIUU ITPONU3BOJCTBAY.

O6061mmenHas TpynoBas pyHkuus: A TakTuueckoe ynpapieHHe IPOIECCaMy TUIaHUPOBa-
HUS ¥ OpraHM3allMy MPOU3BOJICTBA HA YPOBHE CTPYKTYPHOI'O MOJIpa3eiCHUs] MPOMBIIUICHHON
opraHu3aruu (oTaena, 1exa).

H3-1 CoBpemeHnHble METOJIbl OpraHU3allMd HAyKOEMKOTO IPOM3BOJCTBA M XapaKTepH-
CTHKH NEPEIOBBIX MPOU3BOICTBEHHBIX TEXHOJIOTHUH.

38.,[[21‘11/[ AUCI - CDOpMI/IpOBaHI/IC 3HAHUH B 00J1aCTH MMPUMCHCHHA aBTOMATU3HUPOBAHHBIX, MC-
IIJIMHBI XaTpOHHBIX 1 pO6OTOT€XHI/I‘IeCKI/IX CHUCTCM; KOHLCIIIHWH UX ITOCTPOCHUA U
TCPMHUHOJIOTUIO B HpOMBIHIJ'IGHHOfI ABTOMATHKC, MCXAaTPOHHUKEC U pO6OTO—
TCXHHUKCE.

YMeHue BBI6I/IpaTB HCO6XO,Z[I/IMBI€ THIIBI p06OTOTeXHI/I‘leCKI/IX U MCXAaTpOH-
HBIX CUCTEM; ONIPCACIIATH AJI1 HUX CIIOCOOBI M CUCTEMBI YIIpaBJICHHA, CIIO-
COOHOCTB OLCHMUBATb MEXATPOHHBIC U pO6OTOTCXHI/I‘leCKI/Ie CHUCTCMBbI Ha
MNPUTOJHOCTH PCHICHUSA KOHKpCTHOﬁ 3aga4du

OcHoBHble  pa3- | OCHOBBI aBTOMATH3alMU POMBINLICHHBIX NPOU3BOACTB: OCHOBHbBIE
nensl  /  TeMbl | TepMUHBI U onpeneneHus. Ctenenn aBToMmaTu3anuu, O000IeHHas CTPYK-
JUCLUIUINHEI Typa UH(OPMAILIMOHHO-YIIPABISAIONIMX CUCTEM, UCTIOIb3YEMBIX B IPOMBILI-
JIEHHOM IIPOM3BOJICTBE, Y POBHH aBTOMAaTHU3UPOBAHHBIX CUCTEM. ABTOMATH-
3a1Msl TEXHOJIOTMYECKHX IpoueccoB, CTPYKTypa CHUCTEMBI YIIPABICHUS TEX-
HOJIOTMYECKUM ITpoLeccoM. VICITOTHUTENBHBIE YyCTPONCTBA aBTOMATU3UPO-
BaHHBIX CUCTEM, V3ydeHne NpUHIMIIOB MAPKUPOBKU U UJCHTU(UKAIUSL
AJIEMEHTOB CUCTEM aBTOMAaTHKH, BbIIoIHEHHE PI'P, n3yuenue teopernue-
CKHX pa3JieloB JUCLIUILINHEI

OcCHOBBI cHCTEM I'MAPOABTOMATHKH U THEBMOABTOMATHKHU: Pu3ndeckue
OCHOBBI pabOTHI CHCTEM MMHEBMOABTOMAaTUKU. OO0OIIEHHAs! CTPYKTypa
ITHEBMaTUYECKUX CUCTEM, DJIEMEHTBI IIOJICUCTEMBI TIOJITOTOBKHU CKATOT0
BO3/yXa, DJIEMEHTHI MOICUCTEMBI TOTPEOIEHUS CKAaTOro Bo3ayXxa, OCHOBBI
paboThI pesieifHO-KOHTAKTHBIX CXEM B CTPYKTYpE cucTeM ympasienus, Oc-
HOBBI pabOTHI CUCTEM I'MIPOABTOMATHKHU. DJIEMEHThI CUCTEM THUIPO-
aBTOMAaTHKH, [3ydeHne 271eMEHTOB THEBMATHYECKUX cUCTeM, V3ydeHne
AJIEMEHTOB I'MAPABINYECKUX cXeM, BbinoaHeHue PI'P, usyuenue reopernye-
CKMX pa3JIeJ0B TUCIMILINHBI

YerpoiicTBa mosty4eHust, 00padoTKH U nepegayu HHPOPMaNUu B CH-
cTeMax NPOMBILLJICHHOH aBTOMATHKH: J[aTUNKKU B CTPYKTYPE CUCTEM
ynpasnenus. Knaccudukanus u npuHIUIBL JeHCTBUS 1aTYNKOB, Y CTPOM-
cTBa npeodpazoBanus curnainos — AT u LAII, Ilporpammupyemsie jgoru-
YecKHe KOHTPOJUIEPhI, OCHOBHBIE OnpeieNieHus 1 Kinaccudukamus, CocraB u
apxurektypa I1JIK, [IpombInuieHHbIE CHCTEMBI IEpeIaun JaHHBIX. KoMMy-
HukarronHsie nHTepdeticel, Cetu CAN, Profibus, Modbus, Industrial




Ethernet, latunku, [IppMenenne JaTYMKOB U PEICHHO-KOHTAKTHBIX CXEM
JUUIsL yIIpaBJIECHUS] THEBMATUUECKUMH CUCTEMaMH, BbinosiHeHue PI'P, u3yue-
HUE TEOPETUYECKUX PA3JeJIOB TUCLUILINHBI

BeesieHne B NPOMBILLICHHYI0 PO0OOTOTeXHUKY: [IpoMblnIeHHBIE pOOOTHI
— OCHOBHbBIE TEPMUHBI U onpeieneHnss, OCHOBbI IPUMEHEHNUS TPOMBIILIIEH-
HBIX pOOOTOB B CTPYKTYpE aBTOMaTU3UPOBaHHbIX cucTeM, M3ydenue aie-
MEHTOB aBTOMAaTU3UPOBAHHON IIPOU3BOACTBEHHOM JINHUH, V3yueHue OCHOB
paboThI ¢ NPOMBIIIJIEHHBIM POOOTOM-MaHUITYJIATOPOM, BbilloJHeHHE PI'P,
U3Yy4EHUE TCOPETUYECKUX PA3AEIIOB JUCIUILINHBI

2 IlepeyeHb MJIAHUPYEMBIX Pe3YJbTATOB 00y4YeHHS 10 AUCHUIINHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIeTeH N

[Ipouecc uzydenus nucuuIUIMHbL «OCHOBBI MPOMBIIUIEHHON aBTOMAaTUKU U pOOOTOTEX-
HUKW HaIpaBiieH Ha (OPMHUPOBAHUE CIEAYIOMUX KomreTeHIui B cootBercTBUM ¢ PI'OC BO n
OCHOBHOM 00pa3oBaTeIbHOM MporpaMmoi (Tabmuma 1):

Tabmuna 1 — KoMeTeHIMy 1 HHANKATOPBI UX TOCTHKCHUS

Ko v HauMeHOBaHHE KOM-
HEeTEHIINU

I/IHI[I/IKaTOpLI JOCTHIKCHUA

HnaanyeMLIe PE3YyIbTaThl
06y‘IeHI/I$I IO JUCHUIIIIMHE

O6menpodeccronanbHbIe

OIIK-2 Cnocoben (popmy-
JMPOBATh 3a7auu npodeccu-
OHAJILHOM JIESTENBHOCTH Ha
OCHOBE 3HaHUH MPO(PUIHHBIX
pa3lesioB MaTeMaTHYeCKuX,
TEXHUYCCKHX U €CTECTBCH-
HO-Hay4YHBIX JUCIHUIUIAH
(Mopyreit)

OIIK-2.1 3Haer 3aKOHBI PO-
(UITBHBIX pa3/Ie]IOB MaTeMaTH-
YEeCKUX, TEXHUYECKUX U eCTe-
CTBEHHO-HAYUYHBIX TUCIUIUIAH
OIIK-2.2 YmeeT npuMeHSTh
dusznUeckue, MaTeMaTHYECKUE,
TEXHUYECKHUE U €CTECTBEHHO-
Hay4HbIE METOJIbI, METOJI0JIO-
THH, CIOCOOBI U allTOPUTMBI JIJIst
dbopmyIupoBaHUS 3a7a4 Teope-
TUYECKOTO U MPUKIIATHOTO Xa-
pakTepa mpodeccuoHaIbHON
JIeATETbHOCTH

OIIK-2.3 Bnajeet HaBbIKaMu
MPUMEHEHUS 3HAaHUH TPOPUITB-
HBIX pa3JIeJIOB MaTeMaTHy4e-
CKHX, TEXHUYECKUX U €CTe-
CTBEHHO-HAYYHBIX JIUCIHUIUIAH
npu GpopmynrpoBaHUH Mpodec-
CHOHATBHBIX 337124

3HaTh 3aKOHBI PYHKIIMOHUPO-
BaHUs DJICMEHTOB aBTOMATH-
3UPOBAaHHBIX CUCTEM.

YMeTh NPUMEHSTh 3HAHUS
(bU3NYECKUX U MaTeMaTHYe-
CKHX 3aKOHOB IIPH TIOCTPOE-
HUU aBTOMAaTU3UPOBAHHBIX
CUCTEM H aJITOPUTMOB X pa-
OOTHI.

Brnanets HaBbIKaMu pa3padoT-
KU HECJIOKHBIX CHCTEM aBTO-
MaTHU3aIIU C PUMEHEHHEM
3HaHUU TPOGUIBHBIX paz/e-
JIOB MaTeMaTUIECKHUX, TEXHHU-
YEeCKUX U €CTECTBEHHO-
HAyYHBIX JIUCIIATLINH.

3 MecTo AUCHHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeJbHOI MPOrpaMMbl

Jucrtunnmaa «OCHOBBI IPOMBIIITIEHHONW aBTOMAaTUKU U POOOTOTEXHHUKW» U3ydaeTcs Ha 3

Kypce, 5 cemecTpe.

JuciunianHa BXOIUT B cocTaB O0oka 1 «Jluctumimabl (MOAYIIN)» U OTHOCHTCS K 0a3o-

BOI1 4acCTHU.
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Jlnist OCBOEHUS AMCUUIUIMHBI HEOOXOMMbI 3HAHUSI, YMEHHSI, HABBIKU U / MJIU OTIBIT TpPaK-
TUYECKOM AeATeNbHOCTH, C(POPMUPOBAHHBIE B MIPOLIECCE U3YUCHUSI AUCLUIUINH / PAKTUK: «XU-
Mus», «Martematukay, « QNEKTPOTEXHUYECKUE MaTEpUabl U 3JIEMEHTHI JIEKTPOHHON TEXHUKUY,
«®Puzukay», «Teopust BEpoATHOCTEH U MaTeMaTHyecKasl CTaTUCTHKAY, «MeTposorus u TeXHu4e-
CKHE€ U3MEPEHUS.

3HaHUsA, YMEHUs U HaBBIKHM, C(OPMHUPOBAHHBIE NMPH U3YYEHUU AUCHUIUIMHBI «OCHOBBI
IPOMBIIIJICHHON aBTOMAaTUKH U POOOTOTEXHUKH», OyIyT BOCTpEOOBAHBI MPHU U3YUYEHUH TOCIE-
JOYIOUIMX JUCHMIUIMH: «TelleKOMMYHUKAIIMOHHBIE CUCTEMBD», «Y4eOHas MpakTHKa (03HAKOMHU-
TeJbHAasl IPAKTUKA)».

JucuuruimHa «OCHOBBI IPOMBIIUIEHHOW aBTOMAaTUKM U POOOTOTEXHUKHU» YaCTUYHO pea-
au3yeTcst B GopMe MPaKTHUECKOH MOATrOoTOBKH. [IpakTryueckast MOArOTOBKA OPraHU3yeTCsl TyTeM
IPOBE/ICHUS / BBIIIOJIHEHUS JIAOOPATOPHBIX pabOT, CAMOCTOSTENbHBIX paboT.

JucuumiuHa «OCHOBBI IPOMBILUIEHHON aBTOMaTUKU U pOOOTOTEXHMKW» B paMKax BOC-
IUTATENIbHOM paboThl HallpaBieHa Ha (OPMHUPOBAHUE Yy OOYUAIOIIMXCSI YMEHUS apryMEHTHPO-
BaTh, CAaMOCTOSATEIBHO MBICIUTh, Pa3BHBAE€T TBOPUYECTBO, NpOo(ecCHOHaTIbHBIE YMEHHUS WU
TBOPYECKU PA3BUTOM JIMUHOCTH, CUCTEMbI OCO3HAHHBIX 3HAHWH, OTBETCTBEHHOCTH 3a BBIIOJIHE-
HUE y4eOHO-TIPOU3BOICTBEHHBIX 3aJaHUM U T.1.

4 O0beM AUCHUNIMHBI (MOAYJIS) B 324eTHBIX €IMHULAX C YKAa3aHHEM KOJINYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npenojaaBa-
TesieM (110 BUAAM y4eOHBbIX 3aHATHII) U HA CAMOCTOSITEJILHYIO padoTy 00y4aromuXxcs

O61as TpyA0eMKOCTh (00beM) NUCHUILINHBI COCTaBIseT 4 3.¢., 144 akax. yac.
Pacnipenenenne o0beMa TUCHUIIIMHBI (MOYJIsl) IO BUJAM y4€OHBIX 3aHSATHUN MPEICTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCHUIUTUHBI (MOJIYJIS) TTO0 BHJIAM YUEOHBIX 3aHSATHIM

O0BeM QUCIHATUIHHEI Bcero akanemu-
YEeCKHUX YacoB

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 144

KonrakTHasi ayiuropHasi pa6ota o0y4aommxcs ¢ npenoaaBareieM (1o 48
BH/JaM Y4eOHBIX 3aHATHI), BCETr0

B ToM uncie:

3aHATHS JeKIMOHHOro THNAa (JISKIMH ¥ MHbIC ydeOHbIe 3aHATHsA, mpeny- | 24
CMaTpHUBAIOIIME TPEUMYIIECTBEHHYIO Tepeaady yueOHoil uHpopmaluu me-
JIaTOTUYECKUMH pAaOOTHUKAMHU), B TOM YHCIIe B popMe MPAKTHUECKOU IMOJI-
TOTOBKU: 4

3AHSITHS CEMHHAPCKOro THNA (CEMHHApHI, MPAKTUYECKUE 3aHATHSA, mpak- | 24
TUKYMBI, JaOOpaTopHble pabOThl, KOJUIOKBUYMbl M MHBIE aHAJIOTUYHbBIE 3a-
HATHS), B TOM YHClie B (popMe MpaKTHIECKOM MO OTOBKH: 8

CamocTosiTeJbHAsI pa6oTa 06yualOMMXCS U KOHTAKTHAsE padoTa, Bimo- | 96
qarolasi TPYIINOBbIE KOHCYNbTAllMH, HHIUBUAYaIbHYIO paboTy o0ydaro-
muXCcsa € OpernogaBaTCIIMU (B TOM YHCJIIC WHIAWBHUAYAJIbHBIC KOHCYJIbTA-
IIUH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON
cpene By3a




[TpomexyTouHas arTecTanus 00yJaromuxcs — 3aueT ¢ OLEHKOM

5 Conepxxanue TMCUUIIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKaIeMUYEeCKUX YACOB M BU/0B Y4eOHOM

padoThI

Tabnuna 3 — CTpyKTypa U cofiepKaHHe

JUCHUTITAHBI (MOJTYJIs1)

HaumenoBanue pa3zienoB, TeM U CO-
JiepXKaHue MaTtepuaia

Bunet yueGHoI paboThl, BKIIFOYAsi CAMOCTOSITEIILHYIO
paboTy 00yJarOIIUXCS M TPYJOEMKOCT (B Hacax)

KonraktHas paboTa npenoaasatens ¢ 00y4daro-

HIAMHCS

Jlexuun CeMuHapckue
(mpakTHUYecKue
3aQHSTHS)

JlaboparopHbie
3aHATHS

CPC

OcHOBBI AaBTOMATH3

AllUH MPOMBIIIJICHHBIX ITPOU3BOJICTB

OcHoOBHbIE TEPMHUHBI U ONpe/ieie-
Husi. CTeneHn aBTOMaTU3alMU

2

O06001IeHHAs1 CTPYKTYpPa UHPOP-
MAINHOHHO-YNIPABJSIOIIHX CHCTEM,
HCMOJIb3yeMbIX B IPOMBINLIEHHOM
NPOU3BOJICTBE

YpoBHH aBTOMATU3UPOBAHHBIX CH-
cTeM. ABTOMATH3alUsl TEXHOJI0TU-
YeCcKHX MPOIECCOB.

CTpyKTypa cucTeMbl YIpaBJieHUs

TEeXHOJIOrH4ecKuM npoueccom. Uc-
MOJIHUTEJIbHbIE YCTPOHCTBA aBTO-

MATH3MPOBAHHBIX CHCTEM™

2*

H3y4eHne NnpUHIUIIOB MAPKUPOBKHU
U uaeHTHUKALMS IT1eMEeHTOB CH-
CTeM aBTOMATHKH

BbInoJiHeHue PI'P

u3ydyeHHe TeOPeTHYECKHUX Pa3iesioB
AUCHUILINHDBI

10

OCHOBBI CHCTEM THAPOABTOMATHKHA U MHCBMOABTOMATHKH

du3znyeckne 0CHOBBI padoOTHI CH- 2
cTeM MHeBMoaBTOMaTHKH. 0000-

IICHHaA CprKTypa IIHeBMaTHu4e-

CKHX CHCTEM

DJIeMEeHTHI MOACHCTEMbI OAT0TOB- 1

KH CKaTOoro Bo3ayxa




DJieMeHThI OACUCTEMbI OTPedIe- 2
HHUSI CKATOr0 BO3IyXa

OcHoBbI padoThI pesieiiHo- 1
KOHTAKTHBIX CXeM B CTPYKTYype CH-
cTeM yNnpaBJIeHUs!

OcHoBBI pa00THI CHICTEM I'HAPOAB- 2
TOMATHKH. JJIeMeHTbI CHCTEM TH/I-
PO-aBTOMATHKHU

HN3yyeHue 3J1eMEeHTOB ITHEBMaTHYe- 4

CKHX CHCTEM

HN3y4yeHue 3J1eMEeHTOB Ir'HIpaBInye- 4

CKHX CXeM

Bpinogunenue PI'P 10
24

HU3yUyeHHe TeopeTHYeCKNX Pa3/ieioB
JAUCHHUILIHHBI

YcerpoiicTBa noJsiyuyeHusi, 00padoTKu M nepeaayu MHGOPMAIMU B CHCTEMAaX NMPOMbILILIEH-

HOH aBTOMATHKH

JIaTYMKHU B CTPYKTYpe cUCTeM 1
ynpasienus. Knaccupukanus u
NPUHUIMIBI I CTBUS JaTYHKOB

YcrpoiicTBa npeodpa3oBaHus CUT- 2
HayoB — ALIIT u LNAII

IIporpammupyemble JIorTHYeCKHe 1*
KOHTPOJLIePbl, 0OCHOBHBIE ONIpe/e-
JIeHUsl U Kjaaccupukanusa™

Cocras n apxutektypa ILJIK 1

IIpomblinIeHHBIE CHCTEMBI NEpena- 2

4yu naHHbIX. KoOMMyHHKaIHOHHbIE

HHTep(Penchl

Cern CAN, Profibus, Modbus, In- 1

dustrial Ethernet

JaTanku™ 4*
IIpumeHeHNe JATYMKOB U peJIeHHO- 4*

KOHTAKTHBIX CXEM /IJISl YIIPABJICHUA
MHEBMATHYECKHMHU CHCTEMaMH ™

BbInoiHenue PI'P

10

U3ydyeHHe TeOPeTHYECKHUX Pa3iesioB
AUCHUILINHBI

10




BBenenne B NpOMBIIIJICHHYI0 POOOTOTEXHUKY

IIpombinIeHHBIE POOOTHI — OCHOB- 1
Hble TEPMUHBI U ONpe/e/IeHUus

OCHOBBI NIPMMEHEHUs POMBIIII- 1
JICHHBIX PO0OOTOB B CTPYKTYpe aB-
TOMATH3HPOBAHHBIX CHCTEM

HN3y4yeHue 3j1eMeHTOB aBTOMATH3H- 2
POBaHHOI NPOU3BOJACTBEHHOM JIM-
HHUU

N3y4denune ocHOB padoThI ¢ PO- 2
MBIILJIEHHBIM PO0OOTOM-
MAHHUIYJISTOPOM

Bpinogunenue PI'P 8

H3yYeHHe TEOPEeTHYECKUX Pa3/iesioB 12
AV CHHIITAHBI

HUTOI'O no aucuuminHe 24 24 96

* peanuzyeTcs B popMe MpakTUYECKOU MOATOTOBKU

6 BueaynuTopHasi caMmocTOsiITeIbHASI PA00Ta 00y4aIOIIMXCA MO IMCUUILIUHE (MOAY-
JI10)

[Ipu mIaHUPOBAHUU CAMOCTOSITEIILHON PaOOTHI CTYICHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCS CJIEIYIOIIUM paclpeeIeHUEM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Tab6nuia 4 — Pexomenyemoe pacnpeiesieHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KommnoHeHTBI caMoCTOSITEIbHON PadoThI KonnyectBo 4yacos
Brimmonnenue ortdera M MOAroTOBKA K 3amute PI'P 36
N3ydenune TeopeTHYecKux pa3aeiaoB JUCIUTLIHHBI 60

7 OueHoYHbIE CPeICTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMeKYTOYHOMI
arTecTalMy O0YYAOIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPEJICTB Ul NPOBENEHUS TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U INPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUi WM WHBIX MaTepHaliOB, HEOOXOIUMBIX IS
OILICHMBAHMSI PE3yJIbTAaTOB OOyUEHHUS MO AUCHMILIUHE (MOJYJI0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeToaUuYecKoe 1 MH(OPMAITHOHHOE O0ecneyeHue TUCIUILUIUHBI (MOYJIf)

8.1 OcHoBHas nuTEparypa
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3) UBmuH, B. I1. CoBpeMeHHasi aBTOMAaTHKa B CUCTEMax YIPaBJICHHS TEXHOJIOTHYCCKUMHU
npoueccam : yueOHuk / B.I1. UBmun, M.1O. Ilepyxun. — 3-e uzn., ucnp. u gon. — MoOCKBa :
NHOPA-M, 2021. — 407 c. : wn. + Jlon. Mmarepuansl [DnekTpoHHBIN pecypc]. — (Bricmiee 06-
pazoBanue: Crernmanurer). — DOl 10.12737/1216659. - ISBN 978-5-16-016698-8. - Tekcr :
anektpoHHbi. - URL: https://znanium.com/catalog/product/1216659 (nara oOparieHus:
15.06.2021). — PeskuM g0CTyIa: MO MOIIUCKE.

4) llummos, O. B. [Iporpammupyembie KOHTPOJLIEPHl B CHCTEMaX MPOMBILIUICHHOH aBTO-
Matuzaruy : yaeonuk / O.B. [llumos. — Mocksa : UH®PA-M, 2021. — 365 c. + [{on. matepu-
anel  [DnexkTpoHHbli  pecypc]. —  (Bwicuiee  oOpazoBanue: — bakamaBpuar). —
www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-011205-3. - TekcT : saekTponHsiii. - URL:
https://znanium.com/catalog/product/1206071 (mara oopamenwus: 15.06.2021). — Pexxum gocry-
1a: 1o MOJIKUCKE.

8.2 JlomonHHUTENbHAS TUTEpaTypa

1) O6pa3oBaresbHas pOOOTOTEXHHUKA : YI€OHO-METOAMYECKUN KOMIUICKC AMCIUIIMHBI /

cocraBurenu A. C. Cobonesckuii, 3. @. lllapunoa. — UYensOunck : YensiOMHCKHA TOCyIap-
CTBEHHBIN Menaroruueckuii yausepcuret, 2014. — 32 €. — TekcrT : 21MeKTPOHHBIH // DIIeKTpOoH-
HO-OMOIMOoTeYHAs cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/31915.html (gara obpamenus: 15.06.2021). — Pexum pocryma:
JUISL aBTOPU3UD. NT0JIb30BaTEIEN

2) ABTOMaTHKa ¥ aBTOMATH3alHUs MPOM3BOJICTBEHHBIX MPOIECCOB | METOIUYCCKUE YKa-
3anus / coctasurenu b. H. Boponkos, B. B. Ky3nernos, B. B. Pesanuenko. — Cankr-IlerepOypr
: Cankr-IleTepOyprckuil rocyaapCTBEHHBIM apXUTEKTYpPHO-CTPOUTENbHBIA yHHBepcuTeT, ObC
ACB, 2014. — 56 c. — Tekct : 3JeKTpOHHBIA // DnekTpoHHO-OMOMMoTeyHas cucrtema I[PR
BOOKS : [caiitr]. — URL: https://www.iprbookshop.ru/33294.html (mara oOpameHus:
15.06.2021). — Pexxum pocTyma: AJisi aBTOPU3HP. MOJIb30BaTeCH

3) ABTOMAaTH3AIMS U YIIPABICHUE B TEXHOJIOTHYECKHX Komiutiekcax / A. M. Pyceukuid, I1.
A. Butsse, M. JI. Xeitden [u ap.] ; mox penakiueit A. M. Pyceukuit. — MuHck : benopycckas
Hayka, 2014. — 376 c¢. — ISBN 978-985-08-1774-7. — TekcT : 35eKTpOHHBIN // DIEKTPOHHO-
oubmuoreunas cucrema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/29574.html
(mata oOpamenus: 15.06.2021). — Pexxum goctyna: st aBTOPU3UP. MOJIb30BaTENIEH

8.3 CoBpeMeHHBIE MTpodeccroHalbHbIe 0a3bl JAHHBIX U MH(OPMALMOHHBIE CIPABOYHbIE
CHCTEMBI, HCTI0JIb3YEMBbIE TP OCYIIECTBICHUN 00pa30BaTeIbLHOIO Mpoliecca 1Mo JUCIUITIINHE

1) bubnuoreka POOU http://www.rtbr.ru/rffi/ru/library
2) Hayunas  osnektpoHHas ~ OuOmuoteka  "KubGepJlenmnka"  https://cyberleninka.ru/
3) Envnoe okHO nocTyna K nH(GopMalnoHHbIM pecypcaM http://window.edu.ru/

8.4 Ilepeuenp pecypcoB MH(OPMAIIMOHHO-TENIEKOMMYHHKAIIMOHHON cetu «MHTepHeT»,
HEOOXOIUMBIX JJIsl OCBOEHUS AUCHHUIUINHBI (MOIYJIs)

1) hydro-pnevmo.ru : T'mapaBnuyeckue W THeBMaTtudeckue cucrtembl : caiit. URL:
http://www.hydro-pnevmo.ru/ (rara obparmienuns: 15.06.2021)

2) lnHOBaMu B TNPOMBINDIEHHOCTH: MEXaTpOHMKa W poOoToTeXxHWKa : o0Opa3oBa-
TenbHBINA Kypc Ha miaatrgopme «Coursera» / ['opdbenko M.B., I'opbenko T.U. // Coursera: o6pa-
3oBatenpHas tuatdopma. — URL: https://ru.coursera.org/learn/innovations-in-industry-robotics
(mata obpamenus: 15.06.2021)
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8.5 JIuueH3noHHOE U CBOOOTHO PAaCIpOCTpaHsIeMOoe MPOrpaMMHOE 0OecIieYeHne, UCTIONb-
3yeMoe MpH OCYLIECTBICHUH 00pa30BaTeIbHOTO MpoIiecca Mo IUCHUTIINHE

Tabnuna 5 — [lepeuenpb UCHOIB3YeMOTr0 MPOrPaAMMHOT0 00ecieueHus

Hanmenosanue I10 PekBU3UTHI / yCIIOBUS UCTIOIH30BAHUS

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

9 Opranu3auMoOHHO-TIEIATOrHYEeCKHe YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLECcCca periJaMeHTupyeTcs y4eOHbIM IJIAHOM U pac-
NUCaHWeM y4eOHBIX 3aHATHH. SI3bIk 0OyueHHs (mperogaBaHusi) - pycckuil. [[ns Bcex BuIOB
ayJIUTOPHBIX 3aHATUHN aKaJEeMUUYECKUN 4ac yCTaHABIIMBAETCS IPOAOKATEIBHOCTHIO 45 MUHYT.

[Ipu GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOPUU 00ydaro-
IIMHACS MUMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLIMX TUCUUIUIMH U MPO(ECCUOHATBHBIX MOY-
Jelf, OCBOGHHBIX B IPOIIECCE MPEIIIECTBYIOIETr0 00y4IeHus, KOTOPBIH 0CBOOOXKIaeT o0ydaromie-
rocsi OT HEOOXOJMMOCTH UX TOBTOPHOI'O OCBOEHMUS.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4ebHblil npoliecc Npy NpernoAaBaHuy Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaau-
LMOHHBIX, THHOBALIMOHHBIX U MH(MOPMAIIMOHHBIX 00pa30BaTeIbHBIX T€XHOJOrMM. Tpanuunon-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMU U CEMUHAPCKUMU (IIPAKTUYECKU-
MH) 3aHATHSAMHU. VIHHOBaIIMOHHBIE 00pa30BaTE/IbHbIE TEXHOJIOTUU UCIIONIB3YIOTCA B BUJE LLIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (GOpM NpoBereHus 3aHatuil. MHdopmanmonnsie
o0pa3oBaTeNbHbIE TEXHOJOTUU PEATU3YIOTCS MYTEM aKTUBU3ALMU CaMOCTOSITENIBHOM pPabOThI
CTYZICHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeNbHOIl cpefe.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKIMOHHBIN Kypc MpeanoaraeT CuCTeMaTU3UPOBAHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu nekrop 00s3aH MperynpeIuTh CTYI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH KypcC.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONbLINKM 00beM HMH(pOpMalMU U 0OecreunBaTh
Oosee riry0oKoe MOHMMaHHE y4eOHBIX BOIPOCOB MPHU 3HAUUTEIBHO MEHbILEH 3aTpare BPEMEHH,
4yeM 3T0 TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

9.3 3aHATHA CEMHUHAPCKOI0 THIIA

CemuHapcKue 3aHATHA MPEJCTABIAIOT COOON JeTaln3alMIo JEKIIMOHHOTO TEOPETUYECKO-
ro MaTepuasa, MPOBOIATCS B LIENAX 3aKPEIUIEHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIbl.

OcHoBHO# (hopMOIi TPOBEJICHHSI CEMHUHAPOB SBJSIETCS 00CYyX/IeHHe Hauboee nmpodieM-
HBIX M CJIOKHBIX BOMPOCOB IO OTAEIBHBIM TE€MaM, a TakXe pa30op MPHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mIpenojaBaTessl BXOJAT: OKa3aHHE METOAWYECKOH Mo-
MOIIM ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLIECHUBAETCS IO CIEAYIOLUIUM KPUTEPUIM:
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- OTBETHI Ha BOIPOCHI, IIpeUIaracMble IIPernoaBaTeieM;

- y4acTHE B JUCKYCCHUSAX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/1aHUH;

- aCCUCTUPOBAHUE MPENOJABATENI0 B IPOBEACHUN 3aHATHH.

OTBet foKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPIKATh
CCBUIKU Ha UCTOYHUKHU.

JIoknaznsl ¥ ONIIOHMPOBAHHUE JTOKJIAJOB IIPOBEPSIOT CTEIEHb BIAICHUS TEOPETHYECKUM
MaTEpUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOIOCTh PACCyKIACHUM.

OneHuBaHUE 3a/1aHUl, BBIIIOJIHEHHBIX HA CEMUHAPCKOM 3aHATHUH, BXOJUT B HAKOIUICH-

HYIO OLICHKY.
9.4 CamocrosiTesibHasi padoTa 00yYarOMXCs MO JUCHUIJINHE (MOLYJII0)

CamocrosiTenbHass paboTa CTYJEHTOB — 3TO IPOLECC aKTHUBHOTIO, I€JICHANPABICHHOIO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEHUIH 0€3 HEeNOCPEICTBEHHOIO0 Y4acTHsl Mpernoa-
BaTels, XapaKTCPU3YIOIIUICS MPEeAMETHOW HANpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AESATEIbHOCTH 00yUaroIIerocs.

[enu camocTosATENbHON PabOTHI:

- CUCTEMAaTHU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliupeHne TEOPeTHUECKUX 3HaHU;

- (popMUpOBaHUE YMEHUN HCIOJIb30BATh HOPMAaTUBHYIO U CIPAaBOYHYIO JOKYMEHTAIUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSTEILHOCTH MBILUIEHUS], TBOPYECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAaMOPAa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM TPYHIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHon0rUa OpraHU3ay CaMOCTOSTENbHONW pabOThl CTYICHTOB BKJIIOYAET MCIOJIb30BaA-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
POXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOOUTh K CaMOCTOSTENbHOM paboTe Kak K HauBaKHEHIIEMY
CPECTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJIAZ0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUSI ONPEEIICHHBIX HABBIKOB M MCIOIb30BaHUs Mpodec-
CUOHAJIbHOW JIUTEPaTYpBHI.

9.5 MeTtoanueckue YKazaHud AJasd oﬁyqammnxcn M0 OCBOCHHMI0 NUCHMUITJIMHBI

[Ipu M3yueHnun TUCHUTIITUHBI 00YYaIOIIMMCS 11€JI€CO00Pa3HO BHITIOIHSTH CIEYIONTUE pPe-
KOMEHJIaIUH;

1. U3yuenue yueOHON JUCITUTIIMHBI TOJDKHO BECTUCH CHCTEMATHYECKH.

2. Ilocne n3yueHus: Kakoro-mubo pasfena mo yueOHUKY WU KOHCIIEKTHBIM MaTepHaiaM
PEKOMEHYETCS IO MaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, ONIPEACICHUS, TOHATHS pa3ie-
Ja.

3. Oco0oe BHUMAHHE CIIETYET yJCIUThH BBHITTOJIHEHHIO OTYETOB IO MPAKTHYECKUM 3aHSITH-
SIM U UHAUBUIYAJIbHBIM KOMILJIEKCHBIM 33/IaHUSIM HA CAMOCTOSTEIHHYIO paboTy.
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4. Bcst TemaTHKa BOIIPOCOB, U3YYACMbIX CAMOCTOATCIIbHO, 3a4aCTCA Ha JICKIHUAX MPCIO-
naBartesneM. VM ke [1aroTcsi HCTOYHMKH (B MEPBYIO O4Yepe/lb BHOBb M3AHHBIE B IEPUOANYECKON
HAYYHOI JuTeparype) Juis 0ojee AeTaIbHOTO MOHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUU.

IIpu camocTosATENIBHON POPAOOTKE Kypca 00yyaroluecs J0KHBIL:

- IPOCMATPHUBATh OCHOBHBIE ONPECNCHHS U (haKThI;

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U IONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AaHHOTAL[UU U KOHCIICKTBI
Han0oJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNs, aHAJIOTHYHBIC IIPEUIaraéMbIM Ha 3aHATHUSAX;

- UCTIOJIB30BATH JJIS1 CAMOIIPOBEPKU MaTepUaibl POHAA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnevyeHusi, He00X0UMOro /ISl 0CY-
HIECTBJIEHUS 00PAa30BATEILHOIO Mpolecca Mo AUCHuIInHe (MOLYJI10)

10.1 YueOHo-1a00paTopHOE 000pPYyA0BaHUE

Tabnuna 6 — [lepeuens o0opyaoBaHus 1ad0paTOpun

Aynutopus | HaumenoBanue Hcnons3yemoe 000pyaoBaHme
aynuTtopuu (1abo-
paTopun)

101/3 Jlaboparopus nipo- | YHHBepcalbHas poOOTH3MpOBaHHAs yducOHas suciika (3
MBIIICHHON po00o- | mT.) YHUBEpCcaAIbHAs pOOOTU3UPOBaHHAS COOPOYHO-
TOTEXHUKHU cBapoyHas siueika (1 mr.) PoOoTusupoBaHHas sueiika Me-

xaHu4eckoit oopadborku (1 mr.) UTTepOneBblii BOJIOKOH-
HbIi na3ep JIC-2 B KOMILIEKTE C YUILIIEPOM U BHEILIHEH OI1-
TUKOM (1 1mT.)

103/3 JIa6oparopus npo- | Komruiekt yuebHoro obopynoBanus OCHOBBI aBTOMaTH3a-
MBIIIVIGHHON aBTO- | uu npou3BojicTBa (1 mt.) Kommiekt yue6Horo obopymno-
MaTHKH BaHUs ABTOMATHU3MPOBaHHAs MPOU3BOACTBEHHAs TMHUA (1

IIT.)

10.2 TexHu4eckue u 31eKTPOHHbIE CpPeACTBa 00y4eHHA
OTCYyTCTBYIOT
11 HNuble cBeneHus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHne NUCIUILTMHBI 00YYarOIUMHUCS C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbBSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JAPYTUMHU OOY4YaIOIIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [IpennosnaratoTcs cienuanbHble YCIOBHS JUISI MTOTy4YeHUs] 00pa3oBaHUs 00yJaronuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HaKOMHUTCSA € IMCHUXOJIOTO-(PHU3HOIOTHIECKUMU
O0COOCHHOCTSIMU OOYYaroIIMXCs MHBAIMUJOB U JIULl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 370DO-
Bbsl, MHAWBUYAIBHBIMU NPOrpaMMaMK peaOWIMTAllMi UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
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XOJUMOCTU OCYIIECTBISICTCS JOMOJHUTENbHAS MOACPKKa MPENoJAaBaHusl ThIOTOPaMH, MCUXO0-
JloramMH, COIIMaIbHBIMU paOOTHUKAaMU, MPOIIEIIIUMU MOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUU ¢ MeToAMYeCKUMHU pekoMeHaanusiMu Munoopaayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs HMCIOIb30BaTh COIMAIbHO-aKTHUBHBIC U Pe-
(iiekcuBHBIE METOIBI 00YUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHOIN peaOUINTaluy C HENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUH IOJHOICHHBIX MEXJINYHOCTHBIX OTHOILLIEHUH C APYTUMU CTY/CH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTaBICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauanbHOW, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHEIHMATbHBIX TEXHHUYECKUX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
o0OydeHus O0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii Kk Hy>xkaam jimi ¢ OB3.

®dopma NpoBeACHUs ATTECTALMK IS CTYACHTOB-UHBAJIN/I0B YCTAHABIMBAETCS C YUETOM
WHAMBUAYaAIbHBIX TIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmarpuBaet-
cs1 TocTymHas popma MpeI0CTaBICHNUS 33JaHUi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TIEUATHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUICHUSMH OMOPHO-
JIBUTATEIBHOTO ammapara);

- B IIeYaTHOM (popMe WM AJIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (7151 JIUL C HAPYILLIEHUSIMU CIIyXa, peUH, 3pEHuUs);

- METOJ/IOM UTEHUS aCCUCTEHTOM 33IaHUs BCIYX (11 JIUI C HAPYLICHUSIMU 3PCHHUS).

CryneHTaM ¢ MHBAIMJHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIEHTOB IMpeaycMaTpuBaeTcs AOCTYyMHAas GopMa mperocTaB-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- TUCBMEHHO Ha OyMmare win HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI C HApYILIECHU -
MU CllyXa, peuH);

- BEIOOPOM OTBETa M3 BO3ZMOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTATEJILHOTO aliapara);

- YCTHO (17151 JIUI C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arapara).

[Ipu HeoOxomuMoOCTH 17151 00YHAIOIIMXCS ¢ MHBAIMIHOCTHIO MIPOLEAYPA OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHHSI MOKET MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEACTB

o IMCIOMIIJIMHE

«OCHOBBI HpOMbIIHJIeHHOﬁ ABTOMAaTHKH U pOﬁOTOTEXHI/IKI/I»

Hanpasnenue noarotroBku 27.03.05 UaHoBatuka
Hanpasnennocts (mpoduiib) oOpa3oBaTesibHOW Mpo- YIpaBieHHEe WHHOBALMOHHBIMHU IPOEK-
IrpaMMBI TaMu
KBanudukamnms BbITYyCKHIKA bakanasp
['ox Havasa moAroTOBKHU (TI0 y4eOHOMY ILJIaHY) 2021
®opma 00yueHus Ounas popma
TexHomnorust 00yueHust TpanuuroHHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
3 5 4
Bun npomexyTo4HOM aTTe- ObecneunBaroliee NoapasieneHue
CTallH
3aueT ¢ OLIEHKOM Kadenpa «3aexTponpuBo 1 aBTOMaTH3ALMsI TPOMBIIUIEHHBIX
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

KO,I[ N HAUMCHOBAHHEC KOM-
NECTCHI N

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Inanupyemble pe3ynbTaThl
00ydYeHUs 1O TUCIUTIINHE

O6menpodeccrnoHanbHbIE

OIIK-2 Cnocoben dpopmy-
JMPOBATh 3a7auu npodeccu-
OHAJIBHOH JIESITEBHOCTH Ha
OCHOBE 3HaHUH MPOPUIHHBIX
pa3lesioB MaTeMaTH4YeCKuX,
TEXHUYECKHX U €CTECTBCH-
HO-HAyYHBIX JUCIHIUINH
(MopyIiei)

OIIK-2.1 3HaeT 3aKOHBI MPO-
(GUIBHBIX pa3eIOB MAaTEMAaTH-
YEeCKUX, TEXHUYECKUX U eCTe-
CTBEHHO-HAYYHBIX JUCIUTLINH
OIIK-2.2 Ymeer npuMeHsITh
¢du3nveckre, MaTeMaTUYECKHE,
TEXHUYECKHUE U €CTECTBEHHO-
HAy4YHBIC METO]IbI, METOJ10JIO-
THH, CIOCOOBI U aJITOPUTMBI ISt
dbopmyIupoBaHUs 33724 Teope-
TUYECKOTO U MPUKIIATHOTO Xa-
pakTepa nmpodeccuoHaTbHON
JESITEIIbHOCTH

OIIK-2.3 Bnageet HaBbIKaMu
MPUMEHEHUS 3HAHUN TPOPUITB-
HBIX Pa3/IeJIOB MaTeMaTHe-
CKUX, TEXHUYECKHX U ecTe-
CTBEHHO-HAyYHBIX JUCIHATLINH
npu GpopmynupoBaHUH mpodec-
CHUOHAJILHBIX 33724

3HaTh 3aKOHBI PYHKITHOHUPO-
BaHUs DJIEMEHTOB aBTOMATH-
3UPOBAaHHBIX CUCTEM.

YMeTh NpUMEHSATh 3HAHUS
bu3nYeCKUX U MaTeMaTHue-
CKHX 3aKOHOB IIPH TIOCTPOE-
HUM aBTOMATU3UPOBAaHHBIX
CUCTEM H aJITOPUTMOB X pa-
OOTHI.

Bnanets HaBbIKaMu pa3padoT-
KU HECIJIOKHBIX CUCTEM aBTO-
MaTHU3alliU C PUMEHEHUEM
3HaHWI MPOQUIBHBIX pa3/e-
JIOB MaTeMaTUIECKHUX, TEXHHU-
YECKHUX M €CTECTBEHHO-
HAyYHBIX JUCIUTUINH.

Tabmuua 2 — [Taciopt ¢oHa OIIEHOYHBIX CPEICTB

KonTpoaupyembie dopmupyemast HaumeHoBaHue IMoka3aTenu oueHKH
pa3aeJibl (TeMbl) AU C- KOMIIETEeHI U OLICHOYHOI0 Cpea-
HMILJIMHBI cTBa
Paznen 1-4 OIIK-2 3amuTa naboparop- | ApryMEHTHPOBAHHOCTh
HBIX paboT OTBETOB
Paznen 1-4 OIIK-2 PT'P [TosnHOTA M TPaBUIIBHOCTH
BBITIOJTHEHUS 3a1aHUS
Paznen 1-4 OIIK-2 Tect IIpaBUIBHOCTD BBINIOJIHE-
HUS 3aJJaHUs

2 MeToauveckne MaTepHuaJIbl, ONpeessiolue Npoue1ypbl OeHUBAHUS 3HAHHUIA,
YMeHUi1, HABBIKOB U (MJIM) ONBITA JeATeJIbHOCTH, XapaKkTepu3ywume npouecc popmupo-

BaHHUS KOMIIETEHIMIA

Meroanueckue Matepuaibl, ONPEACIAIONINE TPOLETyphl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA IEATEIbHOCTH, PEACTABICHbI B BUJE TEXHOJOTMUECKONW KapThl TUCIIHU-

IUTMHBI (Tabnuna 3).




Tabmmia 3 — TexHosornueckas Kapra
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HaumenoBanue oue- Cpoxu BbI- HIxkana Kpurepun oueHuBanus
HOYHOI0 CpeCcTBa MOJIHEHU S OlLleHUBAHUS
5 cemectp

HpOMe?KyTO‘lHaH aTrecranus B (])opMe «3auer ¢ OIIEHKOM»

JlabopaTopHast paboTta | B TedeHHEe ce- | 5 OamioB 5 GaUIOB — CTYJEHT IOKAa3al OTJIMYHBIE
1 MecTpa HAaBBIKM MPUMEHEHUS MOTYYE€HHBIX 3HAa-
JlaGopatopHasi pabota | B Te4eHue ce- | 5 6amioB HMH 1 YMCHV IpU. PeLICHUH MpOGeccu-
MecTpa OHAIBHBIX 3aa4 B paMKaxX YCBOEHHOI'O
y4eOHOro Marepuana.
JlaboparopHast paboTta | B TeueHue ce- | 5 06amwioB 4 Gamwna — CTYIEHT IOKa3ajl XOpOIlUe
MecTpa HABBIKM IIPUMCHCHMS IOJIY4YCHHBIX 3Ha-
JlaboparopHast paboTta | B TeueHue ce- | 5 06amuioB M 1 YMHHI TIpH PEILICHHH MPOeceH-
MecTpa OHAIBHBIX 3aJ[a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuana.
JlaGopaTopHas paborta | B TedeHHe ce- | 5 0amioB 3 Oamwia — CTyIEHT IIOKa3al YIOBIIE-
3) MecTpa TBOPUTEIILHOE  BJIaJiCHUE  HABBIKAMU
NPUMEHEHHS TIONYyYCHHBIX 3HAHWH U
JlaGopaTopHas paboTta | B TedeHHEe ce- | 5 O6amioB yMEHHI{ TIPH PEIICHHH TPOtecCHORATb-
Mectpa HBIX 33Jla4 B paMKax YCBOEHHOIO y4yeO-
JlaGopatopHasi pabora | B Te4eHHe ce- | 5 6amioB HOro Marepuana.
MecTpa 2 Qata — CTYZIEHT MPOIEMOHCTPUPOBAIT
HEJIOCTATOYHBIA YPOBEHb BJIAJICHUS yMe-
HUSIMA Y HAaBBIKAMH TIPY PEIICHHUH T1PO-
(eccOHATBHBIX 3a7au B paMKax YCBO-
€HHOI0 y4eOHOro MaTepuaia.
Tecr B TedyeHue ce- | 25 Gamios 25 6amwioB — 91-100 % TpaBUIBHBIX
MECTpa OTBETOB — BBICOKHI YPOBEHb 3HAHU;
20 6ammoB — 71-90 % npaBUIBHBIX
OTBETOB — JIOCTaTOYHO BBICOKHUH
YPOBEHb 3HAHUN;
15 6amioB — 61-70 % mnpaBUIBHBIX
OTBETOB — CPEAHUN YPOBEHb 3HAHUM;
10 6amtoB — 51-60 % mpaBUIBHBIX
OTBETOB — HU3KHUH YPOBEHb 3HAHUI;
0 GamnoB — 0-50 % mpaBUIIBHBIX OT-
BETOB — OYEHb HU3KHUH ypOBEHb 3Ha-
HUU.
Bremomnenue PI'P B TeueHue ce- | 40 OamioB 40 GaUIOB — CTY/IEHT MOKa3aJl OTJINYHBIE

MecTpa

HaBBIKM TPUMEHEHUs! TOTy4YeHHBIX 3Ha-
HUI 1 YMEHUH MpU pellieHny npodeccu-
OHAIBHBIX 3aJ[a4 B paMKaxX YCBOEGHHOIO
y4eOHOro Marepuara.

30 GaIoB — CTYJEHT MOKa3al XOpOIle
HaBBIKM TIPUMEHEHUsI TOTyIeHHBIX 3Ha-
HHMI U YMEHHUH NpH peleHny rnpodeccu-
OHAJIbHBIX 3aJa4 B PaMKax YCBOEHHOIO
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y4eOHOro Marepuana.

20 Ga/oB — CTYIEHT TOKa3al YyIOBIIE-
TBOPHUTEILHOE  BJAJICHHME  HABBIKAMH
NPUMEHEHHS TIONYYCHHBIX 3HAHWH U
YMEHHH MpU pelIeHu: MpodeccroHab-
HBIX 33/1a4 B PaMKaX YCBOSHHOTO y4eO-
HOT'0 Marepuara.

0 6ayuToB — CTYZIEHT MPOJIEMOHCTPHUPOBAT
HEJIOCTAaTOYHBIN YPOBEHb BIIAJICHUS yMe-
HUSIMA Y HABBIKAMH TIPU PEIICHHUH TIPO-
(eccHOHAMBHBIX 33724 B paMKax YCBO-
€HHOTO Y4eOHOro Marepuaa.

HUTOI'O: 100 6ammoB

KpuTtepuu onieHKH pe3y/bTaTOB 00y4eHHs 10 JHCHHUILIMHE:

0 — 64 % oT MakcUMaNbHO BO3MOKHOM CyMMBI 0aJlJIOB — «HEYAOBIECTBOPUTEIBHO)» (HEIOCTA-
TOYHBIN YPOBEHB JUISI TPOMEKYTOUHOM aTTECTAIIMH 1O JUCHIUILINHE);

65 — 74 % oT MakcUMaJbHO BO3MOKHON CyMMBI 0aJlJIOB — «yJOBJIETBOPUTEIHHOY (ITOPOTOBBIi
(MMHMMAJIBHBIN) YPOBEHb);

75 — 84 % oT MakcUMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakcMMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIUYHOY (BBICOKHI (MaKCHMaIIb-
HBII) YPOBEHD)

3AJAHUA U TEKYIIEI'O KOHTPOJIA

3ammTa Ja60paTopHBIX padoT
Jlabopamopnas paboma 1. VI3yueHue NPHHIMUIIOB MAapKUPOBKA U HICHTU(DUKAIUSL
9JIEMEHTOB CHCTEM aBTOMATHKH

1) Kakue BuABI MapKMpOBKH HCIOJB3YIOTCS IPU IMPOU3BOJCTBE IPOMBIIUIEHHBIX
KOMIIOHEHTOB?

2) B yem oTiMumne cepuiiHOro HoMepa OT 3aKa3Horo?

3) Kak oTimnuunTh 1Ba pa3HbIX (OTORIEMEHTA, COOPAaHBIX B OJJMHAKOBBIX KOpITycax?

4) B kakoM NOKyMEHTE ONMCBIBAIOTCA TEXHUYECKUE XAPAKTEPUCTUKUA M TUIIOBBIE

CXEMBbI BKJIIOUEHHSI 3JIEMEHTOB aBTOMAaTU3UPOBAHHBIX CUCTEM?
Jlabopamopnas paboma 2. VI3yueHue 31€eMEHTOB THEBMAaTHUECKUX CUCTEM

1) [Touemy B mojcucTeMe MPOU3BOACTBA CKATOTO BO3AyXa 00pa3yeTcsi MHOTO KOH-
neHcara?

2) Kak nm3menuTcst paboTa MHEBMOLUMIMHAPA OJJHOCTOPOHHETO JIEHCTBHS, €CITH IPOC-
cellb U3 KOMITJIEKTa THEBMATUKH YCTAaHOBUTH Ha BXOJIE B IMJIMH/IP B 0OpaTHOM HalpaBiIeHUH?

3) B uem oTinune nHEBMOpacnpeaenuTene MOHOCTaOMIIBHOTO U OMCTaOUIIBHOTO?

4) C noMOIIBI0 KAaKOro MHEBMOPACHpEAETUTENs] U3 HMMEIOUIMXCS paloHalIbHEee
BCETO YIPABJISTH IMIMHAPOM OJTHOCTOPOHHETO JIEHCTBHSA?

5) 3a cueT KakuX CHJI IITOK LMJIMHAPA OJHOCTOPOHHETO JAEUCTBUS BTATMBACTCA MO-

CJIE OTKJIFOUEHUS BO3yXa?
Jlabopamopnas paboma 3. I3ydeHne 2JIEMEHTOB TUIPABINIECKIX CXEM

1) KakoBO OCHOBHOE OTIMYME CTPYKTYPBI THAPABIMYECKUX CUCTEM 10 CPABHEHHIO C
[THEBMaTUYECKUMHU?
2) Onucath npuHIUN JeicTBUS 4/3 pacripeeanTens U3 KOMIUIEKTa THIPABIINKH;

3) Kakyro pyHKIHIO BBIIOJIHSAET 0OpaTHBIN Kiaman?
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4) [ToueMy TpW BBIKITIOYCHHUH THAPABIMYECKON CXEMbl HEOOXOIMMO CHAayaia OT-
KJIFOYaTh HACOCHYIO CTAHILIMIO. A TOJBKO 3aTEM — MUTAHUE YIPABISIOMIEH CXEMBI?

5) Kakas pabouas cpefa ucrosb3yercst Ipu paboTe rTUAPaBINISCKUX CUCTEM?

Jlabopamopuas paboma 4. JlaTanku

1) 3ayem HeoOxomuMmo ayOnupoBaHue (YHKIMOHANA KHOMNKH OOY4YeHUs Yy
ONTUYECKOTO IaTYMKA PACCTOSHUS?

2) KakoBsl mpenMyIiecTBa WHAYKTUBHOTO JAaTYHKa MPHOIMKEHHUS IO CPABHEHUIO C
€MKOCTHBIM?

3) [To KakMM IPUHIUIIAM CTPOUTCS TaTUYMK THIIA «CBETOBOU Oapbep»?

4) KakoBa 3aBHCHMOCTbH BBIXOJHOTO aHAJIIOTOBOTO CUTHAJa JaT4ydMKa JABJICHUS OT
BXOJ/IHOTO JIaBJICHUS B cUCTEME?

5) KakoBbl HEIOCTaBKU ONTUYECKUX JTATYUKOB, [0 CPABHEHUIO C MHTYKTUBHBIMU?

Jlabopamopnas paboma 5. llpuMeHeHUE NATYNKOB U PEIICHHO-KOHTAKTHBIX CXEM JIIs
yIpaBieHUs MTHEBMATHUYECKUMU CUCTEMaMHU

1) Kakum o00pa3oM ocCymiecTBiIsieTCss HACTPOWKAa YYBCTBUTEIBHOCTU ONTHYECKOTO
JaTyuKa NpUOIMKeHUs ?

2) Kak gomkeH ObITh MOJKIIOYEH 3JIEKTPUUECKH [IEHBMOpPACIPEAEINTENb, YTOOBI OH
MEHsII CBO€ COCTOSIHUE IPH cpadaTbIBAHMM MarHUTOPE3UCTUBHOIO JaTYUKa?

3) 3a cyeT Kakoro 3JIeMEHTa MarHUTOPE3UCTUBHBIN NaTuuk oOecnednBaeT (ukca-
LU0 POXOXKIECHUS ILITOKA LIIIIMH/PA Yepe3 ONpeIeIEHHYI0 MO3UIHI0?

4) ITocTpouTh cxemy ynpasieHHUs, KOTOpas 0 CUTHAaJaM C ABYX HaT4YMKOB, yCTa-

HOBJICHHBIX Ha KOHI[aX XOJa IITOKa MTHEBMOLMIMHAPA, 00ECIIEYUT €ro BhIABUKEHUE U BTITHUBa-
HUE 10 HAXKATUIO KHOIIKK POBHO OJIMH Pa3s.

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

Jlabopamopnas ~ paboma 6. WN3yueHne  31€MEHTOB  aBTOMATU3UPOBAHHOMU
MPOU3BOACTBEHHOW JINHUU

1) OnucaTth MOCIENOBAaTENIBHOCTD IEpEauYn CUTHala OT JaT4yMKa THUIIA «CBETOBOM
OGapbep» K KOHTPOJLIEPY.

2) Kakue patuvku ncnosb30BaHbl B paccMaTpuBaeMoM Moayiie?

3) K kaxomy tuny otnocurcs [1JIK, ynpasnstomuii paboToii cTaHiu?

4) C noMomp0 KAaKMX JaTYMKOB OINPEACIACTCS INEPEMEIIEHUE HCIOJHUTENBHBIX

DIIEMEHTOB CTAHIIMH B TpeOyeMbIe 1 B KOHEUHBIE TIOJI0KESHUS?
Jlabopamopnasa paboma 7. V3ydeHue OCHOB pabOThl C MPOMBIIIJIEHHBIM POOOTOM-
MaHHITYJIITOPOM

1) Kakwue cucteMbl KOOpIAUHAT MPUMEHSIOTCS B PACCMOTPEHHOM poboTe?

2) Kak ocymectBnsiercs: kamOpoBKka HHCTpyMEHTa poboTta?

3) Kakumu cmoco6amu MOXKHO MPOTrPaMMHUPOBATh MMPOMBIILIIEHHOTO podoTa?

4) st uero HeoO6xoMMa KamnOpoBKa 6a3bl y podoTa?

5) Kakue aneMeHThl 6€30MacHOCTH JTOJKHBI OBITh Pealu30BaHbl B CUCTEME YIpaB-

neHus poooTom?

Tect
Kakue »s1meMEeHThI HCHONB3YIOTCS JUISL OMPENCICHUS TEKYIIEro COCTOSHHUS O0BbeKTa
yIpaBJIeHUS] aBTOMATU3UPOBAHHBIMU CHCTEMaMu?
1) NuaukaTopsr;

2) Jarunkwy;
3) BonbT™meTpsr;
4) Perne.

B kakunx CANMHNIAX U3MEPACTCA paCXo/J rada B CUCTEMax IMTHEBMOABTOMATHKM ?

1) Ky0.m;
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2) Hopm.xy6.m/MuH;

3) Mm/c;

4) ITa.

Kakoe naBienue otoOpaxaercss HA MAHOMETpaxX B CHCTEMaX MTHEBMOABTOMATHKHU?
1) A6comoTHoe, I1a;

2) ATMOCdepHOE, MM.PT.CT.;

3) N306p1TOYHOE OTHOCHUTENILHO aTMOoc(epHOro, 6ap;

4) OtHocuTenbHoE, Ia.

Kakoii Tun coelMHEHUsT KOHTAaKTOB B PEJIEHHO-KOHTAKTHOM CXEME PEAIU3YET ONEPALUIO
«Jlornueckoe N»?

1) [TapannensHOE COeIMHEHHE JIBYX KOHTAaKTOB;

2) [TocnenoBarenbHOE COETUHEHHNE IBYX KOHTAKTOB;

3) [TonkroueHre KOHTAKTOB K YIPABIIAIONIMM KaTyIIKaM JBYX Pa3HbBIX peie;
4) [TonkitoueHue KOHTAKTOB MapauIeIbHO MMOJIE3HON HArpy3Ke B IIEMH.

Kaxoit Tin MMHEBMOPACIPCACIUTCIIA IIPUBCICH Ha cxeme?

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

Ha nHeBMopacnpeenuTens, ¢ UCXOAHBIM COCTOSIHUEM, IPUBEJCHHBIM Ha CXeMe, [0JlalIn
HanpspbkeHue Ha kaTymky 1Y1. Kak u3menurcs ero cocrosiHue npu npu OTKIIOYEHUH HalpsiKe-
Hus ¢ Katymku 1Y17?

1) CocTosiHME HE U3MEHUTCS;

2) Ecnu Ha Bxonme 1 nmaBneHue BbIle, 4eM Ha BhIXOZE 4, TO paclpeneIuTeNb nepe-
KITFOYUTCS B HCXOJIHOE COCTOSIHUE, HHAYE — OCTAHETCS B TEKYILIEM COCTOSHUMY;

3) Pacnipenenurens nmepeximoYnTCS B UCXOTHOE COCTOSHUE;

4) KoHcTpykius pactpenenuTens He T03BOJSET OJJHO3HAYHO OTBETUTH HA BOIPOC.

Kakoii anemeHT n300paxeH Ha cxeme?

1) Hpoccens;
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2) OO0partHbIii Ki1anaH;
3) Knaman aByX JaBlieHHIA,
4) Perynsarop naBnenus.

[Tpu kakux ycioBusx OyAeT 3anmuTaHa yrnpasisronias karymka pene K1 Ha cxeme?

1 2 3
24V o . .
[13 {13 183 |13
81N 182 SR
114 2 ['14 ['14
&
B
K2 /
1131 Al
K1 [ K2 ]
A2 | A2
0V o .
1) Haxara knonka S1 U Haxxat koHTakT 1S2;
2) 3aMKHYT TepkoH 1S3;
3) Haxxara knomnka S1 U 3amkHyT repkon 1S3;
4) Haxara kHonika S1 MJIN naxat kontakt 1S2, npu stom HE 3amkHyT repkon 1S3.

C kakuM 3¢ (deKToM CBs3aHa HEOOXOIUMOCTh HCIIOJIB30BAHMS JIBYXCTYICHUYATHIX KOM-
peccopoB?

1) HarpeBanue Bo3ayxa mpu cXKaTud NPUBOAMUT K pe3komy cHrpkeHuto KIIJ[ xowm-
npeccopa;

2) HeB0o3MOXHOCTh MOTydeHHs] OONBIIUX CTEMEHEH C)KaTusl BO3AyXa 3a OJUH XOJ
IMOPIIHA B MUJIUHAPCEC,

3) Brinaznenuve Bosibl B BUI€ KOHJEHCATa IPH PE3KOM MEPEOXIIakIeHUU BO3AYXa,

4) Heo6xoauMocTs noBkIIIeHUs padoyero oobemMa IMIIMHIPA B KOMIIPECCOPax.

OTBO/BI OT MHEBMATUYECKOW MarucTpalid JeIar0TCs:

1) B HmkHeil yactu TpyOBI;

2) B BepxHeii yactu TpyOsI;

3) Tonbko mocie MacIopacbUINTENS;
4) [Tpon3BOIBEHBIM 00pa3OM.

KaxoBa ¢ynkuus gpoccens?

1) PerynupoBanue naBineHus;

2) PerynupoBanue TemnepaTypsl BO31yXa;

3) PerynupoBanue pacxona Bo3ayxa;

4) [Tpomyck Bo3ayxa TOJIbKO B OIHOM HampaBieHUH.

PeannpubIc MMPONHECChI B ITIHEBMATHYCCKUX CUCTEMAX HA3bIBAIOTCH:

1) AnnabaTHBEIMY,

2) N3oTepmuuecKknmu;
3) N306apHbIMH;

4) [NonmuTponHBIMH.

Tepmonapa npeacrasisieT coOON:

1) JIBa mapanienbHO IPOIOKEHHBIX IPOBOJA;

2) JIBa mepeBUTHIX TPOBOJAHUKA U3 PAa3HBIX MAaTEPUAJIOB;
3) JIBa cBapeHHBIX MEXAy COO0H pa3IMyHBIX METaIlIa;
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4) 3HaueHUs MMHUMaJIbHONW M MAaKCUMaJIbHON JOMYCTUMBIX TEMIIEPATYP MpPU peanu-
3allMM TEXHOJIOTUYECKOI0 IIpoLecca.

[udpoBoii naTuuMk yria MOBOpPOTa Baja JBUTaTess, HE TPEOYIOIIUNA YCTAHOBKU HYIS —

3TO:
1) NHKpeMeHTaIbHBIN SHKOJIEP;
2) AOGCOIIOTHBIN SHKOED;
3) Taxoreneparop;
4) [Tee3orenepaTop.

B COBPCMCHHBIX AaTYUKAX JJIA OLCHKHU IMapaMCTPOB MArHUTHOI'O IMOJIA UCITIOJIb3YHOTCA:

1) JlaT4nKy HAMPSDKCHUS;

2) HIyHTBI;

3) Jarunku Xoia,

4) [Tbe30pEe3UCTUBHBIC DIICMEHTHI.

OcHoBHast (YHKIUSI CTOPOXKEBOTO TalMepa, BXOMSIIETO B COCTAaB MPOrPAMMHPYEMOTO
JIOTMYECKOr0 KOHTpOJUIepa:

1) Obecnieuenne padoThl YaCOB PEAIbHOTO BPEMEHH;

2) OrpaHnuyeHue J0CTyma K BHYTPEHHHM pecypcaM KOHTpOJIepa CTOPOHHUX
YCTPOMCTB;

3) [Tepe3arpy3ka KOHTpoOJIEpa IPU MPEBBILIEHUH JIOMYCTUMOTO BpeMEHH padouero
IUKJIA;

4) BkiroyeHue 1 OTKIIOUEHHE KOHTPOJUIEpA B 33JJaHHbIE MOMEHTBI BPEMEHH.

ITJIK mpu paboTe ¢ BX01aMU/BBIXOaMH:

1) CuuThiBaeT 3HAUYEHUS XOJIOB B Hayaje LUKJIA U Jlajee MCIOJIb3yeT 3HAYCHUsS U3
naMsITH;

2) CunThIBaeT 3HAYCHUS BXOJIOB IPH KAKIOM O0paIIeHNH K KOHKPETHOMY BXOZY;

3) CuuTeiBaeT BXOABI B Havasle LUKJIA U JaJIee UCIIOJIb3YEeT 3HAUEHUS U3 IIaMATH, HO
MOJKET IPUHYAUTEIBHO EPEUYUTHIBATH OT/IEIbHBIE BXObI BO BpeMsl 00pabOTKU MPOrpaMMBl;

4) OOHOBIIET 3HAUEHUS BXOJIOB TOJBKO IPH M3MEHEHHH CUTHAJIOB HA BXOJax.

Kakas 13 cucreM KOOpJIMHAT HE BXOJUT B CUCTEMBI KOOPAWHAT MPOMBIIUIEHHOTO podoTa
KUKA KR-6?

1) MupoBas cucrema KOOpJMHAT;

2) Cucrema KOOpAWHAT HHCTPYMEHTA,

3) Cucrema koopauHat 6asbl;

4) Cucrema KOOpAWHAT BHEIIHEH CHCTEMBI TEXHHUECKOTO 3PEHHS.

KOctupoBka ocell IpOMBINIIEHHOTO POOOTA BHIMOIHSIETCS:

1) [Tpu kaxom 3amycke po0oTa;

2) [Tpu MoHTa)ke U 00CITY’)KMBaHHH, B CIydae HEOOXOIMMOCTH;

3) OpuH pa3 B Tpu Mecs1a;

4) I[To Mepe opranu3anyu B3auMoeHCTBHSI poOOTa C BHEITHUM 000PY/I0BaHUEM.

Kakue ocHOBHBIE THIIBI TMEpEeMENIeHUH JOCTYITHBI TPH TPOrpaMMHUPOBAHUU poOOTa
KUKA KR-6?

1) [TpssmMonmHeitHOE;

2) [Tpon3BOIEHOE OT TOYKH K TOYKE;

3) OskuiaHue CHrHaja ¢ BHEIIHETO JaTYuKa;
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4) [TepemerieHue 1o ayre 4yepe3 MPOMEKYTOYHYIO TOUKY.

PacuerHo-rpadguyeckas padora

HUcxonubie nannbie aiag PI'P

PazpaboTtarh 371eMEHTHI CHCTEMBI YIIPABJICHUS TEXHOJIOTHYECKUM MPOIIECCOM HITU TEXHO-
JIOTUYECKOW YCTAaHOBKOM COTJIACHO BapuaHTy. BriOop BapuaHTa OCYyLIECTBISETCS MO MOCIeIHEN
mudpe HoMepa 3a4eTHOM KHIDKKH. B citydae, ecnu nmocneanss nudpa paBHa HYIIO, BEIOUpaeTcs
BapuaHT noa Homepom 10.

B pabote 10kHBI OBITH BBHITTOTHEHBI:

1) Onucanue OCHOBHBIX NMPUHIMIOB (PYHKIIMOHUPOBAHUS aBTOMATH3UPYEMOro OOBbEKTa
WM TEXHOJIOTHH.

2) Beibop u obocHOBaHWE BhIOOpa (IO HA3HAYCHUIO, JAMANa30HAM BXOJIHBIX/BBIXOIHBIX
CUTHAJIOB, MCIIOJIHEHHUIO U T.J.) AATYMKOB, HEOOXOAWMBIX JJIsi aBTOMATH3allMA OOBEKTa YIpaB-
JICHHUSL.

3) Onucanue ynpapisioluX CUTHAJIIOB UCIIOTHUTENIbHBIX YCTPOUCTB.

4) BpiOop mporpaMMHpyeMOro JIOTUYeCKOro KOHTpoiuiepa (i1 BeIOOpa Moaylei, BXo-
JSIIAX B COCTaB KOHTPOJUIEPA, PEKOMEHIYETCsl UCIOIb30BaTh OHJIAWH-KOH(PHUTYypaTOphl Ha Caii-
tax npousBoautenei [1JIK).

5) Pa3paboTka MpUHIUNHAIBHON JEKTPUIECKON CXEMBI TOJKITIOUEHHs TATYUKOB M HC-
MOJIHUTENBbHBIX ycTpoucTB K [TJIK.

HpI/IMepHHe BApUAHTbI 00BEKTOB aBTOMaTHu3allhu.:

1. MocTtoBoii kpaH. JI0/KHBI OBITh AaBTOMATH3UPOBAHBI:
- IEpEMEILEHHE KPaHa 110 PeIbCaM;

- IEpEMEILEHUE TEIEKKN KPaHa;

- IOABEM/CITYCK TPY3a;

- (DYHKIIMH 3aIUTEHI.

2. [Topranbublil kKpaH. [{0MKHBI OBITH ABTOMAaTU3UPOBAHBI:
- IEpEMEILEHNE KpaHa I10 pejbcam;

- IOJJbEeM/OITyCKaHHUE CTPETIBI KPaHa;

- IOJTEM/CITYCK Ipy3a;

- (pyHKIIMM 3a1TUTHI.

3. JIndt(3 sTaxa). JomxKHBI OBITh aBTOMAaTH3UPOBAHBI:
- OTKPBITHE/3aKPBITHE IBEPEH;

- IIOJIbEM/CITYCK KaOMHBI 10 HY>KHOT'O 3TaXa;

- (pyHKIIMM 3a1TUTHI.

4. TpancnopTep chImy4nx rpy30B: [0 KOMaHIe OT orneparopa (HakaTue pa3inuHbIX
KHOIIOK) TPaHCIIOPTEP JIOJKEH MEPEHAIpaBIiATh MOTOK Ipy3a Ha JIBa pa3HbIX BCIOMOTa-
TeNbHBIX TPAaHCHIOPTEpa, BeAylIre K OyHkepam. [Ipu 3amonHeHnu Kaxxaoro u3 OyHKEpOB
JTIOJDKHO BBIIABATHCSl COOTBETCTBYIOIIEE COOOIIEHNE OnepaTopy (3aroparbCs JIAMIIOYKA).

5. Tpancnoprep 3aroToBOK — JOJKEH MEpPEeMEIIaTh 3ar0TOBKH OT OJHOTO U3 JIBYX
onepatopoB (y Kaxaoro orneparopa CBOM HaOOp OPraHOB yMpaBlICHUs) B IBa OyHKepa —
BBIXOAHOM U Opak. [To Becy 3aroToBOK JOJKHA MPOU3BOAUTHCS COPTHUPOBKA «Opak/He
Opak». [lpu mepeMemieHWH 3aroTOBKH OT OJHOTO OIepaTopa KOMaHIbl OT BTOPOTO
JTOJIKHBI OJIOKUPOBATHCA.

6. Ko3znoBoit kpaH. JIomKHBI OBITH aBTOMATH3UPOBAHBI:
- IEPEMEILIEHUE KPaHa 10 PeIbCaM;

- IepeMellleHue TeNeKKN KpaHa,

- IOJIEM/CITYCK Ipy3a;

- (pyHKIIMM 3a1TUTHI.

7. HarpeBarenbHasg ycraHOBKa ¢ NMPUHYIUTEIBHBIM IEPEMEIIMBAHUEM BO3AyXa B
kamepe. He MeHee Tpex CEeKIMil HarpeBaTEebHBIX 3JIEMEHTOB, HE MEHee 9 TOYeK KOH-
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TPOJI TEMIIEPATYPHI IO BCEMY 00BEMY KaMepbl, HE MEHEE TPEX BEHTWJIATOPOB IJIA Iie-
peMemmBaHuss Bo3ayxa. JlomkHO ObITH obOecreueHo MoJAep)KaHUE PAaBHOMEPHOCTHU
TeMIIepaTyphl 110 00beMy KaMepbl ¢ MAaKCUMaJIbHON pa3HULIEH MeXly TOUKaMu He Oosee
S rpanycos. IIporpaMMHBINM KOHTPOJIL BPEMEHHU HArpeBa.

XHUMHUYECKUI PEAKTOP, B KOTOPOM MPOUCXOJUT NEPEMEIINBAHUE U HATPEB ABYX
KOMITOHEHTOB. JloykeH ObITh 00ecredeH KOHTPOJIb MPOIOPIUI CMEIINBAEMBIX KOMIIO-
HEHTOB, [IEPEMENIMBAHNE C HAIPEBOM 3aITyCKAIOTCS TOJIBKO ITOCIJIE MOJHOTO 3al0JHEHUS
peaxkTopa. He MeHee TpeX ceKlMii HarpeBaTelbHbIX 3JIEMEHTOB, KOHTPOJIb TEMIIEPATYpPHI
110 BBICOTE PEAKTOPA.

COopoyHas cTaHIMs — MpeHA3HAYeHA JJIs1 COOPKU IBYX M3AEIHHA U3 pa3IHuHBIX
aneMeHTOB. COOpKa OCYIIECTBISIETCS YCTAHOBKOM ITOJIOBUHOK 3ar0TOBOK JIPYT Ha Jpyra
TPEXOCEBBIM MAHHUITYJSATOPOM C ITHEBMO3aXBAaTOM. THI MaHUIMYISATOpPA U KOHKPETHBIC
THUIIBI 3aTOTOBOK 3aJIAI0TCSI CAMOCTOSTENbHO. Ha CTaHIMU MPUCYTCTBYIOT JBa cOOpOY-
HBIX MECTa, B Cllyyae IpUxoja Ha cOOpOYHOE MECTO HETPABHILHON 3arOTOBKHU JIOJHKHO
TEHEPUPOBATHCS COOOIIEHHE 00 OmMOKe (HOKHA 3aropaThCs aBapyUiiHAsI JIAMITA).

10.

Cranuus copTupoBKH 3aroToBok. [1o KoHBelepy mnepeMenialoTcst 3aroTOBKU U3
TpeX pa3IM4YHBIX MaTepuaioB. B mpolecce nepeMeineHus: CTaHus JOJDKHA ONPEACIsTh
THUIN KaXJI0W 3arOTOBKU U NEPEAABATh €€ HAa COOTBETCTBYIOLMI BCIIOMOTaTEIbHBIN KOH-
Beliep. Y BcexX 3aroTOBOK 3aJaHbl TpeOOBaHUs MO rabapuTaM, MPH MPEBBIIEHUHA KOTO-
PBIX 3ar0TOBKA JIOJDKHA NIEpEMENaThesl B OyHKEp «Opak»

11.

baniennslii kpas. J{oykHBI ObITh aBTOMAaTHU3UPOBAHBI:

- BpallleHUE KpaHa B 33JaHHbIX Ipejesax (yroj BpallleHUs] OTPaHUYEH);
- IepeMEILEHUE TEIEeKKU KPaHa;

- IObEM/CITYCK TPY3a;

- (pyHKIMM 3aIIUTHI.

12.

PoGoTusnpoBaHHbIN CKIaa — MOJDKEH 00eCreuYnBaTh XPaHCHHE W BBIJAYY 3aro-
TOBOK TI0 IIPOHYMEPOBaHHBIM MecTaM (6 mecT). Ha kaxaoM MecTe TOMKHO ONpenesTh-
CA HaJW4yue WIM OTCYTCTBHE 3arOTOBKH, BHOBb NMPUXOASAIIAs 3arOTOBKA JIOJKHA yCTa-
HaBJIMBAThCs Ha TepBOe CBOOOAHOE MecTo XpaHeHHs. [lepemerieHve MaHUIYIATOpA,
OCYILIECTBIIAIOIIET0 IOCTAHOBKY 3arOTOBKM HA CKJIAJ M BbAAYY U3 CKJIAaAa, YIIPABIAETCS
B BUJIE HOMEPOB MECT XPaHEHHUS.

13.

TennoBoii myHKT xusoro qoma. JlomkHa o0ecrieunBaThCsl aBTOMaTH3ALUA:

- KOHTPOJIb JABJICHUS U TEMIIEPATYPHI BOBL,

- 3aI1MTa OT IPOTEUYEK B MECTE YCTAHOBKH TEIUIOBOTO ITYHKTA;

- U3MECHEHUE TEMIIEpaTypsl I10JaBa€MOM B PaauaTopbl BOABI IIyTEM YaCTUYHON
IIOIa4YM XOJIOJHOM BOJbIL. PerynupoBaHue OCYyIIECTBIIETCS HAa OCHOBAaHHWM JAHHBIX C
JlaTYMKaA TEMIIEpaTypbl BO3yXa Ha YIIHILIE.

14.

Cucrema BCHTHUJIIIHUU IMPOMBIIIJICHHOTO II€Xa — HE MCHEC YCTBIPEX BBITAXKHBIX
HaCcoCOB, HC MCHECC 4 JAAaTUYUKOB TCMIICPATYPbI, IPpU IMPEBLIIICHUN TCMIICPATYPBI HA OT-
ACJIBHBIX YYaCTKaxX I€Xa AOJDKHA BKIIFOYATHCA COOTBCTCTBYIOWIASA BBITSXKKA. B cirydac
OTCYTCTBU JIIO,Z[CI\/'I B ICXY BBITSKKA JOJIKHA OBITh OTKJIFOYCHA, ITpHU IE€PBOM BXOAC pa-
0O0YUX BCE BBITSKKU JOJIKHBI OBITH BKIIFOYCHBI.

15.

Baraxsblil TpaHcropTep B a3ponopTy: NPUEMHBIN KOHBEIep, Ha KOTOPbIi Oarax
[IOAETCS BPYYHYIO, 3aT€M IIPOMEKYTOUHBIN KOHBEHEP, KOTOPBIA U3 MECTa pas3rpy3Ku
NEepPEeBO3UT Oarak B 3aJl BbIIayH, 3aMKHYTBI KOHBelep B 3ajne Bblnauu. Cucrema KOH-
BeliepoB J0JDKHA BKJIIOYATHCS NMPU PYYHOI mojaue Oaraka M KakIbl U3 KOHBeilepoB
JIOJIKEH OCTaHABIIMBATHCS, KOTJa 0arak Ha HeM rapaHTHPOBAHHO 3aKOHYMJICS.




