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1 BBenenue

PaGouas mporpamma u (pOHJ OIEHOYHBIX CPEICTB AUCHUILTHHBI «OCHOBBI MPOMBIIILICH-
HOM aBTOMAaTUKU U POOOTOTEXHUKH)» COCTaBIEHBI B COOTBETCTBHM C TpeOOBaHUAMU (perepalib-
HOT'O TOCYJJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAaPTa, YTBEPKICHHOTO MPUKa3oM MuHOOpHaY-
ku Poccuiickoit ®eneparnuu ot 28.02.2018 Ne 144, u ocHOBHOM npodeccroHabHONW 00pa3oBa-
TEIBHOW TIPOTPAMMBI TIOJTOTOBKM «DJIEKTPOCHAOKEHUE» IO HAMPABJICHUIO MOITOTOBKU
«13.03.02 DyiekTpo’HEPTETUKA U DIIEKTPOTEXHUKAY.

[IpakTHueckas MOArOTOBKA peain3yeTcs Ha OCHOBE:

[Tpodeccuonanpuspiii cranmapt 20.032 «PABOTHHUK T10 OBCJIIY>X XUBAHUIO OBO-
PYJIOBAHMS ITOJICTAHLIMIA DJIEKTPUYECKUX CETE».

O606mmenHas TpynoBas GyHkuus: | MHXeHEpHO-TEXHUYECKOE COMTPOBOXKICHUE JIEATENb-
HOCTH T10 TEXHHYECKOMY OOCITY)KUBAHUIO U PEMOHTY 000PYAOBaHHUS MTOICTAHITUH.

HY-2 CamocrtosaTensHO MOAACPKMBATh W TOBBIIIATH YPOBEHb MPO(EeCCHOHATBLHON KBa-
TUUKAIIY.

3amaun  gucuu- | DopmupoBaHue 3HAHUI B 00J1aCTH IPUMEHEHUS! aBTOMAaTU3UPOBAHHbIX, M€-
IIJIUHBI XaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM; KOHIIETILIUU UX IOCTPOEHUS U
TEPMHHOJIOTHIO B IPOMBILUIEHHON aBTOMaTUKE, MEXaTPOHUKE U poOOTO-
TEXHUKE.

YMmenne BeIOUpaTh HEOOXOMMBbIE THUIIBI POOOTOTEXHUYECKUX U MEXATPOH-
HBIX CUCTEM; ONPEAEIATH I HUX CIIOCOOBI M CUCTEMBI YIIPaBJIEHUS; CIIO-
COOHOCTb OLICHUBATh MEXAaTPOHHBIE U POOOTOTEXHUUECKHE CUCTEMBI Ha
[IPUTOJHOCTH PELICHUS KOHKPETHOM 3a1a4u

OcHoBHble  pa3- | OCHOBBI AaBTOMATH3alMU NPOMBIILIEHHBIX NPOU3BOACTB: OCHOBHbBIE
nensl  /  TeMbl | TepMUHBI U onpezeneHus. Ctenenu aBTomaTuzanuu, O000IIeHHas CTPyK-
JUCLIATIIINHBI Typa UH(OPMAITHOHHO-YITPABISIONIMX CUCTEM, UCTIONB3YEMBIX B TPOMBIIII-
JIEHHOM IIPOM3BOJCTBE, Y POBHHM aBTOMAaTU3UPOBAHHBIX CUCTEM. ABTOMATH-
3a1Ms TEXHOJIOTHYECKHX IporeccoB, CTpYKTypa CUCTEMBI YIPaBIEHUS TeX-
HOJIOTMYECKUM IIpoLieccOM. VCIIONHUTENBHBIE YCTPONCTBA aBTOMATU3UPO-
BaHHBIX cUCTeM, V3yueHrne NpUHIIUIIOB MApKUPOBKU U UIEHTU(UKALINS
JJIEMEHTOB CUCTEM aBTOMATHUKH, BbinoyiHeHUE PI'P, usyuenue teopernye-
CKMX Pa3JIeJ0B IUCIMILINHBI

OcHOBBI cHCTEM THAPOABTOMATHKH ¥ MHEBMOABTOMATHKHN: Du3nueckue
OCHOBBI pabOTHI CUCTEM THEBMOABTOMATUKH. OO00IIIEHHAs CTPYKTYpa
ITHEBMAaTUYECKUX CUCTEM, DJIEMEHTHI IIOJICUCTEMBI IOJATOTOBKU CXKATOTO
BO3/yXa, DJIEMEHTHI [TOICUCTEMBI TOTPEOIJIEHUS CKATOTr0 BOo3ayxa, OCHOBBI
paboThI peneifHO-KOHTAKTHBIX CXEM B CTPYKTYpe cUcTeM ympasieHus, Oc-
HOBBI pa0OTHI CUCTEM I'MIPOABTOMATUKU. DJIEMEHTHI CUCTEM THJIPO-
aBTOMAaTUKH, [3ydeHne 2J1eMEHTOB ITHEBMATUUECKUX cucTeM, M3yueHne
AJIEMEHTOB T'HPABIMYECKUX cXeM, BbilosiHeHHe PI'P, n3yuenue teopernue-
CKMX pa3JeJI0B JUCLUILINHBI

YcrpoiicTBa noJjiy4yeHusi, 00padoTKu U nepegayu MHGOPpMaLUU B CH-
cTeMax NPOMBIILJICHHOH aBTOMATHKH: J[aTUUKKU B CTPYKTYPE CUCTEM
ynpasienus. Kinaccudukarus u TpUHITUIB TIEHCTBUS TaTYUKOB, Y CTPOi-
cTBa npeodpazosanus curnanoB — AL u LIATIL, ITporpamMupyemslie noru-
YecKue KOHTPOJIIIEPhl, OCHOBHBIE OIpesieeH s U kiaccudukanus, Coctas u
apxutekrypa [IJIK, [IpomblnuienHble cucTeMsl epenadn JaHHbix. KoMmy-
nukarmonnsie naTepdeiicel, Cetu CAN, Profibus, Modbus, Industrial
Ethernet, latunku, [IpuMenenne JaTYMKOB U PeIeHHO-KOHTAKTHBIX CXEM




JUIs YIIpaBJIEHUs THEBMAaTUYECKUMU CUCTeMaMH, BelnoiaHeHnue PI'P, uzyye-
HUE TEOPETUYECKUX Pa3JCIIOB JUCLIUTIIMHBI

BBesienne B NpOMBILLIEHHYI0 PO0OTOTeXHUKY: [IpoMbInIeHHBIE POOOTHI
— OCHOBHBIE TEPMHHBI U onpefesieHns, OCHOBBI IPUMEHEHUS IPOMBIIIIICH-
HBIX pOOOTOB B CTPYKTYpE aBTOMAaTHU3UPOBAHHBIX crcTeM, V3ydenue aie-
MEHTOB aBTOMaTU3UPOBAHHOMN NPOU3BOICTBEHHON TUHUM, V3yueHne oCHOB
paboThI ¢ MPOMBIIIJICHHBIM POOOTOM-MaHUITYJIATOPOM, BbilonHeHue PI'P,
M3Y4YECHHUE TEOPETUUECKUX PA3/EI0B TUCIUIUINHBI

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM J0CTHKEHUsI KOMIIeTEeHIU I

[Ipouiecc u3ydenus nucuUIUIMHBI «OCHOBBI MPOMBIIUICHHON aBTOMAaTUKH M POOOTOTEX-
HUKH HalpaBJieH Ha opMUpoOBaHUE CIASAYIOMUX KoMieTeHui B coorBeTcTBUU ¢ PI'OC BO n
OCHOBHO# 00pa3oBarenbHON porpammoii (Tabmuma 1):

Ta6mmma 1 — KoMneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kox u HaumenoBanue Komiie-
TEHIIUU

Nuaukatopel 1OCTHXKEHUS

[TnarupyemMble pe3ynbTaThl 00y-
YEHUS [0 JUCIUILIMHE

Ob6menpodeccuonanbHble

OIIK-1 CnocoOeH moHnMaTh
IPHHIIMAITB pa0OTHI COBpPE-
MEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTMI U UCIIOIb30BaTh
WX JUTSI pEIICHUS 3a]1a9 IPO-
(beccroHaIbHOU JACSITEIbHO-
CTH

OIIK-1.1 3HaeT npuHUUIIBI
paboThI COBPEMEHHBIX HH-
(hopMaIMOHHBIX TEXHOJIO-
THid, TIPUMECHSIEMBIX B IIPO-
(heccuoHaTbHOM e TEIIBHO-
CTH

OIIK-1.2 YmMeet ucnomb3o-
BaTh COBpEMEHHBIE HH(DOP-
MAaIMOHHBIE TEXHOJIOTUN
JUIS peIlieHus 3aa4 Mpo-
(heccuoHaIbHOM eI TENBHO
CTH

OIIK-1.3 Bnaneer HaBbIKa-
MU IPUMEHEHHUS COBPEMEH-
HBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHH [Tl peIIeHuUs
3a/1a4 mpodeccuoHaTbHON
JeSITeNbHOCTH

3HaeT COBPEMEHHBIE TTOAXObI U
IpOrpaMMHBIE CPEJICTBA, TIPH-
MEHsIeMbIE TIPY aBTOMATH3aIUN
TEXHOJOTHYECKHUX MPOIECCOB.
YMeer NpuMeHATh CpeACTBa
UH(GOPMAIIMOHHBIX TEXHOJIOTHM
VTSI TIOUCKA, 00pabOTKH, aHAITH-
3a U npejcTaBieHus HHdopma-
LIUU TIpU pa3paboTKe aBTOMATH-
3UPOBAHHBIX CUCTEM.

Birageer MmeTonamu npuMeHEHUS
MH(POPMALIMOHHBIX CPE/ICTB MPU
pa3paboTKe aBTOMaTU3UPOBAH-
HBIX CUCTEM.

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuummuHa «OCHOBBI MPOMBIIIUIEHHOW aBTOMAaTUKHA U POOOTOTEXHHUKWY U3ydaeTcs Ha 3
Kypce, 5 ceMecTpe.

JucuumiuHa BXOAUT B cocTaB Oioka 1 «/luctumiubel (MOIyNN)» U OTHOCUTCS K 0a3o-
BOM YaCTH.

Jl7is OCBOEHUS TUCITUTUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHUSI, HABBIKH U / WIIN OMBIT TpaK-
THYECKON ACSATENHHOCTH, CHOPMHUPOBAHHBIC B TIPOIIECCe U3YUCHUS AUCIUIUIHH / TIpakTuk: «Mc-
topus (uctopusi Poccuu, Bceobmas ucropus)y, «MHPopMamioHHbie TeXHOTOTHIY, «HKeHep-
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Hasi KOMITbIOTepHas rpadukay, «CpeacTBa aBTOMAaTU3UPOBAHHBIX BBIYUCICHUNY, «Du3ndeckas
KyJlIbTypa B criopt», «IHOCTpaHHBINA sA3bIK», «DPunocodus», «be3onacHOCTh KU3HEACATEIBHO-
cTH», «TeXHOJOTUY CO3/IaHus U MIPOJIBIIKEHUS CAUTOB ((PaKyIbTaTHB)».

Jucuunnuaa «OCHOBBI MPOMBIIUIEHHON aBTOMAaTHKU U POOOTOTEXHUKU» YACTHUYHO pea-
nu3yercs B opMe MPaKTUIECKON MOATOTOBKH. [IpakTHdeckas moAr0OTOBKA OPraHU3yeTCs IMyTEM
MPOBEJICHUS / BHIIIOJIHEHUS 1a00paTOPHBIX PadOT, CAMOCTOSITENbHBIX PaldoT.

JucuumnuHa «OCHOBBI IPOMBILUIEHHON aBTOMaTUKU U pOOOTOTEXHMKHW» B paMKax BOC-
NUTATeNbHON padoThl HalpaBieHa Ha (OPMHUPOBAHHE y OOYUYAIOLIUXCS YMEHUS apryMEHTHPO-
BaTb, CAMOCTOATCIIbHO MBICIINTL, pPa3BHUBACT TBOPUYCCTBO, HpO(beCCI/IOHaJIbele YMCHHA WA
TBOPUYECKU PAa3BUTOM JIMYHOCTH, CUCTEMbl OCO3HAHHBIX 3HAHWM, OTBETCTBEHHOCTH 3a BBINOJIHE-
HHUE y4eOHO-TIPON3BOACTBEHHBIX 3aJaHHH U T.1.

4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBa
aKa/JleMH4eCKHUX 4acoB, BbIIeJICHHbIX HA KOHTAKTHYIO pa0doTy 00y4arouuxcsi ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOAITEJbHYIO padoTy 00y4aromuxcst

O61as Tpya0eMKOCTh (00beM) NIUCUUIIINHBI cocTaBisieT 4 3.e., 144 akaz. yac.
Pacnipenenenne o0beMa TUCHUIIIUHBI (MOYJIsl) IO BUJAM y4€OHBIX 3aHSATHUU MPEACTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCIUILTUHBI (MOJTYJIS) TTO0 BHJIAM YUEOHBIX 3aHSATHI

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 144

KonTakTHasi ay1uTopHas padoTa o0y4yarmoumxcsi ¢ npenojaasaresiem (mo | 64
BH/JaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JIEKIUOHHOTO THMA (JICKIIMM W WHBIC YYeOHBIC 3aHATHUS, TIpeny- | 32
CMaTpHUBAIOIIE TPEUMYIIECTBEHHYIO Tepeaady yueOHoil uHdopmanuu me-
JIaTOTUYECKUMH PAOOTHUKAMHU), B TOM YHCIIe B JopMe MPAKTHUECKOU IMO]I-
TOTOBKU: 4

3aHATHS CEMHHAPCKOIr0 THNA (CEMUHApHI, MPAKTHUYECKUE 3aHATHA, MpaK- | 32
TUKYMBI, JJaOOpaTopHble padOThl, KOJUIOKBUYMBI M MHbBIE aHAJOTHMYHBIE 3a-
HSTUS), B TOM 4uCle B (hopMe MPaKTUUECKON MOATOTOBKHU: 8

CamocrosiTe1bHast padoTa 00y4alOIUXcsl U KOHTAKTHas1 padora, BKimo- | 80
yarolasi TPYIINOBbIE KOHCYIbTAIMM, MHIUBUAYaJbHYIO paboTy oOyuaro-
MIMXCSI C TIPEToAaBaTeNIMA (B TOM YHWCIIE MHIMBHUIYaJbHbIE KOHCYJIbTa-
IIUM); B3aUMOJICIICTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON
cpene By3a

[IpomexyTounast arTecTamus 0OyJaromuxcst — 3a4eT ¢ OI[EHKON 0

5 CoaepkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
C YKAa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECTBA aKAAEMUICCKHUX YaCOB U BUI0B y‘lCﬁHOﬁ
padoThI

Ta6muma 3 — CTpykTypa U coJiepKaHue TUCIUILTAHBI (MOTYJIs)




HaumeHoBaHMe pa3/ieyioB, TEM H CO-
JepKaHue MaTepuana

Bunpl yaeOHOM paboThI, BKIIIOYAsk CAMOCTOSATEIIbHYIO
paboTy 00yJaroIIMXCsl M TPYI0EMKOCTD (B Yacax)

Konrakthas paboTa mpenoaasatens ¢ 00ydaro-

[UMHUCS

Jlekuun

CemuHapckue
(mpakTuyeckue 3a-
HSTHSA)

JlaGopaTtopHbie
3aHATUS

CPC

OcHOBEI aBTOMAaTH3

AllU1 MIPOMBIILJICHHBIX IIPOU3BO/ICTB

OcHOBHbBIE TCPMHUHBI M oNipeaeJie-
Husl. CTeneHn aBToMaTH3alluN

2

O06o0menHasi cTPyKTYpa uH(poOp-
MaIHOHHO-YNIPABJISIIOIIMX CHCTEM,
HCIOJIb3yeMbIX B IPOMBINLIEHHOM
NMPOU3BO/ICTBE

YpoBHH aBTOMATU3UPOBAHHBIX CH-
cTeM. ABTOMATH3AlUsl TEXHOJI0TU-
YecKHX MPOIECCOB.

CTpyKTypa cucTeMbl YNIpaBJIeHUs!

TeXHOJI0THYeCKHM npoueccom. Hc-
NOJTHUTE/IbHBIE YCTPOHCTBA ABTO-

MATH3HPOBAHHBIX CHCTEM

HN3yyeHue NpUHIUIIOB MAPKUPOBKHU
" naeHTH(PUKALIHS 3JIeMEeHTOB CH-
CTe€M aBTOMATHKH

BoInmojiHenue PI'P

H3yYeHHE TEOPETHYECKUX Pa3/1eioB
JUCIHHMIIINHDI

10

OCHOBBI CHCTEM THAPOABTOMATHKHA U MHCBMOABTOMATHKHA

®Du3znyeckne 0CHOBBI padoOTHI CH-
cTeM IMHeBMoaBTOMaTHKH. O000-
IIeHHAs] CTPYKTYpPa MHeBMaTH4e-
CKHX CHCTEM

2

9J1eMeHThI noaACUCTEMBI NMOAT0OTOB-
KH CKaTOoro Bo3ayxa

JJIeMeHThI MOJACUCTEMbI MOTpedIe-
HHSI CKATOT0 BO3AyXa

OcHoBbI pa00THI peieiiHo-
KOHTAKTHBIX CXE€M B CTPYKType cu-
cTeM ynpaBJieHus™

2*

OcHoBBI pa00TBI CHCTEM T'HAPOAB-




TOMATHKHU. JJIEMEHTBI CHCTEM TH/I-
PO-aBTOMATHKHU

HN3yyeHue 3J1eMEeHTOB ITHEBMaTHYe- 4
CKHX CHCTEM
N3yuyeHue 3jieMEeHTOB ruJipaBjinye- 4

CKHX CXEM

BoinmojiHenue PI'P

10

H3yYeHHe TeOPeTHYECKNX Pa3/ie/ioB
AU CHHIITAHBI

12

YerpoiicTBa mosty4eHusi, 00padoTKH U nepegayu HHPOPMaLMK B CHCTeMAaX NPOMbILILJICH-

HOW AaBTOMATHKH

JIaTYMKHU B CTPYKTYpe CHCTEM 2*
ynpasJjenus. Knaccupukauus u
NPUHITUIBI 1efiCTBUS JaTYMKOB™
YcrpoiicTBa npeodpa3oBaHus CUT- 2
HajoB — AL u HAII
[IporpamMmmupyemble JIOTHYECKHE 2
KOHTPOJLJIePbI, 0OCHOBHBIE OIpe/ie-

JICHUS U KIaccuPpuKanus

Cocras u apxurekrypa IIJIK 2
IIpoMbIlTIEHHbIE CHCTEMBI TIepeaa- 2
yu JaHHbIX. KOMMyHUKalIMOHHBIE
HHTep(eiichl

Ceru CAN, Profibus, Modbus, In- 2

dustrial Ethernet

JaTunku™

4*

le/IMeHeHl/le AATYUKOB U pe.ﬂeifmo-
KOHTAKTHBIX CXE€M 1JIfl YIIPABJICHUA
NMHEBMATHYECKMMH CHCTeMaMu™

4*

BoInmojiHenue PI'P

10

H3yYeHHE TEOPETHYECKUX Pa3/1eioB
JUCIHHMILINHBI

10

BBegenne B NpOMBIIIJICHHYI0 POOOTOTEXHUKY

IIpombInIeHHBIE POOOTHI — OCHOB- 2
Hble TEPMHUHBI U ONpe/eIeHUs
OcHOBBI IpYMEHEHHUsI IPOMBbIIII- 2

JICHHBIX PO0OTOB B CTPYKTYpe€ aB-
TOMATU3HMPOBAHHBIX CHCTEM




HN3y4yeHue 3J1eMEeHTOB ABTOMATH3H- 6
POBaHHOI MPOU3BOJACTBEHHOM JIH-
HHUU

N3yyeHue ocHOB padoThI C MPO- 6
MBIILIEHHBIM POOOTOM-
MaHUIYJISITOPOM

BeinoHenue PI'P 8

H3yUyeHHe TeopeTHYeCKHX Pa3/ieioB 12
AUCHUTLTHHBI

HUTOI'O no xucuuiivge 32 32 80

* peanuzyetcst B (hopMe MPaKTUIECKON MOATOTOBKH

6 BueaynuTopHasi caMoCTOsITeIbHASI PA00Ta 00y4aIOIIMXCHA MO IMCUUILIUHE (MOAY-
JI10)

[Ipu naHUpOBaHUHM CAMOCTOSTEIBLHON pabOThl CTYACHTY PEKOMEHIYETCSI PYKOBOACTBO-
BaThCS CJIEAYIOIIUM paclpeesIeHUEM YaCOB Ha CAaMOCTOATENbHYIO paboTy (Tabmiuia 4):

Tabnuia 4 — PexoMentyemoe pacrpe/ieJieHue 4acoB Ha CaMOCTOSTEIIbHYIO padoTy

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI KosauyecTBo 4acoB
Brinmonnenne otuera u moaroroska k 3amure PI'P 36
N3ydenune TeopeTHYeCcKuX pa3aeiaoB JUCHUTLIHHBI 44

7 OueHoYHbIE CPeCTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMEKYTOYHOI
arTecTalMy O0YYAOIIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYILErO0 KOHTPOJS YCIIEBAEMOCTH U IIpO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMH WM WHBIX MaTepUaliOB, HEOOXOIUMBIX JJIS
OLICHMBAHMSI PE3yJIbTAaTOB O0OYyUEHHUS MO AUCHMILINHE (MOIYJI0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 YuebHo-MeToanueckoe U HH(POPMALMOHHOE o0ecTiedeHue JUCHUIJIMHBI (MOYJIs1)
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Matuzaruy : yaeonuk / O.B. [llumos. — Mocksa : UH®PA-M, 2021. — 365 c. + [{on. matepu-
anel  [OnexktpoHHbli  pecypc]. —  (Bwicuiee  oOpazoBanue: — bakamaBpuar). —
www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-011205-3. - TekcT : aaekTponHsiii. - URL:
https://znanium.com/catalog/product/1206071 (mara obpamenwus: 15.06.2021). — Pexxum gocry-
1a: 1o MOJIKUCKE.

8.2 JlonmonHUTENbHAS TUTEpaTypa

1) O6pa3oBarenbHass pOOOTOTEXHHKA : YIEOHO-METOUUECKUN KOMIUIEKC AMCIUILUIAHBI /

cocraBurenu A. C. Cobonesckuii, 3. @. lllapunoa. — YensOunck : YensiOUHCKHA TOCyIap-
CTBEHHBIU memarornueckuii yauBepcutet, 2014, — 32 ¢. — TeKcT : 27eKTpOHHBIH // DIEKTPOH-
HO-OMOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/31915.html (mara ob6pamenus: 15.06.2021). — Pexum moctyma:
JUISL aBTOPU3UD. IT0JIb30BaTENEN

2) ABTOMAaTHKa ¥ aBTOMATHU3alHUs MPOM3BOJCTBEHHBIX MPOIIECCOB | METOIUYECKUE YKa-
3anus / coctasurenu b. H. Boponkos, B. B. Ky3nenos, B. B. Pesanuenko. — Cankr-IlerepOypr
: Cankr-IleTepOyprckuil rocyaapCTBEHHBIM apXUTEKTYpPHO-CTPOUTENbHBIA yHHBepcuTeT, ObC
ACB, 2014. — 56 c. — Tekcr : 3JeKTpOHHBIA // DnekTpoHHO-OnOMMoTeyHas cucrtema [PR
BOOKS : [caiitr]. — URL: https://www.iprbookshop.ru/33294.html (gara oOpameHnus:
15.06.2021). — Pexxum pocTyma: JJisi aBTOPU3MP. MOJIb30BATEICH

3) ABTOMaTH3AaIMS U YIIPABICHHUE B TEXHOJIOTHYECKHX KomIuiekcax / A. M. Pyceukuid, I1.
A. Butsse, M. JI. Xeitden [u ap.] ; nox penakmueit A. M. Pycenkuii. — MuHck : benopycckas
Hayka, 2014. — 376 c. — ISBN 978-985-08-1774-7. — TekcT : 3MEKTPOHHBIH // 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 CoBpemenHble npodeccuoHanbHble 0a3bl JAHHBIX M HUH(OPMAIIMOHHBIE CIIPABOYHBIC
CHCTEMBI, CII0JIb3YEMbIE IPHU OCYIIECTBICHUN 00pa30BaTeIbHOIO Mpoliecca 10 JUCIMILIIMHE

1) bubnuoreka POOU http://www.rtbr.ru/rffi/ru/library
2) Hayunas  osnektpoHHass  OuOnumoreka  "KubGepJlenmnka"  https://cyberleninka.ru/
3) Enunoe okHO goctymna k mHGOpMAIMOHHBIM pecypcam http://window.edu.ru/

8.4 Ilepeuenp pecypcoB MH(OPMAIMOHHO-TENIEKOMMYHHKAIIMOHHON cetu «MHTepHeT»,
HEOOXOIUMBIX JJIl OCBOEHUS AUCLHUIUINHBI (MOIYJIs)

1) hydro-pnevmo.ru : I'mapaBnuyeckde W MHeBMaTHueckue cuctemsl : caiit. URL:
http://www.hydro-pnevmo.ru/ (rara obpamienus: 15.06.2021)

2) lHHOBallMM B MNPOMBIIUICHHOCTH: MEXaTpPOHHKa W pOOOTOTEXHHKa : 0Opa3oBa-
TenbHBINA Kypc Ha maatrgopme «Coursera» / ['opdbenko M.B., I'opbenko T.U. // Coursera: obpa-
3oBarenbHas miardopma. — URL: https://ru.coursera.org/learn/innovations-in-industry-robotics
(mara obpamenus: 15.06.2021)

8.5 JIM1eH3nOHHOE U CBOOOHO PAaCIpOCTpaHsIeMoe MPOrpaMMHOE 0OeciedeHne, UCIOb-
3yeMoe TpH OCYIIECTBICHUN 00pa30BaTEIHLHOTO MPOIIecca MO TUCIIUILIHHE

Tabnuua 5 — [lepeyeHp UCTIONB3YEMOT0 IPOrPAMMHOTO 00eCeUeHHsI

Haunmenosanue [10 PexBU3UTHI / yCIIOBUS HCTIOIB30BAHUS

FESTO FluidSim P Horosop AD44 Ne007/11 ot 12.12.2016
FESTO FluidSim H Jorosop AD44 Ne007/11 ot 12.12.2016
FESTO FluidSim E Jorosop AD44 Ne007/11 ot 12.12.2016
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9 OpraHu3auMoOHHO-TIEIArOrHYeCKHue yCJa0BHUS

Opranuzanus 00pa3oBaTeIbHOIO MPOLECCa periaMeHTUpyeTcs y4eOHbIM TJIAHOM H pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00yueHus (mpenonaBaHus) - pycckuil. s Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN 4ac yCTaHABIMBAETCS MPOJAOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOeW MHAMBHIYaIbHON 00pa3oBaTeNbHON TpaeKTOpHH 00yuaro-
IIMKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIlecce MPEAIIECTBYIOMEro 00yueHus, KOTOPBI 0CBOOOXKAaeT 00yydarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 Oo6pa3oBaTejibHbIE TEXHOJIOTHH

VYyeOHbli mpolecc IpH MpenojaBaHuyd Kypca OCHOBBIBACTCS HA WCIIOIB30BAHUU TPAIU-
[IMOHHBIX, NTHHOBALMOHHBIX W MH(POPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH. TpaauiuoH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATUSAMU. VIHHOBaIlMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHU HCIOIB3YIOTCS B BHJE IIUPO-
KOTO TIPUMEHEHUS aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeneHus 3anatuii. Madopmanmonase
00pa3oBaTeNbHBIE TEXHOJOTUU PEATM3YIOTCS NMYTEeM AKTHBH3AaLUH CaMOCTOSTEIBHOW pabOThI
CTYACHTOB B HH(POPMAIIMOHHON 00pa30BaTeIbHOM cpee.

9.2 3aHATHSA JeKIHOHHOI'0 THIIA

JIeKMOHHBIN Kypc IpeaIoiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOr0 IJIaHa.

Ha niepBoii iekuuu JiekTop 00s13aH NPeAyNpeuTh CTYAECHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (yuyeOHHUKaM, yueOHBIM OCOOMSIM) OyIeT MPOYUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HaMOONBIINA 00beM MH(pOpMAIMKU U 00eCIeunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB P 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs OONBIINHCTBY CTYI€HTOB Ha CAMOCTOATENBHOE U3YYEHUE MaTepraa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CeMuHaApCKUE 3aHATHS MPECTABIAIOT COO0H eTaIM3aUIO JIEKIIHOHHOTO TEOPETHIECKO-
ro MaTtepuasa, IpoBOJATCS B LEJAX 3aKPEIJICHUs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 MPOBENIEHUSI CEMUHAPOB SBJISETCS 00CYXAeHHE Haubosee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3d0op MpUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemnojaBaressi BXOMIAT: OKa3aHUE METOIUYECKOM Io-
MOIIH U KOHCYJIbTUPOBaHUE CTY/IE€HTOB [0 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, Npe/IaraeMble MperoiaBaTeseM;

- y4aCTHE B JUCKYCCUAX;

- BBIMIOJIHEHUE MPOEKTHBIX U UHBIX 33JaHU;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknanel U ONIIOHWPOBAHHE JOKIIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHaoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OrneHuBaHue 3aJaHU, BBHIOJHEHHBIX Ha CEMMHAPCKOM 3aHSTHUH, BXOJIUT B HAKOILJICH-
HYIO OIICHKY.
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9.4 CamocrosiTe/ibHasi padoTa 00y4alOIIUXCS N0 JUCHUIIHHE (MOAYJII0)

CamocrosiTenbHast paboTa CTYJEHTOB — 3TO IPOLECC aKTHBHOIO, LEJICHANPABICHHOIO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEHUI 0e3 HEeNOCPEICTBEHHOIO y4JacTus Ipernojia-
BaTels, XapaKTEPU3YIOIIUICS MPEAMETHOW HANpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTOsATENHHON pabOTHI:

- CUCTEMAaTH3alHsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHEe U pacIlupeHne TEOPEeTHUECKUX 3HaHU;

- (popMupoBaHUEe YMEHHUI HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHUE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEIILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosiTenbHass paboTa MOYKET OCYILECTBIATHCS MHAWBUYAJIbHO WIN TPYNIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT LI€JIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKU.

TexHonorusa opraHu3anuy CaMOCTOSITEILHON paOOThI CTYJEHTOB BKJIIOUAET UCIIOJIB30BA-
HUe HH(POPMALIMOHHBIX U MaTEPUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTpoib pe3ynbraToB BHEAYyAUTOPHOW CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB MOXET
IPOXO/UTh B MMCbMEHHOM, YCTHON WIIM CMELIaHHOM (opme.

CTyneHTbl JOJDKHBI MOJXOAWUTh K CaMOCTOATENBHON paboTe Kak K HaWBaKHEHIIEMY
CPEACTBY 3aKpeIJICHUs U Pa3BUTUS TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €AMHCTBA B3IJIAJIOB Ha
OTJIEJIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUS ONPEACIICHHBIX HAaBBIKOB U MCIOJIb30BaHUS IIpodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXcsl 0 OCBOEHHIO TN CUMIJIMHBI

[Ipu u3yueHun AUCUMILINHBI 00Y4aIOIKUMCS 11€7I€CO00pPa3HO BBIMOIHATH CIEAYIOLIUE pe-
KOMEHAINH:

1. U3ydyeHue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CHCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-inbo pasjesna 1no yueOHUKY MM KOHCHEKTHBIM MaTepuaiam
PEKOMEHAYETCs M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAENICHUs, TOHATHS pa3/e-
na.

3. Oco0oe BHUMAHHE CIEYET yIETUThH BBHIITOJIHEHUIO OTYETOB MO MPAKTHUYECKUM 3aHITH-
SM ¥ UHJMBHIyaJbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Bcs TemaTHKa BOIPOCOB, U3Y4ae€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKIUAX Mperno-
naBartesneM. MM jke 1aroTcsi HCTOYHHMKH (B MEPBYIO Oo4Yepe/ib BHOBb U3JIaHHBIE B IEPUOIUUECKOM
Hay4yHOMU JuTepaType) Juist 0oJiee 1eTalbHOI0 MOHUMAHUS BOIIPOCOB, 03BYYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNEHON MPOPabOTKE Kypca 00yUaroIMecs J0JKHBI:

- IPOCMAaTPUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- MIOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHSITHM MaTepual U JOINOJIHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeMe JIMTepaTyphl;

- U3yYUTh PEKOMEHJOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanboJjIee BAXKHBIX MOMECHTOB;

- CaMOCTOSTENBHO BBINOIHATH 33aHUs, AaHAJIOTMYHBIE ITPEJIaraéMbIM Ha 3aHITHIX;

- HCII0JIb30BAaTh ISl CAMOIPOBEPKHU MaTepHalibl POH/IA OLIEHOUHBIX CPEJCTB.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnedeHusi, He00X0UMOro /IS 0CY-
IIEeCTBJIECHUA 00pPa30BaTEeIbLHOIO0 MpoIecca Mo AMCUUIINHe (MOAYJII0)
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10.1 YueOHo-1a00paTopHOe 000pyaI0BaHUE

Tabnuna 6 — [lepeuens 00opymoBaHuUs 1a00paTOPUN

Aynuropus | HaumenoBanue Hcnons3yemoe 060pyaoBaHue
aymuTopuu (1abo-
paTopun)

101/3 JlaGopaTopus npo- | YHUBepcallbHas poOOTU3UPOBaHHAs yueOHas siueiika (3
MBIIIJICHHON po00- | mT.) YHUBEpcalbHast pOOOTU3UPOBAHHAS COOPOYHO-
TOTEXHUKHU cBapouHas stueiika (1 mr.) PoboTu3upoBaHHas siuciika Me-

xaHn4eckoi oopabotku (1 mr.) UTTepOueBblii BOIOKOH-
HbIH Ja3ep JIC-2 B KOMIUIEKTE ¢ YMJUIEPOM U BHEITHEH OIl-
Tuko# (1 mr.)

103/3 JIaGoparopus ipo- | Komruiekt yuebnoro obopynoBanus OCHOBBI aBTOMAaTH3a-
MBIIJICHHON aBTO- | iuu npousBojcTBa (1 mt.) Kommekt yaebnoro o6opyo-
MaTHUKHU BaHUs ABTOMaTU3UpPOBaHHAs NPOU3BOACTBEHHAs JIUHUS (1

IIT.)

10.2 TexHuueckue M 31eKTPOHHbIE CPeICTBA 00y4eHH
OTcyTCTBYIOT
11 Hurnle cBeneHus

MeToauuecKkue PECKOMEHIAIIMH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOYKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00YyYalOIIMMUCS ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MOYET OBITh OPraHU30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIMMUCS, TaK M B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS 7S TOJIy4YeHus: 00pa3oBaHus 00y4yaroMMHU-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSL.

[Tpodeccopcko-nenarornyeckuii cocTaB 3HAKOMUTCS C TICUXOJIOTO-(DU3UOIOTHUYECKUMU
0COOEHHOCTAMH O0YYarOMIMXCSl MHBAIUIOB M JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTalluu WHBANUAOB (Mpu Hanuuyuu). [Ipu HeoO-
XOJJUMOCTH OCYIIECTBIISIETCS JTOMOJHUTENbHAS MOJAepKKa MpenojaBaHus ThbIOTOPaMH, MCHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBMM ¢ MeTOIMYECKMMHU peKoMeHAanusaMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/058H) B Kypce IMpeanojaraetcs HWCIOJIb30BaTh COIMAIBHO-AKTHBHBIE U pPe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TTIOMOIIM B YCTAHOBJICHUH TIOJTHOIIEHHBIX MEXIMYHOCTHBIX OTHOIIEHHUH C JPYTUMH CTYACH-
TaMH, CO3/JaHUH KOM(OPTHOTO NCUXOJIOTHYECKOTO KIMMaTa B cTyeHueckoil rpymnme. [logbop u
pa3paboTKa y4yeOHbIX MaTepHalIOB MPOU3BOJISATCS C YYETOM IPEJIOCTaBICHUs MaTepHalia B pas-
JUYHBIX (hopMax: ayauaabHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHEIMATbHBIX TEXHHMUYECKUX
CPEICTB U MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl JunamMu ¢ OB3 ocymecTBiseTcss ¢ MCNOIb30BaHUEM CPEICTB
o0ydeHus 00Iero M crenruaibHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUYECKOe OOecreueHe MpeycMaTpUBaeT MPUCIIOCOOIEHHE ayIUTO-
puii k Hyxaam sun ¢ OB3.
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®dopMa MpoBeJeHUsI aTTECTALMU JIJISl CTY/IEHTOB-UHBAIM/IOB YCTAHABIMBAETCS C YUYETOM
WHIUBHUIYAIbHBIX MICHX0(pU3NIeCKuX ocobeHHocter. [l ctynentoB ¢ OB3 mpemycmaTpuBaet-
sl JocTymHas (hopMa MpeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHON Qopme (I JUI € HAPYLMIEHUSMU OMOPHO-
JIBUTATEILHOTO amnmapara);

- B IIe4aTHOM opMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(TOM M KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILIEHUSIMH CIIyXa, PEUH, 3pEHHUS);

- METOJIOM UTEHUSI aCCUCTEHTOM 3a/IaHUs BCIYX (11 JIUI[ C HAPYLICHUSIMU 3PEHHUS).

CryaeHTamM ¢ MHBQJIUJIHOCTHIO YBEJIMYHMBAETCS BpPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYyNMHas (Gopma mpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IUCBMEHHO Ha Oymare wiu HabOpOM OTBETOB Ha KOMITbIOTEpE (ISl JIUI] C HAPYIICHHUSI-
MU CllyXa, peuHn);

- BEIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT accUCTeHTa (st
JUI C HAPYIICHUSIMUA ONTOPHO-/IBUTATENILHOIO aIllapaTa);

- YCTHO (17151 JIML C HAPYIICHUSIMU 3PEHHSI, OIOPHO-IBUTATEILHOTO arlnapara).

[Ipu HEOOXOMMMOCTH 1JIsi OOYUAIOIIMXCS ¢ MHBAJIMIHOCTBIO MPOIIeaypa OIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«OCHOBBI HpOMbIIHJIeHHOﬁ ABTOMAaTHKH U pOﬁOTOTEXHI/IKI/I»

13.03.02 DnexkTposHEpreTuKa M 3JIEKTPO-

HanpaBnenue noaroToBku
TEXHHKA

Hanpasnennocts  (mpodmib)  0o0pa3oBarenbHOM  DIIeKTpOCHAOKEHNE
pOrPaMMBI

KBanugukanus BeITyCKHIKA bakanasp
["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs Ounas ¢popma
Texuonorust 00y4eHus Tpanuumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
3 5 4
Bua npomexyTodHoif arte- OOGecneunBaroiiee noapas3aeiacHne
CTalluU
3ader ¢ OIeHKON Kadenpa «3nexkTponpuBoa 1 aBTOMAaTH3AIUS TPOMBITIICHHBIX
YCTaHOBOK»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 1O JUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHmu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC KOMIIC-
TCHIUHU

I/IHI[I/IKaTOpBI JOCTHIKXCHUA

[Tnanupyemsble pe3ynbTaThl 00y-
YEHUS M0 AUCIUIUINHE

O6menpodeccrnoHanbHbIE

OIIK-1 Cnoco6eH moHMMaTh
NPUHIUITB paOOTHI COBpE-
MEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH U UCIOJIb30BaTh
UX JUIsl pEIIeHUs 3a/1a4 [Po-
deccruoHanbHOU JAeSITeIBLHO-
CTH

OIIK-1.1 3Haetr npyuHIKUIIBI
paboThI COBpEMEHHBIX WH-
(hopMaImOHHBIX TEXHOJIO-
TH, IPUMEHIEMBIX B ITPO-
(heccroHaIBHOM ESITEIBHO-
CTH

OIIK-1.2 YMeeT HCI0JIB30-
BaTh COBpEMEHHBIC HH(DOP-
MAaIlMOHHBIE TEXHOJIOTUU
JUTSL pellieHus 3a/1a4 po-
(heccroHaIBHOM IESITEIIBLHO
CTH

OIIK-1.3 Bimageer HaBBIKa-
MU IPUMEHEHHUS COBPEMECH-
HBIX HHPOPMAIIMOHHBIX
TEXHOJIOTH JIJISl PeIICHUS
3a/1a4 mpodeccruoHaIbHON
JIeITEeIbHOCTHU

3HaeT COBPEMEHHBIC MTOIXOJIbI U
MPOrpaMMHEBIE CPEICTBA, TIPH-
MEHSIEMbIC TIPH aBTOMAaTH3aI[U1
TEXHOJOTHYECKHUX MPOIECCOB.
YMeeT NpuMeHsTh CpeCTBa
MH()OPMAIIMOHHBIX TEXHOJIOTHI
JUTSL TIOUCKa, 00pabOTKH, aHAJN-
3a U mpecTaBieHus nHdopma-
I[UH MPU pa3pabOTKe aBTOMaTH-
3UPOBAHHBIX CHCTEM.

Bnageer MeToaMu puMeHEHUs
WH(GOPMAITMOHHBIX CPEJICTB MIPH
pa3paboTKe aBTOMAaTHU3UPOBAH-
HBIX CHCTEM.

Tab6suma 2 — [TacmopT GoHIa OIEHOYHBIX CPECTB

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

2 MeToauveckne MaTepHuaJIbl, ONpeessiIue Npoue1ypbl OHeHUBAHUS 3HAHHUIA,
YMeHUi1, HABBIKOB U (MJIM) ONBITA JeATeJbHOCTH, XapaKTepu3youme npouecc popmupo-

BaHHUS KOMIIETEHIMIA

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

IUTMHBI (Tabnuna 3).

Tabmuua 3 — TexHonornueckas kapra
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HaunmenoBaHue one- Cpoku BbI- Ixana Kputepun onenuBanus
HOYHOI'O CPe/JCTBa MOJTHEHHUS OLICHUBAHUS
5 cemectp

IIpomeskyTounas arrectauus B Gopme «3adeT ¢ OLEHKON»

JlaboparopHast paboTta | B TeueHue ce- | 5 06amuioB 5 GajUIOB — CTYIEHT IOKa3al OTIMYHbIE
MeCTpa HAaBBIKM IIPUMEHEHMs IOIy4EHHBIX 3Ha-
JlaboparopHast paboTta | B TeueHue ce- | 5 06amuioB HU 1 yMCHHIH TIPH peltieHiH npocecc-
MecTpa OHAJIbHBIX 337a4 B PaMKaX YCBOEHHOIO
y4eOHOro Marepuara.
JlabopaTopHast paboTta | B TedeHHEe ce- | 5 6amioB 4 Gawia — CTYICHT IOKa3aJl XOPOIIUe
MeCTpa HaBBbIKU IIPUMEHEHMSA NOJIYyYCHHBIX 3Ha-
JlaboparopHas paboTta | B TeueHue ce- | 5 6amioB i 1 YMCHHI TIpH PELICHHH IPOJecCh-
MeCTpa OHAJIbHBIX 33]a4 B PaMKaX YCBOEHHOTO
y4eOHOro Marepuana.
JlaboparopHast paboTta | B TeueHue ce- | 5 0auioB 3 Oamia — CTyOEHT IOKasal Y/IOBIIE-
MecTpa TBOPHUTEILHOE  BJAJICHHE  HABBIKAMH
NPUMEHEHUS] TOTyYeHHBIX 3HAaHUN U
JlaGopatopHasi pabora | B Te4eHHe ce- | 5 6amioB R ——
Mectpa HBIX 33/la4 B PaMKax YCBOGHHOTO y4eO-
JlaboparopHast paboTta | B TeueHue ce- | 5 0amuioB HOro Marepuala.
7 MecTpa 2 Gama — CTyIEHT TPOAEMOHCTPUPOBAT
HEZI0CTATOYHbIN YPOBEHb BIIAJICHUS yMe-
HUSIMU ¥ HAaBBIKAMU TIPU PEIICHUH TPO-
(eccHOHATBHBIX 33724 B PaMKax YCBO-
€HHOTO y4eOHOr0 MaTepraa.
Tecr B TeueHue ce- | 25 OamioB 25 GamtoB — 91-100 % mpaBUIIBHBIX
MeCTpa OTBETOB — BBICOKHH YPOBEHb 3HAHUN;
20 6amioB — 71-90 % npaBUIBHBIX
OTBETOB — JOCTaTOYHO BBICOKHIA
YPOBEHb 3HAHU;
15 GammoB — 61-70 % mnpaBUIBLHBIX
OTBETOB — CPEAHUIN YPOBEHb 3HAHUM;
10 6ammoB — 51-60 % mnpaBUIBLHBIX
OTBETOB — HU3KUI YPOBEHb 3HAHMUIA;
0 6amnoB — 0-50 % mpaBUIIBHBIX OT-
BETOB — OYEHb HU3KUH YpOBEHb 3Ha-
HHIA.
Bemonnenne PI'P B TeueHne ce- | 40 Gamios 40 GayuIoB — CTYJICHT MTOKA3aJl OTIIMYHBIE

MecCTpa

HABBIKM TIPUMEHEHUsI TTOTy9YeHHBIX 3Ha-
HUI 1 YMEHUI NpU pelieHnH mpogeccu-
OHAITBHBIX 33J[a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuana.

30 GauToB — CTYJICHT TIOKa3aJl XOPOIIIHe
HaBBIKM TIPUMEHEHUsI TOTyIeHHBIX 3Ha-
HHMI M YMEHHUH NpH peleHny npodeccu-
OHATBHBIX 3aJ[a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuana.

20 GauToB — CTY/EHT ITOKAa3ayl YIOBIIE-
TBOPHUTEILHOE  BNAJICHHE  HABBIKAMH
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IIPUMECHEHHSI IIOJYYCHHBIX 3HAaHUH U
YMEHHI TIPU PeIIeHnH MPOdECCHOHATb-
HBIX 33/1a4 B paMKax YCBOSGHHOTO y4eO-
HOTO Marepuaa.

0 GasIoB — CTYJICHT MPOJIEMOHCTPUPOBAT
HEJIOCTATOYHBIA YPOBCHb BJIAJICHHS yMe-
HHSIMA ¥ HaBbIKAMHU TIPH PEIICHHH TIPO-
(ecCHOHABHBIX 3371a4 B paMKax YCBO-
€HHOT0 Y4eOHOro MaTepuana.

HUTOIO: 100 6amoB

Kpurtepuu oneHKHu pe3y/1bTaTOB 00y4eHHs 110 JHCHHUILIMHE:

0 — 64 % oT MakCHUMaJIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTa-
TOYHBIN YPOBEHb JUIsl IPOMEKYTOUHOM aTTECTallMK IO JUCLUILINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBI 0aJlJIOB — «yJOBJICTBOPUTEIBHOY (IIOPOTOBBII
(MMHMMAIBHBIN) YPOBEHb);

75 — 84 % oT MakcHMaJIbHO BO3MOKHON CYMMBbI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);

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

SAJAHUA JJIA TEKYIHEI'O KOHTPOJIA

3ammTa J1a00paTOpPHBIX padoT
Jlabopamopnas paboma 1. VI3ydeHWe TPUHIUIIOB MAapKUPOBKH W HICHTH(PUKAIUS
AJIEMEHTOB CHCTEM aBTOMATHUKH

1) Kakue BuABI MapKUpPOBKM HCIIOJB3YIOTCS MPH MPOU3BOJICTBE MPOMBIIUICHHBIX
KOMIIOHEHTOB?

2) B uem oTimnuune cepuitHOro HoMepa OT 3aKa3HOro?

3) Kak oTnnuunTh /1Ba pa3HbIX (OTO3TEMEHTa, COOPaHbIX B OAMHAKOBBIX KOPITyCcax?

4) B kakoMm JOKyMEHTE OMUCHIBAIOTCS TEXHUYECKHE XAPaKTEPUCTHUKU U TUITOBBIE

CXEMBbI BKIIOUCHHS 3JIEMEHTOB aBTOMAaTU3UPOBAHHBIX CUCTEM?
Jlabopamopuas paboma 2. VI3ydeHue 3J€MEHTOB THEBMATHYECKUX CHCTEM

1) [Touemy B mojcucTeMe MPOU3BOJACTBA CXKATOTO BO3IyXa 00pa3yeTcs MHOTO KOH-
nIeHcara?

2) Kak n3amenuTcs pabota MHEBMOIMIUHPA OJHOCTOPOHHETO JIEHCTBUS, €CITU APOC-
CCJIb U3 KOMIIJICKTA ITHCBMATUKNU YCTaHOBI/ITI) Ha BXO0JC B III/IJ'II/IHZ[p B O6paTHOM HaHpaBJ’IeHI/II/I?

3) B yem oTinuue mHEBMOpacnpeaenuTeneld MOHOCTaOUIEHOTO U OUCTaOUIBHOTO?

4) C [OMOIIBI0 KAaKOTO ITHEBMOPACHPEICIUTENSI W3 UMEIONINXCS palloHATbHEe
BCEro yMpaBJsATh HUIUHAPOM OJHOCTOPOHHETO NEHCTBUS?

5) 3a cyeT KakuX CWJ IUTOK LMJIMHAPA OJHOCTOPOHHETO NEHCTBUS BTATHMBACTCS IO-

CcJie OTKJIIOYEeHUS BO3yxa?
Jlabopamopuas paboma 3. VI3ydeHue 3J€MEHTOB THAPABINYECKUX CXEM

1) KaxkoBO OCHOBHOE OTIMYME CTPYKTYpPHI IMAPABIMUYECKUX CUCTEM I10 CPAaBHEHUIO C
MMHEBMATHYECKUMU ?

2) Onwucare NpUHIMIT ASUCTBUS 4/3 pacripenenuTens U3 KOMILJIEKTa THAPABINKHY;

3) Kaxkyro ¢yHKIHIO BBITIOHSIET OOpaTHBIN KilaraH?

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 THAPABINYECKUX CHCTEM?

Jlabopamopuas paboma 4. JlaTanku
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1) 3ayem HeoOxomuMmo ayOnupoBaHHe (YHKIMOHAJA KHOMKH OOYy4YeHUs Yy
ONTUYECKOT'0 1aTYNKA PACCTOSHUSA?

2) KakoBel mpenMyIiecTBa WHAYKTUBHOTO JAaTYMKa MPHOIMKEHHUS IO CPABHEHUIO C
€MKOCTHBIM?

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

4) KakoBa 3aBHCHMOCTh BBIXOJHOTO aHAJOrOBOIO CUTHAJa JaTUYMKA JABJIECHUS OT
BXOJIHOT'O JIaBJIEHUS B cucTeMe?

5) KakoBbl HEI0CTaBKM ONTUYECKUX ATYUKOB, [10 CPABHEHUIO C UHIYKTUBHBIMU?

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

1) Kakum o00pa3oM ocCymIecTBIsIeTCS HAaCTPOWKAa YYBCTBUTEIBHOCTH ONTHYECKOTO
JaTYrKa MPUOIKEHUS?

2) Kak nomkeH ObITh OJKITIOYCH 3JIEKTPUYESCKH TICHBMOPACTIPECIIUTENb, YTOOBI OH
MEHSIT CBOE COCTOSIHUE MPH cpadaThIBAHMH MarHUTOPE3UCTUBHOTO JAaTYUKA?

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

4) [TocTpouTth cxeMy yrpaBiieHUs, KOTOpas MO CHUTHAJIaM C ABYX IAaTYMKOB, yCTa-

HOBJICHHBIX Ha KOHI[aX XOJa IITOKAa MTHEBMOLMIMHAPA, 00ECIIEYUT ero BhIABUKEHUE U BTITHUBA-
HUE 10 HAXKATUIO KHOIIKK POBHO OJIMH Pa3s.

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

Jlabopamopuas ~ paboma 6. N3yueHne  31€MEHTOB  aBTOMATU3UPOBAHHOMU
MPOU3BOACTBEHHOW JINHUU

1) OnucaTte MOCIEN0BAaTEIBHOCTD IEpEauyn CUTHala OT JaT4MKa THUIIA «CBETOBOM
OGapbep» K KOHTPOJLIEPY.

2) Kakue 1aT4vKu UCIIONIb30BaHbl B paCCMaTpPUBAEMOM MoOyJie?

3) K kaxomy tuny otnocurcs [1JIK, ynpasnstomuii padoToii ctaHiuu?

4) C noMompl0 KaKMX JaTYMKOB OINPEACISETCS IEPEMEIEHUE HCIOJHUTENBHbBIX

9JICMEHTOB CTAHIIUU B TpeOyeMbIC H B KOHECYHBIE TIOJIOKEHUS?
Jlabopamopnas paboma 7. VI3yueHue OCHOB padOThl C HPOMBIIUIEHHBIM POOOTOM-

MaHUITYJIATOPOM
1) Kakue cucteMbl KOOpAUHAT IPUMEHSIOTCS B PACCMOTPEHHOM poboTe?
2) Kak ocymectBnsiercs: kamOpoBKka HHCTpyMEHTa poboTta?
3) Kakumu cmocob6amu MOXKHO MPOTrPaMMHUPOBATh MMPOMBIILIIEHHOTO podoTa?
4) st uero HeoO6xoauMa KamnOpoBKa 6a3bl y podoTa?
5) Kakue sneMeHThl 6€30MacHOCTH JTOJDKHBI OBITh Pealu30BaHbl B CHCTEME YIpaB-

neHus poooTom?

Tect
Kakue syeMEHTBI HCHONB3YIOTCS JUIS OMpPEAETICHUS TEKYIIEro COCTOSHHUS O00beKTa
yIIpaBJIEHUs] aBTOMATH3UPOBAHHBIMUA CHCTEMaMHK?
1) Wuaukaropsr;

2) Jarunkwy;

3) BonbT™meTpsr;

4) Perne.

B kakux enuHHIIAX H3MEPSIETCS PACXO/1 Ta3a B CHCTEMaX ITHEBMOABTOMATHKHU?
1) Ky0.m;

2) Hopwm.ky0.M/MuH;

3) M/c;

4) Ia.



19

Kakoe JaBJICHHUC 0T06pa>1<aeTc;1 Ha MAaHOMCTpPAX B CUCTECMaAX IMTHEBMOABTOMATHUKH ?

1) AbcomorHoe, I1a;

2) ATMOCdepHOE, MM.PT.CT.;

3) N306p1TOYHOE OTHOCHUTENLHO aTMOCc(epHOro, 6ap;
4) OtHocuTenbHoE, Ia.

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

1) [TapannensHOE coeIMHEHHE JIByX KOHTAaKTOB;

2) [TocnenoBarenbHOE COETUHEHHUE IBYX KOHTAKTOB;

3) [TonkmroueHre KOHTAKTOB K YIPABIIAIONIMM KaTyIIKaM JBYX Pa3HbIX peie;
4) [TonkitoueHuEe KOHTAKTOB MapauIeIbHO MOJIE3HON HArpy3Ke B IIEMH.

Kakoii T mueBMopacnpeaeauTelIsi IPUBEIeH Ha cxeme?

|2(A)
|
TlT
1P) | 13(R)
1) 5/2 pacrnipenenauTess HOpMaJIbHO OTKPBITHIN;
2) 4/2 pacripefeuTeNb HOPMaJIbHO 3aKPBITHIH;
3) 3/2 pacrnipenenauTens HOpMaJIbHO OTKPBITHIN;
4) 3/2 pacnpeneauTenb HOPMaIbHO 3aKPBITHIN.

Ha nHeBmMopacnpeenuTens, ¢ UCXOAHBIM COCTOSIHUEM, IPUBEJICHHBIM Ha CXeMe, [0JlalIn
HanpspbkeHue Ha kaTymky 1Y1. Kak u3menurcs ero cocrosiHue mpu npu OTKIIOYEHUH HalpsiKe-
HuA ¢ Karymku 1Y 1?

1) CocTosiHME HE U3MEHUTCS;

2) Ecnu Ha Bxonme 1 nmaBneHue BbIle, 4eM Ha BhIXOAE 4, TO paclpeneuTeNb nepe-
KITFOYUTCS B HCXOJIHOE COCTOSIHUE, HHAYE — OCTAHETCS B TEKYIIEM COCTOSTHUMY;

3) Pacnipenenurens mepeximoYnTCsS B UCXOTHOE COCTOSHUE;

4) KoHcTpykius pactpenenuTens He T03BOJSET OJJHO3HAUYHO OTBETUTH HAa BOIIPOC.

Kakoii anemeHT n300paxeH Ha cxeme?

1) Hpoccens;

2) OOpaTHBII KITamaH;
3) Knanan nByx naBnenwii;
4) Perynsarop naBieHus.

[Ipu xakux ycrnoBusix 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 repkos 1S3;
4) Haxara knonka S1 WUJIN naxar kontakt 1S2, npu 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) HeBo3MoxHOCTh mOSTyueHUs: OOJBIIMX CTENEHEN CKAaThs BO3JyXa 3a OJHUH 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 MarucTpaiu ACJIar0TCA:

1) B HmxHelt yactu TpyOBI,

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 OJIHOM HalpaBiICHUH.

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 TPEOYIOMMN YCTAHOBKU HYISI —
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1) WHKpeMeHTabHBINA SHKOAEP;
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) [Tbe30pe3UCTUBHBIC FTIEMEHTHI.

OcHoBHast QYHKIIHMSI CTOPOXKEBOTO TaiiMepa, BXOSIIET0 B COCTaB MPOrpPaMMHUPYEMOTO
JIOTUYECKOI0 KOHTPOJIEpA:

1) OGecneyeHune pabOThI YaCOB PEeaIbHOTO BPEMEHU;

2) OrpanndeHue J0CTylma K BHYTPEHHHM pecypcaM KOHTpOJUIepa CTOPOHHUX
YCTPOMCTB;

3) [lepesarpy3ka KOHTpoJUiepa P MPEBBIIICHUN JTOIYCTUMOTO BPpEMEHU pabouero
[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 MIPH KAXKIOM OOpaIeHH K KOHKPETHOMY BXO1Y;

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) OOGHOBJISET 3HAYEHUS BXOJ/IOB TOJIBKO MPU U3MEHEHUN CUTHAJIOB HA BXOJaX.

Kakas u3 cucrtem KOOpIuHAT HE BXOJHUT B CHCTEMBI KOOPJIMHAT MMPOMBIIIUIEHHOTO po0oTa
KUKA KR-6?

1) MupoBasi cucTema KOOpINHAT;

2) Cucrema KOOpPJMHAT UHCTPYMEHTA,;

3) Cucrema KoopauHat 0a3sbr;

4) Cucrema KOOPMHAT BHEIIHEH CHCTEMbI TEXHHYECKOTO 3PCHUSL.

IOCTI/IpOBKa oceit IMPOMBIIIJICHHOT'O po60Ta BBITTOJIHACTCA:

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.

Kakue OCHOBHBIE THUINBI NEpEMELICHUH JOCTYMHBI MPH MNPOrpaMMHUPOBAHUHM 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
Hcxonnbie 1anHublie 1jas PI'P
Pazpaborate cuctemy ympaBiaeHHUS TEXHOJOTUUYECKHM IMPOIECCOM WIIM yCTAaHOBKOM CO-
TJIaCHO BapuaHTy. B paboTe TOMKHBI OBITH BHITIOTHEHBI:
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1) xpaTkoe ommcaHue MPUHLOUIA PAabOTHl 00BEKTAa aBTOMATHU3ALUU (TEXHOJIOTHYECKOTO
nporiecca Wi yCTaHOBKH);

2) BbIOOp NATYMKOB, OPUEHTUPOBOYHAS PACCTAHOBKA JATUYUKOB IO TEXHOJOTHYECKOU
YCTAHOBKE (7151 KKAO0Tr0 U3 JaTYUKOB JOJDKHO OBITH KPAaTKO ONMCAHO KaKyl BEIUYHHY OH H3-
MepsieT, B KaKuX MpeJieax, KaKol CUTHAJ JaeT Ha BBIXOJE, JJIs 4ero Heo0X0AuM B JJAHHOM CITY-
yae);

3) BbIOOp NHEBMAaTHMYECKMX WM TUIPABINYECKUX MCIOIHUTEIbHBIX JJIEMEHTOB U
CPEZCTB YNpaBJICHUS UMH (B CIIy4ae, €CIIU TAKHE IEMEHThl HE0OXOIMMBbI B PAMKAX JIaHHOW TeX-
HOJIOTUYECKOM yCTaHOBKH). OnucaHue yIpaBJsIOIIUX CUTHAJIOB I OCTAJIbHBIX MUCIOJHUTENb-
HBIX YCTPOMCTB;

4) BBIOOP MPOTrPaMMHUPYEMOT0O JIOTHUYECKOTO KOHTpOJUIepa (I BBIOOpAa MOAIYJEH, BXO-
JSIIUX B COCTaB KOHTPOJIJIEPA, UCIOIb30BaTh OHJIAHH-KOH(UIYpaTOpbl Ha caiiTax MPOU3BOANUTE-
nent [TJIK);

5) npuBECTH ONUCAHMUE AJITOPUTMA PAOOTHI CUCTEMBI YIIPaBIEHHs (JIOJKHBI OBITh OIUCAa-
HBI BCE PEAKIIMH CUCTEMBI Ha BCE CUTHAJIBI I KOMOWHAIIMH CUTHAJIOB C JATYUKOB).

[IpumepHbIie BapuaHThl 00BEKTOB aBTOMATU3aLIUU!

1. MocTtoBoii kpaH. JI0JKHBI OBITh aBTOMATH3UPOBAHBI:
- IEPEMENICHHUE KPaHa 10 PEIbCaM;

- IEpEMEILIEHUE TEIEKKN KPaHa;

- IObEM/CITYCK TPY3a;

- (pyHKIMM 3a1TUTHIL.

2. [TopranbHbIi KpaH. J[0KHBI OBITH aBTOMATH3UPOBAHBI:
- IepeMeIIeHre KpaHa 1o peibcam;

- TOJTbEM/OITyCKaHUE CTPEJIbl KPaHa;

- IObEM/CITYCK TPY3a;

- (pyHKIMM 3a1TUTHIL.

3. JIudT(3 aTaxa). J1omKHBI OBITH aBTOMAaTU3UPOBAHBI:
- OTKPBITHE/3aKPBITUE JIBEPEH;

- IOJTbEM/CITYCK KaOHMHBI JI0 HY)KHOTO JTaXKa,

- (DYHKIIMM 3aLUTBHI.

4. Tpancnoprep chllyunx rpy30B: [0 KOMaH/I€ OT onepaTopa (HaxkaThe pa3IudHbIX
KHOIIOK) TPaHCIOPTEp JOJKEH MEepPEeHaNpaBisaTh OTOK I'Py3a Ha JiBa pa3HbIX BCIIOMOTra-
TeJbHBIX TPAHCIOPTEpa, BeAylre K OynkepaM. [1pu 3anonHeHnn Kaxa0ro u3 OyHKepoB
JIOJKHO BBIIaBaThCs COOTBETCTBYHOIIEE COOOIICHHE ONEPaTOpy (3aropaThCsi TaMIIOUuKa).

S. Tpancnoprep 3aroToBok — JOJDKEH ME€PEMENIATh 3arOTOBKH OT OJHOIO U3 ABYX
orepaTopoB (y KaxJ10ro orneparopa CBoi HaOOp OpraHoB yIpaBiIeHuUs) B JBa OyHKepa —
BbIXOAHOM U Opak. ITo Becy 3aroToBOK JOJKHA NMPOU3BOAUTHCS COPTUPOBKA «Opak/He
Opak». [Ipu mepemMerieHnu 3aroTOBKM OT OJHOTO ONEpaTopa KOMaHAbI OT BTOPOIO
JIOJIKHBI OJIOKHPOBATHCA.

6. KoznoBoii kpaH. J[omKHBI OBITH aBTOMAaTU3HPOBAHBI:
- IepeMellleHre KpaHa 110 pejbcam;

- IepeMEIEHNE TEIEKKN KPaHa;

- IOJTEM/CITYCK TPY3a;

- (pyHKIIMM 3aITUTHL

7. HarpeBarenbHast ycTaHOBKa C NPUHYAMTEIBHBIM MEPEMEIINBAHUEM BO3/yXa B
kaMmepe. He MeHee Tpex cekuuii HarpeBaTelIbHBIX JIEMEHTOB, HE MeHee 9 TOYeK KOH-
TPOJISl TEMIIEPATYpPHI M0 BceMy 00beMY KaMephl, He MEHee TPEeX BEHTHJIATOPOB IS Iie-
peMenMBaHuss Bo3ayxa. JlomkHO ObITH obOecreueHo MoJAep)KaHuEe PAaBHOMEPHOCTHU
TEMIEPATYPhI 10 00BEMY KaMephl ¢ MaKCUMaIbHOU pasHUIIEH MeX Ay ToOUuKaMu He Ooee
5 rpagycos. [IporpaMMHBIN KOHTPOJIb BPEMEHU HArpeBa.

8. XHWMHYECKUHN PEAKTOp, B KOTOPOM MPOUCXOJUT NEPEMEIINBAHUE U HATPEB JBYX
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KOMIIOHEHTOB. JoikeH ObITh 0OecreyeH KOHTPOJIb MPOMOPIMil CMEIIMBAEMBIX KOMIIO-
HEHTOB, MIEpEMEIINBAHNE C HAIPEBOM 3aITyCKAIOTCS TOJIBKO MOCIIE MOJHOTO 3al0JHEHUS
peakTopa. He MeHee Tpex cekiMii HarpeBaTeIbHbIX 3JIEMEHTOB, KOHTPOJIb TEMIIEpaTyphl
110 BBICOTE PEAKTOPA.

COopouHasi CTaHIMs — IpeIHa3HAuYeHA Il COOPKH JBYX M3JCIUH U3 Pa3InIHBIX
sneMeHToB. COOpKa OCYIIECTBISETCS YCTAaHOBKOI ITOJIOBUHOK 3ar0TOBOK APYT Ha Apyra
TPEXOCEBBIM MaHHITYJIATOPOM C ITHEBMO3aXBaTOM. THII MaHHITYJIATOpPa U KOHKPETHBIC
THITBI 3aTOTOBOK 3aJIal0TCSI CaMOCTOATENbHO. Ha cTaHmMu mpucyTCTBYIOT Ba cOOpOU-
HBIX MeCTa, B CiIydae NMpHUXoja Ha cOOPOYHOE MECTO HEMPAaBUIILHOI 3arOTOBKHU JOJKHO
TeHEPUPOBATHCS COOOIIeHNE 00 OMMOKe (TOJDKHA 3aropaThcs aBapuiiHas J1amIia).

10.

CraHuusi COPTHPOBKH 3aroToBOK. [1o KOHBeHepy mepeMeInaroTcs 3aroTOBKH M3
TpeX pa3IUYHBIX MaTepHalioB. B mpoiecce nepemMenieHus CTaHIus JOJDKHA OMPEaeIsiTh
THIT Ka)K/I0i 3arOTOBKH U NepeiaBaTh €€ Ha COOTBETCTBYIOIIUI BCIIOMOTATEIbHBIA KOH-
Beiiep. Y Bcex 3aroTOBOK 3aJaHbl TpeOOBaHMS MO rabapurtam, MPH MPEBHILIEHUH KOTO-
PBIX 3aTOTOBKA JOJDKHA NIEpeMeIaThcs B OyHKep «Opak»

11.

bamennsiii kpaH. J[omKHBI OBITH ABTOMATU3HPOBAHBI:

- BpallleHHe KpaHa B 33JJaHHbBIX Mpeaenax (yroj BpallleHUs! OTpaHUYEH);
- IEpEMEILEHUE TEIEKKN KPaHa;

- IOABEM/CITYCK TPY3a;

- (DYHKIIMH 3aIUTHI.

12.

PobGoTtusupoBanHblil ckiaa — M0JKEH oOecreunBaTh XpaHeHHE M Bblady 3aro-
TOBOK I10 TPOHYMEPOBaHHBIM MecTaM (6 MecT). Ha kaxk/1oM MecTe JOJKHO ONpeeIsiTh-
Csl HaJW4YWe WM OTCYTCTBHE 3arOTOBKH, BHOBb MPUXOJAIIAsl 3arOTOBKA JIOJKHA yCTa-
HaBJIMBAThCS HA IMEPBOE CBOOOJHOE MeECTO XpaHeHusa. llepeMelnienne MaHUMYJATOpA,
OCYIIECTBIISIOIIETO MOCTAHOBKY 3arOTOBKH Ha CKJIaJl U BbIAUy U3 CKIIaja, YIpaBIseTCs
B BHJIC HOMEPOB MECT XpaHEHHUS.

13.

Temnnosoit ITYHKT KHJIOT'0 JOMa. I[OJ'DKHEI o0ecrneynBaThbCs aBTOMaTHu3alusi:

- KOHTPOJIb AaBJICHUA U TCMIICPATYPbI BOJbI,

- 3al0uTa OT IMPOTCUCK B MECTC YCTAHOBKH TCIIJIOBOI'O ITYHKTA,

- UBMCHCHHUC TCMIICPATYPhI HO[[aBaGMOfI B paaruaTopbl BOJAbLI ITYyTEM JaCTUIHOMU
nogadu XOHOHHOﬁ BOJBbI. PCFYJ'II/IpOBaHI/Ie OCYHICCTBJIACTCA HAa OCHOBAHHMU INAHHBIX C
JaT4rKa TCMIICPATyPhI BO3AyXa HA YJIMIIC.

14.

Cucrema BEHTUJISILIMU ITPOMBIIIJIEHHOIO 11€Xa — HE MEHEE YETBIPEX BBITSHKHBIX
HAcoCOB, HE MeHee 4 aTYMKOB TeMIIepaTyphbl, IPU MPEBBIILIEHUN TEMIIEpaTypbl Ha OT-
JIeIbHBIX y4YacTKax Iie€Xa JOJDKHA BKIIOYATbCA COOTBETCTBYIOIIAS BBITSKKA. B ciydae
OTCYTCTBHUS JIIOJIEH B 1I€Xy BBITSDKKA JJOJDKHA OBITH OTKIIIOUEHA, NP NEPBOM BXOJIE pa-
00YMX BCE BBITSYKKU JOJKHBI ObITh BKIIIOYEHBI.

15.

Baraxsblil TpaHcropTep B a3ponopTy: NPUEMHBIN KOHBEIep, Ha KOTOPhIi Oarax
[IOJAETCS BPYYHYIO, 3aT€M IIPOMEKYTOUHBI KOHBEHEP, KOTOPBIA U3 MECTa pasrpy3Ku
NEepeBO3UT Oarak B 3aJl BbIIayM, 3aMKHYTBI KOHBelep B 3ajie Bblgaud. CrucreMa KOH-
BeHepoB J0JKHA BKJIKOYATHCS MPU PYYHOH Mojade Oaraxka M KaXKJbld U3 KOHBEHEpOB
JIOJKEH OCTaHABJIMBATHCS, KOTJa 0arak Ha HEM rapaHTHPOBAHHO 3aKOHYMJICS.




