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1 BBenenue

PaGouas mporpamma u (pOHJ OIEHOYHBIX CPEICTB MUCHUIUTHHBI «OCHOBBI TPOMBIIIICH-
HOM aBTOMAaTUKU U POOOTOTEXHUKH)» COCTaBIEHBI B COOTBETCTBHM C TpeOOBaHUAMU (perepalib-
HOTO rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa, YTBEPKACHHOTO MPpHKa3oM MuHOOpHAY-
ku Poccuiickoit @enepammu 927 ot 19 centsops 2017 1., u ocHOBHOI nipodeccrnoHansHOl 00pa-
30BaTECIBHOW IIPOrpaMMbl  IOATOTOBKM  «IIpOEKTMpOBaHME DIEKTPOHHBIX YCTPOMCTB» IO
HarnpapyieHUO ToAroToBKH «11.03.04 DneKTpOoHUKA U HAHOAJIEKTPOHUKAY.

[IpakTuueckasi MOArOTOBKA peanu3yercss Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 29.007 «CIIELIUAJIMUCT I1O TTPOEKTHUPOBAHUNIO
MUKPO- U HAHOPA3SMEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o0menHas TpyaoBas ¢yHKus: A Pa3paboTka NpUHIMIHAIBHONW JICKTPHUECKOU CXe-
Mbl MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

HVY-2 Pa36uBarb ¢yHKIHOHATIBHOE U MOBEACHUYECKOE ONKUCAHUE MUKPOIICKTPOMEXaHH-
YECKOI CHCTeMbI Ha IPAKTUYECKU UCTIOIb3yeMble TEXHHUECKUE PeaTU3alliy U TOA0IOKH.

3amaun aucnuiua- | GopMHUpOBaHWE 3HAHWKA B OONACTH TPUMEHEHHS aBTOMATH3MPOBAHHBIX, Me-
HBI XaTPOHHBIX U POOOTOTEXHUYECKHX CHUCTEM; KOHIIETIINN MX MOCTPOCHUS M TePMHU-
HOJIOTHIO B TPOMBIIIJICHHONH aBTOMAaTHKE, MEXaTPOHUKE U POOOTOTEXHHUKE.
YMeHue BbIOUpaTh HEOOXOAMMBIE THUITBI POOOTOTEXHUYCCKUX U MEXATPOHHBIX CH-
CTeM; OIPENENATh ISl HUX CHOCOOBI M CHCTEMBI YIPABJICHHS, CIIOCOOHOCTH OIIe-
HUBaTh MEXaTPOHHBIC U POOOTOTEXHUYCCKHE CUCTEMBbI Ha MPUTOAHOCTh PEIICHUS
KOHKPETHOM 3a/1aun

OcHoBHbIE pa3zznens! | OCHOBBI aBTOMAaTH3AMK MPOMBIIUIEHHBIX IPOU3BOJCTB

/ Tembl aUcHUIUIU- | OCHOBBI CUCTEM TCHJIPOABTOMATHKH M THEBMOABTOMATHUKH

HBI YcrpoticTBa nomydeHus, o0paboTKu U Tiepenayd MHPOPMALUU B CHCTEMax Mpo-
MBIIIJIEHHON aBTOMaTHKH

BBenenuve B MpOMBIIIICHHYIO POOOTOTEXHHUKY

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JUCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMU JA0CTHKEHHUS KOMIIeTeHIU i

ITponiecc n3zydenust aAucUIUIMHEbl «OCHOBBI MPOMBIIIJIEHHON aBTOMaTHKH M poOOTOTEX-
HUKW» HalpasjieH Ha (OPMUpPOBaHUE CIEAYIOMNX KomneTeHuui B coorserctBuu ¢ ®I'OC BO u
OCHOBHOM 00pazoBaTeabHOM nmporpaMmoii (Tabsuna 1):

Tabmauna 1 — KoMnereHIMM 1 MHANKATOPBI UX TOCTUKEHUS

KOI[ N HAUMCHOBAHHEC KOMIIC- I/IH,ZLI/II(E[TOpLI JAOCTHIKCHUA HHaHI/IpyeMLIe PE3YyIbTAaThl
TCHIIMH 06y‘IeHI/I$I IO JUCHUIIIINHE

O6menpodeccronanbHbIe

OIIK-2 CnocobeH caMmocTos- OIIK-2.1 35aeT OCHOBHBIE 3HaTh OCHOBHEIC THIIBI DJJIe-
TEJIBHO MPOBOJAUTH IKCIIEPH- METO/Ibl U CPENICTBA MPOBE- MEHTOB aBTOMAaTH3UPOBAHHBIX,
MEHTAaJIbHBIC UCCIICIOBAHUS U | JICHHS DKCIIEPUMEHTAIBHBIX | MEXaTPOHHBIX M POOOTOTEXHH-
UCIIOJIb30BaTh OCHOBHBIE MPU- | UCCIIEIOBAHUM, CUCTEMBI YECKHUX CHCTEM.

eMbl 00pabOTKU U IPEJICTaB- CTaHJapTU3aLUHU U cepTUdU-

JICHUS MTOJTYYEHHBIX JaHHBIX Kalluu

OIIK-2.2 Ymeer BbIOUpaTh YMeTh NpUMEHATh Ha MPaKTH-
CHOCOOBI M CPE/ICTBA U3ME- | K€ OCHOBHBIE HPUHIUIMBI I0-




pPEHUI U IPOBOJUTH JKCIIE- CTPOEHHSI CHUCTEM IIPOMBIII-
PUMCHTAIIBHBIE UCCIIEIOBA- | ICHHOW  aBTOMATHKH,  Me-
HUs XaTPOHHBIX M POOOTOTEXHUYE-

CKUX CHUCTEM.
OIIK-2.3 Bnaneer cnoco6a- | Bnagers HaBbIKamMu pa3padoT-
MU 00paOOTKH M MIPEJCTaB- | KA HECIOXKHBIX CHCTEM aBTO-
JICHUA MMOJYUYCHHBIX JAHHBIX MaTuzalguu M aJIropurMoB pa-
Y OLICHKH MOTPEITHOCTH pe- | OOTBI CHCTEM YIpaBIICHHUS Me-
3yJIbTaTOB U3MEPEHUN XaTPOHHBIMH CUCTEMaMHU.

3 MecTO JUCUMIIIMHBI (MOIYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuumiuHa «OCHOBBI IPOMBIIUIEHHON aBTOMAaTUKHU U pOOOTOTEXHUKU» U3ydaeTcs Ha 4
Kypce, 7 ceMecTpe.

JucuumiuHa BXOAUT B coctaB Oioka 1 «/luctuminabel (MOIyNN)» U OTHOCUTCS K 0a30-
BOU YaCTH.

Jlnist OCBOEHUS AMCUUIUIMHBI HEOOXOMMBI 3HAHUSI, YMEHHSI, HABBIKU U / WJIU OTIBIT TPaK-
TUYECKON eATeIbHOCTH, CHOPMUPOBAHHBIE B MpOIlecCce U3yYSHHS JUCIUIUINH / TPaKkTHK: «bes-
OMACHOCTh >KU3HEAEATEIbHOCTUY», «CpercTBa aBTOMaTU3UPOBAHHBIX BbIYMCIEHUIY, «Du3nue-
CKHI 3KCIEPUMEHT.

Juctmmumia «OCHOBBI POMBINUIEHHOW aBTOMATHKH U POOOTOTEXHUKH» YaCTUYHO pea-
nau3yercs B (hopme MpaKkTUYECKON MOJATOTOBKH.

JucuuninuHa «OCHOBBI IPOMBIIIIEHHON aBTOMAaTUKU U pOOOTOTEXHUKU» B paMKax BOC-
NUTaTeNbHON paboThl HampaBieHa Ha (OpMUPOBaHKUE y 00YUaIOMINXCS aKTUBHOW TPaK/1aHCKOM
MO3UIMH, YBAKEHUS K IpaBaM U cB00O/IaM Ye€JIOBEKa, 3HaHUS MPABOBBIX OCHOB U 3aKOHOB, BOC-
MUTAHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHHUS apryMEHTHPOBATh, CAMOCTOSTEIBHO MBICIIUTb,
pa3BUBAaEeT TBOPYECTBO, NPO(ECCUOHATIBHBIE YMEHUSI WM TBOPUECKU PA3BUTOM JMYHOCTH, CHU-
CTEMbl OCO3HAHHBIX 3HAHHM, OTBETCTBEHHOCTH 3a BBIMOJIHEHHE Y4eOHO-IIPOU3BOICTBEHHBIX 3a-
INaHu’ U T.J.

4 O0beM AUCHHMILIMHBI (MOLYJI51) B 3a4€THBIX eJMHULIAX C YKa3aHHEM KOJIHYeCTBA
aKajgeMM4YecKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢ npenoaasBa-
TeseM (10 BHAaM Yy4eOHbIX 3aHAATHIT) M HA CAMOCTOATEIbHYIO padoTy 00y4aromuxcs

O6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIISET 4 3.€., 144 aka. yac.
Pacnipenenenne oobeMa QUCHUILTUHBI (MOJIYJISI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIeHo B Tabnure 2.

Tabnuua 2 — O6beM AUCHUILTUHBI (MOYJIS) IO BUJIAM YUeOHbIX 3aHATHIH

O0BeM QUCIHATUTHHEI Bcero akanemu-
YEeCKHUX YacoB

OO0mmast TpyA0€MKOCTh TUCIIUTLTHHBI 144

KonTakTHas ayniuTopHasi padora o0y4yawIuxcs ¢ npemnoaasaresiem (no | 64
BH/JIaM Y4eOHBIX 3aHSATHIi), BCEro

B ToM uncie:

3aHATHA JIEKIUOHHOTO THMA (JICKIIMM W WHBbIC YYeOHBIC 3aHATHSA, TIpeny- | 32
CMaTpHUBAOIINE TPEUMYIIECTBEHHYIO Tepeaady yueOHoi uHpopMaIuu me-




JaroOTH4eCKUMHU pabOTHUKAMHK), B TOM 4YHCle B (OpMe MPAKTUYECKON MOJ-
TOTOBKU:

3aHATHSA CEMUHAPCKOI0 THNA (CEMHUHAPHI, TPAKTUYECKUE 3aHATHUS, Tpak- | 32
TUKYMBI, JJaOOpaTopHble PabOThl, KOJUIOKBUYMbl M MHbBIE aHAJOIMYHBIC 3a-
HATHS), B TOM 4YHCle B (popMe MPaKTHIECKOM MO OTOBKH:

CaMocTosiTe1bHasi padoTa 00y4yalOIUXCcA U KOHTaKTHasi padora, Bxmo- | 80

yaromiasi TPYNIOBbe KOHCYJIbTAllUU, WHAMBUAYaAIbHYIO paboTy olyuaro-
HIMXCSl C MpenojaaBaTesisiMu (B TOM YHCII€ WHIMBHUIYyaJIbHbIE KOHCYJbTa-
I[MH); B3aUMOJIEUCTBUE B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON
cpelie By3a

[TpomexyTouHas aTTecTanus 00yJaromuxcs — 3a4eT C OLEHKON

5 Conepxxanue TMCUUIIMHBI (MOAYJIs), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIHYeCTBA aKAIeMUYEeCKUX YACOB M BU/0B y4eOHOM

padoThI

Tabmuna 3 — CTpyKTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

HaumeHoBaHue pa3aenoB, TeM U CO- Bunbl yueOHOI paboThI, BKIIIOUAsi CAMOCTOSITENEHYIO
JiepKaHUE MaTepuana paboTy 00yJarImUXCs U TPYJOEMKOCTh (B Yacax)

IAMUCS

KonTakTtHas pabora npenoaasarens ¢ ooyqato- | CPC

(mpaxkTHueCcKue 3a-
HATHUS)

Jlexuun CeMuHnapckue JlaGoparopHble
3aHATHA

OCHOBEI aBTOMAaTHU3al1 MPOMBIINIJICHHBIX ITPOU3BOJICTB

OcCHOBHBIE TEPMUHBI U OTPEJIEIICHUS. 2
CrerneHu aBTOMaTU3alN

O060611eHHas cTpyKTypa uHpopma- 1
IIUOHHO-YIPABISAIOLIMX CUCTEM, UC-
MMOJIb3YEMBIX B ITPOMBIINIJICHHOM
HPOU3BOJICTBE

YpOoBHU aBTOMaTU3UPOBAHHBIX CHU- 1
cTeM. ABTOMaTH3alUs TEXHOJIOTHYE-
CKHUX IIPOLIECCOB.

CtpyKTypa cuCTEMBI yIpaBIeHUS 2
TEXHOJIOTHYECKUM TporieccoM. Mc-
TIOJTHUTENIBHBIE YCTPOHCTBA aBTOMA-
TU3UPOBAHHBIX CUCTEM

I/ISYLICHI/IC IMPUHIIUIIOB MAPKHUPOBKU
u I/Il]eHTI/I(bI/IKaHI/ISI 9JICMCHTOB CH-
CTEM aBTOMATHUKH




BeIntosiHeHue PI'P

HN3YUCHUEC TCOPECTUUCCKHUX Pa3CI0B
JAHUCLHMITIIMHBI

10

OCHOBEBI CHCTEM TUAPOABTOMATUKH U THCBMOABTOM

aTUKHU

du3nyecKue OCHOBBI PabOTHI CUCTEM
nmEesMoasToMaTuku. O000IIeHHAsS
CTPYKTypa MTHEBMATHYECKUX CUCTEM

2

DeMEHTHI IOACHUCTEMBI ITIOAT'OTOBKHU
CIKaToro Bo3ayxa

DNEeMEeHTBI TIOJICUCTEMBI TTOTpebIe-
HUSI CKATOTO BO3/yXa

OcHOBBI pabOTHI perneitHo-
KOHTaKTHBIX CXEM B CTPYKTYpE CH-
CTEeM yIpaBlIeHH

2*

OCHOBBI pabOTHI CUCTEM THPOABTO-
MaTHKH. DJIEMEHThI CUCTEM TUAPO-
ABTOMATHKH

I/I3yquI/Ie QJICMCHTOB ITHCBMATHU4C-
CKHX CUCTCEM

I/I3yquI/Ie OJICMCHTOB Ir'uipaBJInvc-
CKHX CXEM

BeIrtostHeHue PI'P

10

M3y4YeHUE TEOPETUUECKUX PA3/IEIIOB
JUCIIUILIHHBI

12

YcrpoiicTBa nonydeHusi, 00paboTKH U nepeiau HHPOpMAaLUK B CHCTEMax MPOMBIIIIEHHON aB-

TOMAaTHKH
JlaTuuku B CTPYKTYpE CUCTEM 2%
ynpasnenus. Knaccuduxanuus u
NPUHIAIBI IEHCTBHS JaTYNKOB™
YerpoiicTBa mpeobpazoBaHus CUTHA- 2
108 — ALIT u LTATT
[TporpamMMupyemble JoruyecKue 2
KOHTPOJIJIEPHI, OCHOBHBIE OIIpeiee-
HUS U Ki1accuukamms
Cocras u apxurexrypa [IJIK 2
[TpoMBbIIITIEHHBIE CUCTEMBI ITEpeauu 2
JMaHHbIX. KOMMyHUKaIMOHHBIC UH-
Tepdeiice




Cetu CAN, Profibus, Modbus, In- 2
dustrial Ethernet

Haruuku™

4*

IIpuMeHeHne NaTYNKOB U PEIEHHO-
KOHTAKTHBIX CXE€M JUIs yIpaBJICHUS
MTHEBMAaTUYECKUMHU cHCTeMaMu™

4*

BeIrtosiHenue PI'P

10

HN3YUCHUEC TCOPECTUUCCKHUX Pa3aCI0B
JHUCLHMITIIMHBI

10

BBenenne B IpOMBIIIIICHHYIO POOOTOTEXHHUKY

[TpombIinieHHBIE POOOTHI — OCHOB- 2
HBIC TEPMHUHBI ¥ ONIPEICTICHUS

OCHOBBI IPUMEHEHUS TPOMBIIICH- 2
HBIX pOOOTOB B CTPYKTYpE aBTOMa-
TU3UPOBAHHBIX CUCTEM

N3ydenue 3neMeHTOB aBTOMAaTH3H-
POBaHHOM MPON3BOACTBEHHOMN JIMHUU

N3yuenue ocHOB paboTHI € TIPO-
MBIIICHHBIM POOOTOM-
MaHUITYJIATOPOM

BeIntosiHenue PI'P

HN3YUCHUC TCOPCTUUCCKUX PA3ICIIOB
JUCIIMITIIMHBI

12

HUTOI'O no nucuurivse 32

32 80

*peanuszyercs B GopMe MPAKTHUECKON MOATOTOBKU

6 BHeaynnTopHaﬂ CaMOCTOATC/IbHAA paﬁoTa 06yqaloumxca Mo AMCIHHUIIJINHE (MO)Iy.]'lIO)

[Ipy mmaHupOBaHUU CAMOCTOSITENIFHON PaOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJCTBO-
BaThCsI CIEAYIONIUM PACTIPEICTICHUEM YacOB Ha CAMOCTOSITEIbHYIO paboTy (Tabmwuia 4):

Ta6n1/1ua 4 — PCKOMGHI[yCMOe pacnpeaCIICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTbI CAMOCTOSITEILHOM paﬁoTbI

KoaunuecTBo yacoB

BrimmonHenune oTrdera M MOATrOTOBKA K 3aiute PI'P 36
M3ydyeHune TeopeTHYeCKuX pa3aeinoB JUCHUTUIAHBI 44
80

7 OueHoYHbIE CPeICTBA /1JIsl IPOBe/IeHUs] TEKYIIero KOHTPOJIS U POMEeKYTOYHOM

arrecTauMu 00y4aroMXCcs M0 JMCUMILINHE (MOTYJIIO0)
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cDOHI[ OIICHOYHLIX CPCACTB IJIA MPOBCACHUA TCKYLICTO KOHTPOJISA YCIICBACMOCTH U IIPO-
MEXKYTOYHOM aTTecTaluu npeacTtasieH B [Ipunoxenun 1.

TlonHpIl KOMILIEKT KOHTPOJIbHBIX SaI[aHI/Ifl WM UHBIX MaTCpuajioB, HGO6XOIII/IMBIX JJIA
OLICHMBAHMSI PE3yJAbTATOB O0YyUEHHUS MO AUCHMILTUHE (MOJYIIIO), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BHJIE.

8 YueOHo-MeToaMUYecKOe U HHPOPMALMOHHOE o0ecTiedeHne JUCHUIIMHBI (MOIYJIA)

8.1 OcHoBHas uTEpaTYypa

1) Bacwibuenko, C. A. I'uapaBindyeckue U MHEBMAaTHUYCCKHUE JIEMEHTBI CHCTEM aBTOMa-
Uk : yueb. mocobue / C. A. Bacunbuenko, C. I1. Yepnsrii, C. 1. CyxopykoB. — KoMcOMOJIbCK-
Ha-Amype : DT'BOY BO «KHAT'Y», 2018. - 112 c.

2) NBanoB, A. A. OcHOBBI pOOOTOTEXHUKH : ydeOHOe mocobue / A.A. MBaHoB. — 2-¢
u3 ., uctnp. — Mocksa : UTHOPA-M, 2021. — 223 c. — (Cpennee npodeccrnoHaabHOe 00pa3o-
Banue). - ISBN  978-5-16-014622-5. - Tekcr : onektpoHsHbii. -  URL:

https://znanium.com/catalog/product/1206075 (mata obpamenus: 15.06.2021). — Pexxum pocry-
ma: Mo MOJIIKCKE.

3) UBmuH, B. I1. CoBpeMeHHasi aBTOMATHKa B CUCTEMax YIPaBJICHHS TEXHOJIOTHYCCKUMHU
npoueccami : ydyeOnuk / B.I1. UBmun, M.YO. [lepyxun. — 3-e uza., ucnp. u non. — Mocksa :
NH®PA-M, 2021. — 407 c. : un. + [on. maTepuainsl [ DaeKTpoHHBIN pecypc|. — (Briciiee 00-
pazoBanue: Crermanurer). — DOI 10.12737/1216659. - ISBN 978-5-16-016698-8. - Tekcr :
anektpoHHbldi. - URL: https://znanium.com/catalog/product/1216659 (mata oOpameHus:
15.06.2021). — PexximM J0CTyMAa: 1O MOIHCKE.

4) Illummos, O. B. [Iporpammupyembie KOHTPOJIEPHI B CHCTEMaX MPOMBIIUICHHOW aBTO-
matu3aiuu : yueonuk / O.B. Ilumos. — Mocksa : UHOPA-M, 2021. — 365 c. + [lon. matepu-
anel  [DnekTpoHHbli  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 /lomotHuTE/ILHAS IMTEPATYPA
1) O6pa3oBatenbHass pOOOTOTEXHHUKA : YIeOHO-METOJHUECKUI KOMIUIEKC AUCIIUTUIAHBI /

cocraBurenu A. C. Cobonesckuii, 3. ®. Illapunosa. — Yensabunck : YensOuHCkMid rocynap-
CTBEHHBIN meqarornyeckuii yausepcureT, 2014. — 32 €. — TekcT : AMeKTpOHHBIN // DIIeKTpOoH-
HO-OMOMMOTEeYHAs cucremMa IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/31915.html (mara ob6pamenus: 15.06.2021). — Pexum nocryma:
JUIsl aBTOPU3UP. TI0JIb30BaTENEH

2) ABTOMATHKa U aBTOMATHU3allMs MTPOM3BOACTBEHHBIX IPOIECCOB : METOJIUYECKUE YKa-
3aHus / coctasurenu b. H. Boponkos, B. B. Ky3nenos, B. B. Pesanuenko. — Cankr-IlerepOypr
: Cankr-IleTepOyprckuil rocyiapcTBEHHbIH apXUTEKTYpPHO-CTPOUTENbHBIH yHUBepcurer, DbC
ACB, 2014. — 56 c. — Tekct : 3JeKTpOHHBIH // DnekTpoHHO-OMOnMMoTeuHas cuctema I[PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/33294.html (mara oOpamenus:
15.06.2021). — PexwuM IoCTyMa: Uit aBTOPU3HUP. MOTb30BaATEINCH

3) ABTOMaTH3aNKs U YIPaBICHUE B TEXHOJIOTHYSCKUX KomIuiekcax / A. M. Pycenknit, T1.
A. Butazp, M. JI. Xeiider [u ap.] ; nox penakiueit A. M. Pyceukuii. — Munck : benopycckas
Hayka, 2014. — 376 c¢. — ISBN 978-985-08-1774-7. — TekcT : dIeKTpOHHBIN // DIEKTPOHHO-
oubmmoteunas cuctema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/29574.html
(mata obpamenus: 15.06.2021). — Pexxum goctymna: st aBTOPU3UP. MOTH30BATENCH

8.3 CoBpemennbie npodeccnoHaibHble 0a3bl JaHHBIX U MHGOPMALMOHHbIE CIIPa-
BOYHbIE CHCTEMbI, HCIOJIb3yeMbl¢ NPH OCYHIECTBJICHHH 00pPa30BATEJBLHOIO Npouecca 1o
AUCHUIIJINHE
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1) bubnmoreka POOU http://www.rfbr.ru/rffi/ru/library
2) Hayumas  osnektponnas  OubOmuoreka  "KubepJlemmnka"  https://cyberleninka.ru/
3) Enunoe okHo noctyna kK mHGOpMAMOHHBIM pecypcam http://window.edu.ru/

8.4 Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHUKAIMOHHOH ceTu «UHTep-
HeT», He00XOAUMBIX /IJIsl OCBOCHUS TUCHUILINHBI (MOLYJIs1)

1) hydro-pnevmo.ru : ['mapaBiuveckue W THeBMarudeckue cucrembl : caiit. URL:
http://www.hydro-pnevmo.ru/ (rara obpamienus: 15.06.2021)

2) IlHHOBaMM B MPOMBIILIICHHOCTH: MEXaTPOHHKAa M pOOOTOTEXHHMKA : 00Opa3oBa-
TenbHBbIN Kypce Ha 1iatdopme «Courseray / ['opoernko M.B., T'opoenko T.U. // Coursera: oOpa-
3oBarenbHas mnardgopma. — URL: https://ru.coursera.org/learn/innovations-in-industry-robotics
(mara obpamenus: 15.06.2021)

8.5 JIunen3nonHoe U cBOOOAHO pacnpocTpaHsieMoe NMPOorpaMMHoe odecriedeHue, uc-
MoJib3yeMoe NMPHU OCylIeCTBICHNH 00pa30BaTeJIbHOI0 MPoLecca Mo AUCHUIIHHE

Tabmuna 5 — [lepeyeHp UCTIONB3yEeMOT0 IPOTPAMMHOTO 00ECTICUSHHSI

Haumenosanue 10 PeKBU3UTHI / YCIIOBHSI UCTIOIB30BAHUS

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

9 OpraHu3anMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLECcCca periJaMeHTupyeTcs y4eOHbIM IJIAHOM U pac-
[MCaHUEeM Yy4yeOHbIX 3aHATUU. SI3bIk 00yueHus (mpernoaaBaHus) - pycckui. Jlyis Bcex BHAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOEW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTopuHM oOyyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOY-
Jiel, OCBOEHHBIX B MPOIIECCE MPEAIECTBYIONMIET0 00yUeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJUMOCTH UX MTOBTOPHOT'O OCBOEHMUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mporiecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCS Ha MCIOJIB30BAaHUM TPAIU-
OUOHHBIX, NHHOBAIITUOHHBIX N HHq)OpMaHHOHHBIX O6pa3OBaTeJ'II>HI)IX TEXHOJIOTHH. TpaIH/IHI/IOH-
Hble 00pa3oBaTelbHbIE TEXHOJIOTUHU MPECTABICHBI JTEKIUIMUA U CEMHUHAPCKUMU (TIPAKTHUYECKH-
MI/I) 3aHATUAMU. I/IHHOBaIII/IOHHI)IC O6pa3OBaT€J'II)HBI€ TEXHOJIOTHHU HCIOJB3YIOTCS B BUJAC IHUPO-
KOTO NMPUMEHEHHS aKTUBHBIX U UHTEPAKTUBHBIX (opM MpoBeneHus 3anstuil. MupopmannonHsie
00pa3oBaTeNbHBIC TEXHOJOTHU PEATH3YIOTCS ITyTEM aKTUBU3AIMH CaMOCTOSTEIBHONH DPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30oBaTeNbHOI cpejie.

9.2 3aHATHS JIEKIMOHHOI0 THIIA

JIEKIMOHHBIN Kypc MpeanoaraeT CuCTeMaTU3UPOBAaHHOE U3JI0KEHHE OCHOBHBIX BOMPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu jektop 00s3aH MpenynpeaIuTh CTYI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUnTaH Kypc.



http://window.edu.ru/
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JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONBIINK 00beM MH(OpMalUK U 00eCcIeYnBaTh
Oostee TIIyOOKOE TTOHMMaHKE YUeOHBIX BOIIPOCOB IPH 3HAYUTEIHFHO MEHBIIECH 3aTpaTe BpEeMEHH,
4eM 3TO TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATENILHOE U3YUeHHE MaTepuaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHApCKUE 3aHATHS MPECTABISIOT COO0 eTaTM3alnIo JIEKIIHOHHOTO TEOPETUIECKO-
r'o MaTepuasa, IpOBOIATCS B LENAX 3aKPEIJICHUS Kypca U OXBATHIBAIOT BCE OCHOBHBIE pa3feibl.

OcHOBHOI (hOpPMOIT TPOBECHUSI CEMHHAPOB SBISIETCS 00CYyXKIeHHEe Hanbosee mpoodaem-
HBIX U CIIO)KHBIX BOIPOCOB 1O OTAEIBHBIM TE€MaM, a TakXKe pa300p MPUMEPOB U CUTYyallil B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH mperonaBarelsss BXOJAT: OKa3aHHE METOAWYECKOW I1o-
MOIIHM ¥ KOHCYJIbTUPOBAHHE CTY/ICHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTh Ha CEMHHAPCKHX 3aHATHAX OLIEHMUBACTCS MO CIETYIOIIMM KPUTCPHUSIM:

- OTBETHI Ha BOIIPOCHI, peAIaracMble MPEnoaaBaTeiIeM;

- y4acTHe B IUCKYCCHSIX;

- BBITMIOJIHEHUE TPOEKTHBIX U UHBIX 33JaHUA;

- ACCUCTHPOBAHHME TIPETIOIABATEINIO B IIPOBEACHUH 3aHATHH.

OTBer f0omKeH OBITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPIKATh
CCBUIKH Ha MICTOUYHUKH.

JloKmaapl ¥ ONMOHUPOBAaHHME JOKIAZO0B IPOBEPSIOT CTENEHBb BIIAJCHHUS TEOPETHYECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHM.

OueHuBaHue 3a7aHU, BBIIIOJIHEHHBIX Ha CEMHHAPCKOM 3aHSTHUU, BXOIUT B HAKOILICH-
HYIO OILICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXcs M0 JUCHUNINHE (MOAYJII0)

CaMmocrosiTenbHass paboTa CTYJEHTOB — 3TO MPOIECC AKTUBHOTO, LEJICHANPABICHHOTO
nproOpeTeHus] CTYIEHTOM HOBBIX 3HAaHHUH, YyMEHUI 0€3 HEMOCPEICTBEHHOTO Y4acTHs Mpernoa-
BaTeJsl, XapaKTEpU3YIOIIUNACA MPEAMETHON HampaBlIEHHOCTHIO, Y(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yIbTaTOB AEATEILHOCTH 00YUJaIOMIerocs.

Ienu camocTosATeNbHON PabOTHI:

- CUCTEMAaTH3allMsl U 3aKpEeIJICHHE TOTyYEeHHBIX TEOPETUUECKUX 3HAHUNW U TMPAKTHYECKUX
YMEHUH CTYJIEHTOB;

- yrayOJieHHe U paclIupeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHNEe YMEHUH UCIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTAIHIO,
CHEIHAJIbHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSITENILHOCTH MBILUIEHUS], TBOPYECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAaMOPAa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CAMOPEaIN3aliy;

- pa3BUTHE UCCIIEOBATENBCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CaMocTtosiTenbHast paboTa MOXKET OCYIIECTBIATHCS MHAWBHUYATBHO WU TPYIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHonOrUs OpraHu3aM CaMOCTOSTENbHONW pabOThl CTYIEHTOB BKJIIOUAET UCIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOATENBbHOH pabOThl CTYJEHTOB MOXKET
MPOXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOHN opMe.

CTyneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, MPHOOPETeHNs ONpPEIeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JINTEPATYPHI.

9.5 MeToanuyeckue yKazaHus /151 00yYAKOMXCS 0 OCBOCHUIO M CHUNIMHBI
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[Tpu M3yd4eHun AUCHUILTMHBI 00YYaIOIUMCS IIeTIECO00Pa3HO BBINOJIHATH CIEAYIOIINE pe-
KOMEHALNHN:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1no yueOHUKY WM KOHCHEKTHBIM MaTepuajiam
PEKOMEHIyeTCs 110 IaMATU BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHUS, TIOHATUS pas3ze-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACTUTh BHIIIOJHEHUIO OTUYETOB 0 MPAKTHYECKUM 3aHITH-
SM ¥ MHJMBH1yaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CaMOCTOSITEIbHYIO paboTy.

4. Bcs TemaTyKa BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 33Ja€TCs Ha JIEKUUAX Mpeno-
naBaresneM. VM ke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/lb BHOBb M3aHHBIE B IEPUOANYECKON
HAYYHOH JuTeparype) Uit 0ojee AeTaTbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYECHHBIX HA JICKIUH.

IIpu camocTosTeNIEHON MPOPAOOTKE Kypca 00yUdaroUIuecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPECNCHHS U (DaKThI;

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

- U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPy, COCTABJIATH TE3UCHI, AaHHOTAL[UM U KOHCIIEKTBI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNS, aHAJIOTHYHBIE IIPEIaraéMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATH JJISI CAMOIIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHAJIbHO-TEXHMYECKOT0 00ecneyeHusi, He00X0AUMOro 1JIf 0Cy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOIecca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-s1a00paTopHOoe 000pya0BaHUE
Tabnuna 6 — [lepeuens o0opynoBaHus 1ad0paToOpun

Aynutopus | HaumenoBanue Hcnonb3yemoe o60pyoBaHue
ayIuToOpuH (J1abo-
paTopun)

101/3 JIaGoparopust ipo- | YHUBepcanbHas poOOTH3MpPOBaHHAs yueOHas ssueiika (3
MBILUIEHHON po0o- | IIT.) YHUBepcaiabHast pOOOTU3MPOBAaHHAS COOPOUHO-
TOTEXHUKH cBapouHas stuerika (1 mr.) PoOoTu3upoBanHas sueiika Me-

xaHn4eckoi o6pabotku (1 mt.) UTTepOueBblii BOIOKOH-
HbIi 1a3ep JIC-2 B KOMIIIEKTE C YUIIIEPOM M BHEILIHEH OI1-
Tuko# (1 m.)

103/3 JIaGoparopus npo- | Komruiekt yueOHOro 000py1oBaHus;
MBIIIEHHON aBTO- | OCHOBBI aBTOMAaTHU3AIIMU TPOU3BOACTBA; (1 1mT.)
MaTHKH Kommekt yue6HOro 060py0BaHus;

ABTOMaTH3MpPOBAHHAS TPOU3BOJICTBEHHAs JIUHUA; (1 mIT.)

10.2 TexHu4eckue ¥ JIEKTPOHHBIE CPEACTBA 00y4eHHA

JlekunoHHbIE 3AHATHSA.

AynuTopun Ui JEKIMOHHBIX 3aHATHH YKOMILJIEKTOBAaHBI MeOEIbI0 M TEXHUYECKHMHU
cpeacTBaMu OOydeHHUs, CIIyKalluMU Ui TpeAcTaBleHUs y4dyeOHOW uH(popManuu OOJbIION
ayauropun (HaOOpbl JAEMOHCTPALIMOHHOTO 00OpYyJIOBaHUS (IPOEKTOP, D3KpaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATIISAHBIE TTOCOOUSI, TEMAaTUUECKHE HILTIOCTPAIUN ).

CamocrosiTesibHas padora.

[Tomemienust isi caMOCTOSITENIbHOM PAa0OTHI OCHAIEHbl KOMITBIOTEPHON TEXHUKOH C
BO3MO>KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTepHeT» U JOCTYNOM K 3JIEKTPOHHOM MH(pOopMalu-
OHHO-0Opa3oBaTensHOM cpeae KHATY:
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- yutaneHbld 3a1 HTh KHAT'Y;
- KoMIIbIoTepHBIE Ki1acchl (aya. 211 kopmyc Ne 3).

11 Unnie cBeaenus

MeToauuyecKue PE€KOMEHIANNH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHme NUCIUILTMHBI 00yYaOIUMUCS C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBBSI
MOYET OBITh OPraHM30BaHO KAK COBMECTHO C JAPYIMMHU OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS ISl ITOIY4EHUsT 00pa3oBaHMs 00yJaronuMu-
Cs1 C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBbSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHIECKIUMHU
0COOEHHOCTAMHM O0YYaroIIMXCsl MHBAINIOB U JIML[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbsl, MHAWBUIYAIBHBIMU MPOrpaMMaMH peaOWIUTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJUMOCTH OCYLIECTBISIETCS IOMOJHUTENIbHAS MOJJEepKKa IPenoJaBaHus ThbIOTOPAMH, HCHXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAauusaMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(IiekcuBHBIE METO/IbI 00YUEHUS], TEXHOJIOIMH COLIMOKYIbTYPHON peaOUINTALUu C LENbI0 OKa3a-
HUS [IOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOIO IICUXOJIOTHYECKOT0 KIMMaTa B cTyaeH4Yeckoi rpymme. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauagbHOW, BHU3YaJIbHOW, C HCIOJIb30BAHUEM CIELMAIbHBIX TEXHMYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuinHabl Junamu ¢ OB3 ocyiiecTBiseTcst ¢ MCIOIb30BaHUEM CPEICTB
00yudeHus1 00ILEero M ClelraibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHHUUYECKOe 00ecrieueHHre MpelycMaTpUuBaeT MPUCIIOCO0IEHHE ayIuTO-
puii k Hyxaam i ¢ OB3.

dopma NpoBeACHUs ATTECTALMK IS CTYAEHTOB-UHBAJIMI0B YCTaHABIMBAETCS C YYETOM
WHIUBUIYAJIbHBIX TICHX0(pU3NUYecKux ocoberHocten. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 1ocTymHas popma Mpe1oCTaBIeHUs 331aHUH OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WIM DJIEKTPOHHOM ¢dopme (Uil JUI € HapyUIEHUSMH OIOpPHO-
JIBUTATENILHOTO amrapara);

- B IIeYaTHOM opMe WM JIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (IUIs1 JIMI] C HApYIIEHUSIMHU CIIyXa, peuH, 3pEeHus);

- METO/IOM YTEHUS aCCUCTEHTOM 33a/1aHUs BCIYX (JUIs1 JIUL C HAPYIIEHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBIMIHOCTBIO YBEIMYMBAETCA BPEMsI HAa MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHWS OTBETOB HA 3a/laHus, @ UMEHHO:

- IUCbMEHHO Ha OyMmare miM HabOpOM OTBETOB Ha KOMIIbIOTEpE (IJIs JIUL C HAapyILIEHU -
MHU CIIyXa, peuH);

- BBIOOpPOM OTBETA U3 BO3ZMOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (s
JIMI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEIBLHOTO alIapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3PEHHSI, OOPHO-IBUTATEIBHOTO arnapara).

[Tpu HEOOXOAMMOCTH AJ1s1 00YUAIOIMIMXCS ¢ MHBATUIHOCTBIO MPOLelypa OLICHUBAHUS 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»

Hanpanenune noaroToBku

11.03.04 DnexTpoHHKA U HAHO3JIEKTPO-

HUKA
Hamnpasnennocts (npoduins) obOpaszoBarensHoil mpo-  [IpoextupoBanue AIEKTPOHHBIX
rpaMMBbl YCTPOMCTB

KBanudukarms BbITyCKHUKA bakanasp

["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021

dopma o0yueHHs

Ounas popma

TexHomnorust 00yueHus

Tpanuimonnas

Kypc

Cemectp

TpynoemMKocCTs, 3.e.

4

7

4

Bua npomexyTodyHoi arre-

cTalmu

OOGecneunBaroiiee noapas3aeiacHne

3ayeT ¢ OLEHKOH

Kadenpa «3nexkTponpuBoa 1 aBTOMAaTH3AIUS TPOMBITIICHHBIX

YCTAHOBOK»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBIX ¢ MHAMKATOPAMH JO0CTHKEHUs KOMIIeTeHIU

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHE KOMIIC-
TCHIUHU

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Inanupyemble pe3ynbTaThl
00y4YeHUs IO TUCIUTIINHE

O6menpodeccrnoHanbHbIE

OIIK-2 CniocobeHn camocTosi-
TETHHO MPOBOAUTH IKCIIEPH-
MEHTaJIbHbIE UCCIIEI0OBAaHUS U
UCIIOJIb30BaTh OCHOBHBIC TTPH-
eMbI 00pabOTKH M MPEICTaB-
JICHUS TIOJTYYCHHBIX JTaHHBIX

OIIK-2.1 3HaeT OCHOBHBIE
METO/Ibl U CPEJICTBA MPOBE-
JIEHUS KCIIEPUMEHTAIbHBIX
HCCIIeIOBAHUM, CCTEMEI
CTaHJapTU3aLUU U CepTUPU
KaIuu

OIIK-2.2 YmeeT BbIOUpaTh
CIOCOOBI M CPEICTBA U3MeE-
PEHHI U TPOBOJUTH JKCIIE-
pPUMEHTAJIBLHBIE UCCIIEI0OBA-
HUs

OIIK-2.3 Bmageer crioco6a-
MU 00pabOTKH U MPECTaB-

JICHUS TIOJTYYCHHBIX JTAHHBIX
Y OILICHKH ITOTPEITHOCTH pe-
3yJIbTATOB U3MEPEHUIA

3HaTh OCHOBHBIC THIIBI DJJIe-
MCHTOB aBTOMATHU3UPOBAHHLIX,
MCXAaTPOHHBIX U pO6OTOTeXHI/I-
YCCKUX CUCTEM.

YMeTh NpUMEHATh Ha MPaKTH-
K€ OCHOBHBIE NPUHUHUIIBI IO-
CTPOCHUS CHCTEM IPOMBIII-
JICHHOM  aBTOMAaTHKH, Me-
XaTPOHHBIX U POOOTOTEXHHYE-
CKHX CHCTEM.

Bnaners HaBbIKamMu pa3padboT-
KA HECIOXHBIX CHCTEM aBTO-
MaTHU3alMl U aJropuTMOB pa-
OOTBI CHUCTEM YIpaBICHUS Me-
XaTPOHHBIMU CUCTEMaMH.

Tabmuna 2 — [Macriopt G oH/1a OIIEHOYHBIX CPEJICTB

Kountposmpyemsie dopmMupyemas HaunmenoBanue IToxka3zarenu oneHKH
paszaenbl (TeMbl) AUC- KOMIIeTeHIUsl OLICHOYHOI0 Cpej-
HUITHHBI CTBa
Paznen 1-4 OIIK-2 3ammra mabopaTop- | ApryMEHTUPOBAaHHOCTb
HBIX paboT OTBETOB

Paznen 1-4 OIIK-2 PI'P [TonHOTa M MPaBUIBHOCTH
BBITTOJIHEHUS 3aJaHHsI

Pasnen 1-4 OIIK-2 Tect [IpaBuIbHOCTH BBINIOJIHE-
HUS 3a/1aHUS

2 MeToauyeckne MaTepHuaJIbl, ONpe/iesiolue Npoue1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywume npouecc popmMmupo-

BAaHUS KOMIIETEHIMII

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLICHUBAHUSA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHISCKOM KapTbl JUCIIH-

TUTHHEI (Tabnuma 3).

Tabmuma 3 — TexHoyornueckas Kapra
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HaunmenoBaHue one- Cpoku BbI- Ixana Kputepun onenuBanus
HOYHOI'O CPeACTBA MOJTHEHHUS OLICHUBAHUS
7 cemecTp

IIpomeskyTounas arrectauus B Gopme «3adeT ¢ OLEHKON»

JlaboparopHast pabota | B TeueHHe ce- | 5 OayioB 5 GajuIOB — CTYIEHT IOKa3al OTIMYHbIE
MeCTpa HAaBBIKM IIPUMEHEHMs IOIy4EHHBIX 3Ha-
JlaboparopHast paboTta | B TeueHHE ce- | 5 OayioB HUI 1 yMCHHIH TIPH peltieHiH npoceccu-
MecTpa OHAJIbHBIX 337a4 B PaMKaX YCBOEHHOIO
y4eOHOro Marepuara.
JlaGopaTopnast paboTta | B TedeHue ce- | S OamioB 4 Gawia — CTYICHT IOKa3aJl XOPOIIUe
MeCTpa HaBBbIKU IIPUMEHEHMSA NOJIYyYCHHBIX 3Ha-
JlaboparopHas paborta | B TeueHue ce- | 5 6aysioB U 1 YMCHHI TIpH PELICHHH IPOJecCh-
MeCTpa OHAJIbHBIX 33Ja4 B PaMKax YCBOEHHOIO
y4eOHOro Marepuana.
JlaboparopHast pabota | B TeueHHE ce- | 5 OayIioB 3 Oamma — CTyOEHT IOKasal Y/IOBIIe-
MecTpa TBOPUTEJIHOE  BJIAJICHUE  HaBbIKAMU
NPUMEHEHUS] TOTyYeHHBIX 3HAaHUN U
JlaboparopHasi pabora | B TedyeHue ce- | 5 OamsoB R ——
Mectpa HBIX 33/la4 B PaMKax YCBOGHHOTO y4eO-
JlaboparopHast paboTta | B TeueHHe ce- | S5 OayioB HOro Marepuala.
7 MecTpa 2 Gama — CTyIEHT TPOAEMOHCTPUPOBAT
HEZI0CTATOUYHbIN YPOBEHb BIIAJICHUS yMe-
HUSIMU ¥ HAaBBIKAMU TIPU PEIICHUH TPO-
(eccHOHATBHBIX 33724 B PaMKax YCBO-
€HHOTO y4eOHOr0 MaTepraa.
Tecr B TeueHue ce- | 25 OamioB 25 6amwioB — 91-100 % mnpaBHIBHBIX
MeCTpa OTBETOB — BBICOKHH YPOBEHb 3HAHUN;
20 GamnoB — 71-90 % mnpaBUIIBHBIX
OTBETOB — JOCTaTOYHO BBICOKHIA
YPOBEHb 3HAHU;
15 6ammoB — 61-70 % npaBHIBLHBIX
OTBETOB — CPEAHUIN YPOBEHb 3HAHUM;
10 6ammoB — 51-60 % mpaBUIBHBIX
OTBETOB — HU3KUI YPOBEHb 3HAHUN;
0 6amnoB — 0-50 % mpaBUIIBHBIX OT-
BETOB — OY€Hb HU3KUH YpOBEHb 3HA-
HHIA.
Bemonnenue PI'P B TeueHue ce- | 40 Oamios 40 GasIOB — CTY/CHT MOKa3aJl OTJIMYHBIC

MecCTpa

HaBbIKW MPUMEHEHUS MOJTy4YEHHBIX 3Ha-
HUI 1 YMEHUI NpU pelieHnH mpogeccu-
OHAJIbHBIX 3a7]a4 B PaMKaX YCBOEHHOTO
y4eOHOro Marepuana.

30 GayToB — CTYAEHT TIOKa3aJl XOPOIIIHE
HaBbIKM MPUMEHEHUS TOJyYEeHHBIX 3Ha-
HHMI M YMEHHUH NpH peleHny npodeccu-
OHAJIbHBIX 3aJa4 B paMKax YCBOEHHOIO
y4eOHOro Marepuana.

20 Ga/uToB — CTYNIEHT TOKa3ajl YOBJIe-
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TBOPUTCIIbHOC BJIaCHHUC HaBbIKaMH
NPUMEHEHMs TOTy4YEeHHBIX 3HAaHUH H
YMEHHH TpU pelIeHu: MpodeccroHab-
HBIX 33/1a4 B PaMKaX YCBOEHHOIO y4yeO-
HOI'0 Marepuana.

0 GaiIoB — CTYJEHT IPOJIEMOHCTPUPOBAT
HEJIOCTAaTOYHBIN YPOBEHb BIIAJICHUS yME-
HUSIMM 1 HaBbIKAMM TIPU PELLICHUH I1po-
(eccHoHATIBHBIX 33/la4 B paMKax YCBO-
€HHOI'0 y4eOHOro Marepuana.

HUTOIO: 100 6ammoB

Kpurtepuu onieHKH pe3yJbTaTOB 00y4eHHs M0 JUCHUILIMHE:

0 — 64 % oT MakcUMaNIbHO BO3MOKHOM CyMMBI 0aJlJIOB — «HEYAOBIETBOPUTEIBHO)» (HEIOCTA-
TOYHBIN YPOBEHB JUISI TPOMEKYTOUHOM aTTECTAIlMK MO JUCHUILINHE);

65 — 74 % oT MakcUMaJbHO BO3MOXHON CYMMBI 0aJlJIOB — «yJOBJIETBOPUTEIHHOY (ITOPOTOBBIi
(MMHMMAJIBHBIN) YPOBEHb);

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

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIUYHOY (BBICOKHI (MaKCHMaITb-
HBII) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 32/1aHNUSI WJIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE J1JIs1
OLICHKHM 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaKTepH-
3ywouue npouecc popMupoBaHUA KOMIIETEHUMI B X0/1e 0CBOECHHS 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3agaHus AJ191 TeKyLIero KOHTPOJIsA yCIeBaeMOCTH

3ammTa Ja60paTopHBIX padoT

Jlabopamopunas paboma 1. V3ydeHue NPUHLIUIIOB MAapKUPOBKH W HIECHTHU(UKALUS
3JIEMEHTOB CUCTEM aBTOMATHKU

1) Kakue BuABl MapKMpOBKH HCIOJB3YIOTCS IPU IMPOU3BOJCTBE IPOMBILIUIEHHBIX
KOMIIOHEHTOB?

2) B yem oTiMumne cepuiiHOro HoMepa OT 3aKa3HOro?

3) Kak oTimnunTh 1Ba pa3HbIX (OTORIEMEHTA, COOPAaHBIX B OJIMHAKOBBIX KOpIycax?

4) B kakoM NOKyMEHTE ONMCBIBAIOTCS TEXHUYECKUE XAPAKTEPUCTUKUA M TUIIOBBIE

CXEMBbI BKJIIOUEHHSI 3JIEMEHTOB aBTOMAaTU3UPOBAHHBIX CUCTEM?
Jlabopamopnas paboma 2. V13yueHue 31eMEHTOB THEBMAaTHUECKUX CUCTEM

1) [Touemy B mojcucTeMe MPOU3BOACTBA CKATOTO BO3IAyXa 00pa3yercss MHOTO KOH-
neHcara?

2) Kak nm3menuTcst paboTa MHEBMOLUMIMHAPA OJJHOCTOPOHHETO JIEHCTBHS, €CITH IPOC-
Cellb U3 KOMITJIEKTa THEBMATUKN YCTAHOBUTH HA BXO/€ B IIMJIUH/IP B 0OpaTHOM HalpaBieHUNU?

3) B uem oTinune nHEBMOpacnpeaenuTene MOHOCTaOMIIBHOTO U OMCTaOUIIBHOTO?

4) C 1NOMOIIBI0 KAaKOro MHEBMOPACHPEACTUTENS] M3 HMMEIOLIMXCS palMoHAIbHEee
BCETO YIPABJISTH IMINHAPOM OJTHOCTOPOHHETO JIEHCTBHSA?

5) 3a cyeT KakuX CHJI IITOK LMJIMHAPA OJHOCTOPOHHErO JAEUCTBUS BTATHBAETCS I1O-

CJI€ OTKITFOUEHUS BO3yXa?
Jlabopamopnas paboma 3. I3y4eHue 2JIeMEHTOB TUIPABINYECKUX CXEM

1) KakoBO OCHOBHOE OTIMYME CTPYKTYPBI THIPABIMYECKUX CUCTEM 10 CPABHEHHIO C
[THEBMaTUYECKUMHU?
2) Onucath npuHIUN JeHcTBUS 4/3 pacnipeeauTens U3 KOMIUIEKTa THAPABINKY;

3) Kakyro pyHKIHIO BBITOJIHSAET 0OpaTHBIN Kiaman?
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4) [ToueMy TpW BBIKITIOYCHHH THAPABIMYECKONH CXEMBbI HEOOXOJUMO CHaudama OT-
KJIFOYaTh HACOCHYIO CTAHILIMIO. A TOJBKO 3aTEM — MUTAHUE YIPABISIOMIEH CXEMBI?

5) Kakas paboyas cpefa ucrosb3yercst npu paboTe ruApaBINIeCKIX CUCTEM?

Jlabopamopuas paboma 4. JlaTanku

1) 3ayeMm HeoOXomuMO OyOiupoBaHHE (YHKLIMOHAJIa KHOMNKH OOy4YeHUS Yy
ONTUYECKOTO IaTYMKA PACCTOSHUS?

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

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

4) KakoBa 3aBHCHMOCTbH BBIXOJHOTO aHAJIOTOBOTO CUTHAja JaT4MKa IaBICHUS OT
BXOJ/IHOTO JIaBJICHUS B cUCTEME?

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

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

1) Kakum 00pa3oM OCyIIEeCTBISIETCS HACTPOWKA YYBCTBUTEIBHOCTH ONTHYECKOTO
JaTYNKA TPUOTMKEHNS?

2) Kak gomkeH ObITh MOJKIIOYEH 3JIEKTPUUECKH [IEHBMOpPACIPEAEINTENb, YTOOBI OH
MEHSUI CBO€ COCTOSIHUE IPH CpabaThIBAHUU MarHUTOPE3UCTHBHOTO JIaTUUKa?

3) 3a cyeT Kakoro 3JeMEHTa MarHUTOPE3WCTHBHBIN MaT4MK oOecreynBaeT (pukca-
MO IPOXOXK/ICHHS IITOKA IIMIMHAPA Yepe3 ONPEISIICHHYO TO3HIIUIO0?

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

HOBJICHHBIX Ha KOHI[aX XOJa IITOKa MTHEBMOLUINHAPA, 00ECIIEUHUT €ro BBIIBUKCHHE U BTATUBA-
HUE 10 HAKATUIO KHOIIKK POBHO OJIMH Pas.

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
0apbep» K KOHTPOJLIEPY.

2) Kakue patuvku ncnosb30BaHbl B paccMaTpuBaeMoM Moayiie?

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

4) C noMoImpr0 KAaKMX JaTYUKOB OIPEAEIAETCS NMEPEMELIEHUE HCIOIHUTEIbHBIX

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: kamOpoBKa HHCTpyMEHTa poboTa’?

3) Kakumu cmoco6amMu MOXKHO MPOTrPaMMUPOBATh MIPOMBIIIJIEHHOTO 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 ONPEACICHUS TEKYIIEro COCTOSHHUS OO0BbeKTa
yIpaBJIeHUs] aBTOMATU3UPOBAHHBIMU CHCTEMAaMMU?
1) NuaukaTopsr;

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

B kakunx CANMHNIAX U3MEPACTCA paCXo/J rada B CUCTEMax IMTHEBMOABTOMATHKM ?
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1) Ky6.Mm;

2) Hopm.ky0.M/MuH;

3) Mm/c;

4) ITa.

Kakoe naBienue otoOpaxaercs HA MAHOMETpPaxX B CHCTEMaX THEBMOABTOMATHKH?
1) Abcomrornoe, Ila;

2) AtmocdepHoe, MM.PT.CT.;

3) N30661TOYHOE OTHOCUTENLHO aTMOC(EPHOTO, Oap;

4) OtHocurensHoe, [1a.

Kaxkoi#t Tin coeqHEHNsT KOHTAKTOB B PEIICMHO-KOHTAKTHOW CXEME peaju3yeT OIepaIiuio
«Jlornueckoe N»?

1) [TapannensHoe cOeAMHEHUE IBYX KOHTAKTOB;

2) IHocnenoBarenbHOE COENMHEHHE ABYX KOHTAKTOB;

3) [ToakaroueHHe KOHTAKTOB K YIPABIAIOLIMM KaTyIIKaM JIBYX Pa3HbIX peJie;
4) [TonximroueHre KOHTAKTOB MapaJuIeNIbHO MTOJIE3HOM HATPYy3KE B LICTIH.

Kakoii Tun nueBMopacnpeaenuTens NpuBeaeH Ha cxeme?

[2(A)
|
TlT
1P) | 13(R)
1) 5/2 pacrnpenenauTens HOPMAJIbHO OTKPBITHIN;
2) 4/2 pacrpenenuTe b HOPMaIbHO 3aKPBITHIN;
3) 3/2 pacnpenenuTenb HOpMadbHO OTKPBITHIH;
4) 3/2 pacrnipenenuTens HOpMaJIbHO 3aKPBITHIH.

Ha nHeBMopactipeieanTenp, ¢ UCXOIHBIM COCTOSIHUEM, IPUBEJCHHBIM Ha CXEMe, MoJallu
HanpspkeHue Ha kaTymky 1Y1. Kak u3meHuTces ero coctosiHue Npu MpHu OTKJIFOUEHUU HaIpshKe-
Hus ¢ kKaTymku 1Y1?

& i 2
. J—L \‘ f 1'*’;*'1'
1L/ > el <]
5Ly 3
7N
1) CocTosiHiE HE H3MEHUTCS,
2) Ecnu Ha Bxome 1 maBieHue BbIle, YeM Ha BBIXOjE 4, TO paclpeaeuTeNb mnepe-
KJIFOUUTCS B HCXOIHOE COCTOSIHUE, HHAYE — OCTAHETCS B TEKYIIEM COCTOSIHHUM,
3) Pacripenenurenb NepeKIIOYUTCS B HCXOHOE COCTOSHHE;
4) KoHcTpyKIHs pacrpeaenuTesist He MO3BOJISIET OJHO3HAYHO OTBETHTH Ha BOIIPOC.

Kaxoit anemenT n3zobpaxeH Ha cxeme?

1) Hpoccens;
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2) OO0partHblIii Ki1anaH;
3) Knaman aByX JaBlieHHIA,
4) Perynsarop naBnenus.

[Tpu kakux ycnoBusx OyaeT 3anmuTaHa ynpasistomnas katymka peine K1 Ha cxeme?

1 2 3
24V o . .
13 13 183 |13
S1 182" [
114 2 14 14
B
K2 |...-"
A Al
K1 ) K2 [
A2 | A2
oV o .
1) Haxara knonka S1 U naxxat koHTakT 1S2;
2) 3aMKHYT TepkoH 1S3;
3) Haxxara knomnka S1 U 3amkHyT repkon 1S3;
4) Haxara kHonika S1 MJIN naxat konTakt 152, npu stom HE 3amknHyT repkon 1S3.

C kakuM 3¢ ¢deKToM CBs3aHa HEOOXOJUMOCTh HCIIOJIb30BaHUS JIBYXCTYIEHUYATHIX KOM-
peccopoB?

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

2) HeB0o3MOXHOCTh MOTy4deHHs] OONBIIUX CTENEHEeH CKaThs BO3AyXa 3a OIMH XOJ
IMOPIIHA B MUJIUHAPEC,

3) Brinaznenue BobI B BUI€ KOHJEHCATA MIPH PE3KOM MEPEOXIIaXICHUN BO3yXa;

4) Heo6xoauMocTs noBskIlIeHHs padoyero oobema MIIMHIPA B KOMIIPECCOPax.

OTBO/BI OT MHEBMATUYECKOW MAarucCTpalid JEIar0TCs:

1) B HmkHeil yactu TpyOsI;

2) B BepxHeii yactu TpyOBI;

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

KaxoBa ¢pynkuus npoccens?

1) PerynupoBanue naBneHus;

2) PerynupoBanue TeMiiepaTrypsl BO3AyXa;

3) PerynupoBanue pacxoja Bo3yxa;

4) [Tpomyck Bo3ayxa TOJIBKO B OJTHOM HAllpaBJICHUH.

PeanbHbIe MMPpOHECChI B ITIHEBMATHYCCKUX CUCTEMAX HA3BIBAIOTCH:

1) AnmabaTHBIMU;

2) N3oTepmuueckumu;
3) N306apHbIMH;

4) [TonuTponHbIMU.

Tepmonapa npezacrasisieT coOOM:
1) JIBa mapanienbHO IPOIOKEHHBIX TPOBOJIA;
2) JlBa mepeBUTHIX MPOBOAHMKA U3 PA3HBIX MaTEPHUAJIOB;
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3) JIBa cBapeHHBIX MEXAY COOOH pa3IMyHBIX METaIlIa;
4) 3HaYeHUs] MUHUMAJIBHOW Y MaKCUMAJIbHOM JTOMYCTUMBIX TEMIIEpATyp MpU peanu-
3alMM TEXHOJIOTMYECKOIo IpoLecca.

[udpoBoii 1aTuuK yria MOBOPOTa Baja JBUTATENs, HE TPEOYIOIINI yCTAHOBKU HYJS —

3TO:
1) HHKpeMeHTaBbHBIN SHKOEP;
2) AOCONIOTHBIN HKOJIED;
3) TaxoreHepatop;
4) [Tse30reneparop.

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

1) JlaTuuku HaNpsHKCHHUS,

2) IyHTBI;

3) Hatuuku Xoia;

4) [Tbe30pe3UCTUBHBIC FJIEMEHTHI.

OcHOBHasi (yHKIIMSI CTOPOKEBOTO TaliMepa, BXOMSIIETO B COCTaB MPOrPaMMHPYEMOTrO
JIOTUYECKOT0 KOHTPOJUIepa:

1) ObecnieueHne paboOThHI YaCOB PEATILHOTO BPEMEHH;

2) OrpannyeHne Ja0CTynma K BHYTPEHHHM pecypcaM KOHTPOJUIEpa CTOPOHHHUX
YCTPOUCTB;

3) [lepesarpy3ka KOHTpoJUIepa MPH MPEBBIIICHUH JTOMYCTHMOTO BpEMEHU paboyero
UKJIA;

4) Brutouenne u OTKIIIOUEHHE KOHTPOJUIEpa B 3aJaHHbIE MOMEHTBI BPEMEHHU.

[JIK mpu paGote ¢ BX01aMH/BBIXOJaMHU:

1) CuuTbiBaeT 3HaYEHUsl XOJOB B Havalie IIMKJA U Jajiee MCIOJb3yeT 3HAYEHUs U3
MaMSITH;

2) CuuThIBaeT 3HAYEHHS BXOJOB MIPH KAXKIOM OOpAIIEHUH K KOHKPETHOMY BXOJIY;

3) CuuTbeIBaeT BXO/IbI B HaUaje HUKJIA U JIaJie€ UCTIONb3YEeT 3HAUCHUS U3 MMaMsITH, HO
MO>KET MPUHYAUTEIHHO MEPEUYUTHIBATH OT/IEIbHBIE BXObI BO BpeMs 00pabOTKU MPOrpaMMBl;

4) OOGHOBIISIET 3HAYEHUS BXOJIOB TOJIBKO MPU U3MEHEHNUN CUTHAJIOB HA BXOJaX.

Kakas u3 cucreM KoopauHaT HE BXOJUT B CUCTEMbBI KOOPAUHAT MPOMBILIIEHHOTO poboTa
KUKA KR-6?

1) MupoBasi cucTema KOOp/INHAT;

2) Cucrema KOOpJMHAT UHCTPYMEHTA,;

3) Cucrema KoopauHat 0a3sbr;

4) Cucrema KOOPMHAT BHEIIHEH CHCTEMbI TEXHHYECKOTO 3PCHUSL.

IOCTI/IpOBKa oceit IMPOMBIIIJICHHOT'O p060Ta BBITIOJTHACTCA:

1) [Tpu xaxom 3armycke poOoTa;

2) [Ipu MOHTaXke 1 0OCITY)KMBAHUH, B CITy4ae HEOOXOUMOCTH;

3) OnuH pa3 B TpU MeCAIIa;

4) ITo Mepe opranu3anuy B3auMOJICHCTBHS pOOOTa C BHEIIHIUM 000PYI0BaHHEM.

Kakue OCHOBHBIE THIBI TEpPEMEIIEHHH JOCTYIHBI MpPU TPOrpaMMHUPOBaHMU poboTa
KUKA KR-6?

1) [TpsamonuneiiHoe;

2) IIpon3BOIBHOE OT TOUKH K TOUKE;

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

PacuerHo-rpadguyeckas padora

HUcxonubie nannbie aiag PI'P

Pazpabortars cucteMy ynpaBieHHs TEXHOJIOTMYECKHM IPOIECCOM HIIM YCTaHOBKOM CO-
IJIaCHO BapuaHTy. B paboTe 10KHBI ObITH BBIIIOJIHEHBI:

1) xpaTkoe ommcaHue NMPUHIOUIA PAOOTHl 00BEKTAa aBTOMATHU3ALUU (TEXHOJIOTHYECKOTO
npolecca Uiu YCTaHOBKH);

2) BbIOOp ATYMKOB, OPUEHTUPOBOYHAS PACCTaHOBKA JATYMKOB IO TEXHOJIOTMYECKON
YCTAHOBKE (7151 K&KAO0Tr0 U3 JaTYUKOB JOJDKHO OBITH KPAaTKO ONMCAHO KaKyl BEIMUYMHY OH M3-
MepsieT, B KaKuX MpeJieax, Kakoi CUTHAJ JIaeT Ha BBIXOJE, JIs 4ero HeoOX0AUM B JJAHHOM CITY-
yae);

3) BbIOOp NHEBMAaTHUYECKUX WM THUIPABINYECKUX HCIOIHUTEIbHBIX JJIEMEHTOB U
CPEZCTB YIPaBJIECHUS UMH (B CiIy4ae, €CIIU TaKHE IEMEHThl HE0OXOIMMBbI B PAMKAX JaHHOW TeX-
HOJIOTUYECKOM yCTaHOBKH). OnucaHue yIpaBJsIOIUX CUTHAJIOB I OCTAJIbHBIX MUCIOJHUTENb-
HBIX YCTPOMCTB;

4) BBIOOp MpOrpaMMHUPYEMOro JIOTHUECKOro KOHTpoJuiepa (g BbIOOpa MoayieH, BXO-
JSIIUX B COCTaB KOHTPOJLIEpa, UCIOIb30BaTh OHJIAH-KOH(UTYpaTOpbl Ha caifTax MPOU3BOAUTE-
neit IUIK);

5) npuBeCTH ONUCaHME AJITOPUTMA pabOThl CUCTEMBI YIIpaBiIeHHs (JIOJKHBI ObIThH OIUCa-
HBI BCE PEAKIIMH CUCTEMBI Ha BCE CUTHAIIBI MJIM KOMOWHAIIMH CUTHAJIOB C JATYUKOB).

[TpumepHbIe BapuaHThl 00BEKTOB aBTOMATH3AIINN:

1. | MocroBoii kpaH. JI0JKHBI OBITH aBTOMATH3HPOBAHbI:
- IepeMeEIIICHUE KPaHa 110 PeibcaMm;

- IepeMEIIIEHHE TEJICKKH KpaHa;

- TOTBEM/CITYCK TPY3a;

- QYHKITUH 3aIIUTHI.

2. | [lopranbHelii kpaH. Jl0JDKHBI OBITh aBTOMAaTH3UPOBAHBI:
- IepeMeIleHIe KpaHa o pelibcam;

- IOIbEM/OTYCKaHUE CTPETIbl KpaHa;

- IOJTBEM/CITYCK TPY3a;

- (hyHKIIMY 3aITUTHL

3. | Jludt(3 araxa). J1omKHBI OBITH ABTOMAaTU3UPOBAHBI:
- OTKPBITHE/3aKPBITHE BEPEi;

- OJTBEM/CITYCK KaOUHBI IO HY)KHOTO ITaXa;

- (hyHKIIMY 3aITUTHL

4. | TpaHcmopTep ChIITy4yuX IPYy30B: 110 KOMaHJA€ OT onepaTropa (HaxaTHe pa3Iu4HbIX KHO-
IIOK) TPAHCHOPTEp JAOJDKEH IMEpPEeHANpaBisATh MOTOK I'py3a Ha JiBa pa3HbIX BCIIOMOTra-
TeJNbHBIX TPAHCIOPTEpa, BeAylue K OynkepaM. [1pu 3anonHeHn Kaxa0ro u3 OyHKepoB
JIOJDKHO BBIJIaBAaThCsl COOTBETCTBYIOIIEE COOOIIEHUE OnepaTopy (3aroparbcs JJaMIOUKa).

5. | TparcnopTep 3aroTOBOK — JOJDKEH MEepPEeMeIIaTh 3arOTOBKH OT OJHOTO M3 JABYX OIlepa-
TOpOB (y KaXJI0ro orepaTopa cBOi HabOp OpraHoB yNpaBieHUs) B Ba OyHKepa — BbI-
xomHou u Opak. [lo Becy 3aroToBOK JOJDKHA MPOU3BOAUTHCS COPTHUPOBKA «Opak/He
Opak». Ilpu mepeMerieHWu 3aroTOBKM OT OJHOTO OIepaTopa KOMaHIbl OT BTOPOTO
JTOJIKHBI OJIOKHPOBATHCA.

6. | KosmnoBoii kpaH. JIomKHBI OBITHh aBTOMAaTU3UPOBAHBI:
- IepeMeIIeHre KpaHa o pelibcam;

- IepeMeIleHUE TeNEKKU KPaHa;

- IOTBEM/CITYCK TPY3a;

- (pyHKIIMM 3aITUTHL
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HarpesarenbHas yCTaHOBKA C NIPUHYIUTENBHBIM IIEPEMEIIMBAHUEM BO3/1yXa B Kamepe.
He menee Tpex cekuuii HarpeBaTENIbHBIX AIEMEHTOB, HE MEHEE 9 TOUEK KOHTPOJISI TEM-
nepaTypsl 110 BceMy 00beMy KaMephl, HE MEHee TpeX BEHTHJISATOPOB IS NepeMellnBa-
HUS Bo3ayxa. JIOJDKHO OBITH OOecredyeHo MoepKaHue paBHOMEPHOCTH TEMIIEPATyphI
10 00beMy KaMepbl ¢ MAaKCUMAJIbHOM pa3HMLIEH MeX]y TOUKaMH He Oosee 5 rpaaycos.
IIporpaMMHBII KOHTPOJIb BpEMEHHU Harpesa.

XVMMHUYECKUI PEAKTOP, B KOTOPOM IIPOUCXOAMT MEPEMEIINBAHNE U HATPEB ABYX KOMIIO-
HEHTOB. JloKeH ObITh 00ecreyeH KOHTPOJIb MPONOPIHMK CMEIIMBAEMBIX KOMIIOHEHTOB,
[epeMeIIMBaHuEe C HArPEBOM 3aIlyCKAIOTCs TOJIBKO ITOCIIE TIOJHOIO 3aIll0JIHEHHS PEaKTo-
pa. He meHee Tpex ceKLUH HarpeBaTelIbHBIX 3JIEMEHTOB, KOHTPOJIb TEMIIEPATyphl 110
BBICOTE peaKkTopa.

COopouHas craHIUs — MpeJHa3HaYeHA 711 COOPKU JBYX W3JEIHI M3 Pa3IMYHBIX dJie-
MeHTOB. COOpKa OCYIIECTBISIETCS YCTAHOBKOM TOJIOBUHOK 3aroTOBOK JIPYT Ha Jpyra
TPEXOCEBBIM MAHHUIYJISITOPOM C ITHEBMO33aXBaTOM. THI MaHUMyJSATOpa M KOHKPETHBIC
THUIIBI 3arOTOBOK 3aJIAI0TCSI CAMOCTOSTENbHO. Ha CTaHIMM MpUCYTCTBYIOT JBa cOOpOY-
HBIX MECTa, B Cllyyae IpUxojia Ha cOOpOYHOE MECTO HETPABHILHON 3arOTOBKHU JIOJKHO
TEHEPUPOBATHCS COOOIIECHHE 00 OMMOKE (JOJKHA 3aropaThCs aBapUifHAS JIAMITA).

10.

CraHuusi copTUpOBKM 3aroToBoK. Ilo koHBeilepy mepeMeniaroTcsi 3aroTOBKH M3 Tpex
pa3IM4YHBIX MaTepuanoB. B mpouecce nepemeiienns CTaHus J10JKHA OIPENENsTh TUIL
KQ)KJIOM 3arOTOBKM U IIEPEaBaTh €€ Ha COOTBETCTBYIOIINM BCIIOMOIaTEIIbHBI KOHBEH-
ep. Y Bcex 3aroToBOK 3aJaHbl TpeOOBaHHUs O rabapuram, MpH MPEBBIIEHUN KOTOPBIX
3aroTOBKa JIOJKHA NEpEMEIIAThCsl B OYHKEp «Opak»

11.

bamennsiii kpaH. J{oJkHbBI OBITh aBTOMATU3HPOBAHBI:

- BpallleHHe KpaHa B 33/1aHHbIX Ipesienax (Yroji BpalleHUsl OrpaHUYEH);
- IepeMeIleHUEe TeIEKKHU KPaHa;

- TOTBEM/CITYCK TPY3a;

- (DYHKIIMH 3aIUTBHI.

12.

PoGoTtusupoBanHbIil cKila] — 10JKEH 0OecreuynBaTh XpaHEHUE U BblJauy 3aroTOBOK IO
IPOHYMEpPOBaHHBIM MecTaM (6 MmecT). Ha kaxomM MecTe JODKHO ONpEeAesaTbCsS HalM-
yye WIA OTCYTCTBHE 3arOTOBKH, BHOBb IPUXOJAINAs 3arOTOBKA JOJDKHA YCTaHABIIU-
BaThCsl Ha IepBOe€ CBOOOJHOE MecTO XpaHeHHs. llepemelnieHne MaHUMynIsTOpa, OCY-
LIECTBIISIONIErO IMOCTAHOBKY 3arOTOBKH HA CKJIAJ M BbIJAYY M3 CKJIaJd, YIPaBISETCS B
BHJI€ HOMEPOB MECT XpPaHCHHUS.

13.

TenoBoit MyHKT >xkusoro foma. JlomkHa o0ecriedrBaThCsl aBTOMATU3ALINSA:

- KOHTPOJIb IaBJICHUS U TEMIIEPATypPhl BOJBL;

- 3aIIMTa OT IPOTEYEK B MECTE YCTAHOBKH TEILIOBOTO ITYHKTA;

- U3MEHEHHUE TeMIIepaTyphl 10JJaBa€MOM B PaAXaToOpsl BOJABI IIyTEM YaCTUYHOU NOAAYU
XOJIOOHOW BOJBI. PerynupoBaHue OCyIIECTBIIETCS HA OCHOBAHMM JAHHBIX C JAaT4MKA
TEMIIEpaTyphl BO3yXa Ha YIIHLIE.

14.

Cucrema BCHTUJIAIHUU MMPOMBIINIJICHHOI'O I€Xa — HC MCHCEC YCTBIPEX BBITAKHBIX HACOCOB,
HEe MecHee 4 AAaTYUKOB TEMIICPATYPbI, IIPpU MPCBLIMICHUN TEMIICPATYPBlI HAa OTACJIIBHBIX
yYUdacTKax nexa A0JKHa BKIIOYAaTbCAd COOTBETCTBYIOIIAA BBITAXKKA. B CJIydac OTCYTCTBHA
HIO,HGﬁ B ICXY BBITAXKKA JOJIZKHA OBITh OTKJIFOYCHA, IIpU IICPBOM BXOC pa60‘II/IX BCC BEI-
TS2KKU JJOJIKHBI OBITH BKIIFOYEHBI.

15.

baraxHbIil TpaHCTIOpPTEp B a3pOIOPTy: MPUEMHBINH KOHBEIep, Ha KOTOPBIA Oarax mnoja-
€TCsl BPYUYHYIO, 3aT€M IIPOMEKYTOUHBI KOHBEWEp, KOTOPBIM U3 MECTa pa3rpy3KH Iepe-
BO3UT Oarax B 3aJ1 BblJauu, 3aMKHYTBIH KOHBelep B 3aie Bbiauu. Cuctema KOHBEepoB
JIOJDKHA BKJIIOYAThCS TPU PYYHOM mojade Oara)ka M KaKIbld U3 KOHBEHEPOB JTOJKEH
OCTaHaBJIMBAThCS, KOorja 0araxk Ha HeM rapaHTUPOBAHHO 3aKOHYMJICS.




