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1 BBenenue

PaGouas mporpamma u (pOHJ OIEHOYHBIX CPEICTB AUCHUTLTHHBI «OCHOBBI MMPOMBIIILICH-
HOM aBTOMAaTUKU U POOOTOTEXHUKH)» COCTaBIEHBI B COOTBETCTBHM C TpeOOBaHUAMU (perepalib-
HOTO rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa, YTBEPKACHHOTO NMpHKa3oM MuHOOpHaYy-
ku Poccuiickoit @eneparnuu ot 03.09.2015 Ne 957, u ocHOBHOM npodeccCuoHaIbHON 00pa3oBa-
TEJILHON MPOrpaMMbl MOATOTOBKH «TEXHOJIOTHS MAIIMHOCTPOCHUS» 10 HAIMPABIECHUIO MOJIO-
ToBKHU «15.03.01 MammHocTpoeHuey.

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[Ipodeccuonanpuspiii cranmgapt 40.031 «CIHEHUAJIUCT ITIO TEXHOJIOT'MSAM ME-
XAHOOBPABATBIBAIOIIEI'O ITPOU3BOACTBA B MAILIMHOCTPOEHUW I ».

O606mmenHas Tpynosas ¢pyukius: B TexHnonornyeckasi moAroTroBka U odecredyeHue mpo-
M3BO/JICTBA JIeTaJIel MAIIMHOCTPOEHUS CPEAHEN CI0XKHOCTH.

TJI-2 Pa3zpaboTka TEXHUYECKUX 3aJaHUN Ha IPOCKTUPOBAHKUE CPEICTB aBTOMATHU3AIUU U
MeXaHU3alu padoyux MecT MexaHooOpadaThIBaloIero nmpous3BojacTBa, HY-2 YcranaBnuBarh
NOTPEOHOCTh B OPraHM3ALMOHHON OCHACTKE, HECTaHIapTHOM OOOPYJOBaHHH, CPEACTBaX aBTO-
MaTH3aluy ¥ MEXaHU3alui pabounx MECT MeXxaHo0OpabaTHIBAIONIETO MTPOU3BOICTBA.

3agaun  gucnu- | PopMHpOBaHUE 3HAHUHN B 00JIACTH IPUMEHEHHS aBTOMATH3UPOBAHHBIX, ME-
IIJIUHBI XaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM; KOHIIETILIUU UX IIOCTPOEHUS U
TEPMHHOJIOTHIO B IPOMBILIUIEHHON aBTOMAaTUKE, MEXaTPOHUKE U poOOTO-
TEXHUKE.

YMmenne BeIOUpaTh HEOOXOMMBbIE THUIIBI POOOTOTEXHHUECKUX U MEXATPOH-
HBIX CUCTEM; ONPEAEIATh JI HUX CIIOCOOBI M CUCTEMBI YIIPaBJIEHUS; CIIO-
COOHOCTb OLICHUBATh MEXAaTPOHHBIE U POOOTOTEXHUUECKUE CUCTEMBI Ha
[IPUTOJHOCTH PELICHUS KOHKPETHOM 3a1a4u

OcHoBHble  pa3- | OCHOBBI AaBTOMATH3alMU NPOMBINLIEHHBIX NPOU3BOACTB: OCHOBHbBIE
nensl  /  TeMbl | TepMUHBI U onpenenenus. Crenenu aBroMaTuzanuu, O0o0IIeHHas CTPYK-
JUCLUATIIINHBI Typa HHPOPMAITMOHHO-YIIPABIISIFOIIMX CUCTEM, UCIIOJIb3YEMbBIX B IIPOMBIILI-
JIEHHOM IIPOM3BOJICTBE, Y POBHM aBTOMAaTU3UPOBAHHBIX CUCTEM. ABTOMATH-
3a1Ms TEXHOJIOTHYECKHX IporeccoB, CTPYKTypa CUCTEMBI YIIPaBICHUS TEX-
HOJIOTMYECKUM ITpoLieccoM. VCIIoMHUTENbHBIE YCTPOHCTBA aBTOMATU3UPO-
BaHHBIX cUCTeM, V3yueHrne NpUHIIUIIOB MapKUPOBKU U UIEHTU(UKALINS
JJIEMEHTOB CUCTEM aBTOMATHUKH, BbinoyiHeHHE PI'P, usyuenue teopernye-
CKMX Pa3/IeJ0B TUCIUILINHBI

OcHOBBI cHCTEM THAPOABTOMATHKH M MHEBMOABTOMAaTHKN: Dusnueckue
OCHOBBI pabOThI cUCTEM MHEBMOAaBTOMATHKU. O000IIEHHAs CTPYKTYpa
ITHEBMaTUYECKUX CUCTEM, DJIEMEHTBI IIOJICUCTEMBI IOJATOTOBKHU CXKATOTO
BO3/yXa, DJIEMEHTHI [TO/ICUCTEMBI TOTPEOJIEHUS CKATOTr0 Bo3ayxa, OCHOBBI
paboThI peneifHO-KOHTAKTHBIX CXEM B CTPYKTYpe cHcTeM ynpasieHus, Oc-
HOBBI pa0OTHI CUCTEM I'MIPOABTOMATHKU. DJIEMEHTHI CUCTEM THIpOaBTOMa-
TUKH, MI3ydeHne d1eMEHTOB ITHEBMATUYECKUX cUCTeM, 3ydeHue ainemeH-
TOB I'MIPABINYECKHUX CXeM, BbIoiaHeHue PI'P, uzyuenue reopetnueckux
pa3enoB IUCLUILUIMHBI

YerpoiicTBa nostydeHusi, 00padoTKu U nepeaayu uHGopmManum B cu-
cTeMax NPOMBIILJICHHOH aBTOMATHKH: J[aTUUKKU B CTPYKTYPE CUCTEM
ynpasneHus. Kinaccudukanus 1 IpuHIMIBI 1eWCTBUS JaTYUKOB, Y CTPOIi-
cTBa npeodpazosanus curnanoB — AL u LIATIL, ITporpamMupyemsie noru-
YecKue KOHTPOJIIEPbl, OCHOBHBIE OIpeieieHus U kiaccudukanus, CoctaB U
apxutekrypa [IJIK, [IpomblnuieHHble cucTeMbl iepenadn JaHHbix. KoMmy-




Hukannonusie nHTepdeiicel, Cetu CAN, Profibus, Modbus, Industrial
Ethernet, Jlatuuku, [IppuMeHeHNE TaTYNKOB U PEICHHO-KOHTAKTHBIX CXEM
JUISL yIIPaBJIECHUS] THEBMATUYECKUMH CUCTEMaMH, BbinosiHeEHUE PI'P, nzyue-
HUE TEOPETUYECKHUX Pa3/eJIOB TUCHUILIINHBI

BBeeHue B MPOMBIILIEHHYIO POOOTOTeXHUKY: [IpoMbIuIeHHBIE pOOOTHI
— OCHOBHBIE€ TEPMUHBI U onpeaesieHns, OCHOBbI TPUMEHEHUS TPOMBIILIEH-
HBIX POOOTOB B CTPYKTYPE aBTOMATH3UPOBAHHBIX CUCTeM, 3ydueHue ie-
MEHTOB aBTOMAaTU3UPOBAHHOW ITPOU3BOJCTBEHHOM JIMHUM, V3yueHne oCHOB
paboThI ¢ IPOMBIIIJICHHBIM POOOTOM-MaHUITYJIATOPOM, BbilonHeHue PI'P,
M3y4YEHUE TEOPETUYECKUX Pa3JeoB IUCUUILIMHEI, [[poMexyTouHas aTTe-
crauus

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHMS 10 AUCHUIINHE (MOAYJII0), CO-
OTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJbTaTaMM 00Pa30BaTeIbHOM MPOrpaMMBbI

IIponiecc n3ydenus: aucuUIUIMHbl «OCHOBBI IPOMBIIIJIEHHON aBTOMAaTUKU U POOOTOTEX-
HUKW HaIpaBiIeH Ha (OPMHUPOBAHUE CIEAYIOMUX KoMieTeHui B coorBercTBrn ¢ PI'OC BO u
OCHOBHOM 00pa3oBaTeIbHOM MporpaMmoi (Tabmuma 1):

Tabmuna 1 — KomnereHin 1 rmiiaHUpyeMbIe Pe3yIbTaThl 00yYSHHS 0 MPAKTHKE

Kox u HaumeHoBa- [Tnanupyemsble pe3yabTaThl 00yUSHHS [0 IPAKTHUKE
HUE KOMIIETEHLIUN
[Iepedyensb 3HaHUM [Iepeuens ymenuu Ilepeuenn
HaBbIKOB
[IpodeccuonanbHble
I1K-13 criocobHo- 3HATh OCHOBHBIE IPUHIU- | YMETh OCYILLECTBIISTh Bnagers HaBbI-
CTBIO 0OecrieunBaTh | bl YHKIIMOHUPOBAHUS U | BBIOOP HEOOXOAUMOTO KaMH IOCTpoe-
TEXHUYECKOE OCHa- XapaKTEePUCTHKH 000py- 000pyJIOBaHUS JUIsl TO- | HUSL HECTIOMXKHBIX
nieHue pabounx MecT | I0BaHUS, IPUMEHSEMOr0 | CTPOCHUS aBTOMaTH3U- CUCTEM aBTOMa-

C pasMCIICHUEM TCX- | [IPU aBTOMATHU3AllUU TCX- POBAaHHLIX CUCTEM B Ma- THU3allun
HOJIOTUYECKOr0 000- HOJIOTUYCCKHUX IMPOLCCCOB | ITMHOCTPOUTCIIBHOM

PYZOBaHUs; YMCHHEM | MATUHOCTPOHUTEIHHOTO IPOU3BOJICTBE
OCBanBaTbh BBOAMMOC | ITPOU3BOACTBA
o0opynoBaHue

3 MecTo AUCHUILUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Hucuunnuaa «OCHOBBI MPOMBIIIJIEHHOW aBTOMAaTUKUA M POOOTOTEXHUKW» U3YydaeTcsl Ha
3, 4 xypce, 6, 7 cemectpe.

JlucuumniauHa BXOIUT B cocTaB Oyoka 1 «JlucuunanHel (MOAYNIN)» U OTHOCUTCS K BapHa-
THUBHOM YacTH.

J71s1 OCBOEHUS TUCITUTUIMHBI HEOOXOUMBI 3HAHUS, YMEHHSI, HABBIKK U / WJINA OIBIT TIPaK-
THYECKOW JEeATCIIbHOCTH, C(HOPMHUPOBAHHBIE B TPOIECCe W3YUCHHS JUCIUIUITHH / TPAKTHK:
«O06opynoBaHNEe MAIIMHOCTPOUTENBHBIX TIPOU3BOACTBY, «METAIIOPEKYIITNE CTAHKI.

3HaHMs, YMCHUS ¥ HAaBBIKH, CPOPMHUPOBAHHBIC MPU U3YUYCHUU TUCHHUIUTMHBI «OCHOBBI
MPOMBINIJICHHONW aBTOMATHKU U POOOTOTEXHUKHY», OYAYT BOCTpeOOBaHBI MPU U3YUEHUU IOCIIE-
IYIOIIUX JUCIMIUIAH: «TexHomornueckas ocHacTkay, «lIpoexTupoBaHHE MaAIIHHOCTPOUTENh-
HBIX TPOU3BOACTBY», «IIpOM3BOJACTBEHHAs MpaKTUKa (TeXHOJIOTHYecKas mpakTuka)y, «l[Ipemnu-
TIJIOMHAS TIPAKTHKAY.
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Jucuumumza «OCHOBBI MPOMBIIUIEHHOW aBTOMAaTUKH U POOOTOTEXHUKHU» YaCTUYHO pea-
au3yeTcst B popMe MPaKTHIECKOW MOATOTOBKH. [IpakTrueckas MoAroToBKa OPraHu3yeTcsl yTeM
IPOBE/ICHUS / BBHITIOIHEHUS JIAOOPAaTOPHBIX paboT, CAMOCTOSTEIBHBIX PadoT.

Juctmrumza «OCHOBBI TIPOMBIIIJICHHOH aBTOMAaTHKU M POOOTOTEXHUKW» B paMKaxX BOC-
MUTATENLHOW PabOTHl HalpaBiieHa Ha (OPMUPOBAHHUE Y OOYUAIONINXCS YMEHUS apryMEHTHPO-
BaTh, CAMOCTOSTEIIBHO MBICIHTh, Pa3BHBACT TBOPUYECTBO, NMPO(ECCHOHAIBHBIC yYMEHUS WU
TBOPYECKH PA3BUTOH JIMUHOCTH, CUCTEMbl OCO3HAHHBIX 3HAHWW, OTBETCTBEHHOCTHU 32 BBINOJIHE-
HHUE yU4eOHO-TIPOU3BOACTBEHHBIX 3aJaHHI U T.]I.

4 O0beM JUCUMILIMHBI (MOXYJIS) B 32a4€THBIX eIJMHUIAX ¢ YKA3aHUEM KOJINYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenojaaBa-
TeJieM (10 BUAAM y4eOHBIX 3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PadoTy 00y4arouuxcs

OO01mas Tpy10eMKOCTh (00beM) TUCIUILINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnpenenenne o0beMa AMCIUIUIMHBI (MOAYJIS) TIO BUAAM y4EOHBIX 3aHSATHHA MPEICTaB-
JIeHO B Tabmure 2.

Tabnuna 2 — O6beM TUCIUIUIMHBI (MOYIISA) IO BUJIaM Y4EOHBIX 3aHSITHIMA

O0BeM QUCLHATUIHHEI Bcero akanemu-
YEeCKHUX YacoB

OO61mas TpyA0eMKOCTh AUCHHUTUTHHBI 144

KonrakTHas aytuTopHas padoTa ody4yamoumxcsi ¢ npenogasaresiem (mo | 10
BH/IaM Y4eOHBIX 3aHSATHII), BCEro

B ToM uncie:

3aHATHA JEeKIMOHHOr0 TUMNA (JIEKIMU U WHbIe yyeOHble 3aHATUA, NIpeny- | 6
CMaTPHUBAIOIIKE NMPEHMYIISCTBEHHYIO Tepenady yueOHol HHpopManuu 1e-
JarOTM4eCKUMHU pabOTHUKAaMHK), B TOM 4Hcie B (popMe MpakTUYecKol moj-
TOTOBKH: 0,6

3aHATHS CEMHUHAPCKOI0 TMNA (CEMUHApHI, IPAKTUYECKHE 3aHATUA, Npak- | 4
TUKYMBI, JaOOpaTopHble pabOThl, KOJUIOKBUYMbI U MHbIE aHAJIOTUYHBIE 3a-
HATHS), B TOM 4Hclie B (popMe MpaKTUUECKOM MOIrOTOBKH: 1

CaMocTosiTe1bHasi pa6oTa 00y4YarOIUXCsl M KOHTaKTHasi padora, Bio- | 130
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYAIbHYIO paboTy o0yuaro-
IIMXCSl C TpernoAaBaressMu (B TOM YHWCIIE€ MHIUBUAyaJbHbIE KOHCYJbTa-
IIMN); B3aUMOJICHCTBUE B AJIIEKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEIBHOMN
cpezie By3a

[TpoMexyTouHas aTTecTalus 00yJaroImuXcs — 3a4eT C OIEHKOM 4

5 Coaepxanue TMCUUNIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesam)
€ YKa3aHMEeM OTBe/ICHHOI0 HA HMX KOJIHYeCTBA aKA/IeMUYEeCKUX YaCOB M BU0B Y4eOHOM
padoThbI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTyIs)

HanmeHnoBanue pa3aenoB, TEM U CO- Bupl yueGHOI paboThI, BKIIFOYAs CAMOCTOSATEIBHYIO




ACPIKaHUC MaTCpuaja

paboTy 00y4JarImuUXCs U TPYJOEMKOCTh (B Hacax)

KonTakTHas pabota mpenoaasarens ¢ 00y4aro-

IMHUCS

Jlexuun CeMuHapckue
(mpaxkTHUEeCcKHe 3a-
HSITHUSA)

JlaboparopHbie
3aHATHS

CPC

OCHOBBI ABTOMATH3

AallUd MPOMBIIIJICHHBIX ITPOU3BOJICTB

OcHoOBHbIE TEPMHUHBI U OIIpe/eJie-
Husl. CTeneHn aBTOMaTU3alMU

0.2

O0o0menHas ctpykrypa ungop-
MAaIMOHHO-YIPABJISIOIIUX CUCTEM,
HCNOJIb3YeMbIX B POMBIILJIEHHOM
NMPOM3BO/ICTBE

0.2

ypOBHI/I ABTOMATU3UPOBAHHBLIX CH-
CTEeM. ABTOMaTI/I3aHI/IH TEXHOJIOI'u-
YECKHUX MMPOoUeCCoB.

0.2

CTpyKTypa cucTeMbl YNIPaBJIeHHUS

TeXHOJIOTHYeCKUM npoueccom. Uc-
NMOJIHUTEJIbHbIE YCTPOHCTBA aBTO-

MATH3HMPOBAHHBIX CHCTEM

0.2

HN3yyenne npUHIMIIOB MAPKUPOBKH
U WaeHTU(UKALMS IJT€eMEHTOB CHU-
CTeM aBTOMAaTUKH

BbInoJiHenue PI'P

HU3YYCHHE TECOPETUIECCKUX pa3i€jioB
AUCHMUIIJIMHBI

22

OCcHOBBI CHCTEM THAPOABTOMATUKHU U THEBMOABTOMATHKH

du3nveckne 0CHOBBI padoThI CH-
cTeM mMHeBMoaBTOMaTHKH. 0000-
IIeHHAs CTPYKTYpa MHeBMaTHyYe-
CKHX CHCTEM

0.4

J1eMeHThI MOACUCTEMBI IOATOTOB-
KH CKaTOoro Bo3ayxa

0.4

DJ1eMeHThI OACHUCTEeMbI OTPedIe-
HHS CKATOT0 BO31yXa

0.4

OcHoBbI padoTHI peJieiiHo-
KOHTAKTHBIX CXeM B CTPYKTYype CH-
CTeM yHnpaBJIeHHUA

0.6

OcHoBBI pa00THI CHCTEM THAPOAB-
TOMATHKH. DJEeMEHThI CHCTEM I'/-

0.4




POABTOMATUKH
N3yuyeHue 3jieMeHTOB MHeBMAaTHYe- 0.5
CKHX CHCTEM

H3yuyeHne 3jieMeHTOB ruIpaBinye- 0.5

CKHX CXeM

BbInoJinenue PI'P

10

H3yUYeHHe TeOpeTHYEeCKUX pa3/aeioB
JUCHUILIHHBI

26

YcrpoiicTBa nmostydeHus, 00padoTKu U nepeaayn HHGOPMAUM B CHCTEMAaX MPOMBIILIEH-

HOM aBTOMAaTHKH

JlaTYUKHU B CTPYKTYpe CHCTEM 0.3*
ynpasJienus. Kinaccupukauus u
NPUHIHIBI IHCTBUS JaATYHKOB ™
YcrpoiicTBa npeodpa3oBaHus CUT- 0.3
HayoB — ALIIT u LNAII

IIporpamMupyemMble JIOTHYeCKHE 0.3*
KOHTPOJLJIEPbl, 0CHOBHBIE OMpe/ie-

JIEHUsI U Kiaaccupuranusa™

Cocras u apxurexkrypa IIJIK 0.4
IIpoMbIlIEHHBIE CHCTEMBI TIepeaa- 0.4
yu 1aHHBbIX. KOMMyHUKaIIHOHHBIE
HHTep(eiichI

Cetu CAN, Profibus, Modbus, In- 0.3

dustrial Ethernet

JaTunkn™

0.4*

IIpuMeHeHHne 1aTYMKOB U peJieiiHo-
KOHTAKTHBIX CXeM /Il yIIPpaBJICHUA
NMHeBMAaTHYeCKUMH CHCTeMaMu™

0.6*

BbInoJiHeHue PI'P

10

u3ydyeHHe TeOpeTHYECKHUX pPa3iesioB
JAUCHHUILTHHBI

26

BBenenue B NIpOMBILLICHHYIO POOOTOTEXHUKY

[IpombllIeHHbIE POOOTHI — OCHOB- 0.4
Hble TEPMUHBI U ONpe/eTeHUus!
OCHOBBI NPMMEHEHHUsI POMBbIII- 0.6

JICHHBIX PO0OTOB B CTPYKTYype aB-
TOMATH3HPOBAHHBIX CHCTEM




HN3y4yeHue 3J1eMEeHTOB ABTOMATH3H- 0.5
POBaHHOI MPOU3BOJACTBEHHOM JIH-
HHUU

N3yyeHue ocHOB padoThI C MPO- 0.5
MBIILIEHHBIM POOOTOM-
MaHUIYJISITOPOM

BeinoHenue PI'P 8

H3yUyeHHe TeopeTHYeCKHX Pa3/ieioB 20
AUCHUTLTHHBI

HUTOI'O no xucuuiivge 6 4 130

* - peasiu3yeTcs B opMe MPaKTUIECKON TTOATOTOBKHU

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

[Ipu mIaHUPOBAaHUU CAMOCTOSITEIILHON PaOOTHI CTYICHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCs CJIEIYIOIIUM paclpeesieHueM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

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

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI Koau4vecTBo 4acoB
Brinmonnenne otuera u moaroroska k 3amure PI'P 36
N3yuyenune TeopeTHYeCKuX pa3eioB IUCIHAILINHBI 94

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

@DOHJ OLIEHOYHBIX CPEJICTB Ul NPOBENEHUS TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH U MPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUH WM WHBIX MaTepHalloB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3yJIbTAaTOB O0OYyUEHHUS MO AUCHMILINHE (MOIYJI0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.

8 YuedHo-MeToanueckoe u HH(POPMALMOHHOE o0ecTiedeHne TUCIUNIMHBI (MOXYJIA)

8.1 OcHoBHas nuTEparypa

1) Bacunbuenko, C. A. ['uapaBindeckue U MHEBMAaTHUYSCKHUE IEMEHTBI CHCTEM aBTOMa-
Uk : yueb. mocobue / C. A. Bacunbuenko, C. I1. Yepwnsiii, C. 1. CyxopykoB. — KomcoMobck-
Ha-Amype : PI'bOY BO «KHAI'Y», 2018. - 112 c.

2) BanoB, A. A. OcHOBBI poOOTOTEXHUKH : yuyeOHOoe mocobue / A.A. ViBaHoB. — 2-¢
u3 ., uctnp. — Mocksa : UHOPA-M, 2021. — 223 c. — (Cpennee npodeccrnoHampHoe 00pa3o-
Banue). - ISBN  978-5-16-014622-5. - Tekcr : onektpoHHbii. -  URL:

https://znanium.com/catalog/product/1206075 (mata obpamenus: 15.06.2021). — Pexxum mocry-
Ia: 10 MOIHUCKE.

3) UBmiuH, B. I1. CoBpeMeHHasi aBTOMATHKa B CUCTEMaX YIPABJICHHS TEXHOJIOTHICCKUMHU
nporeccamu : yueonuk / B.I1. MBmunH, M.IO. Ilepyxun. — 3-e uzn., ucnp. u gomn. — MockBa :
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NHOPA-M, 2021. — 407 c. : un. + Jlon. Mmarepuansl [DnekTpoHHBIN pecypc]. — (Bricmiee 00-
pazoBanue: Crermanurer). — DOl 10.12737/1216659. - ISBN 978-5-16-016698-8. - Tekcr :
anektpoHHbii. - URL: https://znanium.com/catalog/product/1216659 (nara oOparieHus:
15.06.2021). — PeskuM J0CTyIIa: IO MOIIUCKE.

4) Illummos, O. B. [Iporpammupyembie KOHTPOJLIEPHI B CHCTEMaX MPOMBILIUICHHOW aBTO-
Matuzaruy : yaeonuk / O.B. [llumos. — Mocksa : UH®PA-M, 2021. — 365 c. + [{on. matepu-
anel  [OnexktpoHHsli  pecypc]. —  (Bwicmiee  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 obpamenwus: 15.06.2021). — Pexxum gocry-
ma: 1o MoJIucKe.

8.2 JlomonHUTENbHAS IUTEpaTypa

1) O6pa3oBarenbHass pOOOTOTEXHHUKA : Y4EOHO-METOHUECKUN KOMIUIEKC AMCIUIUIAHBL /

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 o6pamenus: 15.06.2021). — Pexum nocryma:
JUISL aBTOPU3UD. IT0JIb30BaTENEN

2) ABTOMATHKa W aBTOMATH3aIMs MTPOM3BOJACTBEHHBIX MPOIECCOB : METOMUYCCKHE yKa-
3anus / coctasurenu b. H. Boponkos, B. B. Ky3nenos, B. B. Pesanuenko. — Cankr-IlerepOypr
: Cankt-IleTepOyprckuii rocy1apcTBEeHHBIH apXUTEKTYpPHO-CTPOUTEIbHBIA yHUBepcuteT, IbC
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 nocTyma: JJisi aBTOPU3HP. MOTb30BaTeNeH

3) ABToMaTH3aIMs U YIPaBJICHUE B TEXHOJIOTHUECKHX KoMIutekcax / A. M. Pycerkwuii, I1.
A. Butsse, M. JI. Xeitden [u ap.] ; nox penakmueit A. M. Pyceukuit. — Munck : 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
CUCTEMBI, HCIIOJIb3yEeMbIE MPU OCYIIECTBICHUH 00pa30BaTEIbHOIO MPOLIECcca MO AUCHHUIIINHE

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

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

1) hydro-pnevmo.ru : T'mapaBnudeckue W THEBMaThveckue cucrembl : 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: o6pa-
3oBarenbHas miardopma. — URL: https://ru.coursera.org/learn/innovations-in-industry-robotics
(mara obpamenus: 15.06.2021)

8.5 JInneH3noHHoe NporpaMMHoOe obecrieueHue, UCI0Ib3yeMOe IPU OCYIIECTBIEHUH 00-
pa3oBaTeIBHOTO MPOLIECcCa MO AUCIUTUIAHE

Tabnuua 5 — [lepeyeHp UCTIONB3YEMOT0 IPOrPAMMHOTO 00eCeUeHHsI

Hanmenosanmue [10 PekBU3UTHI / yCIIOBUS UCTIOIB30BAHUS

FESTO FluidSim P Horosop AD44 Ne007/11 ot 12.12.2016

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

9 OpraHu3auMoOHHO-TIEIATOrHYEeCKHe YCI0OBUS

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriaMeHTUPyeTCss Y4eOHbIM IIIAHOM M pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIKk 00yueHus (mpemnonaBaHus) - pycckuil. s Bcex BUAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABINBAETCS IPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaIbHON 00pa3oBaTeNbHON TpaeKTopuHu oOyyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIiecce MPEAIIECTBYIOMIEro 00yueHus, KOTOPBIA 0CBOOOXKAaeT 00yyarorie-
rocsi OT HEOOXOUMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 Obpa3oBaresibHbIE TEXHOJIOTHHU

VY4ebHblil npolecc Npyu NpernoAaBaHuy Kypca OCHOBBIBAETCS HA UCIOJIb30BAHUU TPaau-
OUOHHBIX, HHHOBAaIMUOHHBIX N I/IH(l)OpMaLII/IOHHI)IX 06p330BaTeJH)HI)IX TEXHOJIOTHH. TpaI[I/IIII/IOH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU IPEACTABICHbI JEKIHSIMU U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATUAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIb3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBereHus 3anatuii. Madopmanmonase
o0pa3oBaTe/bHbIE TEXHOJIOIMU PEATU3YIOTCS IMYTEeM AaKTUBHU3ALMM CAMOCTOSTEIbHON pabOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeIbHOI cpee.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKMOHHBII Kypc MpennoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii nexiuu gekTop 00s3aH NpeaynpeanTh CTYCHTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHMKaM, y9eOHBIM MOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONbLIMM 00beM HMH(pOpMalMU U 0OecreunBaTh
Oosee riry0oKoe MOHMMaHUE Y4e€OHBIX BOIIPOCOB NP 3HAUMUTEIBHO MEHBIIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKkue 3aHATHS MPEJICTABIAIOT COOON JeTaIu3alMIo JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEINICHUs Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3/IEIbl.

OcHoBHO# (hopMOIi TPOBEJICHHSI CEMHUHAPOB SABJSETC 00CYyXk/IeHHe Haubosiee npooiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIbHBIM Te€MaM, a TakXe pa30op NPHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBMX. B 00s13aHHOCTH mIpenojaBaresst BXOJAT: OKa3aHHE METOAWYECKOH Io-
MOIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHITHUSX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, NIPEUIaracMble IPernoIaBaTeseM;

- Y4aCTHE B JUCKYCCHUSX;

- BBINIOJIHEHUE MPOEKTHBIX U MHBIX 33JIaHUil;

- ACCUCTUPOBAHHUE MIPENOAABATEIO B IIPOBEICHUH 3aHATUN.

OTBeT oJKeH ObITh apTYMEHTUPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknansl ¥ ONIOHUPOBAHHUE JTOKJIAJ0B IPOBEPSAIOT CTENEHb BIAJEHUS TEOPETHYECKUM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.
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OneHuBaHue 3a/1aHUi, BBIIOJIHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOJIUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00y4YarOMXCs MO JUCHUIJINHE (MOLYJII0)

CamocrosiTenbHas paboTa CTYyJEHTOB — 3TO IPOLECC aKTHUBHOTO, LEJIEHANPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUH, yMEHUIN 0e3 HEeNOCPEICTBEHHOIO0 y4acTHsl Mpernoa-
BaTels, XapaKTEPU3YIOIIUICS MPEeAMETHOW HANpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI1 pe3ysIbTaToB JEATEIbHOCTH 00yUaroIIerocs.

Lenu camocTosATENHHON pabOTHI:

- CUCTEMAaTH3alHs U 3aKPEIJICHUE TIOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIlupeHne TEOPEeTHUECKUX 3HaHU;

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

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

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBILUIEHUS], TBOPYECKOW MHUIIMATUBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIN3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJeMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUYaIbHO WM TPYHIIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKH.

TexHonorus opraHu3any caMOCTOSTENbHONU pabOThl CTYICHTOB BKJIIOYAET UCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CTyneHTbl JOJDKHBI HOJXOAUTh K CAaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIeMy
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAZ0B HA
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs ONPEIeICHHBIX HaBBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeTtoanueckue YKazaHud AJasd oﬁyqammnxca 0 OCBOCHHIO JUCHHUITJINHBI

[Ipu u3yueHun AUCUMILIMHBI 00Y4aIOIKUMCS 11€7€CO00pa3HO BBINOIHATH CIEAYIOLIUE pe-
KOMEH/IallUHU:

1. U3yueHnue yueOHON JUCIUTIIMHBI TOJDKHO BECTUCH CHCTEMATUYECKH.

2. Ilocne n3yueHus: Kakoro-mubo pasfena mo yueOHUKY UM KOHCIIEKTHBIM MaTepHaliaM
PEKOMEHIYEeTCs TI0 TTaMSITU BOCIIPOM3BECTU OCHOBHBIC TEPMUHBI, ONIPECIICHHS, TIOHATUS Pa3jie-
na.

3. Oco0oe BHUMAHHE CIIETYET yJEIUTh BBHITTOJIHEHHIO OTYETOB IO MPAKTUUYECKUM 3aHSTH-
M Y UHAMBHUIYaJTbHBIM KOMILJIEKCHBIM 33/IaHUSIM Ha CAMOCTOSTEIbHYIO paboTy.

4. Bcs TemaTHKa BOIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 33aJaeTCsl Ha JIEKLUHUAX Mpero-
naBaTeneM. VMM e MaroTcs UCTOYHHMKH (B TIEPBYIO OUepe/lb BHOBH M3/IaHHBIC B MIEPUOAMUECKON
Hay4yHOMU JuTepaType) Juist 0oJiee 1eTalbHOr0 MOHUMAHUS BOIIPOCOB, 03BYYEHHBIX Ha JIEKIIHH.

[Tpu caMocTosATENHHON IPOPAOOTKE Kypca 00yUYaIOUTUECs TOJKHBI:

- MPOCMAaTPUBATh OCHOBHBIE OIPEICIICHUS U (PaKTHI;

- MOBTOPUThH 3aKOHCIIEKTUPOBAHHBIM Ha JEKUIMOHHOM 3aHATUM MaTepual U JIONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeMe JIMTepaTyphl;

- U3YUYUTh PEKOMEHAOBAHHYIO JIUTEPATYPY, COCTABIATH TE3UCHI, AHHOTAI[UU U KOHCIIEKTHI
HanboJIee BAXKHBIX MOMECHTOB;

- CAMOCTOSTEIBHO BBINOJIHATD 3a/1aHUsI, AHAJTIOTUYHBIE MPEe/IaraéMbIM Ha 3aHATHUSX;
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- HCTIOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepuaibl POHAA OLIEHOUYHBIX CPEICTB.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnevyeHusi, He00X0AUMOro /ISl 0CY-
HIECTBJIEHUS 00PAa30BATEILHOIO MPolecca Mo AMCHUILINHEe (MOLYJII0)

10.1 YueOHo-1a00paTopHOE 000pYyA0BaHUE

Ta6mmma 6 — [Tepeyens 06opynoBaHus Ja00paTOPUN

Aynutopus | HaumeHnoBanue Hcnons3yemoe 0b6opyaoBaHme
ayIuTOpHH (J1a00-
paTopun)

101/3 JIaGoparopus ipo- | YHUBepcanbHas poOOTH3NUpOBaHHAs yueOHas sueiika (3
MBIIJICHHON po00- | mT.) YHUBEpCAIbHAsI pOOOTU3UPOBaHHAS COOPOYHO-
TOTEXHUKHU cBapouHas stueiika (1 mr.) PoboTusupoBanHas sueiika me-

xaHu4eckoit oopadbotku (1 mr.) UTTepOneBblii BOJIOKOH-
HbIi 1a3ep JIC-2 B KOMILIEKTE C YUILIIEPOM U BHEILIHEH OI1-
TUKOM (1 1mT.)

103/3 JlaGoparopus po- | Kommiekt yuebHoro obopynoBanus OCHOBBI aBTOMATH3a-
MBIIIJICHHON aBTO- | muu nipon3BojcTBa (1 mT.) KoMiiekt yaebHoro o6opyio-
MaTHKH BaHUS ABTOMaTHU3UPOBaHHAs MPOU3BOICTBEHHAS JTMHUSA (1

IIT.)

10.2 TexHu4eckHe M JJTCKTPOHHbIE CPEACTBA 00y4YeHUSA
OTCyTCTBYIOT
11 Huble cBeaeHus

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

OcBoeHMe NUCIHUILIMHBI 00YYarOIUMUCS C OrpaHMUYEHHBIMH BO3MOXHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYyYarOUIMMHCS, TaK U B OTAENIBbHBIX
rpynmnax. [Ipennonararorcs crnenuanbHble YCIOBHS JUISl OTy4eHUsT 00pa3oBaHus 00yJaronMMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBSL.

ITpodeccopcko-niegarornyeckuii cocTaB 3HaKOMHUTCS € IMCHUXOJIOTO-(PHU3HOIOTHYECKUMU
O0COOEHHOCTSIMU O0YYaroIMXcs MHBAJIWJIOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370pO-
Bbsl, MHAUBUYAIbHBIMU NPOrpaMMaMy peaOMIUTalMi UHBAIMIOB (mpu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAJEPKKA MPENoAaBaHus ThIOTOPAaMH, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeToAMYECKUMHU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpearnoyaraeTcsi MCIojib30BaTh COLMAIbHO-aKTUBHBIE U pe-
(ieKCUBHBIE METO/AbI 00YUYEHHUSI, TEXHOJIOTUU COLMOKYIbTYPHON peaduInTallK C IENIbI0 OKa3a-
HUS IOMOIIY B YCTAaHOBJICHUU ITOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOILIEHUH C APYTUMU CTY/EH-
TaMH, CO3aHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/eHueckon rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCSA C YUETOM IpENOCTaBICHHUs MaTepuala B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3yalbHOW, C HCIOJIb30BAHHWEM CHELMAJIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.
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OcBoenue nucuuiuivHbl junamMu ¢ OB3 ocyiecTBiseTcss ¢ UCNOIb30BaHUEM CPEICTB
0o0yueHMsI OOILIEro M CNEeLUaIbHOrO Ha3Ha4eHUs (IEPCOHAIBHOIO M KOJUIEKTUBHOIO HCIOJb30-
BaHMs). MarepraabHO-TEXHHUECKOE 00ECeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam i ¢ OB3.

®dopma npoBeACHUS ATTECTALMK JUIS CTYACHTOB-UHBAJIM/I0B YCTAHABIMBAETCS C YUETOM
UH/MBUYaJIbHBIX NcUXopu3ndeckux ocodbenHocreil. s crynenros ¢ OB3 npeaycmarpuBaeT-
cs1 tocTynHas popMa Mpe1oCTaBICHUs 33JaHNi OLICHOYHBIX CPEACTB, & UMEHHO:

- B II€YaTHOM WM DJIEKTPOHHOM ¢opme (g JUI € HapyLEHUSIMH OIOPHO-
JIBUTATEIBHOTO amnmapara);

- B Ie4aTHOM (popMe min 3JIeKTPOHHOM (OpMe € YBETUUYEHHBIM HIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYILLEHUSMU CIIyXa, PeUH, 3pEHUs);

- METOJIOM YTEHMsI aCCUCTEHTOM 33a1aHus BCIYX ([UIs UL C HAPYIIEHUSAMH 3PEHUS).

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [l TakuxX CTyIEHTOB MpeaycMaTpUBaeTCs AOCTyHHas (opMa mpeaocTas-
JIEHUs] OTBETOB HA 3aJIaHUs, A UMEHHO:

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

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTA (71
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO aliapara);

- YCTHO (7151 JIUL] ¢ HApYLLIEHUSIMU 3pEHHUS, OITIOPHO-ABUIaTEIbHOIO arapara).

[Ipu HeoOxoauMoOCTH /17151 00YHAIOIIMUXCS ¢ MHBAIMIHOCTHIO IIPOLEAYPA OLICHUBAHUS pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«OCHOBBI HpOMbIIHJIeHHOﬁ ABTOMAaTHKH U pOﬁOTOTEXHI/IKI/I»

Hanpasnenue noarotroBku 15.03.01 MammHocTpoeHue
Hanpasnennocts (mpo¢uib) 06pa3oBaTeIbHON MPOrpaMMbl TexHonOrUss MaIMHOCTPOCHUS
KBanudukanus BeITyCKHUKA bakanasp
["'ox Hayasia nOAroTOBKH (110 yueOHOMY IJIaHY) 2021
®opma o0yueHHs 3aounas Gopma
TexHonorus 00y4eHus Tpagumonnas
Kypc Cemectp TpynoeMkocTs, 3.€.
3,4 6,7 4
Bua npomexyTo4yHoif atrte- OOGecneunBaroiiee noapas3aeiacHne
CTaluu
3ader ¢ OIeHKOH Kadenpa «3nexkrponpuBoa 1 aBTOMAaTH3AIUS TPOMBITINICHHBIX
YCTaHOBOK»
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1 Ilepedenb NiIaHMPYeMBIX Pe3y/IbTATOB 00y4eHHUsI 110 AUCHMILIMHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH pe3yJibTATAMH 00pa30BaTeJbHON NPOrpaMMbI

Tabmuna 1 — KoMnereHIy 1 miiaHUpyeMble pe3yibTaThl O0yUYeHHs 110 IPAKTHKE

Kox u HaumenoBa-

[Tnanupyemsble pe3ynbTaThl O0yYEHHS 110 IPAKTHKE

HHEC KOMIICTCHII N

ITepeuensb 3HaHUMI

IIepeyens ymenuit

Ilepeuenn
HaBBIKOB

[Ipodeccuonanpubie

ITIK-13 cmocobHo-
CTBIO 00eCIIeYnBaTh
TEXHUYECKOE OCHA-
1IeHrue pabounux MecT
C pa3MeIIeHUEM TeX-
HOJIOTHYECKOro 000-

3HaTh OCHOBHbBIE ITPUHITHU-
bl PYHKIIMOHUPOBAHUS U
XapaKTEPUCTHKH 000py-
JOBaHHMSI, TPUMEHIEMOTO
[IPYU AaBTOMATH3AIMU TEX-

YMeTb 0CyLIEeCTBIIATh
BBIOOP HEOOXOAMMOTO
o0opymoBaHus AJis M0-
CTPOCHHUSI aBTOMATH3H-
POBAHHBIX CHCTEM B Ma-

BnangeTts HaBbI-
KaMH TI0CTpOe-
HHS HECJIOKHBIX
CHCTEM aBTOMa-
THU3aLHUU

HOJIOTUYECKHUX MPOLIECCOB | HTMHOCTPOUTEIHHOM
PYlOBaHUS; YMEHUEM | MAIIMHOCTPOUTEIHHOTO IIPOU3BOJICTBE
OCBaMBaTh BBOJIMMOE | MPOU3BOJACTBA
obopynoBaHue
Tabmuna 2 — [Macriopt GoH/1a OIIEHOYHBIX CPEJICTB
KounTtposmpyemsie DopMmupyemasi HaumenoBanue IToka3zarenn oueHKN
pa3aebl (TeMbl) AUC- KOMIIeTEeHI U OLICHOYHOI0 CpeJ-
HUILTMHBI cTBa
Paznen 1-4 [1K-13 3ammra  nabopa- | ApryMEHTHPOBAHHOCTh
TOPHBIX padoT OTBETOB
Paznen 1-4 [1K-13 PI'P ITonHOTa M IPaBUIBLHOCTH
BBITIOJTHEHUS 33/1aHUS
Pasnen 1-4 [1K-13 Tect [IpaBUIBLHOCTH BBINOJIHE-
HUS 3aJJaHUSI

2 Meroanyeckne MaTepHaJibl, ONpeaesiioIue Mpoue1ypbl OLeHUBAHUSA 3HAHUIA,
YMEHHi, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3ylolme npouecc (popMupo-

BaHHUS KOMIIETEeHI M

Meroanueckue Matepuaisl, ONPEACIAIONIME TPOLEIypbl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMBITA IEATEILHOCTH, IPEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl TUCIIHU-

IUTMHBI (Tabnuna 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaumenoBanmue one- Cpoxu BbI- Ixana Kpurepun ouennBanus
HOYHOI0 CpeacTBa MOJIHEHU S OLICHUBAHMSA
7 cemecTp

IIpome:xxyTounas arrecrauust B popme «3a4er ¢ OLEHKOI»

JlaGopatopHasi pabora

B TEYEHHUE Ce-
MecCTpa

5 Gaiuios

5 0aIoB — CTYNIEHT TIOKa3ajl OTJIMYHbIC
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JlaGopaTopHast paboTta | B TedeHHEe ce- | 5 6amioB HABBIKH TIPUMEHCHHS TTOTyYCHHbIX 3Ha-
MeCTpa HUI 1 yMEHUH TP pelieHrH Tpodeccu-
JlaboparopHass paboTta | B TeueHue ce- | 5 06amuioB OHAILHDBIX 31 B PAMKAX YCBOCHHOTO
MecTpa y4eOHOro Marepuara.
4 OGamia — CTYOEHT IOKa3al XOpOIIWe
JlaboparopHast paboTta | B TeueHue ce- | 5 0amwioB HaBBIKM [PUMEHEHHs MOJyYEHHBIX 3HA-
4 MecTpa HUIA ¥ yMEHWUIT TIPH PEILIEHHH TIPOQECCH-
OHAJIbHBIX 3aJa4 B PaMKax YCBOEHHOIO
JlaboparopHast paboTta | B TeueHue ce- | 5 06amuioB
MecTpa y4e0HOTr0 MaTepuaa.
3 Oamwia — CTyIEHT IOKa3ajl YJIOBIe-
JlabopaTopHast paboTta | B TedeHHEe ce- | 5 O0amioB TBOPUTCIIGHOC  BJIAJICHUC  HaBBIKAMH
MecTpa NPUMEHEHUS] TOTy4eHHBIX 3HAaHUM U
YMEHHH MpU pelIeHu: MpodeccHoHab-
JlabopaTopHast paboTta | B TedeHHEe ce- | 5 6amioB HBIX 3a/1a9 B PAMKAX YCBOGHHOTO Yieh-
7 MecTpa
HOT'0 Marepuara.
2 Gajuia — CTyAEHT MPOJEMOHCTPUPOBAT
HEJIOCTaTOYHbII YPOBEHb BIIAJCHUS YMeE-
HUSIMU ¥ HAaBBIKAMH TIPU PEIICHUH TPO-
(beccHOHATBHBIX 33724 B PaMKax YCBO-
€HHOTO y4eOHOr0 MaTepuaa.
Tect B TedyeHue ce- | 25 6ajuioB 25 6amioB — 91-100 % npaBHIBHBIX
MeCTpa OTBETOB — BBICOKHH YPOBEHb 3HAHUN;
20 6amnoB — 71-90 % npaBmib-
HBIX OTBETOB — JIOCTAaTOYHO BHI-
COKHI YPOBEHb 3HAHU;
15 GammoB — 61-70 % mnpaBUIBLHBIX
OTBETOB — CPEAHUI YPOBEHb 3HAHUII;
10 6ammoB — 51-60 % mnpaBUIBLHBIX
OTBETOB — HU3KUH YPOBEHb 3HAHMIA;
0 6amnoB — 0-50 % mpaBUIIBHBIX OT-
BETOB — OYEHb HU3KHUI YPOBEHb 3HA-
HUH.
Bremoanenue PI'P B TeueHue ce- | 40 OamioB 40 GaUIOB — CTY/IEHT MOKa3aJl OTJINYHBIE

MecCTpa

HABBIKM MPUMEHEHHS MOJyYeHHBIX 3Ha-
HUI ¥ YMEHUH MU pelleHny npodeccu-
OHAIBHBIX 3aJ[a4 B paMKaX YCBOEHHOIO
y4eOHOro Marepuara.

30 GasIoB — CTYJEHT MOKa3al XOpOIlHe
HaBBIKM TIPUMEHEHUsI TOTyYeHHBIX 3Ha-
HUI 1 YMEHUI NpU pelieHnH mpogeccu-
OHAIBHBIX 3aJ[a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuana.

20 GawIoB — CTYAEHT IOKa3all YJIOBJIe-
TBOPHUTEIFHOE  BJAJICHHE  HABBIKAMH
MPUMEHEHHsT TIOMYy4YEeHHBIX 3HAHUA W
YMEHHH TpU perIeHuH MpodeccroHab-
HBIX 33J]a4 B paMKaxX YCBOGHHOTO y4eO-
HOT'o Marepuara.

0 GaUIOB — CTYJICHT MPOJIEMOHCTPUPOBAT
HEI0CTaTOYHBI YPOBEHb BIIaJICHUs yMe-
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HUSIMU U HaBBIKAMU IIPU PELLCHUU IIPO-
(becCHOHANBHBIX 33[]a4 B paMKaxX YCBO-
€HHOTO Y4eOHOro Marepuana.

HUTOIO: 100 6amoB

Kpurtepuu oneHKHu pe3y/1bTaTOB 00y4eHHs 110 JHCUHUILIMHE:

0 — 64 % oT MakCHUMaJIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEY/IOBJIETBOPUTEIHLHOY» (HEIOCTa-
TOYHBIN YPOBEHb JUIsl IPOMEKYTOUHOM aTTECTallMK MO JUCLUILINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBI 0aJlJIOB — «yJOBJIETBOPUTEIBHOY (IIOPOTOBBII
(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % 0T MakCHMaJIbHO BO3MOXXHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);

85 — 100 % oT MaKCUMaJIbHO BO3MOKHOM CyMMBbI 0JIJIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHD)

SAJAHUA JJIA TEKYIHEI'O KOHTPOJIA

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

1) Kakue BuABI MapKHUpPOBKM HCIIOJB3YIOTCS IMPH MPOU3BOJICTBE MPOMBIIUICHHBIX
KOMIIOHEHTOB?

2) B uem oTimnuune cepuitHOro Homepa OT 3aKa3HOro?

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

4) B kakoMm JOKyMEHTE OMUCHIBAIOTCS TEXHUYECKHE XAPAaKTEPUCTHUKU U TUIIOBBIE

CXEMBbI BKIIIOUCHHS 3JIEMEHTOB aBTOMAaTU3UPOBAHHBIX CUCTEM?
Jlabopamopnas paboma 2. VI3yueHne >1€MEHTOB ITHEBMAaTHYECKUX CUCTEM

1) [Touemy B mojcucTeMe MPOU3BOICTBA CKATOTO BO3yXa 00pa3yeTcsi MHOTO KOH-
neHcara?

2) Kak m3amenuTcs pabota MHEBMOIMIIUHIPA OJHOCTOPOHHETO JIEHCTBUS, €CITU APOC-
CCJIb U3 KOMIIJICKTA ITHCBMATUKN YCTaHOBI/ITI) Ha BXO0JC B III/IJ'II/IHZ[p B O6paTHOM HaHpaBJ’IeHI/II/I‘.7

3) B yem oTinuue mHEBMOpacnpeaenuTeneld MOHOCTaOUIFHOTO U OUCTaOUIBHOTO?

4) C [OMOIIBI0 KaKOTO THEBMOPACHPEICIUTENSI W3 UMEIONINXCS palloHAIbHEe
BCEro yMpaBJsATh HUIUHAPOM OJHOCTOPOHHETO NEHCTBUS?

5) 3a cyeT KakuX CWJ IUTOK LIMJIMHAPA OJHOCTOPOHHETO NEHCTBUS BTATHBACTCS IO-

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

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

2) Onwucare NpUHIMI ASHCTBUS 4/3 pacipeaenuTens U3 KOMILJIEKTa THAPABINKHY;

3) Kaxkyro ¢ yHKIHIO BBITIOJHSIET OOpaTHBIN KilaraHn?

4) [Touemy mpu BBIKJIIFOYEHMM TUAPABIMYECKON CXEMbl HEOOXOAMMO CHayajla OT-
KJIFOYaTh HACOCHYIO CTAHIIHIO. A TOJBKO 3aTeM — IIUTAHKUE YIPABIISIONICH CXEMbI?

5) Kakas pabouast cpenia UCIIONIb3yeTcs pU paboTe THAPABINYECKUX CHCTEM?

Jlabopamopnuas paboma 4. JlaTanku

1) 3ayeM HeoOXoauMO ayOiMpoBaHME (YHKIMOHAJa KHONKHM OOy4eHus y
ONITUYECKOTO JTaTINKA PACCTOSTHUS?

2) KakoBbl mpenMyIiecTBa HHAYKTUBHOTO JaTYMKa MPUOIMKEHHUS MO CPABHEHUIO C
€MKOCTHBIM?

3) [To xkaKuM TIPUHIIUIIAM CTPOUTCS JATUYUK TUIIA «CBETOBOU Oapbep»?
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4) KakoBa 3aBHCHMOCTb BBIXOJHOT'O aHAJIOTOBOTO CUTHAja JaT4yMKa AABJIEHUS OT
BXOJIHOTO JIaBJICHUS B cUCcTEME?
5) KakoBbl HEIOCTaBKU ONTUYECKUX JTATYUKOB, [0 CPABHEHUIO C MHIYKTUBHBIMU?

Jlabopamopunas paboma 5. llpuMeHeHue AATYUKOB U PENIEHHO-KOHTAKTHBIX CXEM MJIs
YIpaBJICHUS] THEBMATUYECKUMU CUCTEMaMU

1) Kakum 00pa3oM oOCyIIeCTBISETCS HACTPOHKa YyBCTBUTEIBHOCTH OINTHYECKOIO
JaT4rKa MPUOIKCHUS?

2) Kak nomkeH ObITh MOIKIIOYCH 3JICKTPUUESCKH IICHBMOPACIIPEACIUTEb, YTOOBI OH
MEHSUT CBO€ COCTOSIHHE IPU CpadaThIBAHUU MarHUTOPE3UCTUBHOTO AaTuuKa?

3) 3a cyueT Kakoro 3JieMEHTa MarHUTOPE3MCTHUBHBIN NaTYMK oOecreurBaeT (PHUKCa-
[0 TIPOXOXKACHUS TOKA UIMH]IPA YePe3 OMPEISICHHYIO TTO3UINI0?

4) [TocTpouTh cXemy yIpaBJICHHs, KOTOpas IO CHTHAJIaM C JBYX JATYMKOB, yCTa-

HOBJICHHBIX Ha KOHIAX XOJa IITOKa ITHCBMOIWJIMHAPA, 00eceyuT ero BBIABUKCHUEC U BTAT'UBa-
HHUEC 10 HAXKAaTHUIO KHOIIKK POBHO OJWH pas.

5) Kakum 00pa3oM B penelHO-KOHTAKTHBIX CXEMaxX peayln3yeTcsi 3allOMHHAaHUE Ka-
KOro-JIn00 cOObITHS?

Jlabopamopnas ~ paboma 6. N3ydyeHne  37€MEHTOB  aBTOMATHU3MPOBAHHOMU
IIPOU3BOJCTBEHHON JIMHUN

1) OnucaTth MOCIEI0BAaTENBHOCTh MEpeaun CUTHajla OT JaTdyMhKa THUIA «CBETOBOM
6apbep» K KOHTPOJLIEpY.

2) Kakue naTuvku UCronb30BaHbl B pacCMaTpUBAEMOM MoJTyJie?

3) K kaxomy tuny otnocurcs [1JIK, ynpasnstomuii paboTtoii ctaniuu?

4) C noMoImplo KaKMX JaTYMKOB OIPEAENAeTCs IMEPEMEIEHUE HCIOJIHUTENIbHbBIX

AJIEMEHTOB CTAHIIUH B TPeOyeMbIe 1 B KOHEUHBIC TIOJIOXKCHUS?
Jlabopamopnas paboma 7. VI3ydeHue OCHOB padOThI C TPOMBIIUICHHBIM POOOTOM-

MaHUIYJIATOPOM
1) Kakue cucreMbl KOOpAUHAT IPUMEHSIOTCS B PACCMOTPEHHOM poOoTe?
2) Kaxk ocymiecTBisiercst KamOpoBKa HHCTpyMeHTa podoTa?
3) Kakumu cnocobamu MOYKHO IPOrpaMMHUPOBATh MPOMBIIIIIEHHOTO podoTa?
4) Jns yero Heobxoanma kanuOpoBka 6a3el y podoTa?
5) Kakue aneMeHThl 0€30MacHOCTH JIOJKHBI ObITh pealu30BaHbl B CUCTEME YIpPaB-

neHust poborom?

Tecr
Kakue sy1eMEHTBI HMCHONB3YIOTCS JUIS OMPEACICHUS TEKYIIEro COCTOSHUS O00beKTa
yIIpaBJICHUS! aBTOMAaTH3HPOBAHHBIMU CHCTEMaMH?
1) Wuaukaropsr;

2) JlaTumku;

3) BonbT™MeTphI;

4) Pere.

B kakux enmuHHIIAX U3MEPSIETCSl pAcXO0Jl T'a3a B CUCTEMaX MHEBMOABTOMATHKHU?
1) Ky0.m;

2) Hopm.xy6.m/MuH;

3) Mm/c;

4) ITa.

Kakoe naBieHnue oToOpa)xaercss HA MAHOMETpPaxX B CUCTEMaX MTHEBMOABTOMATHKHU?
1) AocomoTHoe, I1a;

2) ATMOcdepHOe, MM.PT.CT.;

3) N36p1TOUHOE OTHOCUTENEHO aTMOoCc(epHOTo, 0ap;

4) OtHocuTenbHoe, I1a.
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Kakoif Tun coelMHEHUs KOHTAaKTOB B PEJIEHHO-KOHTAKTHON CXEME PEAIM3YET ONepaIuio
«Jlornueckoe N»?

1) [TapannensHOE COeIMHEHUE IBYX KOHTAKTOB;

2) [TocnenoBarenbHOE COETMHEHHUE IBYX KOHTAKTOB;

3) [TonkitoueHue KOHTAKTOB K YIPABISIONUIUM KaTyIIKaM JBYX pa3HbIX pelie;
4) [TonksroueHre KOHTAKTOB MapajuIeNIbHO MOJIE3HOM HArpy3Ke B LICTIH.

Kakoii Tun nHeBMopacnpeaenuTens NpuBeAeH Ha cxeMe?

|2(A)
|
TlT
1P) | 13(R)
1) 5/2 pacnpenenuTenb HOpMaabHO OTKPBITHINH;
2) 4/2 pacupenenuTeab HOPMAIbHO 3aKPbITHIH;
3) 3/2 pacnpenenuTenb HOPMaIbHO OTKPBITHINH;
4) 3/2 pacrnipenenauTens HOpMaJIbHO 3aKPBITHIH.

Ha nHeBMopactipeiennTenb, ¢ UICXOIHBIM COCTOSIHUEM, IPUBEIEHHBIM Ha CXEME, I0JaIH
HanpsbkeHue Ha katymky 1Y 1. Kak u3MeHuTcst ero cocTossHue npu MpH OTKIOYEHUU Hampsike-
Hus ¢ kaTymku 1Y1?

1Y1 >
1) CocTosiHiE HE H3MEHUTCS,
2) Ecnu Ha Bxoae 1 maBieHue BbIle, YeM Ha BBIXOjE 4, TO paclpeaeauTeNb mnepe-
KJIFOUUTCS B HCXOIHOE COCTOSIHUE, HHAYE — OCTAHETCS B TEKYIIEM COCTOSIHHUM,
3) Pacripenenurenb NepeKIIOYUTCS B UCXOJHOE COCTOSTHHE;
4) KoHcTpyKIps pacrpeaenuTesist He MO3BOJISIET OJHO3HAYHO OTBETHTH Ha BOIIPOC.

Kaxoit anement nuzobpaxeH Ha cxeme?

1) Hpoccens;

2) OO0partHbIil Ki1anaH;
3) Knaman aByX JaBleHHIA;
4) Perynstop naBnenus.

ITpu kakux ycrnoBHsxX OyAeT 3anuTaHa ynpasistomas katymika pene 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
Hcxoanbie nannsie 1y PI'P
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Pazpabotare cucteMy ynpaBieHHs TEXHOJOTHUECKUM IMPOIECCOM WIIM YCTAaHOBKOH CO-
IJIaCHO BapuaHTy. B paboTe N0KHBI OBITH BBIIIOTHEHBI:

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

2) BBIOOp ATYMKOB, OPUEHTHUPOBOYHAS PACCTAHOBKA JATUYUKOB IO TEXHOJOTHYECKOU
YCTAHOBKE (7151 K&KAO0Tr0 M3 JaTYUKOB JOJDKHO OBITH KPAaTKO ONMCAHO KaKyl BEIUYMHY OH H3-
MepsieT, B KaKuX MpeJieax, KaKoi CUTHAJ J1aeT Ha BBIXOJE, JJIS 4ero HeoO0X0AuM B JJAHHOM CITY-
yae);

3) BbIOOp NHEBMAaTHMYECKMX WM TUIPABINYECKUX MCIOIHUTEIbHBIX JJIEMEHTOB U
CPEZCTB YNpPaBJICHUS UMH (B CIIy4ae, €CIIU TaKHE IEMEHThl HE0OXOIMMBbI B PAMKAX JaHHOW TeX-
HOJIOTUYECKON ycTaHOBKM). OnucaHue YHOPaBJSIOMIUX CHUTHAJIOB JUJII  HMCIOJHUTEIBHBIX
YCTPOMCTB;

4) mpuBeCTH OMHMCAHUE AITOPUTMA PabOTHI CHCTEMBI YIPaBJICHHUs (JOKHBI OBITH ONHCa-
HbI BCE PEAKIIMM CUCTEMBI HA BCE CUTHAJIBI MM KOMOMHAIIMM CUTHAJIOB C JaTYUKOB).

HpI/IMepHBIe BApPUAHTBI 00BEKTOB aBTOMaTHU3allhun.

1. MocToBoii KpaH. /[0JoKHBI OBITH aBTOMATHU3HPOBAHBI:
- IEpEMEILEHNE KPaHa I10 PEJIbCaM;

- IEpEMEILEHNE TEIEKKN KPaHa;

- IOABEM/CITYCK TPY3a;

- (DYHKIIMH 3aIUTEHI.

2. [TopranbHblil kKpaH. [{0KHBI OBITH ABTOMAaTU3UPOBAHBI:
- IEpEMEILIEHNE KpaHa I10 pejbcam;

- IOJJbEM/OITyCKaHHUE CTPETIBI KPaHa;

- IOJIEM/CITYCK Ipy3a;

- (DYHKIIMH 3aIUTEHI.

3. JIud (3 sTaxa). Jlo/KkHBI OBITH aBTOMAaTH3UPOBAHbI:
- OTKPBITHE/3aKPBITUE IBEPEH;

- TOJTbEM/CITYCK KaOWHBI JI0 HY’)KHOTO JTaXa;

- (DYHKIIMH 3aIUTEHI.

4, TpancnopTep chImy4nx rpy30B: [0 KOMaHIe OT orneparopa (HakaTue pa3inuHbIX
KHOIIOK) TPAHCIIOPTEP JIOJKEH MEPEeHaIpaBIiATh MOTOK Ipy3a Ha J1Ba pa3HbIX BCIIOMOTa-
TebHBIX TPAHCHIOPTEpa, BeAylIre K OyHkepaM. [Ipu 3anomHeHNN Kaxa0ro U3 OyHKEpOB
JTIOJDKHO BBIIABATHCSl COOTBETCTBYIOIIEE COOOIIEHNE ONepaTopy (3aroparbCs JIAMIIOUKA).

5. Tpancnoprep 3aroToBOK — JOJKEH MEepPEMEIIaTh 3arOTOBKH OT OJHOTO U3 JIBYX
oneparopoB (y Kaxa0ro orneparopa CBOM HaOOp OPraHOB yMpaBlIeHUs ) B 1Ba OyHKepa —
BbIXOAHOU U Opak. [To Becy 3aroToBoK JOJKHA MPOU3BOAUTHCS COPTUPOBKA «Opak/He
Opak». Ilpu mepemerieHny 3aroTOBKM OT OJIHOTO oOIllepaTopa KOMaHIbl OT BTOPOTO
JIOJIKHBI OJIOKUPOBATHCA.

0. Ko3znoBoit kpaH. JIomKHBI OBITH aBTOMATHU3UPOBAHBI:
- IEpEMEILIEHNE KpaHa 10 peibcam;

- IepeMelleHue TEeJIeKKU KpaHa,

- IOJTEM/CITYCK Ipy3a;

- (pyHKIIMM 3a1TUTHI.

7. HarpeBarenbHasi ycTaHOBKa C NPUHYAMTEIbHBIM IIEPEMEIIMBAHUEM BO3yXa B
kamepe. He MeHee Tpex CeKlMil HarpeBaTeIbHBIX 3JIEMEHTOB, HE MEHee 9 TOYeK KOH-
TPOJI TEMIIEPATyphl IO BCEMY 00BbEMY KaMepbl, HE MEHEee TPeX BEHTHJIATOPOB IS Iie-
pememinBanus Bo3ayxa. JloJKHO OBITH oOOecreueHo MOJAepKaHUe PaBHOMEPHOCTHU
TEMIIepaTyphbl 110 00beMy KaMepbl ¢ MAaKCUMaJIbHOW pa3HHUIIEH MeX /1y TOuKaMu He Oosee
5 rpanycoB. IIporpaMMHBIN KOHTPOJIb BPEMEHHU HArpeBa.

8. XUMHYECKUN PEAKTOP, B KOTOPOM IIPOUCXOAUT MEPEMEIIMBAHNAE U HArPEB JIBYX
KOMIOHEHTOB. JloykeH ObITh 0OecreyeH KOHTPOJIb NPONOPIMI CMENIMBAEMBIX KOMIIO-
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HEHTOB, MIEpEMELINBAHNE C HATPEBOM 3aITyCKAIOTCS TOJIBKO MOCIIE IOJIHOTO 3alOJHEHUS
peakTopa. He MeHee Tpex ceKlMii HarpeBaTeIbHbIX JIEMEHTOB, KOHTPOJIb TEMIIEPATYPhI
110 BBICOTE PEAKTOpa.

COopoyHas cTaHIMs — MpeHA3HAYCHA JJIs1 COOPKH IBYX M3AEIHH U3 pa3IHIHBIX
aneMeHTOB. COOpKa OCYIIECTBIISIETCS YCTAHOBKOM ITOJIOBUHOK 3ar0TOBOK JIPYT Ha Jpyra
TPEXOCEBBIM MAHHUITYJISATOPOM C ITHEBMO3aXBaTOM. THIT MaHUIYJISATOpPa M KOHKPETHBIC
THUIIBI 3arOTOBOK 3aJIAl0TCSI CAMOCTOATENIbHO. Ha CTaHIMM MPHUCYTCTBYIOT J1Ba COOPOY-
HBIX MECTa, B Cllyyae IpUxojia Ha cOOpOYHOE MECTO HETPABHILHON 3arOTOBKHU JIOJKHO
TEHEPUPOBATHCS COOOIIEHHE 00 OMMOKe (HOKHA 3aropaThCs aBapyUiiHAsI JIAMIIA).

10.

Cranuus copTUpOBKH 3aroToBOK. [1o KOHBeiepy nepemeniaroTcs 3aroTOBKU U3
TpeX pa3IMYHBIX MaTepuaioB. B mporecce nepeMeiieHuss CTaHus JOJDKHA ONPEACIISITh
THUIN Ka)XJI0W 3arOTOBKHU U NEPEAABATh €€ HAa COOTBETCTBYIOLMI BCIIOMOTaTEIbHBIN KOH-
Beliep. Y BcexX 3aroTOBOK 3aJaHbl TPEOOBAHUS MO TabapuTaM, IPH MPEBBIICHUN KOTO-
PBIX 3aTOTOBKA JIOJDKHA TIEpEMENIaThes B OyHKep «Opak»

11.

bamiennslii kpaH. J{oykHBI ObITh aBTOMaTU3UPOBAHBI:

- BpallleHWE KpaHa B 33JaHHbIX IIpeseax (yroj BpallleHUs] OTPaHUYEH);
- IepEeMEILIEHUE TeIEeKKU KPaHa;

- IOBEM/CITYCK TPY3a;

- (pyHKIMM 3a1TUTHIL.

12.

PoGoTusnpoBaHHbIN CKIaa — MOJDKEH 00eCreYnBaTh XpaHCHUE M BBIIAUY 3aro-
TOBOK TI0 IIPOHYMEPOBaHHBIM MecTaM (6 mecT). Ha kaxaoM MecTe TOMKHO ONpenesTh-
CA HaJW4yue WIM OTCYTCTBHE 3arOTOBKH, BHOBb NMPUXOASAIIAs 3arOTOBKA JIOJKHA yCTa-
HaBJIMBAThCs Ha TepBOe CBOOOAHOE MecTo XpaHeHwus. [lepemernienne MaHUTYISATOpA,
OCYILIECTBIISIOIIET0 IOCTAHOBKY 3arOTOBKU HA CKJIaJ M BbLAAYY U3 CKJIaZa, YIPaBIsAETCA
B BUJIC HOMEPOB MECT XPaHEHHUS.

13.

TennoBoii MyHKT xusoro qoma. JlomkHa o0ecrieunBaThCsl aBTOMAaTU3ALUA:

- KOHTPOJIb 1aBJICHUS U TEMIIEPATYPbI BOJIBI;

- 3a111Ta OT IIPOTEYEK B MECTE YCTAHOBKH TEIUIOBOIO ITYHKTA;

- U3MEHEHUE TeMIIEpaTypbl II0JaBa€MOl B paAuaToOpbl BOABI IIyTEM YaCTUYHON
IIOIa4M XOJIOJHOM BOJbI. PerynmpoBaHue OCYIIECTBIAECTCS HAa OCHOBAHHMM JAHHBIX C
JlaTYMKa TEMIIEpaTypbl BO3yXa Ha YIIHILIE.

14,

Cucrema BCHTUJIAHUU IMPOMBIINIJICHHOTO I€Xa — HE MCHEC YCTBIPEX BBITAXKHBIX
HaCcoCOB, HC MCHECC 4 AAaTUYUKOB TCMIICPATYPbI, IPU MPEBLIMNICHUN TCMIICPATYPHBI HA OT-
ACJIBHBIX YYaCTKaxX I€Xa AOJDKHA BKIIFOYATHCA COOTBCTCTBYIOMIAA BBITSXKKA. B cirydac
OTCYTCTBU JIIO,Z[CI\/'I B HCXY BBITSKKA JOJIKHA OBITh OTKJIFOYCHA, ITPpU IMMEPBOM BXOJEC pa-
0O0YUX BCE BBITSKKU JOJIKHBI OBITH BKIIIOUCHBI.

15.

Bbaraxxublif TpaHCIOPTEP B a3pONOPTY: NMPUEMHBIN KOHBENEp, Ha KOTOPBIH Oarax
IIOIAETCSl BPYYHYIO, 3aT€M ITPOMEKYTOUHBINA KOHBEHEP, KOTOPBIA M3 MECTa pas3rpy3Ku
NEepeBO3UT Oaraxk B 3aJl BbIAUM, 3aMKHYThIM KOHBelep B 3aje BbAaud. CucreMa KOH-
BElEpOB JI0JKHA BKJIIOYATHCSA MPU PYyYHOUM mojade Oaraka M KaKAbld U3 KOHBEHEpOB
JIOJDKEH OCTaHABJIMBAThCS, KOT/1a 6arak Ha HEM rapaHTHPOBAHHO 3aKOHYMJICS.




