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1 BBenenue

Pabouas nporpamma 1 pOHA OLIEHOUHBIX CPEJICTB TUCIIUITIIMHBI « ABTOMaTU3UPOBaHHbIE
UH(POPMALMOHHO-YTIPABIISIFOIINE CUCTEMBI) COCTaBJICHBI B COOTBETCTBUH C TPeOOBaHUAMH (he-
JIepaIbHOTO FOCYIapCTBEHHOI0 00pa30BaTeIbHOIO CTaHAAPTa, YTBEPKIACHHOTO NpHKazoM Mu-

HoOpHayku Poccutickoit @eneparuu ot 31.07.2020 Ne 871, u ocHOBHOM mpodecCHOHATBHOM
00pa3oBaTeNnbHOI MPOrpaMMbl OJTOTOBKU «ABTOMATH3alMS U YIIPABICHNE TEXHOJIOTUYECKUMU

MpolieccaMmmy Mo HampaBiaeHUIo MOAroToBkU «27.03.04 YnpapieHrue B TEXHUYECKUX CUCTEMAX .
[IpakTHueckas MOArOTOBKA pea3yeTcs Ha OCHOBE:!

[Ipodeccuonanpusiii crangapt 28.003 «CIIELIUAJIMCT ITO ABTOMATU3ALIU U
MEXAHU3ALIUN MEXAHOCBOPOUYHOI'O ITPOU3BOACTBAY.

O6061menHas Tpynosas GyHkuusa: B ABromaTu3zanus u MexaHu3alus TEXHOJIOTHYECKUX
IPOIIECCOB MEXaHOCOOPOYHOTO IPOU3BOJICTBA.

TH-1 KoHTpois paboT Mo MOHTa)KY, UCIIBITAHUSAM, HAJIAJIKE U C/laye B OKCILTyaTalllIo
CpE/ICTB aBTOMATU3alMKM U MEXaHU3AI[UU TEXHOJOrnYecKkux npoueccos, H3-1 Bexymue oreue-
CTBEHHBIC U 3apyOEKHbIE MPOU3BOAUTEIH CPEACTB aBTOMATH3AIIMN U MEXaHU3AI[MH TEXHOJIOTU-
YECKHX, MOAbEMHO-TPAHCIIOPTHBIX, TOTPY30UHO-PA3rPY30UHBIX OTIEPALIHIA.

3anaun [TpuoOperenue cTyqeHTaMH NPAKTUUYECKUX HABBIKOB Pa3pabOTKU MpOrpaMM-
AACHHTIINHBL HOTO OOECIeYeHUs] TIOJCUCTEM AaBTOMATHU3UPOBAHHON HMHGOPMAIIMOHHO-
YIPABJISIIOLIEN CUCTEMBI.
OcHoBHbIE OO0mue cBeneHus 00 aBTOMATU3MPOBAHHBIX WH(GOPMAITMOHHO-YITPABIISTFOIIIIX
paszienbl / TeMBl | cpcreMax.
ANRCHHATITAHBI PacripesieniéHnbie aBTOMATH3UPOBAHHBIC CUCTEMbI YIIPABJICHHS TEXHOJIOTHYE-
CKMMH IPOLECCaMHU.
Cucrembl cOOpa JaHHBIX U JUCIETYEPCKOTO KOHTPOJISL.

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00Y4YeHHUsI M0 TUCHMILINHE (MOIYJIIO),
COOTHECEHHBIX C HHANKATOPAMH JOCTUKEHUS] KOMIIeTeHIIU

IIpouecc  u3ydeHus

JUCHTUITIINHBI

«ABTOM&TI/ISI/IpOBaHHI)Ie

MH(}OPMALMOHHO-

YIPaBISIONIUE CUCTEMbD» HANpaBlieH Ha GOpMHUpPOBaHUE CIEAYIOIUX KOMIIETEHIIUN B COOTBET-
ctBun ¢ ®I'OC BO u ocHOBHOM 00pa3oBaTelbHON ITporpammoit (tTadmuma 1):

Ta6n1/1ua 1- KOMHCTCHHI/II/I U UHAUKATOPBI UX JOCTUKCHU A

Kon n HauMeHOBaHUE KOMIIE-
TEeHIIUHU

Nuaukatopel JOCTUXEHUS

[Inanupyemslie pe3ysbTaThl
00y4yeHHs 110 TUCLUIUIMHE

[IpodeccronanbHble

OIIK-2 CnocobeH gpopmynu-
poBaTh 3aa4u podeccruo-
HAJIbHOW JI€ATENbHOCTH Ha
OCHOBE 3HaHUH, MPOPHIbHBIX
pa3zienoB MaTeMaTHYECKUX U
€CTeCTBEHHOHAYYHBIX JHCIIU-
WIHH (MOTyTeit).

OIIK-2.1 3HaeT OCHOBHBIE HOI-
XOJIbl 1 METOJIBI MICCIIEIOBAHNS
(YHKIIMOHMPOBAHUS OOBEKTOB
npo¢eCCUOHATBHON NeATETHHO-
CTH, B TOM YHUCJIE TEXHOJOTHYe-
CKHE BO3MOXKHOCTHU CPEJICTB aB-
TOMAaTHU3aIMH1 U MEXaHU3alu1
OCHOBHBIX U BCTIOMOTaTEIbHBIX
MIEPEXO/I0B.

OIIK-2.2 Ymeer ¢popmynupo-
BaTh NMPEIJI0KEHUS IO aBTOMa-

3HaHue NPUHIUIIOB OpraHu-
3aIlMd ¥ BO3MOKHOCTEN aB-
TOMATU3UPOBAHHBIX UHOP-
MaIMOHHO-YTIPaBIISIOIINX
CUCTEM MPOMBILUIEHHOTO
Ha3HAYEHUSI.

YmMmenue pazpabatbiBaTh U
COTIPOBOXIATh MPOTPAMM-
HOe oDecrieueHue I aBTo-
MaTU3UPOBAHHBIX HH(DOpMa-
LUOHHO-YIIPaBJISIOMINX CU-




TU3aIMU U MEXaHU3ALlUKU OCHOB- | CTEM IPEANPHUATHSL.
HBIX U BCTIOMOTaTEJIbHBIX Tepe-
XOJIOB.

OIIK-2.3 Bnaneet HaBLIKAMU
IIPOBEACHUS UCCIIEIOBAHUM C
LIETBI0 Pa3pabOTKHU MPEIIOKE-
HUI 110 aBTOMATH3allu1 U MeXa-
HHU3AIUHA TEXHOIOTMYECKUX OIle-
paumii.

3 Mecrto mMcuMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl

JlucuuiuimHa « ABTOMaTU3MPOBAHHBIE HH(POPMALIMOHHO-YIPABIISIIOIINE CUCTEMBD) U3Y-
yaercs Ha 4 Kypce, 7 cemecTpe.

JlucuuiuinHa BXOAWT B cocTaB 0yioka 1 «JIMCHuImImHbl (MOTYIN)» U OTHOCHTCS K 0a30-
BOU YaCTH.

Jl1st OCBOCHUS AUCHUTUINHBI HEOOXOIMMBI 3HAHHSI, yMEHUS, HABBIKH U / HITH OTIBIT IPaK-
TUYECKOM IesTeIbHOCTH, CPOPMHUPOBAHHBIE B MPOLIECCE U3YUEHUS AUCLHUILINH / mpakTuk: «IIpo-
rpaMMHUPOBAHHE U AITOPUTMU3ALUSA TEXHOJIOTUYECKUX MPOLIECCOBY, « Teopust aBTOMaTHYECKOIO
ynpasieHus», «I[IporpaMmmupoBanue JOTHYECKUX KOHTPOJUIEPOBY.

3HaHuUs1, YMEHHUS U HaBBIKH, C(OOPMUPOBAHHBIE NIPH N3YYEHUH TUCIUIUTHHBI « ABTOMATH-
3MpOBaHHbIE HH()OPMAITMOHHO-YIIPABIISAIOLINE CUCTEMBI», OyIyT BOCTPeOOBAHBI ITPU U3YUEHUU
nocneayomux gucuumuini: «b2.B.02(I1x) [IpousBoacTBeHHas npakTHKa (MpeAUIIIOMHas
MIPaKTHUKA)».

JlucuuiuimHa « ABTOMaTH3UPOBAHHbBIE HH(POPMALIMOHHO-YTIPABIISIONINE CUCTEMBD) Ya-
CTMYHO peanu3yeTcs B (hopMe MpaKTUUECKOM moaAroToBkH. [IpakTudeckas moroToBka opraHu-
3yeTCs IIyTEM BBIIOJIHEHUSI KypCOBOI'O IPOEKTUPOBAHHUS.

JucuuruimHa « ABTOMaTU3UPOBaHHbIE HH(POPMAIIMOHHO-YIPABIISIIOIINE CUCTEMBI» B
paMKax BOCIUTATEIbHON padOThI HallpaBjieHa Ha (OPMUPOBAHKE Yy 00YUAIOIINXCS aKTUBHOM
IpaXkJJaHCKOW MO3MIIMH, YBaKEHU K ITpaBaM U cBOOOJjaM 4eJIOBEKa, 3HaHUs IPABOBBIX OCHOB U
3aKOHOB, BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH WJIM YMEHHS apTyMEHTHPOBATh, CAMOCTOSITEINb-
HO MBICJIMTh, Pa3BUBAET TBOPUYECTBO, PO ECCHOHATIbHBIE YMEHHS WIIM TBOPUECKU Pa3BUTOM
JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HaHUH, OTBETCTBEHHOCTH 32 BBINOJIHEHHE yU4eOHO-
IIPOM3BOJICTBEHHBIX 3aJaHUH U T.JI.

4 O0beM TUCHUNIHHBI (MOAYJIs1) B 3a4€THBIX €IMHHUIIAX C YKA3aHHEM KOJIHYeCcTBA
aKajgeMHYecKHX YacoB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcsi ¢
npenoaaBatesieM (10 BUAAM Y4eOHBIX 3aHATHI) H HA CAMOCTOATEIBLHYI PadoTy
00y4Yar MU XCs

Oo61mas TpyI0eMKOCTh (00beM) NUCIUTUIHMHBI COCTaBIseT 5 3.¢., 180 akax. gac.
Pacrnipenenennie o6beMa AUCUUITIUHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tadymue 2.

Tabnuna 2 — O6beM IUCHUILTUHBI (MOYJIS) IO BUJIAM YUEOHbIX 3aHATHIH

Bcero akagemu-

0O0neM TUCHUILINHBI
YeCcKHX 4YaCOB

OO0mmast TpyA0€MKOCTh TUCITUTUTHHBI 180

KonrakTHas aynuropHasi padora o0y4aroummxcs ¢ npenoaasareseM (1o

- 64
BH/JIaM Y4eOHBIX 3aHSATHIi), BCEro

4




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

B Tom uucie:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHbBIC 3aHSITUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO TIepeaady yaeOHoi nadopmammm re-
JarOTHYECKUMH PAaOOTHUKAMU )

32

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, TPAKTUYECKUE 3aHATHUS, TTPAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMbI M HHbIC aHAJIOTUYHBIE 3a-
HSATHS)

32

CamocrosiTesibHAsi padoTa 00y4alOIIMXCS U KOHTAKTHasi padoTa, BKIIIO-
yarouasi IpynnoBbie KOHCYJIbTAIlMU, HHIUBUIYAJIbHYIO paboTy 00y4aro-
HIMXCSI ¢ IPenoaBaTessiMe (B TOM YUCIIC HHIUBUAYATIbHbIC KOHCYJIbTAIINN );
B3aMMOJICHCTBHE B AJICKTPOHHOU MH(DOPMALIMOHHO-00pa30BaTeILHOM cpesie
BYy3a

116

[IpomesxyTounast arrectanus oOydarommxcs — 3adet ¢ oneHkou, KII

5 Conep:xanue IUCHUILIMHBI (MOAYJIsI), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aeJiam)
€ YKa3aHMeM OTBeIeHHOT0 HA HUX KOJIMYeCTBAa aKa/leMUYeCKUX YacOB M BU/0B

y4eOHOi padoThl

Tabnuna 3 — CtpykTypa u coiepkaHue JUCIUILTUHBI (MOTyIs)

Bupl yaeOHOM pabOThI, BKJIFOYAsT CAMOCTOSI-
TEJIbHYIO0 Pab0Ty 00YJaIONINXCS ¥ TPYA0EM-
KOCTb (B yacax)

KonrtakTtHas padota
HaumeHoBaHue pa3zenoB, TEM U COJEpKaHUE npernoJiaBaTesisi ¢ 00yJaroUMMHUCS
MaTepuaia Jlekiuu | Cemunap- | JlabGopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YECKUe
3aHSITHS)
7 ceMecTp
Tema 1 Onpenenenue AUYC. Ilonstue ACYII
u ACYTII. Knaccuduxauus AUYC npennpus- 2 2
Tus (MMpaMujia aBTOMaTH3AIUN).
Tema 2 OcHOBHBIE IpUEMBI pabOTHI B Cpejie ) 4 4
nporpammupoBanus [1JIK.
Tema 3 Apxurextypa ACYTIIL Ilonstue ) 2
SCADA cuctemsl. O630p anementoB ACYTIL.
Tema 4 Opranuzanus 3aMKHYTBIX CHCTEM pery- > 4 4
JIMPOBAHUS.
Tema 5 PaGoTa co BCTpoeHHOM BU3yanu3anueit 2 4 6
Tema 6 O630p npomeIUIeHHBIX ceTeil. [IpoTo-
KOJII 0OMeHa. PaboTa ¢ yanéHHbpIMHA MOTYIISIMU 4 4 4
BBOJIa-BbIBOJIA.
Tema 7 YactoTHblii mpeobpaszosarens [TUB-1.
VY aneHHoe ynpaBieHUE YaCTOTHBIM Ipeodpa- 4 4 10
30BaTeIEM.
Tema 8 SCADA-cucrema. OCHOBHbBIE TPUHIIU- ) > 2
bl CO3/JaHMsI POEKTOB. Y HUBEpCAJIbHBIE MeXa-




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PabOTy 00Y4aIOLINXCS U TPYA0EM-
KOCTb (B yacax)

KonrakTHas padora

HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaTess ¢ 00yJaoumMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(mpaktu- | 3aHATHSA
YecKue
3aHSTHUS)

HU3MBI OOMEHa JaHHBIMHU. [lepenava qaHHBIX B
SCADA-cuctemy uepez OPC-cepsep.

Tema 9 SCADA-cucrema. [IpuHIMIBI CO3qaHUS

2 6 12
MHEMOCXEM.
Tema 10 SCADA-cuctema. Iloctpoenue otué- ) 4 10
TOB.
Tema 11 SCADA-cucrema. Pabora ¢ 6azamu 6
JTAHHBIX.
Tema 12 CucteMbl IPOTUBOABAPUITHBIX 3AILIUT. ) 3
PesepBupoBanue.
[ToaroToBKa K 3aHATUSAM CEMHHAPCKOTO THUIIA U

52

ohopmiIcHUE KII
nToro 32 32 116

o JTUCHUIIJINHE

6 BxeayauTopHasi cCaMOCTOSITe/IbHASI pa00Ta 00y4aKOIIUXCH 110 JUCHUILIMHE
(MmonyJ10)

[Ipu mmaHupoBaHWU CaMOCTOSITENILHOW pabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIEAYIOIINM paCIpeeIeHHeM YaCcOB Ha CaMOCTOATENbHYIO paboTy (Tabnuuna 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 9aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBI caMOCTOATEIbHON padoThl KoanuecTBo yacoB
N3ydeHne TeopeTuuecKuX pa3aesioB TUCHUTIINHBI 64
IToaroTroBka K 3aHITUSM CEMUHAPCKOTO TUIA 16
IToaroToBka u opopmieHue KII 36
116

7 OueHOYHBIE CPECTBA /I NPOBEACHUS TEKyLIero KOHTPOJIs
U NPOMEKYTOYHOH aTTecTALMN 00y4aloIuXcs M0 JUCHUIIHHE (MOAYJII0)

q)OH)I OICHOYHBIX CPCACTB JJIA MPOBCACHHA TCKYUICIO KOHTPOJA YCIIEBACMOCTH H IIPO-
MEXYTOYHOM aTTecTaluu npeacrasieH B [Ipunoxenun 1.

ITonHEIT KOMIUIEKT KOHTPOJIBHBIX SallaHI/Iﬁ HJIM UHBIX MaTC€puUalioB, HeO6XOHI/IMI)IX JJISL
OIICHUBAHUS PE3YNHTATOB OOyUYEHUs MO AUCIHHUIUIMHE (MOIYINIO), MPAKTHKE XPAaHUTCS HA Ka-
benpe-pazpaboTynke B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYueOHo-MeTOoaUYeckoe M HHPOPMAIMOHHOE oOOecneYyeHHe TUCHHUIIHHBI
(MmomxyJis)

8.1 OcHoBHasi uTEpaTypa




1. umos, O.B. TexHuueckue cpeacTBa aBTOMATU3ALMU U yIIpaBiIeHHs: yue0. mocobue
/O.B. Hlumos. - M. : MHOPA-M, 2021. - 396 c.: / ZNANIUM.COM: »1eKTpOHHO-
oubmuoreynas cucrema. URL: — https://znanium.com/read?id=361160&search= %D0%A2%D0
%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5
+%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0+%D0%B0%D
0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B0%D1%86
%D0%B8%D0%B8+%D0%B8+%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%
D0%B5%D0%BD%D0%B8%D1%8F (nata obpamenus: 28.10.2021). — Pexxum gocrymna: mo noj-
TTUCKE.

2. Ilerpenko, FO.H. IlporpammHoe yrpaBiieHUE TEXHOJOTMYECKMMHU KOMIUIEKCAMHU B
sHepretuke: yued. mocodue / FO.H. Ilerpenko, C.O. HoBukos, A.A. ['onuapoB. — MuHnck: B
mk., 2013. — 407 c. // ZNANIUM.COM : snekTpoHHO-OMOMMoTeuHass cuctema. URL: —
https://znanium.com/read?id=211005&search=%D0%9F%D1%80%D0%BE%D0%B3%D1%80
%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5+%D1%83%D0%BF%D1%80%
D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5+%D1%82%D0%B5%D1
%385%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B&8%D1%87%D0%B5%D1%81
%D0%BA%D0%B8%D0%BC%D0%B8+%D0%BA%D0%BE%D0%BC%D0%BF%D0%BB
%D0%B5%D0%BA%D1%81%D0%B0%D0%BC%D0%B8+%D0%B2+%D1%8D%D0%BD%
D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%BS5 (nara obparienust:
28.10.2021). — Pexxum goctyna: Mo moAnucKe.

3. UBmuH, B.II. CoBpeMeHHas aBTOMaTUKa B CUCTEMAX YIPaBJIEHUS TEXHOJIOTHYECKUMU
npoueccamu: yueb. nocodue / B.I1. UBmmn, M.IO. [lepyxun. — 3-e uzn., ucnp. u gon. — M. :
NHOPA-M, 2021. — 407 c. // ZNANIUM.COM : anekrporHO-O0ubOHoTeHas cuctema. URL: —
https://znanium.com/read?1d=377775&search=%D0%A1%D0%BE%D0%B2%D1%80%D0%B
5%D0%BC%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F+%D0%B0%D0%B2%D1%82%
D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0+%D0%B2+%D1%81%D
0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%85+%D1%83%D0%BF%D1%80
%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D1%82%D0%B5%D
1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%8
1%D0%BA%D0%B8%D0%BC%D0%B8+%D0%BF%D1%80%D0%BE%D1%86%D0%B5%
D1%81%D1%81%D0%B0%D0%BC%D0%BS8 (aata obpamenus: 28.10.2021). — Pexxum nocty-
1a: Mo MOJIHUCKE.

8.2 lomosiHuTe/ILHASA JIUTEPATYypa

1. IlInmos O.B. Ilporpammupyembie KOHTPOJUIEPH! B CUCTEMaX MPOMBIIIUIEHHONW aBTOMa-
tuzauuu: yuyebnuk / O.B. lumos. — M. : UH-®PA-M, 2017. — 365 c. // ZNANIUM.COM :
ANEeKTpOHHO-O0uOIHoTeuHas cuctema. — URL: http: // znanium.com/catalog.php (mara obpare-
Hust: 19.05.2021). — Pexxum roctyrma: 1o moJmucKe.

2. ITerpos U.B. IIporpammupyembie KoHTposiepsl. CTaHAApPTHBIE SI3BIKA U IPUEMBI ITPU-
kiaaHoro npoektuposanus / Ilerpos U.B.. — Mocksa : COJIOH-IIpecc, 2016. — 254 c. —
ISBN 5-98003-079-4. — Tekct : 31eKTpOHHBIN // DnexTpoHHO-OmOMMoTeuHas cucrema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90376.html (mara oOparmeHus:
28.10.2021). — Pexum noctyna: A aBTOPU3HP. MOIb30BATENEH.

8.3 Meroaunyeckue yKasaHHus Il CTYAEHTOB 10 OCBOCHHMIO THCHMIIINHBI

1. OcHoBHble Tpuémsbl paboTsl B cpene CoDeSys 3: Meronnueckue ykazaHus kK gabopa-
TOpHOU paboTe MO Kypcy «ABTOMAaTU3UPOBAHHBIE MH(POPMALMOHHO-YIPABISIOIINE CHCTEMBI»
/Coct. B.A. EropoB. — Komcomosnbck-Ha-Amype: KoMmcomonbckuii-Ha-AMype roc. TeXH. YH-T,
2018.-12c.

8.4 CoBpemenHble mnpogeccMoHAIbHBbIE 0a3bl JAaHHBIX M HHG(OPMaNMOHHbIE
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CIpaBO4YHbIC¢ CUCTEMbI, HCII0/Ib3YEMbIC IIPU OCYIIECTBJICHUUA 06p330BaTeJIbHOFO
npomecca mo 1MCUUIJINHE

1. znanium.com: 3JEKTPOHHO-OMOJIMOTEYHAsT cucTema : calT. — Mocksa, 2021 — OO0
«3naamym» — URL: http://www.znanium.com (mxara oopamenusi: 01.06.2021). — Pexxum mocty-
na: AJisl 3aperucTpup. moib3oBaresneii.

2. consultant.ru: nHGOpPMAIMOHHO-CTIpaBOYHAs cucTeMa «KOHCYIbTaHT IUTIOCY» @ CAWT. —
Mocksa, 2021. — URL: http://www.consultant.ru (mata obpamenus: 29.04.2021). — Pexxum no-
CTyHa: JUIs 3apETUCTPUP. TOIH30BATEICH.

3. iprbookshop.ru: anmekTponHo-OubIMOTEUHAs cucTema : caidt. — Caparos, 2021 — OOO
«Kommanus "Au [lu Ap Memma"» — URL: http:\\www.iprbookshop.ru (mara oOpamenus:
01.06.2021).

8.5 Ilepeuenn pecypcoB HH(GOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH
«HTepHET», HEOOXOAMMBIX /IJIsl 0CBOEHUS TUCHMILIUHBI (MO1YJIs1)

1. Paznmen caiita «owen.ru». — URL: https://owen.ru/product/codesys v3 (mara oOparie-
Hus: 28.10.2021).

2. Paznen caiita «insat.ru». — URL: https://insat.ru/products/?category=1525 (mara 06-
pamenus: 28.10.2021).

8.6 JluneH3noOHHOE MPOrpaMMHoOe o0ecrevyeHue, MCnoJib3yemMoe npu
oCyllecTBJIeHHH 00pa30BaTeIbHOIO Npouecca mo AUCHHUILINHE

Tabmuna 5 — [lepedeHp UCTIONB3yeMOTro IPOrPAMMHOTO 00ECTICUSHHSI

Haumenosanue 110 PexBu3nThl

CODESYS V3.5 SP5 Patch 5 CBoOo1HAs TUIIEH3HS], YCIIOBUS UCTIOIB30BaHUS TI0 CChIJIKE:
https://owen.ru/product/codesys v3

9 Oprann3anuOHHO-NIeJArOrHYecKHe yCJI0BHUS

Opranmzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
NHCaHHEeM YYeOHBIX 3aHATHUH. SI3bIK 0OydeHus (mpemogaBaHusi) — pyccKuil. [[ms Bcex BUIOB
AYJAUTOPHBIX 3aHATHHN aKa}IeMI/ILIeCKI/H\/JI qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIUBHIyaIbHOW 00pa3oBaTENbHOW TPACKTOPUU O0ydYaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3av4€eT COOTBCTCTBYIOINNUX AUCHUILINH U Hpoq)GCCHOHaHBHBIX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOUIEro 00y4eH s, KOTOPbIH 0cBOOOXKIaeT oOyyatolie-
Irocsa OT HGO6XOI[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHMA.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc MpH MpenojaBaHui Kypca OCHOBBIBAETCSl HA MCIOJIb30BAaHUU Tpau-
[[MOHHBIX, NTHHOBAIIMOHHBIX U WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'II)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. IHHOBAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTUN HCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM mpoBeaeHus 3auatuil. UHdopmanmoHHbie
o0Opa3oBaTeNbHbIe TEXHOJOTHUU pPEATU3YIOTCS MyTeM aKTUBHU3AIMH CaMOCTOSTEIHHONW pPabOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30oBaTebHOMN Cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

HeKHHOHHBIﬁ KypC npeamnojiara€t CUCTEMaTu3npPOBaHHOC M3JI0KCHHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.



Ha nepBoii nexkuuu ektop 00s3aH MpeaynpeaIuTh CTYI€HTOB, IPUMEHUTEIHHO K KAKOMY
0a30BOMY y4eOHHMKY (YueOHMKaM, y9eOHBIM TTOCOOHUSIM) OyIeT TPOYUTAH KypC.

JIeKIIMOHHBIN KypC AOJDKEH JaBaTh HauOONBIINK 00beM MH(pOpMAIMU U 00ECIeunBaTh
Oostee TIIyOOKOE MIOHMMaHKUE YUeOHBIX BOIIPOCOB IPH 3HAYMTENBHO MEHBILCH 3aTpaTe BpEeMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYCHHE MaTepHara.

9.3 3aHATHS CEMHUHAPCKOI0 THIIA

CeMuHapcKue 3aHATHS IPECTABISIOT COO0H IeTaln3alyio JEKIHOHHOTO TeOPETHYECKO-
ro MaTepuaa, POBOASATCS B LIENSAX 3aKPEIUICHUS Kypca H OXBAaTHIBAIOT BCE OCHOBHBIC PA3/ICIIbl.

OcHoBHO# (hopMOIi TPOBEICHHUS CEMHHAPOB SBISIETCS 00CYXJIeHHe Hanboee npodieM-
HBIX M CJOXXHBIX BOIIPOCOB MO OTJCIbHBIM TEMaM, a TaKKe pa3dop MPUMEPOB U CHUTYyallMid B
ayJIMTOPHBIX YCJOBUSX. B 00s3aHHOCTH mpernonaBarelis BXOJT: OKa3aHHE METOAMYECKOW I0-
MOIIY U KOHCYJbTUPOBAHHE CTYICHTOB 10 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CICAYIOIIUM KPUTCPUAM

* OTBETHI Ha BOIIPOCHI, IIpeIaracMbIe MPEIoIaBaTesIeM;

* Y4aCTUE B IUCKYCCHSIX;

* BBIMIOJIHEHHUE TIPOSKTHBIX M UHBIX 3aaHHN;

- ACCUCTUPOBAHUE MPETIOIABATEII0 B IPOBEICHUH 3aHITHH.

OTBeT H0/KEH OBITh APryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIOKHBIM, COACPKAThH
CCBIJIKM Ha UICTOYHHKU.

Jloknaasl ¥ ONIIOHUPOBAHKUE JIOKJIAJ0B MPOBEPSIIOT CTENCHb BIIAJCHUS TEOPETUYCCKHM
MaTepUalioM, a TAK)Ke KOPPEKTHOCTh M CTPOTOCTh PACCYKIACHUI.

OueHrBaHUE 3a/1aHHM, BBIMOJHECHHBIX HA CEMHHAPCKOM 3aHSTHH, BXOAMUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocrosiTesibHasA padoTa 00yYaOIIUXCS M0 JUCHUILINHE (MOYJII0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO IPOLECC aKTUBHOIO, LEJIECHAIPABIEHHOIO
npUOOpETEeHNUs CTYIEHTOM HOBBIX 3HaHUH, yMEeHU 0e3 HEeNOCPeICTBEHHOIO Y4acTHs Mpernoja-
BaTelsl, XapaKTEepU3YIOIIUNCS MPEAMETHON HampaBJIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AeSATEIbHOCTH 00yUYaroIerocs.

[lenu camocTOSATENIbHOMN pabOTHI:

* CUCTEMAaTH3alUs U 3aKPEIUICHUE MTOIYYECHHBIX TEOPETUYECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTY/ICHTOB;

+ yriyOJeHne U pacliipeHle TeOPeTUYECKUX 3HaHUH;

- (hopMHpOBaHNE YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTALHIO,
CIELUAIIbHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

* (hopMHpOBaHHNE CAMOCTOSTEIILHOCTH MBIIIJICHUS, TBOPYECKON MHULIMATUBBI, CIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIn3alliig;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAaMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1I€JIU, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKH.

TexHOJOrHs OpraHU3aIMK CaMOCTOSTENIbHONH paboThl CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOM CaMOCTOSATENBHOW pabOThl CTYIEHTOB MOXET
MPOXOJIUTh B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM dopMe.

CryneHTbl JOJDKHBI HMOJXOAUTH K CAaMOCTOSATENBbHOM paboTe Kak K HauBakHeHIemy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, MPUOOPETEHHs ONpPeIeICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTYpHI.



9.5 Meroanuyeckue yKa3aHus JJi1 00y4alOMINXCS 10 OCBOCHUIO IV CHUTNITTHHBI

[lpy WM3ydeHMH AWCHMIUIMHBI OOYYArONIIMMCS I1€71eCOO0pa3HO BBHIMOJHSATH CIIETYIOIINe
PEKOMEH ALY

1. 3ydenue y4eOHOM TUCIUIUTMHBI JOKHO BECTHCH CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 0 TTaMSITH BOCHPOU3BECTH OCHOBHBIE TEPMUHBI, ONPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
AM 1 UHAUBUAYAJIbHBIM KOMIUICKCHBIM 3a/JaHUAM Ha CAMOCTOATCIIbHYHO pa60Ty.

4. Best TemaTtuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITEIBHO, 33/1a€TCs HA JIGKLIHUAX Ipero-
naBatesieM. MM e aroTcs MCTOYHUMKY (B IIEPBYIO OYEpe/lb BHOBb M3JAHHbBIE B IEPUOJUYECKON
Hay4HOH JIUTEpaType) It Oosee 1eTanbHOro MOHMMaHHs BOIIPOCOB, 03BYYCHHBIX HA JICKIHH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIPEICTICHUS U (DaKTHI;

* IOBTOPUTDH 3aKOHCH€KTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpual U JOIOJIHUTH
€ro C Y4eTOM PEKOMEHIOBaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* UIBYYUTb PECKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABIIATH TC3UCHI, AHHOTAIUN 1 KOHCIICKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIIMMOJHATE 3aJlaHUS, aHAJTOTUYHBIC MTPCAJIaracMbIM Ha 3aHATUAX

* YICTIONIb30BAaTh U1l CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

B xoz€e J1eKIMOHHBIX 3aHATHI - HEOOXOIMMO BECTH KOHCIEKTUPOBaHHME y4eOHOIo mMarte-
puana. OOpaniath BHUMaHHE HA KaTerOpuu, GOPMYIUPOBKH, PACKPHIBAIOLINE CONEPIKAHUE TEX
WIN MHBIX SIBJIEHUH U MPOLIECCOB, HAYYHbIE BBIBOABI U NPAKTUYECKUE PEKOMEHAINH, TOI0XKH-
TEJIBHBIA OIBIT B OPATOPCKOM HCKYyCCTBE. JKenaTenbHO OCTaBUTh B Pa0OYMX KOHCIEKTaX MOJI,
Ha KOTOPBIX JeaTh IOMETKU U3 PEKOMEHJOBAaHHOM JIUTEPATyphl, JOMOIHSIIOIUE MaTepHra Ipo-
CIIYIIAaHHOM JIEKI[MH, a TAaK)K€ MOJYEPKHUBAIOLINE 0COOYI0 BaXHOCTh T€X WM MHBIX TEOpETHYE-
CKHX TOJIOKEHUH. 3a1aBaTh MPENOAABaTeN0 YTOUHSIIOIINE BOIIPOCH € LENbI0 YICHEHUS TEOpe-
THYECKHX ITOJIOKEHUH, PA3PEIICHHs] CIIOPHBIX CUTYAIUH.

IIpy MoAroTOBKE K MPAKTHYECKUM 3aHATHAM HAYMHATH HAJ0 C U3yUYEHUS PEKOMEH0BAH-
HOM nuTeparypbl. He06X0AMMO NOMHUTD, YTO Ha JIEKIIUK OOBIYHO pacCMaTpUBAETCS HE BECh Ma-
TepHall, a TOJIBKO €ro 4acTb. OcTanabHas €ro 4acTh BOCIIOJIHAETCS B MPOLIECCE CAMOCTOATEIbHON
paboTel. B cBsA3u ¢ 3TMM paboTa ¢ peKOMEHI0BaHHOW JuTepaTypoil obs3arenbHa. Ocoboe BHU-
MaHME MpPU STOM HEOOXOJIUMO OOpaTUTh Ha COJIEep)KaHHE OCHOBHBIX IOJIOKEHUI M BBIBOJOB,
00BsiICHEHHUE SIBJICHUH U (PAKTOB, YSICHEHUE MPAKTUUECKOTO MPUIIOKEHUS PACCMAaTPUBAEMBIX TE€O-
peTHYecKux BompocoB. B mporecce 3710l paboThl HEOOXOIUMO CTPEMHUTHCS OHATH U 3alIOMHHUTH
OCHOBHbBIE TOJIOKEHHUS PACCMaTPUBAEMOI0 MaTepuasa, MPUMEpHI, MOSCHSIOLUIUE €ro, a TaKxkKe
pa3o0paThCs B UIUTIOCTPATUBHOM MaTepHase.

KypcoBoii npoekT opueHTHpoBaH Ha (pOpMHpPOBaHHE U pa3BUTHE y OOydaIOLIUXCS yMe-
HUI U HAaBBIKOB IPOEKTUPOBAHHUSA U MPEACTABICHUS PE3YJIbTATOB UX NPOEKTHON JEATEIBHOCTH C
YY4E€TOM U HCIOJIb30BAHUEM JEUCTBYIOIIMX HOPMATHUBHBIX M METOJAMYECKUX JIOKYMEHTOB YHHU-
BEPCUTETA.

B xozme paboThl CTYAEHTHI 3aKpEIUISIOT TEOPETUUECKHE 3HAHUS, TOTyYeHHbIE MIPH H3yue-
HUM JUCUUIUINHBL, TTy0’Ke 3HAKOMSATCS ¢ TEXHUYECKHMMHM CPEACTBAMH, IPUMEHSIEMBIMH MIPH CO-
3JJaHUU CHCTEM YTIPaBJICHHS TEXHOJOTHUYECKUMH MTPOLIECCaMHU.

B nepuon pa6oter Haa KII cTyaeHTH MOMy4yaroT NPakTHUECKUE HABBIKU MPOEKTUPOBAHUS
IPOrpaMMHOr0 o0ecredeHust AJil CUCTEM YIPABIIEHUS TEXHOJOTMYECKUMH Iporieccamu. Pabora
Haz KII no3Bosser maydile NOHATh U YCBOUTH B3aMMOCBSA3b 3JIEMEHTOB BXOJSIINX B COCTaB pas3-
pabateiBaemMoro npoekta. CTyAeHTHI y4yaTcsl IPUHUMAaTh OOOCHOBAHHBIE PEIICHUS MyTEM CpPaB-
HEHUSl BapUAHTOB, JIOTMUECKUX CYKIEHHUI, PACCMOTPEHHS OCHOBHBIX TEOPETUYECKUX IOJIOXKE-
HUM; YMEHUIO KPAaTKO ¥ TOUYHO M3J1araTh X0/ PEeIIECHUSI.
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[Tpu BbIMONTHEHUH pabOTHI CTYACHTHI INTy0kKe N3Y4aloT OCHOBHYIO U CIIELUAIBHYIO JINTepa-
Typy IO IPOEKTUPOBAHUIO CHCTEM YIPABICHUS TEXHOJOTMYECKUMH MPOLECCaMu, ydarcsi pado-
TaTh CO CIIPABOYHUKAMMU.

[losicHuTenpHas 3amucKa OJDKHA COJEP)KaTh: BBEIEHUE, BApUAHT 3alaHus, OCHOBHYIO
qacTh (mMoa00op 000pya0BaHUs, OIOK-CXEMBI alITOPUTMOB PAOOTHI CUCTEMBI YIIPABICHHS, CTPYK-
Typy NPOEKTa, ONUCAHNUE HA3HAYECHMsI IPOIPAMMHBIX KOMIIOHEHTOB IIPOEKTa, TEKCTBI IPOTrPAMM-
HBIX KOMIIOHEHTOB, MHEMOCXEMBI IIyJIbTa OIIEPATOPA, PE3YJIbTAThl TECTUPOBAHMS YIIPABIIAIOLIEH
IPOTrpaMMBbl), 3aKJIFOYEHUE U CIIUCOK UCIO0JIb30BAHHBIX HCTOUHMKOB. OCHOBHYIO YacTb, COIJIACHO
TpeOOBaHUSAM TEXHMUECKOTO 3aJlaHusl, pa30MBAIOT Ha pa3felibl U MOApa3/eiibl, Ha3BaHUE KOTO-
PBIX JIOJKHO COOTBETCTBOBATh MX OCHOBHOMY COJIEP’KAHUIO.

Beimonnennsiii Bapuant KII gomkeH yaoBIeTBOPATE HOPMAaTUBHBIM JOKYMEHTAM YHUBEP-
CUTETA, C KOTOPBIMH MOKHO O3HAKOMHUTBCS B OTJEJIC CTAHJAPTU3ALMY WIH Ha CalTe YHUBEPCH-
teta. OTCTYIUIEHUS. OT YKa3aHHbIX TPeOOBaHUM MOTYT CIyKUTb OCHOBaHUEM A BozBpaTa KII
Ha MCIIPABIICHHUE.

10 Onucanne MaTepHAJIbHO-TEXHHYECKOT0 00ecneyeHusi, He00X0IUMOro IS
ocyliecTBJIeHHs 00Pa30BaTEeIbHOIO NPOLECcCa MO JUCHHUILIMHE (MOAYJII0)

10.1 YueOHo-12a00paTopHOe 000py10BaHHE

Tabnuna 6 — Ilepeyenn 060pyaoBanus 1adboparopun

HanmenoBanue ayaquropun
Aynuropus Hcnonb3yemoe obopynoBaHue
(;1aboparopun)
214/3 JlaGopaTopust aBTOMaTH3a- JlaGopaTopHbIe CTeH/Ibl COOCTBEHHOTO U3rOTOB-
UM TEXHOJOTMYECKHUX MPO- JieHus1 ¢ 000pyI0BaHUEM TSI IPOMBIIIIIEHHON
IIECCOB aBromatuzanuu pupmel KOBEH».

10.2 Texnnuyeckue U 3JIEKTPOHHBIE CPEICTBA 00yUCHUS

JlekiHOHHbIE 3AHATHA.

Aynuropuu JUisl IEKIMOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOEIbI0 U TEXHUYECKUMU Cpe-
CTBaMM OOY4YEHUS, CIy>KAIUMU Il MIpeAcTaBlIeHHs yueOHoi nHpopMaiu OosbIION ayauTo-
pumn.

JlabopaTopHbIe 3aHATHS.

s nabGopaTopHbIX 3aHATUN Hcnonb3yercss ayautopust Ne 214 xopryc 3, ocHalieHHas
000pyI0BaHUEM, YKa3aHHBIM B Ta0II. 6.

CamocrosiTeibHast padoTa.

[TomerieHust 1151 caMOCTOSITEbHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM ¢ BO3-
MO>KHOCTBIO OJIKJIFOUEHUS K ceTH «VHTepHeT» U JOCTYNOM K 3JE€KTPOHHONW MH(POPMALMOHHO -
oOpa3zoBatenbHOM cpene KHAT'Y:

- yuraneHeIi 3a1 HTB KHAT'Y;
- KOMIIbIOTEepHBIE Ki1acchl (ayn. 214 kopmyc Ne 3).

11 NuLIe cBeneHus

MeTozmqecm/le PE€KOMEHIAIIMH 110 oﬁyqeﬂmo JiuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS U HHBAJIUA0B

OcBocHHE JAUCIHHUITIIMHBI 06yqa101u1/1M1/1051 C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBBA
MOJKET OBITH OpTraHnu30BaHO KaK COBMECTHO C APYIruMu O6yanOHII/IMI/IC$[, TaK U B OTICIIBHBIX
rpyniax. HpCI[HOJ'IaFaIOTCH CIICUAJIbHBIC YCIIOBUSA IJIS MOJIYYCHHUA 06pa3OBaHI/IH 06y‘-IaIOH_II/IMI/I-
CiA C OTpaHUYCHHBIMHU BO3MOKHOCTAMU 310POBbBA.
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[Tpodeccopcko-nearornueckuii CocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(PU3UOIOTHUECKUMH
0COOEHHOCTSAMHM O0Yy4aroIIMXCsl UHBAINIOB U JIML[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbsl, MHJAWBUIYAIBHBIMUA MPOTpaMMaMH peabuinTanui HHBaIUA0B (pu Hanuuuu). [Ipu HEoO-
XOJUMOCTH OCYLIECTBIISIETCS JOMOJHUTENIbHAS MOJJEepKKa IPErnoJaBaHus ThIOTOPAMH, MCUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, POLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cooTBercTBHUM ¢ MeTOIMUYECKMMHU peKoMeHnanussMu MunoOpHayku PD (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(IiekcuBHBIE METO/IbI 00YUEHUS, TEXHOJIOIMU COLIMOKYJIBTYPHON peaOUINTALMU C LENIBI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUU ITOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYTUMHU CTYZEH-
TaMH, CO3JJaHUU KOM(pOPTHOIO NICUXOJIOTMYECKOT0 KIMMara B cTyeH4eckoil rpymnne. Ilogbop n
pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepuasia B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIb30BAaHUEM CIELHAIbHBIX TEXHHUYECKUX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuminebl Junamu ¢ OB3 ocyiecTBiseTcs ¢ UCHOIb30BAaHUEM CPENCTB
0o0y4yeHHs OOILIETO M CIEeUUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHHUYECKOe 00ecreueHHe MpelycMaTpUuBaeT MPUCIIOCOOIEHUE ayAuTO-
puii k Hyxaam i ¢ OB3.

dopma npoBeEeHUs aTTEeCTAlUU AJs CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCSA C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3ndeckux ocooenHocren. s crynentoB ¢ OB3 npenycmarpuBaet-
cs1 locTymHas popma MpeloCTaBIeHUs 3aJaHUH OLIEHOUYHBIX CPEACTB, & UMEHHO:

* B TICUYATHOM WJIM DIIEKTPOHHOH ¢opme (Wi JHUIl ¢ HApyUICHHSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara);

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe ¢ yBeIMYSHHBIM MPU(TOM U KOHTPACTHO-
CTbIO (IUIs1 JIUL] C HAPYILIEHUSIMHU CIIyXa, peuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCIYX (U1 JIUL C HAPYLIEHUSIMU 3PEHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMYUBAETCS BpEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JlJI TaKUX CTYJEHTOB IpEeAycMaTpUBaeTCs AOCTYMHAs Gopma MpeaocTaB-
JIEHUsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

* IMCbMEHHO Ha OyMare uiau HabOpOM OTBETOB Ha KOMIBIOTEPE (7S JIUL| C HAPYILIEHUS-
MU CIIyXa, peuH);

- BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAaHUEM YCIYT aCCUCTEHTA (IS
JIMII C HAPYIICHUSIMU ONOPHO-/ABUTaTEIbHOIO anmapara);

* YCTHO (JU1s1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEIBLHOTO aIlapara).

[Tpu HeoOxoaMMOCTH JUIsl 00YYarOIUXC ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLEHUBAHUS pe-
3y/bTaTOB OOYYEHHUS MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/I OHEHOYHbIX CPEJICTB
10 AMCIHILINHE

ABTOMATH3MPOBaHHbIE MHGOPMAIMOHHO-YIPABJISIIOLINE CUCTEMBI

Hanpanenune noaroToBku

27.03.04 Ynpasnenue 6 mexuuueckux cucmemax

HamnpasnenHocTh (mmpoduiib)

ASH’ZOMCZH’ZMS’GL;M}Z u ynpaejlienue mexnojiocudecKumu

00pa30BaTeILHON MPOTrPaMMEbI npoyeccamu
Kaymdukamus BeITyCKHUKA baxanasp
I'ox Hayasa MOATOTOBKHU 2021

(no yuebHomy niawy)

®opma 00yueHus Ounas gpopma
TexHonorus 00y4eHus Tpaouyuonnas
Kypc Cemectp TpynoeMKocCTs, 3.€.
4 7 5

Bua npomexyTo4HON arTecTanuu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenxoii, KI1

Kadgheopa «Dnexmponpusoo u

asmomamu3ayusl NPOMbLUIEHHbLX YCIMAHOB0K )
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1 IlepedyeHb NuIaHMPYeMbIX pPe3yJIbTATOB 00y4eHHS MO0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUS] KOMIIeTeHIU I

Tabmuna 1 — KoMnereHun u niaHupyeMble pe3yabTaTbl 00y4eHUs MO JUCIUILTHHE

Kon n HaumMeHOBaHHE KOMIIE-
TEHIINU

Nuaukaropel JOCTUXEHUS

[Inanupyemblie pe3yibTaThl
00y4eHUs 1O TUCIUILINHE

[IpodeccronanbHbIe

OIIK-2 Crniocoben ¢popmynu-
poBaTh 3a71a4M podeccuo-
HaJILHOH JIeATEILHOCTH Ha
OCHOBE 3HAHUMU, TPOPHITBHBIX
pa3zieJIOB MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX JUCIIU-
IUTMH (MOJyJiel).

OIIK-2.1 3HaeT OCHOBHBIE MO/~
XOJIbI U METOJIbI UCCIIEIOBAHUS
(yHKIMOHUPOBAHUS OOBEKTOB
npodeccnoHaNbHOM e TeNbHO-
CTH, B TOM YHCJIC TEXHOJIOTHYe-
CKH€ BO3MOKHOCTH CPEJICTB aB-
TOMATH3AIHA U MEXaHU3AIHH
OCHOBHBIX U BCTIOMOTaTEIbHBIX
MePEX0I0B.

OIIK-2.2 Ymeet dhopmynupo-
BaTh MPEIJIOKEHUS TI0 aBTOMA-
TU3ALMW U MEXaHU3alluUi OCHOB-
HBIX ¥ BCIIOMOTATEIbHBIX ITepe-
XOJIOB.

OIIK-2.3 Bnaneer HaBbIKaMu
MIPOBEICHUS UCCIIEOBAHUMN C
IIETBI0 pa3pabdOTKH MPEIIoKe-
HUH TI0 aBTOMATHU3aIHN U MeXa-
HU3AIUN TEXHOJIOTHYECKUX Olle-
panui.

3HaHI/Ie HpI/IHI_[I/IHOB OpI‘aHI/I-
3alMU ¥ BO3MOYKHOCTEH aB-
TOMATH3UPOBAHHBIX HHPOP-
MaIlMOHHO-YITPaBJISIOIINX
CUCTEM HpOMBIH_UIeHHOI‘ (0]
Ha3HAYEHUS.

YMenue pazpabaTeiBaTh U
COTPOBOXIATh MPOTPAMM-
HOe o0ecreueHue JJjIs aBTO-
MaTHU3UPOBAHHBIX HHPOpMa-
LIMOHHO-YIIPABIIAIOIMX CH-
CTEM IPEANPHUITHSL.

Tabnuua 2 — [Taciopt ¢oHa OIIEHOYHBIX CPEJICTB

Kontpoanpyemsbie | dopmupyemas HaunmeHnoBanue
paszaebl (TeMbl) KOMIIETCHIUS OLICHOYHOI0 IToxka3aTenu oneHKH
AUCHUILINHBI cpeacTBa
7 ceMecTp
Tema 1-12 OI1K-2 TECT IIpaBUIBHOCTE OTBETOB
Tema 1-12 OIIK-2 3ammra nabopatop- | ApryMEHTUPOBaHHOCTb OTBE-
HBIX paboT TOB
Tema 1-12 OIIK-2 KII ITonHOTa ¥ NMPaBUIBHOCTL BBI-
MIOJIHEHUS 3aJJaHUs

2 MeroanuecKkue MaTepuaJbl, onpeaesisiiomme nNpoueaypbl OleHUBAHUS 3HAHUM
9 9

YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepHU3yolue mpouecc
¢dopMupoBaHusi KOMIIETEHIM I

MCTOI[PI‘ICCKI/IG MaTepuaibl, ONMPCACIIAOIINEC ITPOUCAYPbl OLICHUBAHUA 3HaHHﬁ, yMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUAC TEXHOJIOTHISCKOM KapTbl JUCIIH-

TUTHHEI (Tabnuma 3).

Tabmuua 3 — TexHonornueckas kapra
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Haunmenosa-
e Cpoxku HIkana Kputepun
OIIEHOYHOT O BBIMOI- | OLlEHHBA- OIlEHNBAHUS
cpencTna HeHMA HHA
7 cemectp
Ilpomesicymounaa ammecmayun 6 ghopme 3a4éma c oUeHKoI
Tecr B TeueHune | 10 6ammoB | 10 6ammoB — 91-100 % mpaBUIBHBIX OTBETOB
ceMecTpa — BBICOKUH YpOBEHb 3HAHUI;
8 6amioB — 71-90 % mpaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKUH YPOBEHb 3HAHMIA;
6 6ayoB — 61-70 % mpaBUIBHBIX OTBETOB —
CPEHUM YPOBEHb 3HAHUN;
4 6amna — 51-60 % npaBUIBHBIX OTBETOB —
HU3KHUHA YPOBEHb 3HAHUU;
0 GamnoB — 0-50 % mnpaBUIBLHBIX OTBETOB —
OYEHb HU3KHI YPOBEHb 3HAHMM.
JlaGoparopHast | B TedeHue | 5 6amuion 5 OamioB — CTYIEHT IOKa3al OTJIUYHbIC
pabora 1 ceMeCTpa HABBIKM IIPUMEHEHUS MOJYyYEHHBIX 3HAHWHN U
JlabopatopHas | B TeueHHe | 5 0AWIOB | yyennii mpu pemneHHH pOeCCHOHAIBHBIX
pabora 2 ceMectpa 3aJa4 B paMKax YCBOEHHOIO y4eOHOro mare-
JlaGopaTopHast | B TedeHue | S5 OamioB
pabora 3 cemecTpa prasa.
TNaGopatopras | B Teuchuc | 5 Ganios 4 Ganya — CTyJeHT MOoKa3all XOpOLLIHE HABBIKH
pabora 4 cemectpa NPUMEHEHHS TOJyYCHHBIX 3HAHUNH U YMEHUH
JlaGopatopHas | B TeueHue | 5 bamios | PH pelICHHH npodeccuoHaIbHBIX 3a/1a4 B
paGota 5 cemecTpa pamMKax YCBOEHHOI'O yueOHOro MaTepuasa.
JlaGopaTopHast | B TeueHue | S5 OamioB 3 Oamia — CTyAeHT T[OKaszal YJOBIle-
pabora 6 cemecTpa TBOPUTEIBHOE BIIAJICHUE HABbIKAMHU IpUMe-
JIaboparopHast | B TedeHue | 5 0AUIOB | HEHMs IOJYYEHHBIX 3HAHUM M YMEHWH IpH
pabora7 ceMecTpa pelieHnr Npo¢eCCHOHANbHBIX 33Jad B paM-
JlaGoparoprasi | B TeueHue | 5 0amioB | gax YCBOEHHOTO Y4eOHOI0 MaTepuania.
pabora8 cemectpa 2 Gamia — CTYIEHT MPOJAEMOHCTPUPOBAI He-
JIOCTaTOYHBI YpOBEHb BIAJICHUS YMEHHUSIMHU
U HaBbIKaMM IPU pEIIEHUHU MpOodheccHoHab-
HBIX 33/1a4 B paMKax YCBOEHHOI'O y4eOHOro
MmarepHaa.
0 6amtoB — paboTa HE BBIMOJHEHA
NTOI'O: - 50 6an10B -
Kputepun oneHkn pe3yibTaToB 00y4eHus M0 JMCHUILIMHE (32 ceMecTp):
0 — 64 % oOT MakcUMaJdbHO BO3MOXXHOM CyMMBI O0ajlIOB — «HEYIOBJIETBOPUTEIHHO)

(HeOCTaTOYHBIM YPOBEHB JIsl HPOMEKYTOUHON aTTeCTallUy 1O AUCLUIUINHE);

65 — 74 % oOT MakCUMallbHO BO3MOXHOW CYMMBI 0allIOB — «YIOBJIETBOPUTEIHHO
(OporoBbIf, MUHUMAaJIbHBIH YPOBEHB);

75 — 84 % OoT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILIOY» (CpeIHUI YPOBEHbD);

85— 100 % oT MakcMMaJIbHO BO3MOKHOU CYMMBI OAJUIOB — «OTJIUYHOY (BBICOKHNA, MAaKCUMalb-
HBIM YpOBEHB)

7 cemecTp
Ilpomescymounan ammecmayusn 6 gpopme KII1

[To pesynpTaTam 3amMTBHl KypCOBOTO MPOEKTA BBICTABISETCS OIEHKAa MO 4-O0alabHOM IITKaje
OLICHUBAHUS

- OLEHKa «OmIu4HO» BBICTABIIAETCS CTYAEHTY, €Clii B paboTe coaepKarcsl 3JIeMEHTHI
HAYYHOT'O TBOPYECTBA M JIEJIAKOTCA CAMOCTOSITENBHBIE BBIBOJBI, JTOCTUTHYTHI BCE PE3YIbTATHI,
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yKa3aHHbIE B 33/IaHUH, Ka4eCTBO OPOPMIICHUS OTYETa COOTBETCTBYET YCTAHOBJICHHBIM B BY3€
TpeOOBaHUSAM U TIPU 3AIIUTE CTYACHT MPOSIBIII OTIIMYHOE BIIAJICHUE MaTEPHAIOM PabOThI U CIIO-
COOHOCTb apryMEHTHPOBAHO OTBEYATh Ha MOCTABJICHHBIE BOIIPOCHI 110 TeMe pabOThI;

- OIIGHKA «XOpOuwio» BBICTABISIETCSA CTYACHTY, €CIIM B pabOTe TOCTUTHYTHI BCE PE3YIlb-
TaThl, yKa3aHHbIC B 3a/IaHUU, Ka4eCTBO O()OPMIICHHUSI OTYETa COOTBETCTBYET YCTaHOBJICHHBIM B
By3€ TpeOOBaHUSAM M TIPU 3aIIUTE CTYICHT MPOSIBIII XOPOIIIee BIIAJICHIE MAaTEPUAIIOM PabOThI U
CIOCOOHOCTH apIryMEHTUPOBAHO OTBEYATh HA MIOCTABJICHHBIE BOMPOCHI IO TeME pabOThI;

- OIICHKA «V0081emeopumenbHo» BBICTABISETCS CTYACHTY, €CIH B paboTe TOCTUTHYTHI
OCHOBHBIE Pe3yJIbTaThl, yKa3aHHbIC B 3aJJaHUH, KaueCTBO O(OPMJICHHS OTYETa B OCHOBHOM CO-
OTBETCTBYET YCTAaHOBJICHHBIM B BY3€ TPEOOBAHUSM M IPHU 3aLIUTE CTYIACHT MPOSBUI Y OBJE-
TBOPUTEIHHOE BJIAJICHHE MaTepuanioM pabOThl U CIIOCOOHOCTh OTBEYATh Ha OOJBIIMHCTBO MO-
CTaBJICHHBIX BOIIPOCOB I10 TeME PabOTHI;

- OLEHKa «Hey0081emseopumesbHo» BBICTABISETCS CTYIEHTY, ecliu B paboTe HEe J0-
CTUTHYTHI OCHOBHBIE PE3yIbTaThl, YKa3aHHBIC B 33/IaHUU WU KaueCTBO O()OpMIICHHS OTYETA HE
COOTBETCTBYET YCTAaHOBJICHHBIM B By3€ TpeOOBaHUSIM, WM MPU 3allUTE CTYAEHT IMPOSBUI He-
YIOBJICTBOPUTEIILHOE BJIaICHUE MaTeprUaIoM paboOThl M HE CMOT OTBETUTH Ha OOJBIIMHCTBO T10-
CTaBJICHHBIX BOIPOCOB 10 TeéMe PadOTHI.

3 TwunoBbie KOHTPOJIbHBIE 32JaHUSI WJIM HHbIE MATEPHAJIbl, HEOOXOAUMBbIE 15l
OLIEHKH 3HAHMI1, yMeHUii, HABBIKOB U (MJIN) ONBITA 1eSITEJIbHOCTH, XapaKTepPH-
3ywinue npouecc GopMUPOBaHNS KOMIIETEHIINIT B X0/1¢ OCBOEHHUsI 00pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3apanus AJs TeKylero KOHTPOJIs yCIeBaeMOCTH
Tect
1. Pacudpyiite abobpeuarypy AUYC:
a) ABTOMaTH4eCKUil U3MEPUTENh YIPABISIOIUX CUTHAIOB
b) ABromaru3zupoBaHHasi HH)OPMAIIOHHO-YIIPABIISIONIAS CUCTEMA
¢) ABTOMaTU3UPOBaHHAsI U3MEPUTEIbHO-YIPABIIAIOIIAs CHCTEMa

2. Onpenenenne ANYC:

a) CucreMsl, IpeJHA3HAYEHHbIE ISl pean3alliy TEXHOJIOTUN YIIPABIICHUS IPENPUITH-
MU

b) Cucremsl, npeqHa3HAauYE€HHbIE IS YIpaBJICHUsS KOJUIEKTMBAMH JIIOJIEH B Ipolecce
IIPOU3BOJICTBA

¢) Cucremsl, peJHa3HAuYEHHbIE JUIS YIIPaBJIEHUS 000pyA0BaHHEM

3. ACVII sto:

a) ABTOMAaTH3MpOBaHHAS CHCTEMA YIIPABJICHUS MTPEATIPUATHEM
b) ABTOMaTH3MpOBaHHAS CHCTEMA YIPaBJICHH MPOU3BOJICTBOM
¢) ABTOMAaTHYeCKasi CHCTeMa YIPABICHUS TPEAIPUITHEM

4. Onpenenenne ACYTII:

a) CucreMsbl, IpeHA3HAYCHHBIE TSI peai3allii TEXHOIOTUN YIPaBICHUS TPEIIPUITH-
AMHAU

b) Cuctemsl, mpeqHa3HAUYECHHBIE IS YIPAaBJICHUS KOJUIEKTHMBAMH JIOJIEH B TIpoIecce
MIPOM3BOJICTBA

c¢) Cuctemsl, IpeIHa3HAUCHHBIE I YIIPABICHUS 000pyI0BaHHEM

5. Pacnosioxxute ypoBHHM aBTOMAaTH3aLUU IPEANPUATUSA C BEPXY-BHU3, B IOPSAIKE COOT-
BETCTBYIOILLIEM IIUPAMHUJI€ ABTOMATHU3ALIUN:
a) MES, ERP, MMI, APC, Field

16



b) Field, APC, MMI, MES, ERP
c) ERP, MES, MMI, APC, Field

6. Ilepeuncnure noacucrtemsl ypoBHsi ERP:
a) AIMUHUCTpAIHS, MAPKETHHT, OyXranTepus, KaJpbl, CHaOXKeHHUE, COBIT
b) IIpon3BoaCTBEHHBIE TPOIIECCHI, KOMIUICKTAITMS, CKJIAJl, SKCILTyaTalusl OCHOBHBIX (OH-

JIOB

¢) TexHOIOTHYECKHE MPOIECCHI

7. llepeuncnute noacucteMmsl ypoBHsa MES:

a) AIMUHUCTpAIUs, MAPKETHHT, OyXTalTepusi, KaJipbl, CHA0KECHHE, COBIT

b) IIpon3BoACTBEHHBIE MPOIIECCHI, KOMILIEKTAIIMS, CKJIa/I, IKCILTyaTaI[isl OCHOBHBIX (hOH-
JIOB

c¢) TexHonornueckue mpouecchl

8. Kakue ypoBHU nupamuipl aBTomaruzauuu otHocarcst kK ACYTIL:
a) APC, MMI, MES
b) ERP, MES, MMI
c) MM, APC, Field

9. Kakue TexHHM4eCcKHEe CpelICTBA UCIIOIb3YIOTCS AJIsl opranu3anuu yposHs MMI:
a) SCADA, DCS

b) SCADA, DCS, PLC

c) SCADA

10. Kakas cuctema ynpaBlIeHHs] HA3bIBA€TCS aBTOMATU3UPOBAHHOM

a) Cucrema ymnpaBieHHUs, B KOTOPOU Bce (DYHKIMH yIpaBJICHUS BBITOJIHSIOTCS TEXHUYE-
CKHUMU CPEJICTBAMU

b) Cucrema yrpaBieHus, B KOTOPOH 4acTh YNPaBISIOMUX QYHKIMHA Bo3Jlaraercs Ha ore-
paropa

¢) Cucrema, B KOTOPO# yIIpaBjeHUE OCYIIECTBIISETCS Ha YPOBHE PHIUArOoB M KHOTIOK

11. Kak 0003HayaroTCsl JaTYMKU TEXHOJIOTUYECKUX [TapaMETPOB HA UX YCIIOBHBIX rpadu-
YeCKUX 0003HAUYEHUSX !

a) DP-pacxon, DQ-naBnenue, DT-temneparypa, DL-ypoBeHb

b) P-pacxon, Q-naBnenue, T-remnepatypa, L-ypoBeHb

c) P-naBnenue, Q- pacxon, T-remneparypa, L-ypoBeHb

12. Kakue nmpoTokosibl 0OMeHa UCoib3yeT pupma «OBeH» Npu nepegade JaHHbIX 110 ce-
1 RS-485:

a) MODBUS RTU, DCOM, OBEH

b) MODBUS RTU, DCOM, OBEH, PROFIBUS DP

c¢) MODBUS RTU, DCOM, OBEH, CAN

13. Onpenenenne SCADA-cuCTEMBI:

a) [IporpammHBIil MakeT, MpeHa3HAYEHHBIN 115 pa3paOoTKu WK obecriedyeHus paboThl B
peaibHOM BpeMEHHU cUCTeM cOopa, oToOpaxeHHsi, 00paboTKH M apXUBHPOBaHMS MH(OpMALUU
00 00beKTe MOHUTOPHHTA WM YIIPaBICHUS

b) AnmapaTHO-TIPOrpaMMHBIA KOMIUIEKC, MpeAHa3HAYEHHBIN UIsi KOHTPOJS 32 XOJIOM
TEXHOJIOTMYECKOI0 IIpoLecca

c¢) Pacnipenenénnas cucrema yrnpapieHUs] TEXHOJIOTUYECKUM MPOIIECCOM
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14. ApxuTekTypa COBpEMEHHBIX CHCTEM COOpa JTaHHBIX U YIPABJICHUS TEXHOIOTUYECKH-
MU NIPOLIECCAMMU:

a) llenTpanu3oBanHas

b) Pacnipenenénnas

¢) CmemianHas

15. OcuoBubie pynknun SCADA-cHCTEMBI:

a) KonTposip mapamerpoB, aBTOMAaTHYECKOE PETYIMPOBAHNUE U AUCTAHIIMOHHOE yIIpaBiie-
HUE HCIIOJHUTEIbHBIMI MEXaHW3MaMH, CUTHAJIU3AIMs aBapUHHBIX OTKJIOHEHUH, OJOKUPOBKH,
pacuéT TEXHUKO-KOHOMHUYECKUX ITapaMeTpoB U nepenada ux B ACVYII, apxuBupoBanue, nedarb
OTUYETOB.

b) KonTposp napamerpoB, cUrHaau3alys aBapuiHbIX OTKJIOHEHUH, OJOKMPOBKH, pacyér
TEXHUKO-3KOHOMHMUYECKUX MapaMeTpoB U nepenauda ux B ACVYII, apxuBupoBaHue, rneyarb oT4é-
TOB.

¢) ABTOMaTu4ecKoe peryjaupoBaHUE U TUCTAaHLMOHHOE YIIPABJIEHUE HUCIIOJIHUTEIbHBIMU
MEXaHU3MaMHu

16. HazoBute nHaubosee kpynabix pazpadbotunkoB SCADA-cucrem:
a) Siemens, Allen-Bradley, Yokogawa, Mitsubishi, Omron, AdAstra
b) Microchip, ST microelectronics, Texas Instrument, NXP

c¢) Renesas, Hitachi, Freescale, Infineon, Fujitcu

3amuTa Ja00paTopHBIX padoT
1. Ocnosnule npuemvl pabomul 6 cpede npoecpammuposanus 1IJIK
1) Ilopsinok co3anust IpoeKTa
2) Hacrtpoiika coeiuHEHUs ¢ LeJIeBbIM KOHTPOJLIEPOM
3) Iosicuute nopsaok 3arpy3ku npoekra B [1JIK.

2. Opeanuzayus 3aMKHYMbIX CUCEM Pe2yTUpO8anus

1) TlosicHUTE aNrOpUTM YMCIO-UMITYJIBCHOTO CHoco0a YIpaBlIeHHs MOIIHOCTHIO B
Harpyske.

2) Anroput™ paboThl PEIEHHOr0 PeryasTopa.

3) Kak onpenenuts TpeOyeMyr0 4aCTOTY AUCKPETU3AINH 3aMKHYTON CUCTEMBI?

4) Ha3oBuTe MakCUMaJIbHYIO YaCTOTY AMCKpeTH3anuu kontposuiepa CIIK-207.

5) Onumurte Ha3HaYeHHE BXO/I0B U BbIX0J10B BcTpoeHHoro [T ]I-perymnsropa.

3. Paboma co ecmpoennou suzyanuzayueu

1) Iopsiiox co3anus MHEMOCXEMBI.

2) [lepeuncnure OCHOBHBIE rpaduuecKre MPUMHUTHUBBI Tpa)UUECKOro peaaKTopa.
3) [Mopsinok nefcTBU IpU SMYISIIUU TUCKPETHBIX BXOA0B U Bbixoa0B [TJIK.

4) Iopsanox nedcTBUN TPHU SMYJISLIMN aHAJIOTOBBIX BX0J10B U BbIxo0B [1JIK.

5) Iopsnok co3nanus web-Bu3yaau3aimu.

4. Paboma c yoanéuHuvimu MOOYIAMU 8600A-68b18004

1) VkaxuTe MapKUpOBKY M OCHOBHBIE XapaKTEpUCTUKU YIAJICHHBIX MOJyJieil BBOjA-
BBIBO/IA, IPUCYTCTBYIOLINX Ha Ja0OPATOPHOM CTEHJIE.

2) HazoBute ¢usnueckuil uHTepdeic, NCIob3yeMblil A1 OpraHU3aluu pacrpenenéH-
HOW CHCTEMBI YIIPABJIECHMSI U NIEPEUNCIIUTE €0 OCHOBHBIE XapaKTEPUCTHKU.

3) HazoBuTe mpoTokoibl 0OMEeHa TaHHBIMHU, MOJAJIEPKUBAEMbIE YJAIEHHBIMU MOJIYISIMU
BBO/Ia-BBIBOJIA.

4) ®opmat koman npotokonsa MODBUS RTU.

5) Iepeuncnure KOABI OCHOBHBIX KOMaH1 oOMeHa 1o porokory MODBUS RTU.
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5. Yoanennoe ynpasnenue yacmomunvim npeobpazosamenem

1) Haznauenue u cxema nojkitoueHus npeoodpaszosaresns yactorsl [TUYBI.
2) OcHOBHBIE PEKUMBI pabOTHI TPEOOpa3OBaTENS YACTOTHI.

3) Haznauenne nunuii uarepdeiicos [TYB1.

4) Tlopsimok HacTporiku peructpos [TUBI1.

5) Anpecamus u gpopmar ympasmsitomiero perucrpa [TUBI.

6) Anpecarus u opmat peructpa ganabix [TUB1.

6. llepeoaua danmnvix 6 SCADA-cucmemy uepez OPC-cepsep

1) Yro Takoe cepsep?

2) Haznauenue OPC DA u OPC HDA cepBepos.

3) [opspok Hactpoiiku OPC cepBepa

4) HazoBuTe yHuBepcallbHble MEXaHU3Mbl OOMEHA TAaHHBIMU MEXIY MPHIOKEHUIMH,
npumensiemble B SCADA -cuctemax.

7. Coz0anue muemocxem

1) YUto u3 cebs mpeacTasiseT MHEMOcxema?

2) [lopsaox co31aHns MHEMOCXEMBI.

3) Hacrpoiika 1mkaj mapameTpos.

4) O6paboTka 3HaYCHUH B POpMyIIax.

5) OtobpaxeHune napameTpoB Ha MHEMOCXEME.
6) AHUMAIMST MHEMOCXEM.

7) Coznanue TpeHaa.

8. Ilocmpoenue omuémos

1) Mactep otueTos.

2) O61mue TPUHIIMITBI CO3/IaHUS OTYETOB.

3) Pacumpennsbie cmocoosl 00pabOTKH OTUETOB.
4) HenpepbIBHO-NIEPUOANMYECKUN OTUET.

5) OTyeT ¢ KOJIOHKaMH.

6) aTepakTUBHBIC OTYETHI.

IIpakTHYecKkue 3aHATHA
HeJ’lbIO MPAKTUYCCKUX 3aHATHHN ABIISICTCS PEICHUC 3aaaY MO0 TCMATHUKE 3aHATHS, BBIITIOJI-
HEHME TOATOTOBUTENBHBIX ONepalnuid, He0OOXOAUMBIX IJI MPOBEAEHUs J1a00OpaTOpHBIX padoT,
TaKUX KaK: IPCABAPUTCIbHBIC pvaéTI)I; coCTaBJIeHHE OJIOK-CXEM AJITOPUTMOB; HAIMMCAHUC HC-
XOJHBIX TEKCTOB IIPOrPAMM.

TeMbl TPaKTUYECKUX 3aHATHI:

1. Ocnosnbie npuemvt pabomet 6 cpede npoecpammuposarus IJIK.
2. OpeaHnusayus 3aMKHYMbIX CUCMeEM Pe2yIupo8anus

3. Paboma co ecmpoennoi suzyanuzayueri

4. Paboma ¢ yOanéunvimu Mooyasimu 6600d-6b1800a

5. Yoanennoe ynpasnenue uacmommuvim npeoopazosamenem

6. Ilepedaua dannvix 8 SCADA-cucmemy uepez OPC-cepsep

7. Coz0anue muemocxem

8. Ilocmpoenue omuémog

Kypcosoii npoekt
peanmu3yercst B popme MpakTUIECKOH MTOATOTOBKH
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Hcxonnbie naHHbIC 1JIS1 IPOCKTHPOBAHUSA

Pazpabotare nporpaMMHoe o0ecrieueHre CUCTEMbI YIPABJICHUS TEXHOJIOTUYECKUM IIpPO-
LIECCOM.

Cuctema ynpapiieHHsI TEXHOJIOTHYECKHUM MPOLIECCOM JI0JKHA 00€CIIeunBaTh:

— yIpaBlieHHE BCEMU pEKUMaMH pabOThl TEXHOJIOTUYECKON YCTaHOBKU;

— TaJbBaHMYECKYIO Pa3Bs3Ky BXOJOB U BBIXOJOB CHUCTEMbI YIPABJIECHUS OT IOJIEBBIX
JATYMKOB U CHIJIOBOT'O OOOPYAOBAaHUS YCTAHOBKHU;

— HaJM4Ke NOJICUCTEMBI IPOTUBOABAPUNHBIX 3aLUT.

Kpome Toro, B mpoeKkTe T0MKHBI OBITh POU3BEIECHBI PACYETHI CHIIOBBIX KOMMYTHPYIO-
IIMX 3JEMEHTOB, U BBIIIOJIHEH NOA00p AaTYUKOB, CUJIOBOIO KOMMYTHPYIOIIEr0 000PYAOBaHUS U
VCIIOJIHUTEJIbHBIX MEXAHU3MOB TEXHOJIOIMYECKON YCTaHOBKHU.

BapuanTbl 3a1anui

3aganue Nel «YmpaBiieHHE JOCTYIIOM»

PeannzoBaTh nporpamMmy ynpasieHHs CABHKHBIMU BOPOTaMH € IIPUBOJIOM U PyYHBIM
ynpasieHueM. Bopora ynpasistoTcs orepaTopoM IIPHU BbE3/1€ U BbIE3/1€ TPAHCIIOPTHBIX CPEJCTB.

Kuonku OTKPBITDH u 3AKPLITD, B nomemennn KOHTpOIbHOIO ITyHKTA, HHULIUUPYIOT
JBUKEHHE BOPOT B COOTBETCTBYIOIIEM HAlpPaBJICHUH, €CJIM OHU HE NIEPEMEIAIOTCS B IPOTUBO-
IIOJIOKHOM HarpasiieHuH. [lepemenienre BopoT 3aBepaercs JIM060 Ipy HOMOIIY KHOIIKU
CTOIl, 1160 cOOTBETCTBYIOIIMM KOHLIEBBIM BBIKJIFOUATEIIEM.

Heo6xoanMo obecrieunTh BO3MOKHOCTB IPEPhIBAaHUS JTF000T0 MepeMeleHUs] BOPOT NpU
MIOMOIIH 3aIUTHOTO HAKUMHOTO BbIKIItoUaTess. OH npeaoxpaHseT JIIoied OT TPaBM U UMYILE-
CTBO OT IOBPEKECHUS IPU 3aKPBITUH BOPOT.

PeanuzoBaTh 10MONHUTENBHBIE PYHKITUH:

- IPUMEHEHHE 3alIUTHOTO HAXKHUMHOTO BBIKJIIOUYATENsI IPEPHIBAET 3aKpPbIBAHUE BOPOT;

-3a MATh CEKYHJ 10 OTKPBITUS WIM 3aKPBITUS BOPOT 3aJIEHCTBYETCS CUTHAJI Masika, CBU-
JIeTeIbCTBYIOIINI O Hayase ABMXKEHUS U IPOI0JDKAIOIIUI MUTaTh 0 OCTAHOBKU BOPOT.

3apanue Ne2 «KoHTpOIb MECT JIJIsi CTOSTHKH aBTOMOOHIICH

PeanuzoBath nporpamMmy AJis CUCTEMBI KOHTPOJISI CBOOOHBIX MECT Ha aBTOCTOsIHKE. Ha
ABTOCTOSIHKE UMEETCSI B PACTIOPSIKEHUU ONPEIETICHHOE KOJIMYECTBO MECT JJIs1 CTOSTHKH aBTOMO-
Ouieil. BxogHol cBeToOp 10J1KEH aBTOMAaTHYECKH MEPEKITI0YaThCsl ¢ 3eJIEHOr0 Ha KPacHbIH,
KOrJla Bce MecTa 3aHAThl. Kak TOIbKO MecTa CHOBa OCBOOOXKIAI0TCS, BhE3]] CHOBA 00ecIeyrnBa-
€TCsl BKJIIOUEHHEM 3€JIEHOT0 CUTHaJIa.

Breskaroiue 1 Bble3KaoUue aBTOMOOUITH MOJCUUTHIBAIOTCS C MTIOMOIIBIO C TTOMOIIIBIO
dotonaruukos I1 u 12. [Ipu Bbe3ae aBTOMOOWMIIS cpabaThiBaeT AaTuuk [1 1 cueTynk aBTOMOOU-
Jeil yBennuuBaeTcs Ha 1, a mpu Beie3/ie aBTOMOOWIIA - [2 cueTynk yMeHbIaeTcs Ha 1.

[Tpu 1ocTHXKEHUHN YCTaHOBJIEHHOTO MapaMeTpa MepeKIodyaeTcs CBETOPOpHOE yCTPOii-
ctBO Ha Bbixoze Q1. C momoristo kHOMKH [3 3HaueHne cueTurka u Beixod Q1 MoryT ObITh
COpOIIIEHBI.

HcnonbszyeMble KOMIOHEHTHI:

I1 — poronaTunx «Bbe3n» (3aMbIKarOMINUNA KOHTAKT);

12 — poronaTunk «Brie3n» (3aMbIKAIOIINN KOHTAKT);

I3 — xHOMKa cOpoca (3aMbIKAIOIINUNA KOHTAKT);

Q1 — pene cBerodopa (MepeKnoyaromuii KOHTAKT).

Peanu3zoBath 10MOIHUTENbHBIE QYHKIIUU:

- TeKyIllee 3HaUeHUE CUeTYNKa OTOOpakaTh Ha IUCIUIEe KOHTPOJUIEPa;

- MaKCHUMaJIbHOE 3HAUEHHUE CUETYHKA MOXKET U3MEHSTHCS IPOU3BOJILHO;

- 3aMpellaTh BbE3/, KOT/1a CTOSTHOUHBIE MECTA 3aHATHI;

- CTOSTHOYHBIE MECTa 3ape3epBUPOBAHBI JIJIS CIYKALUX MPEATIPUITHSI.

3ananue Ne3 «YrmpaieHue 3arpy3kor OyHKepay
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PeanuzoBath nporpaMmy aBTOMaTHUYECKOTO YIPaBJICHUSI U KOHTPOJIS 3arpy30UHbIMU
yCTpoHCTBaMH OYHKEPOB M3BECTH WM IIEeMEHTa. ByHKEpBI 3amoTHSAIOTCS Yepes 3arpy309HbIN
[IJIAHT TPY30BOTO aBTOMOOMIISL.

[Iporuecc 3arpy3ku HaYMHAETCS TOJIBKO TOT/A, KOT/1a BKIIOUEH 1€0JIOKUPYIOIINN BBIKITIO-
yarenb Ha Bxoje I1 u 3arpy304HbIi UTAHT HAAJIEXKAIUM 00pa30M MOJKIIOUEH. SI3pIYKOBBIN
KOHTAKT Ha 3arpy304HOM MITYI[EPEe CUTHAIU3UPYET, MPABUILHO JIH 3arpy304YHbIN IIUIAHT COeTH-
HEH ¢ OyHKepOoM. DTOT CUTHAJ CUUTBIBAETCS B KOHTpoIep uepe3 BxoA [2. 3areM oTKpbIBaeTCs
3anopHbIi Ki1anad Ha Q2. OHOBPEMEHHO BBOAUTCS B ACHCTBUE BBHITYCKHOHN GuiabTp Ha Q1. OH
JIOJOKEH OBITh BKITIOYEH B TEUSHHE BCETO IMpOoIecca 3anoiHeHus. Tenepb n3BeCTh UIH LIEMEHT
MOJKET 3aKauuBaThCs B OyHKep. Eciau OyHKep MOJIOH, TO 3TO CUTHAIU3UPYETCS Yepes3 Mpeeib-
HBII BBIKITIOYATEIh YPOBHSI 3alI0JHEHMS Ha BxoJie [3. 3ByKOBOI cUrHAII COOOIIIAeT orneparopy,
YTO 70 aBTOMAaTUYECKOTO 3aBEpPILEHUs Ipolecca ocTanoch 99 cekyn. B reuenue 3toro BpemMeHu
JIOJDKEH OBITh 3aKPBIT KJIallaH Ha TPY30BOM aBTOMOOMUIIE, U OCBOOOIUTHCS OT COJEPKUMOTO 3a-
IPY304HBIi IUTaHT. 3BYKOBOI CUTHAJI MOKET OBITh JOCPOYHO OTKJIFOUEH C IIOMOIIBIO KBUTHPY-
I01IEH KHONKK Ha BxoJe 16. Miu oH OyneT aBTOMaTH4ECKH BBIKJIIOUEH uepe3 25 CEeKyH/I.

Ecnu mnanr He ynanock CBOEBPEMEHHO OCBOOOINTD, TO Yepe3 KHOMKY Ha 5 MOXKHO BbI-
MOJIHUTH aBapUiHOE 3anoJHeHe B TeueHue 30 CeKyHI.

KouTpoab u36b1TouHOr0 NaBieHus B OyHKepe TaKkyKe aBTOMAaTHYECKH OTKIIOYAeT Mpo-
1IECC 3aMOJHEHUsA. DTO OTOOPAKAETCA C MMOMOIIBIO CUTHAIBHOU JamMIibl Ha Q4.

Hcnonb3yemble KOMIOHEHTHI:

I1 — neGmokupyromuit BRIKIIFOYATENh (3aMBIKAIOIIUN KOHTAKT);

12 — A3BIYKOBBIN KOHTAKT 3arpy304HOTO MITYIEpa (3aMBIKAIOIIHIA

KOHTAKT);

I3 — mpenenbHBINM BHIKITIOYATENh YPOBHS 3aNIOJHEHHS (3aMbIKAIOIINN

KOHTAKT);

14 — BBIKITIOUATENb N30BITOYHOTO AaBlIeHUS (Pa3MBIKAIOIINN KOHTAKT);

I5 — xHOTKa aBapUITHOTO 3aMOJIHEHMS (3aMBIKAIOIIUM KOHTAKT);

16 — xHOIIKa KBUTUPOBAHUS 3BYKOBOT'O CUTHAJIA (3aMBIKAIONINI KOHTAKT);

Q1 - pusT;

Q2 — 3an0pHBIN KIIalaH;

Q3 — 3ByKOBOIi CUTHAIT;

Q4 — cBeTOBOI cUrHa U30BITOYHOTO JABICHHUS.

3ananne Ne4 «YrmpapieHue 6€TOHOMEIIATKOW»

Pa3paboraTe nporpamMmy ymnpaBieHUs] MEIAIKO cTpouTeabHbIX cMeceld. C mOMOIIbIO
HEepEeKIIYaTelIs PeXUMOB pabOThl MOKHOBBIOPATh aBTOMAaTHUECKUI PEXKUM HIIH PEXKUM PYUHO-
ro ynpasieHus. HencrnpaBHOCTH CUTHAIM3UPYIOTCS C TOMOIIBIO JaMIIbl U aBapUHHOTO 3BYKO-
BOT'O CUTHAaJIA.

Ecnm nepexiroyatens pexxuMoB pabOThI HAXOAUTCS B TIOJIOKEHUH «ABTOMATHKa» (BXOJT
I1), To memanka (Ha Q1) 3amyckaercss HeMeaIeHHO. ABTOMAaTUYECKUN PEKUM O3HAUAET, YTO
MeIIaJKa BKJIIOUAETCs M BBIKIJIIOUACTCS Yyepe3 3aJaHHble HHTEepBaibl BpeMeHH (15 cexyH —
BKJIIO4eHa, 10 cexyHn — nay3a). Memanka paboTaeT ¢ STUMU HHTEpBaJIaMH, MTOKa MepeKIroya-
TeJb peXUMOB paboThl He OyzeT nepeBeieH B nojoxkeHue 0. B pexxume npsiMoro ynpaBieHHs
(I12 — monoxxenue «lIpsimoe ympasineHue») memanka padoraer 0e3 yuera HHTEpBaJIOB BPEMEHH.
[Tpu cpabaTeiBaHNM aBTOMAaTa 3alIUThI ABUraTens (Ha [3) BkitouaeTcs mammna CUrHaiIu3ai o
HencrpaBHOCTH (Q2) u aBapuiiHbIil 3BykoBO# curnai (Q3). HTepBaibl, ¢ KOTOPHIMU MOAAETCS
3BYKOBOI CHTHaJI, yCTaHABIMBAIOTCS C TIOMOIIBIO TaTYMKA TAKTOBBIX UMITYJIbCOB Ha 3 CEKYH/IBI.
3BYKOBOMW CHTHAJI MOXET OBITh MPEPBaH C MOMOIIBIO KHOMKH cOpoca Ha Bxojie 4. Ecnu Heuc-
MPaBHOCTh YCTPaHEHA, TO CUTHAJIbHAS JIaMI1a ¥ 3ByKOBOW CUTHAJI CHOBa COPaChIBAIOTCA.

C nomouisro kHONKU «KOHTpOJIb aBapuiiHONM CUTHAIM3aLKMn» Ha BxoJe IS MokHO npoBe-
PHUTH KaK CUTHAJIbHYIO JIaMIly, TaK U 3BYKOBOW CUTHAJ.

Hcnonb3yemple KOMIIOHEHTHI:
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I1 — nepexitouarenb peXUMOB «ABTOMATHKA» (3aMBIKAIOLINI KOHTAKT);

I2 — mepexnrovaTenb pexxuMoB padboThl — mosoxenue «lIpsmoe

yIpaBJICHUEY (3aMbIKAIOUIUN KOHTAKT);

I3 — aBapuitHBII KOHTAKT aBTOMATa 3alUThI IBUTATENS (3aMBbIKAIOIINA KOHTAKT);

14 — xHOMKa cOpoca 3BYKOBOT'O CHTHAJIA (3aMbIKAIOIIMNA KOHTAKT);

I5 — kHOTIKA NMPOBEPKU (PYHKIIMOHUPOBAHUS aBAPUMHOW CUTHAIHM3AIIMN 3aMbIKAIOIIUHA
KOHTAKT);

Q1 — memanka;

Q2 — curnanbHas jammna;

Q3 — aBapuliHblii 3BYKOBOM CUTHAJI.

3ananue NeS «YrmpaBieHHUE MOABEMHON IIIATHOPMOI»

Peanu3oBath mporpamMmy yrpaBieHHs TOAbEMHOM rmaTdopMoid. 1Jiss KOHTPOIIS 30HBI
nepeMenieH s MoJbeMHOM T1aT(HOPMbI YCTAaHOBIEHO HECKOJBKO MapajlieIbHO BKIIFOUEHHBIX
JATYUKOB (HAIp., yIbTPa3BYKOBBIX).

[Tonwemuas miatdopma ¢ TOMOIIBbIO KHOTIOK MOXKET IIEpeMeNIaThCsi BBEPX HIIA BHU3.
[ satoro ko Bxony 11 nmoakntoueHna kHonka «Bepx», a ko Bxoay I3 — kHonka «Buuz». Coot-
BETCTBYIOIIIEE KOHEUHOE 0JIOKEHUE PACIIO3HAETCS] KOHEYHBIM BhIKIIIOUaresneM. KoHeuHblIi BbI-
KJIF0YaTesb Ha BXoe 12 — s BepXHero nojokeHus miar(opmMbl, KOHEUHBIN BBIKIIOYATEIb HA
BXxoJ€ 14 — 11 HY>KHEro noJioKeHusl. Eciin KOHEUHOE MOJI0KEHHUE IOCTUTHYTO, TO ABUTAThCS
MO>KHO TOJIBKO B IIPOTHBOIIOJIOKHOM HanpasiieHu. HanpasieHue nepeMeleHus 3a1aeTcs ue-
pe3 kHonku Ha I1 u 13. C momomnisio kHonku «Ctomny» Ha 17 mnardopmy MOKHO OCTAaHOBHTS.

VY IIbTpa3BYKOBBIC JATYUKH IS KOHTPOJIS 30HBI MIEPEMEICHHS IIaT(OPMBI MTOIKITFOYECHBI
k [5. Ecnu matumkamu pacrosHaeTcst IpensaTcTBre, To miatdhopma ocranaBnuBaercs. Ho ee
MO’KHO IepeMEIaTh B PyYHOM PEKHUME, €CIIU KIIaBUILIA HAIlPaBJIEHUs HaXKaTa JOJIbIIe 2 CEKYH/.
Opnaxko, eciy Ha)xaTa KHOIKA aBapHitHOro ocTaHoBa Ha [7, To miuatdgopma ocTaHaBIMBAETCA
HEMEIJIEHHO U HE MOXET OOJIbLIE MEepEMEIIAThCs ¢ IOMOIIbIO KHOIIOK HAIIPABJIEHUS, [IOKA HE
OTIIyIlI€Ha KHOIKA aBapUITHOT'0 OCTaHOBA. [[j1s1 mydIero pacro3HaBaHus TOTo, 4TO miatdopma
JBUKETCSI, aKTUBU3UPYETCSI IPEAYIPEIUTENIBHOE CUTHAIBHOE ycTpoicTBo Ha Q3. Eciu nnat-
(dopma IBMKETCS BBEpX WM BHU3, TO MUTaeT MpeAynpeauTeabHbIi cBeToBOM curHai Ha Q3.

Hcnonb3yemble KOMIOHEHTHI:

I1 — xHOmKa «BBepx» (3aMBIKAIOIINI KOHTAKT);

12 — BepxHMI1 KOHEYHBIN BBIKIIOYATENb (3aMBIKAIOIINNA KOHTAKT);

I3 — xHOMKa «BHU3Y (3aMBIKAIOIINIA KOHTAKT);

[4 — HYKHUI KOHEUHBIH BBIKIIOYATENb (3aMbIKAIOIINNA KOHTAKT);

I5 — natunku (pa3MbIKaroIe KOHTAKTHI);

[6 — xHOMKa «CTom» (3aMBIKAIOLINI KOHTAKT);

[7 — xHOTIKa aBapUIHOTO OCTaHOBA (3aMBIKAIOIINI KOHTAKT);

Q1 — nnatdopma BBeEpX;

Q2 — maropma BHM3;

Q3 — mpeaymnpex ANl CBETOBOM CUTHAI.

3aganme Ne6 «HamomauTennHaAs CTAHITASIY)

PeanuzoBath nporpamMmy yrnpaBiieHHs] HAIOJHUTEIbHOM cTaHiuel. KonTelinep 3amnonHs-
€TCA ABYMA BUIamMmn HpeJIMeTOB, 0 JOCTUXCHUA 3aJaHHOI'O KOJIMYECTBA 110 Ka)KJIOMy N3 HUX.
[Tocrne ToroO, Kak Bce MpeaMeThl OyIyT MOJIOKEHBI B KOPOOKY, OHA TIEPEBO3UTCS Ha CTAHITHIO
ynakoBKHU. TpaHCcHoOpTephl MOJAIOT MPEAMETHI 000MX THUIOB K KOHTEHHEDY.

J1st 3anoIHeHHs] KOHTEHHEpa KaXk/1ast MO3UIUs JOCTABIIAETCS TPAHCIIOPTEPOM K KOHTEH-
Hepy. [locnenoBarenbHOCTH AACHUS IPEIMETOB B KOHTEHHED SBJISICTCS] TIPOU3BOJIBHOM.

Bce npenMertsl, najaronire B KOHTEHHED, MOACUUTHIBAIOTCS JATYUKOM.

Jlucruieit MoyIist TOJDKeH 0TOOpa)xaTh, CKOJIBKO TIPEIMETOB KaXKI0TO THTIA OBLIIO TMO/T-
CUMTAHO U CKOJIBKO BCETO MPEIMETOB HAXOIUTCA B KOHTEIHEpE.
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Jatuuku Ha (OTOARIEMEHTaX MOAKIIOYAlOTCs K 1ByM udpossiM Bxonam 11 u 12 u obHa-
PYKHBAIOT NAJICHUE IPEIMETOB B KOHTEIHED.

JIBa cyeTunKa MOJICYUTHIBAIOT OTACIIBHO MPEAMETHI ABYX OTACJIbHBIX THUIIOB MPU UX Ta-
JIEHUU B KOPOOKY.

[Topor BKIIFOUEHHS KaXIOT0 CUETYMKA 33/1a€T MAKCUMAJIbHO BO3MOKHOE KOJMYECTBO 10
KaXI0My TuIly npeamera. [locine 3anonHeHust KOpoOKU TpaHCIOPTEP BKIIIOYACTCS HA JECSTh Ce-
KYHJI JUTSI IEPEMEIIICHUs 3aII0JTHEHHON KOPOOKH Ha YIIaKOBOYHYIO CTAHITUIO U JIJISI IEPEMEIIICHHS
IIyCTOr0 KOHTEIHEPA HA HAIIOJIHUTEJIbHYIO CTAHLIMIO.

Ha nucninee ciaenyer oroOpaxkaTts o01iee KOJIM4eCTBO MPEIMETOB M YUCIIO MTPEIMETOB
Ka)XJIOTO THUIIA.

[Toporu BxitoueHus cuetynkoB Bl u B2 onpenenstor MakcUMaabHOE YUCIIO PEAMETOB
KaXJIOTO TUIIA, OJIEXKAIIUX Pa3MELICHUIO B KOHTEIHEPE.

[upuna ummynbca (TH) nHTEpBaATLHOTO pesie ¢ 3aIyCKOM M0 PPOHTY OMpeAeIsIeT Ipo-
JOJKATEIIbHOCTh NEPEMEILIEHUS TPAHCIIOPTEpPA.

3apanue Ne7 «OcBenieHue U CUTHAIA3AIMS KUIJIOTO JOMay

Pazpabotares mporpaMmy Juist yripaBiieHHsI BHEIITHUM U BHYTPEHHHM OCBEIICHHEM >KHJI0-
ro foma. B ciyuyae oTcyTcTBHS X035€B WM B TEMHOE BPEMSI CYTOK OHO JJOJIKHO CUTHAIIU3HPO-
BaTh O MPUOIIKEHUH JTro/iel. Uepe3 curHamu3aTop nmepeMeIieHusl 1 KOHTaKT TPEBOTH yCTaHOB-
KU TPEBOXHOM CUTHAJIU3alMK BKIIOUAETCSl BHEILIHEE U BHYTPEHHEE OCBEILICHUE.

Bremaee ocenienne pasaeineno Ha tpu oomactu (Q1, Q2, Q3). s kaxaoii odmacTu
UCIIONIB3YETCsl COOCTBEHHBIN curHanuzaTop nepemernenus (12, 13, 14). Ecnu Ha onpeneneHHOM
MHTEpBaJIe BPEMEHHU CpadaThIBAET OJIMH U3 ATUX CUTHAJIN3AaTOPOB, TO COOTBETCTBYIOIIEE BHEILI-
Hee OCBelIeHUE BKIIoUaeTcs Ha 90 cexyHI.

JlnanazoH BpeMEeHHU 3a/1a€TCsl Uepe3 BCTPOSHHBIE Yackl peaabHoro Bpemenu (¢ 17:00 mo
7:00). braronaps cymepeunomy peine Ha Bxoze [1 rapantupyercs, 4TO BKIFOUEHHUE TPOUCXOAUT
TOJIBKO B TEMHOE BpeMsi CyToK. Ha Bxoj IS mokimtoueH 4eTBepThlid CUTHAIM3ATOP MepeEMeEILIe-
HUS, KOTOPbI HE3aBUCUMO OT BPEMEHU U TEMHOTBI BKJIIOYAET BCE TPU BHEIIHUX OCBELICHUS Ha
90 cexyH.

BHemnue ocBenieHys BKIHOYAOTCS Takke Ha 90 ceKyH[] uepe3 KOHTAKT TPEBOTH yCTa-
HOBKU TPEBOXHOW CUTHaiIM3aluu Ha Bxoze [6. Kpome Toro, mocie oTKII0OUEHUSI BHEIITHETO
ocBeleHus Ha 90 ceKyH]| BKIIOYaeTCs BHYTPEHHEE OCBELIEHE. Yepe3 CUTHAaIM3aTop nepeMe-
IIeHUsI Ha BXoJie IS5 ¥ KOHTaKT TpeBOrM BHYTPEHHEE OCBeIlleHNe BKItouaeTcst Ha 90 cexyH He-
MEZJIEHHO.

Hcnonb3yemble KOMIOHEHTHI:

I1 — cymepeuHoe perne (3aMBIKAIOLINI KOHTAKT);

12 — curnanuzarop nepemenieHus 1 (3aMbIKarOLINIl KOHTAKT);

I3 — curnanuzarop nepemenieHus 2 (3aMbIKAIOLINI KOHTAKT);

14 — curnanuzarop nepemenieHus 3 (3aMbIKAOLINI KOHTAKT);

I5 — curnanuzarop nepemenienus 4 (3aMbIKaIOLINI KOHTAKT);

[6 — KOHTaKT TPeBOTM YCTAaHOBKHU TPEBOKHON CUTHAJIN3ALUU (3aMbl-

KaroU[Ui KOHTAKT);

Q1 — BHemHee ocBenieHue 1;

Q2 — BHelIHEe OCBEIICHHUE 2;

Q3 — BHeMmIHEE OCBENICHUE 3;

Q4 — BHyTpEeHHEE OCBEILICHHUE.

3ananne Ne§ «KoHTpOJb JIIMTENBHOCTH MOJAKIIOYEHUS TIOTpEeOUTENeH (Harpy3Ku)»

PazpaboraTte mporpammy 00ecieqrBaIOINIYIO BKIIOYEHHE TOTPEOUTENEH AIeKTPUIECKON
SHEPIUU Ha ONpe/IeTIeHHbIH HHTEepBal BpeMeHH. Eciu 3a1anHOe BpeMsi IPEBBILLICHO, TO KOH-
TPOJUIEp aBTOMAaTHYECKH OTKJIIOYAET MOTpeduTenei (HarpysKy).
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[TJIK KOoHTpoIMpyeT ATUTENbHOCTh BKIIOUEHHS! TPUCOEIMHEHHBIX oTpeouTenen. [
OTJIEbHBIX MOTpeOuTENIel MOKET ObITh 331aHO pa3nuyHoe Bpemsi. KaxkjoMy BbIXO/ly CTaBUTCS B
COOTBETCTBUE BXOJ, T.€. €CIIM HaXKaT BBIKJIIOUATENb Ha BXo/€e 11, To HEMEUIEHHO BKIII0YaeTcs
notpeburens Ha Q1. B TeueHue 3a1aHHOTO MHTEpBaia BpeMEHHU NOTPeOUTENb MOXKET PO 3-
BOJIBHO YaCTO BKJIFOYATHCS U BBIKIIOYaThCsA. Ho ecnu nHTepBall BKIIIOUEHUS IPEBBIIIEH, TO KOH-
TPOJUIEP aBTOMATHYECKH OTKJII0YaeT 3Toro notpedurens. OcranpHbie BXoabl U Bbixoas! (12, 13 u
Q2, Q3) cBs3aHbBI APYT C APYTOM TAKHM KE 00Pa3OM.

3aBepuieHe 1e0TOKUPOBKHU pealn3yeTcs CIeIyIOIIM 00pa3oM:

UYepes BCTPOEHHBIN B KOHTPOJUIEP CUETUYHUK YCTaHABIMBAETCS TEKYIIAs JUIMTEIbHOCTh
BKJIFOUEHUS ITyTEM MOJa4M KaKIyI0 MUHYTY Ha CUETYHK UMITYJIbCa JaTYUKOM TAKTOBBIX UM-
yJbCOB. TeM caMbIM MOKET ObITh OJCUUTAHO YUCIIO MPOIIEIIINX MUHYT. 3aJaHHOE TPaHN -
HOE 3HAYEHUE COOTBETCTBYET MaKCUMaIbHOM JITUTEILHOCTH BKItOUeHus (Hamp., 120 = 120 mu-
Hytam 1yt Q1). Koria 310 3HaueHne cyeTynka JOCTUTAETCs, HOTpeOUTeNh oTKiIoUaeTcs. I1o-
TpeOuTenb ocTaeTcs 3a0J0KHMPOBAHHBIM JI0 TEX IMOp, IIOKA Yepe3 pesie BpeMeHu He OyaeT aHa
KOMaH/1a Ha JAe0JI0KUPOBKY (Hamp., Kaxablid AeHb B 6:00). UTOOBI 1aTh CUTHAI O TOM, YTO MaK-
CUMAaJIbHOE BpPEeMs BKJIIFOUEHHUS CKOPO UCTEUET, K BbIxoay Q4 MoakiIoueHa TOMOIHUTENbHAS CUT-
HaJIbHAsl JJaMIla, KOTOpasi HAUMHAET MUTaTh 3a 15 MUHYT 10 UCTEUEHUSI BPEMEHH.

Hcnonb3yemble KOMIOHEHTHI:

11 — BeIKITFOUATENH [Tt TOTpeOuTENs | (3aMBIKAIOLINI KOHTAKT);

12 — BeIKITIOUATEND U1 TOTpeOuTENs 2 (3aMBIKAOLIUI KOHTAKT);

I3 — BBIKITFOUATEIND [T TOTPEOUTENS 3 (3aMBIKAIONUI KOHTAKT);

Q1 — moTpeburens 1;

Q2 — motpebuTtens 2;

Q3 — moTpedurens 3;

Q4 — curnanpHas Jamra.

3aganue Ne9 «CucreMa KOHAMIIMOHUPOBAHUS BO3AyXa»

Pa3paborats mporpammy yrpaBieHHs] CUCTEMOM KOHIUIIMOHUPOBaHUs Bo3ayxa. Cucre-
Ma - MIOJJAeT B IOMEIICHUE CBEXUHN BO3IyX U YAAIAET 3arps3HEHHBIM.

OrnucaHue CUCTEMBI:

- B TIOMEIIIEHUH YCTAaHOBJICHBI BBITSKHON HACOC U HACOC JIJISl TTOaUl CBEXKETO BO3/TyXa;

- paboTa KaXXJI0TO M3 BEHTHIATOPOB KOHTPOJIUPYETCS JATYUKOM Pacxo/a;

- JIaBJICHHE B MIOMEIIEHNE MOXKET MOBBIIIATHCS CBEPX aTMOC(EPHOTO;

- BEHTUJISITOP TIOJJa4M CBEKETO BO3AyXa MOXKET OBITh BKIIFOUEH TOJIBKO B TOM cllydae, KO-
r7a TaTYuKH CUTHATU3UPYIOT O 0€301MacHOM paboueM COCTOSTHUU BBITSHKHOTO BEHTHIISITOPA;

- OTKa3 OJIHOTO U3 BEHTUWJISITOPOB UHAUIUPYETCS MIPU MOMOILM CUTHAIBHBIX JIAMII.

PaboTa BEeHTUISATOPOB KOHTPOJIUPYETCS TaTYUKaMu pacxoa. [Ipu oTcyTcTBUM MOTOKA
BO3/yXa IMOCJI€ KOPOTKON 3aJIep>KKU CUCTEMA BBIKITIOUAETCSI U OTOOpaxkaeTcsi cooOIieHne 0o
omuOKe, KOTOPOE MOXKET OBITh MOATBEPKICHO HAXKATHEM KHOIKH BBIKIIFOUCHHS.

Bxogpr I1 u 12 cnyxaT 15t BKIFOYEHHUS ¥ BBIKIIOYEHUSI CUCTEMBI. BEeHTUIsATOpHI 0A-
KJIFOUEHBI K BeIxoaM Q1 u Q2, maTumku pacxoja MoIKJII04YeHbI K Bxogam I3 u 14.

[1o ucreyennn ycTaHOBKM KOHTPOJIBHOTO BPEMEHH, JATUUKHU pacxoja JI0JKHBI Hampa-
BUTH CUTHAJ Ha BbIXOJ oTKa3a Q3.

Pene Q4 oTkitouaeTcs TONBKO B CIIy4ae aBapuu CETEBOTO MUTaHUS WK cOOsl B CHCTEME.
MoxHO MHBEPTUPOBATH BbIX0A Q3 I HCIIOJIB30BAHUS BHIXOIHBIX

cooOmieHui Ha Bbixoae Q4.

3aganue Nel0 «YmpasieHue oToraeHueM. PerynupoBanue»

Pa3paboraTe nporpamMmy ynpaBieHHs TEMIIEpaTypol MOABOAMMOrO TEIIa CUCTEMBI
ororieHus. TemmepaTtypa JOKHA YIPABIAThCS 00paTHO MPOMOPIIMOHATEHO HAPY>KHOU TeMIle-
patype. 910 o3HauaeT: Uem HMKe Hapy)KHas TEMIEpaTypa, TEM BbIIIE TeMIepaTypa MoaBO -
Moro temna. HapyxHas temnepaTtypa U TeMneparypa noJABOAMMOIO TEIIa U3MEPSIOTCS JaTuh-
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kamu PT100. Korna HapyxHast reMmneparypa pasHa 0 rpaza. C, Temneparypa noJBOAMMOIO TeIia
nomkHa cocTaBiATh S0rpaa.C . OTornieHne 10MKHO BKIKOYATHCS, €CJIM HapYKHAsl TEMIIeparypa
omyckaercs Hxke 4 rpan. C.

1. Jaruux PT100 noacoenunen k Bxoay All u CiyXKuT 111 U3MEpEeHUs TOABOAUMOIO
TeIuia.

2. Yeunurens gatanka PT100 BeI3bIBaeT nepenady Ha BeIX0A PaKTUUECKOW TeMITepaTy-
PBI, U3MEPSIEMOU TaTYUKOM.

3. Hdaruuk PT100 noacoenunen k Bxony Al2 u CiyXKuT 111 U3MEPEHUS Hapy>KHOU TeM-
neparypsl.

4. Ycunurens 3TOTO IaTYMKa BRI3BIBAET NIEpeavy Ha BBIXOJ] 3HAaYeHUsI, 00paTHO-
IPONOPLUOHAIEHOE U3MEPEHHON JaTYNKOM TEMIIEPATYpHI.

CrnenoBaTenbHO, YEM BBIILIE HAPYKHASI TEMIIEPATYPA, TEM HHXKE IIepeaBaeMoe 3HaUYEHUE.

5. Komnaparop cpaBHUBAET HapyXHYIO TEMIIEpATypy C TEMIIEPATypoi OIBOAUMOIO
TeruIa.

6. Komnaparop BxitouaeT BeIxoz Q2, eciy pa3HOCTh MEXAY TEMIIEpATypOi OABOIUMO-
ro TeIla ¥ HOPMUPOBAHHOM HapyXHOU Temneparypoi npesbiiaet 4°C.

Ecnu pasznocts npudmmkaercs k Orpana.C, aHaioroBblii kKommnapaTop

CHOBA BBIKJIIOUYaeT BbIxo Q2.

7. Beixoa Q2 BKJIIOYAET U BBHIKJIFOYAET OTOTICHUE.

Hapyxnas remneparypa yMeHbILIA€TCs; 3TO BbI3bIBAET IPONIOPLIUOHAIBHOE YBEIUUYECHHE
3HaueHus, 10JJaBaeMOro Ha BXoJ KomnapaTopa. Ha komnaparope yBeinuuBaeTcsi pa3HOCTh
MEXIy TeMIIepaTypoi MOABOAUMOIO TEIJIa U HapyXHOU Temneparypoi. [Ipu noctuxkenun pasz-
HocTU B 4°C BKIIIOYAETCSl OTOIUIEHHUE.

Bxitouenue oTorsieHus MOBBIIIAET TEMIIEPATYPyY OJABOIUMOIO TEILIa.

1o 3TO¥ npu4MHE pa3HOCTH HA KOMIIAPATOPE MEXKIY TEMIEPATYPOU IMOJBOJUMOTrO TEILIA
U Hapy>KHOHM TeMIiepaTypoil yMeHbIlaeTcs (MPpU YCIOBHUH, YTO HApyKHas TEMIEpaTypa yMEHb-
IaeTCs MEJIEHHEE MOBBIIIEHNS TEMIIEPATYPhI IOABOAUMOTO Tera). [Ipu noctukenuu pasHo-
ctu B Orpazn.C oToIieHHe BBIKIIOYAETCS.
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