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JIner aktyanusanuu padoyeil nporpaMMsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4eOHOM rojy Ha 3aceanuu Kapeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIIPABJICHUS

[IpoTokosm o 20 . Ne

3aB. kadenpoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4e0HOM roJly Ha 3aceqaHuu Kadeapsl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[IpoTokosm oT 20 . Ne

3aB. kadenpoit C.M.KHJIpCCB




1 Ilesiu OCBOEHHUSI TUCIUTLINHBI (MOLYJIsI)

- (¢opMupoBaHHE Y 00ydarOmErocss CrioCOOHOCTH OMPENeATh OOIIYI0 CXEMY CHCTEMBI
ABTOMATU3UPOBAHHOIO YIpaBieHUsi coryiacHo 3aganHou ctpykrype ACY TII u Boinonnser eé
peaTM3aIHIo C MMOMOIIBIO ITU(POBBIX CUCTEM YIIPABICHUS;

- (¢opmupoBaHue y OOydarOMErocs CIOCOOHOCTH BBIOMPATH HHQPPOBBIE CPEICTBA
KOHTPOJISL i PETYIUPOBAHMS TEXHOJIOTUIECKHX (PaKTOPOB COTJIACHO TPEOOBAHUSIM.

2 MecTo TMCHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOii MPpOrpaMMbl

Huctunnuna [ludpoBsie cucTteMbl yhnpaBieHUs BXOAUT B YacTh ydeOHOTO IIaHa
dhopMupyeMyI0 y9aCTHUKAMU 00pa30BaTEIbHBIX OTHOIICHUH 00pa30BaTeIbHON MPOTPAMMBI.

Jnst  w3ydeHus  IUCUMIUIMHBI ~ HEOOXOMWMBI  3HaHMS  (YMEHHS,  BJIQJCHHS),
chopMUpPOBaHHBIC B PE3YJIbTATE U3YUCHUS TUCIUILTAH/ TIPAKTHK:

ABTOMAaTH3UPOBAHHOE MPOEKTUPOBAHNE CUCTEM YIPABIICHUS

AmmapaTHele  CpeACTBa M MPOTpaMMHOE  OOEeCreYeHHue  MHUKPOIPOIECCOPHBIX
TEXHOJIOTHYECKHX KOHTPOJJIEPOB

TexHonornueckrne KOHTPOJJIEPHI U CPEJICTBA AUCTIETYEPCKOTO YIIPABICHUS

MaremaTtuueckoe MOJEIUPOBaHHE 0OBEKTOB U CUCTEM YIIPaBJICHUS

BctpanBaembie cCTEMBI yIIpaBIICHUS

CoBpemeHHbIe MPoOIeMBbl TEOPUHU YIIPABIIEHUS

3HaHus (yMEHUSs, BJIQJICHUA), TTOJYICHHBIC TIPH M3YUYCHUM JAaHHOW JUCIMIUIMHBI OyTyT
HEOOXOIUMBI [Tl U3YYCHUS TUCIUIUINH/TIPAKTUK:

[ToaroroBka K 3amuTe ¥ IpOLEaypa 3allUTHl BBIMTYCKHOW KBaTU()UKAITMOHHOW PabOThI

[IpousBoicTBEHHAS-TTPEIAUIIIOMHAS TPAKTUKA

3 Komnerenuuu ody4yaromerocsi, popMmupyembie B pe3yJjbTaTe 0CBOECHHS

AUCUUIIMHBI (MOYJISI) M IUIAHMPYeMble Pe3yJIbTAThl 00y4YeHHsI

B pesynbrate ocBoeHus aucuuiuiMHbl (Moayisi) «L{udpoBbie cucTeMbl yrnpaBiIeHHD
oOyuarouuiics 10KeH 001a1aTh CIEAYIOIUMU KOMIETCHIIUSIMU:

KO,Z[ HHAWKaTopa I/IH,Z[I/IKaTOp JOCTHIXKCHUS KOMIICTCHIIMN

[1K-2 CriocoGeH mpUMEeHATh CPeACTBA KOHTPOJIS U PEryIMPOBAHUS TEXHOIOTHUECKUX (aKTOPOB
pu pa3paboTKe U peanu3alii CUCTEMbl aBTOMATH3UPOBAHHOTO YIIPABJICHUSI 0CO00 CIONKHBIMU
TEXHOJIOTHYECKUMHU MPOIIeCCaMU TEPMUYECKON U XUMHUKO-TEPMHUUECKON 00paboTKu

IIK-2.1 Omnpenensier 0o0IIyI0 CXeMY CHCTEMbl aBTOMATHU3MPOBAHHOTO YIIPaBJICHHUS
corjacHo 3agaHHoi cTpykType ACY TII u BeIOJTHSIET €€ pean3aluio

I1K-2.2 BeiOupaer cpeacrtBa KOHTPOJSL M PETYJUPOBAHHS TEXHOJOTHYECKUX
(haKkTOPOB COrIaCHO TPEOOBAHUAM

I1K-2.3 Omnpepensier 3¢ hEeKTUBHOCTH peann30BaHHOMN CUCTEMBI
ABTOMATH3UPOBAHHOTO ¥ AaBTOMATHUYECKOTO YIPABJICHUS TEXHOJIOTHUYCCKUM
IpoIIecCOM




4. CTpyKTypa, 00bEM M coiepKaHMe TMCIUIIIMHBI (MOIYJIfA)
OO01mast Tpy10€MKOCTh TUCIUTUIMHBI COCTABIISICT 6 3a4eTHBIX eMHUIl 216 akajl. 4acoB, B TOM YHCIIE:
— KOHTaKTHas padora — 63,05 akaj. yacos:

— aynutopHas — 60 akaj. 4acos;
— BHeayauTopHas — 3,05 akaj. 4yacos;
— camocTosTeNnbHas padora — 117,25 akas. yacos;

— B opMe IPaKTUIECKOH MOATOTOBKH — 24 aKaj. 4ac;

— MOATOTOBKA K 9K3aMeny — 35,7 akaj. yac

d)opMa aTTeCTalMu - 3K3aMCH

AynuropHas § s dopma
o| xomTakTHas | =2 Q:)( B TeKyIIero «
Paznen/ Tema § padora E 2 e .|  KOHTpoOIs oA
2« | 3 © |camocTosITenBHOM KOMIIETEHIIH
TACTIUTUTHHEI 5 126 £ = AGOTLL YCIIEBAEMOCTH H 1/1
O | Jlex MpakT| o o P TIPOMEKYTOYHO
an.| 3aH. 8 8 W aTrecrannu
1. OcHOBBI ynpaBieHUs
B TEXHUYIECKUX
crcTeMax c
1.1 MousTre CamocToATenpHO
nU(POBBIX CHUCTEM € U3y4cHue
YTPaBJICHHA. 2 5 yqe6H0171u1/1 YcTHBI# onpoc 1K-2.1,
Knaccuduxarus Hayq1HOU [1IK-2.2
nU(POBBIX CHUCTEM JIUTEPATYPBI.
YIIPaBICHUs PaboTa c
1.2 OcHoOBHBIE CamocrosATenbHO
METOABl  PEIICHHS € M3y4eHue
3a7a4  ympaBlCHHUS y4eOHOH U . MK-2.1,
B TEXHUYECKUX 2 5 HAY4HOM YeTHBIA 01IpOC | e 5
cucTeMax c JUTEPATYPHI.
UCIIOJIb30BaHUEM Pabora c
——l e —e e o 3 e e o
CamocrosTenbHO
1.3 Bunbr e u3yueHHue
obecrieueHus yueGHOM 1 MK-2.1
CAnY. Hayka kak 2 5 Hay4HOI VYcrHbIi onpoc HK-2.2’
obBexT JINTEPATYPHI.
KOMITBIOTEpHU3aINN PaboTa c
CamMocToATEnBHO
1.4 AHamuz u € U3y4CHHC
BLIOOp 2 5 yqe6H0171v1/1 YcTHBI onpoc lK-2.1,
aApXUTEKTYpPBI HayqHOH p [1K-2.2
CAuY JUTEPATYPHI.
Pabora c




CaMOoCTOATEIILHO

1.5 Lludpossie ¢ U3ydCHUE
CHCTEMBI npu 9 5 yueOHol 1 Ve THAL ODOC IK-2.1,
CO3/1aHUU Hay"qHOH p [1K-2.2
SCADA-cuctem JIUTCPATYPHL.
Pabota c
Hroro mo pasneny 10 25
2. CoBpeMeHHbIE
METOIBl  pa3paboTKu
CUCTEM aBTOMAaTHU3aIUU
CamocTtosaTenbHo
€ U3y4eHue
2.1 OcHOBBI , 0 yue6HOil 1 v } MK-2.1,
MPOrPAMMHUPOBAHH o THBIH OIT
A JINTEPATYPHIL.
PaboTa c
CamocTosaTensHO
€ U3y4eHue
2.2 N3yuyenune yqe6HOHVH VYerHbIl onipoc
HAyIHOM
SI3BIKOB 3 6 10 o I1K-2.1,
MPOrpaMMUPOBAHU ngeg aryphl. MPaKTHYECKOU [1K-2.2
s CoDeSys aboTa ¢ pabore.
ANEKTPOHHBIMU
O6uOIMOTEKAMH.
IloaroToBka
CamocrosATensHO
2.3 Peanuzanms N Hsgqelfne
CHUCTEMBI YHACOHOH 1 VYcTHbli onpoc
yIpaBiIeHUs HayqHOH o [1K-2.1,
14 20 JIMTEPATYPHI. .
MPOCTHIMH MPaKTUYECKON [1K-2.2
Pa6oTa c
o0beKTaMu B pabore.
CoDeSys 3NEKTPOHHBIMU
OMOIMOTEKaMHU.
IlonroToBkKa
CamoCTOsITeNTbHO
2.4 Peanuzanms © M3yHCeHHe
yueOHOM U .
CHUCTEMBbI . YcTHbIN ompoc
yIpaBJICHUS Hay4qHOU o [1IK-2.1,
10 JUTEPaATYPHI. o
TEXHOJIOTUYECKUM MPAKTHYECKOU [1K-2.2
PaboTa c
MIPOLIECCOM B pabore.
CoDeSys ANEKTPOHHBIMU
OnOIMOTEKAMHU.

ITonroroBka




CaMocToATENBHO

2.5 Bugyanuzamus © H3yqelfne
CUCTEMBI yqe6HOHUH VYerHbIM onpoc
yIIpaBICHUS HayqHoU 1o [1K-2.1,
TEXHOJIOTMYECKUM 10 2 /IATCPATYPBI. IIPAKTUYECKOU [1K-2.2
MIPOIIECCOM B Pabora ¢ pabore.
CoDeSys JIIEKTPOHHBIMU

OubIMOTEKAMH.

IToaroToBka

2.6 Peanuzanms Beinonnenue Jloknaz o
CHCTEMBI 5 |5025 TBOPYECKOTO TBOPYECKOMY IK-2.1,
yIpaBieHUs ’ 3a/laHus 10 3aJIJaHUIO C [1K-2.2
CIIOKHBIM WHMBUIYAILHOM | TIpe3CHTAIHEH
Wtoro o pasaeny 5 45 192,25
Hroro 3a cemectp 15 45 11:'2 9K3aMEH
Wroro o gucimiumuae | 15 45 117,2 SK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanu3anMy  TMPEAYCMOTPEHHBIX BHJOB  yueOHOW  pabOThI B KauecTBe
06pa3OBaTCJIBHbIX TEXHOJIOTHI B nmpernogaBan AUCHUILIUHBI ((KOMHBIOTepHBIQ TCXHOJIOTUHN
YIIPaBJICHUA B TCXHUYCCKHUX CUCTEMAX» UCIIOJIb3YHOTCA:

TpamuimoHHble 00pa3oBaTEbHBIC TEXHOJIOTUN — WH(DOPMAMOHHAS JIEKIHs (BBOIHAS
JIeKUs, TJ€ JaeT MepBOe MPEACTaBIECHUE O MPEAMETE U 3HAKOMCTBO CTYJIEHTOB C HA3HAYEHUEM U
3aJladyaMM Kypca); JEKIUU — KOHCYJIbTAllMM, U3JI0)KEHHE HOBOT'O MaTepuaja COMpPOBOKIAECTCS
MOCTaHOBKOM BOIIPOCOB U I[I/ICKyCCI/ICf/'I B IIOMCKax OTBCETOB Ha 3THW BOIPOCHI;, IMPAKTUYCCKHUC
paboTHI.

Texnonoruu npobieMHoro oOydeHHs1 — MpaKTUYEeCKoe 3aHsATHE B (opMe ceMuHapa U
TBOpPUECKOE  JIOMAlllHEEe  3aJaHue,  HalpaBJICHHOE  Ha  pEIIEHUE  KOMILIEKCHOU
yueOHO-TIO3HABATEIbHOW  3a7auyu,  TpeOyromed  OoT  CTyJeHTa  NPUMEHEHHS  Kak
HAaYYHO-TCOPCTUUCCKUX 3HaHI/II\/'I, TaK U NPAKTHYCCKHUX HABBIKOB.

WHTepakTUBHBIE TEXHOJOTHMHU: CEMHHAap-IUCKYyCCHUS — KOJUIEKTMBHOE OOCYXIEHUE
KaKOTO-JTU00 CIOPHOTO BOMpOCa, MpoOJEeMBbl, BBHISIBIIEHHE MHEHUW B rpymnme. Mznokenue
po0JIeM U UX COBMECTHOE PELLIEHHE.

NHpopmaniMoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeiIbHbIE TEXHOJOTMU — B  XOJIe
MPOBCACHUA JICKIIMOHHBIX 3aHATHI npeaycMarpuBacTCd HCIOJIB30BAHHUE DJICKTPOHHOIO
JIEMOHCTPAIIMIOHHOTO MaTepHaia (JeKIUN-BU3yalu3allun), UCIoyb3oBaHue MHTepHeT pecypcos
JUTSI IPOMEXKYTOYHBIX aTTECTAMI U IPOBEPKH OCTATOYHBIX 3HAHUU.

6 YueOHO-MeTOANYECKOE 00ecniedeHHEe CAMOCTOATEIbHOI PadoThI 00yUaIOLINXCSI
[IpencraBneHo B npuioxeHuu 1.

7 OueHo4YHbIe cpeacTBA IS NPOBeeHUs] IPOMEKYTOYHON aTTecTAlMu
[IpencraBieHbl B IPUIIOKEHUHA 2.

8 YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE oOecneyeHue TUCUMILTHHBI (MOIYJINA)

a) OcHOBHas JuTEpaTypa:

1. umos, O. B. IIporpammupyembie KOHTPOJUIEPHI B CHUCTEMax MNPOMBIIIJICHHON
apromaruzaruu : yaeoHuk / O.B. llumoB. — Mocksa : UH®PA-M, 2020. — 365 c. + Jlom.
Marepuaibl [DnekTpoHHBI pecypc]. — (Cpennee mpodeccruonanbHoe oOpa3zoBanue). - ISBN
978-5-16-015321-6. - Tekcr : anexkrponnsrii. - URL: https://znanium.ru/catalog/product/1025245
(mara o6pamenus: 05.04.2024). — Pexxum 1ocTyma: mo moAmucKe.

2. Cpo0oaHO mporpaMMHpyeMble YCTPOHCTBA B aBTOMATH3UPOBAHHBIX CHCTEMax
ynpasieHus: YueoHoe nocobue / MunaeB WN.I'., Camoiinenko B.B., Ymkyp JI.I'. - Mocksa
:CtI'AY - «Arpycy, 2016. - 168 c.: ISBN 978-5-9596-1222-1. - TekcT : anektponHbii. - URL:
https://znanium.com/catalog/product/975920 (mata oopamenus: 05.04.2024). — Pexxum nocryna:
IO TOIITHCKE.

0) JlonosiHuTeIbHAS IUTEPATYpa:

1. 3atonckuii, A. B. MHbopManimoHHble TEXHOJIOTUHU: pa3paboTKa MH(POPMAIIMOHHBIX
Moenel u cucteM : yaebHoe nocobue / A. B. 3aronckuii. - Mocksa : PUOP : UTHOPA-M, 2020.
- 344 c. - (Boicuiee oOpa3zoBanue: bakamaspuar). - ISBN 978-5-369-01183-6. - Tekcr
anektponHsid. - URL: https://znanium.com/catalog/product/1043096 (mata oOparieHus:
05.04.2024). — Pexxum 0CTyma: MO MOIMUCKE.

2. CoBetoB, b. f1. IHdopmMarioHHbIe TEXHOIOTHY : yueOHMK /1711 By30B / b. 1. CoBeToB,
B. B. llexanoBckuii. — 7-e u3., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2020. —
327 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-00048-1. — Texcr : anexTpoHnHslii // IbC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/449939 (narta



https://znanium.ru/catalog/product/1025245
https://znanium.com/catalog/product/975920
https://znanium.com/catalog/product/1043096
https://urait.ru/bcode/449939

obpamenus: 05.04.2024).

3. lIumos, O. B. Texauueckue cpeacTBa aBTOMATU3AIMU U YIIPABIEHUS : yueOHOE TTocoOue
/ O.B. Hlumos. — Mocksa : UHOPA-M, 2022. — 396 c. + [lon. marepuansl [DneKTpOHHBII
pecypc]. — (Bwiciee oOpaszoBanme: bakamaBpuar). - ISBN 978-5-16-010325-9. - Tekcr :
anektponnsii. - URL:  https://znanium.com/catalog/product/1948191 (nara oOpaiieHwus:
05.04.2024). — Pexxum ocTyma: 1o HOIIUCKE.

4. Ocynos, P. X. OcHOBBI aBTOMaTU3HMPOBAHHBIX CUCTEM YIPABIIEHUS TEXHOJIOTMYECKUMU
nporeccamu: YueoHoe nocodue / FOcymnos P.X. - Mocksa :Un¢pa-Umxkenepus, 2018. - 132 c. ISBN
978-5-9729-0229-3. - Tekcr : anektponnbiit. - URL: https://znanium.com/catalog/product/989081
(mata obpamenus: 05.04.2024). — Pexxum 0CTyIa: 1O TIOITUCKE.

5. Crpawyn, IO. II. Texuuueckue cpeacTBa aBTOMAaTU3AaLMU M YIPaBICHUS
yaeOHo-MeToanueckoe mocodue / 0. I1. Crpamryn. — Mocksa : MUCHUC, 2015. — 154 ¢. — ISBN
978-5-87623-910-5. — Tekcr : anekTpoHHBIH // JlaHb : AIIEKTPOHHO-OMONIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/116695 (nata obpamienus: 05.04.2024). — Pexum moctyna: ajist
aBTOPH3. NIOJIb30BATEIICH.

B) MeToanueckne yKasaHus:
1. Meroauyeckne yka3aHMs IO BBINOJHEHUIO NMPAKTUYECKUX 3aJaHUN IPEACTABJICHBI B
MIPUJIOKEHNH 3.

r) [Iporpammuoe ob6ecneuyenue u UHTEepHET-pecypehbl:

IIporpammHoe o0ecrieyeHue

HaunmenoBanue .
10 No moroBopa Cpok AeicTBUS JTULIEH3UU
7Zip CBOOOJHO  pacIpoOCTpaHsIEMOE 0eccpoyHO
MS Office 2003 |\, 135 o7 17.09.2007 GecepouHo
Professional
CoDeSys CBOOOJIHO  pacmpocTpaHseMoe 0ecCpovHO
FAR Manager CBOOOTHO  pacIpoCTpaHIEMOe 0OEeCCPOYHO

IIpodeccuonanbHblie 0a3bl JAHHBIX 1 MH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa

ApxuB HayyHbIX JKypHaJoB «HaumoHanbHbIN
3JIEKTPOHHO-UH(OPMAIMOHHBIN KoHIopimym» (HIT|https://arch.neicon.ru/xmlui/
HOMKOH)
Mexnynapoanas pedepaTuBHAs U MOJTHOTEKCTOBAs
CripaBoyHass 0a3a JaHHBIX Hay4HBIX H37daHuii|https://www.nature.com/siteindex
«Springer Nature»
Mexnynapoanas 0aza MOJTHOTEKCTOBBIX >KYPHAIOB
Springer Journals
YHuBepcutrerckas  HWH(OpPMAIMOHHAs  cHUCTeMa

http://link.springer.com/

https://uisrussia.msu.ru

POCCHA

OnexrpoHHbIe pecypcbl Oubauoreku MI'TY um. I'.1. hitps://host.megaprolib.net/MP0O109/Web
HocoBa ' ' '

Poccniickas I'ocynapcrBennas o6ubnnoTexa.

https://www.rsl.ru/ru/4readers/catalogues/

Karamorn



https://znanium.com/catalog/product/1948191
https://znanium.com/catalog/product/989081
https://e.lanbook.com/book/116695
https://arch.neicon.ru/xmlui/
https://www.nature.com/siteindex
http://link.springer.com/
https://uisrussia.msu.ru/
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/

denepalibHOE TOCYJAPCTBEHHOE OO/IKETHOE YUPEXKIEHUE
«DenepalbHbINA UHCTUTYT IIPOMBIIIIJIEHHON
COOCTBEHHOCTI

URL: http://www1.fips.ru/

Wudopmanmonnas cucrema - ExamHoe OKHO gocTyma K
HH()OPMAIMOHHBIM pecypcam

URL: http://window.edu.ru/

ITouckoBas cucrema Axagemust Google (Google Scholar)

URL: https://scholar.gooqgle.ru/

HanmonanpHas ”HPOpMAIIMOHHO-aHATIUTUYECKAsl CUCTEMA
— Poccuiickuii nuaexc HayuHoro nutuposanus (PYTHLI)

URL:
https://elibrary.ru/project_risc.asp

DnekTpoHHas 0a3a mepuoanyeckux u3ganui East View
Information Services, OO0 «MBUC»»

https://dlib.eastview.com/

9 MarepuajibHO-TEXHUYECKOE o0ecnedeHue TUCIUTIIUHBI (MOIYJIs1)

MatepuanbHO-TEXHUYECKOE 00ecTieueHNe TMCIUIUINHBI BKIIOYAET:

1.YueOHble ayauTopuu JUIsl MPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUMa (aya. 437)
MynbsTUMeIUHHbBIE CPEACTBA XpaHEHUs, Iepejaun 1 MpeACcTaBlIeHuss HHPOpMauu
2. YuebHast ayquTOpus Ui HNPOBEACHUS MPAKTUYECKUX 3aHATHI: KOMIIBIOTEPHBIN Kilacc

(aym. 448)

[MepconansHbie KOMIBIOTEPHI ¢ TakeToM MS Office, Beixoom B UHTEpHET 1 ¢ JOCTYIIOM B

JIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

3. Tlomemenus y1s1 CaMOCTOSATENbHON PaboThI 00y4aronuxcs (aya. 448)
[MepconansHbie KOMIBIOTEPHI ¢ TakeToM MS Office, Beixoiom B IHTEpHET 1 ¢ JOCTYIIOM B

JIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

4. YyeOHble ayIUTOPUU Ui TPYNIOBBIX U MHIWBUIYATbHBIX KOHCYJIbTALlUM, TEKYIIETO

KOHTPOJISI K IPOMEKYTOUHBIX KOHCYIbTaNui (ayma. 448)

Jocka, MyTbTUMEAUNHBINA POEKTOP, SIKPaH

5. Tlomemenune musg XpaHeHHS W NPOGUIAKTUYECKOTO OOCTYXKHWBaHHUS Yy4eOHOTO

obopynoBanus (aynu. 445)

Crennaxwu g XnaHeHus VAeOHO-METONTUYECKUI TOKVMEHTATTAN



http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

Ipunoowcenue 1
Y4eOHO-MeTONYeCKOE 00ecTieYeHre CAMOCTOSITeIbHOM padoThl 00y4aroIUXCs 110

aucuuniaune «lugposBbie cucTeMbl yNpaBJIeHUsD)

Mo mucumrmummbe «L{udpoBeie cUCTEMBl YIpaBICHHS» IMPEAYCMOTPEHA ayIuTOpHas W
BHEayIMTOPHAsl CaMOCTOSTENbHAs pab0oTa 00y4aromuxcsl.

BreaynutopHass camocrosiTenbHass pa0oTa MPEANoaracT BBIIOJIHEHHE TBOPYECKOTO
JOMAIIHEro 3alaHusl (MHIUBHIYalbHO WJIM B COCTAaBE T'PYIIbI). AyAUTOpHAs CaMOCTOSATENIbHAs
paboTa mpeamnonaraeT MOArOTOBKY K BBITIOJIHEHHUIO MPAKTHIECKUX paboT, a TaKKe BHICTYIUICHHE Ha
CeMHMHape-AUCKYCCHH, TJIE TPOBOJIUTCS 00CYKICHNE BBIIOJHEHHOTO TBOPYECKOTO 3aaHusl.

[Ipu BRIMOJTHEHWU TBOPYECKOTO 33/IaHUSI HA OCHOBAHUH 33JaHHOM TEXHOJIOTUYECKON CXEMBI
Y OTIMCAHUS TEXHOJOTUUYECKOTO Mporiecca 00yJaroIHiics J0HKEH pa3padoTaTh:

— TEXHOJIOTHYECKHE TPeOOBaHUS K CXeMe yIPaBIICHHS,
— TalJHIly CUTHAJIOB;
— npukiagHyro nporpammy st [UIK;

— BU3YyaJIM3alMIO0 pabOThl CUCTEMBI YIIPABICHMUS;

JaTh OTMIMCAaHUE Pa0OTHl MPUKIIAIHOW MPOTPAMMBI I BU3YaTH3aIlUH.
B Tabnuiy curHanoB BHOCSTCS:

— MOPSAKOBBIA HOMEP NMEPEMEHHOM;

—  WMs IEpeMEHHOH (He JOHKHO COACpKATh MPOOEIOB M KHPUILUIUIIBI);

—  THII IEPEMEHHOH (IMCKPETHBIN, aHATIOTOBBIN);

— KJIacc IepeMeHHOH (JIoKallbHasl, TI00aIbHas );

— azpec (Ui BHYTPEHHUX IEPEMEHHBIX HE 3a0IHSIETCS).

[Ipumep 3anonHeHus TabIUIbI TAPAMETPOB:

Ne HauMeHOBaHHE

wn mapaMerpa Hvma Tun Knace | Anpec

1. TeMmepatypa BO3OyxXa Temp 1 anafor rnodan. | %IB0

2. Knonka «IIyck» SB1 JHCKp. | Jokam. |-

B Ttekcre IIporpaMMabl HCO6XOI[I/IMO Y4€CTh BCC€ TCXHOJIOTHMYCCKHC Tpe6OBaHI/IH,
MpEABABISICMBIC K CUCTCMC YIIPABJICHU.
PaboTocmocoOHOCTE IIPOCKTa 06yqa}01u1/1171c51 JAOJKCH IIPOBEPUTHL B PCIKUME SMYIIALIUU, a

34TCM IIPOAECMOHCTPUPOBATH HA CEMHUHAPEC-AUCKYCCHUU.



IIpuMepsI TBOPYECKHUX 3aJaHUI

1. Cucmema ynpasnenus menniozenepamopom

BbIXNTOMHbIE
rasbl
6
3 4 TENNbIA
TONNMBO Bosgyx
1
2
5

XOnNoaHbIA
BO3AYX

[Ipu naxxatum Ha kHONKy [IYCK, 3ByuuT npenynpenuTesbHas CUTHAIN3ALNS U 3aITyCKaeTCsl
OCHOBHOI BeHTHJIATOP Teruioro Bo3ayxa 1. ITocne 3amycka OCHOBHOTO BEHTHIIATOPA, BKIIOYACTCS
TOIUTMBHBINA BeHTHJIATOp 2 ais mpoxyBku (10 c). 3areM BKIIIOYAETCSI TOIUIMBHBIA COJIEHOMIHBIM
KJIaraH 3 ¥ TOTUTMBHAsI CMECh 3aKaunuBaeTcs B kKamepy cropanus (5 ¢). CpabaTeiBaeT 3anaibHas cBeYa
4 (4 c¢). Pene mmaMenu 5 KOHTPOIUPYET HATMYKE TIAMEHH.

Ecnu nmnams He MOsSBUIIOCH B TEUEHHE 5 C., MPOLIECC PO3KUTA BBINOJHSAETCA emie pa3 (c
npoayBKu Bo3ayxoMm 15c¢.). I[Ipu moBTOpHOM He3amycke arperaTta BKJIIOYAETCs MPOAYyBKa |MUH. H
aBapuiiHasa curHanmsanus. [Ipy HopmManbHOM 3amycke arperaTta, CUCTEMa J0JDKHA KOHTPOJIMPOBATh
TEMIIepaTypy BO3JyXa Ha BBIXOJE TepMmolipeoOpa3oBarenieM 6 U HU3MEHSTh CKOPOCTb BpallleHUs
TOIJIMBHOTO BeHTUisATOpa 2. [Ipn ocTaHOBKE arperara, mpoJyBKa JTOJKHA OCYIIECTBISATHCS 0 TEX
0P, MOKa TeMIlepaTypa He ynajaer HUxKe Tmin.

2. Cucmema ynpasienusn OyHKepamu u mpancnopmepom

6

3epHO MOCTymaeT Ha TpaHcnopTep 4 uepe3 OaHy M3 3aABUXkeK 1,2 uiam 3 uiam Bce BMeECTe

(BBIOOp 3a7BMKKHU MPOU3BOJUTCS OMEPATOPOM) U Jajee JrO0 B TEIEKKY 7 MNOO0 HA IPOOMIKY 5 U



nanee B OyHkep 6. CxeMa JIOJKHA OTKITIOYAThCS MPU cpabaThIBAHUU JaT4yMKa ypOBHS B OyHKepe 6
HJIA IIpA Cpa6aTBIBaHI/II/I JaTyuKa JaBJICHUA 110 TEJIEKKOH.

3. Cucmema ynpagnenus pazoamuukom KOpma

| 3 |
[— (-
NV NLELEELY

[IponykT Ha ruIaTGOpPMEHHBIHN pa3IaTYMK KopMa 3 MoJaeTcs 3arpy304HbIM TPAaHCIIOPTEPOM 2

Y ITHEKOBBIM JI03aTOpOM Kopma u3 OyHkepa 1. IlmargopMeHHBIN pa3naTIMK HAYWHAET JIBIKCHHE
MOCJIe TOTO, KaK Ha HETO MajiaeT nepeas nopius kopma. [Ipu atom Tpancmoptep 3 IBUKETCS BIIPABO.
[Ipn Haesznme Ha KOoHEUHBIN BBIKIIOYATeNb SQ1 KOpM cOpachiBaeTCsi B KOPMYIIIKA W TPAHCIIOPTED
ocraHaBnuBaeTcs. ObpaTHOe BHXKEHHUE MIIATGOPMEHHOTO pa3laTyiKa HAUMHAETCS Yyepe3 OJIHY-/BE
CEKYH/Ibl, IPU 3TOM MPOUCXOUT 3aMl0JIHEHUE BTOPO MOJIOBUHBI INIAT(GPOPMEHHOTO pPa3AaTUHKA.

Uepes BBIAEPKKY BPEMEHH JOJDKHO MPOU30WTH OTKIIOYEHUE THEKOBOIO J03aTopa KOpMa, a
OCTaTKOB KOpMa Ha 3arpy304HOM TpaHCHopTepe 2 IOHKHO XBAaTUTh JUIS 3alOJHEHUS OCTaBLICHCS
yacTu ¢ppoHTa KopMmiieHus. [Ipu Hae31e Ha KOHEUHBIN BRIKTIOYATENh SQ2 MPOUCXOAUT COpacChIBaHUE
KOpMa BO BTOPYIO MOJIOBUHY KOPMYIIEK U OTKJIIOYeHHE Bceil cxembl. COpoc KopMa B KOPMYIIKH
MIPOU3BOJIUTCS TUTYKKOBBIMU cOpachiBaTEIsIMU.

4. Cucmema agmomamuyqecKoz2o pe2yiupoeanus Hazpy3Ku 60002peluHo20 KOmnia

——{] T
bl Bode e

Perynsarop Harpy3ku KoTJia IOJIy4aeT UMITYIbC IO TEMIIEPATYPE BOJBI 32 KOTIIOM U
BO3/ICWCTBYET Ha M3MEHEHHE N0Jauy TOIUIMBA K KOTJIY. 3aKOH yIpaBJIEHUs] MOKHO BBIOpaTh JH00011,
HarnpuMep, [11-3akoH ynpasieHus.




5. Cucmema asmomamuueckozo pezyiupoeanus HenpepvleHoll nPooyeKu 6apadannozo

napoeozo kom.ja

HemnpeppiBHast po/1yBKa KOTIa CIYXKHT 11l yaaneHus n3obirka conmu NaCl u okcumoB kpeMHUs
SiO2, ckarunBaronmMxcs B KOTIOBOM BOJIE B Ipoliecce mapoodpa3oBanus. PerynupoBanue
HENpPEepPhIBHON POAYBKU OCYIIECTBIISAIOT BO3JICHCTBUEM PETYIISITOPA IPOYBKU Ha PETYINPOBOYHBIN
KJ1anaH Ha 1uHuM npoayBku. Ha Bxon IIH-perynstopa noctynaroT curHaisl o pacxoay napa Dnn u
pacxojty npoayBOYHOM BoAbI DNP, a Takke KOPPEKTUPYIOIIUM CUTHAJ TIO COJIECOICPIKAHUIO COJICH
NaCl.

1 — Gapaban k/a, 2 — maponeperpeBaTeib, 3 — IaTYUK pacxojia cBexero mapa D, 4 — naTank
pacxojia mpoIyBOYHOM BoeI Drip, 5 — perynmupytromuii kinamas npoayBku, [11-per — perynstop
MIPOJTyBKH, 3] — 3aJIJaTYUK PyYHOTO YIPaBIECHUS

6. 3amxnymas CAP memnepamyput 6 neuu
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YyBCTBHUTEIBHBIM 3JIEMEHTAM — JIATYMKOM TEMIIEPATyphl CIYKHUT TepMoriapa 2 (1o3. 0003H. 1a)
WNudopmariyst 0 3HAYCHUN TEMIIEPATYPhI B IIEYH MOCTYMACT HA TIOKA3BIBAIOIINN M PETUCTPUPYIOITHIA
pubop 3 (mo3. 0603H. 16), a ¢ Hero B perynsTop S (1mo3. 0603H. 1r). B perynstop c 3agaTurka 4 (1o3.
0003H. 1B) mOCTyNaeT CUTHAN O 3aIaHHOM 3HAYEHUH TEMIIEPaTYPHhI tny, B COCTAB KOTOPOTO BXOIUT
CpaBHUBAIOIIHIA dJieMeHT. CpaBHUBAIOIIMI JIEMEHT BhIPA0ATHIBACT OTKIOHEHHUE € = tyo - ty, U B
COOTBETCTBUU C AJITOPUTMOM YIIPABICHHUS, PETYISITOP GOPMUPYET yIpaBIIsOIee BO3CHCTBUE. DTO
BO3/ICHICTBUE B BUJIC YIIPABJISIONIETO CUTHAJIA TIepenaéTcs Ha UCTIOTHUTEIIbHBIN MeXaHu3M 6 (T103.
0003H. 11), obecreunBaronIuii epeMenieHne peryinpyoiero oprasa 7 (mo3. o6o3H. le). B



KauyecTBE PEryJIMPYIOLIETr0 OpraHa UCIO0JIb3yeTcs HOBOPOTHAsSI 3aCII0OHKA B TpyOonposoe. Eciu
TeMIIepaTypa B [1€4X MEHBIIIE 33laHHOM, TO PacXo] TOIUINBA YBEIHMYUBAETCS, a €CIIU OOJIBIIE - TO
yMmeHbIaercs. [IpenycMoTpeTs pyqHOi 1 aBTOMAaTHUECKUI PEXKUM padOThI CUCTEMBI YITPABICHHS.

7. Pazomxuymas CAP memnepamypol 6 neuu ¢ pezyiuposanuem no 603MyuieHuIo

Perynupyemoii BennunHoU siBiIsieTcs Temmneparypa ty B meun 1. OCHOBHBIM BO3MYILIEHHEM
SIBJISIETCS U3MEHEHHUE JaBJICHUS T'a3a B ra30IPOBO/Ie, KOTOPOE BhI3bIBAET U3MEHEHHE pacxo/ia
TOIUIMBA U U3MEHEHUE TEMIIepaTyphl B MEUH, T.€. U3BMEHEHHUE PEryIupyeMon BeTuuuHsbl. /s
KOMITEHCAIIUH BJIMSHUS BO3MYILEHUS HA 3HAYCHHE BBIXOIHOM BEIMUMHBI IPUMEHSIOT PEryIaTop 6
(103. 0003H. 2B), Ha3bIBAEMBI KOMIICHCATOPOM BO3MYIIIEHUH. Perynsarop nomydaer nHpopmManumio o
3HAYEHUH JaBJICHUS ra3a OT JaT4yuKa JaBjaeHus 4 (1o3. 0003H. 2a) U 3aJaHHOM 3HAYEHUH JTaBJICHUS
OT py4HOTO 3a7aTurka 5 (1103. 0003H. 20). 3atemM 1o 3apaHee 3aJaHHON MTPOrpaMMe ¢ TIOMOIIIBIO
HCIOJIHUTENBHOTO MeXaHu3Ma 7 (1103. 0003H. 2T) peryisaTop U3MEHSET MOJIOKEHNUE PEryIHPYIOIIETo
oprana 8 (1mo3. 00603H. 211). JlaBineHue nepe ropeakoi mpu MpaBUIbHO BEIOPAHHOHN CTPYKTYpPE U
3aKOHE JICHCTBHS KOMIIEHCAaTopa He OyJIeT 3aBUCETh OT JIaBJICHHs B Fa30MPOBOJIE U, CIEA0BATEIbHO,
He Oy/eT CKa3bIBaThCs Ha pacxojie TOIUIMBA U 3HAYEHUH TEMIEpaTyphl B eun. B aTom 3akmouaercs
MIPUHIIUI KOMIIEHCAI[UM BO3MYIIIEHUH. B paccMoTpeHHOM npuMepe perynupyemasi BeJIuurnHa —
TeMIleparypa B Ie4H u3Mmepsaercs TepMmonapoi 2 (mo3. 0603H. 1a) u peructpupyercs npudopom 3
(mo3. 0603H. 1a). Ho sta Tekymas nndopmaius He UCTIOIb3YEeTCsS CUCTEMOU PeryIupoBaHus, T.e.
OTCYTCTBYET 0OpaTHas CBsI3b MO pe3yibTaTaM paboThl CUCTEMBI.

KOHTyp KOMIICHCAIlUX BO3MYIICHHUA PA30OMKHYT, T.C. BBIXOJHAA BCJIIMUNHA KOHTYpPa HC OKAa3bIBACT
BJIMSIHHUA Ha BXOJAHYIO BCIIMUUHY — U3BMCHCHUC JAaBJICHUS B I'a30IIPOBO/JIC.

8. Cucmema ynpaenenusn eenmunayueil (6bImaAicKoil)
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Cucrema BEeHTWISILIMHY (BBITSYKKH) COJEPKUT CIEAYIOLIUE JIEMEHTBI:

1 — npuBOJ BO3IYIIHON 3aCIIOHKH,

2 — nmaTduK-perie nepernasa aaBineHus Ha uistpe (PDS);

3 — BEHTHJIATOD;

4 — naTduk-pene mepenaaa aaBieHus Ha BeHtuisarope (PDS).

Cucrema UMeeT J1Ba pexuma 3aycka:

—  MECTHBIA

— (C DIIEKTPUUECKOTO IIHTA);

—  IUCTAHIIMOHHBINA

— (mo xomaHe omnepaTopa U3 AUCIETYEPCKOI C BHIHOCHOTO MYJbTa YIIPABICHHUS).
Pexxum BeiOupaetcst nepeximtodatenem «Bxi / Beiki / JIY» Ha auieBoit maHenu mura.

Pexxumbl paboThI BRITSDKHOW BEHTUJISIIAN

— aBTOHOMHLIH PEXUM, KOT'J1a BKIIFOYCHUE CUCTEMBI IIPOUCXOJUT HEIIOCPEACTBEHHO CO

IIUTA;

- C6J'IOKHpOB3HHBIfI PEXUM, KOT'JIa BKIIFOYCHUE CUCTEMBI IIPOUCXOJUT OT HpHTO‘IHOI;'I

BCHTHIIALIUH.

HpI/I Cpa6aTI)IBaHI/II/I BHCIIHEIO JaT4YMKa CUI'HaJIU3alluu «H0>Kap» CHCTEMa BBIKJIFOYACTCA.

Cucrema npeaycMaTpUBaeT yIpaBiIeHHE U KOHTPOJIb CIEAYIOIINX apaMeTPOB:
1)  KoHTpoOJb 3acopeHust pUIbTpa Mo JaTUYUKY-pelie mepenaaa JaBIeHHs BO3ayXa;

2)  KOHTPOJb PabOTOCIIOCOOHOCTH BEHTWJIATOpA MO JaTuukKy$pese mepernana JaBlICHUS

BO3yXa,

3) KOHTPOJIb paGOTOCHOCO6HOCTI/I BCHTUJIATOPA ITIO TOKAM KOPOTKOI'O 3aMbIKAHU ;

4) ymnpaBieHHE BO3IYIIHON 3aCIIOHKON 3JIEKTPOIIPUBOIOM.

Onucanue padoTbl CHCTEMbI

3any01< MMPOU3BOAUTCS MEPCKIIHOYATCIICM «HYCK» B ITOJIOKCHHEC ((BKJ'I)), 3aropacTcd UHAUKATOP

«IIyck».

w4®=@
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1) Ecniu cuctema HacTpoeHa Ha aBTOHOMHYIO paboTy (Ha CyXuX KOHTAKTaxX yCTaHOBJIEHA
IIEPEMbIUKA), IPOUCXOIUT 3aYCK ABUTATENs BEHTHIATOPA 3, MPUBOJ 10TKPBIBAET BO3AYIIHYIO
3aCJIOHKY, IPU OTKPBITHHU 3aCJIOHKU 3aropaeTcsi HHAUKATOp «3acIoHKa», paboTaeT AaTyuk-pene 2
nepenaja jAaBjieHus Ha GuiabTpe. Yepes onpeaeneHHbI HHTEPBal BPEMEHU BKIIOUACTCS
JaTyuk-pene 4 nepenaza AaBiieHUs Ha BeHTHiIATOpe. [Ipu BbIxoe BEHTUIsATOpa Ha pabounii pexum
3aropaeTcsi UHAUKaTop «BeHTmiaropy.

2) Ecnu cucrema cOI0KMpOBaHa ¢ BKJIIOUEHUEM MPUTOYHOM BEHTUJISILIMM, TO OHA MEPEXOJUT B
pexxum oxunanus. [Ipu 3amycke NpuTOYHON BEHTUIISIIIN TIPOUCXONT 3aTyCK U BBITSHKHOM
BeHTHIIAMH. JlanpHelmas paboTa CHCTEMBI aHAJIOTMYHA aBTOHOMHOMY PEXXHUMY pabOTHI.

Bo3nyx u3 06cmyknBaeMoro NoMeuieHusl, poXo/is Yepe3 OTKPHITYIO BO3IYIITHYIO 3aCJIOHKY,
MoMaAaeT Ha BO3AYIIHBIN GuinbTp. Eciin nepenan naBneHus Ha QUIBTPE CIAUILIKOM BEIHK, UTO
onpeeNnsercs N0 JaTYUKy-peie 2, TO Ha IUTe 3aropaercs nHAuKatop «@uibtpy. OTKII0YeHNe
CUCTEMBI IIPU 3TOM HE IPETYCMOTPEHO.

Jatuuk-pene 4 KOHTPOJIUPYET NEpenaj IaBIeHUs BO3yXa Ha BEHTUISATOpE 3.

Ecnu npu 3anmycke cucTeMsbl yepe3 ONpeIelIeHHbIN HHTEPBAJl BPEMEHH 3a/IaHHbBIN NIepenaj
JIABJICHUS HE TOSIBIISIETCS, CHCTEMA OCTaHABIMBAETCA. TO ke MPOUCXOIUT, €CII YKa3aHHbBIN Nlepenaj
JAaBJICHUA UCUE3A€T BO BPEMA pa60TBI CHUCTEMBI. HpI/I OTOM 3aropacTcda HHAUKATOP ((ABapI/ISI»,
WHJIUKATOp «BEHTUIATOp» racHer.

9. Cucmema asmomamuueckozo pecyjiuposanui numaHun 6apa6aua napoeozco kom.ia

B CAP mnwuranms KOTia BOJOW JOJHKEH OBITh peali30BaH MPHUHIIUIT KOMOMHHPOBAHHOTO
pPEryIUpOBaHUsS MO BO3MYIICHHIO — MPU HU3MEHEHHHM pacxoja Iapa WU MHUTATeIbHOW BOJBI U
OTKJIOHEHHUIO — MPH W3MEHEHUU YpPOBHS BOJbI B OapabaHe KoTia. Perynmsitop muTaHus HOJDKEH
o0ecnevynTh MOCTOSHCTBO CPETHET0 YPOBHSI BOAbI HE3aBUCUMO OT HArpy3KH KOTJIa M BOSMYILAIOLIUX
BO3ICUCTBUI.

B CAP nutaHust HCNONB3YIOT JUIsl ATUX LIeJIe TPEXUMIYJIbCHBIN PeryasaTop nutanus. CUrHasbl
10 BO3MYIICHHIO: pacxoj] cBexero mapa Dy, pacxom mnurarensHod Boabl Dy, Curnam mo
OTKJIOHCHHIO: YPOBEHB B OapabaHe KoTenpHOro arperata Hg. CUraa rmo pacxoay nmuTaTeabHOMN BOIbI
UCIOJIb3YeTCS KaK BBIKIIOYAIOMIMK U CHATHS B CTaTHKE CUTHANIa MO pacxody mapa. Perymstop
MUTAaHUS TIEPEMEIAaeT PEeryJIUpOBOYHBI OpPraH Ha JIMHUU MUTATeNbHON BOJBI MPHU MOSBICHUU
cUrHajna HebajaHca MEX]y pacXxoJaMH MUTATeIbHOUM BOJBI U meperperoro napa. [lomumo storo on
BO3JICHCTBYET Ha IMOJOXKEHHUE KIamaHa MpU OTKIOHEHHWH YPOBHS BOJBI B OapabaHe KOTEIBHOTO
arperata OT 3agaHHOTO 3HadeHus. Vcnonb3oBanue curHanoB D, u Dy, oOecneunBaroT
obictponeiicteue CAP mnwuranus, curHan Hg — 3aJaHHyl0 TOYHOCTH MOJJIEPKAHUS YPOBHS B
Oapabane. B cxeme u3mepurenapbHoOro 0ioka perynstopa nutanust AaTduku Dy, Dy 1 He BKITIOUEHBI
TakuM 00pa3oM, YTO TMpPH MOHWXEHUU YPOBHS BOJBI B OapabaHe KoTJoarperara, yBeIHYEHUU
pacxo/ia mapa, yMEeHbIIIEHUHU pacXoa MUTaTeIbHON BOJIbI, OHU JEHCTBYIOT B OJJHOM HAMpPaBICHUH — B
CTOPOHY OTKPBITHS MUTATEILHOTO KJIalaHa, a MPH MOBBIIIEHUU YPOBHS, YMEHBIIIEHIH pacxoja rnapa
Y YBETTMYEHUHU PAcXo/ia MUTATENLHON BOJIbI B CTOPOHY 3aKPBITHS MUTATENLHOTO KJIallaHa.

B kauectBe PEryjiupOBOYHBIX OPraHOB NUTAHHW UCITOJIB3YHOTCA I_HI/I6epHBIC KJIaIlaHbl U KJIaIlaHbI
30JIOTHUKOBOI'O THIIA.



1-skoHOMai3ep, 2-6apaban KoTIa, 3-maporneperpeBareis, 4-peryiasaTop MUTaHUsI, S-IaTIUK YPOBHS,
6-3a1aTunK, 7-1aTIMK pacxoa mapa, 8-1aT4uK pacxoja MATaTeIbHON BOIBI, 9-perynsarop
MIPOU3BOIUTENBHOCTH, 10-uTaTenbHbIi Kianax, 11-nurarensbHbii Hacoc, 12-ruapomydra, 13-
ANEKTPOIBUTATEND, 14 — nuddepeHnrantbHbIi MAaHOMETP

10. Cucmema asmomamuueckozo pezyiupoeanus ypoeHsa HcuoKocmu 6 pezepayape

5 6 7

/[ ]

B cucteme ynpaBneHus 10KHO OBITh PEaTn30BaHO OJJHOKOHTYPHOE — PETYIMPOBAHHE YPOBHSA
KHUIKOCTH B pe3epByape.

Bopa nocrynaer B pe3epByap 4 (00BEKT peryaupoBaHusi) IO ATMHHOMY TPYOOIIpOBO/1y, HA KOTOPOM
YCTaHOBJICHBI TApAJIJIEIbHO BEHTHIIb | ¥ MHEBMAaTHUECKUI perynupyrouuii kianat 2. Pacxos Boasl
KOHTPOJIUPYIOT MO TMOKa3aHWsAM poTaMmerpa 3. YpOoBeHb BOJbl B pe3epByape (peryiupyemyro
BEJIMYUHY) HU3MEPSIOT TUAPOCTATUYECKUM JupMaHOMETpoM-ypoBHeMepoM 9. [IHeBMaTHueckuii
CHTHAJI C €r0 BBIXO/Ia MOCTYMAeT Ma BTOPUYHBIN NMPUOOp CO CTaHIMEH yrpaBieHus 5 1 paboTaromui



C HUM B KOMIUIEKTE aBTOMATHYECKUI PETyIsATOp 6, a TakKe Ia MAaHOMETP 8 C 3JIEKTPUUECKUM
BBIXOJIOM, TOJaBaEMBbIM Ha perucTpupyrouinii mpudop 7. Beixox ¢ perynsitopa HampaBisieTcsi Ha
WCIIOJHUTENIBHOE YCTPOMCTBO - KianaH 2. Bentwns 1 mpennasHadeH Juisl mojadyd Ha OOBEKT U B
CUCTEMY pEryJIMpOBaHUS BO3MYILIAIOUIMX BO3AEWCTBUM, BeHTWIb 10 — 118 yCTaHOBKH
HOMHMHAJIBHOTO pacxo/la XUAKOCTH uepe3 OOBeKT. 3aJaHHOE 3HAYEHUE YPOBHS JKHJIKOCTH B
pe3epByape YCTaHABIMBAIOT 3aIaTYMKOM CTAHIIMH YIIPaBIeHHS rpubopa 5.
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a) [Imanupyembie pe3ynbTaThl 00y4EHHUS U OLIEHOYHBIE CPEICTBA JJIsl TPOBEACHUS IPOMEKYTOUHOM

aTTecTaluu:
CTpyKTypHBI

. [Inanupyemsle

1 DJIEMEHT

pe3ynbTaThl OneHoYHBIE CpEACTBA
KOMIIETEHIIH
00y4eHus
"

[IK-2: CnocobeH mpUMEHSATh CPeJACTBAa KOHTPOJS U PEryIMpPOBaHUS TEXHOJOTHYECKHX (PaKTOPOB

Ipu pa3pabOTKE M peain3allid CHCTEMbl aBTOMAaTHU3MPOBAHHOIO YIPABIEHUS 0CO00 CIIOKHBIMU

TEXHOJIOTUYECKUMHU NPOIIeCCaMU TEPMUYECKON U XUMHUKO-TEPMHUUECKON 00paboTKH

[K-2.1

Omnpenenser o011yro
cXeMmy CHCTEMBI
aBTOMAaTHU3UPOBAHHOT
0 yIIpaBIICHUS
COTJIAaCHO  3aJaHHOM
ctpykrype ACY TII
M BBINOJHSAET €€
peanu3anuio

el A

o

10.
11.
12.
13.

14.

15.

Teopemuueckue 60npocwl 011 NPOBEOCHUA IKIAMEHA:
OO6miee onpeneneHre MPOMBIIIIIEHHBIX KOHTPOJIIEPOB

CTpyKTypHBIE KOMIIOHEHTHI KOHTPOJUIEPOB

CucreMHO€ U IPUKIIAIHOE MPOrpaMMHOE oOecrieueHne

OYHKITMOHATBHBIC pecypchl, MPEIOCTABIIIEMbIE
MPUKJIAHON TporpaMmme

Knaccuduxkamus KoHTpoIepoB

TpeGoBanus K A3bIKAM MIPOrpPaMMHUPOBAHHUS
MPOMBIIUIEHHBIX ~ KOHTposuiepoB.  Cranmapr MOK
61131-3

Ocob6ennoctu nporpammupoBanus [TJIK

OO6mue 3reMeHTHl s3pIKoB cTanaapTa MOK 61131-3
S3pIk peneiiHbIx guarpamMm LD: oOmme cBenmeHus u
pPUMEpPHI peain3aluu

S3bIk peneitnbix nuarpamm LD: Tpurrepst

S3b1k peneitapix quarpamm LD: taiimepbr

S3p1k peneitabix quarpamm LD: cuérunkm

SA3pIk  QyHKIMOHANBHBIX OJIOKOBBIX auarpamm FBD
(oO1mmme cBeieHNs U IPUMEPHI peaTn3alin)

A3pik wHCTpYKIMM IL (0Omue cBeneHus U MPUMEPHI
peanu3aiun)

SI3BIK CTPYKTYpHpPOBaHHOTO TekcTa ST (0Ouiue cBeaeHus

U TIPUMEPHI peaTu3ainm)
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17.
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23.
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26.

217.

28.
29.

30.

31.

32.

33.

SI3BIK IOCIEI0BATENbHBIX (PYHKIMOHAIBHBIX 0J10K0B SFC
(oOmue cBeeHUS U IPUMEPHI pealn3aliu)

SA3pik HenpepbiBHOM mnoTokoBoi cxeMbl CFC (oOumiue
CBEJICHUS M TIPUMEPHI peaTn3aIiium)

OyHKIUS B CTPYKTYpa CHCTEM TOJTOTOBKU IPOEKTOB
[TakeTsl cO3MaHUSI TPOEKTOB PA3IMYHBIX KOMITAHUH
(obmuit crimcok u moapoonee maketr CoDeSys)

[TakeTsl cO3MaHUSI TPOEKTOB PA3IMYHBIX KOMITAHUH
(o6mmit crimcok u oapoouee maket TIA Portal)

Ponb m MecTo KOHTPOJUIEPOB B CTPYKTYPE CHCTEMBI
yIIpaBIICHUS

XapaKkTepUCTHKA MPOrPAMMHO-TEXHUYECCKHIX
kommiuekcoB  (IITK)  nmns  moctpoeHuss  cucrtem
aBTOMAaTHU3aINH

Knaccuduxarus [TTK

Oco6ennoctu Beidopa I[ITK mnst koHKpeTHOTO 00BEKTa
Cpencrsa OopraHu3auu YeJI0BEKO-MAaIlInHHOTO
uHTepdelica: onepaTopHbIe MaHEIN

Cpencrsa OpraHu3auu YeJI0BEKO-MaIlIMHHOTO
uHTepdelica: maHeIbHbIE KOHTPOJUIEPHI

[udposeie npomsbmuieHHsie cetn (LIIIC): TpeGoanus,
oOmras kiaccuukamys ¥ NPUHIIMIIBI IOCTPOSHUS
Tunossie ctangapTHbie [[I1C

BecnipoBoiHBIE JOKANBbHBIE CETH MJISl MPOMBIILIEHHOTO
MPUMEHEHUS

Knaccudukanus ycrpoiicts cBsizu ¢ oobextamu (YCO)
YCO: HopMmupyOIIHe Tpeodpa3oBaTeIu

YCO: ycrpolicTBa yoajieHHOro cOopa JaHHBIX U
yIpaBIeHUS

YCO: uHTemIeKTyalbHble JATYUKA U UCIOTHUTENbHBIC

yCTpOMCTBa
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u
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pe3ynbTaThl
oOyueHus
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34. IIporpammupyemsbie pese

Ilpumepvr meopueckux npaxmuyeckux 3a0anuil
1. Pazpaborarp  mporpamMmmy  CHCTEMBl  YIPaBJICHUS
TEIUION€HEPATOPOM, IIPETYCMOTPETh €€ BU3YAINU3ALIUI0

BbIXNOMHbIE
rassl
6
3 4 TENNLIA
TONNUBO Boap,yx
¥ o o
1
2
5
XONoOHbIN
BO3OYX

I[Ipuy wHaxarum Ha kHomky IIYCK, 3Byuut
npenynpeauTeabHasi CUTHAIU3AIMS U 3aITyCKaeTcss OCHOBHOM
BEHTWJISATOP Terioro Bo3ayxa 1. Ilocie 3amycka OCHOBHOTO
BEHTWJISITOPA, BKIIIOYAETCS TOIUIMBHBIA BEHTWISITOP 2 1JIs
npoayBku (10 ¢). 3arem BKJIIOYAeTCS  TOIUIMBHBIN
COJIGHOMJIHBIM KJamaH 3 ¥ TOIJIMBHAS CMECh 3aKauuBaeTcs B
kamepy cropanus (5 c). CpabaTeiBaeT 3anaibHas cseva 4 (4
c). Pene mnamenu 5 KOHTpOJIMPYET HATMYKE [IJITAMEHH.

Ecnu nams He MOsSIBWIIOCH B TEUYEHHE 5 C., IpoLece
PO3KHTa BHIMOJHAETCS elle pa3 (¢ IpoAyBKU BO3ayxoM 15¢.).
[Ipu MOBTOPHOM He3amycKe arperara BKJIKYaeTcs MPOayBKa
IMuH. W aBapuiiHas curHainuzanusa. [lpy HOopMabHOM
3allycKe arperara, CHCTEMa JIOJDKHA KOHTPOJIMPOBATh
TEeMIIEpaTypy BO3/yXa Ha BBIX0Jie TepMonpeoOpa3zoBaTenemM 6
Y U3MEHATHh CKOPOCTh BpPAIIEHUS TOIJIMBHOTO BEHTHIIATOPA 2.
[Ipu OCTaHOBKE arperara, MPOIyBKa JIOJKHA
OCYHIECTBIIATHCA /10 TE€X MOp, MOKa TeMIeparypa He yHnajeT
HIKE Tmin.

2. PazpabGotare  mporpamMmy  CHUCTEMBl  YIpPaBIICHHS
OyHKepaMH U TpPaHCIOPTEPOM, TMPEAYCMOTPETh €€
BU3YaJIN3aLUIO0




CrpyKTypHBI
1 JIEMEHT
KOMIIETEHI!
u

[Inanupyemsle
pe3ynbTaThl
oOyueHus

OneHouHbIE CpeCTBA

3epHO MOCTynaeT Ha TpaHcnoprtep 4 uepe3 OJHy M3
3anBwkek 1,2 winum 3 wnM Bce BMecTe (BBIOOP 3aBUKKU
MIPOU3BOJIUTCS ONEPATOPOM) U Jlasiee 00 B TENEXKKY 7 MO0
Ha ApoOwiky 5 u pgaiee B OyHkep 6. Cxema momkHA
OTKJIIOYATHCS MPU cpabaThIBaHUM JaTYMKA yPOBHA B OyHKepe
6 wu npu cpabaThIBAHUU TaTUUKA JABJICHUS O] TEIEKKOM.

3. Pazpabortate  mporpamMmy = CHCTEMBI  YOpaBJICHUS
pacrpeneieHueM [IMXTOBOTO MaTepuara,
IPEIYCMOTPETh €€ BH3YaIU3aIUI0

[TpoaykT Ha TUIATHOPMEHHBIH Pa3IaTYNK MTUXTOBOTO

MaTepualia IOJaeTCsl 3arpy304HbIM TPAHCIOPTEPOM 2 U
IIHEKOBBIM  JI03aTOPOM  IIUXThI W3  OyHkepa 1.
[InatdopMeHHBIH pa3laTYMK HAYWHACT JIBUKCHUE IIOCIIE
TOTO, KaK Ha HEro MaJiaeT nepsas nopuus kopma. [lpu stom
TpaHcnopTep 3 nBWKeTCs Biparo. [Ipu Hae3e Ha KOHEYHBIH
BoIKIIOUaTenb SQ1 kopMm cOpaceiBaeTcss B OyHKEpbl U
TpaHcropTep ocraHaBinuBaercs. (OOpaTHoe JABIKEHUE
wI1aTOPMEHHOTO pPa3JlaTYNKa HAYMHACTCS 4Yepe3 OJHY-IIBE
CeKYHJIbI, TPH OTOM IPOUCXOJUT 3alOJIHEHHE BTOPOH
NIOJIOBHMHBI IIAT(OPMEHHOTO pa3aTyrKa.
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KOMIIETEHI!
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[Inanupyemsle
pe3ynbTaThl
oOyueHus

OneHouHbIE CpeCTBA

T TV

Uepes BBIAEPKKY BPEMEHH JOJKHO TPOU3OUTH OTKITOUEHHE
IIHEKOBOTO J103aTOpa IIMXThl, a OCTAaTKOB IIMXThl Ha
3arpy304HOM TpPAaHCHOpPTEPE 2 JOJDKHO XBaTUTh JUIA
3aroJHEeHMsI OCTaBIIelcs yacTh ¢ppoHTa mUXTHL. [Ipu Haesne
Ha KOHEYHBIH BBIKIIOUaTeNb SQ2 mpoucxoauT cOpachiBaHue
KOpMa BO BTOPYIO IOJIOBUHY OYHKEpOB M OTKIIIOYEHUE BCEH
cxempl. COpoc kopma B  OyHKEpPHl  IMPOW3BOJIUTCS
IUTY’)KKOBBIMH COpachIBaTEIISIMHU.

[1K-2.2

Bribupaer cpencrtsa

KOHTPOJIS "
peryaupoBaHUs
TEXHOJIOTUIECKUX
(haKTOpOB  COTJIACHO
TpeOOBaHUIM

Ilpakmuueckue 3a0anus K IK3ameny
Peanu3oBaTh 3a1aHHBIA AITOPUTM YIIPABJICHUS Ha SI3bIKE

CFC u pazpaboTaTh BU3yaIu3aIlHIoO:

1. Ilpu cpabaTbiBaHUM CHUCTEMBI 3alIUTBl OT KOHIIEBOTO
BBIKJIIOYATEs] HEOOXOAMMO MIHOBEHHO OTKpPBITH 1-if
KJIamaH, a yepe3 15 ¢ 3akpeITh 2-i u 3-1 kinananbel. Kpome
TOT0, B CIy4yae TMPEBBIILICHUS KOHIIEHTPAI[UK BBIIIE

HEKOTOPOro 3aJaHHOTI'O 3HAYCHU A HCO6XO,I[I/IMO

3aKpbIBaTh KJIamaHbl ¢ 3aaepxkoit 10 c.
2. B aBTomaruueckoil cHCTeME 3allUThl HMEETCS TpH

JaTdyuKa, YCTAHOBJICHHBIC B Pa3JIMIHbIX

IMPONU3BOACTBCHHOTI'O Yy4YacCTKa. B CJIydac 3aBbIIICHUS

MECTax

3HAa4YCHUA TCXHOJIOTHYCCKOI'O mapamMeTpa

AOIIYCTUMOI'0O Ha OJHOM U3 JATYUKOB HCO6XOI[I/IMO

BBIIIC

OTKpbITh |- kmaman Ha 10 c, gepes 3 ¢ mocne ero
OTKPBITHS 3aKPBITh 2-1 KJIallaH, a yepe3 4 CeKyH bl Moce
3aKpBITUS 2-TO OTKPBITH 3-1 Ha 20 c.
3. B aBTOMaTHueckol cuctemMe MMeeTcs JBa JAUCKPETHBIX
JaTyuKa W 4YeThIpe KJalaHa, YCTAaHOBJICHHBIX Ha
TpyOONpoBOIax MojAa4M Chipbs. B ciaydae cpabaTbiBaHUS
IIEPBOTO HE0OX0JUMO

JaTyuKa 3aKPLITh
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10.

MOCJIEI0OBATENIBHO TPU MEPBBIX KJIAMaHa ¢ 3a1€PKKOi S ¢.
[Ipn cpabarbiBaHUM BTOPOrOo JaTyuka HEOOXOIUMO
3aKpbITh TPETUH KJIaraH Ha 15 ¢, mocse 4ero OTKPBITh €ro.
[Ipn omgHOBpEeMEHHOM CpabaThIBAHWHM MABYX JaTYUKOB
3aKpBITh BCE Kilananbl Ha 20 ¢, TOCIIe 4ero MPOU3BECTH HX
OTKPBITHE B OOPaTHOM MOPSAKE C HHTEPBAIOM 3C.

B aBTOMarHueckoil cucTeEME MUMEETCS JIBa JUCKPETHBIX
JaT4MKa U IIeCTh KIIAMaHOB, YCTAHOBJICHHBIX Ha
TpyOOTIPOBOJIaX TMOJauu ChIpbsi. [lpu omHOBpEeMEHHOM
cpabaTbIBaHUM JIBYX JATUYUKOB 3aKPBHITh BCE KJIAMaHbl Ha
20 ¢, mocne 4ero Npou3BECTH UX OTKPHITHE B 0OpaTHOM
MOPSIKE C UHTEPBAJIOM 3 C.

B aBTOMarnueckoW cucTeMe€ UMMEETCS JAUCKPETHBIN
JMATYMK U TATh KiamaHoB. [locne mstoro cpabaTeiBaHUs
JaTYMKa HEOOXOJMMO 3aKphITh BCE KJAMaHbl ¢
WHTEpPBAJIOM 5 C, TOCIe Yero BBIJAEp)KaTh eme 4 ¢ u
IPOM3BECTH  OTKpPHITHE  KJalaHOB B 0OpaTHOM
MIOCJIEI0BATEIBLHOCTH C MHTEpBAJIOM 1 c.

B aBTOMarnueckoil cucTeMe MMEETCS JIBa aHAJOTOBBIX
JaT4MKa W TpU KiamnaHa. B ciywae, ecin cymmapHoe
3HAYEHHE C JIaTYMKOB MPEBBIIIAET HEKOTOPOE 3a/IaHHOE,
TpeOyeTcs 3aKphITh KJamaHbl ¢ MHTepBasioM 3c. Ecmm
CyMMapHO€ 3HAUEHHE C JATYUKOB PABHO 33JaHHOMY —
3aKpbITh BCe KiamnaHsl Ha 20 c.

B aBroMarnueckoil cHCTEME 3alIUTBl HUMEETCS TpHU
AQHAJIOrOBBIX JaTyMKa. B ciydyae paBeHCTBAa 3HAYEHUU C
JATYMKOB HEKOTOPOMY  3aJaHHOMY  3HAYEHHUIO,
HE0OXOAMMO OTKpHITh 1-i kmaman Ha 10 c, depe3 3¢
MIOCJI€ €r0 OTKPBITUS 3aKPbITh 2-11 KiamnaH.

B aBroMaruueckoil cucreme MMeeTcs JABa JUCKPETHBIX
natuuka. [lpu JByKpaTHOM cpabaTbIBaHUU MEPBOTO
JaTyuka W OJHOKPAaTHOM cpabaThlBAaHUM  BTOPOTO
HE0OXOMMO 3aKphIBaTh KJIamaH ¢ 3ajaepxkoi 10 c.

B aBTOMarmueckoil cucTteMe TOCI€  YETBEPTOro
cpabaThlBaHUS JMCKPETHOTO JaTdyuka HEoO0XO0IUMO
3aKphITh KJamnaH Ha 8 ¢, Mociie Yero OTKPhITh €ro Ha 2 C.
B aBroMarnueckoil cHCTEME 3alllUThl UMEETCS TpHU
AQHAJIOrOBBIX JaTuyMka. B ciydyae paBeHCTBAa 3HAUYE€HUU C
JBYX JAaTYUKOB HEKOTOPOMY 3aJaHHOMY 3HA4YECHHUIO,
HE0OX0IMMO OTKpBIBaTh 1-if Kamad Ha 3 ¢, ¢ IEpUOJIOM 5
c.
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11.

12.

13.

14.

15.

16.

17.

18.

B aBTOMarnueckoil cHUCTEME MMEETCS JIBa JUCKPETHBIX
JaT4YMKa U YeThipe Kiamnana. [Ipu cpabaTeiBaHUM BTOPOTO
JaTYMKa HEOOXOIUMO 3aKphITh TPETHH KiamaH Ha 15 c,
Mocj€ 4Yero OTKpeITh ero. Ilpu omHOBpeMeHHOM
cpabaTbIBaHMM JIBYX JaTYMKOB 3aKpPHITh BCE KJIalaHBI C
3a/IepKKOH 25¢.

B aBTOMaTHueckoil cucreme npu mectom cpabaTbIBaHUU
KOHIIEBOT'O BBIKJIFOUATEIIS HEOOXO0AUMO MOCIIEA0BATEIIBHO
3aKpbITh YEThIpE KiamaHa c 3aaepxkkoil 2c. Yepes Sc
MOCJI€ 3aKpBITUSI TOCJEAHET0 KJIallaHa MTHOBEHHO
OTKPBITh BCE KJIAaHbl.

B cucreme nmeeTcs 1Ba TUCKPETHBIX JAaTYMKA M YETHIPE
kiamana. B cioydae cpabaTpiBaHUSI TIEPBOTO JAaTYHKA
HEOO0XOIUMO 3aKpBITh IOCIEAOBATEIBHO TpPU TIEPBBIX
KJIarmaHa ¢ 3agepxkkod S5 c¢. Ilpm nBykpatHOM
cpabaTbIBaHMKM BTOPOTO JaTdyWKa HEOOXOJAMMO 3aKpBITh
TpEeTUil KJanaH Ha 15 ¢, mocye 4ero OTKphITh €ro.

B aBTOmMaTHMueckoil cuctemMe MMEETCS TPU JUCKPETHBIX
JaT4yuKa U 4eTbipe kinanana. [Ipu cpabarbiBaHuy BTOPOTO
JaTYMKa HEOOXOIUMO 3aKphITh TPETHH KiamaH Ha Sc,
Iocje 4Yero OTKpeITh ero. Ilpm onHOBpeMeHHOM
cpabaTbhIBaHUU JBYX JAaTYMKOB 3aKPbIBATh BCE KIIATIaHbI
Ha 3¢ ¢ nepuojiom Sc.

B cucreme 3amuTel mMeercda Tpu Aaryuka. B cioyudae,
KOrja CyMMapHO€ 3HAY€HUE C JIaTYUKOB IIPEBBIIIAET
HEKOTOPOE 3aJJaHHOE 3HaUE€HHE HE0OX0IMMO OTKPBITH 1-if
kiamnad Ha 10 ¢, yepe3 3 ¢ mocnie ero OTKpbITUS 3aKPbITh
2-1 KJIaIaH.

B aBTOMarnueckoil cucteMe MMEEeTCs /1Ba aHaJOTOBBIX
JaTuvka. B ciydae ecnu pazHOCTh MEXAY MOKa3aHUSIMU
MPEBBILIAET HEKOTOPOE 3aJaHHOE 3HAUYEHUE, HEOOXOTUMO
3aKpBITh [IOCJIEI0BATEIBHO TPH KJIAllaHA C 3a/IEPKKOM 5 C.
Yepes 20c nocne 3aKpbITUS NOCIEAHETO MPOU3BECTH UX
OTKpBITHE B 0OpAaTHOM MOPSJIKE C HHTEPBAJIOM 3C.

B aBTOMaTtHueckoil cucTeMe MMEEeTCs /1Ba aHaJOTOBBIX
JaTuMKa U TpU KjanaHa. B ciydae ecnm yacTHOe OT
MOKa3aHUN JaTYMKOB OOJBbIIE, THOO PAaBHO HEKOTOPOMY
3alaHHOMY 3HAYEHHI0 HEOOXOJMMO OTKPBIBATH KIIaraH
Ha 5¢ ¢ nepuoaoM 3c.

B aBTOoMaruueckoil cuctemMe MMEETCs TPU aHaJOTOBBIX
JaTYMKa U OJIMH KOHIIEBOM BbIKIOYaTenb. [Ipu mecrom
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19.

20.

21.

22.

23.

cpabaTbIBaHMKM KOHIIEBOTO BBIKJIIOUATENSI WM B CIydae
MPEBBIIICHUST 3HAYEHHUs] C OJHOTO0 U3 aHAJIOTOBBIX
JATYMKOB BBIIIE HEKOTOPOrO 3aJaHHOTO 3HAYCHUS
HEO0OXOAMMO TIOCJIEIOBATENHFHO 3aKPBITh YEThIpE KilanaHa
¢ 3aaepxkkoi 2 c. Uepes 5 ¢ mocie 3aKphITUSI TIOCTIEIHETO
KJIallaHa MTHOBEHHO OTKPBITh BCE KJIAMAHBI.

B aBTOMaTM4eCKOi CHUCTEME YCTAHOBJIEHBI aHAJIOTOBBIN
JATYUK W OJUH TEPEKIIoYaTelb, UMEIOIINHN MOJI0XKEHNE
“BKIIIOYEHO” W “BBIKIIOUEHO”. B ciydyae mnpeBbllIeHUs
3HAQYEHHUS AaHAJIOTOBOTO JAaTYMKA BBIIIE HEKOTOPOTO
3a/IaHHOTO 3HAYEHUS HEOOXOJUMO 3aKpPHITh TEPBHIN
knanadn Ha 10c, mocne 4ero OTKpwITH €ro. B ciywae
W3MEHEHUS TIePEKITIOYATENS u3 TTOJIOKEHUS
“BBIKJIFOYEHO”’ B IOJIOKEHUE “‘BKIIFOYEHO HEOOXOMIHUMO C
3aJE€P’)KKOM 5S¢ 3aKphITh Ki1amnaH Ha 15¢.

B  aBTomarMueckoil = cucCTeME  YCTAHOBJIEHBI  JBa
nepeKIoyaTenis, UMEIoUUX (PUKCUPOBAHHBIE MOJIOKEHUS
“BitoueHO” U “BhIKIOYeHO”. Ilpu mepexone mepBoro
MepeKyIroyaTeasi M3 TOJIOKEHHS  “BBIKIIOUYEHO”  BO
“BKJIIOYEHO” 3aKpblTh KiamaH Ha 15 ¢, mocie 4ero
OTKpHITH €ro. [Ipu mepexoae BTOPOro nepexinoyaresis u3
MOJIOKEHUS “BKJIIOYEHO” B  “BBIKIIOYEHO  3aKPBITh
kianal Ha 10c, ¢ 3amepxKkoi 2c.

B ABTOMAaTHUYECKOU cucreme YCTaHOBJICH
nepeKIoyaTellb, UMEIOUIUN (PUKCUPOBAHHBIE MOJIOKEHUS
“pitoueHo”  u  “BeikimroueHo”.  Ilpu  mepexone
nepeKyroyaTess M3 MOJIOKEHHS — “BKIIOYEHO B
“BBIKIIIOUEHO” HEO0OXOJMMO 3aKPBITh IMOCIEAOBATEIIBHO
TPH NEPBBIX KJanaHa ¢ 3ajepxkoit Sc. [Ipu Bo3Bpamenun
NEepeKIoyaTessi B HCXOAHOE IOJOKEHUE 3aKpbITh
yeTBepThIi Ha 20cC.

B aBTOMAaTHUYECKOU cucreme YCTaHOBIJIEH
nepeKIoyaTelb, UMEIOUIUN (PUKCUPOBAHHBIC MOJIOKEHUS
“kmoueHo”  u “BelkimroueHo”.  Ilpm  mepexone
NepeKIoyaTeNs U3 MOJOXKEHHS  “BKIIOYEHO B
“BBIKJIFOUEHO” HEOOXOJMMO 3aKpBITh MOCIEAOBATEIHHO
JIBa KJamaHa C 3aJepKKol 6c, Toclie 3aKpbITUs
MOCJIEIHETO OTKPBITh BCE KiamaHbl ¢ 3aaepxkkon 10c.
[Ipy BO3BpalleHMM TEpeKIyYaresis B  HCXOJHOE
MOJIOKEHHUE 3aKPbITh TpeTHil kinanad Ha 20 c.

B cucreme wuMeercs  IMCKPETHBIM  JaTUMK U
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24.

25.

26.

217.

28.

29.

30.

nepekioyaTelib. B ciiydae cpabaThIBaHHS TIEPBOTO
JaT4rMKa HEOOXOJMMO 3aKpbITh TMEpPBBIA KjamaH ¢
3agepxkkor  Sc. Ilpu mepexone mnepekiroyaTens Hu3
MOJIOKEHUS “BKIIIOUEHO” B “BBIKIIFOYEHO” HEOOXO0JAMMO
3aKpbITh TPU KJIanaHa Ha 15 ¢, mocie 4ero OTKPhITh UX.

B aBTroMarnueckod cucTeME 3allUTbl HMMEETCA JBA
aHAJIOTOBBIX JaTuuMka. B ciiydyae paBeHCTBa 3HAYCHHH C
JTATYNKOB HEKOTOPOMY  3aJaHHOMY  3HAYEHHUIO,
HEoOXouMO OTKpbITh 1-i kjnaman Ha 10 c. B ciyuae
OTKPBITHSI  KJIamaHa HEOOXOJMMO 3aKpbITh BTOPOH
KJIafaH, a MPU 3aKPBITHH TIEPBOTO 3aKPHITh TPETHH C
3agepxkkon 4¢ Ha 10c.

B aBromarnueckoll cHcTeMe MMeEETCs TPU JUCKPETHBIX
natunka. [lpu  cpabaThlBaHMKM  BTOPOTO  JATYMKA
HE0OX0IMMO 3aKpBITh MEPBBII KiIamaH Ha 5¢, ocie 4ero
OTKpHITh ero. Ilocrme TpeThero 3akpeITHS KilamaHa
3aKpbIBATH €llle JBa KianaHa Ha 10c KaxIbIi.

[Ipu cpabaThiBaHMM KOHIIEBOIO  BBIKJIIOYATENS B
aBTOMAaTHYECKOM cucreMe HEeoOXOJUMO MIHOBEHHO
OTKpBITh 1-i1 KJ1amnaH, a yepe3 15 ¢ 3akpbITh 2-il. B ciiyyae
3aKpBITHS TIEPBOTO KJlamaHa 0oJiee Tpex pa3 HeoOX0auMOo
3aKpbITh TpeTU Kianax Ha 30c.

B aBroMaruueckoil cucreme MMeeTcs JABa JUCKPETHBIX
natuuka. [lpu oJHOBpeMEHHOM cpabaThIBaHUU JIBYX
JTATYMKOB 3aKpBITh MEPBBIM KianmaH Ha 2c¢. B ciydae
3aKpBITUS NIEPBOTO KIlanaHa 6osee Tpex pa3 HeoOX0IUMO
3aKpBITh €I1I€ JBA C UHTEPBAJIOM ScC.

B aBTOMaTHueckol cucTeMe MMEETCs MATh aHAJOTOBBIX
JaTYMKOB. B ciyuae, eciny cyMMapHOe 3Hau€HUE C ABYX
JATYMKOB HE MPEBBIIIAET YACTHOTO OT TPEX OCTABIIMXCS
JTaTYNKOB TpeOyeTcs 3aKpbITh MepBbI KianaH Ha 10c. B
cly4yae JBYKpPaTHOTO 3aKpbITUs [EpBOro  KiamaHa
3aKpbIBaTh BTOPOU He Oojiee yeM Ha 3¢ ¢ MeprooM 2c.

B aBTrOoMaruueckoil cucremMe MMeeTcsl JBa JUCKPETHBIX
natuuka. [lpu oOJHOBpeMEHHOM CpabaThIBaHUU JBYX
JATYUKOB 3aKpbITh kianaH Ha 20c. [Ipu cpabaTeiBanuu
OJHOTO M3 JATYMKOB 3aKpbITh BTOPOHM KjamaH Ha 3c, a
MOCJI€ MSATOrO 3aKPBITHS BTOPOTO 3aKPbITh TPETHI HA 7C.
B aBromMarudeckoil cHCTEME HMMEETCS JAUCKPETHBIN
natuuk. [Ipu msaTom cpabaThiBaHUU TaTYMKA HEOOXO0IUMO
3aKphITh KJamaH Ha 6cC, a B clydyae IIECTUKPATHOIO
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3aKpBITUSL KJAIlaHAa 3aKpBITh €IIE€ YeThIpe KIamaHa C
UHTEPBAJIOM 4cC.




6) HOpﬂ)IOK NMPpOBECACHUSA l'[pOMG)KyTO‘lHOfI aTTeCTalui, II0Ka3aTe/Im 1 KPUTEPUH
OICHUBaAHUA:

[Ipomexyrounas arrectanus no aucuuiuinie «Lludpossie cucTeMbl yIpaBiIeHUs» BKIIOYAET
TEOPETUYECKHE BOTIPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0YHAIONIUMUCS 3HAHUH, U
MPAaKTUYECKUE 3a/aHusl, BBIABIIONINE CTENEHb CPOPMHUPOBAHHOCTH YMEHHH W BIAJCHHA,
poBOIUTCS B (hopMe dK3aMeHa.

DK3aMeH MO JaHHOW IUCHMIUIMHE IPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
oureraM, KaXAbI M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3a/laHue.

Iloxka3aTenu M KpUTEPUM OLICHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 0ayioB) — oOydaromuiics AEMOHCTPUPYET BBICOKMH YpOBEHBb
C(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMATUYECKOE U TINIyOOKOe 3HaHUe
y4eOHOro Marepuana, CBOOOIHO BBINOJIHSET NPAKTHUYECKHE 3aJaHUs, CBOOOJHO OIEpUpPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CIOXKHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamra) — oOydaroIuiics JEMOHCTPUPYET CpPEIHUN YpPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTECHIIMI: OCHOBHBIC 3HAHUS, YMCHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMMOKY, HETOYHOCTH, 3aTPYTHCHHS IIPU aHAJTMTHYSCKUX OTIEPAIINSX, IEPEHOCE
3HAHWIA U YMEHUH Ha HOBBIC, HECTAaHAPTHBIC CUTYAIUH.

— Ha OLICHKY «yJA0BJIETBOPUTEIBLHOY» (3 Oaia) — 00yJaroniuiics JeMOHCTPUPYET MTOPOTOBBIH
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMN: B XOJI¢ KOHTPOJLHBIX MEPOMPUSATHI TOMTYCKAIOTCS
OIIMOKH, TPOSIBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHHWW, YMEHHA, HAaBBIKOB, OOy4aroIIUHCs
WCTIBITBIBACT 3HAYHMTEIBHBIC 3aTPyIHCHUS TPU OTNICPUPOBAHMM 3HAHUSMHU W YMEHUSMHU TIPH UX
MEpPEeHOCEe Ha HOBBIC CHTYaIUH.

— Ha OLICHKY «HeY/I0BJIETBOPHUTEJbHO» (2 Oamia) — 00ydaromuics AeMOHCTPUPYET 3HAHUS
He Oonee 20% TeEOpeTHUECKOro MaTepuasa, JIOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTyalIbHbIe HABBIKW PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «Heyd0BJIeTBOPUTEIbHO» (1 6art) — oOyuaronuiicss He MOXKET MM0Ka3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U 00BsICHEHHSI HHPOPMAIINH, HE MOKET MMOKa3aTh UHTEJUICKTyaJlbHbIE
HABBIKU PELIECHUS MPOCTHIX 3a/1a4.



