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ITACITIOPT ®OHJJA OHEHOYHbIX CPEJICTB

mucuuiumabel b1.0.16 ABromaruka

No KonTponupyemeie Kona unaukaropa HaumenoBanue
i pa3zensl JOCTHIKEHHS OLICHOYHOI'O CPEJICTBA Kon-Bo
JCHUTUIUHBI KOMIIETEHINI Y UHBIX MaTe€pUajoB
Onucanue mnokasareie U Kpu-
1 TEpUEB OLICHUBAHUS C(?OpMI/IpO- 7
BaHHOCTH KOMIIETEHLIMH, OIuca-
HUE IIKAJl OLICHUBAHUS
TumnoBbie KOHTPOJBHBIE 3aJaHUS
VK-1.1 U WHBIE MaTepHabl, Heou6xoz[1/1—
VK-1.2 MbIC JUIS OLEHKH 3HAHWH, yme-
2 VK-13 HUW, HaBBIKOB M OIIBITA JIECSTEIIb- 2
B nesom OIK-1.1 HOCTH, XapaKTEPH3YIOLX dTallbI
OIK-1.4 dbopMUpOBaHUS KOMIETCHIWHA B
OITK-4.2 NpoLecCe  OCBOCHHS oOpa3oBa-
OITK-5.2 TEJIbHON IPOrpaMMBbl
Meronnueckue MaTepUabl,
ONpeETA0IINE MpoLIeIyPbI
3 OLICHUBAHUS 3HAHWMI, YMEHHH, 3

HaBBIKOB M OTBITA JIESTEIbHOCTH,
XapaKTepU3yOIUX dTanbl  (op-
MHPOBaHUsI KOMIIETCHIIUH




1 ONUCAHME MOKA3ATEJIEM 1 KPUTEPUEB OLEHUBAHUA
COPOPMUPOBAHHOCTHU KOMIIETEHIIMU,
OINMCAHME HIKAJI OHEHUBAHMUSA

1.1 Onucanne mKajabl OHeHUBAHUS CPOPMHPOBAHHOCTH KOMIIETEHIIHIA

CdopMupoBaHHOCTH KOMITETEHITUH 110 TUCIUIUINHE OIICHUBACTCS MO 2-0aJUTbHOM MIKAIOH:
«3a4TEHOY, «HE 3aUTECHO».

1.2 Onucanmne nokasareseil M KpUTepueB OLlCHUBAHUS C(DOPMHPOBAHHOCTH KOMIIeTeHIM I
10 JUCHHILINHE, 00ecleYnBalolIie JOCTHKEeHUE INIAHUPYEMBbIX Pe3yJIbTATOB 0CBOCHHS 00-
pa3oBaTeIbHON NPOrPaMMBblI

Kox kommerenniun
(uHAMKaTOpA J0-
CTUKEHUS KOMIIE-

PesynbraTr 00yuenus
10 AUCHUIIIIMHE

Kpurtepuu u mokasaTesu OLiCHUBAHUS PE3YJIbTATOB
o0y4JeHus

«HEC 3a4TCHO»

«3a4TCHO»

TCHIINH )
1 2 3 4
®parMeHTapHbIC 3HAHUS
3HaTh: MPUHLMIBI T0- CdopmupoBaHHbIE 1501051
MPUHIIUIIOB MOCTPOEHUS
CTPOCHUSA CHUCTEM HEIOJIHBIE 3HAHUS MPUH-
YIIPABJICHUS U JEKOMIIO- CUCTEM yHPABICHUA 1 LUMOB TOCTPOCHHUS CH-
3UIMU 3a7a4 aBToMaTu-| ACKOMIIOSHIINH 3a1a4 CTEM YIpPaBICHUS H Je-
KH, kiaccudukanuro | IBTOMATHKH, Knaccupu- KOMIIO3HUIIMM 3a/la4 aBTO-
TEXHUYECCKUX CpeacTB| KallMM TCXHUYCCKHUX MaTHKU, KﬂaccmbHKaum/I
aBTOMATUKU M aBTOMa-| CPEJICTB aBTOMATHUKH M |TEXHUYECKUX CPEACTB aB-
TU3alUU  TEXHOJIOTUYE-| apTOMATH3AIMK TeXHO- |TOMATUKA M aBTOMaTH3a-
CKHX IIPOLECCOB, HX OC-| joryueckux mpoueccos, |LHH TEXHOJOTHYECKUX
HOBHBIC ~ XAPAKTEPUCTH- | 1o 0 apron XapaKTe- MPOLECCOB, UX OCHOBHBIX
KM, METOJIbI aHaJHn3a aB- XapaKkTEPUCTUK, METOJIOB
PUCTHK, METOJIOB aHAJIH-
TOMAaTHYECKUX  CHCTEM aHaJIM3a aBTOMATUYECKHUX
peryjaupoBaHus 32 aBTOMATHHUCCKUX CH- | o oren peryaupoBaHus
CTEM PEryJIMpOBaHUs
VK-1 VYwMmeTs: ananm3upoBath | @parmeHTtapHoe ymMmeHue | B menom ycnemnoe yme-
(VK-1.1, 3a7a4y yIIpaBJICHUS aHaJIM3UPOBATh 3a7a4y HUE aHAJIM3UPOBATh 3a-
VK-1.2, TEXHOJIOTHYECKUM 000- | yIpaBleHUS TEXHOJIOTH- | Jayy YIpaBJiICHUSI TEXHO-
YK-1.3) PYAOBaHHUEM U BbIIE- YeCKUM 00OpYyIOBAaHUEM | IOTUYECKUM 000pYI0Ba-

JSTh TUIOBbIE (PYHKIIH-
OHAJIbHBIE YJIEMEHTHI
aBTOMATUYECKUX
YIIPaBJISIOLINX
YCTPOWCTB, MOJ0UPATH
TEXHUYECKHE CPEICTBA
JUISL KOHTPOJISl U yIIpaB-
JIEHUS TEXHOJIOTUYE-
CKHUM 000pYy/10BaHUEM,
OIpeAEIATh OKa3aTe-
JIM KayecTBa paboThI
aBTOMATUYECKUX CH-
CTEM PEryIHpPOBaHUS

Y BBIJICIISITH TUITOBBIE
(GyHKIMOHATIBHBIE 3J1€-
MEHTHI aBTOMAaTHYECKUX
YTIPaBJISIOLINX
YCTPOMCTB, TOAOUPATH
TEXHUYECKHE CPE/ICTBA
JUTSt KOHTPOJISL ! yTIPaB-
JICHUS TEXHOJIOTHYe-
CKHUM 000pYy/I0BaHUEM,
OTIpeIeNIATh OKa3aTelu
KauecTBa paboOThI aBTO-
MaTHYECKUX CHUCTEM pe-
T'YJIHPOBAHUS

HUEM U BBIJICIIATH TUIIO-
Bble (DYHKIIMOHAIbHBIE
9JICMEHTHI aBTOMAaTHYe-
CKHX YIPABJISIFOIINX
YCTPOMWCTB, MOA0UPATH
TEXHHUYECKHE CPECTBA
JUTSL KOHTPOJISL ¥ YIIPaB-
JICHUS] TEXHOJIOTUYECKUM
00opyI0BaHHEM, OTIpe-
JIENATh MMOKa3aTey Ka-
4yecTBa pabOoTHI aBTOMa-
TUYECKUX CHUCTEM pery-
JTUPOBAHUS




2

3

4

Bnaners: HaBhIKaMU I10-
CTPOEHHUSA CTPYKTYPHBIX
CXeM  aBTOMAaTUYECKHUX
YCTPOMCTB  ympaBieHUs,
METOJIaMU TIOMCKAa WH-
dbopmaruu, HEOOXOH-
MOM [UIsl pelleHHUs 3a1a4
aBTOMATU3AllUM  TEXHO-
JIOTUYECKHUX MPOLIECCOB B
arpOMHXEHEPUH, METO-
JaMH OLIEHKH YCTOWYH-
BOCTH M IIOKazaresei
KadecTBa aBTOMaTHu4cC-
CKHX CHCTEM PETyJIHUpO-
BaHUS.

®parmMeHTapHOe  BIaJe-
HHUE HABBIKAMH IOCTPOE-
HUSL CTPYKTYPHBIX CXEM
aBTOMATHYECKHUX

YCTPOUCTB  yIpaBJICHHUS,
METOJaMHM TIOMCKa HH-
dhopmaruu, He0OXO0IUMOMA
JUISL  pelieHus 3ajav aB-
TOMAaTH3allUA TEXHOIOIHU-
YECKHUX IMPOIECCOB B ar-
POMHKEHEPHUH, METOJIaMU
OIICHKH YCTOWYUBOCTH H
noka3areJie KadecTBa
aBTOMAaTHYECKUX CHCTEM
peryJaupoBaHusl.

B uenom ycnemHoe Bina-
JICHWE HaBBIKAMHU TOCTPO-
€HUsI CTPYKTYPHBIX CXEM
aBTOMATHUYECKUX
YCTPOMCTB  yIpaBieHHUs,
METOJaMH  TIOMCKa  WH-
dbopmaruu, HEOOXOAUMOI
JUIsl  pelleHus 3ajay aB-
TOMaTH3aIMl TEXHOJIOTH-
YECKHUX IMPOIIECCOB B ar-
POUH)KEHEPUU, METOJAMHU
OLICHKH YCTOWYMBOCTU U
MOKa3aTesie KayecTBa aB-
TOMATUYECKUX CHUCTEM pe-
T'YJIHPOBaHUSI.

OIK-1
(OTIK-1.1,
OIK-1.4)

3HaTh: CTAaTHYECKHE WU
TUHAMUYECKHE XapaKTe-
PUCTUKH DJIEMEHTOB U
CHCTEM aBTOMATHKHU, TH-
IIOBBIE  JTUHAMHYECKHE
3BEHbS, MPUHIUIBI Ma-
TEMATUYECKOIO MOJIEIIU-
pOBaHUs DJJIEMEHTOB U
CHCTEM aBTOMATHYECKO-
ro peryjaupoBaHusl TpHU
nomoit I1DBM

@®parMeHTapHbIE 3HAHMS
CTaTUYECKUX U JUHAMU-
YECKUX  XapaKTEePUCTUK
JJIEMEHTOB U CHCTEM aB-
TOMATUKH, THUIOBBIX [U-
HaMHUYECKHUX 3BEHBEB,
MPUHLIMIIOB MaTemMaThye-
CKOTO  MOJEJINPOBAHUS
3JIEMEHTOB M CUCTEM aB-
TOMATUYECKOTO  peryiu-
poBaHMsI IpPU  I[OMOILIU
[19BM

CdopmupoBaHHbIe WA
HEIOJIHbIE 3HAHUSA CTaTH-
YEeCKUX W AUHAMHYECKUX
XapaKTEePUCTHUK  DJIEMEH-
TOB U CHCTEM aBTOMAaTHKH,
THUIIOBBIX JUHAMHUYECKUX
3BEHBEB, IMPHUHIIUIIOB Ma-
TEMATUYECKOIO  MOJIEIIH-
pOBaHUS JIEMEHTOB M CH-
cTeM aBTOMAaTHYECKOT'O
pEeryJIupoBaHusl MpHU TIO-
moru [I1D9BM

VYMeTs: omnpenenirs cra-
TUYECKHE M JAUHaAMHUYe-
CKHE  XapaKTepUCTUKU
3JIEMEHTOB U CUCTEM aB-
TOMAaTUKH, MPOU3BOAUTH
pacueTel  MEPEXOIHBIX
IIPOLIECCOB B CUCTEMAax
aBTOMATUYECKOTO pery-
JUPOBAHUS IIPU TOMOIIU
I[13BM

@parMeHTapHOE yMEHHE
OTIPEEIATh CTATUYECKHE
U JUHAMHYECKHE Xapak-
TEPUCTUKU DJIEMEHTOB M
CUCTEM aBTOMATHUKH,
MPOU3BOJUTh  PACUEThI
MEePEXOHBIX MPOIECCOB B
cUCTeMax  aBTOMaTH4Ye-
CKOTO pEeryiIupOBaHUs
nipu nomouu [19BM

B nenom ycnemrHoe yme-
HUE ONpPEACNIATh CTaTH4e-
CKHE U JUHAMHUYECKHE Xa-
PaKTEpUCTUKH HIIEMEHTOB
M CHUCTEM AaBTOMATHKH,
MIPOU3BOJUTH PACUETHI IIe-
PEXOJIHBIX TPOIECCOB B
cucTeMax aBTOMaTHyYe-
CKOT'0 peryJIMpOBaHUs NpU
nomonu [1DBM

Bnaners: metomamu pe-
LIEHUs THUIOBBIX 3a]1a4
ABTOMATUKH, METOJIUKOU
BBOJIa HCXOJHBIX JaH-
HBIX U pacuera mepexo/-
HBIX TPOILIECCOB B aBTO-
MAaTUYECKUX  CUCTEMax
peryJaupoBaHus MPH I0-
moiu [T9BM.

@®parMeHTapHOE  BIaje-
HUEC MCTOJaMH PCIICHUA
TUIIOBBIX 3aJa4 aBTOMa-
TUKH, METOIUKON BBOJA
HUCXOJHBIX JAaHHBIX U pac-
yera MEpPEeXOAHBIX IIPo-
LIECCOB B  aBTOMAaTHYe-
CKMX CHCTEMax peryiu-
poBaHuA 1NpU  [MOMOIIN
[I9BM.

B nenom ycnemmsoe Bia-
JIEHUE METOAAMH PEIICHHUS
TUIOBBIX 337a4 aBTOMa-
THUKHA, METOIUKOM BBOJA
UCXOJHBIX JaHHBIX U pac-
4yera MEpPEeXOJHBIX Ipo-
LIECCOB B aBTOMAaTHYECKHUX
CUCTEMAaxX PpEeryJIHpOBaHUS
npu nomouu [I9BM.
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OIIK-4
(OTIK-4.2)

3HAaTB: TEXHUUECKHE
CpeliCTBa aBTOMAaTHUKU U
CHCTEM aBTOMAaTHU3aIUH
TEXHOJIOTMYECKUX  IIPO-
1IECCOB, TPUHIUIIBI aB-
TOMAaTHYECKOTO M aBTO-
MaTU3UPOBAHHOTO

YIPaBICHUS W TUIOBYIO
OpraHU3aIUIO COBpe-
MEHHBIX CHCTEM IIpO-
MBIIUIEHHOW aBTOMATH-
3aIuu, Hay4YHO-
000CHOBAHHBIE METOIbI
UX aHQJIM3a U HACTPOMKHU

@parMeHTapHbIC 3HAHUS
TEXHUYECKUX CPEJICTB aB-
TOMATUKH M CHUCTEM aB-
TOMAaTU3ALMH TEXHOJIOTU-
YECKUX IIPOLIECCOB,
MPUHIMIIOB aBTOMAaTH4e-
CKOTO M aBTOMATU3HUPO-
BAHHOT'O YIPABIECHUS U
TUIIOBOM  OpraHu3aluu
COBPEMEHHBIX CUCTEM
MIPOMBILIJIEHHON aBTOMa-
TU3aluH, Hay4HO-
000CHOBAaHHBIX METOJIOB
UX aHAJIM3a U HACTPOUKHU

CdopMupoBanHble WU
HETOJIHBIC 3HAHUS TEXHH-
YECKUX CPEICTB aBTOMa-
TUKH U CHUCTEM aBTOMAaTH-
3allUd  TEXHOJOTHYECKHX
MPOIIECCOB,  MPHUHIIUIIOB
aBTOMAaTHYECKOTO U aBTO-
MaTU3UPOBAHHOIO YIIPaB-
JeHUsT U TUIIOBOW opra-
HU3AlUM  COBPEMEHHBIX
CUCTEM  MPOMBINIICHHON
aBTOMAaTH3alllMKM, Hay4YHO-
000CHOBAaHHBIX  METOJIOB
UX aHAJIM3a U HACTPOMKU

VYMeTb: cocTaBIATh U
YUTaThb CXEMBbI CUCTEM
aBTOMAaTHUKH U aBTOMa-
THU3allU TEXHOJOIn4e-
CKHUX IIPOLIECCOB, MTPU-
MCHATHh TCXHUYCCKUEC
CpeAcTBa aBTOMaTUKH U
aBTOMaTHU3alluu TCXHO-
JIOTHYECKUX MPOLIECCOB
C YYETOM Hay4YHBIX pe-
KOMEHIal1i 1o ux
HAaCTpPOUKe

®parMeHTapHOE YMEHHE
COCTaBJISITh U 4YHUTaTh
CXEMEBI CHCTEM aBTOMAaTH-
KA M aBTOMAaTHU3aIlUH TeX-
HOJIOTMYECKUX  MpOleC-
COB, IIPUMEHSATh TEXHUYE-
CKHME CpeJICTBAa aBTOMATHU-
KA M aBTOMAaTHU3aIUH TeX-
HOJIOTMYECKUX MPOIIECCOB
C YYETOM Hay4HBIX PEKO-
MEHAIUN o ux
HaCTpOHUKE

B uenom ycnemninoe yme-
HUE COCTaBJIATh M YUTATh
CXEMBbI CHUCTEM aBTOMATH-
KU U aBTOMAaTU3aLHUH TeX-
HOJIOTUYECKHUX MPOLIECCOB,
MPUMEHATh TEXHUYECKUE
Cpe/lcTBa ABTOMATUKU W
aBTOMAaTHU3ALMU TEXHOJIO-
TMYECKUX IIPOLECCOB €
Y4€TOM HAy4YHBIX PEKO-
MeHganui o ux
HaCTpOMKe

Bnanern: HaBBIKAMHU HC-
MIOJIL30BAHUSI  METOJIOB
aHajM3a W HACTPOUKH
TEXHUYECKUX  CPEICTB
aBTOMATUKH W aBTOMa-
TU3AIMA  TEXHOJIOTHYe-
CKHX ITPOIIECCOB

@®parMeHTapHOE  BIAfe-
HUE HaBBbIKAMH HMCHOJIb30-
BAaHMS METOJ/IOB aHANIM3a U
HACTPOMKU TEXHHUYECKUX
CPEICTB aBTOMATHKU U
aBTOMATU3ALMU TEXHOJIO-
THYECKUX MPOLECCOB

B nenom ycnemmsoe Bia-
JIEHUE HABBIKAMU HCIIOJIb-
30BaHUsl METOJIOB aHAJIN3a
U HAaCTPOMKM TeXHHUYe-
CKHUX CpEeACTB aBTOMAaTHKHU
U aBTOMAaTH3allMM TEXHO-
JIOTUYECKUX MTPOLIECCOB

OIIK-5
(OIIK-5.2)

3HaTh: AKCIEPUMEH-
TalbHbIE W pacueTHHIC
METOABl  ONpeAeTeHUS
CTaTUYECKUX U JUHAMHU-
YECKHX  XapaKTePUCTHK
3JIEMEHTOB aBTOMAaTHUKH

@®parMeHTapHbIE 3HAHMS
JKCIIEPUMEHTAIBHBIX U
pacyYeTHBIX METO/I0B
ONpEeleeHUsT  CcTaruye-
CKMX M JMHAMHUYECKUX
XapaKTEPUCTUK  DJIEMEH-
TOB aBTOMAaTUKHU

CdopMupoBanHble  WUIHU
HETIOJIHBIC 3HAHUS JKCIIe-
PUMEHTAIBHBIX M PacyeT-
HBIX METOJIOB OMpe/ee-
HUS CTaTUYCCKUX W JIHHA-
MHUYECKUX XapaKTCPUCTHK
HJIEMEHTOB aBTOMATUKH

YMeTh: NpUMEHATHh TEX-
HUYECKHE CpPEJICTBA, Ma-
TEeMaTUYECKUN amnmapar
U CHeuuaIn3upOBaHHOE
nporpaMMHoe  obecrie-
YeHue Ui HCCIeaoBa-
HHSI CBOMCTB 3JIEMEHTOB
aBTOMAaTUKH

®parMeHTapHOE yMEHHE
MNPUMCHATh TCEXHHUYCCKUC
CpeacTBa, MaTreMaruye-
CKHI ammapar ¥ chenua-
JIM3UPOBAHHOE po-
rpaMMHOe obecrieueHue
I E WCCIIEIOBAHMS
CBOMCTB DJIEMEHTOB aB-
TOMAaTHKH

B uenom ycnemHoe yme-
HUC NPHUMCHATH TCXHHUUYC-
CKHE CpelICTBa, MaTeMa-
TUYECKUH ammapaTr M crie-
[UAJIM3UPOBAaHHOE  TIPO-
rpaMMHOe  ofecrieueHue
Ui WCCIIEIOBAHHS
CBOMCTB 3JIEMEHTOB aBTO-
MaTHKH

Bmagers: METOJaMH
3KCHepI/IMeHTaHBHOFO
HCCIIEIOBAHUS XapaKTe-
PUCTUK DIIEMEHTOB aB-
TOMATHUKHN

@®parMeHTapHOE  BIaje-
HUE MCETOJAaMH OKCIICpH-
MEHTAJILHOI'O HCCJIEI0BA-
HUs XapaKTEPUCTHK JJIe-
MEHTOB aBTOMAaTUKHN

B nenom ycnemmsoe Bia-
JIEHUEe MEeTOJIaMU DJKCIe-
PUMEHTAIIBHOTO HUCCIIEN0-
BaHUS XapaKTEPUCTHUK
DJIEMEHTOB aBTOMAaTUKHN




1.3 Onucanue noxka3sareJsieil U KpUTEpHeB OlleHNBAHUS KOMIIeTEHIUI
AUCHHUILIMHBI B popMme 3aueTa

Ounenka Kpurepun

3auTeHO |BBIMOJIHEH YCTAaHOBIICHHBIA MO JUCIHILIMHE O0OBEM CaMOCTOSTEIBHBIX paboT, B
mporecce OOydeHHMs WM B Xoae cobOecemoBanusi (pu HEOOXOIUMOCTH)
MPOJICMOHCTPHUPOBAHBI JIOCTATOYHO TBEPJbIC 3HAHUS Marepualia, YMCHHS U
HaBBIKM MX WCIIOJIb30BAHUS MPU PEIICHUH KOHKPETHBIX 3aj/1a4, MoKa3zaHa c(hopMHu-
POBAHHOCTH COOTBETCTBYIOIINX KOMIICTCHIIUMN, MPOSIBIICHO MMOHUMAHKE CYITHOCTH
U B3aUMOCBSI3M PAcCMATPUBACMBIX MPOIECCOB M SIBJICHWUMW, JIaHbl NPaBUIIBHEIC,
MOJIHBIE OTBETHI HAa OOJIBIIMHCTBO BOMPOCOB; HET IPYOBIX OIIMOOK, MPU OTBETAX
Ha OTJIEJIbHBIC BOIIPOCHI MOTYT OBITh JIOMYIIEHBI OTJEIIbHBIC HETOYHOCTH

He 3aureHO|HEe BBINONHEH YCTAHOBJICHHBIM MO JUCHUIUIMHE 00BEM CaMOCTOSITEIBHBIX padoT,
COOTBETCTBYIOIIME KOMIIETCHIIUU HE C(HOPMUPOBAHBI IIOJTHOCTHIO WIM YAaCTUYHO, B
XxoJie cobeceJOBaHUS HE JIaHO OTBETa, WJIM JlaHbl HENPABUIIbHBIE OTBETHl Ha
OOJBIIMHCTBO  BONPOCOB, IMPOJEMOHCTPUPOBAHO HENOHMMAaHUE CYIIHOCTU
IPEJJIOAKEHHBIX BOIIPOCOB, TOMYLIEHBI I'pyOble OIIMOKH IIPU OTBETE HA BOIIPOCHI

2. TAIMOBBIE KOHTPOJIBHBIE 3AJJAHWUS U UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE 1151 OIEHKHW 3HAHWI, YMEHUI, HABBIKOB U OIIBITA
JAEATEJBHOCTHU, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA
KOMIIETEHIIUM B IPOIIECCE OCBOEHMSI OBPA3OBATEJIbHOI ITPOI'PAMMBI

2.1. BapuaHTbI KOHTPOJBHBIX 3a/1aHuii (padoT)

— Paspabomams cmpykmypHuyr ()YHKUUOHAIbHYIO CXEMY AGMOMAMUYECKOU CUCHEMbl
pecynuposanus memnepamypovl 6 HOMeu,eHuu

Cxema, nokazanHas Ha pucyHke 1, mpencrasisier ACP temnepatypsl B momenieHun. O0bek-
ToM perynupoBanus (OP) B qaHHO# cucTeMe sBIsSETCS MOMEIICHHE, PeryaupyeMas BeJIu4rnHa
KOTOPOT'o — TeMIIEpaTypa BHYTpH NOMeLIeHHs 6, peryaupytoliee (ynpasisiollee) Bo3AeicTBUE —
TeMIeparypa Bo3ayxa 6k, OCTYIANIIETro U3 Kaopudepa u BOZMYIIArOIIee BO3ICHCTBHE — H3-
MeHeHHs BHEITHHUX (akTopoB f (B 00miem cirydae u3MeHeHHe TeMnepaTrypsl aTMOC(EpHOTO BO3-
JyXa, €ro BIQXKHOCTH, CKOPOCTH BeTpa). [Ipu nccienoBaHmu CHCTEMBI B Ka4eCTBE OCHOBHOTO
BO3MYIICHUS CIIEAYET pacCMaTpUBaTh M3MEHEHUE TEMIIEpaTyPhl OKPYKAFOIIETO BO3/IyXa.

Bocnpunumaromum opranom — BO (gaTuyukom, 4yBCTBUTENBHBIM 3JIEMEHTOM) B 1aHHON ACP
SBIISIETCS TEPMOPE3UCTOP Ry, BKIIIOYEHHBIH B MOCTOBYIO CXEMY, 00€CIIEUHBAOLIYIO C TIOMOIIBIO
pesuctopa Ro 3amanue He06X0AUMOT0 3HaYEHHS TEMIIEPATYPHI B IOMEIIEHUH U BBITOTHS OIS
Takke QyHKIMHM cpaBHUBarolero oprana — CO (s1eMeHTa cpaBHEeHHs). Y CHIIEHHE CUTHaa pa3-
6amanca AU (curHana paccoriacoBaHUs) U3MEPUTEITLHON MOCTOBOU CXEMBI 00ECTICUMBAETCS T10-
cpenctBoM ycumTens. Y cuieHHbii curaan U obecrieunBaeTt BpaiieHrue 1ByX(pa3HOTro UCIOJ-

HUTCIBHOT'O ABUTAaTCIIA, KOTOpLIf/'I HU3MCHSACT BCIIMYHUHY IICPCMCIICHUS KJIallaHa (3aCJ'IOHI(I/I) Ha



TpyOOIIpOBO/IE MOauu Napa B Kajopudep, TeM CaMbIM JOCTUTAETCS U3MEHEHHUE TEMIIEPaTyphl

BO3/lyXa Ha BBIXOJIe Kaopudepa — peryIupyromero BO3AHCTBUS Ha 00bEKTE PETryINPOBAHHUS.
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1 — nomemenue; 2 — TermI000MeHHHK (Kajmopudep); 3 — u3MepurTenbHas MOCTOBas cxema; 4 —
IBYX(a3HbIi HCIIOTHUTEIBHBIN IBUTATEND; 5 — nu(hepeHInaIbHBIA MATHUTHBIA YCUITUTENb; 6 —
KJIaItaH (3acJIOHKA)

Pucynok 1 — Cxema cucteMbl aBTOMaTH4YECKOTO PETYIMPOBAHMSI TEMIIEPATYpPhl B IOMELLIEHUU

Bo3dyx

— Ilo ouggepenyuanvnomy ypasnenuro onpeoerums nepeoamoyHylo QYHKyuw u
CHPYKMYPHYIO CXeMY ITIeMeHma.
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— 1Ilo nepeoamounoii hynkyuu 3nemenma naioume eviparicenue AOXY u nocmpoiime
ee zpaguk. Pasmepnocms nocmoannvix epemenu T, T, T> 6 cekynoax.

[Tepenarounas GpyHK- Bapran 3Ha4YeHHs TApaAMETPOB
s k T

1 10 0,1

2 9 0,2

3 8 0,3

4 7 0,4

k 5 6 0,5

W(p) Tp® +p 6 5 0,6
7 4 0,7

8 3 0,8

9 1 0,9

10 8 0,1

— Ha ocnoee 3a0annoit cmpykmypnoii cxemol uccieoyiome ACP na ycmoiituugocmo no
00HOMY U3 KpUMmeEpPUes U ¢ NOMOULbI0 KOMRbIOmMePHo20 mooeauposanus. Ilpou3see-
oume ananus kauecmea ACP na ocnoge pe3yiomamog ee KOMNbIOMEPHO20 MOOEIUPO-
eéanus (evitnoansaemcs 60 epemsa 3auamus Ne6).
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Ilepenarounslie GyHKINU

k
Wi(p)z——4
«p) T2p?+2bT, p+1

Ws(p)= Ks

Bapuast 3HaueHus IapaMeTpoB
ki | ko | ks | ka | ks | T3,¢ | T c b
1 151 6 | 5| 4] 3 1 08 | 1,2
2 141 7 | 3 |5 |10 9 3 0,8
3 13| 8 2 | 319 7 2 1,6
4 12 |1 9 1|2 |8 3 1 2,0
5 11110 ] 9 1|7 2 05 |02
6 10| 5 | 8| 9| 6 4 3 0,7
7 9 14 ]10] 8|5 6 2 0,3
8 8 | 3 |4 |7 |2 3) 3 0,5
9 7 2 6 (10 ] 1 8 4 1,3
10 6 1 716 | 4 10 6 0,9

- Hposecmu MOOeJIMPOGaHue J1eMEeHmMa A8MOMAMUUECKOU CUCHEMbL pecyiuposarnus 6
COOMEEMCMaEUU C 3a0aHHbIM eapuanmom

[TpunMnu- Bxonnas
Bapu- HaunmenoBanwue site-
ajabHas Y BBIXOJHAas Be- Ilepenarounas GpyHKIUsA
aHTBI MEHTAa
cxemMa JIMYUHBI
1 2 4 6
1 Tepmornapa, moMelIleH- Temneparypa B E,.(P) K,

HKYX

Has B 3alllMTHBIN KO-

00BeKTE U3Mepe-
uust 0°.

OJ1C nHa 3axu-
Max TepPMOIIaphbI
E

X

W(p) = - ,
(p) Ho(p) Tmn p+ 1

rne k,,,— KoapUIHEeHT
nepeaayu;

T,,,— IOCTOSIHHAasl BpeMe-
HU T€PMOMapBhl.

K., =0,001B/°C;

T, =1cC.

— Ilo cmpykmypmnoii cxeme ACP, 3a0annoit npenooagamenem, npogeoume mMooeauposa-
Hue 6 cpeoe SimInTech no ucxoonsim oannvim u ouenume ee ycmouuugocms. Illymem
uU3MeHeHua Koiygpuyuenma nepeoauu 3a0anHn020 npenooasamenem OUHAMUYECKO20
36ena onpedenume e20 Kpumuueckoe 3HaueHue u eeauyumvl, npu komopwvix ACP
ycmouuuea u Heycmouuuea




— Ilpouszsecmu mooenuposanue 06yXno3uyUOHHOU CUCHIEMbl AGHOMAMUYECKO20 pecy-
JUPOCAHUA
JUJ1s 3HAaUUTENBHOTO KOJIMYECTBA HATPEBATEIBHBIX TPUOOPOB MPUMEHSETCS IBYXIO3UIIMOHHAS
ABTOMaTHuYecKas CUCTEMa peryinpoBaHus ¢ ucnoyibzopanueM TOH. Eciu takas ACP peanuzy-
€TCsl Ha AJIEKTPOHHBIX KOMIIOHEHTaX, TO B HEH UMEETCS ABYXIIO3UOLIMOHHBINA AJIEKTPOHHBIN pe-
TYJSTOP, NaTYUK TEMIIEpaTypbl, YCHUIUTEIb, HEOOXOAUMBIH AJIsl yBETUUYECHUS MOIIIHOCTH 3JIeK-
TPOHHOTO peryisTopa uis ynpasienus TOH.
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CrpykrypHas cxema nByxno3unnoHHon ACP temnieparypsl

[TycTh TuHAMHYECKUE CBOMCTBA 00BEKTA yIIpaBJICHUs (PETyIUPOBAHHMS) OMUCHIBAIOTCS
nepeJaToYHbIMU QYHKIUSAMU:

— 110 peryJupyrolleMy BO3IeHCTBUIO:

k
W, (p) = —2—,
’ T, p+1
— 110 BO3MYHIaIOHI€My BOSI[CP'ICTBHIOI
K,
WB ( p) = )

T p+1

oy
rae Ko 1 K » — k03 durreHTs nepeaaun 00beKTa yrpaBieHUs 10 PETyIUPYIOIIEMY U BO3MYIIa-
IOIIEMY BO3JICUCTBUSIM,

Toy — MOCTOSIHHASL BpEMEHH 00BEKTa YIPaBICHUS.

[lepenaTounas GyHKIUS TaTUMKA!

k

WBO(p) :T{)—i_la
0

rie Ky, — koaddurpenT nepenaun naTauka,

Toy — INOCTOAHHAA BPEMCHHU JaTUHUKaA.



[Tepenatounas GyHKIMS YCUITUTEIS:
Wyo (p)= ky,

riae ky — koappunment nepenaun yCuIuTENsL.

ITepenarounas ¢pyukmus TOH:

W, (P) =

I(T3H

TrouP +1’

rae Krou - koaddunuent nepenaun TOH,

Tton — nocTosinHas BpeMenu TOH.

Wcxonuple maHHbIC ISl MOJCIUPOBAHUS IBYXNI03ULIMOHHON ACP

Bapuant | Toyc | To,c | Trom, Ko Ks Ko Ky Kron 6.,
¢ B/°C pan/B*c | °C 0y, °C
Bay | Bay
1 600 | 10 100 | 0,14 1 0,1 |44 2 -10 25 30
2 1140 | 9 64 012 | 09 | 0,09 |40 1,6 -5 20 26
3 842 | 8,4 96 0,13 [ 0,95| 0,087 |41 1,8 -15 18 25
4 590 | 76 | 108 | 0,15 | 0,97 | 0,095 |39 2,1 -10 30 31
5 475 | 8,5 74 0,14 |1,05| 0,105 |45 2,2 -5 21 23
6 987 [12,8| 124 | 0,15 |1,07| 0,11 |44 2 -15 22 25
7 1200 | 15 69 011 | 1,1 | 0,108 |40 2,3 -11 26 28
8 1050 (11,7 75 |0,145|0,87| 0,094 |39 2,1 -25 29 31
9 740 | 9,5 80 0,13 [ 0,96 | 0,092 |43 1,98 -18 21 27
10 810 | 21 130 | 0,16 | 1,02 | 0,12 |42 1,95 -16 19 24
2.2. Bonpocsl K 3a4eTy
Konaw nn-
Ne JTUKAaTO-
Bo- Bomnpocsl POB 116-
po CTHDKCHUS
ca KoMIIe-
TEeHIINHU
1 2 3
1 Yro noHMMaeTcs 1Mo cucTeMoit JokanpHou aBToMaTuk, ACY TII n ACY VK-1.1
11?7 YK-1.3
2 OCHOBHbIC TIPHHIIKITBI TIOCTPOCHHSI CUCTEM yIpaBieHus pexxumamu padorsr | OINIK-1.1
ANEKTPUPUIIUPOBAHHBIX U aBTOMATHU3UPOBAHHBIX TEXHOJIOTUYECKUX TIPO- OIlK-1.4
1[ECCOB OIIK-4.2
3 Yro Takoe 00BEKT YIIPaBJIEHNUS; BO3MYIIIAIOIIIEE, YIIPABISIOIIEe BO3IEH- OIIK-5.2
CTBUS, YIIpaBlisieMas BenuynHa?
4 UYro Takoe aBTOMarnueckuil perynsarop? [IpuHuun nercTBus, Ha3HaYEHUE
PETYJIATOPOB.
5 CxeMbl aBTOMAaTHKH: QYHKIIMOHAIbHBIE U CTPYKTYPHBIE.
6 UTto noHMMaeTcs MoJ| IEKOMITO3UIIMeN 3a7a4 U CUCTEM aBTOMAaTUKU?
7 [TonsiTHe craTnveckoro (YCTAHOBHUBIIIETOCS ) PeKUMa pabOTHI. XapaKTepu-
CTHKHU CTaTUYECKOTO pexKHUMa.
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8 [ToHATHE TMHAMUYECKOTO peXuMa. XapaKTePUCTUKH JUHAMUYECKOTO pe-
KUMA.
9 [IpeoOpaszoBanue audhepeHINaTFHOTO YPaBHEHUS K alre0OpandeckomMy BH-
ny. [lonsTre nepenaTouHoi GyHKINUH.
10 Tunosele BXOgHbIE BO3ACHCTBUSA. [IoHATHE IEPEXOAHON U UMITYJILCHOM I1€-
PEXOIHON XapaKTEePUCTHK.
11 Ionsarue AUX, ®UX u ADUX.
12 | [IpeoOpa3oBaHue CTPYKTYPHBIX CXeM K OJHOKOHTYPHOMY BUAY. DKBUBA-
JICHTHAs TepenaToYHas QyHKIHS y4acTKa CTPYKTYPHOH CXEMBbI IIpU T10-
CJIeIOBATEILHOM, MapaIeIbHOM U BCTPEUHO-TAPAIICIIBHOM COSTMHEHUH
3BEHbEB.
13 | [lonsTHe caMOBBIpAaBHUBAHUS O0BEKTA YIIPABICHHUS.
14 [Tonsitue 3anazapiBanus B OY. Bunbl 3anazapiBanuid. [lepexoanbie xapak-
TepucTUKU OY B 3aBUCUMOCTH OT HAJIMYUS €EMKOCTEH U 3aIa3/IbIBaHUM.
[ToHSATHS TOCTOSHHBIX BPEMEHH.
15 IloHsATHE TUIIOBOTO TUHAMUYECKOTO 3BEHA.
16 | CrpykTypHas cxema o0beKTa ynpasieHus. [IpuHIum cyrnepno3uimm.
17 [Tonsitue ycroitunBoctu ACP. [lepexonHble XapaKTEpUCTUKN YCTOMUNBBIX
u HeycTtoluuBbix ACP.
18 | CnocoGsl onlenku ycrorunocti ACP.
19 | Kpurepuii ycroitunoctu ['ypBunia. O61acTh NpuMEHUMOCTH.
20 | Kpurepuii ycroitunBoctn Muxaiinosa. O6;1acTh IPUMEHUMOCTH.
21 | Onpenenenue obnactu ycroitunBoctd ACP mpu nomomu D-pa3zouenusi.
22 | Ilpsimbie mokasarenu kauectBa paboTel ACP equHIYHbBIE U HHTETpaIbHBIE.
23 | KocBenHsble nmokaszarenu kauectsa padbotsel ACP.
24 | TunoBsle 3aKOHBI OJJHOKOHTYPHBIX PErYISTOPOB HEMPEPHIBHOTO JICHCTBHUA.
Wx ocoOeHHOCTH.
25 | Uro noHMMaeTcs MoJ| ONTUMATbHBIMU HACTPOMKAMH aBTOMaTHYECKOTO pe-
rynsitopa?
26 [ToHsiTHE W TPUHIIMT AEHUCTBHS HEJTWHEMHOTO MO3UIIMOHHOTO PETYIIATOPA.
27 | YcnoBus BeIOOpa 3aKOHOB PEryJIUPOBAHMSL.
28 | IMonsitue ACP ¢ TONOJHUTENEHBIMEA CUTHAJIAMH.
29 Knaccudukanus TeXHUUECKUX CPEACTB aBTOMATHKU M CUCTEM aBTOMAaTH3a- YK-1.2
MU TEXHOJIOTMYECKHUX MPOILECCOB OI1K-4.2
30 | [ToHsATHE TOTMYECKOTO YIpaBIEHUS U JOTMYECKOro aBToMaTa. B uem otiu- OIIK-5.2
YHe MPOrPaMMHBIX aBTOMATOB OT aBTOMATOB CO CXeMHOM Jorukoit? [lons-
THE aBTOMATa C MaMsIThIO.
31 | Yro moHMMaeTcs O] ONTHMAaIbHBIM yrpaBieHnemM? Uto Takoe craTuye- OIlK-4.2
CKas U JMHAMHUYECKast ONTUMU3AIHI? OIIK-5.2
32 Tunosas opranuzarnus TpagunnonHot ACY TII. Texuuueckue cpeactpa YK-1.2
paznuusbiX ypoBHet ACY TIIL OIIK-4.2
33 | llousatue YBM. OcHoBHBIE TUTIEI YBM. OIIK-5.2
34 | llonsrue IJIK, TpeboBanus k HUM. CriocoOb1 mporpammupoBanus [JIK.
35 | [lonsaTHe naTumka, reHepaTopHble, MapaMeTPUUECKUE U MEXaHUUECKUE
peoOpa3oBaTeH.
36 | Buapl u npuHIUNI IEHCTBUS JATYNKOB TEMIEPATYPHI.
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37 [IpuHIMIT NElCTBUS U HA3HAYECHHUE TOTEHIUOMETPUUECKUX JaTYMKOB. X
JIOCTOMHCTBA M HEJOCTAaTKU. Kak 3aBUCUT MOTPEITHOCTh MOTCHIIMOMETPH-
YECKUX JATYMKOB OT CONMPOTHUBIICHUS HATPY3KU?

38 | Cyrb MeTO/a SKCIEPUMEHTATILHOTO ONPE/ICIICHHS TUHAMUYECKUX XapaKTe- OIIK-5.2
PHUCTHK DJIEMEHTOB aBTOMATHKHU.
39 | Ha3znavenue u cocTaB UCIIOJHUTEIHHOTO YCTPOMCTRA. YK-1.2
40 [ToHsiTHE ¥ BUABI HCIIOJIHUTENBHBIX MEXAHU3MOB. OIIK-4.2
41 | TloHsATHE U BUIBI PETYIMPYIOLIMX OPraHOB. OIIK-5.2
42 | Buapl ¥ IPUHIUT IEHCTBHS JIEKTPOABUTATEIILHBIX UCIIOJTHUTEIBHBIX Me-
XaHU3MOB.

43 HpI/IHI_[I/IH HeﬁCTBHH SJICKTPOMArHMTHBIX UCIIOJTHUTCIIbHBIX MCXaHU3MOB.

44 Bunbl v ipuHIATT NEHCTBHSI SJICKTPOMArHUTHBIX My(T.

45 | OcoOGeHHOCTH, YCTPOICTBO U MPUHIUN IEHCTBUS MUKPOIIPOLIECCOPHBIX pe-
T'YJISITOPOB.

46 | Kak 3aBHCAT XapaKTepUCTUKU aBTOKOJIeOATEIHLHOIO pekMa paboThI IBYX-
MO3UIIMOHHBIX aBTOMATHUYECKUX PETYJISITOPOB OT MapaMeTPOB UX HACTPOM-
KM ¥ BO3MYILAIOIIET0 BO3IEHCTBUS?

47 Ilenu u MeToiMKa KoMIibroTepHOro MojenupoBanust ACP

48 | Onpenenenue napaMeTpOB HHTETPUPOBAHUS IIPU KOMITBIOTEPHOM MOJIEIH-
poBanuu ACP

49 CyTb YHCIIEHHBIX METOJIOB ONTUMHU3AINH MTAPAMETPOB PETYIATOPOB MPU
nomotu ITDBM.

3. MeToauyeckue MaTepuaJibl, ONpe/e/siioliue Mpoueaypbl OlleHUBAHUS 3HAHMI, yMEeHUIA,
HABBIKOB H ONBITA eATEJILHOCTH, XaPAKTEPU3YIOIIUX ITATNBI
(opMupoBanusi KoMmneTeHUH

1. ITonoxeHue o TEKyIIeM KOHTPOJIE U IPOMEXKYTOUHON aTTECTALMH 00YYaIOIIUXCs, OCBaU-
BaIOIIMX OOpa3oBaTeNbHbIE MPOTpaMMBbl BBICIIETO 00pa3oBaHUS — MpOrpaMMbl OakaliaBpuarta,
IporpamMMbl crienuanuTera, nporpamMmmsl Maructparypsl CMK-I1-02.01-04-21 / pa3pa6. T.A. Jla-
muHa. — 3epHorpana: AsoBo-UepHoMopckuil nHkeHepHbIi MHCTHUTYT OI'BOY BO JloHckoi
I'AY,2021.-15c.

2. [TonoxxeHne o MPOBEACHUH TEKYIIETO KOHTPOJISI W TMPOMEXKYTOUHON aTTecTalu o0yda-
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