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ITACITIOPT ®OHJJA OHEHOYHbIX CPEJICTB

mucuuiumabel b1.0.16 ABromaruka

No KonTponupyemeie Ko unaukaropa HaumenoBanue
i pa3zensl JOCTHIKEHHS OLICHOYHOI'O CPEJICTBA Kon-Bo
JUCHUTIIUHBI KOMIIETEHINI Y UHBIX MaTepuaJoB
Onucanue mnokasareine U Kpu-
1 TEPUEB OLICHUBAHUS C(?OpMI/IpO- 7
BaHHOCTH KOMIIETEHLIMH, OIuca-
HUE IIKAJl OLICHUBAHUS
TumnoBbie KOHTPOJBHBIE 3aJaHUS
VK-1.1 U WHBIE MaTepHabl, Heou6xozu/1—
VK-1.2 MbIC JUIS OLHKH 3HAHMH, yme-
2 VK-13 HUW, HABBIKOB M OIIBITA JIESTEIb- 5
B nesom OIMK-1.1 HOCTH, XapaKTEPH3YIOLIHX dTalbI
OIK-1.4 dbopMUpOBaHUS KOMIETCHIWHA B
OITK-4.2 Npouecce  OCBOCHHS oOpa3oBa-
OITK-5.2 TEJIBbHON IPOrpaMMBbI
Meroanueckue MaTepUabl,
ONpeETA0IINE MpoLIeIyPbI
3 OLICHUBAHUS 3HAHWMI, YMEHHH, 3

HaBBIKOB M OTBITA JIESTEIbHOCTH,
XapaKTepU3yIUX dTanbl  (Gop-
MHPOBaHUsI KOMIIETCHIIUH




1 ONUCAHME MOKA3ATEJIEN 1 KPUTEPUEB OHEHUBAHWA
COPOPMUPOBAHHOCTHU KOMIIETEHIIMU,
OINMCAHME HIKAJI OHEHUBAHMUSA

1.1 Onucanne mKajabl OHeHUBAHUS CPOPMHPOBAHHOCTH KOMIIETEHIIHIA

CdopMupoBaHHOCTH KOMITETEHITUH IO TUCIUIUIMHE OIICHUBACTCS MO 2-0aJUTbHOM MIKAIOH:
«3a4TEHOY, HE 3aUTECHO.

1.2 Onucanmne nokasareseil M KpUTepueB OLlCHUBAHUS C(DOPMHPOBAHHOCTH KOMIIeTeHIM I
10 JUCUHILINHE, o0ecleYnBalolIie JOCTHKeHUE NIAHUPYEMBbIX Pe3yJIbTATOB 0CBOCHHs 00-
pa3oBaTeIbHON NPOrPaMMBblI

Kox kommerennu
(uHAMKATOpA J0-
CTU)KEHUS KOMIIE-

Pesynprar 00yueHus
10 JUCHIUTUINHE

Kpurepuu u mokasaTesy OLlCHUBAHUS PE3YJIbTATOB
0o0y4JeHus

«HEC 3a4TCHO»

«3a4YTCHO»

TCHIIMH )
1 2 3 4
®parmMeHTapHbIC 3HAHUS
3HaTh: MPUHLMIBI T0- CdopmupoBaHHbIE 1501051
MIPUHLIUIIOB TOCTPOEHUS
CTPOECHUSA CUCTEM HETOJIHBIC 3HAHUS MPHUH-
YIIPABJICHUS U JEKOMIIO- CHCTEM yIpaBJICHUS 1 LHUIOB TOCTPOCHHUS CH-
3UIMU 3a7a4 aBToMaTu-| ACKOMIIOSHIINH 3a/1a4 CTEM yIpaBIEHUS H Je-
KH, kiaccudukanuro | IBTOMATHKH, Knaccupu- KOMIIO3HUIIMM 3aJad aBTO-
TEXHHUYECCKUX CpeacTB| KallMM TCXHHUYICCKHUX MaTHKU, KﬂaccmbHKaum/I
aBTOMATUKU M aBTOMa-| CPEJICTB aBTOMATHUKU M |TEXHUYECKUX CPEACTB aB-
TU3alUM  TEXHOJIOTUYE-| apTOMATH3AIMK TeXHO- |TOMATUKA M aBTOMaTH3a-
CKHX IIPOLECCOB, HX OC-| joryueckux mpoeccos, |LHH TEXHOJOTHYECKUX
HOBHBIC  XAPAKTEPUCTH- | 1o 0 apron XapaKTe- MPOLECCOB, UX OCHOBHBIX
KM, METOJIbI aHaJHn3a aB- XapaKkTepPUCTUK, METOJIOB
PUCTHUK, METOJIOB aHAJIU-
TOMATHYECKHUX  CHCTEM a”Hajn3a aBTOMAaTHYECKHUX
peryJimpoBaHus 32 aBTOMATHHCCKUX CH- | oy oren peryJmpoBaHus
CTEM PEryJIMpOBaHUs
VK-1 YMers: ananm3upoBark | @parmentapHoe ymeHue | B nenom ycnemHoe yme-
(VK-1.1, 3a7a4y yIIpaBJICHUS AQHAJIM3UPOBATH 3a7a4y HUE aHAJIU3UPOBATh 3a-
VK-1.2, TEXHOJIOTHYECKUM 000- | yIpaBlieHUS TEXHOJIOTH- | J1auy YIpaBJICHUSI TEXHO-
YK-1.3) PYAOBaHHUEM U BbIIE- YECKUM 00OpYy/IOBAaHUEM | JIOTUYECKUM 000pY10Ba-

JSTh TUIOBbIE (PYHKIIH-
OHAJIbHBIE JIEMEHTHI
aBTOMATUYECKUX
YIIPaBJISIOLINX
YCTPOWCTB, MMO0MPATH
TEXHUUYECKNE CPEICTBA
JUISL KOHTPOJISl U yIIpaB-
JIEHUS TEXHOJIOTUYE-
CKHUM 000pYy/I0BaHUEM,
OIpeAEIATh OKa3aTe-
JIM KayecTBa paboThl
aBTOMATUYECKUX CH-
CTEM PEryJIUpPOBaHUS

Y BBIJICIISTH TUITOBBIE
(GyHKIMOHATIBHBIE 3J1€-
MEHTHI aBTOMAaTHYECKUX
YTIPaBJISIOLINX
YCTPOMCTB, TOAOUPATH
TEXHUYECKHE CPE/ICTBA
JUTSE KOHTPOJISL ! yTIPaB-
JICHUSI TEXHOJIOTHYe-
CKHUM 000py/ZI0BaHUEM,
OTIpeNIeNIATh OKa3aTenn
KauecTBa pabOThI aBTO-
MaTHYECKUX CHUCTEM pe-
T'YJIHPOBAHUS

HHUEM U BBIACIIATH TUIIO-
Bble ()YHKIIMOHAIbHbBIE
3JIECMEHTBI aBTOMATHYC-
CKUX YIPaBIISIOMINX
YCTPOWCTB, MOJ0UPATH
TEXHHUYECKUE CPECTBA
JUIA KOHTPOJIA U yIIpaB-
JICHUS] TEXHOJIOTUYECKUM
o0opyI0BaHUEM, OTIpe-
JIeNATh TTOKA3aTeNn Ka-
gyecTBa pabOTHI aBTOMa-
TUYECKUX CHUCTEM pery-
JTUPOBAHUS




2

3

4

Brnaners: HaBblKamMu 10-
CTPOEHHUSA CTPYKTYPHBIX
CXEM  aBTOMAaTHUYECKHUX
YCTPOMCTB ympaBieHUs,
METOJIaMU TIOMCKAa WH-
dbopmaruu, HEOOXOH-
MOM [UIsl pelleHHUs 3a1a4
aBTOMATU3AllUU  TEXHO-
JIOTUYECKHUX MPOLIECCOB B
arpOMH)KEHEPUH, METO-
JaMH OLIEHKH YCTOWYH-
BOCTM M IIOKazaresei
KadyeCTBa aBTOMAaTHU4cC-
CKHUX CHCTEM pEryJIHUpO-
BaHU.

®parMeHTapHOE  BIaje-
HHUE HABBIKAMH IOCTPOE-
HUSL CTPYKTYPHBIX CXEM
aBTOMATHYECKAX

YCTPONCTB  yIpaBJICHHS,
METOJaMH IIOMCKAa HH-
dhopmaruu, He0OX0IUMOA
JUISL  pelieHus 3ajav aB-
TOMATH3allUA TEXHOIOIHU-
YECKHUX IMPOIECCOB B ar-
POMHKEHEPHUH, METOJIaMU
OIICHKH YCTOWYUBOCTH M
nokas3areJiei KadecTBa
aBTOMATUYECKUX CHUCTEM
pErynupoBaHusl.

B 1enom ycrmeriHoe Bia-
JICHUE HaBBIKAMH IOCTPO-
CHHUS CTPYKTYPHBIX CXEM
ABTOMATHYECKHX
YCTPOMCTB  yIpaBIlCHHUS,
METOJaMH  TIOMCKA HH-
dbopmaruu, HEOOXOAUMOM
IJISL pelIeHus 3a7a4 aB-
TOMATH3alUK TEXHOJIOTH-
YEeCKUX IIPOLIECCOB B ar-
POUHKEHEPHH, METOJaMU
OILICHKH YCTOHYUBOCTH H
NoKa3aTeleil KayecTBa aB-
TOMATHYECKUX CHUCTEM pPe-
T'YJIUPOBAHHUSL.

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

3HaTh: CTaTHYECKHE H
TUHAMUYECKHE XapaKTe-
PUCTUKH DJIIEMEHTOB U
CHCTEM aBTOMATHKHU, TH-
IIOBBIE  JTUHAMHYECKHE
3BEHbS, MPUHIUIBI Ma-
TEMATUYECKOIO MOJIEIIN-
pOBaHUs DJJIEMEHTOB U
CHCTEM aBTOMATHYECKO-
ro peryjaupoBaHusl TpHU
oMot I1DBM

@®parMeHTapHbIC 3HAHUSA
CTaTUYECKUX U JUHAMU-
YECKUX  XAPAKTEPUCTHK
JJIEMEHTOB M CHUCTEM aB-
TOMATUKH, THUIIOBBIX [IU-
HaMHUYECKHUX 3BEHBEB,
IIPUHLMAIIOB MaTeMaTH4e-
CKOTO  MOJCIMPOBAHUSA
JJIEMEHTOB U CUCTEM aB-
TOMAaTUYECKOTO  peryiu-
poOBaHUsA IIpU  IOMOIIHU
[19BM

CdopmupoBaHHbIE WA
HEIOJIHBIE 3HAHUS CTaTH-
YEeCKUX W AUHAMHYECKUX
XapaKTEPUCTHUK  DJIEMEH-
TOB U CHCTEM aBTOMATHKH,
TUIIOBBIX JUHAMHUYECKUX
3BEHBEB, IPHUHIUIOB Ma-
TEMATUYECKOIO  MOJIEIIH-
pOBaHUS DJIEMEHTOB M CH-
CTEM aBTOMAaTHYECKOT'0
peryJaupoBaHusl MpH TIO-
moru [I1DBM

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

@parMeHTapHOE yMEHHE
ONpENENATh CTAaTHUYECKUE
U JUHAMHYECKHE Xapak-
TEPUCTUKUA DIIEMEHTOB M
CUCTEM aBTOMATHUKH,
MPOU3BOJUTh  PACUEThI
MEePEXOIHBIX MPOIIECCOB B
cUcTeMax  aBTOMaTH4Ye-
CKOTO pEeryiIupOBaHUs
nipu nomouu [19BM

B nenom ycnemrHoe yme-
HUE OMpEAeNiATh CTaTHu4e-
CKHME U TUHAMHUYECKHE Xa-
PaKTEpUCTUKH DIIEMEHTOB
M CHCTEM AaBTOMATHKH,
MIPOU3BOJUTH PACUETHI TIe-
PEXOJIHBIX TPOIECCOB B
chcTeMax aBTOMaTHyYe-
CKOT'O peryJupoBaHus Mpu
nomoru [1DBM

Bnaners: metomamu pe-
LIEHUsI THUIOBBIX 3a]1a4
aBTOMATUKH, METOJIUKOU
BBOJIa HCXOJHBIX JaH-
HBIX U pacuera mepexo/-
HBIX TPOILIECCOB B aBTO-
MaTUYECKUX  CUCTEMax
pEeryJaupoBaHus TMPH I10-
moru IT9BM.

@®parMeHTapHOE  BIaje-
HUEC MCTOJaMH PCIICHUA
TUIIOBBIX 3aJa4 aBTOMa-
TUKH, METOJUKOH BBOJA
HUCXOJHBIX JAaHHBIX U pac-
yeTa MNEepeXOAHbIX IIPo-
LIECCOB B  aBTOMAaTH4e-
CKMX CHCTEMax peryiu-
poBaHUA T1IpU [MOMOIIU
[I9BM.

B nenom ycnemnoe Bia-
JI€HUE METOAAMU PELICHUs
TUIOBBIX 337a4 aBTOMa-
THKHA, METOJIMNKON BBOA
HCXOJIHBIX JaHHBIX M pac-
yera IMEPEXOAHBIX IPO-
L[IECCOB B aBTOMATHYECKUX
CUCTEMAX pEryJupOoBaHUs
pu nomomu [I19BM.
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OIIK-4
(OTIK-4.2)

3HaTh: TEXHUYECKUE
CpEICTBAa aBTOMATUKH H
CUCTEM aBTOMATH3aLUU
TEXHOJOTUYECKUX  IIPO-
L[ECCOB, TPUHLUIIBI aB-
TOMAaTUYECKOTO M aBTO-
MaTU3UPOBAHHOIO

YIPAaBIEHUS W THUIIOBYIO
OpPraHH3aLMI0 COBpE-
MEHHBIX CHCTEM IIpO-
MBILIJICHHOM aBTOMATH-
3alMH, Hay4yHO-
00OCHOBAHHBIE METOIBI
UX aHQJIM3a U HACTPOUKHU

@parMeHTapHbIE 3HAHUSA
TEXHUUYECKUX CPEJCTB aB-
TOMAaTUKH M CHUCTEM aB-
TOMATH3aLU¥ TEXHOJIOTH-
YECKUX IIPOLIECCOB,
IIPUHLIMIIOB aBTOMaTHYe-
CKOTO M aBTOMATU3HPO-
BAaHHOTO YIPAaBIEHUS U
TUIIOBOM  OpraHu3aluu
COBPEMEHHBIX CUCTEM
IIPOMBIIIJICHHONW aBTOMa-
TU3aLUHY, Hay4HO-
00OCHOBAHHBIX METOJIOB
UX aHAJIM3a U HACTPOUKHU

CdopmupoBaHHble WU
HEIOJIHbIE 3HAHUS TEXHU-
YECKUX CpPEJICTB aBTOMa-
TUKH U CHUCTEM aBTOMAaTH-
3allMM  TEXHOJOTHYECKHUX
IIPOLIECCOB,  IPHUHIIUIIOB
aBTOMATUYECKOTO M aBTO-
MaTU3UPOBAHHOIO YIIPaB-
JEHUs W TUIIOBOW opra-
HU3ALKUH  COBPEMEHHBIX
CUCTEM  IPOMBIIUICHHON
aBTOMATH3allMM, Hay4HO-
00OCHOBAHHBIX METOJIOB
UX aHAJIM3a U HACTPOMKU

YMeTh: COCTaBIATh U
YUTaThb CXEMBI CUCTCEM
aBTOMAaTHUKH U aBTOMa-
THU3allU TCXHOJIOIn4e-
CKHUX IIPOLIECCOB, MTPU-
MCHATHh TCXHUYCCKUEC
CpeAcTBa aBTOMaTUKH U
aBTOMaTHU3alluu TCXHO-
JIOTHYECKUX MPOLIECCOB
C YYETOM Hay4YHBIX pe-
KOMEHIal1i 1o ux
HAaCTpOWKe

@®parMeHTapHOE yMEHHE
COCTaBJIATh H 4YHUTaTh
CXEMEBI CHCTEM aBTOMAaTH-
KA M aBTOMAaTHU3aIuH TeX-
HOJIOTMYECKUX  MpOleC-
COB, IIPUMEHSATh TEXHUYE-
CKHME CpeJICTBAa aBTOMAaTH-
KA M aBTOMAaTHU3aIuH TeX-
HOJIOTMYECKUX MPOIIECCOB
C YYETOM Hay4HBIX PEKO-
MEHAIUN o ux
HaCTpOMKeE

B nenom ycnemnoe yme-
HHE COCTaBIIATh M YHNTaTh
CXEMBI CHCTEM aBTOMATH-
KA W aBTOMAaTH3allUHd TeX-
HOJIOTMYECKUX MPOLIECCOB,
MPUMEHATh TEXHUYECKHE
CpEeACTBa ABTOMATHKH U
aBTOMAaTH3allMi TEXHOJIO-
TUYECKUX IPOIIECCOB C
YYETOM HAy4YHBIX PEKO-
MeHanun o ux
HACTpOMKE

Bnanern: HaBBEIKAMHU HC-
MOJIb30BaHUA  METOJIOB
aHalM3a W HACTPOUKH
TEeXHUYECKUX  CPEJICTB
aBTOMATUKH W aBTOMa-
TU3AaIMU  TEXHOJIOTHYe-
CKHX ITPOIIECCOB

@®parMeHTapHOE  BIaJe-
HHE HaBBIKAMH HCIIOJIb30-
BAaHMS METOJIOB aHAIIN3a U
HACTPOWMKH TEXHHUYECKUX
CPEICTB aBTOMATHKU U
aBTOMAaTHU3ALMU TEXHOJIO-
THYECKUX MPOLECCOB

B nenom ycnemsoe Bia-
JICHUE HABBIKAMHU HCIIOJIb-
30BaHUsl METOJIOB aHAIN3a
U HAaCTPOWKM TeXHHU4Ye-
CKUX CpE/ICTB aBTOMAaTUKHU
U aBTOMAaTU3allUM TEXHO-
JIOTUYECKUX ITPOLIECCOB

OIIK-5
(OTIK-5.2)

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

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

CdopMupoBanHble WU
HETOJIHBIC 3HAHUS JKCIIe-
PUMEHTAIBHBIX M pacyeT-
HBIX METOJIOB OMpe/ee-
HUS CTaTUYCCKUX W JHHA-
MUYECKUX XapaKTEPUCTHK
HJIEMEHTOB aBTOMATUKH

YMeTb: NPUMEHATHh TEX-
HUYECKHE CpPEJICTBA, Ma-
TEeMaTUYECKUH amnmapar
U CHeUUaIu3upOBAHHOE
nmporpaMMHoe  obecrie-
YeHue Ui HCCIeaoBa-
HHSI CBOMCTB 3JIEMEHTOB
aBTOMAaTUKU

@parMeHTapHOE yMEHHE
NPUMCHATbE TEXHHUYCCKUC
CpencTBa,  MaTeMaTHue-
CKMH ammapar M crenua-
JTU3UPOBAHHOE po-
rpaMMHOe obecrieueHue
TSt WCCIICTOBAHHUS
CBOWCTB DJIEMEHTOB aB-
TOMAaTHKH

B unenom ycnemHoe yme-
HHUC IPHUMCHATH TCXHUYC-
CKHE€ CpEICTBa, MaTeMa-
TUYECKUI ammapar U cIie-
LUAIU3UPOBAHHOE  IPO-
rpaMMHOe  ofecriedyeHue
TUIS HCCIIEIOBaHUS
CBOMCTB 3JIEMEHTOB aBTO-
MaTHKHU

Bmagets: METOJaMH
3KCHepI/IMeHTaJ'H)HOI‘O
HCCIIEIOBAHUS XapaKTe-
PUCTUK DIIEMEHTOB aB-
TOMATHUKHU

@®parMeHTapHOE  BIaje-
HUE MCETOJaMH OKCIICpH-
MEHTAJILHOT'O HCCJIEI0BA-
HUs XapaKTEPUCTHK dJIe-
MEHTOB aBTOMAaTUKHN

B nenom ycnemmnoe Bia-
JICHHEe METOJaMHU JKCIIe-
PUMEHTAIIBHOTO HUCCIIEN0-
BaHUS XapaKTEpUCTHK
DJIEMEHTOB aBTOMAaTUKHN




1.3 Onucanue noka3zaresieil 1 KpUTEpHeB OLEHNBAHUS KOMIIeTeHIM
AUCHHUILIMHBI B popMme 3aueTa

Ounenka Kpurepun

3aYTeHO |BBINOJIHEH YCTAHOBJICHHBIA MO NUCIMIUIMHE O0BEM CaMOCTOSTEIbHBIX paboT, B
mpoiecce OOydeHHMs WM B XoJe cobOecemoBanusi (pu HEOOXOIUMOCTH)
IPOJIEMOHCTPUPOBAHBI JIOCTAaTOYHO TBEpIbIe 3HAHWUSA MaTepuana, YMEHUS H
HaBBIKH MX UCIIOJIB30BaHUS MIPU PEIICHINH KOHKPETHBIX 3aJ1a4, oKa3zaHa c(hopMHu-
POBaHHOCTh COOTBETCTBYIOIINX KOMIIETEHIIH, MPOSBICHO MOHUMAHUE CYLITHOCTH
U B3aUMOCBSI3M PAcCMATPUBACMBIX MPOIECCOB M SIBJICHWUMW, JIaHbl NPaBUIIBHEIC,
MOJIHBIE OTBETHI HA OOJBIIMHCTBO BOMPOCOB; HET IpyObIX OMMOOK, IPU OTBETaX
Ha OTJICJIbHBIC BOIIPOCHI MOTYT OBITh JIOMYIIEHBI OTJEIbHBIC HETOYHOCTH

He 3aureHO|HEe BBINONHEH YCTAHOBJICHHBIM MO JUCHUIUIMHE 00BEM CaMOCTOSITEIbHBIX padoT,
COOTBETCTBYIOIIME KOMIETEHIIMH HE CHOPMUPOBAHBI IOJHOCTHIO UJIM YACTUYHO, B
xoJie cobeceJOBaHUS HE JIaHO OTBETa, WJIM JaHbl HENpPAaBUJIbHBIE OTBETHl Ha
OOJBIIMHCTBO  BONPOCOB, IMPOJEMOHCTPUPOBAHO HENOHMMAHUE CYIIHOCTH
IPEJJIOAKEHHBIX BOIIPOCOB, TOMYLIEHBI I'pyOble OIIMOKH IIPU OTBETE HAa BOIIPOCHI

2. TAIMOBBIE KOHTPOJIBHBIE 3AJJAHWUS 1 UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE 1151 OIEHKHW 3HAHWI, YMEHUI, HABBIKOB U OIIBITA
JAEATEJIBHOCTHU, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA
KOMIIETEHIIUM B IPOIIECCE OCBOEHMSI OBPA3OBATEJIbHOI ITPOI'PAMMBI

2.1. BapuaHTbl KOHTPOJIBHBIX 3a/1aHUii (PadoT)

— Pazpabomams cmpykmypuyio ()yHKYUOHANbHYIO CXEMY A6MOMAMUYECKOU CUCHEMbl
pezyiuposanus memnepamypol 6 NOMeEu|eHuU

Cxema, noka3zanHas Ha pucyHke 1, mpencrasnsier ACP tremnepaTypsl B momenieHud. O0bek-
ToM peryiupoBanus (OP) B naHHOH cucTeMe sBIseTCS OMEIIEHUE, peryaupyeMast BeIuuuHa
KOTOPOI'o — TEMIIEpaTypa BHYTpH NOMeLeHHs 6, peryaupytoliee (ynpasisollee) Bo3eicTBUE —
TeMIeparypa Bo3ayxa 6, MOCTYIalolero u3 kajopudepa 1 BO3MyIlaolee BO3AecTBIE — U3-
MeHeHHs BHEITHHUX (akTopoB f (B 00miem cirydae u3MeHeHHe TeMepaTrypsl aTMOC(EpHOTO BO3-
JyXa, €ro BIQXKHOCTH, CKOPOCTH BeTpa). [Ipu nccienoBanmu CHCTEMBI B Ka4eCTBE OCHOBHOTO
BO3MYIICHUS CIIEAYET pacCMaTpUBaTh H3MEHEHUE TEMIIEpaTyphl OKPYKAFOIIIETO BO3IyXa.

Bocnpuanmaromum opranoM — BO (gaTunkoM, 4yBCTBUTENIBHBIM 3J1EMEHTOM) B 1aHHON ACP
SBJISIETCSI TEPMOPE3UCTOP Ry, BKIIIOUEHHBII B MOCTOBYIO CXEMY, 00€CIEUHBAIOLIYIO C IOMOIIBIO
pesucropa R, 3a1anne HeOOXOMMOTO 3HAUSHHSI TEMITEPATYPhI B TOMEIICHUHN M BBHITIOTHSFOIIIEH
Takke QyHKIMHN cpaBHUBarolero oprana — CO (s1eMeHTa cpaBHEHHMs). Y CHIIEHHE CUTHaa pa3-
6amanca AU (curHaia paccoriacoBaHUs) U3MEPUTEITLHON MOCTOBOW CXEMBI 00ECTICUMBAETCS T10-
cpencTBoM ycwimTens. YcuieHHbli curaan U obecrieunBaeTt BpaiieHue 1ByX(pa3HOTro UCIOJ-

HUTCIBHOT'O ABUTATCIIA, KOTOpLIf/'I HU3MCHSCT BCJIMYUHY IICPCMCIICHUS KJIAllaHa (SaCJ'IOHKI/I) Ha



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

BO3/1yXa Ha BbIX0JIe Kanopudepa — peryaupyromero Bo3AeHCTBHsI Ha 00bEKTE PEryIupOBaHUsl.
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1 — nomemenue; 2 — TerI000MeHHHK (Kajmopudep); 3 — u3MepuTenbHas MOCTOBas cxema; 4 —
IBYX(a3HbIN HCIIOTHUTEIBHBIN IBUTATEND; 5 — nu(HepeHInaIbHBIA MATHUTHBIA YCUITUTENb; 6 —
KJIaItaH (3acJIOHKA)

Pucynok 1 — Cxema cucteMbl aBTOMaTH4YECKOTO PETYJIMPOBAHMSI TEMIIEPATYPbl B IOMEILIEHUU

Bo3dyx

— Ilo ouggepenyuanvnomy ypasnenuro onpeoerums nepeoamoyHylo QYHKyuw u
CIPYKMYPHYIO CXEMY ITIeMEeHMA.

T2(1|2y+T (;y+y k(T %+x)

— 1Ilo nepeoamounoii hynkyuu 3nemenma naioume eviparicenue AOXY u nocmpoiime
ee cpaguk. Pazmeprnocmo nocmoannvix epemenu T, T1, T, 6 cexynoax.

ITepenatounast GyHK- Bapuant 3HaueHHs MapaMeTPOB
s k T
1 10 0,1
2 9 0,2
3 8 0,3
4 7 0,4
W( ) K 5 6 0,5
Tp® +p 6 5 0,6
7 4 0,7
8 3 0,8
9 1 0,9
10 8 0,1

— Ha ocnoee 3a0annoi cmpykmyphoii cxemot uccieoyiome ACP na ycmoiiuugocmo no
00HOMY U3 KpUMmeEpUes U ¢ NOMOULbI0 KOMRbIOMeEPH020 mooeauposanus. Ilpou3see-
oume ananus kauecmea ACP na ocnoge pe3yiomamog ee KOMNbIOMEPHO20 MOOEUPO-
eéanus (8vltnoansaemcs 60 epemsa 3auamus Ne6).




_>®.>W1(p) —>|\W2(p)—>Ws(p)—>Wa(p)

Ws(p)f<

[TepenaTounsie GyHKINUN 3HaueHUs MapaMeTPOB
BapHaHT k1 kz k3 k4 k5 T3, C T4, C b
W, (p)=k, 1 156 | 5[4 ]3] 1 [o08 12
K 2 1417 3]5]10] 9 3 |08
W, (p)= f 3 138213109/ 7 2 |16
4 1219 1] 218 3 1 |20
W, (p)= ks 5 111109117 2 05 |02
T,p+1 6 10/ 58] 976 4 3 |07
" 7 9| 4]10] 815 6 2 |03
W,(p)=—5——— 8 8| 34712 5 3 |05
T, p"+20T, p+1 9 71216 |10]1] 8 4 |13
Wi (p)=k; 10 6 | 1|7 1|6 4] 10 6 |09

- Hposecmu Modeﬂupoeanue J1eMEeHmMa A8MOMAMUUECKOU CUCHEMbL pezcynuposarnus 6
CoOmeemcmeu ¢ 3a0aHHbIM eapuaHmom

[TpunMnu- Bxonnas
Bapu- Haumenosanue 3iie- A Y BEIXO _ I
JIHas BE epenaTounas )yHKIHsA
aHTBI MEHTa
cxema JIAYHHBI
1 2 4 6
1 TepMorapa, NoMelLeH- Temmneparypa B W(p) = En(P)_ _ Kum
Has B 3aIUTHBIA KO- 061’GKOTe n3Mepe- 6°(p) TP+l
KX Hus 0. rae K, — Ko3hhHIueHT
O/1C na 3axu- Mepenaum;
n;ax TEPMOTAPLL | 7 hocrosiHHas BpeMe-
* HU TEPMOTIApHI.
K, =0,001B/°C;
T =1 cC.

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




— Ilpouszsecmu mooenuposanue 06yXno3uyUOHHOU CUCHIEMbL AGMOMAMUYECKO20 pecy-
JUPOCAHUA
JUJ1s1 3HAaUUTENIBHOTO KOJIMYECTBA HATPEBATEIbHBIX IPUOOPOB MPUMEHSETCS IBYXIO3UIIMOHHAS
ABTOMaTHuYecKas CUCTEMa perynpoBaHus ¢ ucnoyibzopanueM TOH. Ecnu takas ACP peanuzy-
€TCsl Ha AJIEKTPOHHBIX KOMIIOHEHTaX, TO B HEH UMEETCS ABYXIIO3UOLIMOHHBIN AJIEKTPOHHBIN pe-
TYJSTOP, NaTYUK TEMIIEpaTypbl, YCHUIUTEIb, HEOOXOAUMBIH A7l yBETUYEHUS MOIIIHOCTH 3JIeK-
TPOHHOTO peryistopa uis ynpasienus TOH.

Bosmymaroniee
g —>
Bo3zaencTeue G, Tayp +1

Temnepatypa
k T3H k 4] @oy

e | e
Traul +1 Toyp + 1

\ 4
y
y

JBYyXIO3UIMOHHBIN k
perynsaTop

i}

T,p+1

A
A

CrpykrypHas cxema aByxno3uunonHon ACP temneparypsl

[TycTh AMHAMHYECKHE CBOMCTBA 00BEKTA yIpaBICHUs (PEryTUPOBAHUS) OMUCHIBAIOTCS
nepeaaToOuYHbIMU (QYHKIUAMU:

— TI0 PETyJUPYIOLIEMY BO3/IEHCTBHUIO!

k
WP( p) = 0 )
T,p+1
— 110 BO3MYHlaIOHI€My BOSI[CP'ICTBPIIOI
k
We(p)=——,
T,p+1

rae K, u K ,, — koo hurreHTs nepeaaun 00beKTa yIpaBieHUs 10 PETyIUPYIOIIeMY U BO3MYIIIa-
IOIIIEMY BO3JICUCTBUSIM,
Toy — mOCTOAHHAS BpEMEHH OOBEKTA YIIPABICHHS.

[lepenaTounas GyHKIUS AaTUMKA!

k

WBO(IO)=TO+1,
0

rie K, — koaddurpenT nepenaun naTauka,

Toy — NOCTOAHHAA BPEMCHHU JaTUMUKaA.



[Tepenarounas GyHKIMS YCUITUTES:
Wyo (p)= Ky,

rie ky — koaddunueHt nepenaun yCUIUTENs.

[Tepenarounas ¢pyukmus TOH:

WT3H ( p) =

kT3H

TT3Hp+l’

riae Ky - koaddunuent nepenaun TOH,

Tt — nocTosinHas BpeMenu TOH.

Wcxonuble naHHble )1 MOJCIUPOBAHUS BYXH03uIMOHHON ACP

BapHaHT T 0y, ¢ T 9, ¢ T TOH, ko ke k() ky kT9H Ha,
¢ B/C pay/B*c | °C 6,,°C
Bay | Bay
1 600 | 10 100 | 0,14 1 0,1 |44 2 -10 25 30
2 1140 | 9 64 012 |1 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 CTHKEHUS
ca KoMIIe-
TEeHIINHU
1 2 3
1 Yr1o moHMMaeTcs 1Mo cucTeMoi JokaimpHor aBToMaTuku, ACY TII u ACY VK-1.1
I1? YK-1.3
2 OCHOBHBIC TIPHHIIKITBI TIOCTPOCHHS CUCTEM yIpaBieHus peskumamu padorsr | OINIK-1.1
AIEKTPUPUIIUPOBAHHBIX U aBTOMATHU3UPOBAHHBIX TEXHOJIOTHIECKUX TIPO- OIIK-1.4
1[ECCOB OIIK-4.2
3 Yro Takoe 00BEKT YIIPaBJIEHNUS; BO3MYIIAIOIIEE, YIIPABISIOIIEe BO3IEH- OIIK-5.2
CTBUS, YIIpaBlisgieMas BenuynHa?
4 UYro Takoe aBTOMartnueckuil perynasatop? [IpuHumn neicTeus, Ha3HaYECHUE
PETYJIATOPOB.
5 CxeMbl aBTOMAaTHKU: (PYHKIIMOHAIbHBIE U CTPYKTYPHBIE.
6 UTto noHHMaeTcs MoJ| IEKOMITO3UIIMeN 3a7a4 U CUCTEM aBTOMAaTUKU?
7 [TonsaTue craTueckoro (YCTaHOBHUBILETOCs) peskuma paboThl. XapakTepH-

CTUKH CTaTUYCCKOI'0 pCKrMa.




1 2 3
8 [TonsTHE TMHAMMYECKOTO peKUMa. XapaKTepUCTUKHU TMHAMUYECKOIO pe-
KUMA.
9 [IpeoOpaszoBanue audhepeHINaTFHOTO YPaBHEHUS K alre0pandeckomMy BH-
ny. [lonsTre nepenatouyHoit GyHKIINUH.
10 Tunoseie BXOgHbIE BO3ACHCTBUSA. [IoHATHE IEPEXOAHON U UMITYJILCHOM I1€-
PEXOIHON XapaKTEePUCTHK.
11 IHonsarue AUX, ®UX u ADUX.
12 | [IpeoGpa3oBaHue CTPYKTYPHBIX CXeM K OJHOKOHTYPHOMY BUAY. DKBHUBA-
JICHTHAs TepenaToYHas QyHKIHS y4acTKa CTPYKTYPHOH CXEMBI IIPU T10-
CJIEIOBATEILHOM, MAapaJIeIbHOM U BCTPEUHO-TIAPAIIEIIBHOM COSTMHEHUH
3BEHbEB.
13 [TonsiTue caMOBBIpaBHUBAHMS OOBEKTA YIIPABIICHHUS.
14 | IlonsTue 3ana3apiBanus B OY. Bunsl 3ana3aeiBanuii. [lepexonnsie xapak-
TepucTUkd OY B 3aBUCMMOCTH OT HAJIMYHUS €EMKOCTEN U 3ala3/IbIBaHUM.
[ToHSATHS TOCTOSHHBIX BPEMEHH.
15 | [loHsTHE TUIIOBOTO TMHAMUYECKOIO 3BEHA.
16 | CrpykTypHas cxema o0beKTa ynpasieHus. [IpuHIuI cynepno3uimm.
17 [Tonsitue ycroitunBoctu ACP. [lepexonHble XapaKTEpUCTUKU YCTOMUNBBIX
u HeycTtouuBbix ACP.
18 | CnocoGs1 onlenku ycrounocTi ACP.
19 | Kpurepuii ycroitunoctu ['ypBunia. O61acTh NpuMEHUMOCTH.
20 Kpurepuii ycroitunBoctu Muxainosa. O61acTh NPUMEHUMOCTH.
21 | Onpenenenue obnactu ycroitunoctd ACP nmpu nomomu D-pa3zouenusi.
22 | Ilpsimble noka3zarenu kayecTBa paboTel ACP eMHUYHBIE U MHTErpaJIbHBIE.
23 | KocBenHsble mokaszarenu kauectsa padbotsl ACP.
24 | TunoBble 3aKOHBI OJHOKOHTYPHBIX PETYISATOPOB HENMPEPHIBHOTO IEHCTBUSL.
Wx ocoOeHHOCTH.
25 | Yto noHuUMaeTcs Moj ONTUMAIbHBIMUA HACTPOMKaMU aBTOMAaTUYECKOT0 pe-
rynsitopa?
26 [ToHsiTHE W TPUHIIMT AEHUCTBHS HEJTWHEWMHOrO MO3UIIMOHHOTO PETYJIATOPA.
27 | YcnoBus BeIOOpa 3aKOHOB PEryJIUPOBAHMSL.
28 | IMonsitue ACP ¢ TONOTHUTENHLHBIMH CUTHAJIAMH.
29 Knaccudukanus TeXHUUECKUX CPEACTB aBTOMATHKU M CUCTEM aBTOMAaTH3a- YK-1.2
MU TEXHOJIOTMYECKUX MPOILECCOB OI1K-4.2
30 | [ToHsATHE TOTHYECKOTO YIPaABJIECHUS U JOTMYECKOro aBToMaTa. B uem otiu- OIIK-5.2
YHe MPOrPaMMHBIX aBTOMATOB OT aBTOMATOB CO CXeMHOM Jorukoit? [lons-
THE aBTOMATa C NaMSThIO.
31 UYto nmoHmMaeTcs 1o ONTUMAIIBHBIM yIipaBiieHneM? UTo Takoe cratnye- OIlK-4.2
CKas U JMHAMHUYECKast ONTUMU3AINA? OIIK-5.2
32 Tunosas opranuzamus TpagunuonHort ACY TII. Texauueckue cpeactaa YK-1.2
paznuusbiX ypoBHelt ACY TIIL OIIK-4.2
33 | llonsatue YBM. OcHoBHBIE TUTIEI YBM. OIIK-5.2
34 | llonsrue [JIK, TpeboBanus k HUM. CriocoOb1 mporpammupoBanus [JIK.
35 | [lonsaTHe naTumka, reHepaTopHble, MapaMeTPUUECKUe U MEXaHUYECKUE
peoOpa3oBaTeNH.
36 | Buapl u npuHIUN IEHCTBUS JATYUKOB TEMIIEPATYPHI.




1 2 3

37 [IpuHIMI NElCTBUS U HA3HAYCHHUE TOTEHIUOMETPUUECKUX JAaTYMKOB. X
JIOCTOMHCTBA M HEJOCTAaTKU. Kak 3aBUCUT MOTPENTHOCTh MOTEHIIMOMETPH-
YECKUX JATYUKOB OT CONPOTUBIICHUS HATPY3KU?

38 | Cyrb MeTO/a SKCIEPUMEHTATIBHOTO ONPECIICHHS THHAMUYECKUX XapaKTe- OIIK-5.2
PHUCTHK DJIEMEHTOB aBTOMATHKHU.
39 | Ha3znavenue u cocTaB HUCIIOJHUTEIHHOTO YCTPOMCTRA. YK-1.2
40 [ToHsiTHE W BUABI HCIIOJIHUTENBHBIX MEXAHU3MOB. OIIK-4.2
41 | TloHsATHE U BUIBI PETYIMPYIOLIMX OPraHOB. OIIK-5.2
42 | Buapl ¥ IPUHIUT IEHCTBHS JICKTPOABUTATEIILHBIX UCIIOJTHUTEIBHBIX Me-
XaHU3MOB.

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

44 Bunbl v ipuHIATT EHCTBHSI SJICKTPOMArHUTHBIX My(T.

45 | OcoO6eHHOCTH, YCTPOICTBO U MPUHIUN IEHCTBUS MUKPOIIPOLIECCOPHBIX pe-
T'YJISITOPOB.

46 | Kak 3aBHCAT XapaKTepUCTUKU aBTOKOJIEOATEIHHOIO PeKUMa pabOThI IBYX-
MO3UIIMOHHBIX aBTOMATHUYECKHUX PETYJISTOPOB OT MapaMeTPOB UX HACTPOU-
KM ¥ BO3MYILAIOIIET0 BO3IEHCTBHS?

47 Ilenu u MeToIMKa KoMIbloTepHOro MojenupoBanust ACP

48 | Onpenenenue napaMeTpOB HHTETPUPOBAHUS IPU KOMIIBIOTEPHOM MOJIETH-
poBanuu ACP

49 CyTb YHCIIEHHBIX METOJIOB ONTUMHU3ALNH TAPAMETPOB PETYIATOPOB MPU
nomotu ITDBM.

3. MeToauyeckue MaTepuaJibl, ONpe/e/siioliue Mpoueaypbl OlleHUBAHUS 3HAHMI, yMEeHUIA,
HABBIKOB M ONbITA AeATEJIbHOCTH, XapPaKTePU3YIOIIUX ITANbI
(popMupoBaHN KOMIIETEHUHH
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