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ITACITIOPT ®OHJA OHEHOYHbIX CPEJICTB

mucnuiuimeel 51.0.16 ABToMaTuka

Ne Kontponupyemsie Konx nnnukaropa HanmenoBanue
W paszensl JOCTIDKEHUA OLICHOYHOT'O CPEJICTBA Kon-Bo
JUCIUTUTUHBI KOMIIETSHITN I Y MHBIX MAaTE€pUaJIOB
Onucanue mnokasarelie W Kpu-
1 TEPUEB OLICHUBAHUS C(?opMHpo- 7
BaHHOCTH KOMIIETEHIIM, OIuca-
HUE IIKaJl OLICHUBAHUS
TunoBble KOHTPOJIbHBIE 33/1aHUS
VK-1.1 U WHbIE MaTepHabl, He(16XOI[I/I-
VK-1.2 MBIE JUIA OLEHKH 3HaHW, yMe-
5 VK-13 HUM, HABBIKOB M OIIBITA JICSTEIIb- 5
B nesom OIMK-1.1 HOCTH, XapaKTEPH3YIOLIHX JTallbl
OITK-1.4 dbopMHUpPOBaHHS KOMIETEHIIMN B
OITK-4.2 HpoLeCcce  OCBOCHHS o0pa3oBa-
OITK-5.2 TEIbHON IPOrpPaMMBI
Metoauueckue MaTepUabl,
ONpeeNsoIne MIPOLEAYPbI
3 OLICHMBAHMS 3HAHUW, YMEHHH, 3

HAaBBIKOB U OIIbITa JIESATEIHLHOCTH,
XapaKTepU3yIIINUX dTanbl (op-
MHPOBAHUs KOMIIETSHITHI




1 OMUCAHME MMOKA3ATEJIEW U KPUTEPUEB OLHEHHUBAHUS
COPOPMUPOBAHHOCTHU KOMIIETEHIIUH,
OINMCAHME HIKAJI OHEHUBAHMUSA

1.1 Onucanne mKajabl OHeHUBAHUS CPOPMHPOBAHHOCTH KOMIIETEHIIHIA

CdopMupoBaHHOCTH KOMITETEHITUH TI0 TUCIUTUINHE OIICHUBACTCS MO 2-0a/UTbHON MIKAIOH:
«3a4TEHOY, HE 3aUTECHO.

1.2 Onucanue nokasareJieil 1 KpUTepueB OlleHUBAHUS CPOPMUPOBAHHOCTH KOMIIETEHIIM A
N0 AUCHUIINHE, 00ecTeYuBaIOIIMe T0CTHKEHHE IIJIAHMPYEMBbIX Pe3yJibTAaTOB 0CBOEHHS 00-
pa3oBaTeibHOI MPOrpaMMbl

Kox kommerenmnnu
(MHAMKATOpA J0-
CTHIKEHHUS KOMIIE-

PesynbTar 00yueHus
10 JUCLUIUINHE

Kputepun u moka3zaTteii OIICHUBAHHSI PE3YJIbTATOB
00yUYeHMS

«HEC 3a4TCHO»

«BadYTCHO»

TCHITUH)
1 2 3 4
@®parMeHTapHbIE 3HAHUS
3HaTh: NPUHLUIBL TIO- CdhopmupoBaHHble WU
IPUHLIAIIOB IIOCTPOEHUS
CTPOCHUS CUCTEM HEIOJIHbIE 3HAHUS IPHH-
yHpaBiieHus U jgekommo-| SACTeM YHPaBICHUA 1 LMIIOB IIOCTPOCHUS CH-
3UIMU 3a7a4 aBTOMaTu-| ACKOMIIOSHIINH 33121 CTEM VIIpaBICHUS H Jie-
KM, Kiaccudukanuto | aBTOMATUKH, Kjaccupu- KOMIIO3HUIINM 3aJad aBTO-
TEXHUYECKUX  CPEACTB| KallMM TEXHUYECKUX MaTHKH, Kjaccudukauuu
aBTOMAaTUKM M aBTOMa-| CPEJCTB aBTOMAaTUKU U  |TEXHUYECKUX CPEJICTB aB-
TH3aoUU  TCXHOJIOIMYC-| aBTOMATH3al[UU TEXHO- TOMAaTHKU WM aBTOMaTH3a-
CKHX MPOLECCOB, UX OC-| jorpyeckux mpoueccos, |WHH TEXHOJOTHYECKHUX
HOBHBIC ~ XAPAKTEPUCTH-| ;v ocpopHpx xapakTe- |IPOLECCOB, MX OCHOBHBIX
KM, METOJbI aHAIN3a aB- PUCTHK, METOOB AHATH- XapaKTEpUCTHK, METOJI0B
TOMAaTHYECKUX  CUCTEM aHaJlu3a aBTOMAaTUYECKUX
peryJIupoBaHUs 32 aBTOMATHHCCKIX CH™ | o)y orem perymupoBaHus
CTEM pEryIHpOBaHUs
YK-1 YMers: ananmusupoBarsk | @parmenrapHoe ymeHue | B nenom ycnemHoe yme-
(YK-1.1, 3a/1a4y ynpaBJieHUs AQHAJIM3HUPOBATh 33J1a4y | HUE aHAIIM3UPOBATH 3a-
VK-1.2, TEXHOJIOTHYECKUM 000- | YIpaBJICHUsI TEXHOJOTH- | J1ady YIpPaBJICHUS TEXHO-
YK-1.3) pyJOBaHUEM U BblJie- YECKUM 00OpYy/IOBaHUEM | JIOTUYECKUM 000pYy/10Ba-

JSTh TUTIOBBIC (DYHKIIH-
OHAJIBHBIC 3JICMCHTHI
ABTOMATUYECKUX
VIIPaBIISFOIINX
YCTPOMCTB, MOIOUPATH
TEXHUYECCKUEC CPEACTBA
JUTSL KOHTPOJISL U yIIPaB-
JICHUS TCXHOJIOTUYC-
CKHUM 000pyz10BaHHeM,
OTIpEJIeNIATh TIOKa3aTe-
TM KayecTBa paboThI
ABTOMATHUYCCKUX CU-
CTEM peryJIMpoBaHus

Y BBLACTISATH TUIIOBbIE
(yHKIIMOHATIBHBIE DJIe-
MEHTBI aBTOMATUYECKUX
YIIPABIISIOIIX
YCTPOMCTB, MOIOUPATH
TEXHUYCCKHE CPCACTBA
JUI KOHTPOJISL U yIIPaB-
JICHUS TEXHOJIOIn4e-
CKHM 000py/0BaHHEeM,
OTIpeNIeNATh TIOKA3aTeH
KayecTBa pabOThI aBTO-
MaTHUYCCKUX CUCTEM pEC-
TyJIMPOBAHUS

HUEM U BBIJICIISATH TUIIO-
Bble (DYHKIIMOHAJIbHbBIE
AIIEMEHTHI aBTOMaTHYe-
CKHX YIPaBIISIOIINX
YCTPOWCTB, TOIOMPAThH
TEXHUYECKHE CPECTBA
TS KOHTPOJISI U yIIPaB-
JICHUS] TEXHOJIOTHYECKAM
00opyIOBaHUEM, OTIPE-
JETSTh TIOKa3aTeln Ka-
4yecTBa pabOTHl aBTOMa-
THUYECKHX CUCTEM pery-
JMPOBAHUS




2

3

4

Bmagers: HaBBIKAMH TI0-
CTPOCHUS CTPYKTYPHBIX
CXEM AaBTOMATHYECKHX
YCTPOMCTB  yIIPABIICHMUS,
METOJaMHM TIOMCKa HWH-
dbopmaruu, HeoOXoau-
MOU 11 pelIeHUs 3a7a4
aBTOMAaTH3allMd  TEXHO-
JIOTUYECKHX MPOIIECCOB B
arpOUH)XEHEPUHU, METO-
JaMU OLIEHKH YCTONYH-
BOCTH MW IIOKazartejei
KayecTBa  aBTOMAaTH4e-
CKHX CHCTEM PEryJIUpo-
BaHMUS.

®parMeHTapHOE  BIAje-
HUE HAaBBIKAMU II0CTPOE-
HUS CTPYKTYPHBIX CXE€M
ABTOMAaTUYECKUX

YCTPOMCTB  yIIPaBJICHMUS,
METOJaMU IIOUCKA HH-
(dhopmaruu, HeOOX0IUMOI
JUIsL  pelieHus 3ajgad aB-
TOMAaTU3aLMKU TEXHOJIOTHU-
YECKUX IPOLIECCOB B ar-
POMHXKEHEPUH, METOLAMU
OLICHKH YCTOMYUBOCTU M
[IOKa3zarejae  KadecTBa
aBTOMATUYECKUX CHCTEM
peryaupoBaHusl.

B nenom ycnemsoe Bia-
JICHHE HAaBBIKAMHU IIOCTPO-
€HUSl CTPYKTYPHBIX CX€M
aBTOMATUYECKUX
YCTPOMCTB  YIPABIICHHUS,
METOJaMU IIOMCKA HH-
dbopmaruu, HE0OXO0IUMOMN
JUIsL  pelleHus 3a1ad aB-
TOMAaTU3alUU TEXHOJIOTHU-
YECKUX IPOLIECCOB B ar-
POMH)KEHEPUH, METOAAMHU
OLICHKA YCTOWYMBOCTU U
[IOKa3aTesled KauecTBa aB-
TOMAaTHYECKUX CHCTEM pe-
I'YJIMPOBAHUSL.

OIK-1
(OTIK-1.1,
OI1K-1.4)

3HaTh: CTaTUYECKHE U
TUHAMHUYECKHE XapaKTe-
PUCTUKH DJIEMEHTOB U
CHCTEM aBTOMATHKHU, TH-
[IOBBIE  JUHAMHAYECKHE
3BEHbs, IMPHUHIUIIBI Ma-
TEMATUYECKOIO MOJEIIH-
pOBaHMS DJIEMEHTOB U
CHCTEM aBTOMATHYECKO-
ro pPEryJupoBaHUs MPHU
nomoitu I1DBM

@®parMeHTapHbIE 3HAHMS
CTaTUYECKUX W JUHAMU-
YECKUX  XApPaKTEPUCTUK
JJIEMEHTOB U CHCTEM aB-
TOMAaTUKH, THUIIOBBIX [U-
HaMHYECKHUX 3BEHBEB,
IIPUHLMIIOB MaTeMaTH4e-
CKOTO  MOJEJIMPOBAHMUSA
JJIEMEHTOB M CHUCTEM aB-
TOMAaTUYECKOTO  peryJiu-
poBaHUsA IIpU IOMOILIU
[19BM

ChopmupoBaHHble WU
HETOJIHbIC 3HAHUS CTAaTH-
YECKUX M JUHAMHUYCCKHX
XapaKTePUCTHK  DJIEMEH-
TOB M CHCTEM aBTOMATHKH,
THUIOBBIX JIMHAMHYECKUX
3BCHBEB, MPUHIIMIIOB Ma-
TEMAaTUYECKOTO  MOJICIH-
POBaHUS DJIEMCHTOB U CH-
CTeM  aBTOMAaTHYECKOTO
pEeryJaupOBaHUs TPHU TIO-
momu [IDBM

YMeTh: onpenensaTh cra-
THYECKUEC U JUHaAMU4YC-
CKHE€  XapaKTEepUCTUKU
3JIEMEHTOB U CHUCTEM aB-
TOMATHUKH, MNPOU3BOANTH
PacucCThI MNEPEXOIHBIX
MPOILIECCOB B CHUCTEMAax
aBTOMATUYECKOTO pEry-
JIMpOBaHUA MIPpHU MMOMOIIN
[19BM

@®parMeHTapHOE yMEHHE
ONpENENATh CTATHYECKUE
U JUHAMHUYECKHE Xapak-
TEPUCTUKH DIJIEMEHTOB U
CUCTEM aBTOMATHUKH,
MIPOU3BOJUTh  PACUETHI
IIEPEXOHBIX POLIECCOB B
CUCTEMax  aBTOMaTH4Ye-
CKOI'0o peryiaupoBaHus
npu nmomomnu [19BM

B nenom ycnemHoe yme-
HUE OIpEACNATh CTaTHU4e-
CKHME U TMHAMHYECKHE Xa-
PAKTEpUCTUKHU DIIEMEHTOB
U CHCTEM aBTOMAaTHKH,
IIPOU3BOJUTH PACUYETHI IIe-
PEXOIHBIX IPOLECCOB B
cUcTeMax  aBTOMAaTv4e-
CKOI'O peryJupoBaHus Npu
nomomu [19BM

Bnaners: meromamu pe-
IICHUS THIIOBBIX 3aj]a4
aBTOMAaTHKH, METOIWUKOMN
BBOJIa HCXOJIHBIX JaH-
HBIX M pacyera Mepexoj-
HBIX MPOLIECCOB B aBTO-

MATUYECKUX  CHUCTEMAX
peryjaupoBaHus MpHU IO-
mortu [I9BM.

@parmeHTapHoe  BIaje-
HHE METOJAMHU PELICHUS
TUIIOBBLIX 3aa4 aBTOMa-
THUKH, METOJUKON BBOJA
HUCXOJHBIX JTaHHBIX U pac-
yera IMEepeXOOHBbIX IIPo-
IIECCOB B aBTOMaTH4e-
CKMX CHCTEMax peryJsu-
pOBaHUS IpA MOMOILIHU
II5BM.

B nenom ycnemnoe Bia-
JIEHUE METOIaMH PEIICHUS
TUTIOBBIX 3aJa4 aBTOMa-
TUKH, METOJIMKOM BBOJAA
HCXOJIHBIX JaHHBIX U pac-
yeTa TEPEeXOAHBIX IMPo-
1IECCOB B aBTOMATUUYECKHUX
CUCTEMAX pEeryJupoBaHUs
npu nomoiu [I19BM.
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OITK-4
(OTIK-4.2)

3HaTh: TEXHUYECKHE
CpeACTBa aBTOMATHKHU M
CHUCTEM aBTOMAaTH3aINH
TEXHOJIOTUYECKUX  IPO-
1IECCOB, MPUHIIMIBI aB-
TOMAaTHUYECKOIO0 U aBTO-
MAaTU3UPOBAHHOIO

YIOPABJICHUS] W TUIIOBYIO
OpraHU3aLUIO COBpe-
MEHHBIX CHCTEM IPO-
MBIIIJIEHHONI aBTOMAaTH-
3aIiH, Hay4yHO-
000CHOBAHHBLIE METOJBI
WX aHaJI13a U HACTPOUKHU

@parMeHTapHbIC 3HAHMS
TEXHUYECKUX CPEICTB aB-
TOMATHKHM W CHCTEM aB-
TOMAaTU3aLMU TEXHOJIOTHU-
YECKUX IIPOLIECCOB,
IIPUHLMIIOB aBTOMaTHYe-
CKOTO M aBTOMATHU3HUPO-
BAHHOI'O YIPABICHUS U
THUIOBOU OpraHu3aLuu
COBPEMEHHBIX CUCTEM
IIPOMBILIJICHHOM aBTOMa-
TU3aLuH, Hay4HO-
00OCHOBAHHBIX METOJIOB
UX aHAJIN3a U HACTPOUKHU

CdhopmupoBaHHble  HIH
HEIOJIHbIE 3HAHUS TEXHHU-
YECKUX CPEICTB aBTOMa-
TUKU U CHUCTEM aBTOMAaTH-
3alMM  TE€XHOJIOTMYECKUX
IIPOLIECCOB,  IIPUHIIMIIOB
aBTOMATUYECKOIO M aBTO-
MAaTHU3UPOBAHHOIO YIIPaB-
JIeHUs U THUIIOBOM opra-
HU3AaLUA  COBPEMEHHBIX
CUCTEM  IIPOMBIIUICHHON
aBTOMAaTU3allu¥, HAY4HO-
O00OCHOBAHHBIX  METOJIOB
UX aHaJIM3a U HACTPOUKHU

VYMeTh: COCTaBIATh U
YHUTATh CXEMBI CHCTEM
aBTOMAaTHKH U aBTOMa-
TH3aIUHA TEXHOJIOTHYE-
CKHMX MPOLIECCOB, IPH-
MEHSTHh TEXHUUECKHUE
CpPEACTBA ABTOMATUKU U
aBTOMAaTH3allM1 TEXHO-
JIOTUYECKHX MPOLIECCOB
C YYETOM Hay4HBIX pe-
KOMEHIAIHNH Mo X
HACTpOWKe

@®parMEeHTapHOE yMEHHE
COCTaBIIATh U 4YUTaTh
CXEMBI CUCTEM aBTOMAaTH-
KM U aBTOMAaTU3alUu TeX-
HOJIOTUYECKUX  IIpoLec-
COB, IIPUMEHATH TEXHUYE-
CKHE CpEJICTBA aBTOMAaTH-
KM U aBTOMAaTU3alUu TeX-
HOJIOTHYECKHUX MPOLECCOB
C y4ETOM Hay4HBIX PEKO-
MeHIaui o ux
HaCTpOWKe

B wmenom ycnemnoe yme-
HUE COCTaBJIATh M YUTATh
CXEMbl CHCTEM aBTOMATHU-
KU M aBTOMAaTU3alUH TEX-
HOJIOTHYECKHX MPOLIECCOB,
MIPUMEHATh TEXHUYECKUE
CpelCcTBa aBTOMAaTUKH U
ABTOMATHU3allMd TEXHOJIO-
TUYECKUX IPOLECCOB C
Y4ETOM Hay4yHbIX PEKO-
MeHIalui o ux
HacCTpoOWKe

Biagers: HaBBIKAMH HC-
IIOJIb30BaHUS  METOJ0B
aHaIM3a W HACTPOUKH
TEXHUYECKUX  CPEACTB
aBTOMaTUKU U AaBTOMa-
THU3allun TEXHOJIOIrn4ye-
CKHX IPOLIECCOB

@parmeHTapHOE  Blafe-
HUE HaBbIKAMH HCIOJIB30-
BaHUS METO/IOB aHaIM3a U
HAaCTPOMKH TEXHHUYECKUX
CPEICTB aBTOMAaTHKU H
aBTOMATH3allMU TEXHOJIO-
TMYECKHUX IPOLIECCOB

B OeJIOM YCIICHIHOC BJIa-
JCHUEC HaBbIKaMM HMCIIOJIb-
30BaHUsg METOJOB aHaJIn3a
u HaCTPOP’IKI/I TCXHHUYC-
CKHX CpCACTB AaBTOMATUKU
N aBTOMaTHU3alluMu TCXHO-
JIOTMYCCKUX MPOICCCOB

OITK-5
(OTIK-5.2)

3HaThb: SKCIICPpUMCH-
TaJIbHbIC W PACYCTHBLIC
METO/bI OMpCACIICHUA
CTaTUYCCKUX U JHUHaAMU-
YCCKUX  XapaKTCPUCTUK
9JICMCHTOB aBTOMAaTUKH

q)paFMeHTapHBIC 3HaHHUA
OKCIICPUMCHTAJIbHBIX u
PACUCTHBIX METOJ0B
OIpECACIICHUA cTaTu4dc-
CKUX MW JHUHAMHYCCKHX
XApPaKTCPUCTHUK  DJICMCH-
TOB aBTOMATHKHU

CchopMmupoBaHHble WU
HENOJIHbIE 3HAHMS DJKCIIe-
PUMEHTAIIBHBIX U pacyeT-
HBIX METOJOB OIpenene-
HUS CTaTUYECKHX W JTUHA-
MHYECKUX XapaKTEePUCTHK
AJIEMEHTOB aBTOMATUKH

YMeTh: NPUMEHATHh TEX-
HUYECKUE CPEICTBa, Ma-
TEMaTUYECKU anmapar
U CHEIHMATU3UPOBAHHOE
nmporpaMMHoe  olecre-
YeHHE I HUCCIe0Ba-
HUSl CBOWCTB 3JIEMEHTOB
aBTOMATUKH

@®parMeHTapHOE yMEHHE
MIPUMEHATh TEXHUYECKUE
CpeICcTBa, MaTeMarude-
CKMI ammapaTr M crenua-
JU3MPOBAHHOE po-
rpaMMHOE  oOecrieueHue
TUISL MCCIIEJOBAHUS
CBOMCTB DJIEMEHTOB aB-
TOMAaTUKH

B menom ycnemnoe yme-
HUE TPUMEHATHh TEXHUYe-
CKHE CpEeJCTBa, Marema-
THUYECKUM ammapaT U cre-
UAIU3UPOBAHHOE  IPO-
rpaMMHOe  obecrieueHue
JUTSt UCCJIeI0BAHMS
CBOWCTB 3JIEMEHTOB aBTO-
MaTHUKH

Bnaners: METOJaMUu
SKCIEPUMEHTAIBHOTO
WCCIICIOBAHUSL XapaKTe-
PUCTHK DJIEMEHTOB aB-
TOMATUKU

®parMeHTapHOE  BIaje-
HHUE METOJaMHu JKCIIEepU-
MEHTAJIBHOTO HCCIIEN0BA-
HUS XapaKTEPHUCTHUK dJIe-
MEHTOB aBTOMAaTHKU

B uenom ycnemnoe Bia-
JIEHUE METOJIaMU JKCIIe-
PUMEHTAJILHOTO HCCIE0-
BaHUs XapaKTePUCTHK
3JIEMEHTOB aBTOMAaTHUKU




1.3 Onucanue noka3zaresieil U KpUTEpHeB OLEHNBAHUS KOMIIeTeHIM I
AUCHUILIMHBI B (hopMe 3aueTa

Onenka Kpurepun

3a4TeHO |BBIMOJIHEH YCTAHOBJICHHBIA MO IUCIMILIMHE OOBEM CaMOCTOSTEIbHBIX padoT, B
nporecce oOydeHuss Wi B Xoje coOecemoBaHus (TpU HEOOXOIUMOCTH)
NPOJIGMOHCTPUPOBAHBI JIOCTATOYHO TBEPIbIC 3HAHUS MaTepuaya, yMEHUS U
HaBBIKM MX UCIIOJIb30BAHUS TIPU PEIICHHH KOHKPETHBIX 3ajad, MoKa3aHa chopmu-
POBaHHOCTh COOTBETCTBYIOIIMX KOMIICTEHIIHH, TIPOSIBIICHO MIOHUMAHUE CYITHOCTH
U B3aMMOCBSI3M PAaCCMATPUBACMBIX IPOIIECCOB M SIBJICHUIA, JaHbl MpaBHJIbHEIC,
MIOJTHBIE OTBETHI HA OOJIBITMHCTBO BOIMPOCOB; HET IPpyObIX OIMMOOK, IPU OTBETaX
Ha OTJICIbHBIC BOIIPOCHI MOTYT OBIThH JOMYIICHBI OTJCIbHBIC HETOYHOCTH

He 3auTeHo|HE BBINOJHEH yCTaHOBJIeHHI)IfI 1o JUCHHMIIIINHE 00bEM CaMOCTOSATEIIbHBIX pa60T,
COOTBCTCTBYIOIIUC KOMIICTCHIIUU HE CCI)OpMI/IpOBaHLI IIOJIHOCTBIO MJIM YaCTHYHO, B
Xozae CO6€C€I[OB21HI/I$I HC OaHO OTBCTA, HJIM OdaHbl HCIIPABUJIBHBIC OTBCTHI Ha
OOIBIIMHCTBO BOIIPOCOB, IMPOACMOHCTPUPOBAHO HCIIOHUMAHHUEC CYIIHOCTU
MMPEAJIOKCHHBIX BOIIPOCOB, JOIMYIICHBI FI)Y6BI€ OIINOKH IIpHU OTBCTC HA BOIIPOCHI

2. TUIIOBBIE KOHTPOJIBHBIE 3AJJAHUS 1 UHBIE MATEPUAJIBI,
HEOBXOJUMBIE JIJIsI OHEHKHA 3HAHUM, YMEHUIA, HABBIKOB ¥ OIIBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIUM B IPOIIECCE OCBOEHMSI OBPA3OBATEJIbHOI ITPOI'PAMMBI

2.1. BapuaHTbl KOHTPOJILHBIX 3a/1aHMii (PadoT)

— Paspabomamp cmpykmypHuylo ()YHKUUOHATBHYIO CXEMY AGMOMAMUYECKOU CUCHEMbl
pezyniupoeanun memnepamypsl 6 NOMeu|eHuu

Cxema, noka3zaHHas Ha pucyHke 1, mpencrasnser ACP temnepatypsl B momenieHud. OObek-
ToM perynupoBanus (OP) B qaHHO# cucTeMe sBIsSETCS MOMEIICHHE, PeryaupyeMas BeJIu4rHa
KOTOPOT0 — TEMIIEpaTypa BHYTpHU MOMeNIeHus 6, perynupyroiiee (yrnpaisioliee) BO3IeHCTBUE —
Temreparypa Bo3ayxa 6k, MOCTYNaLEero u3 kajopudepa 1 BO3MyIIaroIee BO3IeHCTBHE — U3-
MeHeHHs BHeITHHUX (akTopoB f (B 00mieM cirydae u3MeHeHHEe TeMIepaTypbl aTMOC(HEPHOTO BO3-
IyXa, €ro BIAKHOCTH, CKOPOCTH BeTpa). [Ipu nccienoBaHmu CHCTEMBI B Ka4eCTBE OCHOBHOTO
BO3MYIICHUS CIIEAYET pacCMaTpUBaTh H3MEHEHUE TEMIIEpaTyPhl OKPYKAFOIIIETO BO3IyXa.

Bocnpuanmaromum opranoM — BO (gaTunkoM, 4yBCTBUTENBHBIM 3JIeMEHTOM) B 1aHHON ACP
SBIISIETCS TEPMOPE3UCTOP Ry, BKIIOYEHHBIH B MOCTOBYIO CXEMY, 00€CIIEUHBAIOIIYIO C TIOMOIIBIO
pesuctopa Ro 3amanue He06X0AUMOT0 3HaYEHHsI TEMIIEPATYPhI B IOMEIIEHUH U BBITTOTHSIOLIEH
Takke QYHKIMHM cpaBHUBarolero oprana — CO (s1eMeHTa cpaBHEHHMs). Y CHIIEHHE CUTHaa pa3-
6ananca AU (curHana paccoriiacoBaHus) U3MEPUTEIbHON MOCTOBON CXeMbl 00eCTIeYMBAETCS MO~
cpencTBoM ycunmTens. Y cuiieHHbii curaan U obecrieunBaeTt BpaiieHue 1ByX(pa3HOTro UCIIOJ-

HUTCJIBHOI'O ABUIaTCIIA, KOTOpLIfI HU3MCHSACT BCIIMYHUHY IICPCMCIICHUS KIIallaHa (33.CJIOHKI/I) Ha



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

BO3/1yXa Ha BbIX0Jie Kanopudepa — peryaupyromero Bo3AeHCTBHs Ha 00bEKTE PeryIupOBaHusl.
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1 — momemienue; 2 — TemI000MEHHUK (Kaiopudep); 3 — u3MepuTenbHass MOCTOBAs cXxema; 4 —
IByxX(ha3HbIN UCTIOTHUTENBHBIN JBUTATENb; 5 — nudPepeHIuanbHbIil MATHUTHBINA YCUTTUTEND; 6 —
KJIanaH (3acjIOHKA)

Pucynok 1 — CxeMa crucTeMbl aBTOMaTHYECKOTO PETYIUPOBAHMSI TEMIIEPATYPhI B IOMEIIEHUU

Bo3dyx

— Ilo ouggepenyuanvuomy ypasnenuro onpeoenums nepeoamounylo Q@yYHKyuw u
CIPYKMYPHYIO CXEMY ITIeMeHma.

Tzdy dy+y k( OIXerj
dt? 2 dt dt

— 1lo nepeoamounoii pynkyuu 3nemenma naitoume eviparcenue AOXY u nocmpoiime
ee zpagpux. Pazmepnocmes nocmoannvix epemenu T, T1, T> ¢ cekynoax.

[lepenatounas GyHk- Bapuant - 3HadeHUs MapaMeTPOB -
s

1 10 0,1

2 9 0,2

3 8 0,3

4 7 0,4

w(p) . 2k 5 6 0,5

pe+p 6 5 0,6

7 4 0,7

8 3 0,8

9 1 0,9

10 8 0,1

— Ha ocnoge 3a0annoii cmpykmypuoit cxemot ucciedyiime ACP na ycmouiuueocmos no
00HOMY U3 Kpumepuee uiu ¢ HOMOUuibi0 KOMRolomepHozo mooeauposanus. Ilpousee-
oume ananusz kauecmea ACP na ocnoge pe3yiomamos ee KOMRbIOMEPHO20 MOOEUPO-
eanus (evitnoanaemcs 60 epemsa 3anamus Ne6).




—>(QWa(p)

Ws(p)|

> Wa(p)—>[Ws(p)—>Wa4(p)

[lepenaTounsie GyHKIUU

W, (p)= l::
Wz(p)=f
W3(p):T3l;3+1
W, (p) k

TZpteaT, pil
Ws(p): ks

Bapuant 3HauYeHHUs IAPAMETPOB
Ki | ko | ka | ka | ks | T3,¢c | Tu, C b
1 15| 6 51 4] 3 1 08 |12
2 14 | 7 3 5 |10 9 3 0,8
3 13 | 8 2 3 9 7 2 1,6
4 12 | 9 1 2 8 3 1 2,0
5 11 |10 | 9 1 7 2 05 |02
6 10 | 5 8 9 6 4 3 0,7
7 9 | 4 110 8 5 6 2 0,3
8 8 3| 4|7 2 5 3 0,5
9 7 2 6 |10 | 1 8 4 1,3
10 6 1 7 6 | 4 10 6 0,9

- Hposecmu MO@QJIMPOBQHM(Z JIeMEeHmMa A8MOMAMUYECKOU CUCMEMbL pezyauposeanusn 6
COOmeemcmeuu ¢ 3a0aHHbIM sapuanmom

[TpuaMnu- Bxonnas
Bapu- Hanvenosanne one- asnbHas U BBIXOJ/IHas BE [lepenaTounas pyHKIus
aHTBI MEHTa P yH
cxema JIMYHHBI
1 2 4 6
1 Tepmormnapa, nomeneH- Temmepatypa B E.(P) Ky

KyX

Has B 3aIIMTHBIA KO-

0o0BeKTe u3Mepe-
Hus 0°.
OJ1C na 3axu-

Max TCPpMOIIapbl
E

X

W(p)= Om) Tomprl’

rae K, — KoahduimeHt
repeiaym;

T, — TIOCTOSIHHASI BpeMe-
HU TEpMOTIapFhI.

Knn =0,001B/°C;

Tpwn =1cC.

— Ilo cmpyxkmypnoii cxeme ACP, 3a0annoit npenooasamenem, npogeoume mMooeauposa-
Hue 6 cpeoe SimInTech no ucxoonvim oannvim u ouenume ee ycmouuugocms. Illymem
U3ZMeHeHUA Kor(pguuyuenma nepeoauu 3a0anHo20 npenooasamenem OUHAMUYECKO20
36eHa onpedenume e20 Kpumuueckoe 3HaA4eHue u eeauyunvl, npu kKomopwvix ACP
ycmoiuuea u Heycmouuuea




— Ilpouzsecmu mooenuposanue 08yXnO3UUUOHHOU CUCHIEMbl AGHOMAMUYUECKO20 pezy-
JUPOBAHUA
J1J1s 3HAUUTENBHOTO KOJIMYECTBA HarpeBaTeIbHBIX TPUOOPOB MPUMEHSETCS IBYXIIO3UIIMOHHAS
ABTOMaTHUECKas cUCTEMA peryiaupoBanus ¢ ucnosnb3zoBanrueM TOH. Ecnu takas ACP peanusy-
€TCs Ha AJIEKTPOHHBIX KOMIIOHEHTaX, TO B HEl UMeeTCs ABYXIO3UOLIMOHHBIN AIEKTPOHHBIN pe-
TYJISATOp, NaTYUK TEMIIEPATypbl, YCHUIUTENb, HEOOXOIUMBIHN /IS YBEINYCHUS MOUTHOCTH JJICK-
TPOHHOTO peryJstopa s ynpasienus TOH.

B kB
03MYHLIAIOLIEE
9 —>
Bo3aencTBUE G Tayp +1
Temneparypa
ky kraH k o O,
> - 2 T —
Trup +1 Tg}rp + 1

JIByXTIO3UITMOHHBII k
peryssTop

I

T,p+1

A
A

CrpykrypHas cxema aByxno3unnoHHoi ACP temneparypbl

[TycTh AMHAMHYECKHE CBOMCTBA 00BEKTA yIpaBICHUs (PEryTUPOBAHUS) OMUCHIBAIOTCS
nepeaaToOuHbIMU (QYHKLIUAMU:

— TI0 PETyJUPYIOLIEMY BO3/IEHCTBHUIO!

K
W,(p) = T p°+ 1
— IO BOSMYUIAOIEMYy BOSI[CP'ICTBPIIOI
k
Wg(p) = ——,
T,p+1

rie Ko 1 K 4 — KoadduimenTs! nepeaadn 00beKTa YIpaBICHUs 0 PEryJIUPYIONIEMY H BO3MYIIa-
IOIIEMY BO3JICUCTBUSIM,
Toy — MOCTOSIHHASL BpEMEHH 00BbEKTA YIIPaBICHUS.

[lepenaTounas GyHKIUS AaTUHKA!

k
Wi, (P) :T(:Ll’
0

rae Ky — koo durmeHT nepegayun qaTauka,

Toy — IOCTOSIHHASI BPEMEHU JAAaTYHKA.



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

riae ky — koappunment nepenaun yCuIuTENsL.

ITepenarounas ¢pyukmus TOH:

WTBH ( p) =

kT OH

TTQHp+1’

rae Krou - koaddunuent nepenaun TOH,

Tton — nocTosinHas BpeMenu TOH.

VicxogHble AaHHBbIE Ui MOACIUPOBAHUS ABYXMHO3UIIHOHHOM ACP

Bapuant | Toy,c | To,c | Tom, ko ke ks Ky Krmu o,
c B/°C pan/B*c oc 0y, °C
Bay | Bay
1 600 | 10 100 | 0,14 1 0,1 |44 2 -10 25 30
2 1140 | 9 64 0,12 | 09 | 0,09 |40 1,6 -5 20 26
3 842 | 8,4 96 0,13 |1 0,95| 0,087 |41 1,8 -15 18 25
4 590 | 7,6 | 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 |112,8| 124 | 0,15 [1,07| 0,11 |44 2 -15 22 25
7 1200 | 15 69 0,11 | 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 10,96 | 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-
No JTUKATO-
Bo- Bomnpocsr POB 10-
po CTHKEHUS
ca KOMITE-
TEHIUHI
1 2 3
1 Yrto nmoHMMaeTcs Mo cucTeMoit JokanpHoM aBToMaTuk, ACY TII u ACY VK-1.1
I1? YK-1.3
2 OCHOBHBIE TIPUHIIMIIBI IOCTPOCHHUS CUCTEM yTpaBiieHus pexumamu padorer | OIIK-1.1
ANEeKTPU(PUIIMPOBAHHBIX U ABTOMATU3UPOBAHHBIX TEXHOJIOTUYECKUX MPO- OIlIK-1.4
1[ECCOB OIlK-4.2
3 Urto Takoe 00BEKT yrpaBiIeHHs; BO3MYIIAIOIIEe, YIPABISIOINIEEe BO3ACH- OIlK-5.2
CTBUS, yIIpaBysieMasi BeTMIruHa?
4 Urto Takoe aBToMatuueckuil perynstop? Ilpunuun nelcTus, Ha3HaYECHUE
PETYJIATOPOB.
S CxeMmbl aBTOMAaTUKHU: (YHKIIMOHAJIBHBIC U CTPYKTYPHBIE.
6 Y10 moHUMaeTCcs MO4 JEKOMIIO3UIIMEHN 3a1a4 U CUCTEM aBTOMAaTHKU?
7 [TonsTre craTnyeckoro (yCTaHOBHBIIIETOCS ) PeKUMa pabOThl. XapaKTepH-
CTHUKH CTAaTUYECKOr0 PEXKUMA.




1 2 3
8 [TonsiTHE TUHAMUYECKOTO peKuMa. XapaKTePUCTUKHU TMHAMUYECKOTO pe-
KHUMA.
9 [IpeobpazoBanne nuddepeHIuanbLHOr0 ypaBHEHUS K aJIreOpaniyecKoMy BH-
ny. Ilonsitue nepeparoyHol yHKIHH.
10 TumnoBsie BXO/IHbIEC BO3AeHCTBUS. [loHATHE IEPEXOIHONM U UMITYJIBCHOM T1€e-
PEXOTHOM XapaKTEPUCTHUK.
11 ITonsarue AUX, ®UX u ADUX.
12 | IIpeoOpa3zoBaHme CTPYKTYPHBIX CXEM K OJHOKOHTYPHOMY BHy. DKBHUBa-
JICHTHasl iepeiaTouHas QYHKIUS y4acTKa CTPYKTYPHOUM CXEMBbI TP T10-
ClIeZIOBATENbHOM, MTApaJUIeIbHOM M BCTPEYHO-TIApAIIICTEHOM COSAMHEHUH
3BCHbBEB.
13 | [lonsTue caMoBbIpaBHUBaHHUs 00BEKTA YIIPABICHHUS.
14 [Tonstue 3anazapiBanus B OY. Bunsl 3ana3asiBanuii. [lepexoanbie xapax-
tepuctukd OY B 3aBUCHMOCTH OT HAJIUYUS EMKOCTEH U 3ara3/IbIBaHHA.
[ToHATHS TOCTOSTHHBIX BPEMEHHU.
15 | [loHsiTHE TUIIOBOTO TMHAMHYECKOIO 3BEHA.
16 | CtpykrypHas cxema 00beKTa ynpasieHus. [[puHIHI Cynepo3HIHH.
17 | Ilonsatue ycroitunBoctu ACP. [lepexonHbie XapakKTepUCTUKN YCTOMUMBBIX
u HeycToiuuBbix ACP.
18 Crnioco0sl orieHku ycroiunBoctu ACP.
19 | Kpurepuii ycroitunBoctu ['ypBuiia. O65acTh IPUMEHUMOCTH.
20 | Kpurepwii ycroitunBoctr MuxaiinoBa. O0J1acTh IPUMEHUMOCTH.
21 | Onpenenenue obsactu ycroitunBoctu ACP npu nomomu D-pa3z6uenusi.
22 [Ipsimble nokazaTenu kauecTBa paboTbl ACP eMHUYHBIE U UHTETPAJIbHBIE.
23 | KocBeHHbIe OKa3aTenu kayecta padotsl ACP.
24 | TunoBbIe 3aKOHBI OHOKOHTYPHBIX PETYISTOPOB HETPEPHIBHOTO IEHCTBUSL.
WX 0co6eHHOCTH.
25 | Yto moHMUMaeTcs O ONTUMAIBHBIMHA HACTPOHKaMU aBTOMAaTHYECKOTO pe-
ryjasitopa?
26 | IloHsiTHe U NPUHIMI ASUCTBUS HEAMHEHHOTO MO3ULIMOHHOTO PEryJsiTopa.
27 YcnoBus BbIOOpA 3aKOHOB PETYJIMPOBAHHUS.
28 | Ilonsitne ACP ¢ 10MOJTHUTENIbHBIMU CUTHAJIAMH.
29 Knaccudukanms TeXHUUECKUX CPEICTB ABTOMATHKU U CHCTEM aBTOMAaTH3a- VK-1.2
IIUM TEXHOJIOTHYECKHX MPOLIECCOB OIlK-4.2
30 | [ToHATHE TOTHYECKOTO YIPABICHHUS M JJOTHYECKOTO aBTOMaTa. B uem oTiu- OIIK-5.2
Y1e IPOrpaMMHBIX aBTOMATOB OT aBTOMATOB CO CXEMHOM JIorukoi? [Tons-
THE aBTOMATa C MaMSThHIO.
31 | Yro noHMMaeTcs Mo ONTUMAaIbHBIM yrpaBieHuem? Uto Takoe ctaTuye- OIlK-4.2
CKas M IMHAMHYecKast ONTUMMU3AIH? OIIK-5.2
32 Tunosas opranuzanus TpaguunoHHot ACY TII. Texuuueckue cpeactaa YK-1.2
paznuunbiX ypoBHer ACY TII. OIlK-4.2
33 | llousatue YBM. OcHoBHBIE THTTEI Y BM. OIIK-5.2
34 | Ilonsrue IJIK, TpeboBanus kK HUM. CriocoObl nporpammupoanus TJIK.
35 | IlonsaTue natymka, reHepaTopHbIe, MapaMeTpUUecKie U MEXaHUYEeCKue
peoOpa3oBaTeIy.
36 | Buapl 1 npuHIUO IeWCTBUS JATYUKOB TEMIEPATYPHI.




1 2 3

37 [TpuHuM nefcTBUS U Ha3HAYCHHUE MOTEHIIMOMETPHUYECKUX TaTuYuKOB. VX
JIOCTOMHCTBA U HeJlocTaTKU. Kak 3aBUCUT MOrpenHOCTh MOTEHIIUOMETPH-
YECKUX JATYMKOB OT CONPOTHUBIICHUS HATPY3KU?

38 | Cyrb MeTOa SKCIEPUMEHTATIBHOTO ONPEeICHHS JTUHAMUYECKUX XapaKTe- OIIK-5.2
PHUCTHK JI€MEHTOB aBTOMATHKHU.
39 | Ha3znaueHue U COCTaB MCIIOJHUTEIHHOTO YCTPOWCTBA. YK-1.2
40 | IloHsTue ¥ BUABI HCTIOTHUTEIbHBIX MEXaHU3MOB. OIIK-4.2
41 | IloHsATHE M BU/IBI PETYIHPYIOIIMX OPTaHOB. OIIK-5.2
42 | Buasl ¥ IPUHLIMT IEHCTBUA JIEKTPOABUTATEIbHBIX UCIIOTHUTEIBHBIX Me-
XaHU3MOB.

43 HpI/IHI_[I/IH I[ef/'ICTBI/ISI QJICKTPOMATrHUTHBIX UCIIOJIHUTCIbHBIX MCXaHU3MOB.

44 | Buapl v npUHIMNI JCHUCTBHUS DJIEKTPOMAarHUTHBIX MY(T.

45 | OcoOeHHOCTH, YCTPOWCTBO U TPUHIIUIT ACHCTBHSI MUKPOIIPOIIECCOPHBIX pe-
T'YJISITOPOB.

46 | Kak 3aBHCAT XapaKTEPUCTUKU aBTOKOJIEOATEIBHOTO pekuMa paboThl IBYX-
MO3ULMOHHBIX aBTOMAaTHYECKUX PETYIISITOPOB OT I1apaMEeTPOB UX HACTPOM-
KM ¥ BO3MYILAIOLIETO BO3AEUCTBUSI?

47 Ilenu 1 MeTOTMKA KOMITBIOTEpHOTO MojenupoBanus ACP

48 | OnpexneneHue napaMeTPOB HHTETPUPOBAHUS IIPH KOMITBIOTEPHOM MOJIEIIH-
poBannu ACP

49 CyTb YHCIIEHHBIX METOJIOB ONTUMHU3AIINY NTAPAMETPOB PETYIATOPOB MPH
nomoru [I1D9BM.
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