ABTOMATH3allis d ynpaBJcHHC TeXHONOrMYeCKHMHU Tpoueccamu MpOM3BOJCTBAaMHU (110
orpaciaM)  — CreuManpHOCTh,  3aHHMAIOLAAC varemarTnueckuM,  WHGOPMALHOHHBIM,
APOPUTMAYECKMM H MAUIHHEBIM ofecneyeHHeM CO3/1aHns aBTOMATH3HPOBAHHEIX TEXHOJIOTHUECKHX
MpOLIECCOB H MPOU3BOACTB H CHCTeM YNpaBJICHHs HMH, BKIIOHAIOMAd METOIOJIOTHIO HCCIICI0BAHIS 1
MPOEKTHPOBAHNSL. opMmanH30BaHHOE OMHUCAHNE H QIFOPHTMH3AIHNIO, ONTHMHA3ALMIO 1 UMUTALHOHHOE
Moe/mpopanne  (yHKIMOHHPOBAHIA cicTeM. BHeApeHHe, COMpPOBOKACHUE H IKCIIyaTalHIo
yenoBEKOMAITHHHBIX CHCTEM.

CrienHa’bHOCTh BKITIOYaeT HayuHbIE H TeXHHYECKHEe HCCIe10BaHns n pa3paboTKH, MOAC/H U
CTPYKTYPHBIC pPELICHHS YeOBEKOMAIIHHHBIX  CHCTEM, npeHA3HAYeHHbIX UTA ABRTOMATH3alKuK
POH3BOACTBA H MHTENTEeKTYAIbHOH NOANCPAKH MPOLIECCOB YNPaB/ICHHA H HeoOX0AMMOH 1St 3TOTO
00pabOTKH AaHHBIX B opranu3auuouno-1exﬂonomuecrmx | pacnpesie/eHHbIX CHCTEMax yrpasieHus
B pasMuHbIX cdepax TeXHOIOrHYeCKOro Mpou3BoiAcTBa M apyrux o0macTaxX 4eN0BEYECKOH
JIEATEIbHOCTH.

AKTYyalIbHOCTb ~ Pa3BHTIV npob1eMHOiH obnacTi  NAHHOW  CreuHaTbHOCTH Mo CC
HApO/IHOX03AHCTBEHHOE 3HAUCHHE 00YyCIOBISHO POCTOM macitabos pabot 1o unTeHcHhUKaLHK H
KOMMBIOTEPH3ALHH TEXHOIOTHHECKOTO NpoOu3R0OICTBA H KOMIIJIEKCHOI! aBTOMATH3aLINK MPOH3BOACTEA
i MHTErPUPOBAHHOTO YIpPaB/ICHHS (pyHKLMOHMPOBAHHEM KK CATLIO TEXHONOrHYECKHX MpOoUeccoB.
TaK ¥ OTACALHBIM MpeAlpUATHEM H 1eJ10il 0TpacIbiO HAPOAHOTO xo3sitcTpa. Co3nanne Ha HAY4YHOM
OCHOREC aBTOMaTHBHPOBaHHbIX ﬂpOH?:BOJICTB U CHUCTEM }'npanlﬁHHH TeXHOJOIHYECKHMH llpOl.lCCCiiMH.
UX TIOCIeI0BATEIbHAs YBA3KA 110 HEPAPXUHICCKIM ypoBISIM ¥ MHTErpalius B SUHYIO cucteMy cbopa
n 0OpabOTKH JAHHBIX H oneparuBHOIO yripasjieHis MOBBILIACT kauecTBO M 2(PGHEKTHBHOCTE BCEX
3BEHBEB POH3BOJICTBA B HAPO/HOM X034MCTBE.

Beeoenue

B OCHOBY HACTOALUCH NPOrpammel HONOKEHbl CIeaYIOLHe BY30BCKHE AMCLMIIMHDL: Teopui
ABTOMATHUECKOTO YMPABACHHA; MOACAMPOBARNE oBLEKTOB M CHCTEeM YNpaBiCHHI. TEXHHYECKHE
CpeAcTBa ABTOMATH3ALMK; NPOEKTHPOBAHHE CHCTEM ABTOMATH3ALMN; MCTPONOTHA M TEXHONOTHUECKUE
WIMEPEHHS; MOHTazkK, IRCMIyaTaLHs W MArHOCTHKA CHCTEM aBTOMATH3AUMH, ABTOMATH3HPOBAHHBIE
CHCTEMBI ynpasieHus, aBTOMAaTH3aLNA TEXHONOTHYECKHUX NpoLEeccoB B MULLEBO
HPOMBIUJREHHUCTH.

Tpebosanus K yposiio FHAHUN IKIAMEHYEM 020!
JK3aMeHyeMblit 101KEH 3HATL:

¢ MOHATHE YCTOMYMBOCTH H ¢cnoco0bl ONpeacneHHs YCTOMUMBOCTH JMHEHHBIX W HEJTMHEHHBIX
CHCTEM aBTOMATHYECKOTO YNPaRICHHA (CAY):
«  ¢cnocoObl NOBBILICHHS KAYECTBA CAY;

METObl MOJE/THPOBAHMA OOBCKTOB ABTOMATU3ALMH]

y CXeMbl DE'&J]HS&U.HH THNOBLIX AITOPHTMOB pcrynnposauna;

. coctap u anemeHTHYIO 6asy HAEKTPUUECKHX, MHEBMATUHECKNX, rHAPaBNHYSCKHX, undpoBhIX 1
MHKpPONPOUCCCOPHELIX cpeacTn apromMaTHIaLMu;

oG uime NpUHLLKIEL HpUCKTPipOBaHHEI cueTeM aRTOMATH3AUHHL
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e  METOAbl M CPEACTBA M3MEpPEHUS, KOHTPOJA. HANAIKM. 3aLUMTbLI, YYeTa W AAarHoCTHKH B
CHCTEMAX ABTOMATHHECKOTO M aBTOMATH3HPOBAHHOTO ypaBIeHus;

e OcHOBHbIE (QYHKUMM M CTPYKTYpY CHCTEM YNpaBieHNA TEXHONOTMUECKUMHU npoLeccamm
Ha Ga3e BLIUMC/AMTENBHON TEXHHKH:

«  Mpasuia aaropHTMH3ALIIH 00paboTKH HHpOpMALIH B ACY;

. ocOBEHHOCTH ARTOMATH3ALIMH TEXHONOTHHECKHX MPOLECCOB MULLEBOH NPOMbBILIICHHOCTH:

«  OCHOBbl TEXHOJNOTHiI MSICHOTO, MOJOYHOTO. xneboneKapHoro, KOHAMTEPCKOro M Apyrnx
MPOH3BO/CTB MHIIEBOHA NPOMBbILLJIEHHOCTH.

Codepacanie nPOPAMMbl

1. Teopusi ABTOMATH1YECKOIO yrpaBJIcHHs

Ynpaenenue, 0OBEKT ynpaBACHHA. yHpagiseMble  BEJH'UAHbI, ynpasasioute M BOIMYLIAKOLLHE
posaeiicTeus. Maremaryueckas  MOACIb obvekta ynpasienus. Crpywtypa H KOMIOHEHThI
vmaTemaTHueckoit monean. Knacenduiauns Moneselt no peskumam paGoTbl W CBOMCTBAM oGpbekta [lo-
CTPOEHHE MATEMATHHECKHX MOJlesiei OOBEKTOB IKCTIEPUMEHTATBHEIM MEeTO10M.

[pocTpancTBO cocTOSHMN W uncno creneHeil ¢BOOO/BI CHCTEMBL. PopMbl MaTEMATHUECKUX Moaenen
JAMHAMHYECKHX CHCTEM (MOACAH "ax0A-BRLIXOA", MOAENH MPOCTPAHCTBA COCTOsIHUI). MaTemMaTH4eCKOC
onucaHKe CHrHanoB, npeoGpasosatne Pypbe H Nannaca ans BpemerHbIX (yHKUMI. THnoBsbie BXOAHBIC
cUrHANK W PEAKLMM HA HUX TMHEHHBIX 00BEKTOB (nepexoanas GyHKuUnsA, UMY TbCHAR dyHKLMAA, peaKLuns

Ha rapMOHHYECKOC BO3/AEHICTBUE).

CTpyKTYpHBIE CXEMBI nuHelHbIX 1 HeauHedHbix CAY. [lonaTHe YCTORUHBOCTH W cnocoObl ONpeacaeHus
YCTOMHHBOCTH JIMHEHHBIX H neauneiinbix CAY. Kauectso CAY, Kkpurepha. Crnocolul NOBbIIECHNS
kauecrsa, koppexuna CAY. dopMUPORAHHE CTPYKTYPbI OTBEYAIOUIUM 37AHHBIM  TPeOOBAHMAM
CHUCTEMbI MO KA4ECTBY.

CrpyKTypHbiC CXeMbl HMYABCHBIX u uupposbix CAY. CriocoBbl  KBaHTOBAHHA W MOIYISLUMH.
YeTOMYMBOCTD M KQUECTBO AMCKPETHRIX CAY. teopema KorenbHHKROBA.

Monstve UeneBoil (yHkunmn u  (ynkunonasa. [MoHsiTHe ONTUMAaNbHBLIX W 24anTHBHLIX CHCTEM.
MeTtoa  HEONpeAeNCHHbIX MHOKMTENEH Jlarparika, TCOpema Kyna-Takkepa.  [IMHaMU4ecKoe
NporpaMMHpOBAHHUE. [MpuHLAN ONTHMANLHOCTH Benamana. 3aaaqa MHEHHOrO NporpaMMHpOBaHHA.
[MoHsiTHe © BapHALMOHHOM HCUHCACHWUH. HeoBXOAMMBIE YCAO0BHS AKCTpeMyma (yHKUHOHAM -
ypasHeHue Ditepa, NpUHLAT makcumyma [oHTparnHa.

2. Moaeauposanue OOLEKTOB W CHCTEM YIIPAB.ICHIH

Knaccnukauns mogeneii ¥ METOLOB voneamposatins. Knaccudurkauus  3aiat MO/ICTHPOBAHHA,
npamas W obparHas 3a1atun voneanposanmns.  MartemaTtuueckas  MOACTb o0bEKTA YNpapieHHA.
CtpykTypa H KOMIMOHCHTbI vatemaruueckoii  mojean. Knacendukauns mMojenei o peAKHMam
paboTbl H CBOHCTBAM ofnexta. MaTemaTHuecKue MOAENU CIN0IKHBIX oObeKTOoB. Arperauns (KOM-
MO3ULMA) U JACKOMNO3HLLHA voaeneii. OcHOBHBIE 3Tanbl H MCTOLbI MOCTPOEHHA  MOJee. [o-
cTpoenue MATEMATHHECKUX MojacieH 00bEKTOB 2KCNEPUMEHTATLHBIM METONOM.

Knaccupukauds W COCTaR  MapameTpos MATEMATHUCCKOM  MOASNHU:  BXOABL,  BBIXOAbL. dazosuie
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nepemerHbie, [loHATHE CTPYKTYpBI H dopmbl MATEMATHUECKHX moaeneit. [TpocTpaHCTBO COCTOSHMI ¢
gueno  cremenell  cBoGoabl  cucTeMbl.  DOPMbI  MATEMATHHCCKHX mMoaeneH  AMHAMHMYECKHX
cuctem (moaenu "Bxoa-Beixoa". MOAENAH NPOCTPAHCTEA cocTosHuit). OueHKka CBOHCTB 00BEKTOB
1o MX Mat Moje/m (HabaronaemMocCThb, YNpaBiaeMocTh. 1 ap.)-

®usnueckoe Mmojenuposarne. CpeacTsa  (pU3MHECKOro  MOACAHPOBAHHA. [MpuHuun  noaobus,
pewaiowme 6nokn ABM. Mozennposatne ofbeKTOB Ha ananorossix OBM (ABM).

[ocTaHOBKA M METOAbl PpelueHHs 3ajauH  CTPYKTYpPHOH uaeHTHdUKauMd, YPOBHU MOACTBHbBIX
0OBEKTOB, MOAENH C PAacnpefe/€HHBIMM W € COCPEAOTOHCHHBIMH napamerpaMi, MH(OPMALMOHHbIC
moaenu. IMoctaHoBKa W METOAbI PELICHHA 3aladH napamerpuUyecKo uaeHtudukaunu. Jluneinsie no
napameTpam MO/EIH. MeToa HAMMEHhLLIKHX KBApaTOB. [lpuseaenue HEKOTOPBIX
dopm K AMHEHHBIM NO MAPaMETPam.

MousTve ueneBoil dyHkumu u QyHkuwowana, llonsThe yCJAOBHOTO H Ge3yCc.10BHOFO  IKCTPEMYMa
yHKUH. UHCICHHBIE METOAB!I NOUCKA Ge3ycnoBHOr0 3KeTpeMyma. MeTon rpaaueHTa. JInCKpeTHBIH
NPUHLMN  MakcHMyma. [lnHamuueckoe nporpaMmHpoBatie. [MpurumMn  oNTUMANLHOCTH  bennvana.
3anaua JUHEHHOro NPOrpaMmupoBaHHs.

Moaeanposatue Ha unpposrix IBM (LIPBM). dranst nocrpoehus moaenu Ha LIIBM. MmuTaunonHoe
MOJeMpoBaHiue.  UMCICHHBIC  METOALI,  Peai3yeMbie wa [IOBM  npu  peweHun - pas-
AMUYHBIX 33784 MOAENHpOBaHKMA (pelueHue 3ajay JIMHEHHOTO NporpaMMHpOBAtiHi. MO/IC/IMpOBAHHE
AMHAMMWYECKUX M CTATHYECKHX CHUCTEM, MOUCK IKCTPEMYMOB).

INeMEeHTbl TEOPHUH KOHCHUHBIX aBTOMATOB. Marteuvaruueckue Mojaend adCTPaKTHOro aBTomaTta,
CTPYKTYPHOrO aproMara M nepekIouaTeNbHo  pyHKuUmK. JIOTHYCCKHE CXEMBbl a/rOpUTMOB, CHH-
Te3 U MHHUMU3ALIUA JTOFHYECKHX CXEM.

THnoBble MareMaTHueckue Mozaeau OOBEKTOB M CHCTEM YyNpaBacHUA B Aerkoit NpoMblLINEHHOCTH,
0COBEHHOCTH METOAMKH MOASAMPOBAHNSA THNOBLIX 00BEKTOB H CUCTEM yIIPABACHHA.

3. Texunuecwue cpeersa (TC) apromMarHzaunn

CranjapTHsauua u cuctema TpebORAHUH K TEXHUYECKUM CpeACTBAM ABTOMATH3alMA. ATperaTHpOBaHuE

N YHUHKALIMA, DICMEHTHBI, 510MHO-MOAYALHLIF M ATPeraTHLIF NPUHLWMEL HCNOJHEHUS TEXHUHECKHX
CpeacTs ABTOMATH3ALMH, [ocynapcTBeHHas cucTema nprnbopos " CpeicTE
apromarsaumuu  (ICIT).  Knaccudukauua CPEeACTB  aBTOMATH3AUWN. CospemeHiibie  CpeACTBa
apromaTtusaumu.  [lpumenenne OBM w MUKPOMPOLECCOPHOM  TEXHUKH  AAd  ABTOMATH3ALAH.
MeTpoorHyeckHe XapakTepHUCTHKH CPEACTS  aBTOMATH3ALHH. XapaKTepueTHKH  HAAEKHOCTH  Ie-
MEHTOB H cHcteM. JlMarHOCTHKA TEXHHYECKMX CPEACTB, pacuel noKasarenci  HaACKHOCTH.
Knacen wenonsayembix TC.

Coctas TC A1 aBTOMATHMECKOrO YyNpaBieHusi W JOFHUECKOro MpOeKTUPOBAHMA. O600LeHHan
TeXHHYecKas CTPYKTypa THINOBOH 4BTOMATHUECKO cuctembl peryauposanua (ACP), peryaartopel
APAMOTO H KOCBEHHOrO JeFicTBNA. CXEMbl PEaIH3aLHH THNOBLIX anropUTMOB peryanposatus. [purunn

(yHkuHOHanbHbx  OOparHeix  cBAseli. Coctas  TC  ans  muorokoHtypheix — ACP.
BAOKH AMDQepeHuUHpOBaHmA, HHTETPHPOBHIAH, cnocobs peanvralny pesutHMoBr paboTel perynsitopos.
Tunossie 3aaa4d  JOTHYECKOTD YNpaBicHui B CXEMaX  SalLAT. GAOKMPOBOK, pe3epBUPOBAHUA.
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YnpapieHue  EKTPOABHraTeNAMH - H HCTOMHUTENBHBIMU  YeTpodcTBami.  [IHEBMATHUECKHE U
THAPABIMYECKHE  CPEACTBA  ABTOMATH3ALMM. AHAMOrOBbIE  MHEBMATHYECKME  DNEMCHTBL W
ycTPOMCTBA,  [AMCKPETHbIE  3JEMEHTBI M yCTpoiicTBa  MHEBMOABTOMAaTHKH.  [lHesmarnueckne
HCTIOAHHTEBHEIE YCTPOHCTBA, 3/1EKTPOMNHEBMATHYCCKHE W MHEBMO3IEKTpHYEeCKHe npeodpasoBaTem.
TunoBble BapHAHTbI CHCTEM YMPaBIEHMA, MOCTPOCHHBIX HA OCHOBE arperatMpOoBaHHbIX KOMTIIEKCOB
MHEBMOABTOMATHKH. DAeMeHTHas Gaza CpeacTB rHAPOABTOMATHKH. ['mapasanicckue
PEryAATOPLl, HMCMOAHHTENbHBIE MEXaHWIMbl,  YCHAMTEAH  MOLHOCTH, NRKTPOrHApaBIniecKHe H
FHAPO3AEKTPHYUECKHE 11peobpa3oBaTet.

JneKTpUUecKHe  CPeaCTBa  ABTOMATH3ALMH. JnemeHTHas 0aza  aHaNOTOBbIX  IJICKTPHHSCKHX
cpeAcTB, dnemeHTHas 0asza CpencTB AMCKPETHO-IOTHHECKOTO ynpasienud. Perynupyrowme O70KH €
HEMpPepbIBHLIM ~ BLIXOAHLIM ~ CHIHANOM. Perynupytowiue Gaoku ¢ mMNyIbCHBHIM - BBIXOAHBIM
CUFHAZIOM.  DJIEKTPHUECKHE  MCMOJHHTENbHBIE  YCTPOFCTEA. DNEKTPUUECKHE  HCTIONHHTE1bHBIE
MEXAHMIMBL MOCTOSHHON CKOpOCTH. McnonnuTenbHble YCTPOACTBA ¢ 3/EKTPOMArHHTHLIM MPHBOAOM.
ArperaTtmpoBaHHbIC ~ KOMIICKTLI  INAEKTPHUECKUX  CPEACTR ABTOMATHYECKOTO  PEeryiuMpoBaHisa  H
NOFUYECKOro YpaBeHHA.

JnemenTHas 6a3a H KOMIOHEHTbI LUAPOBBIX CPEACTB ABTOMATH3ALUH. Y NIPABNSIOUIHE BbIHHCIUTENIBHBIC
mawmnbl  (YBM),  ux  cTpykTypa M 3JeMeHTHad faza. [lpoueccopel, WX  CIPYKTYpa.
0GOBUIEHHbIA  A1FOPHTM  (PYHKLMOHHPOBaHKS, CnocoObl  aApeCallitH. CHCTEMA  KOMZHA. cucTema
npepbiBakMil. 3aNOMUHAIOLLME YCTPOACTBA, YCTPOHCTEA BBOAA-BLIBOAA HHDOPMALLMH, YCTPOHCTBA CBA3H
¢ obbexTam# (ananoro-undposeie W MPPO-AHANONOBLIC npeoGpa3oBare/in, KOMMYTATOPbI aHAI0TOBBIX
CHIHAMNOB, MallHHHbIE cpeacTsa opranu3alt1u paGouero Mecta onepartopa-
texHonora. HWurepdeiickl UMPPOBbLIX CPEACTB  ABTOMATH3ALMK,  CHCTCMBI  LIKMH, cTaaapTHbIE
unrepdeiics. [Tporpammuoe oGecneuerue Y BM, onepauHOHHbIC CHCTEMbI.

MUKPONPOLECCOPHBIE  CPEACTBA  ABTOMATH3AUMH W yNPaBIAIOUINe BHIUMCTUTE/IbHBIE  KOMIIEKChI.
Mukponpoueccop  (MI1),  mukponpoueccopHas — cucrema,  MHKPO DOBM,  MHKPOKOHTPOJIEP.
Crpykrypa u apxutektypa MIT. MIT ¢ JKECTKOH CHCTEMOM KOMAHA M MHKPO MNporpaMmHpyembic
MI1. Hurepdeiiciibie KOMIIOHEHTbI MUKPOMPOUCCCOPHLIX CHCTEM. unrtepdeiicusie BUC. Perynupytouine
W SIOFHYECKHE MHKPOKOHTPOIEpbl. MHKpPONpOLECCOPHBIE YNPAB/AIOULHE KOMTICKCE! 1 mukpo IBM B
pacnpeieNeHHbIX CHCTEMAX YMpasicHHA. TexHuuecKne Cpe/CTBa NOKAJIbHBIX BbIYHCIHTCBHBIX ceTer
(JIBC). Cranaaptei u yporuu JIBC.

4. IIpoeKTHPOBAHHE CHCTEM aBTOMATHIALN

O6ue nNpUHUKMMEL NPOEKTHPOBAHKA CHCTEM aBTOMATH3ALHK. [lenn, 3ana4n W KPHTCPHH KauecTea
NPOeKTUPOBAHUA. Opranu3alusa NpoOEKTUPOBAHHUA, XAPAKTCPHCTHKA NPOEKTHON M KOHCTPYKTOPCKOH
AOKYMCHTALMH,  MPUMEHEHHE 3BM B NpOEKTMpOBaHMW.  YueT TpeGoBaHHit MO OX-
pate okpykaioulei Cpellbl Ha CTaauK NPOCKTHPOBAHHA.

ﬂpouccc NPOEKTHPOBAHHA CHCTEM ABTOMATH3ALIHH, JKU3HEHHbIH UMK TEXHMYECKHX CHUCTEM M
cuerem apromaruszaumu. CucTeMHblil NOAXOA K NPOCKTHPOBAHUIO, CTO CYUIHOCTL W OCHOBHbIE
NPUHLUHI B MeToaonorusa MNpOEKTHPOBAHKA HepapXHUHECKHX CUCTEM, CeTeras MOACIbL [rpouecca
NPOEKTHPOBAHMS, €€ ONTHMH3ALKA. Opraunzauns  NPOCKTHPOBAHHA H  XApPAKTEpHCTHKA MpoeKT-
HOM  AOKYMEHTAUMH. Bufop panuoHanbHONO YPOBHA ABTOMATH3ALMH, COACPIKAHHE [IPOCKTHBIX
paGOT, 2a0aHle HA TMPOCKTHPOEBAHKE NOKAbHBIX CHCTEM aBTOMATHUKH H TeXHHYECKoe 3aJaHHE Ha
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cosnanne ACYTII, mux conepxaHue M YTBEPHKACHHE, paspaboTka TeXHHKO-IKOHOMHHECKOTC
0BGOCHOBAHMA.

CrpykTypu3zaius MPOEKTUPYEMOi ~ CHCTEMBI. [TocTpocHHE (pyHKLHOHANBHOH, TeXHH4YECKOH M
OpraHu3aUMOHHON  CTPYKTYPBI. [MpoeKTHpOBaHHE ~CTPYKTYPHBIX  CXEM. [poeKTHpOBAHHE  CXEM
ABTOMATH3AUMA M NPHHUMNHANBHBIX  CXEM. [TpuHUMnUATBHBIE 3NEKTPHUSCKHE H MHEBMATHHECKHE
cxembl.  Pacuer  nokasateneil  HaACHKHOCTH MPUHUMIHAJILHBIX  CXEM. [1poeKTHpOBAHNE
IYHKTOB }’ﬂpaﬁﬂeﬂﬂﬁ M TUHHUN CRAZH.

[MpoekTHpoBakne HHGOPMALKOHHOTO oGecneuenus ACY. Oprann3aums 6a3 1aHHbIX W NPOEKTHPOBAHKE
CHCTEM YIPABJACHHUA UMK, PaGouas A0KyMEHTALNA nudopMauHoOHHOTO obecneveHus.

[poeKkTHpOBaHHE NPOrpaMMHOro obecneverns (110) ACY. Oransl pa3paboTKH  CrELUHaabHoro
[10. BbiGop OMEpaurMoHHONH CHCTEMBIL, NporpaMMHbIX MOZY/eH W MaKeTOB MPUKIAAHBIX  NpO-
rpavMM. OpraHu3auus ux padoThl B PEANBHON vacluTabe BpeMEHW, NpUMEHEHHE WMHTAUMOHHOTO
MOACTHPOBAHHA Aans ucenenoBalus U OTaaaKku aﬂropHTMOB M ﬂpOrpaMM KOHTPO/1A H }’ﬂpaBJ’lCHHﬂ.

[porpammioe obecneuerine Gea WMTOBLIX CHCTEM YMpapieHus, cOCTas POrpaMMHBIX MOAYACH
W NAKEeTOB NPHKIAAHBIX NPOrpamMm MaLnHHOM rpaduku, pabouas 10Ky MEHTALMSA Ha 0.

ApromarTHiauns pOEKTHBIX paboT, CHCTEMDbI ABTOMATH3HPOBAHHOrO  NPOSKTHPOBAHNA (CATIP).
WX QYHKUMM W CTPYKTYPA. UndopmaitnodHoe ¥ NporpaMmMHoOE obecneverne CATIP. TlaxcTbl
NPHKAAAHBIX NPOrpamm.

BHeﬂ.peHHe M oKenayartauns cUCTEM  aBToMaTH3aumnH. '3I(CI'I."I}(3T£I.11HOIII-I&1$I HAIEKHOCTL  CHCTEM
aABTOMaTH3aAUrH. TexHnuueckas .U.QK}R’M@HTBL[HH W ee BelEHHE Ha CTaauH JKCrayaratmH.

OcoBennocTd npoekTupoanua ACY H TEXHHHCCKHX CpeACTB B 1ErKOi NPOMBILLICHHOCTH.

5% Merpoaorus n TexXHOJOrHYECKHE H3MepeHins

Hsmepsembie QH3HYECKHE BEAWHHHEL oBume ceaerus 00 H3MepeHusX, knaccudukauna M3MepeHmii.
Buasl ¥ METOABl M3MEpEHWi, MOrpewHOCTH WaMepeHuit M HMX HCTOYHHKH, KaaccHpUKauHa
norpeLHocTe n3MepeHHH. BepoaATHOCTHBIA  MOAXOA K OMHCAHWIO MOTPELIHOCTEH, THMOBbLIC
3aKOHbI pacnpeaencHus NOrpeLHOCTEN 1 WX 11apameTpbl. OleHHBaHWE 11apaveTpoB norpewHocTe no
pe3yabTaram M3IMEPEHHH, npeacTasieHKe  PE3yNbTaTOB u3MepeHui. [ocyaapeTBeHHa
cuctema obecneveHns €AHHCTBA M3MeEpeHHi (F'CH).

MeTpOoNorHuecKkHe XapakTepHCTHRH CPEACTS wavepernii (CH). Knaccndurauns CH. T'ocyaapeTBeHHaA
cHeTeMa  MPOMBILLNEHHBIX npuGopos W CpeACTB apromaTizauny  (FCI).  OcHoewbie
XapaKTepUCTHKH CH. MaremaTnyeckne MOICIH CTATMMECKON W AMHAMMUECKOR  XapaKTepHCTHK
CH. Morpewnocty CH 1 uX UCTOUHUKH. CriocoBe noebitenus TouHoeTn CH.

Curnan Kak HOCHTC/Ib HIMEPHTENLHOH  HHPOPMALIHA. Mojean W XapakTepHCTHKA ChyuaiHbix
CHIHANOB. KBAHTOBAHWE CHIHANOB 110 BPEMEHH, YPOBHIO U B NpOCTPAHCTRE. MeToabl BOCCTAHOBIICHHA
CHIHANOB MO AWCKPETHBLIM JaHHBIM.

MrdopMaumuoHHbIe  XdAPAKICPHCTHIH CH., Baauuvocrazh METPONOTHHECKHX M uidopmaunonnbIxX
xapakrepuctuk CH.



JMeMEHTbl ¥ THIOBbIE CTPYKTypHbl€ CXeMbl CPEACTR uamepeHuil. TUnosble CTPYKTYPHbIC CXEMbI
CH HEINEKTPHHECKHX BEJIMHNH! NpAMOTO M YpaBlOBELIUBAIOWLErO npeoOpa3oBarms.
avddepertmanphias.  THNOBbIe  CTPYKTYPHbIC anemedTbl  CH:  nepsuuHbIe  M3MCPHTEILHBIC
npeoGpasosarenu ([THIT), npomexyToUHbIE U vaciwtabusie [TATT, u3meputeabhbie npudopbl W Ap.
[TapameTpuuecKHe M IEHEPATOPHbIC MU, knaccngukaums [MUIT no npununny NeficTBUS. [MprHUMN
NeHMCTRMSI, XApAKTEPUCTHKH M YCTPOWCTBO THMOBBIX [TUI1, KcnoJb3yeMbiX MpH TEXHONOTHYECKHX

MIMCPEHHA X B OTpac/in.

Tunossie ?.'J'IGKTPOMEKBHH‘-H:‘CKHC W ICKTPOHHLIC HPH()DPH. HX xapax‘r'epnc'rl»ﬂ(u. COB[}@MEHHBIC
MHK[}OHpDLlECCOprle H3MepHTeﬂbe|B KOMIIJIEKChI M HX XAPAKTEPHCTHRH,

PacueT METPOIOrHUYECKHX  XapaKkTepPHCTHK CU no 3anaHHoil cTpykTypHoii cxeme. Meroauka
cuuTesa nectanaaprHeix CH no sanantoH vatemarTrueckoit moaenn. OCHOBHbIE 3TNkl NPOCKTHPOBAHHA
CH.

M3mepenne TemnepaTypbl, TEMNEPATypHbIE LIKAbL. knaceudurauns CH temneparypbl. TepmomeTpbl
pacLiHpeHmst, MAHOMCTPH1ECKHE TEPMOMETPHI, TEPMOIJIEKTPHUECKHE npeoOpa3zosaTe/i,
MeToabl W npuOopbl  H3MEPEHHA tepmod/IC. Pacuet M3IMCPHUTE/LIIOH CXEMbl  ABTOMATUHECKOIO
NOTEHUMOMETPA, aBTOMATHYECKOro MOCTd. Metoabl # NpHOOpEl W3MEPEeHHs TemnepaTypbl Ha-
[PeTbiX Ten Mo WX H3AYHCHHIO. CpaBHenne METPONOTHUYECKHX  XAPAKTEPUCTHK KOHTAKTHBIX H
GeCcKOHTAKTHBIX TEPMOMETPOB, METPOJIOIHHECKOC obecneyeH e TeMNepaTypHbIX H3MepeHHi.

W3mepeune naBlieHus, KONMHECTBA, PacXOda H ypoBHs. KnaccHpuKalms npnOopos A4A H3MEpe-
HUs JaBACHHA M HX NPHHLMN AeHCTBUS, BpIGOp YCTAHOBKA M 3aUlMTa OT arpeCCHBHDLIX cpes npu-
Gopoe aasnenud. M3mepenue KoInHceTea M pacxoia JKMAKOCTEH W rasos. knaccudukaums  Mme-
TOJ0B W NpHOOPOB.

W3mepeHue ypoBiiA KHAKHX W ChIMY4UX MATEPHAIOB. knaccuuKauns MeTo10B U NPHOOPOB.

W3vepeHne reOMeTPHUYECKHX pa3Mepos i KOHTPO/Ib paGoTel oGopyaoranua. MeToasl 1 YCTPOHMCTRA /LS
AIMEPEHHS TEOMETPHUECKHX pasMepos. MeToab! 1 YCTPOMCTBA ANlS H3MEPEHHNA LUTY YHOH NPOAYKLUMH.

Mertoasm u npuGophl aHanuza CocTaga skunkoerei. Knaccnukauus aHaNWTHYECKMX METOI0B M
npuGOpoB IS aHann3a JKHAKOCTeH, meTponoruueckoe obecrieueHue CpeacTs AHAJMTHYECKOTO
KOHTPOS.

Ontudeckne, GoTOMETPUUECKHE,  PA/IMOH3OTONHBIC, HN1EKTPOXMMHUECKIAE  METOAbI  AHaan3a  CO-
cTaBa  KMAKOCTeH,  MX  knaccnpukauna M duznKo-XxUMHUECKHE  OCHOBBI. Hameperue
37eKTPONPOBOAMMOCTH PACTBOPOB KOHTAKTHEIMH K GeCKOHTAKTHBIMI A4CHKAMH, H3MEPHTENbHBIE CXEMbI.
XapakTepuCTHKU W 0B1ACTH MPUMEHEHNS.

MeToasl W npubOpbl aHanusa cocraga rasop. WX ocoGenHocTd M Kaaccudurauua. OnTuyeckue
METOAE ra3’oBoro aHanusa. Tennoeble WM MarHHMTHBIC METOAb!. 3.’16h’prXHMHHECKI-ﬂ3 METObL.
Macc-CrneKTpOMETPUHECKHA  MCTOA. XpomaTorpauueckuii METoA  anannsa. DU3INKO- XHMHYSCKHE
OCHOBLI, 06AACTH NPUMEHEHUS, CTPYKTYPHBLIC CXCMBbI npuGOPOB U UX OCHOBHbLIC XaPAKTEPHCTHKH.

[puGopkl M CUCTEMBL KOHTPOAA OKPYIKAIOWE cpeabl.



ABTOMATH3MPOBAHHbIE CHCTEMBI  KOHTPOI (ACK). Tunosble (ynKunn, CTPYKTYPHBIC cXembl M
ocHosHbie Y3l ACK. CTaHaaprTHbie CH I'CIT ann ACK. Pacuer n npoeKTHPOBAHHE ABTOMATHYCCKHX
CHU u ACK. Maremaruueckas MOACIb HH(OPMALIMOHHOTC KaHAIA. Kpurtepun KauecTsa NPOeKTUPYEMBbIX
ycTpo#cTs. TeXHONOrHYECKOE, NpOrpaMMHOE M METPOJOTHHECKOT oGecrevenne ACK. [lpumenerne
COBPEMEHHBIX H3MEPHTEbHBIX CPEACTB AT NpoBeAeHHs HAYUHBIX HCCnenoBaHuil, aBTOMATH3HPOBAHHBIC
CHCTEMBI /1 HAYHHBIX HCC/IEA0BAHH (ACHM),

Oco0eHHOCTH METPONOrH4ecKoro obecneuenus Tunosbix CH n ACK B NULLEBON MPOMBLILLJCHHOCTH.
Mertoabl # npudopbl  KOHTpoas B MACHOH W MOJOYHOM  MPOMBILNCHHOCTH. Metoabl M
npudOPLI KOHTPO.IA NPON3BOACTBEA pasAuiHON ULEBOH NPOAYKLUHH.

0, MonTaz, JKCIayaratns u AMArHOCTHKA CHCTEM ABTOMATHIALLH

TexHuUecKas ANATHOCTHKA W NPOFHO3MPOBAHAC. Cisiab TEXHUUYECKOM AMArHOCTHKH € HAACKHOCTRIO W
kauectBoM. TecTooe H (PYHKUHOHATBHOE JAMArHOCTHPOBAHKE.

['nyOuna noucka nedleKTOB K JOCTOBEPHOCTH HArHOCTUPOBAHNA. AJTOPHTMUI yHKUMOHHPOBAHH
TeXHHUYECKMX CPeACTB AHArHOCTHPOBAHWS. CTpyKTYpa TEXHUHECKHX CPEACTB JIHArHOCTHPOBAHKA.

TexHuueckas AHarHoCTHKA B YCIOBHAX KOMIICKCHOI ABTOMATH3ALIMK NPOU3BOACTEA. OCHOBHbIE BHbI
HCbITAHMA M ANATHOCTUHECKHX NPOLICAYP. OcHOBHBIE METOJIbl H CPEACTBA AMArHOCTHPOBAHII.

JauMra OT Blark W MblIH. JammTa OT TeMIepaTypHBIX BO31eicTBHIA. [TOMEX03aMIIEHHOCTD.
Bubpon30asLma. 3a3eMICHHE. 3alINTHBIE YCTPOHCTBA ABTOMATHKH.

7. ABTOMATHIAUNS TEXHOJOTHYECKIX IPOUECCOB NHULEBOIT POV bILLICHHOCTH

CoBpeMeHHbI# ypOBCHD ABTOMATH3ALMM TEXHOJIOTHYECKHX MPOLECCOB NULIEBOH MPOMbILNEHHOCTH, €€
AKOHOMHMYECKHE ACMeKTbl M NEPCTICKTHELI pazeuTHs. O6iume cpeneHns 00 aBTOMATH3MPOBAHHBIX
cHCTEMAX ynpaBieHKs (ACY). ABTOMATH3ALLNA HenpepbiBHBIX TEXHOMOTMYECKHX
npoueccos. Meroauka aHanusa TEXHONOMMUECKOTO npoLecca  Kak 00beKTa PEry/JHpOBAHHS, Bbl-
Gop cXeM ABTOMATMHECKOTO Pery/HpOBaHHsl, CXEMBI ARTOMATH3ALMK  THMOBBIX TEXHOTOTMHCCKHX
npoueccos.  Cxemsl ABTOMATHYECKOTO  PEryMpOBAHHA  CAOKHLIX TeXHONOrHYECKHX  00BEKTOB.
Mpumenenre ABTOHOMHBIX, MHBAPHAHTHLIN W komOuuupoBarieix ACP. cherem peryaMpoBaHua ¢
MOJIENBI0 OOBEKTA, aAaNTHBHBIX ACP 1151 aBTOMATH3ALMH CIOKHBIX ODBEKTOB.

ApTOMATHAALIMS  MEPUOAMUYECKHX H JIHCKPETHBIX  MPOLECCOB. Anaiu:z mareMaTuieckux Mojiesei
NEPHOAHYCCKHX ¢ AMCKPETHBIX MNPOLECCOB K NpUMEHEHHE HX J14 gpiGopa 1 obocHoBaHHA CXEM
apromMaTi3aumu. Hcenonb3osanne perynaTtopos ¢ nepeMeHHon CTPYKTYpPOH W @lanTHBHBIX CHCTEM
yripagieHus A0 ABTOMATH3ALMN  NICPHOAMHECKHX npoueccos.  OcoOEHHOCTH peanu3alinm
CHCTEM AapTOMATHUIALIHH l'lE!pHO,’_'I.HLieCKHX H ,.‘:lHCKpQTHbIX npuucccos Ha cpencwax MHKpDﬂpOﬂCCCDpHOﬁ
TEXHUKH.

ABTOMATH3UPOBAHHBIE CHCTCMDI ynpaBaeHnsa TeXHONOrHUECKUMA npoueccammn (ACYTII). OcHOBHbIC

dbyHkiu 0 CTPYKTYpa CHCTEM  YMNPABJICHMA  TCXHOJOTHHUECKUMK npoueccami  Ha  Dase
suipcanTenpHOM TexHuku. Craanu u oTanel cosnanns ACYTIL Cocra 1 CTPYKTYpd NporpaMmHoOro
ocecneuchns ACYTIL MHOroypoBHEBbIC cnoremul  ynpaenenusi CuCTEMBbI  YIPABICHNA Ha Oase
MUKPOTIPOLIECCOPHOT TEXHHKH W MUKPO SBM. MHUKpPONPOLECCOPHBIE BbIUMCIIH-
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TelbHbIC KOMMAEKChl B CHCTEMax YMparicHHA TeXHOJOTMYECKUMH  mpotieccami.  PacipeacicHible
ACVYTIL. TexHuueckasn CTPYKTypa u CTPYKTYpa nporpammHoro ofecneyeHus pac npeaenentsix ACYTIL

Janaum ¥ anropuTMbl 00paboTKN HHpOpMALHK B ACY. OyHKUMH W anrOpHTMbI neperudHON 0OpabOTKH
undopmaumn 8 CY HenpepbiBHbIMH TI1 (ebIGOp HACTOTHI OMpOCA, TEOPEMA KoTenbHuKoBa, GuiabTpaums
CUFHAJIOB M WX KOppeKUuus ¢ y4eToMm yCAOBHI M3MEpPeHUs H CTATHYECKOH XapaKTepHCTHKKM KaHalad
uamepetns). KOHTPOIb NOCTOBEPHOCTH W KOPPeKUHA W3MEpEIbIX  3HAUEH M KOHTPOTHPYEMbIX
NEPEMCHHBIX oOBbeKTa yrnparieHH . UuTerpupoBaHue M yCPEAHCHHC JHAYEHWI M3MEPACMBIX BEAWUHH.
VyeT AMHAMHUECKHX CBA3CH MEWAY uIMepseMbiMU NEPEMEHHBIMI M pacieT TeKYLUMX 3HAUCHHUA
TeXHHKO-9KOHOMMYECKMX ~ MOKasaTeneH. [porHo3npoBatiHe  M3MEPASMEIX Be/IMYMH M KOCBEHHBIX
nokasarenei.

3a1a4M W AATOPUTMbL  ONTHMANLHOTO ynpagneHus TeXHONOTHUYECKHMH npoLeccamu. AJIFOpHTMbL
ONTUMH3ALMKM  CTATHHECKHX PEHUMOB € HENOCPEACTBENHBIM MOUCKOM  IKCTPEMYMA Ha oOBEeKTE
ynpapieHus v C HCTIONB30BAHHEM MATEMATHYECKOH MOAEIH oobekTa. CpaBHMTEIbHBIH AHAINS
TUX AAropHTMOB. PeKyppeHTHBIC anropuTMBbl uaeHTHGUKaUMH MaTeMaTHYeCRKX Mojesieit 00beKTOB
ynpapieHus N0 AaHHBIM - TEKyUInX wsmepenuit.  [Ipumepsl  aJropHTMOB ONTHMAbHOIO
ynpagieHus  CTATHYECKUMA pexknMamn  00BEKTOB. 3agaun M AArOpHTMbL  ONTUMANLHOTO
ABTOMATH3HPOBAIIHOrO  ynpasieHns NepUOANYECKUMH  TIPOLECCamit, pelkUMAaMK NycKa M OCTaloBa
oBBLEKTOB. 3aaud  ONTHMANLHOTO  yNpaBieHAA AMCKPETHBIMH ~ TEXHONOTHHECKHMH fpoLeccamu.
CueTteMbl ONTHMAIBLHOrO YNpaBacHus ¢ ATANOHHOM MOAEbIO. ANANH3 BO3MOIKHOCTEH NPUMEHCHHUA
TAKHUXN CHCTEM ans agroMaTu3auui Dﬁ‘bet{TDB. 3apaqu H allropHUTMbI ONTHMANEHOTO
ynpasieHus B cucTemax  © neronHolt  mudopMauuei. 3anaun Ko ANTOPHTMbI ONTHMAILHOIO
YIPABIEHHA CHOKHBIMA TexXHOJNOTHYECKUMH  KOMIJICKCaMH, MeToasl AEKOMIO3HULUMK 00UIer 3aaadH
yrpaeaeHus KOMIIEKCOM Ha yaCTHbIE 3a1a4l MEHbLUEH Pa3MEPHOCTH. BoiGop MeTOAA ASKOMMO3UIUH B
3aBHCUMOCTH OT CTPYKTYPbl TeXHOAOMHUeCcKoro KoMrIeKed v 3a1a4iu yIpaBJCHHA.

[1porpammioe 00eCneUeHHE (I10O) aBTOMATH3HPOBAHHEIX CHCTEM ynpasnenns. Cocras W CTPYKTYpa 1O
cucTem YrparlIeHus, OpraHu3aumi pabOThl YNPABJIAIOLIEIO BLIMHC/IHTEIBHONO KOMMeKea B PE/KHAMC
peasibHOro  BPEMEHHU. O6uee u  cneuwanshoe 110 ACYTIl, crpyktypa #  €O-
crap  cneumansioro MO ACY, ocobennoctd  cneunansioro  [10 pacnpeaenchHbIX ACY,
KOH(pUTypupoBaHne 1 fapamMeTpHpPOBAHME B PACHPEACICHHBIX ACYTIL

OcobeHHOCTH ABTOMATH3ALLMH TEXHOIOTHHECKHX MPOLECCOB MMULLEBOA NPOMBILLACHHOCTH, aHanul
TEXHONOTMUECKMX NPOLIECCOB MALLEBOH NPOMBILILICHHOCTH KaKk 0OBEKTOB ynpasieHus. THIOBbIC CXCMb
ABTOMATH3ALHN OCHOBHBIX PEKHMHBIX napameTpoB TEXHOTOMHUECKHX o0ObekToB
ynpagaenns  NHLICBOH [IPOMBILLAEHHOCTH.  CXEMBb ABTOMATH3ALAK  THMOBBIX  HEMPEPBIBHBIX,
NEPHOAMYCCKHX W JAHCKPETHLIX TEXHOIOTHHECKHX MPOLECCOoB MUULIEBOA NMPOMbILUACHHOCTH. 3aaain M
aArOPUTMbI  OTTUMAJIBHOTO ABTOMATHUECKOTO  YNPABAEHHUA  HEMPEPLIBHLIMU, NepHOAHYECKHMA 1
IMCKPETHBIMHU TEXHONOTHUYECKMMHU NpOLECCamy [MLLEBOH [IPOMBILLIACHHOCTH.

Crpykrypa ACYTI. ee  ¢yHkuun,  HHPOPMAUHOHHOE, NPOrpaMMHOE,  METPONOrHUECKOE.
IMHIBHCTHHECKOE, OpraHH3aLMOHHOE OfecnedeHHE. OnpiT paspaboTKM, BHEAPEHUA W IKCOAYATALUH

ACVYTIL

JTHTEPATYPA
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