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OCHOBHBIE I10JIOKEHUS IPOTPAMMbI

HporpaMMa BCTYIIUTCIIbHOT'O UCIIBITAHHA YTBCPKICHA HA 3aCCAAHNN K&(I)CI[]:’)BI

aBTOMATH3AIMA TEXHOJOTUYECKUX MPOIECCOB M MPOU3BOJACTB (MpoToKosn Ne22 ot
14.06.2024 r.).

|. Conep:xxanue, ctpykTrypa u ¢gopMa npoBeieHUs BCTYNMTEJIbHOIO
UCTIBITAHUS

[IpodpunsHOoe OTOOpPOYHOE WHCHBITAHME TpPU TMpPHEME Ha OO0ydYyeHHE TIOo
CHELMATFHOCTA CIEMUATU3UPOBAHHOTO BBICHIETO 00pa3oBaHHUS ABTOMAaTH3aIUA
TEXHOJOTHYECKUX TMPOIECCOB W TIPOM3BOACTB MPOBOAUTCS OYHO B QopMmate
cobeceqoBaHUA.

[IpodpunbHOEe 0TOOpPOYHOE HCIBbITAaHUE (cOOecenoBaHME) TIPOBOJUTCS Ha
PYCCKOM sI3bIK€ IO Iporpammam, C(OPMHUPOBAHHBIM [0 YPOBHIO IOATOTOBKH
OakanaBpuar. IIpogoiKuTenbHOCT NPO(GHUIBHOIO  OTOOPOYHOIO  HCIBITAHUSA
(cobecemoBanue) — 1 gac.

1. Pa3ne.111>1 AUCHUIVIMHBI U TEMbBI PaCCMaTPUBACMbIEC B X0/1€
BCTYIIUTEJIBbHOI0O UCIILITAHUSA

Pasznes 1. Teopusi aBTOMATHYECKOI0 YIIPaBJICHUS

[lonsitue ympaBieHus. OOO0OIIEHHAsT CTPYKTypa CHCTEM aBTOMAaTHYECKOTO
ynpaieHusl. OCHOBHBIE JIEMEHThl aBTOMaTHUYECKUX CHCTEM U MX (YHKIMOHAJIBHOE
Ha3Ha4yeHUe. YTPAaBISIEMBIE, YIIPABIAIOMIME U BO3MYLIAIOIIKME ITapaMETphl, TUIIOBBIE
BO3MYIIAIOIHE BO3JECHUCTBUSI. [TpuHIUIIBL YIIPaBJICHUS. [TpuHIMUIIBL
knaccudukanuu CAY.

Junamuka cucrem B (popmMe HENMHENHBIX IU(PEepeHIINaTbHBIX YPaBHEHUU.
JIuneiinble cuctembl. CTallMOHApHBIE W HECTAMOHAPHBIE CHCTEMBI. Y PaBHEHUS
cocTostHus. [lepeMeHHbIe COCTOSAHMS, TPOCTPAHCTBO COCTOSIHUS.

Turnosble BHELIHME BO3JEHCTBUA U LEJIb UX UCHONb30BaHudA. llepenarounas
dbynkuus. CpoiicTBa nmpeodpazoBanus Jlamnaca. TumnoBble TMHAMHYECKUE 3BEHbS U
ux nepenatodyHble QyHKUMU. Peakuysi THUIOBBIX 3BEHbEB Ha THIIOBHIE BO3JCHCTBHUSL.
[lepenaTounsle (YHKIUMU TMpU TOCIEIOBATENILHOM, MapajljIeIbHOM U BCTPEYHO-
MapajuieIbHOM COEIMHEHUY 3BEHBEB.

ITonsiTue 4yacToTHOW XapakTepUCTUKU. DU3NYECKUN CMBICI YacCTOTHBIX
XapaKTEepUCTUK. ODKCIIEPUMEHTAIBHOE ONPENEIICHHE YACTOTHBIX XapaKTEPUCTHK.
[lepexon oT mepenaTouHblx (YHKOUH K  YaCTOTHBIM  XapaKTEPUCTHUKAM.
AmmutntygHO-(ha3oBast yacToTHas xapakrepuctrka (ADPUX).

[Tonsitue ananuza CAY. [lonstue ycroitunBoctu. OOMmas mocTaHOBKA 3a/1auu
ycroiunBoctu 1o JlsmyHoBy. Kputepun oneHkd ycTOWYMBOCTH. AnreOpandeckue



kpurepun: ['ypBuna, cxema Payca. [loHATHME KpUTHYECKOrO IIara, ONpPEACIICHUE
KPUTHYECKOTO  Iara Juisi  JCHUCTBUTENBHBIX WM KOMIUIEKCHBIX  KOpPHEW
XapaKkTepUCTUIECKOTO ypaBHeHMs. HactoTHele kputepun: Hanksucra, Muxaiminosa.
Ouenka ycroitunBocty no JIUX. 3amackl yCTOMYMBOCTH. Y CTOMYMBOCTh CUCTEM C
3ama3/bIBAHUEM.  YCTOWYMBOCTh  HECTALIMOHApHBIX  cHcTeM.  CTpyKTypHas
YCTOMYUBOCTb.

AHaM3 KadecTBa Ipolecca ynpabieHUs. [loHsATHE KpUTepHs KadecTsa.
TpeOoBaHus, TpeabABIAEMbIE K KpUTEPHIO KauecTBa. OLIEHKA KaYeCTBA CUCTEMBI T10
MepexolHOMY Tmpoueccy. Bpems mnepexomHoro mpoiecca (OBICTPOJICUCTBUE),
BEJIMUMHA NIEPEPETyINPOBaHUS, KOJIeOaTeNbHOCTD Mpoliecca. Teopema o mpeaenbHbIX
3HaueHuax. TouHocTh ympasienus. Koaddunmentsr ommbok. KMcnonb3oBaHue
MHTETPaJIbHBIX OLIEHOK JJIS OLIEHKN Ka4eCTBA CUCTEMBI.

Ilonsitue cunresa CAY. 3akoH ympasineHus. [lonsatme perynsrTopa.
[TocnenoBarenbHast kKoppekuus. Lleab um cmocoObl BBeneHUsT MHTETpajla B 3aKOH
ynpasienus. Llenp ¥ cnocoObl BBEIEHHSI MPOU3BOAHBIX B 3aKOH YIPABICHHS.
TumnoBsle 3akoHbl ynpasieHus. «lIpombinuienssie» perynsropsr, [TAN, TIA, 11-
perymaropel. [lapammensHass xoppekums. Mcmonp30oBaHMEe  METOIOB  IOWCKA
DKCTPEMYMaA Ul PELIECHUS 3a1a4d IMapaMeTpUIeCcKon ontumusanuu. CHHTE3 CUCTEM
[0 3aJaHHOMY pACIHOJIO)KEHUIO TIOJIOCOB C IOMOLIBI0 OOpAaTHOM CBSI3U 1O
COCTOSIHUIO, MOJAJIBHOE YIIPABJICHUE, MOJAIIbHBIN PETYIATOD.

OnpeneneHne HEJIWHEWHBIX CUCTEM. VCKyCCTBEHHBIE M E€CTECTBEHHBIE
HEJIMHEWHOCTH. MareMarudeckne MOJAENIH HEIUMHEWHBIX CHUCTEM. THUIIOBBIE
HEJIMHEHbIe 3BeHbs. CHUCTEMbl HEIWHEWHBIX IU(PPEpPEeHIINATbHBIX YpPAaBHEHHM.
CTpyKTypHBIE CXEMbl HEIMHEHHBIX cUcTeM. OCOOEHHOCTH TUHAMHUKHA HEJIMHEHHBIX
CUCTEM.

Cucremsl yrnpasieHus: 1o Bo3MmyuieHuto. [lonstue naBapuantHoctu. Llenu u
IIPUHLIUAIBI [IOCTPOEHUsI MHBAPUAHTHBIX CUCTEM. METONbI U yCTPONCTBA U3MEPEHUs
BO3MYILAIOIIUX BO3AEHCTBUI. AOCOJMIOTHAs M 4YacTMYHAs WMHBApUAHTHOCTh K
BO3MYIIAIOIIAM BO3JICHCTBUSAM.

TenneHunn pa3BUTHS COBPEMEHHBIX CUCTEM YIIPABICHUS TEXHOJOTHYECKUMHU
npoleccaMl M TEXHUYECKMMH oObekTamu. [loHATHE UHUQPPOBOM CUCTEMBI.
[IpeanochulKy BHEAPEHUS B TPAKTUKY HU(MPOBBIX cucTeM. DyHKIHOHAIBHBIE CXEMBI
U(POBBIX CUCTEM aBTOMATUYECKOTO YIIPABICHUSI.

Knaccudpukanus AgucKkpeTHbIX cucteM. Buasl u  (opmbl  CUTHAJOB.
[TpeoOpa3oBanre HENPEPBHIBHBIX CUTHAJIOB B JTUCKPETHbIE. MeXaHU3M KBAaHTOBAHUAL.
KBaHTOBaHME 10 ypPOBHIO, KBAHTOBAaHHE IO BPEMEHHU. MareMaTnueckoe ONMCaHHe
npoliecca KBaHTOBaHUs, KOMOMHUPOBaHHBIE CUCTEMbI. BOCCTaHOBJIEHHE CUTHAJIOB 110
JTUCKpPETHBIM BbIOOpKaMm, Teopema KorenbHukoBa. L{udpo-aHanoroBoe u aHamoro-
uudpoBoe npeodpa3oBaHUE.



MaremMatnueckue MOJAEIH JUCKPETHBIX CUTHAJIOB. Buael Momyisuuu.
Koneunsie pasnoctu. Koneunole cymmbl pemietdaThix ¢yHKIUE. Pa3sHocTHBIE
YPaBHEHUS.

[Tonsitue Z-mpeoOpazoBanusi. OcHOBHbIE Teopembl Z—mpeoOpa3oBaHusi. O0-
patHoe Z—npeoOpazoBanue. Mcnonp3oBanue Gpopmyn pasnokKeHus AJis ONpeIeIeHUs
Z-tipeoOpa3oBaHMsl. Y CTOWYMBOCTh JUCKPETHBIX CHUCTEM, HEOOXOIHWMBIE U
JIOCTaTOYHBIE YCIIOBUSl YCTOMYMBOCTU. AJIreOpandeckue KpUTEPUU YCTONYHMBOCTH.
Kputepuit [Ixypu. AHanu3z B YacTOTHOW oOmacTu. AHaIM3 YCTOWYMBOCTU
muckpetHoilt CAY. Anamu3 touHoctu pauckpetHod CAY. BimsHue nepuona
JVCKPETHOCTU HA TOYHOCTH CUCTEMBI.

OneHka ynpaBiIsieMOCTH, HaOJIOJJaEMOCTH, JIOCTHKUMOCTH. (OcoOeHHOCTH
aHaJln3a JUCKPETHBIX CUCTEM METOJOM MozennpoBanus. OOIIMe CBEIEHUS O CUHTE3€
cucreM ynpasineHus. Kpurepum kauectBa M Metoabl cuHTe3a. Lludpossie
PEryJIsATOPSI.

Meroabpl TOCTpOEHHS aIrOpUTMOB LU(poBOro ympasieHud. [loHsTue
PEKYPCUBHBIX U HEPEKYpPCUBHBIX HU(DPOBBIX QuibTpoB. [loHsATHE anmpokcumanuu
AHAJIOTOBBIX  PEryJIATOPOB, METOABl anmnpokcuManuu. CHHTE3 pPEryJsTopoB,
anredpanyeckuil moaxoa. Moaudukanus MOJANbHOTO PETYJIATOpA s JUCKPETHBIX
cucreM. IIpoexTupoBaHue clendlUX CUCTEM IO YAaCTOTHBIM XapaKTEPUCTUKAM.
Obecrnieuenne TpeOyeMOil TOUHOCTU MPHU U3BECTHBIX MPEJEIbHBIX XapaKTEPUCTUKAX
BXOJIHOTO CUTHaJia. 3amnpeTHble 00JacTH B CTaTUYECKUX M CHUCTEMAaX C acTaTHU3MOM
IIEPBOTO ¥ BTOPOTO MOPSIKOB.

CamonacTpauBaromecs CHUCTEMBl. Buabpl caMOHACTpPauMBAIOIIUXCS CHCTEM.
CucTteMbl ¢ pa30MKHYTOM LENBIO CaMOHACTPOUKU. CaMOHACTPanBaIOIIUECS CUCTEMBI
¢ Mozenbl0. CUCTEMBI C aHAJIM30M MPOLECCA YITPABICHHS. DKCTPEMAJIbHBIE CUCTEMBI.

Ontumusanuss B JAMHAMUYECKHMX pexuMax. Meroasl  ONTUMAalIbHOIO
yIOpaBieHUs JUHAMHUYECKMMH pexumMamMu oO0bekToB. [lpuHuMnm makcumyma
[lonTpsirnHa, MeTOA  JWHAMHYECKOro  IporpaMMupoBaHusi  bemnmana, ux
B3aMMOCBSI3b U OCOOEHHOCTH NPUMEHEHUsI NPU CHUHTE3€ ONTUMAIbHBIX CHCTEM
yYIPaBJICHHUS.

Paznen 2. MoaenupoBaHue CUCTEM U MPOLECCOB

OO6mme cBeneHUs O MOJAETUPOBaHUU. MoaenupoBaHue KaKk METO]l MO3HAHUS.
N3omopdusm u romoMophu3M MoJIeTupyeMbIX cucteM. [IpocTpaHCcTBO COCTOSHUS.

Oduznueckoe MoaenupoBanue. OCHOBHBIC TOJOKEHUS TEOPUH TOJ00MS
Haxoxnenue xputepueB Qusnueckoro mnomodus. Mnentudukanus mnapameTpoB
dbuznyeckoir  Mozenu.  TumoBble  3amaud  (PU3UYECKOTO  MOJICITUPOBAHUS.
MaremaTndyeckoe  MOJEIMPOBAHUE. [TonsiTue MaTEMaTUYECKON MOJIENH,
QITOPUTMUYECKOTO,  MPOTPAMMHOTO M HMHCTPYMEHTAJIBHOTO  OOECIedYeHUs



MoOJIeIMpoBaHus. THUMOBBIE 33jaul MaTeMaTUYECKOro MojenupoBanus. TpeboBaHus
K MaT€eMaTHYE€CKUM MOJIEIISIM.

biounslii Meron mnocTpoeHus: Mojene OO0BEKTOB ympasieHus. Mojenu
TUAPOJAMHAMUKYA TOTOKOB. CTpPYKTypHass CXeMa CJOXHBIX TEXHOJIOTMYECKUX
o0beKTOB. ['WIaponMHamMuueckue Mozenu. MoJenu HJeaJbHOTO  CMEIICHHUS,
UJCATbHOTO  BBITECHEHHUS, S4Yee4yHass MOJelb, KOMOMHUPOBAHHBIE MOJIETH.
[lepenarounsie GyHKUMM Mojened. MeToabl ompeneneHus MmapaMeTpoB MoOjeNen
CTPYKTYpbI TOTOKOB.

MopaenrpoBaHue MPOLECCOB XMMHUYECKOTO MPEBPALIECHNS B TEXHOJOTHYECKHUX
OOBbEKTaX. YYeT OCHOBHBIX 3aKOHOMEPHOCTEH XHMHUYECKOW KHHETUKH TIpU
MOJICIMPOBAHUU TIPOIECCOB XMMHUYECKOTO TMPEBpAICHUSI ChIpbS B KOHEYHBIC
npoaykThl. CuUHTE3 Mojeneil OOBEKTOB Ha OCHOBE MoOjJENEH THAPOJAMHAMHUKUA U
KUHETUKH.

MeTtoapl YHCIEHHOW peanu3alid MaTeMaTUYECKUX MOJIEIEH CIOKHBIX
TEXHOJIOTUYECKUX OOBEKTOB. YHMCIEHHBIE METOJbl PEUICHUS CTAalUOHAPHBIX H
HECTAallMOHAPHBIX MoOJeNeil O00BEKTOB. MeTonbl CTalMOHMPOBAHUSA [JIsl PEIICHUS
Mojielell OOBEKTOB CO CJOXKHOM TUAPOAUHAMUKOW. CTaTUCTUUYECKUN aHalu3 |
OLICHKA aJIeKBATHOCTU MOJICIIEH.

MopenvupoBanue OOBEKTOB C pacIpe/elIeHHBIMU TapamMeTpaMu. YpaBHEHUS
MaTepUaJIbHOIO M TEIJIOBOTO OallaHca JyUIsi MoJeJiel C  pachpeeeHHbIMU
napamerpamu. CeTOYHbIE METOJAbI pEUICHHs MoJened Juisl OOBEKTOB C
pacnpeieIeHHbBIMU apaMeTPaMHu.

Meroasl  onTuManpHOrO  ympaBieHus.  OOmas  MNocTaHOBKa — 3aaad
ONTUMAJIBHOTO yIPABIICHHUS. ®opMyIHpOBKa KpUTEpUS KauecTBa
(YyHKUMOHUPOBAHUS CUCTEM, Y4e€T OrpaHHMYeHHid B (opme paBeHCTB U B (popme
HEPAaBEHCTB Ha IIEPEMEHHbIE COCTOSIHMSI W YIpaBJICHUS OOBEKTOB U CHCTEM.
MaremaTuyeckre METOAbl OMNPEAENICHUs ONTUMAJIBHOIO YIpaBieHus. Merof
HEJIMHEWMHOTO MPOrpaMMHUPOBAHMUS.

MopenupoBanue OOBEKTOB NPU MPOTEKAHUU MHOTO(A3HBIX MPOLECCOB.
[loHsiTUSL TeTeporeHHbIX NpoueccoB. OCHOBHBIE CTaJAWM I€TEPOTrE€HHBIX MPOLIECCOB.
JlumuTUpyIOIIME CTAaIUM TETEPOreHHBIX MpoleccoB. MareMaThuyeckue MoJIeIu
MPOIIECCOB B KUHETHYECKOW, MU(PIY3MOHHOW M CMEIIaHHOW OO0JacTAX KOHTPOJIS.
Pounb nunTepdeiica, ero reoMeTpuu U COCTOSHUS MTPU MOAEIMPOBAHUN MTPOLIECCOB.

Co3aHre MOJENM CTAalMOHAPHBIX PEKUMOB. 3aJaHHE TEXHOJIOIMYECKUX
O0JI0KOB W TiepepadaThIBaEMBIX TMOTOKOB. MojenupoBanne paboOThl CXeM U
ONpENEICHNE  3HAYEHUN  ONpEeAeSSIIoNIMX  [apaMeTpoB.  MoJaenupoBaHue
JUHAMUYECKUX PEXKHMOB M OINPEIEICHUE CTPYKTYpbl ONTUMAIBHOTO YTpPaBIICHUSA
OTJIEJbHBIMU Y3JIAMU CXEMBI.



Pasnen 3. CpeacrBa aBTOMAaTH3aUMU M YIIPABJICHHUS

['ocynapctBeHHass cucTeMa MPOMBIIUICHHBIX OPUOOPOB UM CPENACTB
apTomMatu3zanuu. OOmMEe MNPUHIMIBI TMOCTPOSHUS TOCYAAPCTBEHHOM CHCTEMBbI
npudopos (I'CIT). Knaccuduxamus npudopos u yctporicts ['CIL.

VYcerpoiictBa mnonydeHuss MHGOpPMAIMM O COCTOSHUM mpolecca. OOmue
cBelieHus1 00 ycTpoicTBax mnosydeHus: uHpopmaruu. OCHOBHBIE XapaKTEPUCTUKU
YCTPOMCTB AJi nojiydeHus: uHpopmanuu. UyBCTBUTENBHBIC DIIEMEHTBI HIIA JATUYUKH.
JuckpeTHbIe u HETPEPHIBHBIC JTATYUKH. JaTunku COMPOTUBJICHUS,
DIEKTPOMArHUTHBIE, €MKOCTHBIE, HAIPSDKEHUs, TOKAa, CTPyHHBIE, XOJUla W
MarHUTOCOIIPOTUBIIEHHUS, YJIbTpa3ByKoBble. CHCTEMBI NEpelaud HU3MEpPUTEIbHOU
nHpopMaruu. N3meputenbHbIe (HOpMHPYIOIIIHE) npeoOpazoBaTeu.
[IpeoOpazoBarenu Bua SHEPTUU.

Texnuueckue cpeincTBa mpuema, MpeodOpa3oBaHUsl U nepenayr MHGOpMAIUH
mo ka"amam cBs3u. OOmue cBefeHus. YcCTpoicTBa cBs3u YBM ¢ oObekTOoM
yrnpasienus. OOIIHMe XapaKTepUCTUKH CTaHAApTHBIX HHTepdeiicoB. CTpyKTyphl
KAHAJIOB YCTPOMCTB CBsI3U ¢ 00bekTOM. LlMQpo-aHamoroseie U aHaioro-un@posbie
npeodpazoBarenu. KOMMyTaTopbl KaHAJIOB YCTPOMCTB CBSI3U C OOBEKTOM.

DJIEKTPOHHBIE YCTPOMCTBA CPEACTB aBTOMaTu3amuu. OIHOKPHUCTAIbHBIE
mukpornpoueccopasie BUC. UuTtepdericabie BUC. MUKpOKOHTPOJLIEPHI.

OJIEKTPUYECKHE  YCTPOMCTBA  CPEICTB  aBTOMATH3alMH. Y CUIIUTEIN
AIEKTPOMAILIMHHBIE, AJEKTPOHHBIE. DIIEKTPONPUBOIBL. PerynupoBanue
AIIEKTPOIIPUBOAA C MOMOIIBI0 YaCTOTHOTO IpeoOpa3zoBarens. OOmMe KOHIEHIUU.
Hactpolika B 3aBUCHMOCTH OT XapakTepa Harpy3Kd. DIEKTPUYECKHE PETYISATOPBI.
Knaccudukanus peryaaropoB. AHAJIOrOBblE PETYISATOPbl €O  CTaHIAPTHBIMU
JIUHEUHBIMU 3aKOHaMU pEryJMpOBaHus. JluckpeTHbie PEryJIATOPHI.
JIByXTIO3UIIMOHHBIE, TPEXIO3UIIMOHHBIE PETYJISATOPBL. Perynaropel MOCTOSTHHOMN
CKOPOCTH, C TIEpeMEHHOUN CTpyKTypoi. MiynbcHble, 1M(pOBBIE, IKCTpeMalIbHbIE U
allalITUBHBIE PETYJIATOPHI. JIEKTPUUYECKHE MHOTOOOOPOTHBIE M OJHOOOOPOTHBIE
VCTIOJTHUTEIIbHBIE MEXaHU3MBI.

[THeBMaTHUeCcKuEe YyCTpOWCTBa CpPEeACTB aBTOMatu3anmuu. OOUIMe CBEACHHS O
ITHEBMAaTUYECKUX CPEACTBAX aBTOMAaTH3aluH. [IpocThie AIeMEHTHI MHEBMATHUYECKUX
cpeactB apromaTu3aluu. CIOXKHBIE BJEMEHTBI M YCTPOMCTBA ITHEBMATHYECKUX
CPEACTB aBTOMAaTH3alMHU. ['HMApaBIMYECKUE YCTPOMCTBA CPEICTB ABTOMATH3AIIMH.
OOmmue cBemeHUs O THAPABIMYECKUX CPEACTBAaX aBToMaru3aiuu. JluckperHas
ruApaBiavka. ['uapaBIndeckre UCIIOIHUTENbHBIE MEXaHU3MBI.

Perynupyromue opranbl cucteM aBToMartu3anud. (OCHOBHBIE TOHATHSL.
Knaccudukanus perynvpyromux OpraHoB. Perynupyromiue oprasbl JUJIs ChITY4YHX
MaTepHayoB, JJIs )KUJIKUX U ra3000pa3HbIX Cpel, I MOTOKOB AJNEKTPOIHEPTUH, IS
TBEPABIX BEUIECTB.



YcrpoiicTBa o0TOOpakeHus uH(pOpMaInu. Ob6mue CBEICHHSI.
Buneorepmunanbhblie cpenctBa oTroOpaxkeHus nHGopMauu. DIEKTPOMEXaHHUECKHE
yCcTpoicTBa oToOpakeHus nHbopmanuu. [leuataromue ycTpoicTaa.

Paznen 4. Texun4ueckue n3MepeHnsi 1 MPpUOOPbLI

Knaccudukanus cpeacts uzmepeHuil. CTpyKTypHBIE CXEMBbI, CTaTUUECKUE U
JTUHAMUAYECKHE  XAPAKTEPUCTUKU HW3MEPUTEIBHBIX  yCcTpouicTB. Ilorpemnoctu
U3MEPUTENBHBIX YCTPOMCTB. HoOpMupoBaHHE METPOJOTHYECKUX XAPAKTEPUCTUK
U3MEpPUTENBHBIX yCcTpocTB. HanexHocTth cpenctB usMmepeHuid. CBelneHus O
CpEIICTBAX M3MEPEHUN TOCYIapCTBEHHOM CHCTEMbI NPOMBIIUIEHHBIX MPUOOPOB U
CPEICTB aBTOMATHU3aLMU. MeTObI MMOBBIIEHUSI TOUHOCTH CPEJICTB U3MEPEHUM.

W3mepeHue SIEKTPUYECKUX BEIUYMH. OJEKTPOU3MEPUTEIbHBIE MPUOOPHI
IpSIMOTO U YPaBHOBEILIEHHOTO IIpeoOpa3oBaHusi. OCHOBHbIE (PYHKIIMOHAIBHBIE YACTH
U BuAbl NpUOOpPOB NpsAMOro mnpeodpaszoBanusi. [IpubGopbl MAarHUTOINEKTPUUYECKOM,
AIEKTPOMAarHuTHOM, AIEKTPOANHAMHUYECKOH, beppoaHaMUYECKOM,
AIEKTPOCTATUYECKOW CHCTEM. MUILIMBOJIIBTMETPBI U JIOTOMETPBI. [loTeHIIMOMETpEI 1
MOCTBI.

N3mepenne naBienuid. OCHOBHBIE MOHATHS. EAWMHULIBI U3MEPEHUS JABIICHUM.
KugkoctHple — cpeacTBa  HM3MEPEHMM  JaBIEHUS € THIPOCTATHUYECKHUM
ypaBHOBeUIMBaHUEM. UyBCTBUTENbHBIE 3JIEMEHTHl W HPUOOPHl JehOpMaLMOHHBIX
CPEICTB U3MEPEHUN AaBieHus. TeH30MeTpuuecKue npeoopa3oBaTesu 1aBIeHU.

WN3mepenne Ttemneparypel. OOmue cBeaeHus. TemiepaTypHble Kbl
Knaccudukanms  cpeACTB  M3MEpeHUWd  TeMmIeparypbl.  MaHOMeTpuyecKue
TEPMOMETpPHI. TepMoaeKkTpuyeckue TepMoMeTpbl. CpelcTBa U3MEPEHN CUTHAJIOB
TEPMOIJIEKTPUUECKUX  TepMOMETpPOB.  [IpuHIMIBI  W3MEpeHUsT  TeMIepaTypsl
IIAPOMETPAMHU: CIIEKTPAJIBbHOIO OTHOLICHUS, IIOJIHOIO M3JIy4EHUsS, ONTHYECKUE
IIAPOMETPAMH.

W3mepenue pacxoa *KUAKOCTH, Napa U raza. Oomue ceeaenus. O0beMHbIe U
CKOPOCTHBIE  CYETYMKH. PacxomoMepel NEPEMEHHOro mepenana  JdaBIICHHUS.
CranpapTHble cyxawoue yctporctBa. Pacxomomepnl obOtekanus. Pacxomomepsi
IIEPEMEHHOTO YPOBHS. JJEKTPOMATHUTHBIC, YJIbTPA3BYKOBBIE, MOHU3ALMOHHBIE H
TEIUIOBBIE PACXOIOMEPHI.

N3mepenue ypoBHs. OcHoBHBIE MOHATH. Kitaccuukanus cpeacTs u3mMepeHus
ypoBHs. BusyanbHble, MOMIaBKOBbIE, OYHKOBBIE, THAPOCTATUYECKUE, DIEKTPUIECKHE,
PagUON30TONHBIE U AKYCTUYECKHE CPEACTBA U3MEPEHUMN YPOBHS.

N3mepenue maccel. OcHoBHBIE MOHATHS. Kiaccudukanus cpeacTB u3mMepeHus
Maccel. Becosele ycrpoiicTtBa. JlatuMku < pacxoma  ChIIYYHX  MAaTEpHaJOB.
ABTOMaTUYECKHUE BECHI U BECOBBIE J103aTOPBI HEMPEPBHIBHOTO AEHCTBHUS.



Nsmepenue motHocTH. OcHOBHBIE mOHATHS. Krnaccudukanusi cpeacts
U3MEpEHHs MJIOTHOCTU. BecoBble, MOMIaBKOBBIE, THAPO- U a3pPOCTaTHUECKHE, TUIPO-
U Ta30AMHaMUYEeCKue, BHOpDAlMOHHBIE W PAJUOM3OTOIHBIE CPEICTBA H3MEPEHUN
IUIOTHOCTH.

W3mepeHue  BIAKHOCTH  ChIIyYyuX  MarepuaynioB. OOmme  CBEACHMS.
Knaccudukanuss cpeiacTB H3MepeHUs BIAXHOCTU. BecoBble, 3JeKTpUYECKUE U
PaZMOM30TOIIHBIE CPEICTBA U3MEPEHUH BIAXKHOCTHU CBHIITYYUX MaTEpUAIOB.

W3mepenue (QU3NKO—XUMHYECKHX CBOWCTB >KuAKOcTei. OOmue CcBeAeHHs.
N3mepeHne BA3KOCTH KUAKOCTEW. M3MepeHne 3IeKTpONpPOBOAHOCTH JKHIKOCTEW.
DONEKTPOKOHAYKTOMETPUUECKUE aHaJIU3aTOPBI. N3mepenue AIEKTPOAHOTO
noreHuuana. [lorenunomerpuyeckue ananuzaropsl. [lonsgporpadsi.

W3mepenue cocrtaBa U 3amnbUIEHHOCTH Tra3oB. OCHOBHbIE MOHATH. MeToauka
oTOopa, MOATOTOBKM Ta30BOM MpoObI K razoaHanusaropy. M3mepeHue BiaKHOCTU
ra3oB. [luanpkoMeTpUyecKre, UCHApUTENbHbIE M KOHJEHCAIIMOHHBIE aHaJIN3aTOphl
BJIQYKHOCTH T'a30B.

OnpoOoBaHue MaTepuaioB U MPOAYKTOB TEXHOJIOIMYECKOro npouecca. Oomume
CBEJICHMS MO OonpoOoBaHU0. TeopeTuyeckrue OCHOBBI onpoboBaHusi. OTOOP mepBoit
npoObl. OOpaboTka npod. AHanuz npoO. OnpeneneHrue XapakTepUCTUK MaTepUaioB
U TIPOJTYKTOB.

W3mepenue cocraBa NPOAYKTOB TEXHOJIOIMUECKOro mpouecca. OOmue
CBEACHUS O XUMUYECKUX U (PU3HUECKUX MeToAax aHanu3a. CeKTpaabHbIA aHAINU3 110
ONTUYECKUM CTIEKTPaM MCITyCKaHHs U MOTJIOICHUS. PEHTreHOCTIeKTpaibHbIN aHaN3.

ABTOMAaTHU3UPOBAHHBIE CHUCTEMBI KOHTPOJS mnapameTrpoB. OOmme CBEACHUS.
HNubopMalinoHHO-U3MEPHUTENbHBIE CUCTEMBl. ATperaTtHble CpeICTBa HW3MEPEHHS.
[Ipumenenue cpeacTB HUGPOBON BBIYUCIUTEIHHON TEXHUKH B HW3MEPHUTEIBHBIX
yCTpOMCTBax U cucTeMax. ABTOMaTU3MPOBAHHAS CHCTEMA aHAJIMTUYECKOTO KOHTPOJIS

(ACAK).

Pa3nen 5. BolunciauTe/bHbIe MAILIMHBI, CHCTEMbI U CETH

OO6mue Bompockl 00paOOTKM HMH(POPMALIMM HA BBIYUCIUTENBHBIX MAaIIMHAX
(BM). Knaccupukarmus BM, mnoHsTHS 0 (QYHKIMOHAIBHOW, CTPYKTYpHOMH
opranuzainuu u apxutekrype BM. Knaccudukarus, nHaznauenune. MHaycTpuaibHble
CUCTEMbI, YHU(UKaALUs, KOMIUIEKCUPOBaHHE WH(GOPMALMOHHBIX W YIPaBISIFOIIMX
cUCTEM. AmNmapaTHble W NPOrPAMMHBIE CPENCTBAa, MHOTOYPOBHEBAas OpraHU3aLUs
BBIUHCIIUTENBHBIX POIIECCOB, HHTep(delic, HPOPMAIIMOHHAs Cpe/a.

bynesa amre6pa (BA). KoncranTel, mepemeHHbIe, (GYHKIMHA. YHapHBIE U
Ounapuble omnepauuu. Teopembl bBA. Kanonnueckue ¢opmbl. IlocTpoenue
BbIpaKEHUs 10 Tabiuie ucTUHHOCTU. CoKpallleHne BhlpakeHud 1mo kapram Kapho.
Jlornueckast nuarpamma. CraHgapTHbIE JOTHYECKHUE 3JeMEHThl. (DYHKIMOHAIBHO



noyiHbI 6a3uc. KomOmHanmoHHass M mocienoBaTelbHast cxeMbl. Tpurrepsl. ['pad
nepexoaoB cucteMbl. CHHTE3 NOCAEA0BATEIbHON CXEMBI.

JIBonuHas cucrema cuucieHus. lllecTHanmarepudHas cucTeMa CUHCIICHMS.
BoceMmepuunas cuctema cuucnenud. [IpeoOpasoBaHue yucesn W3 OJHOW CHUCTEMBI
cuuciaeHuss B Jpyryro. CrocoObl MpeACTaBlIEHUs OTpULATENbHBIX uucea B OBM.
OOpaTHbIi KO M BBIUKCIEHHUS B OOpaTHOM Koje. JlONMOJHUTENbHBI KOA U
apumerrka B gomnosHuUTENbHOM Koje. Cymmarop. bykBeHHO-LIMPPOBOM KO,
JIBonuHO-AecATUUHbIA KOJA. Koapl ¢ OOHapyX€HUEM W HUCIPABICHUEM OIIHOKH.
MudpoBanue TaHHBIX.

IlonaTie  BHEmHEro  yCTpOMCTBA. Permcrppl  BHEIIHHX  yCTPOWCTB.
CUHXpOHHBI U aCHUHXPOHHBIN crocod oOMeHa. IloHATHE 0OMEHA MO MpephIBAaHUIO.
PanuaneHple u BekTOpHBIE IpepbiBaHus. KonTposuiep mnpepsiBanuid. I[loHsTne
BEKTOpa IpepbiBaHusa. OpraHuzanys NOpEepbIBaHUS MO0 NPUHLMIY ACH3U-LENOYKH.
BpeMeHHble nuarpaMmsl IpepbIBaHUs MporpaMMbl. BpemeHHas auarpamma LHKIIA
kaHana "BeiBox".

O3Y u II3Y. O3V cratuueckoro m aumHamuueckoro tuma. [13Y, ITITI3Y,
CIIII3Y. Flash-namsars. Mukpocxemsl namsti. [locTpoenne Moayel naMsTu.

Jlornyeckasa u ¢Qusnyeckas opranuzauus namaru IBM PC. Monynu SIPP,
SIMM, DIMM. banku namaru. Jlormdeckas opraHuzamusi namsaTéd. Aapecanus.
[Tpuniuns! FIFO u LIFO. Crek.

IIpoueccopsl, opranuzanus yrpasiaeHus. CrucremMa KOMaHJI MUKpOIIpoleccopa
U €ro nNporpaMMHpOBaHUE B JBOMYHOM KOJ€ W Ha accemOiuepe. Peructpel obiiero
Ha3HaueHus. CnocoObl ajapecauu €  HUCIOJIb30BAHUEM PETHCTPOB  OOIIEro
HasHaueHus. [lonarne  OGe3ampecHbIX,l-,2-,3-anpecHpIx  KoMaHA.  DopMmatsl
MamMHHBIX ~ KoMaHna.  CmoBo  cocrosHuss — mpoueccopa.  CoBpeMeHHBbIE
MHUKPOIIPOLIECCOPBI, TEHACHUMHA pa3BUTUA. [IpoM3BOAMTENBHOCTH MpoLEccOpa,
METO/bI OLICHKHU.

ApXHWTEKTypa LEHTPAJU30BAHHBIX MW JELEHTPAIM30BAHHBIX KOMIUIEKCOB.
CHCTEMHBIN KOHTPOJUIED M KOHTPOJUIED IIWH, OPraHU3alus BHYTPH-MAaIlIWHHBIX
oOMeHOB. Tunbl U1 OCHOBHBIE MPHUHIUIBI NOCTPOEHUS MepUuPEepUiiHbIX YCTPONCTB.
VYerpolictBa cBsi3u ¢ o0bekTOoM. OpraHuzaisi BBOAA-BbIBOJA, IPEPHIBAHMS,
OCOOEHHOCTH OpraHu3alMh pado4YMX CTAHIMI U CEepBEpOB, MHOIOMAIIMHHbBIE
KOMIUIEKCHI, CTaHJApPTHBIE uHTEepdench TUIsL CBsI3U KOMIIBIOTEPOB,
MHOI'OIIPOLIECCOPHBIE  CHCTEMBI, IIWHBI, BJIUSHUE HA IPOU3BOAUTEIBHOCTD.
IlepcoHanbHbIE KOMIIBIOTEPHI U IPOMBIILICHHBIE KOMIIBIOTEPBI.

IIporpammupyemble JIOTMYECKHME KOHTPOJUIEPHI, HA3HAYEHHE, APXUTEKTYpa,
TeHaeHuun paszputusa. Crangaptel MOK  Ha cuctembl nmporpamMMHpOBaHHS
MukpokoHTposuiepoB. A3k IL, LD, ST, FBD, SFC. KommyHukamuum B
MIPOMBINLICHHBIX ceTsAX. Pacnipenenennsie cucteMbl Ha 06asze I1JIK. Pacnpenenenubrit



BBOJI-BBIBOJI. Y JajeHHbI BBOJ-BbIBOJ. CBsizp IIJIK uepe3 mpOMBIIUIEHHBIE CETH.
[MoneBass mmHa. IIporokonsl mepenaum manneix (Modbus, MQTT). Ilepenaua
naaHbIX 10 OPC texnomorun. CucTeMbl cOOpa JaHHBIX.

Kowmmnbrotepusie cetu. O6mue noustusi. Tononorus. Tunsl JIBC (BpemenHoe
u 4vactoTHoe yruioTHeHue). CereBas tomnosorusi. CraHgapTuzanusi CTPYKTYphl U
npoTokonoB cered. OObeanHeHue cereld. TpeOoBaHUS K CETSIM CBSI3U Pa3IMYHBIX
ypoBHeH. OYHKIIMU B MepapXuud OOBEAUHEHUS! OTKPBITHIX cucteM. CeMuypoBHEBas
cereBas apxuTektypa mo cranmapty ISO/OSI. TumoBble pemieHUs TO CO3JaHUIO
JokanbHOM cetn. CranHAapTHble uWHTepelcel s cBs3u. [lapamiensHblii H
nocineaoBaTeabHbI nHTEpdeiichl. CHHXPOHHBIN U AaCHHXPOHHBIM METO/IbI TIEPEIayH.
OpHOHAMpaBlEHHbIN,  TOMYyAYIUICKCHBIM,  JYIJIEKCHBIA  CIOCOOBI  OOMeHa
uHpopManmeit. CtapT-cTonHas cucteMa CUHXpoHu3auuu. CTaHaapTHbIE TPOTOKOJIBI
CBsi3M, Oa3zoBas IMpoleaypa yNpaBiIeHHs Iepenadeld, BHICOKOYpPOBHEBas Ipolenypa
VOpaBJICHHUS KaHaoM. lepapxudeckoe TPEICTAaBICHWE W CTaHIAPTU3ALNS
npotokosioB. [locnenoBarensubie uHTEpdeiicel RS-232, RS-422, RS-485. Anantep
kaHana. [Iporoxon IEEE802.3 Ethernet. Anmaparypa Ethernet. Xapaxtepuctuku
pasnmnunblx Hocutene. CereBoul amantep. [loBropurens. Konmentpatop. Mocr.
Mapupyruzatop. nto3. Kommyratop. [Iporokon IEEE802.5 Token Ring. Moayinb
MHOKeCTBEeHHOTO naoctyna. [Ipotokonbl mepenaun nanubix IPX/SPX u NetBIOS.
Nmena NetBIOS. IIpotokonsr nepenaun ganasix TCP/IP u UDP. IP-ampeca.
Homennasi cuctema umen (DNS). Cnyx6a umen WINS. BrausiHue cereBbix
TEXHOJIOTUH HA ApXUTEKTYPY KOMIIBIOTEPOB.

OnektponHas nourta. PPP coenunenwue. Y nanennsii nocryn. FTP-mporokon
nepenaun (aitioB. Cuctemsl noucka. BupTyanbHble yacTHble ceTu. bezomacHOCTb
CETEN.

[udpoananorosoe npeoOpa3zoBaHue. Mertonsl aHaAJIOTO-IIM(PPOBOTO
npeodpazoBanus. Peanmuzanus uaTepdeiica ALII-YBK. Cnemsmmit AL ALIT
MOCJIEA0BATEIBLHOTO PUOITNKEHUS. AIIT psIMOTO npeoOpa3oBaHuUs.
WNurerpupyronuin  ALII. CpaBHuTenbHas XapaKTEPUCTHUKA IPOU3BOIUTEIBHOCTH
AIIIl. Monyne BBOJAa HOHMCKPETHBIX CHUTHAJIOB. MoAyib BbIBOAA JUCKPETHBIX
CUrHaJIOB. Moaynp BBIBOJA PEJIEWHBIX CHTHAJIOB. MOIyllb BBOJA aHAJIOTOBBIX
CUTHaI0B. Moysb BBIBOJIA aHAJIOTOBBIX CUTHANIOB. CrieuaabHbIE MOIYJIN.

Pa3znen 6. ABToMaTH3anusi TEXHOJOTHYECKUX MPOLECCOB M MPOU3BOICTB

@OYHKIMM W CTPYKTYpbl aBTOMATH3UPOBAHHBIX CHUCTEM  YIIPaBJIECHUS.
Pa3nienenue arperaToB 1o pexumMy UX pabOThl Ha NEPUOJANYECKUE U HENPEPHIBHEIE.
MaremaTnyeckoe  ONMCAaHWE  HENPEPBIBHBIX W JAUCKPETHBIX  IPOLIECCOB.
XapakTEepUCTUKN CTAlMOHAPHBIX CJIy4YalHBIX MPOLIECCOB. MeEToNMKa CHHTE3a



MHOTOKOHTYPHBIX CHUCTEM YIPABJICHHS METOJIOM CIEKTPAJbHBIX IUIOTHOCTEW MpHU
BO3MYILIEHUAX TUIIA BETHOI'O IIyMa ¥ JUCKPETHOM 3ala3IbIBAIOIIEM KOHTPOJIE.

AHaJIOTOBBIE PEryJIATOpPHI. MHoOrokanajibHbIe PEryJIATOpPHI.
MHTemekTyanpHble pene. PeryampoBaHue OCHOBHBIX TEXHOJIOTMYECKUX ITApaMETPOB
U IIPOCTBIX THUIIOBBIX MHpoueccoB. CXeMbl peryjaupoBaHMs pacxoja IIOCIe
LEHTPOOEKHOr0 ¥ MOPIIHEBOIO HACOCOB. J[poccenrpoBaHie OTOKA BELLIECTBA YEPe3
perylupyoomui opraH, yCTaHaBIMBaeMblii Ha TpyOompoBoje (kiamaH, muoep,
3acioHka). V3MeHeHue Hamopa B TpyOONpOBOJE C MOMOIIBIO PETYIUPYEMOTO
MCTOYHUKA 3Hepruu. bannacuposanue. PerynupoBaHne pacxoza ChIIIyYHX BEIIECTB.
PerynupoBanue cCOOTHOIIEHHUSI pacxofoB AByX BemiecTB. CTabuimuzanus CKOPOCTH
IIEPEMEILICHHUS.

PerynmupoBanue ypoBHs. IlO3MIIMOHHOE pETYIMPOBAHHE M HEIPEPHIBHOE
perynupoBanue. Kackagnas cuctemMa peryyivpoBaHMsl YpOBHS KHUJAKOCTU B Oake.
PerynmupoBanue ypoBHS, KOrja TIHIPOJMHAMHYECKHE IIPOLECCHI B ammapare
COMPOBOX/IAIOTCS (Pa30BBIMU MTPEBPAILICHHUSIMHU.

PerynupoBanue temmeparypbl. YMEHBIIEHWE WHEPLUMOHHOCTH JATYHUKOB.
JIlnHaMu4eckne XapakKTEPUCTUKH TEPMOMETPA B 3aIIUTHOM YEXJIE.

PerymupoBanue pH. Cucremsl perynmupoBanus pH ¢ aByms perynnpyromumu
kinanaHaMd. CTpyKTypHass CcXemMa CUCTEeMbl peryaupoBanus pH ¢ aByms
perynstopamu. KyCouHO-JIIMHEWHAs alIpOKCUMAaLUs CTaTUYECKON XapaKTEPUCTHKHU.
Perynstopel ¢ mepeMeHHOM CTPYKTYPOH.

PerynupoBanue nmapameTpoB cocTaBa U KauyecTBa. MeXaHU3UPOBAHHBIN aHAJIN3
npo0. JluckpeTrHocTh M3MepeHus. PerynnpoBaHre 1Mo KOCBEHHOMY BBIYUCISIEMOMY
MTOKA3aTEI0 C YTOYHEHUEM AJITOPUTMA €T0 PACyYETa IO JAHHBIM IPSIMBIX AHAIU30B.

PerynmupoBanue  TEIUIOOOMEHHMKOB  CMELIEHUST W KOXYXOTPYOHBIX
TerooOMeHHUKOB. [IpeacTaBnenne HeIMHEWHON CUCTEMBI B BUJIE MTOCIIEI0BATEIBHO
COCIMHEHHBIX HEJIMHENHOTO CTATUYECKOTO U IMHEWHOT'O0 TMHAMUYECKOTO 3BEHBEB.

PerynupoBanue mpocThIX MacCOOOMEHHBIX IpolueccoB. Buabl u  poisb
KOHTaKTHBIX  YCTPOMCTB B  PEKTU(PHUKAUMOHHBIX  KOJIOHHaX. (OcoOeHHOCTH
aBTOMAaTHU3aLAN WCIIAPUTEIIEN 151 KOHJIEHCATOPOB. ABTOMAaTH3aLUA
PEKTU(PHUKAIMOHHBIX YCTAaHOBOK. ABTOMaTH3alMs a0COPOIMOHHBIX YCTaHOBOK.
ABTOMAaTH3aIMsl BbIMAPHBIX YCTAaHOBOK. CTaOWiM3anusi KOHUEHTPALUH YHapEeHHOIO
pacTBOpa Ha BBIXOJE€ W3 IMOCIEOHErO BBIIAPHOIO alapara B MHOTOKOPITYCHOM
YCTaHOBKE.

VYrpasieHue TOIUIMBHBIMM  IIponeccamMu. PerynupoBaHne Ha  OCHOBE
onHOKOHTYpHBIX ACP C ucnonp3oBanueM komouHupoBanHoi ACP TemmepaTypsl.
OyHKIMOHAJIbHAS CXEMa KACKAJIHOW CHCTEMBI YIIPABIICHHS BBIXOJHOM TEMIIEPATYPHI
HarpeBaeMoro TEIJIOHOCUTENSI C MPOMEXYTOUHOU cTaObWiIM3alieil TeMrnepaTtypbl B
Kamepe CKUTaHus TOIUIMBA. PerynupoBaHue KOTIIOB JJIsl TOJIyYEHHUS Hapa.



YnpaBineHne XUMHKO-TEXHOJIOTHYECKUMH peakTopamu. [ OMOreHHbIe peakiuu
Y TeTEPOreHHbIE peakunu. Hekartanutuueckrne u KaTAIMTUYECKUE PEAKIUU. Y CIIOBUSA
MPOBEAEHUS (M30TEPMUUYECKUE, HEU30TEPMHUUYECKUE, MPHU IOCTOSSHHOM JIaBJICHUH,
aanabatuyeckue, He aauabaTUYecKue). YpaBHEHUS MaTepUaTbHOTO U TEIUIOBOTO
OamancoB. Iloctpoenne waremaTuueckol Mopenu peaktopa. HenuHeiHOCTDH
KOHILICHTPAIMOHHBIX ~ peXUMOB.  (CXembl  pEryjJMpoBaHHS  TEIUIOBBIM U
KOHIICHTPAIMOHHBIM PEKHUMOM IIPHU IK30TEPMHUUECKUX PEAKIIUX.

Pa3paboTka marematudeckoro ooecneueHus cpennero ypoBHs ACYTIL
OOmue cBeaeHus 00 oONTHUMaNbHOM yhpaBieHuu. OOmas XapaKkTepHUCTHKA,
Kiaccuukamys ¥ TpUMEpPhl  3alad  ONTHUMAJbHOTO ympaBieHus. Kpurepuun
ONTUMAaJIbHOCTH, OTPAHUYCHHSI.

OntumanbHble PETYJSATOPBl  COCTOSIHUSA TIPU  CIYYallHBIX BO3MYILICHHSX.
KBanToBanue croxactuyeckoro auddepeHimanbHoro ypaBHeHus. CToxacTuueckue
Mozenu Bo3myleHuil. Teopema pazaenenusa. OnTUMabHbIE AITOPUTMbI OLICHUBAHUS
cocTOosiHUSI. ONTUMANIBHBIE PETYIATOPBI COCTOSAHUS MPU CIIYYaWHBIX BO3MYILICHUSX.
JIKT -perynsitopel. CMHTE3 AUCKPETHOTO anroputrma oneHuBanus Kanmana-bsrocwu.
CuHTE3 NHCKPETHOTO ajlropuTMa oneHuBaHusA KanmaHa-bbrocu BEKTOpa COCTOSIHUA
oOvekra ynpasieHus. Cunre3 JIKI-perynsitopa. AJanTHUBHBIE CHUCTEMBI €
uaeHTUGUKAIME  mapamMeTpoB  OOBbEKTa  ympaBieHUs. MeToabl  TeKyIIeH
uneHTUGUKAMK  (PEKyppEeHTHBIM  METOJ  HAaUMEHBIIUX  KBaJApaToB, METOJ
CTOXACTUYECKON amnmpoKCUMaIK). XapaKTePUCTUKH CTAIMOHAPHOTO CIyYailHOTO
rpolecca TUIa "uBeTHOro" myma.

VYnpaBneHne npoleccaMmu B peakTopax ¢ IepeMeniMBaHieM. BrilenaunBanue
M OCaXJCHHE B YaHAX C MEpeMElIMBaHUEM. ABTOKJIABHOE BhIlIenaunBaHue. Cxema
ABTOMATUYECKOr0 PETrYyJUPOBAHUS MPOLECCA OYUCTKUA IJIEKTPOJIUTA OT MEIU IpHU
AJIEKTPOJIN3E HUKEIIS. Y IIPABIIEHUE II€YaMU C KUIISIIUM CJIOEM.

OcoOeHHOCTH  peryjaupoBaHusi  TpyOdaTbix  peakTopoB. OOBEKTH €
pacnpeneeHHBIMH U O0OBEKTHl C COCPENOTOYEHHBIMU TapameTpamMu. OCoOEHHOCTH
MaTeMaTHYECKOT0 OMUCaHUsl 0OBEKTOB C paclpeieICHHBIMU MapameTpamMu. Mojaenb
TpyO4aTOro peakTopa ¢ IpoJ0JIbHBIM NepemerrBanueM. CxeMa 3amenieHus: 00beKTa
C pacmpeieciCHHbIMU MapaMeTpamMu MOCIEA0BATEIBHO COCAMHEHHBIMU 3BEHBSIMU C
COCpEOTOYEHHBIMHM Mapamerpamu. llpumenenue mnpeoOpa3oBanus Jlammaca 1o
BpeMeHU K auddepeHnnaIsHOMy ypaBHEHUIO B YaCTHBIX MPOU3BOJHBIX. (Cxema
aBTOMATHYECKOTO PETYJINPOBAHUS TEIJIOBOTO peXuMa OapabaHHOMN CYITUIIKH.

YnpasneHue mpoueccaMu C IMpOAYBKOM paciuiaBa. [lmaBka B KOHBepTepax.
CxeMa aBTOMAaTUYECKOTO pEryJupoBaHUs Tpoiiecca (PHLIOMHUHTOBAHUS IIIAKOB.
YnpaBineHue SIEKTPUYECKMMM Tedyamu. PynHas TiaBKka B SJIEKTPUUYECKUX MeYax.
ImaBka B nayroBeix nedax. [InmaBka B MHAYKIMOHHBIX Me4yax. YIPABICHUE



AJIEKTPOJIU3HBIMU BaHHAMM. OJEKTPOJIM3 B BOJHBIX paciuiaBax. OJEKTPOJU3 B
PACILIaBJICHHBIX COJISX.

ABTOMAaTH3AIM TPOXOAUYECKUX KOMOAHOB U OypoBbIX MaiuH. [IporpammHuoe
YIPaBJIECHUE ABUKEHUEM HCIOJHUTEIBHOTO OpraHa M aBTOMATUYECKash OPUEHTALIMS
KoMOaliHa B MPOCTpaHCTBE. ABTOMAaTHYECKOE PETyJIMPOBAHUE HATPy3KU MPUBOJIHOIO
AIIEKTPOJBUTATENS IPOXOTUECKUX U OypoBbIX MalnH. KoMIiekcHas aBToMaTh3anus
MPOXOIYECKOr0 00O0PYIOBaHUS W TEPCIEKTUBBI HMCIOJIb30BAHUS MPOMBIIIIEHHBIX
poOOTOB.

ABTOMAaTH3MPOBAHHOE YIpaBIE€HUE KOHBeWepHbIMU JuHUsAMU. Cpeacrsa
aBTOMATH3allMM KOHBEMEPHBIX JIMHUK. KoMIuUlekCHasd ammapaTypa aBTOMATH3AlUU
KOHBEMEpHBIX  JIMHUA. DKoHOMHUYecKas dAPQPEKTUBHOCTL U  MEPCHEKTUBBI
aBTOMATH3allM¥ KOHBEWEPHOTO TPAHCIIOPTA.

ABTOMaru3anus PEIBCOBOIO TpaHCIIOpTAa. JMCTaHIIMOHHOE U
aBTOMAaTU3UPOBAHHOE  YIIPABJICHUE [PUBOAAMHU  PYAHUYHBIX  DJIEKTPOBO30B.
ABTOMAaTHU3UPOBAHHOE yHIpaBJeHHUE CTpesioyHbiMu nepeBoaamu. Cucremsl CLIb Ha
IIOA3EMHOM 3JIEKTPOBO3HOM TpPAHCIOPTE. ABTOMATH3alUsl MOTPY30YHBIX ITYHKTOB.
ABTOMatH3anusi OOMEHAa U pa3rpy3kd BaroHETOK B OKOJOCTBOJIBHOM JIBOPE.
ABTOMaTH3aIMsl KAHATHBIX OTKATOK.

ABTOMaTH3aMsl BOJOOTJIMBHBIX YCTaHOBOK. CrOcOObI 3aJlUBKHM HAacCOCOB.
CpencTBa aBTOMAaTHYECKOTO YIPABICHUS U KOHTPOJIA. ABTOMaTHYECKOE YIPABICHHUE
BOJIOOTJINBHBIMU YCTaHOBKaMHU.

ABTOMaTH3alMsl CUCTEMbl TPOBETPUBAHUS M KaJOPU(EPHBIX YCTAHOBOK.
CpeacTBa TEXHOJOTMYECKOTO KOHTPOJS 3a PabOTOM BEHTHIATOPHBIX YCTAHOBOK.
ABTOMAaTH3alUsi KOHTPOJS COJAEp)KaHWAg MeTaHa B pPYIHMYHOM aTtMocdepe.
Anmapatrypa  aBTOMAaTHM3alMd  BEHTWIATOPOB  MECTHOTO  IIPOBETPUBAHMSL.
ABTOMaTH3anusl  BEHTWISATOPOB IJIABHOTO  INPOBETPUBAaHUA. ABTOMaTH3ALMS
KaJIOpU(PEPHBIX YCTAHOBOK.

ABTOMaru3anusi  NOJBEMHBIX  yCTaHOBOK. C(Cpeacrtsa  aBTOMaTH3alUuu
YIPaBJIEHUS] NOABEMHBIMU MalIMHAMU. CXeMbl aBTOMATHU3alMN MOJbEMHBIX MAIIWH
C AaCMHXPOHHBIM NPUBOAOM. CXEMBI aBTOMATU3aLMH MOJbEMHBIX MAIIUH C IPUBOJAOM
ITOCTOSTHHOTO TOKA. [lepcnekThBbI pa3BUTHS aBTOMATU3ALNUN TOJbEMHBIX MAIIVH.

ABTOMAaTH3aIMs dHEPrOyCTAHOBOK. OCHOBHBIE NOJIOKEHHS. ABTOMATH3ALMS
LEHTPAJIBHBIX TOJ3EMHBIX MOACTAaHUMN. ABTOMAaTH3alMs TATOBBIX IOACTAHIIMIMA.
ABTOMaTH3a1Ms KOMIIPECCOPHBIX CTAaHLIMNA. ABTOMAaTH3aIMs KOTEIbHBIX YCTaHOBOK.

Paznen 7. UHTerpupoBaHHblie CHCTEMbI IPOCKTUPOBAHUS U YIIPABJICHUSA

Opranu3zaiusi IporpaMMHBIX CPEJICTB: UH()OPMAIIUOHHBIE CUCTEMbI, CUCTEMBI
aBTOMATHU3MPOBAHHOTO HCCJICIOBAHUS W NPOEKTUPOBAHMS, CUCTEMbI YIPABICHUS
TEXHUYECKUMU CpEJCTBAMU, AHAJIOroBble cucTeMbl. CTaHaapThl Ha pa3pabOTKy



NPUKIAJAHBIX MPOTPAMMHBIX CpPEACTB. [[OKyMEHTHUpOBAaHHE, CONPOBOXKICHHE U
AKCILTyaTalys MPOrPaMMHBIX CPEACTB. DTalbl IPOEKTUPOBAHUS U KM3HEHHBIN LIAKII
IPOTrPaAMMHBIX MTPOTYKTOB.

Marematnyeckoe, MHGOPMAIIMOHHOE, METOJIUYECKOE W OpraHU3aIlMOHHOE
obecrieuenue ACYTII. OcoOeHHOCTH MaTeMaTH4eCKOro OMUCAHUs HENMpPEpPhIBHBIX,
JUCKPETHBIX M JIUCKPETHO-HEMPEPBIBHBIX [0 IMOTOKAM MAaTEpPUAJIOB U SHEPrUU
IIPOIIECCOB.

SCADA-cuctemsl — oomuit 0630p (Factory Link, InTouch, Genesis, RealFlex,
FIX, Trace Mode, Simplicity, Monitor Pro). ®yHKIHOHAIbHBIE BO3MOXHOCTH.
Xapakrepuctukn SCADA-cucrem. OTKpbITOCTh cucTeM. Pa3paboTka COOCTBEHHBIX
nporpaMMHBIX Moaynei. JlpaiiBepbl BBOAa-BbIBOJA. ['paduyeckue BO3MOMXKHOCTH.
OKCIUTyaTalMOHHbIE ~ XapakTepucTuku. [lmanupoBmumk. Co3maHHe  OTYETOB.
ApXUBUPOBAaHME JAHHBIX. 3alIUTa OT HECAHKIMOHMPOBAHHOI'O JOCTYINA. YPOBHH
3alIATHl T3rOB. ABapUHO-TIpEAYNPEAUTENIbHASL CUTHanu3auus. PesepBupoBaHue.
NuterpupoBannbie co SCADA-nakeTaMu CUCTEMBI YIPABJICHUS HPOU3BOJCTBOM.
Tabnuna obpaza apaitsepa (DIT). Moaynbs ckanupoBanus u curHanmzanuu (SAC).
KonpuryprupoBanre 0OMEHOB JIaHHBIMU C KOHTPOJIEPAMHU.

Coznanue HOBBIX Ipaduueckux ctpaHull. Co3gaHue U aHUMaIKs TpaduIeCcKuX
00bekToB. POpMUPOBAaHKE U TapaMEeTPU3aLIMsI TPEHIOB.

Crpykrypa ACVYII npeanpusatus. XapakTepuUCTHUKA MPEINPUATUS KaK 00bEeKTa
yOpasieHHus. TeXHOJIOrM4ecKMe M 3KOHOMHYECKHE KPUTEPUU  YIIPABJICHHSL.
XapakTepucTruKa OCHOBHBIX (PyHKIIMOHANBHBIX noacucteM ACVYII.

OcHOBHBIE PUHIUIIBI pa3paboTKu U nopsaok pazpadotku ACYIIL. OcHoBHBIE
craauu paszpabotku. IlpuHmun cucremHoro mnoaxona. IlpuHIMO HOBBIX 3adad.
[TpuHuun HemnpepblBHOCTH pa3BuTHs. llpuHiumn enuHoit MHPOpMaUMOHHOW Oas3bl.
[IpyHIIMT MUHUMU3AIMK ~ BBOJAa—BbIBOJA HH(pOpManuu. MeTonbl MPUHATUS
ynpaBieHuYeckux pemieHud. IlpumeHneHue ceTeBbIX TpaduKoOB. DKOHOMHUKO-
Maremarndeckue mojaenu B ACVYII. 3agava ynpaBiieHUus NpeanpUiITHEM Kak 3ajada
ONTUMM3aUMU. MeTo/bl NMOBBIIEHUS CTPYKTYPHOM HAJAEKHOCTH WMHTEIPUPOBAHHBIX
CUCTEM YTIPABJICHUS.

Cuctemsl ynpasienus 6azamu ngaHHbeix (CYBJ]). Monenu naHHBIX (CETEBBIE,
UepapxXuyeckue, peIsiUMOHHbIC), PEJSIUOHHbIE 0a3bl JaHHBIX, OMNEPALMH Haj
OTHOUIICHUSIMU, THUMBI (YHKIUOHAIBHBIX 3aBUCUMOCTEH, HOpPMajibHbIE (HOPMBI,
HOpMaM3aius 0a3bl JAHHBIX U TOAepKaHUE LETOCTHOCTH.

MexaHu3Mbl B3aUMOJCUCTBHUS MMPUIIOKEHUN B CPENIE CETEBBIX OINEPALMOHHBIX
cucrem (OC). OC Windows - cepep. OC Linux. OC QNX. API -untepdeiic
npuioxeHuil. CepBepbl U KIMEHTbl. MexaHu3Mbl 0OMEHA MEXIy MPUIOKEHUSIMHU.
ActiveX. COM. DCOM. OPC-cepsep. ODBC. SQL-cepsep.



WNurerpaums cuctem ACYTII u ACVYII. Lenu u 3agaun. MHTErpanus cuctem
ACYTII u ACVYII Ha 6a3e ceTeBbIX MEXaHHW3MOB B3aUMOJIEHCTBHUS MPOTPAMMHBIX
CPEICTB.

ABTOMaTH3alMsl NPOEKTUPOBAHUS CHUCTEM aBTOMATHUYECKOIO YIIPaBJICHUS.
[TpuHLIMIIBI aBTOMATU3alUU IPOEKTUPOBAHUS CUCTEM aBTOMATUYECKOTO YIIPaBJICHHUS.
Ortanel U CTaAUM NPOEKTUPOBAaHUSA. YPOBHU aBTOMATHU3AlMM MPOEKTUPOBAHUS.
Komnonentsr o6ecrieuenust CAIIP. O6uue npunnunsl moctpoenus CAIIP.
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