AHHOTAIIMA K PABOYEM ITPOI'PAMME JUCILIUTIIAHBI
«YnpaBjieHHe B OPraHU3ALHOHHBIX CHCTEMAaX»

110 OCHOBHOM MTpo()eCCHOHAIBHON 00pa30BaTeIbHON ITPOrpaMmMe 10 HaMPaBIECHUIO MOTOTOBKH
2.3.4. «YmpaBieHue B OpraHU3aIlMOHHBIX CUCTeMax» (Hay4yHas CIeIMaTbHOCTD)

HanpasJsiennocts (mpoduinb):

OO0uruii 00beM qucHUIIMHBI — 4 3.¢. (144 gaca)

B pesyabrare ocCBOeHMS JHCHUILUIMHBI O0YYAIOIIMICHA JOJIKeH 00JaJaTh  CJAeAyIIHMH
KOMIIeTeHIUSIMU:

Conep:xanue TMCUMILUIAHBI:

JucuunnuHa «YpaBlieHHe B OpraHU3allMOHHBIX CUCTEMax» BKIIIOUAET B ce0s CIeyIOINe pa3/ebl:
®opma o0yuenus ounas. Cemectp 4.

O0bem qMcuMNJIMHBI B ceMecTpe — 2 3.¢. (72 yacoB)

®opmMa NpOMeKyTOYHOM aTTecTAMU — 3a4eT

1. Paznen 1. Metoasl 4 3a1a4u Teopuu ynpasjenusi (nmpogosxenue). Tema 1.1. OcHOBHBIE TOHSTHS
TEOPUU YIIPABJICHUS

-[Jlenn W NPUHLIMIOBI yNpaBJICHUs, TUHAMUYECKHE CHUCTEMbl. MaTeMaTHYeCKOe ONHCaHUEe OOBEKTOB
ynpasieHusi. OCHOBHBIE 3aJaud TEOpPUHU YIPABJICHUS: CTAOWIM3aLus, CIEXKEHHE, IPOrpaMMHOE
yIPaBIEHUE, ONTUMAJILHOE YIIPABIEHUE, SKCTPEMAIBHOE PETYJIUPOBAHUE.

-UJKnaccupukanyst ¥ CTpYKTypbl CUCTEM YIPABICHHSA: PA30MKHYTBIE CHCTEMBI, CUCTEMBbI C OOpaTHOM
CBSI3bI0, KOMOMHUPOBAHHBIE CUCTEMBI.

-[1/lnHaMp4yecKkHe W CTaTUYECKUE XapaKTepUCTUKH CHUCTEM YNPABICHUS: IE€pEXOJHas W BecoBas
(GYHKIIMM M WX B3aMMOCBS3b, YACTOTHBIE XapaKTEPUCTHKU. THUIOBbIE TWHAMUYECKHE 3BEHBS U HX
XapaKTePUCTHUKHU.

-[1 ITonsiTie 00 YCTOWYMBOCTH CHUCTEM YIIpaBJEHUSA. Y CTOMYMBOCTH 1O JISMYHOBY, acCHMIITOTHYECKAs,
SKCIIOHEHIIMANbHAS YCTOMYUBOCTh. YCTOWYMBOCTh MO TEepBOMY MpuOmmkeHuto. Oyukuuu JlsmyHoBa.
TeopeMbl 00 YCTOWYMBOCTH M HEYCTOWYMBOCTH. Y CTOWYMBOCTH JIMHEWHBIX CTAIIMOHAPHBIX CHUCTEM.
Kpurepun Jlanynoa, Jlbenapa—Ilunapa, I'ypBuma, MuxaiinoBa. YCTONYMBOCTh JIMHEHWHBIX
HECTAlMOHAPHBIX CUCTEM. MeTo/ CpaBHEHUSI B TEOPUU YCTOMYUBOCTH. Y CTOMYMBOCTD JIMHEHHBIX CUCTEM
¢ 00paTHOI1 CBSA3BIO.

Tema 1.2. MeTozpl cuHTE3a 0OOPATHOM CBSI3U

-[1DnemeHTHl TeopuM  cTAOMIM3ALMU. YIPaBIAEMOCTb, HaOIIOJAaeMOCTh, CTAOMIU3UPYEMOCTD.
HyanpHOCTh ympaBisieMocTd M HaOmogaemocTH. Kanonuueckue Qopmbl. JluHeliHas craOuimu3arius.
Crabunmsanus o COCTOSIHUIO, IO Beixoy. Habmonatenu cocrosiaust. Auddeperunatopsr.

-[1KauecTBO IpolLECCOB yIpaBi€HUs B JIMHEWHBIX JMHAMHUYECKMX cucreMax. [lokaszarenum kauyecTBa
MEePEXOIHBIX MpoIeccOB. MeTobl OLIeHKH KadecTBa. KoppeKius cucteM ynpaBiieHHUs.

-[l¥YmpaBnenue mnpu JCHUCTBUM BO3MYLIEHUH. PasznuyHble TUIBI BO3MYILEHHUH: OIEPATOPHBIE,
KoopauHaTHble. VIHBapuaHTHbIE cucteMbl. BonHoBoe Bo3myienue. HeBoiaHoBoe Bo3MylieHue. Meroa
KBa3HpaCIIEIICHUSI.

-[JCnensmne cucrembl. Peneifnas oOpaTtHas cBsA3b: ainreOpavdeckMe M YacTOTHBIE METOMbI
uccrnenoBanus. CraOWmu3anysi pETyJIsATOPOM TMEPEMEHHOH CTPYKTYpBL: CKaJspHbIE W BEKTOPHBIE
CKOJIB3SIIINE PEKUMBI. Y HUBEpCANIbHBIN perynsatop (ctabunuzarop Hyccbayma)..

2. Pazgean 1. Mertoasl M 3aJa4u TeopuM ynpabjeHus (nmpoposukeHue). Tema 1.3. AOcomoTHas
YCTOMUYMBOCTD U YIIPABJICHHUE B YCIOBUSAX HEONPEAEICHHOCTH

-[J'eomeTpuyeckre U YaCTOTHBIE KPUTEPUHU AOCOIIOTHOM yCTOHUMBOCTU. AOCOIOTHAs CTaOMIM3anus.
AJanTuBHBIE CHCTEMBI CTA0MIIN3AIUH: METOJ] CKOPOCTHOTO TPAaIUCHTa, METO/I IITIEBBIX HEPABEHCTB.
-[/ITo3uTHBHBIE JMHAMUYECKHE CHUCTEMbl: OCHOBHbBIE ONPEICIICHUS M CBOWCTBA, CTA0MIM3ALUA
[MO3UTUBHBIX CUCTEM IIPU HEOIIPEJAECICHHOCTH. AHATTMTUYECKOE KOHCTPYUPOBAHUE.

- nenTHduKanys AMHAMUYECKUX CUCTEM. DKCTPEMANIbHbIE PETYIISATOPHI — CAMOONITUMH3ALIUS.

Tema 1.4. JluckpeTHble CUCTEMBI aBTOMaTHYECKOTO YIIPaBJICHUS

- 1Y paBHEHUS UMITYJIbCHBIX CUCTEM BO BpeMeHHOM o0iacTu. PazoMkHyThIe cucTembl. Onucanue



HMITYJIbCHOTO 3JIeMeHTa. MIMIynbCHAsE XapakTepUCTUKa MIPUBEACHHON HENPEPBHIBHON 4acTU. 3aMKHYThIE
CUCTEMBI. YPaBHEHHUS PAa30MKHYTBIX M 3aMKHYTBIX HMITYJBCHBIX CHCTEM OTHOCHUTEIBHO PEIIECTYATHIX
¢byHkuuid. JluckperHsie cucteMsl. Z-nipeoOpa3oBaHue pereTyaThiX (QyHKIHMA U ero CBOMCTBA.
-UIlepenaTouynas, mepexoaHasi U BecoBasi (PYHKIMU MMITYJIbCHON cucTeMbl. Kiaccupukamus cucteMm c
HECKOJIBKUMH ~ MMITYJIbCHBIMU  3JIEMEHTaMHM. MHOIOMEpHBIE HMITYJIbCHBIE cHCTeMBl. Onucanue
MHOT'OMEPHBIX UMITYJIbCHBIX CUCTEM C IOMOIIbIO IIPOCTPAHCTBA COCTOSIHUM.

-[1YCTOWYMBOCTh JUCKPETHBIX CHCTEeM. lcciemoBaHUE YCTOMYMBOCTH TIO IEPBOMY IPHOIMKCHHUIO,
Meton ¢yHKuui JlsmyHoBa, meron cpaBHeHHs. TeopeMbl 00 ycroitumBocTu: kpurepuil [llopa—KyHna.
CuHHTE3 TUCKPETHOTO PETYJIATOPA IO COCTOSHUIO U 110 BBIXOAY, IPY HAJIMYUH BO3MYLICHHM.

Tewma 1.5. HenuneitHble cHCTEMBI aBTOMAaTHYECKOTO YIIPABICHUS

-[JKoHcepBaTUBHBIE AMHAMUYECKUE CUCTEMBI. DJIEMEHThI TEOPUH OU(YpKAIHH.

-[1OcHOBHBIE BHIbBl HEJIMHEWHOCTEH B CHUCTEMaxX YIpaBICHHA. METOAbl HCCIENOBaHUS IOBEACHHUS
HEJIMHEWHBIX CUCTEM.

-[JABTOKOJICOaHNST HETMHEHHBIX CUCTEM, oToOpakenue [lyankape, GyHKIMS MOCIEIOBaHUS, AUarpaMma
Jlameppes. OpOutanpHas YCTOWYMBOCTh. TeopeMbl 00 YCTOWYMBOCTH TPEACIBbHBIX IIUKIIOB:
AnnponoBa—Butra, Kenurca. CyiecTBoBaHME IPENENbHBIX LUKIOB: TeopeMbl benaukcona, [[romoka.
JuddepeHunaTopsl BbIX0a TUHAMUYECKONW CUCTEMBI.

-[I'magkue HEIUHEHHBIE JMHAMUYECKHME CHCTEMbl Ha IUIOCKOCTH: AHAJIM3  YIPABIIAEMOCTH,
HaO0II0AaeMOCTH, CTAaOMIU3UPYEMOCTH M CHUHTE3 OOpaTHOM CBS3U. YIIpaBleHHE CHUCTEMaMu C
IIOCJIEICUCTBUEM. .

3. Paspen 1. Metoabl M 3ana4u Teopuu ymnpasieHus (mpogosxkenue). Tema 1.6. OntumanbHble
CUCTEMbI aBTOMAaTUYECKOTO YIIPABIICHUS

-[13anaun ontumuzanuu. [Ipunuun makcumyma I[loHTpsiruna.

-[IIpuMeHEeHNEe AMHAMUYECKOTO IMPOTPAaMMHUPOBAHUSA Ui YINPABIEHUS CHUHIYJISPHO-BO3MYILIEHHBIMU
cuctremamu. Minimax-ctabunuzanus. MrpoBoit moaxoxa k crabunuzanuu. [1 -onTumMuzanus ynpaBieHHs.
BuOparmmonnas crabunu3anus. OBPHUCTHUECKHME METOAbl CTAOMIM3aIllH: HEWPOCeTH, HEUETKUE
MHOECTBA, UHTEJIEKTYaJIbHOE YIPABIICHUE.

Tema 1.7. DnemMeHTbI COBpEMEHHON TEOPUH YIIPABIICHUS

-[/MonanbHOE ympaBlieHHE KaK alrOpUTMHYEcKas OCHOBAa (OPMHUPOBAHUS MATPHUI] COCTOSHUS C
KeJaeMbIM anreOpanyeckuM CHEKTpOM CcoOOCTBEeHHBIX uwmcen. [IpsMoe MopanbHOE yIpaBliEHUE.
MopnanbHOE ynpaBlieHUE CpPelCTBaMU OOpaTHOM CBSI3W B Cllydae paHIra MAaTpHUIbl YIPABJIEHUS PAaBHOTO
WM MEHBILIEr0 pPa3MEpPHOCTH BEKTOpa COCTOSHMS. MojaanbHOE yOpaBIEHHE C HCIOJIb30BAHUEM
MaTpuyHoro ypaBHeHUs CuibBecTpa, € HCIOJIb30BaHHEM (opMmysabl AKKEpMaHa M CpeACTBAMHU
MocleIoBaTeaIbHOro koMieHncatopa. [Ipodiaema GpopmupoBaHuss MOJATBHON MOJICIH.

-[/Anepuoauueckass HENpepblBHAas CUCTEMAa C MaTpULEH COCTOSHMSL IPOCTOM  CTPYKTypbl B
pon3BoJbHOM Oazuce. KoHCTpyupoBaHME MaTpull HPOCTOH CTPYKTYpbl C JKEJIaeMbIMU CHEKTPaMH
COOCTBEHHBIX YHCEN U BEKTOPOB CPEACTBAMU MOJAIBHOIO yrnpanieHus. KanoHnueckue GopMbl MaTpHIL.
Matpu1ibl npuBeAEHUS TOA00US

-[ICkangpuzanusi BEKTOPHBIX TPOIIECCOB C HCIOJb30BAHUEM BEKTOPHBIX HOPM W CHHTYJSPHOTO
pa3yioKeHUs: MaTpULL.

-[JKonebaTenpHOCTh anepuoNYECKUX CUCTEM C MaTpHIEed COCTOSHHS IMPOCTOM M KpPaTHOH CTPYKTYpbI
COOCTBEHHBIX YHCEIl TI0 HOPME BEKTOpa CBOOOIHOTO JIBUKECHUSI. .

4. Paznea 2. Meroabl U 331a4d TeOPUM NMPUHATHS pemieHuid (nmpoaosukenue). Tema 2.1. OCHOBBI
TEOPUH MPUHATUSI pELICHUN

-[IKnaccudukanus 3ana4 NpUHIATHS peUIeHUH M MX mocTaHoBka. Ilponecc pemenus npobieM U 3Tarsbl
peuienus 3ana4y. CuTyalMoOHHBIN aHANK3 (aHaIu3 MpoOseMHol cutyarun). Mnentudukanus npooieMsl U
nocraHoBka 1end. [lowck HeoOxoaumoil uHpopmanuu. DoOpMHpPOBaHHE MHOXKECTBA BO3MOXKHBIX
911317078

-[J®opMupoBaHlEe KpPUTEPUEB OLEHKM peleHuid. Pa3paboTka HWHIMKATOPOB U KPUTEpUEB IS
MOHUTOpPHUHTra peanu3anuu peuieHuil [IpoBeneHne oneHkW pemeHuid. BpiOop Hammydero pemieHwus,
napagokc BeiOOpa. IlmanupoBanuwe. Peammzarmus. Monutopunr peanmzanuu. OrieHka pesysbTaTa.
[Ipobnema 3proJUUHOCTH MPHU PEIICHUH 3a]1a4 IPUHATHS PeIICHUH



Tema 2.2. Ilpunsatue pelieHuil B yCI0BUIX HEONPEAETIEHHOCTH.

- /Bb1OOp B ycnoBHSX Heonpeen€HHOCTH. PasHHMIla MEXIy PUCKOM U HEOINpeAeaEHHOCThIO. Bunuel
HeonpeaenéHHocTU. CyObeKTHBHbIE U OOBEKTUBHbIE NMPUYMHBI BO3SHUKHOBEHMSI HEOIPEIEIEHHOCTH.
CratucTuueckue MOJEIN IPUHATHUS pElIeHUH. AJbTEpHAaTUBBI TeOpUH BeposiTHocTel. dopmupoBaHue
HCXOJHOT0 MHOXKECTBA albTepHATHB. OIMOKU EPBOro U BTOPOTO PoOJa.

-[ITunsl HeonpenenEHHOCTU: HEMOJHOTa M HEIOCTaTOYHOCTh HH(OpPMAIMH, HEAOONPEeesIEHHOCTD,
HEaJeKBaTHOCTb.

- 'Buapl onucaHuii HEONPeIEeNEHHOCTH: CTOXaCTUYECKOE M CTaTUCTUUYECKOE, HHTEPBAJILHOE, ONHUCAHUE C
MO3UIUI HEUETKUX MHOXECTB..

S. Pazngea 2. MeToabl U 3a1a4i TEOPUM NPHUHATHS pelieHui (nmpoaoJukenue). Tema 2.3.. Monenu u
METO/Ibl MPUHATHUS PELICHUH TPU HEUETKON nHpopMauu

-[1JOcHOBBI TEOpHH HEYETKUX MHOXKECTB. (OCHOBHBIE ONpPENENCHUS M ONepalud HaJ HEYETKUMU
MHOkecTBaMu. Heuérkoe MoienupoBaHue.

-[13amaun MaTreMaTHYECKOro IPOrpaMMHUpPOBAHUS NpPH HEYETKUX HUCXOAHBIX ycioBusAX. IlocTaHoBkM
3a/lad Ha OCHOBE pAa3jMYHbIX MPUHIUIOB ONTUMANIbHOCTH. Heuérkue oTHOLIeHus, omnepanuu Haj
OTHOILIEHUSIMHU, CBOMCTBA OTHOLIEHUH.

-[/IIpuHATHE pEIICHUM IpU HEYETKOM OTHOLICHUM IPEAIOYTCHUH Ha MHOXKECTBE AJIbTEPHATUB.
[IpunsTHe pemeHnii Ipyu HECKOJIBKUX OTHOIICHUSX HMPEIIOYTEHHUS.

- ITpumenenue ¢azzudukanuu u nedas3zudukanuy Npyu pelieHuy 3a1a4 NPUHITHS PEIICHUN.

Tema 2.4 MonenrpoBaHue NPUHATUS PELICHUM.

-[1OcHoBHbBIE MOHATHS MojenupoBaHus. Ha3Hauenue Mozeneil B Ipolecce NMPUHATHS U pealu3aluu
pemenuil. TpeboBanuss k mojaensMm. TpebGoBaHus MO TNIyOMHE ONHUCAaHUSA M IO BPEMEHU TNPUHATHS
pemenust. CBoiicTBa Mo o0 U MPOCTOTHI MOJAETEH.

-[JBuapl mopneneit: ¢usnyeckue, rpadpudyeckue, MaTeMaTtuueckue. JleCKpUNTHUBHBIE (OMHMCATeNbHBIE) U
HOpPMATHUBHBIEC (QaHAMTHYECKUE, ONTHMHU3ALMOHHBIC) MOIETH: O0JIACTH MPUMEHEHUS U OTIMYUTEIbHBIE
0CcOOCHHOCTH. MopenupoBanue TpPoOOTEMHON cUTyallMiM OOBEKTa, CTPAaTErHUYeCKUX allbTepPHATUB,
MOCJIEACTBUIM MPUHUMAEMOIO PEILIEHUSI.

-lICocraBnstomiue MOJENU: Leldb PpPa3BUTHS OOBEKTa YNpaBICHHS, COCTOSHHE BHEIIHEH Cpelbl,
¢byHKIIMOHUpOBaHKHE 00beKTa. BiusHue GpakTopoB BHEIIHEH Cpeibl HA BO3MOKHOCTH MOJAECITUPOBAHUS.
-[JCo3nanue, mNpUMEHEHHWE U TPOBEpKa aneKBATHOCTH Mozenu. OcobeHHOCTH BepuUKauu U
BaJIMIalliy MOJIEJIEN MTPU UX MPUMEHEHUH B 331a4axX MPUHATHS pEIICHUH.

-[1MMHUTaLIMIOHHOE MOJAEIIMPOBAHUE U €r0 IPUMEHEHHUE B 3a/1a4ax IPUHATHHU PEIICHUN. .

6. Paznen 2. Mertoabl W 3aJa4d TeOPUMH TNPUHATHA PpelleHuii (mpomoskeHue). Tema 2.5.
MHoOrokpuTepuanpHble 3aa4y IPUHATHS pEIIEHUN

-[IIpuHATHE pelIeHUI NMpPU HECKOJIbKUX KpuTepusx. Poiap yemoBeka B MHOTOKPUTEPHAIBHBIX 3a7adax
HNPUHATUS PELLICHUI.

-[JMaremaruyeckass (GOpPMYJIMpPOBKAa 3aJa4dl TNPUHATUA PEIICHUH TNPU HECKOIbKUX KPUTECPHSX.
OnrtumansrocTs 1o [Tapero u Caeitrepy. [lonstust nomunuposanus o [lapeto u Cueiirepy.

-/ buHapHbIe OTHOIIEHHUS KaK SI3bIK OMUCAHUS npeAnoyTeHui. OCHOBHbBIE MOHATHS TEOPUH OWMHAPHBIX
oTHoIIeHul. HexkoTopsle kiacchl OMHApHBIX OTHOIIEHUH M UX CBOMCTBA.

-[J®opmynupoBKka 3agaun MHOrokputepuaabHoi ontumuzanuu (MKO). Ontumansaocts 1o Ilapeto u
Creiitepy B 3amauax MKO. AOCONIOTHO ONTUMAIBHOE PEIICHUE U HJeATbHAS TOYKA.

-[1OcHOBBI T€OpUH MHOTOKPUTEpHUATHHOW onTuMu3auuu. CBOMCTBAa ONTUMANbHBIX PELICHUH B 3ajayax
MKO. JloctaTo4yHbie YCIOBHUS CYIIECTBOBaHHsS MHOXKecTBa IlapeTo W BBINOJHEHHS CBOMCTBAa (OH
Heiimana-Moprenmrepra. OntuMansHOCTh 10 [kodhdpuony.

-[1CBéptku kputepueB B 3amadax MKO. OOGmast Tteopusi cBEPTOK KpuTepueB. JIuHelHas CBEpTKA.
Cgéprtka ['epmeitepa. CBEPTKU Ha OCHOBE UACATBLHON TOYKH.

-[JYcnoBus ontumaneHOocTH M ycroiiumBocth B 3amgayax MKO. OnrumansHocTh B 3((EKTUBHO
BBIYKJIBIX M HEBBIMYyKIbIX 3amauax MKO. VYcroilunBocTh mNapeToBOM W CICHTEpPOBOM TpaHMIIL.
VY CTONYMBOCTh MHOKECTBA IOCTUKUMBIX KPUTEPUAIBHBIX BEKTOPOB.

-[JMero1bl MHOTOKpUTEpHAIbHON onTuMu3anuu. Kinaccudukanus MeTo0B. MeTo bl OUCKA PELICHUs



6e3 yuacTtus nuua, npunumaromero pemenue (JIIP). Meroapl, yuntsiBatomue npeanoutenus JIIIP npu
MIOCTPOCHUH pellarolero npasuia. OyHKIUS NOJAE3HOCTH. AJIUTUBHBIE (PYHKIIMU MTOJIE3HOCTH.
-[1DOBpucTHYECKHE TOIXOAbl K TMOCTPOSHHUIO pemiamomero npasuna. OOmiee mnpeacraBieHue 06
utepaTuBHBIX MeTonax. Merox Jlxoddpuona-/laitepa-Paitnbepra. CTpyKTypH30BaHHBIE UTEPATUBHBIE
metonbl. Merop lltoliepa. Metobl ¢ neneBbiMu ToukaMu. Meton STEM.

-[IMeroasl nadopmupoBanus JIIIP o maperoBoii rpanuie B 3amadyax MKO. Mudopmuposanue JIIIP o
MapeToBOil TpaHUIle B CiIydae ABYX KpUTepueB. DPPEKTUBHOCTh BU3yalU3allUUd B JABYXKPUTEPUATBHBIX
3a;adax. MeTo/pl BU3yan3aliiy MapeToBO TPaHMIIbI, alMPOKCUMHPOBAHHON KOHEYHBIM YHCIIOM TOYEK.
Meroa napasnienbHbIX OTPE3KOB.

-[IMeTtoapl OAEPKKU BBIOOpA U3 MAJIOTO YMCIa aIbTEPHATUB HA OCHOBE MApHBIX CpaBHEHHI. MeToabl
ananmu3a uepapxuii. Meton ELECTRE..

7. Paznen 3. MeToabl ONTHMHU3AIMA M UX IPUMEHEHUE B PellIcHUH 32124 YIPaBJIeHUs U NPUHATHUS
pemennii. Tema 3.1. OGmias mOCTaHOBKA 33/1a4 ONTHUMH3ALUNA U UX Pa3HOBUIHOCTH.
-JONTUMHU3alMOHHBIN MOAXOA K TMpoOiieMaM yhpaBieHHs W NpuHATUSA pemieHuil. [Ipumepsr
MIPUMEHEHUS.

-[1JlomycTHMOE MHOXKECTBO W IieiieBasi QyHKiws. DopMbI 3aMucy 3a7ad MaTeMAaTHYECKOTO JMHEHHOTO
MIPOrpaMMHUPOBAHUSI.

-IKnaccudukanus onTUMU3alMOHHBIX 3a7a4. OHOMepHas ¥ MHOTOMEpHasi, yClIOBHAas U Oe3yciIOBHas
ontumuzanus. OTHOMEpHas U MHOTOMEPHAs ONITUMU3alUA. 3aa4l JIMHEWHOTO MPOTPaMMUPOBAHUS U X
Pa3HOBHIHOCTHU. 3aJa4¥l U METOJbI CTOXAaCTHMYECKOW ONTHMH3ALNU, JUHAMHUYECKOTO, CTOXaCTHUECKOTO,
JUCKPETHOTO U LEJIOYUCIEHHOT0 NPOrpaMMHUPOBAHUSI, TPAHCIIOPTHBIE 33/1a4H.

Tewma 3.2. UucaeHHBIE CTOXAaCTHUYECKUE METO/IBI PEIICHUS ONITUMU3AIMOHHBIX 33124

-[IKnaccudukanusi YUCICHHBIX METOJOB OE€3yCJIOBHOM U YCJIOBHOM ONTHMH3allUH, JIMHEWHOTO
MIPOrpaMMHUPOBAHUSI.

-[1CroxacTU4ecKue alrOPUTMBI PEeIICHHs] ONTUMHU3AIMOHHBIX 33/1a4: X CYTh U KJIacCH(UKAIHS.

-[JOBOMIOIIMOHHBIE AJTOPUTMBI: O0IIast cXeMa, ONepaluy MyTalllH, CKpeInBaHus U otOopa. Turmossie
TE€HETUYECKUE aJITOPUTMBI.
-[OnTUMHU3anus pOEM YacTUL], MyPaBbHHASI ONTUMHU3ALUA U ONTUMHU3ALUS TYEITUHBIM POEM.

-[1O6mee mnpencTaBlieHWe O APYTUX MOMYJSIUOHHBIX alroputMax. bakTrepuanbHas ONTHUMHU3ALIMS,
ONTHUMU3ALMSI HA OCHOBE HCKYCCTBEHHBIX HMMMYHHBIX CHCTEM. AJITOPUTMBI TPABUTALMOHHOIO U
AIEKTPOMAarHUTHOTO IOMCKA, SBOJIIOIMM pa3yMa, TapMOHHUYECKOro mnoucka. CamMoopraHU3yroIIMHCcs
MUTPAILMOHHBIN aJITOPUTM. AJIITOPUTMBI PACCETHHOTO MOMCKA U MPOKIJIAJIKHU MY TEH. .

®opma o0yuenus ounasi. Cemectp 5.

O0beM TUCHHMILIHHBI B cemecTpe — 2 3.¢. (72 9acoB)

®dopmMa NpoMe:KyTOUHOM aTTecTANMU — DK3aMEH

1. Pa3znen 4. Metoabl U aaropurMbl 00pad0TKM JAHHBIX B ABTOMATU3UPOBAHHBIX cucTeMax. Tema
4.1. BepoATHOCTHO-CTaTUCTHYECKHE MOJIEIIH, METO/IbI ¥ TEXHOJIOTHH 00paOOTKM JAHHBIX

- IIpuMeHeHre CTaTUCTUYECKUX METOJOB M CTATUCTHUECKUX MOJIeJe B CHCTeMax YIpaBJICHHUS.
AJTOPUTMBI TPOBEACHUS KOPPEISIUOHHOTO, PErpecCHMOHHOrO, (aKTOPHOTO, JAUCIEPCHOHHOTO H
CTHEKTPAIILHOTO aHAJIM30B 110 BEIOOPOYHBIM JTaHHBIM. OCHOBHI T€OpUH OlleHNBaHUs. OCHOBHBIE MOHATHS U
METObI IPOBEPKHU NApaMETPUUECKUX U HETTAPAMETPUUECKUX, IPOCTHIX U CIOKHBIX TUIIOTES.

-[J3agaumn, pemraeMple NYTEM CTAaTUCTUYECKOM OOpPaOOTKM MHOTOKpAaTHBIX OTCcuYE€ToB. [IpoBepka
crarucTryecknx runote3. Kpurepun cornacus. MccnenoBanue 3¢p(peKTHBHOCTH KpUTEPUEB OLIEHKU BHUIA
3aKOHa paCTpeeIeHUs CIIy4YallHON BETMYHHBI.

-[1Xaotnueckue moaenu. JlerepMUHUPOBAaHHBIN Xaoc. XaoTuyeckas AuHamuka. [loHarue arrpakropa u
Touku Oudypkanuu. BomHOBEIE mpoliecch AMHaAMUYecKuX cucteM. KoneOaHust B HEMUHEWHBIX CHCTEMaXx.
DneMeHTHI Teopuu katactpod. ['eHepaTop xaoca u ero npuMmenenne B ACY.

-[J®paxTaneHble Mosenu. [lonarue moaeneit qpoOHON pa3MepHOCTH, (PPaKTAIBHON pa3sMepHOCTH. Mepbl
pasMepHOCTH MHOrooOpasusi u mpocTpaHcTBa: besukoBuya, Xaycnopda, uHPOPMALMOHHEIE,
KOppessiiuoHHble, JlsmyHoBa. AJropuTt™M BbIYMCIEHHUS (pakTalbHON pa3MepHOCTH. Vcmonb3oBaHue
(bpakTaabHOI pa3MepHOCTH B HH(POPMAITMOHHO-U3MEPUTENIBHBIX U YIIPABJIAIONINX CHCTEMaX.

Tewma 4.2. Cratuctuueckasi Teopusi HHOOPMAITMOHHO-U3MEPHUTEIBHBIX U YIIPABIISIOMINX CHCTEM.



-[JAHanu3 mpoXO0JE€HUS KBa3WJECTEPMUHUPOBAHHBIX U CIIy4allHBIX CHUTHAJIOB 4Y€pe3 JIMHEWHBIC LIETIH.
[lepenarounas ¢ynkius. [IpuMeHeHne OpTOroHaIBHBIX HHTETPATBHBIX MPeoOpa3oBaHUM AJsl CUHTE3a H
aHajm3a cucteM oOpaboTku curHajoB. OnTuMaiibHas U aganTuBHas (uabrpanusa. Cesa3b HUPPOBBIX U
aHaJIOTOBBIX (PUIIBTPOB.

-[I3MepeHust B ycClIOBUSAX IOMEX. MeToa MaKCUMajbHOro IpaBaononodus. baliecoBckuil moaxon.
MUHHUMAaKCHBIN KPUTEPHIL. .

2. Pazgen 4. Meroabl M aJroputMbl 00pa0OTKH JAHHBIX B ABTOMATH3MPOBAHHBLIX CHCTEMAax
(mpoposxenue). Tema 4.3. OCHOBHBIE CpEICTBA, METOABI M QJITOPUTMBI OOPAaOOTKM JaHHBIX C
MpUMEHEHHEM WH(OPMAIIMOHHBIX TEXHOJIOTHI

-[IMeTo/IbI ¥ QJITOPUTMBI BEIYUCITUTEILHOW U JUCKPETHOM MaTeMaTuku. OO0Ire OHSTHS.

-[JCuctemsl u MeTo bl HcKyccTBeHHOTO MHTELekTa (M) u nx npumenenne. Knaccudukanus meronos
u cpencts UN: nckyccTBeHHbIE HEUPOHHBIE CETH, HEUETKas JIOTMKA (HEYETKHE MHOXECTBa M MSITKHE
BBIUHMCIICHHS), CHCTEMbI, OCHOBAaHHbIE Ha 3HAHHUAX (IKCIEPTHBIE CHUCTEMBI), SBOJIOIHOHHOE
MOJIETUpOBaHue (TeHETUUECKHUE aJITOPUTMbI, MHOTOAareHTHbIe cucteMbl), Machine Learning (Data Mining
Y aHAJIU3 JAHHBIX, TOMCK 3aKOHOMEPHOCTEN B XPAHWIIMILAX TAHHBIX ).

- IMeTo bl BBIYUCIUTENBHOTO 3KCIEPUMEHTA U UMUTAIUOHHOTO MOJEIUPOBAHMSL.

-[IMeToapl BBIYMCIHTEIBHOW MaTeMmaTuku. Kiaccudukaius. ANTOPUTMBI OBICTPBIX MPEOOPA30OBAHHIA.
AnTopuTMBI OBICTpOTO TIpeoOpa3zoBanust Oypbe. ANTOPUTMBI IJIS BRIYUCICHUS 3HAYCHUHN CIIEIUATbHBIX
(byHKIMHA.

-[JANTOPUTMBI U METOJBI CXKATUS M KOJUPOBAHUS JAHHBIX MPU UX Mepefadye U XpaHCHUH. AJTOPUTMbI
CKaTug JaHHBIX C MOTepsAMU M 0e3 MOTeph: PA3HOBHIHOCTH, HPUHLMUII pPAOOTHI, CpPaBHUTENIbHAS
XapaKTePUCTHKA M 00JIaCTH MPUMEHEHUSI.

-[IMeToapl mepenaud JaHHBIX M KOHTPOJSL UX LiedocTHOCTH. Ilepenaya c¢ kBuTHpoBaHMEM. MeTo[bl
KOJAUpPOBaHUS C OOHApyXeHHWEM M HCIpaBlIeHUEM OMMOOK mnepenaud JaHHbIX. CuMIUIeKCHas,
MOy IyTUIEKCHAs! U AYIIJIEKCHAS CBS3b.

- Kpuntorpaduueckre anropuTMbl: OO TPUHIIUT paOOTHl ¥ IPUMEHEHHE TIPH MepeIayue TaHHBIX.
-[JCuctemsl pacro3HaBaHus o0pa3oB. [locTaHoBKa 3a/1a4M pacro3HaBaHUs. AJNTOPUTMBI paClIO3HABAHUS
Ha OCHOBE METOJIOB OIIOPHBIX BEKTOPOB, OIMKANUIIETO cocesia U HEHPOCETEBBIX METO/IOB.

-[1Cuctembl 00paboTKH n300pakeHnil. Pa3HOBUIHOCTH, THUTIOBBIC aJITOPUTMBI U 00JIACTH TPUMEHEHUS.

-[1DOKcnepTHBIE CHCTEMBI M CHCTEMBI MOJACPKKU NPUHATHA penicHUd. POpMHUPOBAHHME M ONHUCAHHE
IIpaBUI JIs 6a3bl 3HAHUM.

-[JOcobennoctu o6paboTku mHpopmauuu u opranuzanuu ympasieHuss B SCADA, IoT wu IloT —
CUCTEMAaX U CUCTEMax aBTOHOMHBIX pOOOTOB.

-[JCynepKoMIIBIOTEPBI U BBIYMCIUTEIbHbBIE KJIACTEPBl U UX IPUMEHEHHE s 00paboTKu MHpOpMaLuu B
obnactu Big Data (Gonpmnx ganseix) u Data Mining..

3. Pazgea 5. IlporpamMHO-TeXHHYEeCKOe o0ecreyeHre aBTOMATHU3HMPOBAHHBIX cucTtem. Tema 5.1.
CpencrBa BBIYMCIUTEIBHON TEXHUKU

-[JApXuTeKTypa COBPEMEHHBIX KOMIBIOTEPOB. OpraHu3aluu NamsaTH U apXUTEKTypbl MPOLECCOPOB
COBPEMEHHBIX BBIYHUCIUTEIbHBIX MalIMH. MHOTONpOIECCOPHbIE U MHOTOMAIIMHHBIE KOMIUIEKCH M MX
Pa3sHOBUJIHOCTH. BblumcnuTenbHble KiIacTepbl M HMX Pa3HOBUAHOCTU. MamiMHbl, oOecneduBaroye
BBITNIOJTHEHUE BBIYUCIICHUM, YIPABIsSEMbIX IOTOKOM JIAHHBIX.

- IMukporipoleccopbl, MHKPOKOHTPOJUIEPHI, MPOrpaMMHUpPYyEMBbI€ JIOTUYECKUE HHTETrpalIbHbIE CXEMBI,
CHUCTEMBbl Ha KpUCTaJlIe, CIELUUATU3UPOBAHHBIC IIPOLECCOPbl M MHUKPOCXEMBL: MPUHIMII PadoTHl,
apXUTEKTypa, OCHOBHBIEC XapaKTEPUCTUKU U NapaMeTpsl, o0nacTu npuMmeHeHus B ACY.

- IBpruncnurensubie komnbioTepHble cetu (BKC): Tononorus ¢usnueckux cBsaseil, tumsl (o Macmrady,
1o Ha3HaueHu1o). Haznauenue, apxurextypa u npunuuns! nocrpoenus BKC. Jlokanbhble U rio6anbHble
BKC, texHuueckue M IporpamMMHbIE CpPEJICTBA OOBEIUHEHMsI pa3IMYHbIX ceTed. BupryanbHbie
KOMIIBIOTEpHBIE CeTH. Metoasl U cpenctsa nepenaun AaHHbix B BKC, mpoTokossl nepenayu JaHHBIX.
Cers Internet, qoMeHHasi opranmu3arus, ceMeicTBo nporokonoB TCP/IP.

4. Pazgen 5. IIporpaMMHO-TeXHHYeCKOe oOOecriedYeHHEe ABTOMATHU3MPOBAHHBIX CHCTEM
(mpoposxenne). Tema 5.1. CpencTBa BEIUUCTUTEIHHOM TEXHUKH (ITPOIOKEHHE)



[JCeteBoe 000pyZOBaHHE U cpelcTBa KOMMyTanuu. KoMMyTanus kaHalloB U MakeToB. PazHoBUAHOCTH,
Ha3HAY€HHUE, NPUHIMI PaOOThl, OCHOBHBIE XaPAKTEPUCTUKU M MAPaMETPhl CETEBBIX HHTEP(EHCHBIX
aJlanTepoB, KOHHEKTOPOB, TPAHCHUBEPOB, XaOOB, KOMMYTAaTOPOB, IOBTOPHUTENEH, MapIIpyTU3aTOPOB
(poyTepoB), CeTeBBIX MOCTOB M MOJIEMOB, allapaTHBIX CPEIACTB 3alUThl MHPOpPMALUU (MEKCETEBBIC
9KpaHbl, TOKEH, MOJYJU JIOBEPEHHOH 3arpy3ku). AmNnapaTHble KOMIUIEKCHl JJi 3alUILEHHOTO
MH(POPMALIMOHHOTO OOMEHAa [aHHBIMH B BBIUYHCIUTEIBHBIX CETAX. PONb BBIYMCIMTENBHBIX CEeTed B
pacripeneneHHoi 06paboTke HHGOPMAITIH.

-[ITexHn4yeckue cpeicTBa XpaHeHHs HH(OpPMALMU: MPUHIMIBI (GYHKIIMOHUPOBAHUS, PA3HOBUIAHOCTH,
CpaBHUTENbHbIE XApAaKTEPUCTHKH W TPENNOYTHTENbHbIE OOJAaCTH MPUMEHEHHs YCTPOMCTB XpaHEHUs
nHpopmannu. HTErpanbHble MUKpOCXeMbl 3anomMuHaromumx ycrpoiicts (O3Y, CO3Y, 113V, IIII3Y) u
cuctemsl xpaHeHus gaHHbIX (CX/[) DAS, NAS u SAN): npuHuun paboTsl, apXUTEKTypa, OpraHnu3aIus
oOMEeHa M HCIOJIb3yeMbl€ MPOTOKOJIbI MEPEUNCICHHbIX TUNOB. CpaBHUTENbHASI OLEHKA XapaKTEPUCTUK
CXI u obnactu ux npumeHeHus. RAID — maccuBbl: pa3HOBHIHOCTH, Ha3HAYCHHE U CPAaBHUTEIIbHAS
XapaKTepUCTHKA.

-[IMuTepdeiicel U mpoTokoyibl oOMeHa AaHHBIMH B ACY M cpeiacTBax BBIUYMCIUTEIBHOM TEXHUKH.
Knaccudukanuss M OCHOBHBIE XapakTepucTUKU uHTepdeiicoB. CucTeMHble (BHYTPHUMAILIMHHBIC)
uHTEp(Erchl MUKPOKOHTPOJUIEPOB U MEPCOHANbHBIX KOMIbIOTEPOB. CHCTEMHBbIE IIMHBI M UX
pasHoBugHOoCTH. [IpuGopHBle uHTEpdeickl, uHTepdeiichl YCTpPOHCTB BBOJA-BbIBOJA M  CETEBBIE
uHTepdeichl: Ha3HAYeHHE, MPUHIUIBI OOMEHa JaHHBIMU W OCHOBHBIE IapaMeTpbl, KOHCTPYKTHUBHOE
UCTIOJIHEHUE, CPaBHUTENbHAS XapaKTepUCTHKa, o0iacTu npumeHeHus. IlocnenoBarenbHble nHTEPQECH
USB, RS232, UPIIC, 12C, USB, RS422, RS485, microLAN u ux npumenenne B ACY. [Iporpammubie
uHTEepQEiChl U MPOTOKOJIBI 0OMEHa JTaHHBIMU: UX Pa3HOBUHOCTH, Ha3HAUYEHHE U 00JIACTH IPUMEHECHHUSL. .
4. Pazgen S. IlporpaMMHO-TexHMYecKoe o0ecrieyeHHe ABTOMATHU3MPOBAHHBIX CHCTEM
(nponoskenue). Tema 5.2. [lepBuuHble H3MepUTENbHbBIE TPEOOPA30BATEINH.

-JJlaTunku. Ha3HaueHune, OCHOBHBIE THITBI JAaTYUKOB M (PpU3MyecKHe MPUHLIUIBI UX paboThl. MeToabl
MaTEeMaTHYeCKOI0 OMKCAHUS YyBCTBUTEIBHOCTH U TOYHOCTHU CpPEACTB Npeodpa3oBaHus. OCHOBBI TEOPHH
MOTPEIIHOCTH M YYyBCTBUTEIBHOCTH TMpeoOpaszoBareneil. [lonstue 00 wuHPOpMALMOHHOW TeopHH
W3MEPUTENIbHBIX YCTPOMCTB.

-[1/laT4rKy MEXaHWYECKHUX BEIMYMH (JIMHEHHBIX M YIJIOBBIX IEPEMEIIEHUN, CKOPOCTH, YCKOPCHHMH,
JaBICHUNA W HampspkeHui). TeH304yBCTBUTENBHBIE 3JIEMEHTHI, MHTErpajbHbIe TEH30MPeoOpa3oBaTEeH.
CpenctBa wu3MepeHusi TeMIEpaTyphbl, HANPSHKEHHOCTH MArHUTHOTO TOJS: TEPMODJIEKTPHUUECKHE
npeoOpa3oBareiay,  TEPMOPE3UCTOPBI,  TEPMOMaphbl,  JaTYMKU  XOJUla,  MarHUTOPE3UCTOPHI,
MarHMTOTPaH3UCTOPbI, MATHUTHBIE BApUKAIlbl, MATHUTOUYBCTBUTEJIbHBIE HHTETPAJIbHBIE CXEMBI.
-[1JlaTyukd TOTOKa, pacxofa U CKOPOCTEH MepeMelIeHUs] MOABMXHBIX OOBEKTOB, ra3000pa3HBIX H
KHUJAKUX cpell. MexaTpoHHbIE JaTYMKU MTOTOKA U PACcXo/a.

-UYcrpoiictBa mpuema ONTHYECKOTO0 H3IydeHHus (MHPPAKpacHOro, BUAUMOIO, YIbTPa(UOIETOBOTO
nuamna3onoB). MHTepdepoMerpuueckne, IUPPAKIIMOHHBIE ©  BOJOKOHHO-ONTHYECKHE  JTATYHKH.
AKyCTOONTHYECKHE MPE0OPa30BaTEN U CIIEKTPOAHATU3ATOPHI.

-[JIIpeoGpa3zoBaTenu M300pakeHU M ayTMOCUTHAJIOB: KJIacCH(UKaIMs, MPUHIUI paboThl U OCHOBHBIE
napamMeTpel W XapakTepucTukd. CkaHepbl, (OTOCUMTHIBATENM, BHICOKaMEpbl. MHOT03JIeMEHTHBIE
(dboTOnpHEeMHHKH, MaTPULIBI U JTUHEHKU Ha MpUOOpax C 3apsii0BOil CBA3BIO. YIJIBTPAa3BYKOBBIE TaTUUKH.
[Ibe30pe30HaHCHBIE JaTYUKH.

-1 JlaTyuKy ¥ yCTPOMCTBA JUIsl ONPENEICHUs XUMHUECKOI0 COCTaBa M IPYruX paHee He pacCMOTPEHHBIX
CBOMCTB TBEPBIX TN, )KUIKOCTEH U T'a30B..

6. Pazgen S. IIporpaMMHO-TexHHYecKOe oOecriedeHHEe aABTOMATH3HMPOBAHHBIX CHCTEM
(mpoposxenue). Tema 5.3. YcrpoiictBa 00paboTKu MHGOPMAIIMH U MX COMPSDKEHUS CO CPEACTBAMU
BBIYHMCIIUTEIBHON TEXHUKU

-[1CpenctBa aHanoroBoil 00OpabOTKH NAaHHBIX: YCHUJIMTENIH, (PUIBTPBI, 3J€MEHTHI JMHEHHO-UMIYJIbCHOM
TEXHUKH, MOJEMbl U JAETEKTOPbI, DJIEKTPOHHBbIE KIIOYM, KOMIApaTOpbl U KOMMYTATOPbl aHAJIOTOBBIX
CUTHAJIOB.

-[1CpenctBa undpoBoit 00pabOTKN AAHHBIX: (PUIBTPHI, KOMIIAPATOPBI U KOMMYTATOPBI.

-1 Ananoro-nugpossle u nuppoaHasoropbie NpeodpazoBaTeu.



-[1¥YcrpoiictBa BBOJAa M BBIBOJA AHAJIOIOBBIX, JAMCKPETHBIX M HMMIYJIbCHBIX CHTHAJOB. Y CTpPOHCTBa
rajgpBaHUuYECKON pa3Bsa3ku. IIpeoOpazoBaTenu uurepdencos.

Tewma 5.4. Ucnonuaurtenshbie yerpoiicTBa (1Y) u ycTpolicTBa BRIpaOOTKH YIPABIISIONINX BO3JICHCTBUI
-[1TunoBble CTPYKTYpHL, cOCTaB U XapakTepuctuku Y. crionHuTeNbHbIE MEXaHU3MbI U PETYJIHPYIOLINE
opransl Ha 0a3e 3JIEKTPONPUBOJAA TOCTOSHHOIO TOKA, ACHHXPOHHOIO 3JIEKTPONPHBOJA U IIATOBBIX
JIBUTATEJICH.

-[IMudopMalilnoHHbIE AJIEKTPUYECKHE MHUKPOMAIINHBI aBTOMATHUYECKUX YCTPOMCTB. TaxoreHepaTophl,
CeJIbCUHBI, BpaIllaoIHecss TPaHC(POPMATOPHI.

-[1MHTennexryansasie 1Y n cucreMsl no3umoHupoBanys. MHTemekryanpabie MexatponHsie Y.

- I'TexHONIOrMYECKNE U3ITydaTeNU aKyCTUYECKUX BOJH U 3JIEKTPOMATHUTHOI'O M3JIYy4YEHUS B BUIMMOM ,
nH(ppaKpacHOM U paJrouana3oHe.

-[IHarpeBaTenu 1 oXJaJAUTENH: UX pa3HOBUIHOCTH, oOnacTu npumeHenus B ACY. CpencTsa ynpaBieHUs
TEPMOHAIrPEBATENSIMU U OXJIAJAUTEISIMH.

Tema 5.5. CpencrBa oToOpaxkeHUs: HHPOPMAIMK U YEJIOBEKO-MAIIMHHOTO UHTepdeiica

-[I'TunoBble cpeacTBa OTOOpaxeHHs M JAOKyMEHTHpoBaHUS uHPopManuu. BuaeorepMuHaIbHBIC
CPEICTBA, MHEMOCXEMBI, UHIUKATOPBI, IPUHTEPHI U IUIOTTEPHI.

-[¥YcTpoiicTBa cBsi3u C omeparopoMm (monb3oBarenieM). [IpuHIMIBI TOCTpOeHUs, KiaccuuKamus u
TEXHUYECKUE XapakTepucTuku. Oneparopckue MnaHenu W cTaHuud. CeHCOpHble KHONKHW, MAaHETu U
sKkpaHbl. CpencTBa 3ByKOBOM M ONITUYECKON CUTHAIU3ALUY.

Tema 5.6. IIporpammuoe o6ecnieuenue (I110) ACY

-[10061ee nmporpaMMHoe obecriedeHre aBTOMaTU3UPOBAHHBIX CUCTEM. BUIbI 1 KOMIIOHEHTHI CHCTEMHOIO
n npuxkinagdHoro IIO. Ilporpammsel- yTWiIMTHL. SI3BIKM NPOrpaMMHMpOBAHMS, CPENbl M TEXHOJIOTMH
paspabotku [10. Cuctemsl ynpasieHus 6azaMu JaHHBIX U uX npuMmeHerne B ACY.
-[CneumnanuzupoBannoe [10. SCADA — cucteMsbl: CTpyKTypa, Ha3HauY€HHE, mapaMeTpbl. Pa3HOBUIHOCTH
SCADA — cucreM u UX CpaBHUTEJIbHASI XapAKTEPUCTHUKA. .

7. Paznea 6 . MeToabl U CpeICTBA POEKTHPOBAHMS, HCCJIeI0BaHNs U coBeplieHCTBOBaHuS ACY u
UX KOMIOHEHTOB. Tema 6.1. TeXHUKO-?DKOHOMHYECKUE U SKCIUTyaTallMOHHbIE XapakTepuctuku ACY u
IIyTH UX COBEPILIEHCTBOBAHUS

-[1Knmaccudukamms xapakrepuctuk ACY 1 uX OCHOBHBIE KJIacCU(DUKAITMOHHBIC PU3HAKHY.
-[1Xapakrepuctuku u napamerpsl ACY, ux mojacucteM M KoMmrnoHeHTOB. Ilokazatenu s dexTuBHOCTH
¢bynkuonuposanust ACY.

-[JKnaccupukanuss TEXHHYECKUX pEUICHWH, HANpaBICHHBIX HA TMOBBIIIEHHE 3((HEKTUBHOCTH
¢bynkunonnpoBanusi ACY, X moJCHCTEM H KOMIIOHEHTOB.

- 1Opranu3zanus 3¢ ¢hekTuBHON 00pabOTKHU NaHHBIX U BRIPAOOTKHU ynpaBisioumx Bo3aeiicteuii B ACY.
-[IToBeimenue 3ddextuBHOCTH padoThl ACY 3a cuéT mapajuieIbHOW M pachpeneseHHON 00paboTKu
uHbopManuu. AJNTOPUTMBI  MapaljieNibHOM  o0paboTku. Mogenu g pacuéra IoOKazarenei
OCYIIECTBUMOCTH TapaJIJIENIbHOTO PEIICHHUs 3a/1a4 B OCHOBHBIX peKMMax (YHKIIMOHUPOBAHUS CPEJICTB
BBIYMCIIUTEIbHON TEXHUKHU. 3aKOH AMm/ana.

Tema 6.2. Obecnieuenue Haa&kHOCTH PyHKIMOHUpOoBaHUS ACY M UX KOMIIOHEHTOB

-[1O0mne mpeacTaBiIeHUsI O TEOPUH HAIEKHOCTH. Y CTOMYMBOCTD JJIEMEHTOB M YCTPOWCTB K BHEITHUM
BO3JICHCTBUAM. XapaKTEPUCTUKN KIIMMATHUYECKUX BO3AeMCTBUI. MexaHnueckasi IpOYHOCTb.
-['/Hag€XHOCTb DJIEMEHTOB M YCTPOMCTB, €€ KOJMYECTBEHHBIE XapaKTepUCTHKU. BHe3anHble Hu
mocTerneHHble oTkKa3bl. HapaGoTka Ha oTka3, MHTeHCHMBHOCTH OTKa30B. COOi. PeMOHTOMpPUTOAHOCTE.
BepositHocTs  6e30Tka3HOil  paboTel. Cpeanue BpeMeHa NPOPUIAKTUKM U BOCCTAHOBJICHUS
paboTOCIIOCOOHOCTH.

- |BnusiHue 37EKTPUYECKUX U TEIJIOBBIX PEKMMOB 3JIEMEHTOB Ha UX HAAEKHOCTh. METO/ bl OBBIIICHUS
HAaJEXKHOCTH. Y CKOPEHHBIE METO/Ibl UCIIBITAHUM HA HAJIEKHOCTD.

-[JPacuét pa3Opoca nmapaMeTpoB yCTpOHCTB. JleTepMUHUpPOBaHHBIE METO/IbI pacuéra. BapuanTsl pacuéra
Ha HauXyJAIui ciay4dai. YuciaeHHble BEPOATHOCTHBIE pacy€Tel. MeToAbl MHTEPBAJIbHOTO aHAIU3A.

- IToxa3arenu u kputepuu HaaéxHoctu ACY. [lonarue GpyHKIMOHATBLHON HAEKHOCTH.

- IToka3arenu, KpUTEPUU U BUABI KOHTPOJI pabOThl U 1UarHoCTUKU (pyHKUnoHUpoBaHUs ACY.



-[/Monenu u MeToabl pacuéra HanEKHOCTH ACY U UX KOMIIOHEHTOB: BUbI MOJIEJICH U METO/IOB pacuéTa,
TpeOOBaHUS K MOJIEIISIM.

-[1ITocinenoBaTeIbHOCTD BBIIOJIHEHUS pacd€ra HaAEKHOCTHU, CIOKHOCTh aHAJIN3Aa CETEBOM HAJEXKHOCTH,
TPAHMIIBI CETEBON HAJEKHOCTH.

-[IMetonpsl moBbIIeHUA HajaexHocTH (QyHkuuonupoBanuss ACY. PesepBupoBanue. [IpumeHnenue
OTKa30yCTOMYMBBIX U KaTacTpO()OYCTONUMBBIX PELICHUH. .

8. Pazen 6 . MeTroabl U cpeCcTBA MPOEKTHPOBAHUSA, HCCIeA0BaAHNS U coBeplieHCTBOBAaHUA ACY u
HX KOMIIOHEHTOB (mponoJikenue). Tema 6.3. MeTtonsl aHanmmsa, CHHT€3a M DKCIEPUMEHTAIbHOIO
uccnenaoanus GpyHkuoHupoBanus ACY U UX KOMIIOHEHTOB

-[1TecToBbIE OLIEHOYHBIE TPOTPAMMBbI U KX TPUMEHEHUE.

-/ ITporpaMMbl — CUMYJISITOPBI U UX TIPUMEHEHHUE JJIi MOAETUPOBaHUs pabOThl Pa3TUYHBIX KOMIIOHEHTOB
u noxcuctem ACY.

-[JBamupanus u Bepudukamus ucnoipdyeMbix B ACY anroputMudeckux pemieHuid. TecTupoBaHue
nojacucteM U KoMrnoHeHToB ACY, UX moBepka U MeTposiornyeckas arrectanus. PazpaboTka MeToIUKH
IIOBEPKH.

-[JMeTo/1bI TUTAHUPOBAHHS U 00OPAOOTKU SKCIIEPUMEHTAIBHBIX TAaHHBIX MTPU MPOBEICHUH UCCIIECOBAHUI.
Tema 6.4. ABromaruzanus npoektupoBanust CBT u BC

-[ICucreMbl aBTOMAaTH3allMM MPOEKTUPOBAHMS LU(POBBIX W AHAIOTOBBIX YCTPONCTB. TUIBI CHUCTEM
aBTOMATU3ALUH.

-[IMetonsl pacuéra oCHOBHBIX KOMIIOHEHTOB ACY. MonenrpoBaHue (yHKIIMOHATBHOE U BPEMEHHOE.
-JIlpumeHeHne mporpaMmM JUIsl BEITIOJIHEHUSI MaTeMaTHYecKuXx pacuetoB u moaenupoanus (MathCAD,
MatLab, ScilLab, Labview u np) u ux cneumanuszupoBaHHbix monyiei (Simulink, Toolbox u ap.) mpu
pa3paboTke, MPOEKTUPOBAHUU U HcciieqoBaHuU paboTel ACY, e€ moacucTeM U KOMIIOHEHTOB.
-[IIporpammuoe obecnieuenue (I10) ans aBTomatusupoBanHoro npoektupoBanus ACY: CAE, CAM u
CAD cucremsl.

-[1Cumynaropsl un apyroe cnenuanuzupoBanHoe 110 nus aBromaTu3anyuy NpOEeKTUPOBAHUS BXOJISIINX B
ACY mnoxcuctem u kKomnoHeHTOB. Cpensl pazpabotku [1O a5ns MUKPOKOHTPOJUIEPHBIX YCTPOMCTB.
Cucrempl  aBTOMaTU3MPOBAHHOIO  MPOEKTHUPOBAHUS  IMEYATHBIX  IUIAT.  ABTOMaTH3MPOBAHHOE
MIPOEKTUPOBAHUE BBIUUCIUTEIBHBIX CETEH. .
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