AHHOTAIIUS K PABOUYEN ITPOI'PAMME JIUCLIUTIJIMHBI
«CucTreMHBIH aHAJIN3, YIPABJIeHHe U 00padoTKa HHPOPMALMH, CTATUCTHKA)

110 OCHOBHOM MTpo()eCCHOHAIBHON 00pa30BaTeIbHON ITPOrpaMmMe 10 HaMPaBIECHUIO MOTOTOBKH
2.3.1. «CucteMHblii aHaNU3, yIpasieHue 1 00paboTka nHpopMalny, CTATUCTUKA» (HaydHas
CIEIUATBLHOCTh)

Hanpasiennocts (npoduin):

OO0muii 00bem qucHUIINHBI — 4 3.¢. (144 vaca)

B pe3yabrare ocBOeHMSI JMCHUIUIMHBI O0yYalOIIWiCH JA0JKeH 00JaJaTh  CcJeAyILHMH
KOMIIeTCHIUSIMU::

Conep:xaHue TMCUMILUTHHBI:

HucuumuinHa «CUCTEMHBIH aHanM3, yrpasieHHe U o0paboTka MH(OpMAIMK, CTaTUCTUKA» BKIIIOYAET B
ce0s CieMyIonue pa3aeibl:

®opma o0yuenusi ounasi. Cemectp 4.

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

®opMa NpOMeKYTOYHOM aTTecTAMU — 3a4eT

1. Paznea 1. CucreMHBbIli aHAJIHM3 M CUCTEMHBIH MOJX0/ NPHU pellleHUH 3a1a4 B CJOKHBIX CHCTEMaX.
Tema 1.1. Onpenenenus u cCBOMCTBA CUCTEM

-[JIToHsiTUA O CHCTEMHOM NOAXOAE M CHUCTEMHOM aHanu3e. [IOHATHIHBIN anmapaT TEOPUU CHUCTEM.
Boigenenue cucrembl U3 cpenbl, onpeneneHue cucteMbl. CHcTeMbl M 3aKOHOMEPHOCTH — HX
(GyHKIMOHMpOBaHUS M pa3BuTHs. [loHATHE CNOXKHOW cHCTeMBbl. JleCKPUNTHUBHBIE U KOHCTPYKTHBHBIE
ompezaeneHusi cuctembl. IIpencraBieHne cHCTEMbl €€ CEMaHTHMYECKOM MOJeibl0. Y paBHEHUS
HaOJIIOICHUS U COCTOSIHUS CII0XKHOM TMHaAMH4Yeckol cucteMbl. CBONHCTBA CIIOKHBIX CHCTEM: IIEI0OCTHOCTh
U YIEHUMOCTb, CBSI3HOCTb, CTPYKTypa, OpraHH3alusi, MHTETPUPOBAHHBIE KAuyeCTBA YIPaBIISIEMOCTb,
JTOCTUKUMOCTh, HAOII0JaeMOCTh, YCTOMYUBOCTb.

Tema 1.2. Mogenu cucteM U X KIacCUPUKAIHS

-[/ITocraHoBKa 3a/1a4 CHCTEMHOT'0 MOJICIMPOBAHUS: CUCTEMA U €€ YacTH, JeKOMIIO3UIINS, arperupoBaHue,
koopauHaius. [Ipumepbl 00beKTOB, TPEOYIOMNUX CHCTEMHOTO MOIX0Aa K MOAECINPOBAHUIO.

-['Monenu noacucreM. Knaccuueckne METO/IbI aHAJIN3a MOZEIIEN TIOJICUCTEM, ITPOLIECCOB B MOACUCTEMAX
U CHCTEMax, COCTOSIIMX M3 MHOTMX MOJCHCTEM. MeToabl aHaiu3a YCTOMUMBOCTH, OLIEHKAa KauecTBa U
cuHTe3 00bIUX cucTeM. [IpoGieMbl 1 METObl COKpAIIEHUsI Pa3MEPHOCTH MOJeNield OONBIINX CUCTEM,
METO/Ibl YAAJIEHUSI IEPEMEHHBIX, TEOPUH KECTKUX CUCTEM.

-lICraTtuyeckne, JMHAMUYECKHE, KOHIENTYyallbHble, TOMNOJOTHYecKHe, (popMalu30BaHHbIE
UH(OPMALIMOHHBIE, JIOTUKO-TMHIBUCTHYECKHE, CEMAaHTHYECKHE, TEOPETHKO-MHOKECTBEHHBIE, MOJIEIH.
NMuTanuoHHble, CTPYKTYpUPOBaHHbIE, HECTPYKTYPUPOBAHHBIE MOJIEIH.

- 1ba30oBble MOJENIN CUCTEM: MOJIEIIb «UYE€PHOIO SLINKa», MOJIETb COCTaBa, MOJENb CTPYKTYPBI.

-[IMoJenu nepapXxmu4eckux MHOTOYPOBHEBBIX CHCTEM.

-[EcTecTBeHHbIE, KOHIENTyalbHblE M HCKYCCTBEHHbIE, IMPOCThIE U CIIOKHBIE, IIeJIEHAINIPABIICHHBIE,
LieJIenoJIararoye, akTUBHbIE U TaCCUBHBIE, CTAOMIIbHBIE M Pa3BUBAIOIINECS CUCTEMBI.

-[1CucreMsl B yCIOBUSAX HEONPEIEICHHOCTH. [leTEpMUHUPOBAHHOE U BEPOSITHOCTHOE ONMCAHNE CUCTEM.
-[JMakpocucTeMbl: ©X 0COOEHHOCTH, IPUMEPbI, UHTEHCUBHBIE 1 SKCTCHCUBHBIE NIEPEMEHHBIE. .

2. IIpopomxenue pazgena 1. Tema 1.3. Merononoruu, u 3ajaud TEXHOJIOIMH CHCTEMHOTO aHAIN3a
-[1OcHOBHbBIE THIIOBBIE 3aJa4d CUCTEMHOIO aHaJM3a: IUarHOCTUYECKWE, MPOTHO3HBIE, OIpe/eeHHe
CTpaTeruil B3aMMOEHCTBHSI, UCCIEI0BaHUE 00bEKTA, KOHCTPYHUPOBAHNE MOJAEIEH MPUHATHS peIeHUH U
OpPraHU3allMOHHOTO B3aUMO/ICHCTBUS.

- ITpenmeT cucTeMHOTo aHanu3a. ba3oBble MPUHIUIIBI CUCTEMHOI'O AHAJIN3 - IPUHIIUIIBI KOMIJIEKCHOCTH,
CHUCTEMHOCTH. ba30Bble METOAMKM CUCTEMHOIO aHAIN3a. DTalbl CUCTEMHOI'0 aHAJIN3a; aHAJIU3 CUTYyalluHy,
IIOCTAHOBKA LI€JIeH, BbIpaOOTKa pELICHUM, peaau3anus pelleHU U OLEHMBAHUE PE3yJIbTaToOB. MeTobl
opranuzanuu 3kcrnepTu3. OCHOBHbIE METO/0JIOTUYECKHE MPUHIUIBI aHaIu3a cucteM. Poib 4yenoBeka B
peLIeHNH 3a]a4 CUCTEMHOIO aHaJIM3a.

-[JCyIHOCT CTPYKTYpPHOIO aHaIM3a CUCTEM. MeTo10JI0rus HepapXUUECKUX COAEPKATEIBHBIX MOJEIEH.



Merononorus IDEF0. CymHocTs Jiormueckoro ananu3a. MeToJ0J0TMH TOCTPOCHUS JepeBa Leneil.
Mertononorus aHajau3a uepapxuii.

-[IITonsATHE TEXHONOTMU cUCTeMHOro aHanu3a. CneuuanuzupoBaHHble TexHosoruu: CASE-TexHonoruun
pa3paboTku MHGOPMAIMOHHBIX CHCTEM, TEXHOJOTUM PEHMHXWHUPHUHTA OHM3HEC-TIPOLIECCOB, TEXHOJIOTUU
[IPOEKTUPOBAHUS TEXHUUECKUX CHUCTEM.

-[JCtpyktypa cuctemHoro wuccieaoBanus. llpouenypbl JEKOMIIO3ULIMM, aHAlW3a, CHHTE3a U
arperupoBanus. [loHsATHE TPOOIEMHON CUCTEMBI.

-[JMetoabl nekommno3unuu cucrem. Jlekomnosuuus uenu. I[IpuMmeHeHHe cTaHIapTHBIX OCHOBAHUMN
JEKOMITO3HUITNH. METOIbI KOMIIO3UITUN CUCTEM.

-[lenenonaranue B cucteMHoM aHanuze. CTpykrypupoBanue menu. [Iponeaypa BpiGopa B CHCTEMHOM
aHanmze. MeToapl KauyeCTBEHHOTO OIICHMBAHMS CHUCTEM. MeTonabl TpyImoBoro BbiOOpa. Meton wu
MPOIIEAYPHI PAHKUPOBAHUS

-[Ipa3paboTka u OTOOp CTpaTeruii, mMyTei, albTepHATHB pEIICHHUs MPOOJIeM yIpaBleHUS U 00pabOTKU
uH(pOpMalMY; BBISIBICHUE M aHAIW3 3HAYMMBIX (aKTOPOB MOTPEOHOCTEH B pecypcax W Mpolieccax;
MOCTPOEHUE CHUCTEMHBIX MOJIeseil; 00paboTKa pe3ybTaTOB MOACIUPOBAHUS.

-[1Pa3paboTka u oTOOp cTpaTeruil, myTeil, aJbTepHATUB peUIeHHs MpoOIeM yIpaBlieHUs U 00paboTKH
uH(pOpMalMY; BBISIBICHHE M aHAIW3 3HAYMMBIX (aKTOPOB MOTPEOHOCTEH B pecypcax W Mpoleccax;
MMOCTPOCHUE CUCTEMHBIX MoJIeJieli; 00paboTKa pe3yJIbTaTOB MOJCITMPOBAHUS

-[1N3mepenue cucteM. OLIEHUBAHUE CUCTEM B YCIIOBUSX ONPENECICHHOCTH U HEONPEIEIECHHOCTH. .

3. Pazgen 2. MeToabl ONTUMHU3ALMU W UX IPUMEHEHUE B PelICHUH 32124 YIIPaBJIeHUS U NPUHATHUS
pemrenuii. Tema 2.1. O6mias mocTaHoBKa 3a/1a4y ONTUMHU3ALUU U UX Pa3HOBUHOCTH.
-JONTUMHU3aMOHHBIN MOAXOA K mpoOiieMaM yhpaBieHHs W NOpuHATUSA pemeHuil. [Ipumepsr
MIPUMEHEHHUS.

-[JlomycTMOe MHOXECTBO ©  TieneBas (QyHKIusA. @DopMbl 3amucH  33Jad  MaTeMaTHYeCKOTO
MPOrpaMMHUPOBAHUSI.

-IKnaccudukanus onTUMH3AIMOHHBIX 3a1a4y. OJHOMEpHAs U MHOTOMepHas, yJloBHas M Oe3yciIOBHas
ontumuzanus. OTHOMEpHas U MHOTOMEPHAsl ONNTUMM3alUA. 3aa4l JIMHEWHOTO MPOTPaMMHUPOBAHUS U UX
Pa3HOBHUIHOCTHU. 3aJa4ll U METOJbl CTOXAaCTUYECKOW ONTUMM3AIMHU; JUHAMHUYECKOTO, CTOXaCTHYECKOTO,
JUCKPETHOTO U LEIOYUCIEHHOTO NPOrpaMMHUPOBAHHUSI, TPAHCIIOPTHBIE 33/1a4H.

Tewma 2.2. CoBpeMeHHBIE YHCIICHHBIE METO/IbI PEIICHUS ONTUMU3ZAIMOHHBIX 33/1a4

-[IKnaccudukanuss YHCIEHHBIX METOJOB O€3yCJIOBHO U YCIOBHOW ONTHUMM3AIUH, JUHEHHOrO
[IPOrpaMMHUpPOBAHUSI.

-[ICroxacTu4ecKue alrOpUTMbI PEIICHHs] ONTUMHU3AIMOHHBIX 33/1a4: X CYTh U Kilaccu(uKaims
-[1DBOJIOIMOHHBIE ANTOPUTMBI: OOIIas cXxema, ONepalud MyTallud, CKpeluBaHus U oToopa. Tumossie
TEHETUYECKUE aJITOPUTMBI.

-[JOnTuMu3anys poeM 4acTUll, MypaBbrUHAs ONTUMHU3ALUSA U ONTUMHU3ALHS [TYETUHBIM POEM.

-[1O0mee mnpeacTaBlieHWe O JAPYTUX MOMYJSUOHHBIX alroputMax. bakrepuasibHas ONTUMHU3ALIMS,
ONTHUMH3ALIMSI HA OCHOBE HCKYCCTBEHHBIX HMMMYHHBIX CHCTEM. AJITOPUTMBI TPABUTALMOHHOIO U
9JEKTPOMArHUTHOTO TIOMCKA, HBOJIIOIMU pa3dyma, TapMOHHUYECKOro moucka. CaMoopraHu3yoIunics
MUTPAILMOHHBIN aJITOPUTM. AJIITOPUTMBI PACCETHHOTO MOMCKA U MPOKIAJIKHU MY TEH. .

4. Pazgen 3. BeposiTHOCTHO-CTATHCTHYECKHE MOJEJIH, METOAbl M TEXHOJOrMd O00padoTKu
uHpopmamun. Tema 3.1. Teopus BepoSITHOCTEH U BEPOATHOCTHBIE MoJenu. BeposTHOCTHO-
CTATUCTUYECKUE MOJICIIH.

-[1¥YcnoBust mpUMEHEHNS BEPOATHOCTHBIX MOJEIIEH.

-[1BeposTHOCTHBIE MOJCIIA BUJA CIYYAWHBIX COOBITHI, BETUYHH, BEKTOPOB M (DYHKIIMI; MX OCHOBHBIC
(yHKIIMOHATBPHBIE M YHCIIOBBIE XapaKTEPUCTUKH, NpaBuiia, mpeodOpa3oBanud. llpenenbHbie TeopeMbl
TEOPHUH BEPOSTHOCTEN.

Tema 3.2. MaTtemaTuyeckas U NPUKIAHAs CTATUCTUKA U CTATUCTUYECKUE MOJIEIH.

-[1OcHOBHBIE OmpenieseHust U NOHATUSL cTaTUCTUKU. OCHOBBI Teopuu olleHuBaHus. Hemapamerpuueckue
U [MAPAMETPUUECKHE METObI OLICHUBAHUSL.

- I'Teopust KOppeIALUOHHOIO, PETPECCUOHHOT0, (PAKTOPHOTO, TUCIIEPCUOHHOIO U CIIEKTPAILHOTO



aHaJM30B IO BHIOOPOUYHBIM JaHHBIM. OCHOBHBIC TMOHATHS M METOJbl MPOBEPKU MapaMETPHUECKUX U
HernapaMeTPUUECKUX, IPOCTBIX U CIOXKHBIX THIIOTE3.

Tema 3.2. Cratuctuueckas Teopus HHPOPMALMOHHO-U3MEPHUTEIbHBIX CUCTEM.

-UITpoxoxaeHue ciay4yallHbIX CHUTHAJOB uepe3 JMHeHHble nenu. OnrtumanbHas U aJalTHBHAL
dbunpTparms.

-[J/3mepenus B ycIoBUAX MoMeX. MeToJl MaKCUMaJIbHOTO MPaBI0NOA00HUS.

-[J3agaun, pemaeMple NYTEM CTAaTUCTUYECKOM OOpPaOOTKM MHOTOKpaTHBIX OTcuY€éToB. [IpoBepka
cratucTuyeckux runote3. Kpurepuu cornacus. MccnenoBanue 3¢ppeKTHBHOCTH KpUTEPUEB OLIEHKU BHUA
3aKOHA paclpeiesICHUs CIIy4YaitHOM BETMYUHBI

Tema 3.4. HeueTkue Mozaenu U BeIBOABL. XaoTuueckue mozenu. OpakraabHble MOJIEIH

-[JHeueTkne MHOXecTBa M MOHATHS. OCHOBHBIE omnpenesneHus. TUnoBble (GYHKINU MPUHAIICKHOCTH U
OCHOBHBIE ONEpaluy HaJl HEUETKUMU MHO)KecTBaMu. HeueTkue OTHOLIEHUS M OMNepalud HaJ HUMH.
Hewerkne u nuHrBHcTHYECKHE INepeMeHHblEe. HeueTkue BBICKA3bIBAHMS U HEUETKHE MOJEIM CUCTEM.
[Ipumenenue da3zzudukannu u aedaszzudukanyuy Npyu perieHny 3aaad 00padoTKU JaHHbBIX.
-[]JleTepMUHMpOBAaHHBIA Xaoc. XaoTudeckas IuHaMuKa. [loHsTHE aTTpakTopa M TOUYKH OM]ypKalMu.
BonHoBble mpouecchl AMHaMUUecKkux cucteM. KonebaHus B HEMMHEMHBIX cHcTeMax. DJIEMEHThl TEOpUHU
KatacTpod.

-[/ITonsiTne Mmogneneil ApoOHONM pa3MEpHOCTH, (paKTaJIbHOW pa3MEpPHOCTH. Mepbl pa3MepHOCTH
MHOroo0Opasust M mpoctpaHcTBa: besukoBuua, Xaycnopda, HHGOPMAIMOHHBIE, KOPPEJSLUOHHBIE,
JIamyHoBa..

®opma o0yuenusi ounasi. Cemectp 5.

O0bem 1McUMIIIMHBI B ceMecTpe — 2 3.€. (72 yacoB)

dopma NPOMeKYTOUHOM aTTeCTANMU — DK3aMEH

1. Pasnen 4. Moneam m Meroanl npuHaTHs pemeHud. Tema 4.1. IlocraHoBka 3amau NPUHATHS
pelIeHnii. DKCIIEPTHBIE METOBI.

-[JITocTanoBka 3ana4 npuHATHA perienuil. Kimaccudukamnus 3agay npuHATUS peIICHUNA. DTambl peieHus
3a1ad4.

-[1OkcnepTHble mOpoueaypbl. 3aJayd OLCHUBAHUA. AJTOPUTM SKCHEPTU3bl. METOIbl MOJy4YeHUs
skcnepTHOM uHpopmaruu. Illkanel u3MepeHuil, METOAbl SKCHEPTHBIX H3MepeHuil. Mertoxabsl ompoca
HKCHEPTOB, XapaKTEPHCTUKU OSKCIEepPTOB. MeToapl 00paboTKH SKCHepTHOW WH(pOpMaIuy, OleHKa
KOMIIETEHTHOCTH 3KCIIEPTOB, OLIEHKA COIVIACOBAHHOCTU MHEHHI DKCIIEPTOB.

-[JMerobl (hopMUpPOBaAHHS UCXOAHOTO MHOXKECTBA alNbTepHATUB. MOp(hOIOrHUecKuil aHamms.

Tema 4.2. MeToapl MHOTOKPUTEPUAJIBHOM OLIEHKU albTEpHATUB

-[JKnaccudukanus MeToj0B. MHOXKECTBa KOMIIPOMHUCCOB M COIIACHUS, IOCTPOEHUE MHOKECTB.

-[JDOyHKUIUS MOJE3HOCTH. AKCMOMAaTUYECKUE METOJbl MHOTOKPUTEPHAIbHON OLEHKH. [IpsiMmbie MeTodbI
MHOTOKPUTEPHUAIBHOM OLIEHKHU aJIbTEPHATHUB.

-[IMeroasl HOpMalu3alUU KPUTEpUEB. XapaKTEpUCTUKHU Ipuopurera Kpurepues. Iloctymupyemslie
MPUHIUIIBI  ONTUMAJIBHOCTH  (PaBHOMEPHOCTH, CIPABEIJIMBOM  YCTYNKH, TJaBHOTO KpUTEpUs,
JIEKCUKOTpaUIECKUN ).

-[IMeTo/pI anmpoKkcuManuu GyHKIHH MoJe3HOCTU. JlepeBbs pernernii. MeTo1bl KoMIeHcanuu. MeTo bl
AQHAJIMTUYECKON HepapXxuu. Meroasl IOpPOroB HECPAaBHUMOCTH. JlMaJOroBble METOABI IIPUHATHUS
pemienuii. KauecTBeHHbIE METOBI MPUHATHS pPellIeHUH (BepOasIbHbIN aHaIn3).

Tema 4.3.. IlpunsTue peuieHui B yCIOBUSAX HEONPEIEICHHOCTH

-[ICtaTucTHYEeCKHE MOJIETH MPHUHATHS pemeHuid. MeTtoapl rmobansHoro kpurepusi. Kpurepun baiieca—
Jlannaca, I'epmetiepa, bepuymm—IJlamnaca, MmakcumuHHbIN (Banbna), MuarMakcHoro pucka CaBumka,
I'ypeuna, Xomxeca—Jlemana u np. [IpuHsiTHe KOJUIEKTUBHBIX pelieHuid. Teopema Dppoy U ee aHalu3.
[IpaBuna OompmmHcTBa, KoHmopce, bopma. Ilapamokc Konmopce. Paccrosaue B mpocTpaHCTBE
otHomeHn. COBpEeMEHHbIE KOHIICTIIIUH TPYIIIOBOTO BBIOOpA..

2. Paznen 4 (mpomosskenue). Moaean U MeToabl NPUHATHS pemieHuii. Tema 4.4.. Moaenu u MeToAbl
MPUHATHUS PEIICHUH MTPHU HEYETKOW nHpopManuu

-[13ajaun MaTeMaTUYeCKOro MPOrpaMMHUPOBAHUS IPU HEYETKHMX MCXOJHBIX YCIOBUSAX. 3ajada
ONTUMU3ALNHA HA HEYETKOM MHOXECTBE JOIMYCTUMBIX YCIOBUH. 3a/1a4a JOCTUKEHUS HEUYETKO



ONPEACICHHOMN LEIH.

-[JHeueTkoe MaTreMaTH4yecKoe MPOrpaMMHpPOBAHKE C HEUETKUM OTOoOpaskeHHeM. [locTaHOBKHM 3amad Ha
OCHOBE Pa3JIM4YHBIX NPUHIMIIOB ONTUMAJIBHOCTH. HeueTkne oTHOLIEHMS, ONEepalvy HaJl OTHOUICHUSAMM,
CBOMCTBA OTHOLLICHUH.

-UITpunsTHe peumeHu Npu HEYETKOM OTHOILIEHUU TMPEANOYTEHUH Ha MHOXKECTBE allbTEPHATHUB.
[IpunsTHE perieHnit Ipyu HECKOJIBKUX OTHOIICHUSX MPEIIOYTEHHUS.

Tema 4.5. Urpa kak cpeicTBO MOUCKA ONITUMAIIHOTO PELIeHHUs \

-UJKnaccupukanuss wurp. Marpudnsle, KoomepatuBHble U 1uddepeHnuanbasle urpsl. LleHsr u
ONTUMAaJIbHBIE CTPATETHH.

-[YucTele 1 cMemaHHble cTparerud. OyHKIUSA IOTEpb IPU CMEIIAHHBIX CTPATETHSAX.

-[/I'eomeTpuyeckoe npeacraBieHue Urpel. HUKHAS M BEpXHAA LEHBI UIp, ceioBas Touka. [IpuHumn
MHHUMAaKCca.

-[1Pemenne urp. JloMHHHpYIOIIME M IIOJIE3HBIE CTpaTerHd. HaxokneHue ONTHMANIBHBIX CTPATETHM.
CaeneHue Urpsbl K 3a/1a4e JUHEHHOro MPOrpaMMUPOBAHHUSL..

3. Pazpea S. OcHoBbl Teopuu ynpasJjenus. Tema 5.1. OCHOBHBIE TOHATHS TEOPUH YIIPABIEHUS

-[Jllenn W NPUHLIMIOBI yNpaBJICHUs, TUHAMUYECKHE CHUCTEMbl. MaTeMaTHYeCKOe ONHCaHUEe OOBEKTOB
yHOpaBieHUs: MPOCTPAHCTBO COCTOSHUM, IEpeAaTouHble (PYHKIMU, CTPYKTYpHbIE cXeMbl. OCHOBHBIE
3aJaud TEOpUHU YIpABJICHUS: CTaOWIM3aLUs, CJIEKEHHE, NPOTrpaMMHOE YIIPaBJICHHE, ONTHMAaJIbHOE
YIPaBJIEHUE, SKCTPEMAIBHOE PETYIUPOBAHME.

-[JKnaccudpukanust 1 CTpyKTypbl CUCTEM YIPABICHMSA: PAa30MKHYTbIE CHUCTEMBI, CUCTEMbI C OOpaTHOMN
CBS13b10, KOMOMHHPOBAHHBIE CUCTEMBI.

-[1/lnHaMu4YecKre U CTaTUYECKUE XAapaKTCPUCTUKM CHUCTEM YIPABICHHS: IIEpEXOJHAas U BECOBas
(GyHKIMM M MX B3aMMOCBS3b, YAaCTOTHBIE XapaKTEPUCTHUKU. THUIOBbIE IWHAMUYECKHE 3BEHbS U UX
XapaKTEPUCTHUKHU.

-] Tlonsitue 00 yCTOMYMBOCTH CHCTEM YIPaBICHHSA. YCTOHYMBOCTH MO JISMyHOBY, acMMITOTHYECKas,
9KCIIOHEHIIMAJIbHAS YCTOMYUBOCTh. YCTOMYMBOCTh O NEpBOMY MpHOImkeHuto. @yHkuuu JlsmyHoBa.
Teopembl 00 YCTOMYMBOCTH W HEYCTOMYUBOCTH. YCTOWYHMBOCTH JIMHEWHBIX CTAIIMOHAPHBIX CHUCTEM.
Kpurepun JlanynoBa, Jlbenapa—Illunapa, I'ypBuma, MuxainoBa. YCTONYMBOCTh JIMHEHHBIX
HECTAllMOHApHBIX CHUCTEM. MeToJ| CpaBHEHUSI B TEOPUU YCTOMYMBOCTH: JIEMMbI | 'poHyosia—Dbennmana,
buxapu, HepaBeHcTBO YaruibirnHa. Y CTOWYMBOCTH JIMHEHHBIX CUCTEM C OOpaTHOM CBA3BIO: KPUTEPH
HaiikBucra, 60716111011 K03)PUIIMEHT ycuneHus.

Tema 5.2. MeTozpl cuHTE3a 0O0OpATHOM CBSI3U

-[IOneMenTsl Teopunm cTaOWiIM3aluU. YIPaBIsSEMOCTb, HAOIIOJAEMOCTh, CTAaOMIU3HPYEMOCTb.
JyanbHOCTh yIpaBiasieMOCTH W HaOmonaemoctd. KaHoHudeckue ¢opmbl. JluHeliHas crabunu3anus.
Crabunmsanus 1o COCTOSIHUIO, IO BeIxoay. Habmonatenu cocrosiust. Auddepenunatopsl.

-[1/KayecTBO IpOLECCOB YNpaBICHHWS B JIMHEWHBIX JMHAMHUYECKUX cucTemax. [lokasarenm kadectBa
MIEPEXOIHBIX ITpoLeccoB. MeTo bl O1IeHKH KadecTBa. Koppekuus cucrem ynpaBieHHs.

-[l¥YmpaBnenue mnpu JCHUCTBUM BO3MYLIEHUH. PasznuyHble TUIBI BO3MYILEHHH: OIEPATOPHBIE,
KoopauHaTHble. VHBapuaHTHBIE cucTeMbl. BonHoBoe Bo3myiueHue. HeBosiHOBoe Bo3myleHue. Meron
KBa3UPACILEIUICHNUS.

-[JCnensmne cucrembl. PeneifHas oOpaTtHas cBA3b: ainreOpavdeckue M YacTOTHBIE METOMbI
uccrnenoBanus. CraOWiau3anusi pEryIsTOPOM TEPEMEHHON CTPYKTYpBL: CKaJspHbIE W BEKTOPHBIE
CKOJIB3AIIME PEKUMBI. Y HUBEpCANbHBIN peryisaTop (crabunuzatop Hyccbayma)..

4. Pa3znea S (mpoaposkenue). OcHoBbI Teopuu ynpasiaenus. Tema 5.3. AOconoTHas yCTOMYUBOCTD U
YIPAaBIEHUE B YCIOBUAX HEOIPEIEICHHOCTH

-[J'eomeTpuyeckre U YaCTOTHBIE KPUTEPUU AOCOIIOTHOM yCTOHUMBOCTH. AOCOMIOTHAs CTaOMIM3aLus.
AanTuBHBIE CHCTEMBI CTA0MIIN3AIIUH: METO]] CKOPOCTHOTO TPaIUCHTa, METO/I IIJIEBBIX HEPABEHCTB.
-[/ITo3uTHBHBIE JMHAMUYECKHE CHUCTEMbl: OCHOBHbBIE ONPEICIICHUS M CBOWCTBA, CTA0MIM3ALUA
MTO3UTUBHBIX CUCTEM IIPU HEONPEAEICHHOCTH. AHAIUTUYECKOE KOHCTPYUPOBAHHUE.

- nenTHduKaLns AMHAMHUYECKUX CUCTEM. DKCTPEMaJIbHBIE PErYIISATOPbl — CAMOONTHUMHU3ALIHSL. .

5. Pazpen 5 (mpoposukenue). OcHOBbI Teopuu ynpasieHusi. Tema 5.4. JluckpeTHble CHCTEMBI
aBTOMATUYECKOT'O YIIPABJICHUS



-[JYpaBHeHHsT HUMIYJbCHBIX CHCTEM BO BpeMeHHOW oOmactu. Pa3omkHyThle cuctembl. Onucanue
HMITYJIbCHOTO 3JIeMeHTa. VIMIIynbCHAsE XapaKTepUCTUKA IIPUBEACHHON HENPEPBHIBHON 4acTU. 3aMKHYThIE
CUCTEMBI. YPaBHEHHUS PAa30MKHYTBIX M 3aMKHYTBIX HMITYJBCHBIX CHCTEM OTHOCHUTEIBHO PEIIETYATHIX
¢byHkuuid. JluckperHsie cucteMsl. Z-npeoOpa3oBaHue pereTyaTsiX (QyHKIHMA U ero CBOMCTBA.
-UIlepenaTouynas, mepexoaHasi U BecoBasi (PYHKIMU MMITYyJIbCHON cucTeMbl. Kiaccupukamus cuctem c
HECKOJIbKUMHU  MMITYJIbCHBIMM  3JIEMEHTaMH. MHOIOMEpHBIE UMITYyJIbCHBIE CcHCTeMBbl. OnuncaHue
MHOT'OMEPHBIX UMITYJILCHBIX CUCTEM C IOMOIIBIO IIPOCTPAHCTBA COCTOSIHUM.

-[YCTOWYMBOCTh JTUCKPETHBIX CHCTEeM. lcciemoBaHUEe YCTOMYMBOCTH TIO IEPBOMY MHMPHOIMKCHHUIO,
Meton ¢yHKuui JlsmyHoBa, Meron cpaBHeHHs. TeopeMbl 00 ycroitumBocTH: kputepuil [llopa—KyHna.
CuHHTE3 TUCKPETHOTO PETYJIATOPA IO COCTOSHUIO U 110 BBIXOAY, IPY HAJIMYUU BO3MYLICHUM.

Tewma 5.5. HenvneitHble cHCTEMBI aBTOMAaTHYECKOTO YIIPABICHUS

-[JKoHcepBaTuBHBIE AMHAMUYECKUE CUCTEMBI. DJIEMEHThI TEOPUH OU(YpKALHH.

-[JOcHOBHBIE BHIBl HEJIMHEHHOCTEW B cHcTeMax ympaBieHus. MeToabl HCCIelOBaHUs IOBEAECHUS
HEJIMHEWHBIX CUCTEM.

-[JABTOKOJICOaHNSI HENWHEHHBIX cucTeM, otoOpakeHue A. Ilyankape, QyHKIUS TOCIEIOBaHUS,
nuarpamma Jlameppes. OpOuTtanbHasi yCTOMYMBOCTh. TeopeMbl 00 YCTOWYMBOCTH MPEACIBHBIX ITUKIIOB:
AnnponoBa—Butra, Kenurca. CyiecTBoBaHME IIPENENbHBIX LUKIIOB: TeopeMbl benaukcona, [[romoka.
JuddepeHunaropsl BbIX0a TUHAMUYECKONW CUCTEMBI.

-[I'magkue HenuHEHHbIE JUHAMUYECKHE CHUCTEMbl HA IIJIOCKOCTU: aHalIM3  yNpPaBJIIEMOCTH,
HaO0JII0AaeMOCTH, CTAa0MIU3UPYEMOCTH M CHUHTE3 OOpaTHOM CBs3U. YIIpaBleHHE CHUCTEMaMu C
IIOCJIEICUCTBUEM.

Tema 5.6. OnTrManbHbIE CUCTEMBI AaBTOMAaTHYECKOTO YIIPaBJICHHUS

-[13anaun ontumuzanuu. [Ipunnun makcumyma [loHTpsruna.

- IIpuMeHeHne IUHAMHUYECKOIO IMPOTrpaMMHUPOBAHUS Ul YIIPABJICHUS CHHIYJISPHO-BO3MYILEHHBIMU
cucremamu. Minimax-crabunm3anus. MrpoBoii moaxon k crabunmsanuu. [1 -onTuMu3anust ynpaBieHHUs.
Bubparnmonnass craOunu3anus. DBpPUCTHYECKHE METOAbl CTaOWJIM3aLUU: HEHpOCceTH, pa3MbIThIe
MHO>KECTBA, UHTEJUIEKTYaJIbHOE yIpPaBJICHHUE..

6. Paznen 6. UndopManinoHHO-KOMMYHUKANMOHHBIE TeXHOJI0ruH 00padoTku uHpopmanuu. Tema
6.1. Ompenenenue u Ki1accupuKanyst THPOPMAITUOHHBIX TEXHOJIOTHA M UX MPOTPAMMHO-TEXHUYECKOTO
o0ecrieyeHus.

-[JOnpenenenue n obuas kiaccupuKanys BUAOB UH(GOPMAIIMOHHBIX TEXHOJIOTUNA. Mojenu, MeToabl U
cpeactBa cOopa, XpaHEHHs, KOMMYHUKAIMM U 00paboTKM HHPOpMALUU C HMCHOJb30BAaHUEM
KOMIIBIOTEPOB.

-JIIporpaMMHO-TEXHUYECKUE CPEICTBA pealn3alliil COBPEMEHHBIX TEXHOJOrMi cOopa u 00paboTKU
nanHbIX. CTaHAapThl TOJB30BATENBCKUX HWHTEpdeiicoB. Jlatumku W Apyrue BUabl cOopa JaHHBIX.
HcnonHurenbHple ycTpoicTBAa. MMKpPOKOHTPOJIJIEPEl M MPOMBIIUIEHHBIE KOMIBIOTEpBL. Y CTpOWCTBa
BBO/JIa U 0TOOpakeHust uHpopmaiuu. CeTeBble YCTPOICTBA U KaOeu.

-[1Co3nanne u 00paboTka TEKCTOBO-IM(POBOM HMHPOPMAIIMK C HWCIOJIB30BAHMEM TEKCTOBBIX U
TaOJMYHBIX PEIaKTOPOB U MPOIIECCOPOB.

-[JITporpaMMHBbI€ CpeACTBa CO3/IaHMsI U 00PaOOTKU MYJIbTUMEAUHHON HHPOPMALIUH.

- /Cneunanu3upoBaHHblE CpPEACTBA JUIsl MOJCIUPOBAHUSA, PELIEHUS MAaTEeMAaTHYECKUX M HHBIX
CTEMAIN3UPOBAHHBIX 3a/1a4, CBA3aHHBIX C MCCIEAOBAHMSIMU M pa3paboTKaMu B OOJACTH CHCTEMHOTO
aHajM3a, ynpaBJIeHUs U 00paboTKK HH(POpMAITUH.

-[1Cucremsl 1715 epeaud U XpaHEHUs JaHHBIX B BBIYMCIUTEIBHBIX YCTPOMCTBAX U ceTsaX. ba3pl 3HaHMI,
0a3pl JaHHBIX, CHCTEMBl yINpaBieHUs 0a3aMy JaHHBIX, CHUCTEMbl XPaHEHHs JAHHBIX — WX MPHHLUI
(YHKIIMOHMPOBAHUS U pa3HOBUAHOCTH. [loHATHS (peiima, ceMaHTHUECKOH ceTH.

-[JCucteMHBle TpPOTrpaMMHBIE CpEACTBA, YTWIUTBL M CpelIcTBa oOecneueHus HHGOPMAIMOHHON
0€30MaCHOCTH.

- IMHdopMalinoOHHbIE CUCTEMBI U UX PA3HOBUIHOCTH.

-[1PactipeneneHHbIC U JTOKATBHBIE CUCTEMBI YIIPABJICHHS, cCOOpa 1 00paOOTKU JaHHBIX.
7. Paznen 6 (mponosxenue). UnpopMaumoHHO-KOMMYHUKAIITMOHHBIE TEXHOJIOTUH 00PadOTKHU



uHpopmanuu.. Tema 6.2. OCHOBHBIE CpEACTBAa, METOJIbl U AJITOPUTMBI OOpPAOOTKM JAHHBIX C
IIPUMEHEHUEM UH(POPMALMOHHBIX TEXHOIOTUI

-[JMeronpl W anroOpUTMbl BBIYUCIUTENBHOW M JUCKPETHOW MareMaTHku. OOmue MNOoHATUA U
Kiaccuukanus.

-[IMeTo/pl cKaTHsl JaHHBIX C IOTEPSAMU U O€3 MOTEPb.

-[IMeTopl nepeauu JaHHBIX U KOHTPOJIS UX LEJIOCTHOCTH.

-[JCuctemsl u MeTobl HcKyccTBeHHOTO MHTELekTa (M) u nx npumenenne. Knaccudukanus meronos
u cpencts MN: nckyccTBeHHbIE HEUPOHHBIE CETH, HEUETKas JIOTMKA (HEYETKHE MHOXECTBa M MSITKHE
BBIUMCIICHUS), CUCTEMbI, OCHOBAaHHbIE HA 3HAaHUAX (PKCHEPTHHIE CHCTEMBI), HBOJIOLMOHHOE
MOJIeTTUpOBaHue (TeHETUUECKHE aJTOPUTMbI, MHOTOareHTHbIe cucteMbl), Machine Learning (Data Mining
U aHaJM3 JaHHBIX, TOMCK 3aKOHOMEPHOCTEI B XpaHWINIIAX TAaHHBIX).

- IMeTo b BBIYUCIUTENBHOTO SKCIIEPUMEHTA U UMUTAILMOHHOTO MOJIEJINPOBAHMS;

-[JCucremsl pacnosHaBaHus 00pa3oB. [locTaHoBKa 3a1a4M pacno3HaBaHUs. AITOPUTMBI PACIIO3HABAHUS
Ha OCHOBE METO/I0B OIIOPHBIX BEKTOPOB, OJIMKANIIETO COcea U HEUPOCETEBBIX METO/IOB.

-[JCuctembl 00pab0TKH n300pakeHUi. Pa3HOBHIHOCTH, TUIIOBBIE aITOPUTMBI U 001aCTH IPUMEHEHUS
-[JOKkcnepTHbIE CHUCTEMBl M CUCTEMBl NMOAJCPKKU NPUHATHA pelieHuid. PopMHpOBaHUE M ONHMCAHUE
IpaBUI U1 6a3bl 3HAHUMH.

-[JOcobennoctu o6paboTku mHpopmanuu u opranuzanuu ynpasieHuss B SCADA, IoT wu IloT —
CUCTEMAaxX M CUCTEMax aBTOHOMHBIX POOOTOB.

-[JCynepKoMIIBIOTEPBI U BBIYMCIUTEIbHbBIE KJIACTEPBl U UX IPUMEHEHHE 11 00paboTKu MHpOopMaLuu B
obmnactu Big Data (6osbmmx nanusix ) 1 Data Mining..
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