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1. OBIIME ITOJIOXKEHUA

K BerynurenbHbIM HUCHBITAHUSIM 1O TIporpaMmaM IOATOTOBKM HAayYHBIX W HAay4HO-
neIarornyecknx Kaapos B acnupantype CamI TV momyckarorcs jmia, MMEone oopa3oBaHue He
HUKE BBICIIETO (CHEIUATUTET WIIM MarucTparypa).

[Ipuem ocymiecTBisseTCs Ha KOHKYPCHOW OCHOBE IIO pe3yJbTaTaM BCTYIHUTENIBbHBIX
WCIIBITAaHUH.

[TporpaMMa BCTYyNUTEIbHBIX UCIBITAHU 110 IpOrpaMMaM MOJArOTOBKY HAyYHBIX U HAYYHO-
MeIaroru4ecKuX KajapoB B acCMUpPAHType MO HaydyHOU crnenuaibHoCcTH 2.3.1. CHCTEMHBINA aHAIIN3,
ynpaBieHue U o0paboTka MH(OPMAIMK, CTaTHCTUKA COCTABJICHA HAa OCHOBAaHHMM (elepaibHbBIX
rOCy/IapCTBEHHBIX ~00pa30BaTENIbHBIX CTaHAAPTOB IO HANpPAaBIEHUSM, COOTBETCTBYIOIIUM
YKpYIHEHHOM rpymmne HanpasieHuid noarotoku 27.00.00 Ynpasnenue B TEXHUUECKUX CUCTEMAX,
U, OXBaTbiBaeT 0a30Bble TUCIUIUIMHBI MOATOTOBKMU CIEHMUAIMCTOB M MAarucTpoB MO JaHHBIM
HaIPaBJICHUSIM.

2. HEJIb BCTYIIUTEJBHOI'O UCIIBITAHUA

BcerynurenbHble UCTIBITAaHUSL PU3BAHBI ONPEICIUTh CTENEHbh TOTOBHOCTU MOCTYMAIOIIETO
K OCBOCHHUIO OCHOBHOM 00pa3oBaTebHON MPOrpPaMMbl aCITUPAHTYPHI IO HAYYHOU CHEIUATbHOCTH
2.3.1. CucremHblii aHaMK3, yIpaBieHUue U 00padoTka nH(OPMALIUU, CTATUCTUKA.

3. POPMA INPOBEJEHUA U KPUTEPUU OLHEHKH
BCTYHUMTEJIBHOI'O UCIIBITAHUSA

BerynurensHoe uCHBbITAaHHME MPOBOJUTCS B MHUCHBbMEHHOW (OpME B COOTBETCTBHH C
ycTaHOBJICHHBIM npueMHor komuccueit CamI ' TY pacnucanuem.
[Toctynaroriemy nmpegaraeTcsi OTBETUTh MUCHMEHHO Ha BOMPOCHI U (HIIK) PEIIUTh 3a/1a4H
B COOTBETCTBUM C dK3aMEHALIMOHHBIMHU 33JIaHUSIMHM, KOTOPBIE OXBATBIBAIOT COJAEPIKAHKUE PaA3JIEIOB
U TEM [pPOrpaMMbl BCTYNMUTEIBHBIX HWCHOBITAHUN. /IS TOATOTOBKM OTBETA IOCTYIAIOIINE
HCIMOJIb3YIOT 3K3aMEHAIIMOHHBIE JINCThI, KOTOPBIE BIIOCIEACTBUU XPAHATCA B UX JINYHOM JIETIE.
[Ipu mpueme Ha oOydeHHEe N0 TMpOrpaMMaM TMOATOTOBKM HAayYHbIX U Hay4dHO-
MEeIarOrM4eCcKuX KaJApOB B AaCIUPAHTYpE Pe3YyJbTaThl KaXXJAOTO BCTYIUTEIBHOIO WCIBITAaHUSA
OLICHUBAIOTCS MO NATHOANIBHOIN HIKaJIe.
MuHuManbHOE KOJWYECTBO OaljioB ISl  KaXJAOro HANpaBlIEHUS  TOJTOTOBKH,
MOJITBEP K IAIOIIEE YCIEIIHOE MPOX0K/IEHNE BCTYITUTEIBHOIO UCTIBITAHUS, COCTaBIIsAET 3 OaJJia.
HIxaJjia oneHUBAHUA:
«OTIMYHO» — BBICTABISACTCS, €CIIH MOCTYNAIOUIMKA MPEACTABHII PAa3BEPHYTHIC, YETKUE
OTBETHI HA OCHOBHBIE BOIIPOCHI IK3aMEHAIMOHHOTO OHIIeTa.
«Xopouo» — BBICTABISETCS, €CIM IOCTYNAKOUIUMN  MPEACTaBUI  OTHOCHUTEIBHO
pa3BepHYThIE, YETKUE OTBETHI HA OCHOBHBIE BOMIPOCHI IK3aMEHAIIMOHHOTO OMIIETa;
«Y10BJIETBOPHUTENbHO» — BBICTABJISETCS, €CIU MTOCTYMAOIINI TPEACTABUI OTHOCUTEIBHO
pa3BepHyThIe, YETKHE OTBEThl Ha OCHOBHBIC BOIPOCHI IK3aMEHAIMOHHOTO OWieTa, MpH ITOM
HEKOTOPbIE OTBETHI PACKPBITHI HE MOJTHOCTHIO;
«HeynoB/1eTBOPUTENIbHO» — BBICTABIISIETCS, €CJIM IIPU OTBETE MOCTYNAIOIIETO OCHOBHBIE
BOIIPOCHI OMIIeTa HE PACKPBITHI.



4. IEPEYEHbD PA3/JIEJIOB, TEM U CIIUCOK JIMTEPATYPbI

PA3JIEJ 1. CACTEMHBII AHAJIN3, YIIPABJIEHUE
N OBPABOTKA HH®OPMALIUHU, CTATUCTUKA

1.1 OcHOBHBIC MOHATHSA U 321a4YM CHCTEMHOI'0 AHAJIN3A

[ToHsATHS O CHCTEMHOM IIOAXOJE, CUCTEMHOM aHajau3e. BpleneHne CUCTEMBI U3 CPEIbl,
ompeneneHue cuctembl. CHCTEMBI M 3aKOHOMEPHOCTHM HX (YHKIMOHMPOBAHUS U PAa3BUTHSAL
YpaBisseMOCTb, JOCTH)KUMOCTb, YCTOMYNBOCTh. CBOMCTBA CUCTEMBI: LIEIOCTHOCTD U YJICHUMOCTD,
CBA3HOCTb, CTPYKTYpa, OpraHu3aius, UHTETpUPOBAHHBIE Ka4eCTBa.

Mognenu cucreM: CTaTHYECKHE, IMHAMHUYECKUE, KOHLENTYaJIbHBIE, TOIOJIOIMYECKHE,
dbopmanuzoBaHHble (TpoueAypbl (HopMaNIM3aluU MOJENEH CHCTEM), WH(OPMAIMOHHBIC, JOTHKO-
JIMHTBUCTUYECKHUE, CEMAHTHUYECKHUE, TEOPETUKO-MHOKECTBEHHBIE U 1.

Knaccugukamnus cucrem. EcTecTBeHHBIC, KOHIENTYaTbHbIE U UCKYCCTBEHHBIE, IPOCTHIE U
CIIO’)KHBIE, LIEJICHANPABICHHbIE, IleJienojaraloliue, akTUBHbIE M IACCUBHbIE, CTaOWJIbHBIE U
Pa3BUBAOIIMECS CUCTEMBI.

OcHOBHbBIE METOA0JIOTMYECKHE TPUHLIMIIBI aHAIM3a CUCTEM. 3a/ladyll CUCTEMHOTO aHAJIN3a.
Ponp yenoBeka B pelIeHUH 3a1a4 CUCTEMHOIO aHAIU3a.

1.2 Moneau 1 MeTObI IPUHSATHS peleHui

[ToctanoBka 3ajmau npuHATHS pewmieHud. Kiaccuduxanus 3amad OpUHATHS PELLCHHH.
Oransl peleHus 3aaau.

OKCHepTHBIE MNpoLENyphbl. 3aJadyd OLEHUBAaHUA. AJITOPUTM OKCHEPTHU3bl. MeTobl
MOJy4YeHUs1 JKcrepTHOH wuHpopmanmu. lllkamel M3MepeHWi, METOAbl SKCHEPTHBIX H3MEPEHUH.
Metoabl ompoca 3SKCHEPTOB, XapaKTEPUCTUKU HKCHEPTOB. MeToasl 00pabOTKU 3KCHEpTHOU
nH(pOpMAaINH, OIIEHKa KOMIIETEHTHOCTH SKCIEPTOB, OLIEHKA COrJIACOBAHHOCTH MHEHHH SKCIEPTOB.

Metoabl  (popMUpOBaHMS HCXOAHOIO MHOXKECTBa anbTepHATUB. Mopdoaorndeckuit
aHaJIu3.

Metonbl MHOTOKpUTEpHAIbHOM OIEHKM anbTepHaTuB. Kiaccupukaiuss MeETOAOB.
MHoOXecTBa KOMIIPOMHCCOB M COTJIacusl, IIOCTPOCHHE MHOXKECTB. DyHKIHS IOJIE3HOCTH.
AkcroMaTH4ecKue METO/bI MHOT'OKPUTEpUAIbHOMN OLICHKHU. IIpsimMble METO/bI
MHOT'OKPHUTEPHUAIILHOMN OLICHKU aJbTEPHATUB. MeETOIbl HOpMaIu3auuyu KpUTEPUEB. XapaKTEPUCTUKU
npuoputera KputepueB. I[locTynupyemble NPUHLMIBI  ONTUMAIBHOCTH  (PaBHOMEpPHOCTH,
CIpPaBEUIMBON YCTYNKH, IJIaBHOTO KPUTEPHUs, JEKCHUKOrpapuueckuil). Meroapl anmnpokcuMaiiu
¢bynkuun mnonesHoctu. JlepeBbst pereHuid. MeToabl KOMMEHcAlMu. MeToJbl aHaIUTHYECKOM
uepapxud. MeTonbl MOPOroB HECPABHUMOCTH. JlManoroBple METOABl MPHUHATUSA PEILICHHM.
KayecTBeHHBIE METO/IbI IPUHATHUS peLICHUH (BepOaJIbHBINA aHATN3).

[TpunsiTue pewieHUil B ycloBUsAX HeonpeaeneHHocTH. CTaTUCTUYECKUE MO TPUHATHS
pemennii. Metoasl  rimoGanbHoro kpurepus. Kputepun baiteca—Jlannaca, ['epmeiiepa,
bepnymnun—I/Jlamaca, makcumuHHbIN (Banbaa), munHumakcHoro pucka CsBumka, ['ypsuna,
Xomxeca—Jlemana u ap.

[IpuHsTHEe KOJUIEKTUBHBIX pemeHuid. Teopema Oppoy u ee aHamui. [IpaBuna
6onpmHcTBa, Kongopce, bopna. ITapanokc Kongopcee. PaccTtossHue B mpocTpaHCTBE OTHOILICHHH.
CoBpeMeHHbIE KOHIIETIIINU TPYIIOBOT0 BEIOOpA.

Mogenn u MeToAbl NPUHATHA pelleHuid npu HedeTkod uH(opmanuu. Hewerkue
MHOXkeCTBa. OCHOBHBIE ONpEIEICHUS W ONEpAlMM HaJ HEYETKUMU MHOXecTBaMu. Heuerkoe
MOJIETIMPOBAaHUE. 3aJauyd MaTEMAaTHYECKOTO NPOrPaMMHUPOBAHUS IIPU HEYETKUX HCXOTHBIX
yCcIIOBUSAX. 3ajada ONTHUMM3AIMM HAa HEYETKOM MHOKECTBE [OMYCTHUMBIX YCIOBUH. 3amaua
JOCTHKEHMsSI HEUYETKO olpelerneHHoW uLenu. HedeTrkoe maremMarnyeckoe NpOrpaMMHUPOBAHHUE C
HEYETKUM OoToOpaxkeHueM. [locTaHOBKM 3a/1a4 Ha OCHOBE Pa3IMYHBIX MPUHIUIIOB ONTHMAaIbHOCTH.



Heuerkue oTHOIIEHMS, ONepalliyd HAJ OTHOLICHUSAMM, CBOMCTBA OTHOWIEHUH. [IpuHsaTue perennii
IIPY HEYETKOM OTHOILIECHUHU MPEANOYTEHUA HA MHOXKECTBE aJlbTepHATuB. [IpuHsATHE pelieHuid npu
HECKOJIbKUX OTHOLIEHUSIX IIPEIIOYTEHUS.

HUrpa kaxk wmonmens KoHGIUKTHOW cuTyanuun. Kiaccudukanus wurp. MaTtpudHsle,
KoomepatuBHble U JuddepeHranbable urpbl. LleHsl ¥ onTUManbHble CTpaTerud. YuCThe |
cMeniaHHbple cTpareruud. @OyHKIMS MOTEpPh IPU CMENIAHHBIX cTparerusix. l'eomerpuyeckoe
npenacTaBieHue Urpbl. HukHSAS M BEpXHssl LIEHBI UIp, cexioBas Touka. IIpuHumMn mMuHuMmakca.
Pewenne urp. JloMuHupyronme U nojie3Hsle crparerud. HaxoxaeHue ONTUMalbHBIX CTpPaTErHid.
CaeneHue Urpsl K 3a/1a4e JMHEHHOIO IPOrpaMMUPOBaHUS.

1.3 OHTHMHZ}&HI/IH U MAaTEMATHYECKOC IPOrpaMMHUpPOBaHUE

OnTUMHU3aMOHHBIA  TOAXOJ K TMpoOJieMaM yIpaBlIeHUST W TPUHATHA PELICHUH.
JlonycTumMoe MHOXeCTBO M 1eneBass ¢QyHkuus. DopMbl 3amucH  3ajad  MaTeMaTH4eCKOIro
nporpammupoBanus. Knaccudukanus 3a1a4 MaTeMaTi4ecKoro mporpaMMHUpOBaHHUS.

ITocraHoBKa 3amauM JMHEWHOro mnporpammupoBaHus. CTaHaapTHass U KaHOHMYECKas
¢dbopmbl 3amucH. [ UnepruiockocT! ¥ NOAYIpocTpaHcTBa. J(omycTHMbIe MHOKECTBA U ONTHMAJIbHBIC
pelieHns 3ajad JUMHEHHOro NporpaMmupoBaHus. Beimykible MHokecTBa. KpaliHme ToOuku u
KpailHHe JIydd BBINYKIBIX MHOXKECTB. Teopembl 00 OTHENSIONIeH, OMOPHOM M pa3Iesromei
runepiockoctd. IlpencraBieHne TOYEK  JOIYCTMMOIO MHOJKECTBA  3aJauyd  JIMHEWHOTO
MPOrPAMMHUPOBAHUS Ye€pe3 KpPaHHE TOUYKH U KpAHUE JIy4d. Y CIIOBHUS CYIIECTBOBAHUS U CBOMCTBA
ONTUMAJIbHBIX PEUICHUM 3ala4yd JIMHEHHOro NporpaMMupoBaHusi. OIOpHBIE PELICHHsS] CHCTEMBI
JUHEHHBIX ypaBHEHUM M KpailHHME TOYKM MHOYKECTBA JOINYCTUMbIX peunieHuil. CBeaeHUEe 3a1auu
JIMHENHOTO IIPOrPaMMUPOBAHMUS K  JUCKPETHOH ONTHMHU3ALINH. CuMIekc-MeTon.
MHoOrokpuTepuanpHble 3aa4y JUHEHHOIO TPOrPaMMUPOBAHUS.

JIBoiicTBeHHbIE 3amauu. Kpurepun ONTHUMalbHOCTH, AOKAa3aTEIbCTBO JOCTATOYHOCTH.
Teopema paBHOBecusi, €€ CIEACTBUS M HpuMeHeHus. Teopembl 00 anbTepHAaTHBaX U JeMMa
@apkama B TEOPUM JIMHEHHBIX HEPAaBEHCTB. l'eomeTpuyeckas MHTEpPIpETalus JBONCTBEHHBIX
MIEPEMEHHBIX U J0Ka3aTebCTBO HEOOXOAMMOCTH B OCHOBHBIX TEOpPEMax TEOPHUM JIBONCTBEHHOCTH.
3aBUCUMOCTD ONITHUMAJIbHBIX PELICHUH 3aJa4M JUHEWHOIO IPOrpaMMHUPOBAHUs OT [TapaMETPOB.

JlokanbHbll M I00anmbHBIM  AKCTpemyM. Heobxoaumble ycioBus 0€3yCIIOBHOTO
sKcTpeMyMa nuddepeHupyeMbix GyHkuui. Teopema o cemoBoit Touke. HeoOxomumbie ycnoBus
skcTpeMmyma nuddepeHnmpyemMord GyHKIMM Ha BBIMYKJIOM MHOXecTBe. HeoOxonumble ycioBus
Kyna—Taxkkepa. 3agaun 00 yCIIOBHOM 3KCTpeMyMe M MeToJ] MHOKuTenel Jlarpanxka.

Boinyknble ¢GyHKIMM M HMX CBOMCTBa. 3aJaHu€ BBIMYKIOTO MHOXECTBA C IOMOIIBIO
BBIMYKJIbIX (yHKUUH. [TocTaHOBKA 3a/1auM BBITYKJIOTO MPOrpaMMUPOBAHUS U (POPMBI MX 3alMCH.
[Ipocreiiimue cBoiicTBa ONTHMalbHBIX pemieHudl. HeoOxonumple M JOCTaTOYHBIE YCIIOBUS
sKcTpeMyMa auddepeHurpyeMoil BBIMYKIOH (YHKIMHM Ha BBIIYKJIOM MHOXECTBE U UX
npuMeHeHnue. Teopema YnszaBel. Teopema Kyna—Takkepa u ee reoMeTpruyeckas MHTEPIPETALNs.
OcCHOBBI ~ TEOPUM  JBOMCTBEHHOCTM B  BBIIYKJIOM  IIpOrpaMMHUpOBaHMH.  JIMHelHOe
IIPOrpaMMHUpPOBAaHUE KaK YaCTHBIM ciydad BbINyKJIOro. IIoHATHE O HEIagkoW BBIMYKION
ontummzarmu. Cyoauddepennnan.

Knaccudukanus meronos 6e3ycioBHON onTtumMuzanuu. CKOpOCTH CXOAMMOCTH. MeTobl
nepBoro nopsnaka. I'paguentasie meronsl. Meroael Broporo nopsaka. Merox Herotona u ero
Monupukanuu. KBa3MHBIOTOHOBCKME METOAbl. MeToapl TepeMEeHHOM METpUKH. MeToabl
COINPSDKEHHBIX TIpaaneHTOB. KoOHEUHO-pa3HOCTHas amnnpokcumanusi Npou3BOAHbIX. KoHedHo-
Pa3HOCTHBIE METOABI. MeToAbl HYJIEBOro Mopsiaka. MeToasl MOKOOPAWHATHOIO CIyCKa, XyKa—
JIxuBca, CONpsKEHHBIX HampaBieHud. Metonbl nedopMupyembix KoHpurypamuii. CUMIIEKCHbIE
Meroasl. Kommuekc-meroasl. PemieHne 3amad MHOTOKPUTEPHUAIBHOW ONTHMM3ALUNA METOIAMH
IIPSIMOT'O ITOUCKA.

OcHoBHbBIE TMOAXONbI K pEIIeHHI0 3a7ad ¢ orpaHundyeHusiMu. Knaccudukauus 3agau u
MeToA0B. MeToasl IpoeKTUpoBaHua. Meros npoekuuu rpaguesta. MeTox yclloBHOIO IpaJUeHTa.



Metoabl cBeneHHs 3ahad C OrpaHMYEHUSAMH K 3a7adaM Oe3yCIOBHON onTuMmH3amuud. MeTomabl
BHEUIHMX W BHYTpeHHUX MmTpadHbiX (yHKunNA. KOMOMHHPOBAHHBI METOJ MPOEKTUPOBAHUS U
mrpadHbIX GyHKIUNA. MeTo]] 3epKaIbHBIX MOCTPOSCHUNA. METO I CKOJB3AIIETO JOMyCKa.

3ajauyn  CTOXACTUYECKOIo IporpaMMupoBaHusa. (CTOXacTUYECKHE KBa3WUTPAJIUECHTHbIC
Metonbl. Ilpsmple u  HenpsiMble MeTOAbl. MeETOJ NpPOEKTUPOBAHUS  CTOXACTHUECKUX
KBa3UIpaJUeHTOB. MeTObl KOHEUHBIX PA3HOCTEW B CTOXAaCTUYECKOM MPOrpaMMHUPOBAHUH. MeTobl
CTOXaCTUYECKOM anmpokcumanuu. MeTtonsl ¢ omnepanuei ycpeaHeHHs. Meroasl Ciy4aiHOro
noucka. CToxacTUYecKHue 3aJayl C OIPaHUYEHUSMH BEPOSTHOCTEW mpuponbl. IIpsMbie MeTOAbI.
CroxacTudeckle pa3HOCTHbIE MeETOJAbl. MeToabl C yCpEJIHEHHWEM HaIlpaBICHHUH CITyCKa.
CrnenuaibHble TPUEMBI PETYJIUPOBKY 1Iara.

MeTto/1b1 ¥ 331241 JUCKPETHOIO IPOrPaMMHUPOBAHUS. 3a/1a4M LIEJTOUYUCIEHHOTO JINHEHHOTO
nporpammupoBanusi. Mertoael orcedeHuss ['omopu. Meron BerBed W rpaHull. 3agada o
Ha3zHauyeHUsAX. BeHrepckuii anroput™. 3a1a4u ONTUMHU3AIUH Ha CETAX U rpadax.

Meron IUMHAMHUYECKOrO0 IPOrpaMMHUPOBAHUS JJII MHOIOLIATOBBIX 337a4 HPUHATUSA
pemrennid. [lpuwamun ontumansHocTH bennmana. OcHOBHOEe (YHKIMOHAIbHOE YypaBHEHUE.
BreruucnurenbHas cxema MeToJa IMHAMUYECKOTO IPOrPaMMHUPOBAHMSL.

1.4 CoBpemMeHHas1 Teopusl YNIPaBJIeHUsI

[Tonsatue 00 yCTOMYMBOCTM CHCTEM yIIpaBlIeHUS. YCTOMUMBOCTH 1O JIAmyHOBY,
ACHMIITOTUYECKas, SKCIIOHEHIINATIbHASL YCTOWYMBOCTh. Y CTOMYMBOCTD 110 IEPBOMY MPHOIMIKEHHIO.
Oyukuuu Jlsmynosa. TeopeMbl 00 YCTOWYUBOCTU U HEYCTOMUHUBOCTH.

YCTOMYMBOCTD JMHEWHBIX CTAaUMOHAPHBIX cucteM. Kpurepum JlanyHoBa, JIbenapa—
[Munapa, I'ypeuna, MuxaiisioBa. YCTOMYMBOCTH JIMHEMHBIX HECTALMOHAPHBIX cUCTEM. Meroxn
CPaBHEHUs B TEOPUM YCTOMYMBOCTH: JeMMbl ['ponyosa—Dbemimana, buxapu, HepaBeHCTBO
YamibirnHa. YCTOMYMBOCTh JIMHEHHBIX CHCTEM C oOpaTHOW cCBs3bto: Kputepuil HaiikBucra,
00JIBIION KOIPPUIMCHT yCUIICHUS.

Mertoabl cuHTe3a OOpaTHOW CBA3M. DJIEMEHThl TEOPUM CTAOMIM3ALMU. YTPaBISIEMOCTb,
Ha0II0JaeMOCTh,  CTAOMIM3UPYEeMOCTh.  JlyadbHOCTH  YIPaBISIEMOCTH U HAOJIIOAAEMOCTH.
Kanonnueckue ¢opmel. JIuneiHass crabunmzanus. Ctabuiauzanus MO COCTOSHUIO, MO BBIXOIY.
Ha6monarenu cocrosnus. Juddepenumaropst.

VYmpasieHne npu AEUCTBUHA BO3MYILEHUI. Pa3nuuHble TUIBI BO3MYILEHUI: ONIEPATOPHEIE,
KoopauHaTHble. HBapuaHTHbIE cucTembl. BonHoBoe Bo3myuieHue. HeBoiiHOBoe BO3MyIllEHUE.
Meton kBasupacuiemieHus. Ciensume CHCTEMBI.

Penetinast oOpatHas CBsI3b: aNredpandeckue U 4aCTOTHBIE METO/IbI UCCIIEIOBAHUSI.

Crabunuszanust peryjisiTopoM IEpeMEHHOM CTPYKTYphl: CKaJlsgpHble M BEKTOpPHBIE
CKOJIB3SIIIIME PEKUMBI. Y HUBEPCATbHBIN perynsatop (cradunuzarop Hyccbayma).

AOGcomoTHas yCTOWYMBOCTb. ['eoMeTpHuecKMe M YacTOTHbIE KPUTEPHHM aOCOIOTHON
ycToHuuBOCTU. AOCOMIOTHAas cTaOuiau3anus. AJANTHUBHBIE CHCTEMbl CTAOWJIM3AllUU: METOJ
CKOPOCTHOT'O I'PaJJUEHTA, METO/] LIEJIEBBIX HEPABEHCTB.

VYrpaBneHue B YCIOBUSAX HeolpeaeaeHHOCTH. [lo3uTHBHBIE TUHAMHUYECKHE CHUCTEMBI:
OCHOBHBIE ONpe/IeTIeHNs U CBOMCTBA, CTAOMIIN3ALIUS TTO3UTUBHBIX CUCTEM IPU HEONPEAETICHHOCTH.

AHanuTHYecKoe  KOHCTpyupoBaHue.  WneHTudukanus  AUHAMHYECKUX  CHUCTEM.
DKCTpeMaJIbHBIE PETYISITOPBI — CAMOONITUMHU3ALIUS.

Knaccudukanus IUCKPETHBIX CHUCTEM aBTOMAaTHYECKOTO YIpPAaBIIEHUS. YpaBHEHUSA
UMIYJIbCHBIX CHCTEM BO BpeMeHHOW oOmacTH. PazomkHyThIe cucTeMbl. OnucaHue WMIYIbCHOTO
anemeHTa. MIMnynbcHast XapakTepruCcTHKa IPUBEACHHOW HEPEPBIBHOM YacTH. 3aMKHYThIE CHCTEMBI.
VYpaBHEHMsSI Pa3OMKHYTBIX M 3aMKHYTBIX HMIYJbCHBIX CHCTEM OTHOCHUTEIIBHO pELIeTYaThIX
¢bynknuii. {uckpernsie cuctembl. ZET-nnpeoOpa3oBaHue pemeryarsix QyHKINNA U €ro CBOWCTBA.

Henuneitnas npoGiiemMa aHaIUTUYECKOTO KOHCTPYHMPOBAHMS ONTHUMAIBHBIX PETYISTOPOB
(AKOP). [Tonstue ontumansHoctu. [loctynupyemble kputepun kadectsa. [Ipobnema nmoctpoeHus
ontummsupyomux Qynkinuonanon. 3amaun AKOP JleroBa—Kanmana u A.A. Kpacosckoro.



CaMOOpranusyromuecss ONTUMAIBHBIE CHUCTEMBl C 3KCTpanossinued. MHOrokputepuanbHas
ontumuzanus. [lepcrekTuBbl U TPyIHOCTH pa3BuTHsA Kiaccuueckord Teopunm AKOP. IlpoGrema
CHUHTE3a ONTHUMAJIbHBIX 3aKOHOB YIPABJIEHUS M JUCCUIIATUBHOCTh 3aMKHYTBIX CHCTEM.
VHBapuaHTHbIE MHOroo0pasus M MpoOJieMbl TEOPUM ONTHUMAIBHOIO YyIpaBieHus. Enunas
KOHLENIUS TEOPUU ONTUMAJIbHOTO YIIPaBICHUS.

Juddepenumraropsl  BbIXOJa  JMHAMHUYECKOM  cHCTeMBbl. lajgkue  HeIMHEHHBbIE
IMHAMUYECKHE  CHUCTEMbl Ha  IUIOCKOCTH:  aHajdW3  YIPaBJIAEMOCTH,  HAOII0JaeMOCTH,
CTa0MIIN3UPYEMOCTH U CUHTE3 00OpaTHOM CBA3U. YIIpaBlieHHE CUCTEMaMHU C IocieeiicTBUEM.

Knaccudukanuss onTuMalbHBIX CHUCTEM. 3anaud onTUMu3auuu. [IpuHmunm maxcumyma
Ilontpsaruna. JIluHamuyeckoe NPOrpaMMHUPOBAHHE. YIPABIECHUE CHHIYJIIPHO-BO3MYUICHHBIMU
cuctremamu. H2- m Hoo - crabunmmzanumsa. Minimax-crabuimszanus. WrpoBodt moaxom K
crabuinzanuu. [1-ontumusanus ynpasnenus. Bubpanuonnas cradbunusanus.

OBpHUCTHYECKHE  METOAbl  CcTaOWiM3alMu:  HEWPOCETH,  Ppa3MBITble  MHOXECTBa,
UHTEJUIEKTYaJIbHOE YIIPABJICHUE.

®u3nyecKkue OCHOBBI CHUHEPreTMYECKOM TeOpuu ylpasiieHHs. [IpUHIMNBI M 3aKOHBI
COXpaHeHHUs. HBapuaHTHbIE MHOXECTBAa M ATTPAKTOPBl KaK LENHM YIPaBICHHUS CUHTE3UPYEMOU
cucteMbl. TumnoBble OudypKauu TUHAMHYECKHX CHUCTEM. AJuabaTHyecKoe MNPHOIKEHHE |
IapaMeTpsl IOpsAJKAa CUCTEM. YIpaBISIOIIME IapaMmeTpel. XaoCc M MOPSIJOK B CHUCTEMaX.
WHBapuaHThl U 3aKOHBI COXPAHEHUS! CHCTEM IMPOU3BOJIBLHOM mpupozasl. CrHepreTuka u npoosieMbl
yrpasyieHus. [IpuHIMI TMHAMUYECKOTO pacIIMpeHusi-CckaThs (pa3o0Boro oObemMa CUHTE3MPYEMBIX
cucreM. JluHamuueckass JE€KOMIIO3ULMS cuUcTeM. [IpuHIUMI SKBHUBAJEHTHOCTU (COXpAaHEHHUs)
YIIPaBJICHUM.

Pacumpennas nocraHoBka 3agaud  cuHTe3a. CoNpoBOXKIAIOIIME ONTHUMM3UPYIOIIHE
GbyHKIMOHANIBL. MeToJl aHAJUTHYECKOIO0 KOHCTPYHUPOBAHMS arperupoBaHHBIX —PEryJasiTOPOB
(AKAP): ckansgpHoe u BeKTOpHOE yrpaBieHUs. CHHEpPreTM4ecKMi CHHTE3 JAMHAMHUYECKUX
peryiasTopoB ¢ HaOmromaTesnssMu cocTossHus. CHHEpreTM4ecKuil CHHTE3 CUCTEM aJallTUBHOIO,
TEPMUHAJIBHOTO M Pa3pbIBHOTO YIpaBiieHUH. Mojenu UM MHBapUaHThl AJIEKTPOMEXAHUYECKUX U
TEXHOJOTHYeCKUX cucrteM. CHHEpPreTMYecKuil CUHTE3 BEKTOpPHBIX peryiasitopos OMC.
CuHepreTu4yeckuil CHHTE3 MepapXMUEeCKUX MHOTOMEPHBIX U MHOTOCBSI3HBIX CHUCTEM YIpPABJICHHUS.
ABTOKOJI€0aHUsT HETMHEHHBIX cucteM, oToOpaxeHue A. IlyaHkape, (QyHKIuUS MOCIEeIOBaHUS,
muarpamma Jlameppes. OpOutanbHas yCTOWYMBOCTH. TeopeMbl 00 YCTOMYMBOCTU TMPEIETbHBIX
nukioB: AnzapoHoBa—Burra, Kennrca. CymecTBoBaHME IPEAEIBHBIX LUKIOB: TEOPEMBI
bennukcona, lronoka.

1.5 KoMnboTepHbIe TEXHOJIOTHH 00padoTKN HHPOPMALMHT

Omnpenenenne u obmas kinaccudukanys BUI0B HHPOPMAIIMOHHBIX TeXHOIOrui. Monenu,
METOABl M cpeAcTBa cOopa, XpaHEHHsA, KOMMYHUKAaMM U 00paboTku uHpopMamuu ¢
HCIIOJIb30BAaHUEM KOMIIBIOTEPOB.

[TonsTHe MHPOPMALIMOHHON cHcTeMbl, OaHKU U 0a3bl TaHHBIX. Jlornueckas u gusnueckas
opranusanus 6a3 AaHHbIX. Mojenu NpeaCTaBIeHUs JaHHBIX, apXUTEKTypa U OCHOBHBIE (PYHKIIMU
CVYB/. Pacnipenenennsie bJI. [IpuHunnuansabie 0COOEHHOCTH U CPAaBHUTEIbHBIE XapaKTEPUCTHKU
(aiin-cepBepHON, KIHUEHT-CEPBEPHON MW WHTPAHET TEXHOJOTHUH pachpenesieHHON 00paboTKu
JAHHBIX.

Pensimonnbii mogxon k opranuszanuu bJl. ba3ucHble cpencTBa MaHUITYJIMPOBAHUS
PENSUOHHBIMU JTaHHBIMU. MeTO/Ibl IPOEKTUPOBAHUS PEISIIIMOHHBIX 0a3 MaHHBIX (HOpMaIu3alus,
CEeMaHTUYECKOe MOJeIMpOBaHNe AJaHHbIX, ER-1rarpamMmsr).

S3piku nporpammupoBanusg B CYBJ], ux knaccudukarus u ocooeHHOCTH. CTaHAapTHBIN
361K 0a3 maHHbIX SQL.

ITepcniektuBHBIE KOHLENMHU nocTpoeHuss CYB/I (HeHopman30BaHHbIE pesiuoHHbie b1,
00BEKTHO-OPUEHTUPOBAHHBIC Oa3bl JAHHBIX U JIP.).



OcHOBHBIE ceTeBble KOHIENIHMH. [J00albHbIE, TEPPUTOPHAIBHBIE M JOKAIbHBIE CETH.
[Ipobnembr cranmaptuzanuu. CereBas mozaenb OSI. Monenu B3aMOIEHCTBUS KOMIBIOTEPOB B
CCTH.

Cpena nepenaun gaHHbIX. [IpeoOpazoBaHne COOOIIEHU B DJIEKTPUUYECKUE CHUTHAJBI, MX
BUJIbI ¥ TapameTpsl. [IpoBoaHbIE U OECIIPOBOIHBIE KaHAIBI IIEpEAaun JaHHBIX.

Jlokaneubie cetn. IIpoTokoJBI, 0a30BBIE CXEMBI MAKETOB COOOIIEHWH W TOMOJOTHUHU
nokanbHbIX cerelt. CeteBoe obopynoBanue JIBC.

I'mo6anbabie ceTu. OCHOBHBIC TTOHATHA U onpeneneHus. CeTH ¢ KOMMYTAIMeH MakeToB 1
SIYEEK, CXEMOTEXHUKA U MPOTOKOJIbI. [IpUHIMIIBI MEKCETEBOr0 B3aUMOJEHCTBUS M OpraHU3alUU
MOJIb30BaTEILCKOTO JIOCTyMma. MeToapl M CpeAcTBa 3alluThl WH(MOpMAIMU B ceTsaX. bazoBbie
TEXHOJIOIMH 0€30II1aCHOCTH.

CeteBble OIEPAIMOHHBIE CUCTEMbl. APXUTEKTypa CETEBOM ONEPAIMOHHOM CHUCTEMBI:
ceTeBble OOOJIOYKM M BCTPOCHHBIE cpeacTBa. O030p M CpaBHHUTEIBHBIA aHAIN3 TOMYJSPHBIX
cemeicTB ceTeBbIX OC.

OcHOBHbIE pa3feibl TEOPUH M MPUIIOKEHUN HCKYCCTBEHHOro HHTeIUIeKTa. OnucaHnue u
ITOCTAaHOBKA 3a/I1aud. 3aJlaydl B MPOCTPAHCTBE COCTOSHUM, B IIpocTpaHcTBe meneh. Kinaccudukanuys
3aJa4 10 CTEHNEHH CIOXKHOCTU. JIMHeWHble anropuTMbl. lloJMHOMHANBHBIE  AJITOPUTMBI.
DKCIOHEHIUATIbHbBIC aJITOPUTMBI.

Buast u ypoBHU 3HaHui. 3HaHus U AaHHbIe. DakThl U mpaBuia. [[puHIKIEI OpraHu3anuu
3HaHui. TpeOoBaHMS, MNPETBABISIEMBIE K CHCTEMaM TPEJICTABICHUS M OOpaOOTKHM 3HAHHM.
dopManu3Mbl, OCHOBAHHBIE Ha KJIACCHYECKON M MaTeMaTH4ecKou Jorukax. CoOBpeMEHHbBIE JIOTHKH.
Opeiimbl. CemaHTHYECKHE ceTH U Tpadbl. MoJien, OCHOBaHHbBIE Ha IpereneHTax. [Ipuodperenue u
dbopmanm3anust 3HaHuWid. [lomonmHenwe 3HaHuWii. OO000meHWe W KiIacCUpUKAIWS 3HAHUH.
Jlormyeckuil BBIBOA M yMO3aKJIIOUEHUE Ha 3HAHUAX. [IpoOremMbl U MEPCHEKTUBBI MPEACTABICHUS
3HAHUIA.

HaszHaveHre 1 MpUHITUITBI TTOCTPOSHUS SKCIEPTHBIX cucTeM. Kimaccudukarys 3KcrepTHBIX
cucreM. MeTofonorust pa3pabOTKH SKCIIEPTHBIX CUCTEM. DTarlbl pa3padOTKHU IKCIEPTHBIX CHCTEM.
[TpoGeMbI ¥ IEPCIIEKTUBBI ITOCTPOCHUS IKCIIEPTHBIX CHCTEM.

CnHcoK peKoMeHIyeMoil JTuTepaTyphbl

1. Bentuens E.C. HccnenoBanue omnepaunuii. 3ajgauu, NPUHLMIBL, METONONOTHsA. M.:
Hayxka, 1988.

2. Jlapnues O.N. Teopus u merons! npunsaTus pemenuii. M.: Jloroc, 2000.

3. Mymmk 3., Mronnep [1. Metoas! npuHaTHS TeXHUYECKUX pereHuid. M.: Mup, 1990.

4. PpikoB A.C. MeToapl CHCTEMHOTO aHanu3a: MHOTOKpUTEpUANbHAs M HEYETKas
ONTUMHU3ALINS, MOJIETUPOBAHUE U SKCIIEPTHBIE OLleHKHU. M.: DkoHOMuKa, 1999.

5. Pexneiituc I'., PeliBunnpan A., Percnen K. Ontumuzanus B texnuke. T. 1, 2. M.: Mup,
1986.

6. BacunbeB @.I1. Meroas! ontumusanuu. M.: dakropuan IIpecc, 2002.

7. Bonkora B.H. [lenucoB A.A. OcHoBsl Teopuu cucreM. C.-116: U3narensctBo CIIOITY,
2004.

8. BoctpukoB A.C., ®paninyzosa [.A. Teopus aBTOMaTH4ECKOTO peryiupoBaHus: YueO.
nocobue mist BY30B. — M.: Bricmiag mkomna, 2004. — 365 c.: ui.

9. CoBpemeHnHas npukiagHass teopust ynpasieHHs. U.I. «OnTuMH3anMOHHBIM MOIXOI B
teopun ynpasneHus» //Ilon penakuumeit A.A. KonecnukoBa. — MockBa — Taraupor, @I
«UHTerparmsy», 2000.

10. CoBpemenHas npuxiagHas teopus ynpasiaeHus. U.II. «Cunepretuueckuili nmoaxon B
teopun ympasnenust // Ilog pemakmumenr A.A. KomecumkoBa. — MockBa — Taranpor, ®I]
«HHTerpanusy», 2000.



11. CoBpemennas npukiagnas teopus ynpasieHus. Y.III. «HoBele knacchl peryasTopos
texuuyeckux cucrem» // Ilom penmakmuein A.A. KomecnukoBa. — MockBa — Taranpor, ®I]
«UHuTerpanusy», 2000.

12. KonecnukoB A.A. IlpuxnanHas CUHEpreTvka: OCHOBBI CHCTEMHOIO CHHTE3a. —
Taranpor: U3a-so TTU IODY, 2007.

13. KonecunkoB A.A. CHHEpPreTM4eCKUE METOJIbl YNPaBJICHUS CIOXKHBIMU CHCTEMaMH:
Teopus cucteMHoro cuntesa. -M.: YPCC, 2011.

14. BoponoB A.A. BBenenue B AMHAMHKY CJIOKHBIX yrpaBisieMblx cucteMm. — M.: Hayka,
1985.

15. AnekceeB A.A., UmaeB J1.X., Ky3pmun H.H., fIxoBneB B.b. Teopus ynpaBneHus. —
CIIoG.: U3n-so CIIGI'DTY «JIDTH», 1999.

16. AnapueBckuii b.P., ®paakoB A.JI. M30paHHble TrJaBbl TEOPHUH ABTOMATHYECKOTO
ynpasnenus. —CII0.: Hayka, 1999.

17. KonecnukoB A.A. CuHepreTuueckass Teopusi ympasiieHHs. — M.: DHeproaroMmusar,
1994.

18. TepexoB B.A., Edpumor /I.B., Trokun N.}O., AutonoB B.H. HeiipocereBbie cucTteMbl
ynpasnenusi. — CI16.: U3a-so CIIOI'Y, 1999.

19. Mupomnuk W.B., Huxudopor B.O., ®pankoB A.Il. Henunelinoe u aganTuBHOE
yIpaBieHUE CIOKHBIMU JuHaMudyeckumu cucremamu. —CI16.: Hayka, 2000.

20. I'aBpunosa T.A., XopomeBckuii B.I'. ba3pl 3Hanuit untennexryanbHbix cuctem. CII6.:
[Tutep, 2000.

21. JlapuueB O.U., MomkoBuu E.M. KayecTBeHHbIE METOAbI NPHUHATHS perieHuil. M.:
Hayxka, 1996.

22. Caaru T., Kepoic K. Ananutuueckoe ninanuposanue. Opranusanus cucteM. M.: Paguo
H CBs3b, 1991.

23. BoponoB A.A. BBenenue B TUHAMHKY CIOXHBIX yrpaBisieMbix cucteM. M.: Hayka,
1985.

24. IpmkuH 4.3. OcHOBBI TeOpUK aBTOMaTHYecKux cucreM. M.: Hayka, 1977.

25. Tlepmina .M. AHanu3 U CHHTE3 CHUCTEM C paclpeleleHHbIMH mapaMmerpamu. M3-Bo
PMA-KMB. 2007.- 250c.

26. CuHepreTyka 1 Mpo0JieMbl TEOPUU yIIpaBiIeHMs: COOPHUK HAyYHBIX TPYJOB /TIOJ pen.
A.A. KonecaukoBa. — M.: ©U3MATIJIUT, 2004.

27. Kpacockuii A.A. [IpoGnembl (u3nyeckoil Teopuu ymnpasiieHus //ABTomaTtuka u
tenemexanuka. — 1990. — Nel1.

28. Trwoxkun N.10., TepexoB B.A. AnganTamnus B HETMHEWHBIX JTUHAMHUYECKUX CHUCTEMaX. —
M.: YPCC, 2008.

29. Kokotovic P.V., Arcak M. Constructive Nonlinear Control: progress in the 90'S
/[Prepr. 14th IFAC World Congress. Beijing. China, 1999.

30. unesax [I. JleneHTpann3oBaHHOE YMpaBJIEHUE CIOXKHBIMU cucTeMaMu. — M.: Mup,
1994.



