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1. IOACHUTEJIbHASA 3AITUCKA

BeTynuTenpHBIN 3K3aMeH IO HAIlPaBJICHHIO «YIIPABICHHE B TEXHUYECKUX CHCTEMAx» B
aCIMpaHTYpy ONpenesseT 6a30BbIil YPOBEHb OATOTOBKH a0MTYPHEHTOB B 00JIaCTH YIIPaBICHHSA
CIIO)KHBIMH TEXHHYECKHMH CHCTEMaMH C HeNbl0 00eCHEeYHTh AaJbHEHINYIO IOJrOTOBKY
BBICOKOKBAJIM(UIIMPOBAHHBIX CIEHHAANNCTOB B 00JaCTH CHUCTEMHOTO aHalW3a ¥ YIPaBIICHHA,
aBTOMATHU3AIMM ¥ YIPaBJICHHSA TEXHOJOTMYECKUMH IIPOLIECCAMH M IIPOH3BOJICTBAMH 3HAIOIIMX
COBPEMEHHBIE METOABl M CpEACTBa MOJEIHMPOBAHHUS, NPOEKTHPOBAHMS, HIPOU3BOJACTBA H
SKCIUTyaTalldd OOBEKTOB aBTOMATH3alMM  CIIOXKHBIX CHCTEM, BIAJCIOIMX CHCTEMHOH
METOMIOJIOTHEH M HHCTPYMEHTANBHBEIM aliapaToM MpPHKIaAHbIX 3HAHUH Ul pa3pabOTKH H
peanu3aliy COBPEMEHHBIX METOJIOB aHAIM3a M YIPABICHUsS CIOKHBIMHU CHCTeMaMH (QH3HKO-
TEXHUYECKOH IIPUPOJIBL

AGUTYpPHEHT JOKEH MMETh JOKYMEHT ToCyJapcTBEHHOro obpasua O BbICIIEM
nipoecCHOHaTBEHOM 00pa3oBaHUH — MariucTpa Wik JUIJIOMHPOBAHHOTO CIIEIIHAIIACTA.

DK3aMeH IIPOBOJKTCS B MUCHMEHHO# (opMe 1o OmteTaM. B kax oM Ouiete cofepKUuTCs
JIBa BOIIpoca:

— OJIMH BOIIPOC B COOTBETCTBUH C TeMaMH 1-3;

— OJIMH BOTIPOC B COOTBETCTBUH C TeMamH 4-5.

BpeMs 7151 NOJTOTOBKYM COCTaBISET 2 aKaJleMUYIECKUX daca.

2. IPUMEPHBIE BOITPOCBI DK3AMEHA

Tema 1. OcHOBHbIE NOHATHS U 32/1a4H CHCTEMHOI0 AHAJIM32

IToHATHA O CHCTEMHOM IOJXOJE, CACTEMHOM aHaiu3e. Bhljieienne CUCTEMbI U3 CPEJIBL,
onpesienenne cucteMbl. CHCTEMBl M 3aKOHOMEPHOCTH HMX (QYHKIHMOHHPOBAHUS H Pa3BHTHAL
VIpaBiseMocTh, JOCTHKHMOCTB, YyCTOHYMBOCTH. (CBOHCTBA CHCTEMBI: LEJIOCTHOCTH H
YJIEHUMOCTh, CBA3HOCTD, CTPYKTYpa, OpraHu3anys, HHTETPUPOBAHHBIC Ka4eCTBa.

Mopenu cucTeM: CTaTWYECKHe, JWHAMHYECKHE, KOHLENTYaJlbHBIE, TOMOJOIHMYCCKHUE,
dopManu3oBaHHbIE (IpoLeAyphl popManu3auy Mojelel cucreM), HHPOPMALMOHHBIC, JIOTHKO-
JIMHIBUCTHUECKHE, CEMAaHTUYECKUE, TEOPETHKO-MHOXKECTBEHHBIE H JIP.

Knaccuduxanus cucteM. EcTecTBeHHBIE, KOHIENTYaIbHbIE H UCKYCCTBEHHBIE, IIPOCTHIC
M CJIOXHBIE, LleleHaNpaBlIeHHble, [eIeNoNaraollye, aKTHBHbIC U IAaCCUBHbIE, CTAOUIBHBIC H
Pa3BHBAOLIMECH CUCTEMBIL.

OCHOBHBIE METOJIOJIOTHYECKHE TIPHHIMIGI aHATH3a CHCTEM. 3aJayd CHCTEMHOIO
aHanu3a. Pojib YeloBeKa B pelIeHNH 3a/1a4 CUCTEMHOTO aHaJIM3a.

Tema 2. Moaej M 1 MeTOIbI NPUHATHS PelIEeHHH

[locraHoBKa 3aja4 mpuHATHA pemenuil. Kiaccupukanus 3ajad NPHHATAS PELICHUH.
Dramnsl pelieHus 3a1ad.

JKCTEpTHBIE MpPOLEAYPHl. 3aiadd OLEHWBAHMA. AJITOPHTM OKCIEPTH3bL MeToxbI
IOJIy4eHHs SKcnepTHoH uHpopmauud. [llkanbl H3MepeHu#, METOIB! SKCIEPTHBIX H3MEPEHHH.
MeToaBl OMmpoca SKCIEPTOB, XAPAKTEPUCTHKU 3KCIEPTOB. MeToasl 06pabOTKH SKCIEpPTHOH
uHGOpPMAIlNK, OIleHKa KOMIIETEHTHOCTH OKCIIEPTOB, OLCHKA COIIaCOBAaHHOCTH MHEHUH
IKCIIEPTOB.

Meroast GOPMHPOBAHHS HCXOJHOrO MHOXKECTBA albTepHATHB. Mopdonornaeckui
aHaJIu3.

MeToapl MHOTOKPHTEpUATIbHOM OLEHKH aubTepHaTHB. Kraccudukamus METOROB.
MHOXeCTBa KOMIIPOMHCCOB M COIJAcCHs, IOCTPOEHHE MHOXeCTB. DYHKIHA IIONE3HOCTH.
AKCHOMaTHYECKHE METOBI MHOTOKPUTEPUAIBHON OLICHKH. IIpssmble METObI
MHOTOKDHTEPHAILHOM  OLEHKH  anbTepHaTHB.  MeToapl  HOpMalu3auMi — KPUTCPHCB.
XapakTepucTuKu mpHoputera KputepueB. [locTynupyemple NPUHLIMIBL  ONTUMAIBHOCTH
(paBHOMEPHOCTH, CIIPABETMBOM YCTYIKH, [JIABHOTO KPUTCPHH, nekcukorpaduueckuit). Metonpt



anmnpokcuManuu GyHKIMH 1OTe3HOCTH. JlepeBbs pelreHUd. MeToaBI KOMIIEHCAIMH. Mertoast
AHATMTHYECKON MepapXuu. MeTopl OPOroB HECPAaBHUMOCTH. JIHAoroBbIe METOIBI MIPHHATHS
pemienuii. KavecTBeHHbIE METO/BI IPUHATHS pelleHuit (BepOabHBIN aHaU3).

[IpuHATHE pelleHWd B YCIHOBHAX HEONpeNeNeHHOCTH. CTaTHCTHYECKHE MOJCITH
NpUHATAS pemeHuii. Mertonsl rnobamsHOro Kputepus. Kputepun baiieca—Jlamnaca,
['epmeitepa, Beprymm—IJlamaca, MakcuMuHHBIH (Banbaa), MEHUMAKCHOIO puCKa CaBumxka,
I'ypBuna, Xomxeca—Jlemana u ap.

[IpunsTHE KOJUICKTHBHBIX pemrenuit. Teopema Oppoy M €€ aHaju3. [IpaBuna
GonpimmHcTBa, Konpmopce, bopma. Ilapamokc Kommopce. PaccrosHue B NPOCTPaHCTBE
oTHOmeHu#H. CoBpeMeHHbIe KOHIENIUH IPYIIIIOBOrO BHIOOPA.

Mozien W METOXb! TNPUHATAS peleHHi npu HedeTkod uudopmanmu. Hewerkue
MHOXecTBa. OCHOBHBIE ONpE/CNIeHHs M Olepaudd Haj HedeTKMMH MHoxecTBamu. Hedetkoe
MOJIEIMPOBaHUe. 3aJadd MaTeMaTHYeCKOro MPOrpaMMHUPOBAHUS IPU HEUETKUX HCXOHBIX
yCIOBHAX. 3ajada ONTMMH3AUMH HA HEYETKOM MHOXKECTBE NOILyCTHMBIX YCIOBHH. 3anaua
JOCTIDKEHUSI HEYeTKO omnpenenenHoi nemu. Heuetkoe mMaTemarnueckoe MporpaMMHUpOBAHUC C
HeYeTKMM  oToOpakeHueM. [locTaHOBKM 3ajady Ha OCHOBE PasIMYHBIX  [PHHIUIIOB
onTUMansHOCTH. HeueTkie OTHOMICHHMS, ONEpAldM HAjl OTHOIUICHHAMH, CBOMCTBA OTHOLICHUH.
[IpuHATHE pEINEHHH NPH HEYSTKOM OTHOWIEHMHM IPEAMOYTCHUH Ha MHOXCCTBC aIbTCPHATUB.
ITpuHsTHE pelIeHHH IPH HECKOTIBKMX OTHOLICHASX NPEANOYTECHHUA.

Urpa xak Monens KoH¢umMKTHOW cuTyauuu. Knaccudukarus urp. Marpuunsle,
KoomepaTiBHbie ¥ uddepeHnHanbable Urpbl. LleHB! W ONTHMAIbHBIE cTpaTeruy. HHCThiC H
CMellaHHble cTpaTermd. @YHKOMS 1OTeph MHpH CMEIIaHHBIX crparerusx. I'eomerpuueckoe
npeicTaBienye Mrpsl. HdkHsAsS 1 BEpXHss LEHBI MIP, ce/ioBas To4ka. IIpuHIMI MUHAMAKCA.
Pemmenye urp. JJOMUHUpYIONIME ¥ HoJe3Hble cTpaTteruy. Haxoxaenne onTuManbHbIX CTpaTeruu.
CaejieHHe UTPBI K 33/1a4€ JITHEHHOTO IIPOrpaMMHUPOBAHHUS.

Tema 3. OnTHMH3ANMA H MATEMATHYECKO€E IIPOrPAMMHPOBAHHE

ONTUMM3ANMOHHBI TOAXOA K TpoOdeMaM YOpaBlICHHS U IIPUHATAS PEIICHHH.
JlonyctMoe MHOXeCTBO M HeneBas QyHxuus. DOpMBI 3alicH 3aa4 MareMaTHH4ecKoro
nporpammuposanus. Knaccupukanus 3a1ad MaTeMaTH4ecKoro nNporpaMMUpoOBaHHs.

[TocTtaHoBKa 3amauyd JMHEWHOro mporpamMmupoBanus. CTaHapTHas U KaHOHUYECKas
dopMBl 3amEcH. [HMIEpIIOCKOCTH M TONYNpPOCTpaHcTBa. JIOMYCTHMBIE MHOXKECTBA M
ONTHMAIbHBIE pEIIEHHS 3aja4 JMHEHHOro NpPOrpaMMHUpPOBAaHMA. BBIIyKIbIC MHOXECTBA.
Kpailtue Touxy U KpaiiHue JTy4H BBITYKIBIX MHOXECTB. Teopembl 06 OTACNAIOMIEH, OIIOPHOH U
pasjensiomeii runepruIockocT. IlpencTaBnenue TOYEK JIONYCTHMOTO MHOXKECTBA 33/[aqi
NMHEHHOTO NPOTPAMMHpOBaHMS Hepe3 KpaiHHe TOYKM H KpafiHue Jy4u. YCIoBus
CYIIECTBOBAHHUS M CBOMCTBA ONTHMAIBHBIX DEIIECHUH 3ajaud JHHEHHOIO TMPOrpaMMHPOBAHMS.
OnopHEIe PEIIEHNs CUCTEMBI TMHEHHBIX YPaBHEHH! U KpaifHHE TOUKM MHOXECTBA NOIMYCTUMBIX
peienmii. CBeeHMe 3aj1a4M JIMHEHHOTO MPOTPAMMHMPOBAHMS K JHUCKPETHOW ONTHMH3AIHM.
CuMIIeKc-MeTol. MHOrOKpUTEpHAIbHBIE 3a/1auyl IMHEHHOTO [IPOrpPAMMHPOBAHHUS.

JIBoiicTBeHHbIe 3a7ayd. KpHTepHy ONTHMAIbHOCTH, HROKA3aTE/bCTBO AOCTATOYHOCTH.
Teopema paBHOBECHs, €€ CJEJICTBUS M NpUMeHeHus. TeopeMbl 00 anbTepHATHBaX W JEMMa
®dapkama B T€OpUH JTHHEHHBIX HEPABEHCTB. I'eoMeTpHuecKas HHTEPHpETalns JBOMCTBEHHBIX
NEpEMEHHBIX M  JIOKa3aTENbCTBO  HEOOXOMMMOCTH B OCHOBHBIX — TCOpEMax — TCOPHH
JIBOMCTBEHHOCTH. 3aBUCHMOCTD ONTHMAIBLHBIX PEIICHUH 382Ut JIMHEHHOTO IPOrpaMMHUpPOBAHAA
OT TapaMeTpOB.

JlokanbHBIi M TI0GATbHBIA SKCTpeMyM. HeoOXomuMble YCOBHsS —0Oe3yCIOBHOTO
skcrpemyMa auddepennmpyembix Qyskuuii. Teopema o ceoBo¥ TOUKe. Heo6xoaumble
ycnoBus skcTpemyMa guddepeHnupyemMoil GyHKIEH Ha BHITYKIOM MHOXECTBE. HeobxomumMele
ycnosus Kyna—Taxkepa. 3anaum 00 yCIIOBHOM SKCTPEMYME H MCTOJ MHOXHTeNeH Jlarpanxa.

Bomykiaple GyHKIMM M MX CBOMCTBa. 3ajaHue BBITYKIOrO MHOXECTBA C TIOMOLIBIO
BBIIYKJBIX (yHKuHMH. [TocTaHOBKA 32/1a44 BBITYKJIOrO IIPOrpaMMHUpPOBAHHMS 1 GOpMBI UX 3aIHCH.



IMpocreiitine cBOMCTBA ONTHMAIbHBIX pelleHui. HeoOxomumpie M TOCTATOUHBIC YCIOBUS
skcTpemyMa nuddepeHmupyemMoil BBIMYyKIOH (GYHKOMM Ha BBIIYKIOM MHOXECTBE M HX
npuMenenne. Teopema Yn3aBel. Teopema Kyna—Takkepa u ee TreoMeTpuyecKas
uHTeppeTanys. OCHOBE TEOPHH JABOMCTBEHHOCTH B BBIILYKJIOM IPOrpaMMHpoBaHuy. JIuxeiHoe
NPOrpaMMHMpPOBAHHE KaK YaCTHBIA ciydail BbImykinoro. IIoHATHE O HENIAAKON BBIMYKIOH
ontumuzaiun. Cyomubdepeniuan.

Knaccuduxanus MetonoB 6e3ycioBHOi ontumm3aniy. CKOPOCTH CXOMMMOCTH. MeToipt
nepBoro mopsiaka. I pajveHTHsIe MeToabl. MeToapl BToporo nopsaxa. Meron HeroToHa 1 ero
monuduxanuy. KBasMHBIOTOHOBCKHE METOJBL. MeETOABI INEPEeMEHHOH MeTpUKd. MeTosst
CONPSKEHHBIX I'PaJHeHTOB. KOHEUHO-pa3HOCTHAs amIpPOKCHMAiHs MpoM3BOHBIX. KonewHo-
Pa3HOCTHBIE METOABL. MeTOBI HyJIEBOTO HOPsiAKa. MeTOBI IOKOOPIMHATHOTO CIycKa, Xyka—
JKMBca, CONpSXEHHBLIX  Hampasienumi. Meropsl  AeOpMHpPYeMBbIX — KOHGUIypauui.
CumiiekcHble  MeToapl. Kommekc-MeToipl.  PellieHne  3ajad  MHOTOKPHTEpPHAIbHOM
ONTHMH3ALUH METOAAMH [IPSIMOTO MIOUCKA.

OcHOBHBIE TOIXOABI K PELIEHMIO 3aqa4 ¢ orpanuyeHusMu. Knaccuduxanus samad u
METOHOB. MeTonpl NpPOEKTHPOBaHMsA. MeToJ MpOeKIMH TpaaueHTa. MeTox ycioBHOTO
rpaguenTa. MeToabl CBEIEHHS 3a/1a4 C OTPaHHYSHUAMH K 3a7auaM 6e3yClIOBHOM ONTHMU3AINH.
MeTonsl BHEIHUMX H BHYTpeHHHX wTpabubix ¢yHKIMHA. KOMOMHMPOBaHHBIA METOX
npoexTHpoBaHUas M mTpadHbix GyHKIWiA. MeToq 3epKalbHBIX IIOCTpoeHwid. Meton
CKOJIB3SIIETO AOIYCKA.

3agaul  CTOXACTHYECKOro mporpaMMmupoBaHus. CTOXaCTHYECKHE KBa3HUIPaJHCHTHBIC
metombl. [lpsiMble ¥ HempsiMble MeTOAbL. MeTox NPOEKTHPOBaHHsS —CTOXACTHYCCKHX
KBa3UIPaJHeHTOB. MeToJbpl KOHEUHBIX Pa3sHOCTEH B CTOXAaCTHYECKOM MPOrpaMMHPOBAHHH.
MeTompl CTOXacTHYECKOH ammpoKcuMaunuu. MeToapl ¢ onepanuell ycpelHeHHs. MeTozst
ciy4aifHoro moucka. CTOXacTHYECKME 3a/ladd ¢ OTPAaHMYEHUAMH BEPOSATHOCTEH IPHUPOJIBI.
IIpsamele MeToapl. CTOXacTUYECKHE Pa3HOCTHBIE METOIBI. METOIbI ¢ yCPEAHEHNEM HallPaBICHUH
crycka. CrieliuaibHble IPUEMbl PETYJIMPOBKHM 1Iara.

MeToasl M 3ajaud JMCKPETHOrO MPOrpaMMMpPOBaHMs. 3ala4d IEJIOYHCICHHOTO
MTHHEHHOTO HPOTrpaMMHpoBanHs. MeToabl oTceueHus I'omopn. MeTon BeTBe# U rpaHuu. 3axaya
0 Ha3HaueHHsX. BeHrepckuil anroput™. 3a1auu ONTHMH3AINH Ha CETAX M rpadax.

Merton IUHAMMYECKOTO IPOrpaMMHpPOBAHMS JUIS MHOIOINATOBBIX 33734 NPHHATUSL
pemenui. IlpuHmun ontumanbHOCTH bermvana. OCHOBHOE (QYHKIMOHAIBHOE YPaBHEHHE.
BrruncauTenpHas cxeMa MeToa JUHaMHUECKOT 0 IPOrpaMMHUPOBAHUS.

Tema 4. CoBpemMeHHasi TEOPHS YNIPABJICHHA

[loHsiTHE 06 YCTOMYMBOCTH CHCTEM YHPaBIeHHS. YCTOHYMBOCTH IO JIAIYHOBY,
ACHMITOTHUECKAs, OKCIIOHEHIHAIbHAas  YCTOMYMBOCTb.  YCTOMYMBOCTH 1O  ICPBOMY
npubnuxennio. ®ynxuun JlsmyHosa. TeopeMbl 00 yCTORYHBOCTH U HEYCTOHYHUBOCTH.

VCTOWYHBOCTD JIMHEHHBIX CTalMOHapHBIX cucreM. Kputepum Jlamynosa, JIbenapa—
[Iunapa, ['ypunia, MuxaitnoBa. YCTOHYMBOCTE JIMHEHHBIX HECTALIMOHAPHBIX CHCTCM. Meton
CpaBHEHHA B TEOPUH YCTOMUMBOCTH: JeMMbI I'pomyonna—DbeiuiMana, buxapy, HEpPaBeHCTBO
Yamieirana. Y CTOWYMBOCTh JTHHEHHBIX CHCTEM C OOpaTHOH CBs3bIO: KpHTepud HaiikBhcTa,
6071b1110# KOIDGHUIIUEHT YCHIICHHS.

MeToms! CUHTE3a OOPATHOM CBA3M. DIEMEHTHI TCOPHH CTabHIM3alMH. YTIPaBIAeMOCTh,
HAGTFONIAeMOCTh, CTAOMIH3UPYEMOCTh. JIyalbHOCTh YIPaBISEMOCTH ¥ HabJIFOaeMOCTH.
Kanonuueckue ¢popmsl. JluneitHas crabunnzanus. Crabunmsanus 10 COCTOSHMIO, IO BBIXOZY.
Habmonatenu coctosaus. [uddepeHunaropsl.

VnpapneHue Ipd  ACHCTBHH  BO3MYIUCHHH. PasiuyHplC  THIBI BO3MYILCHHMN:
OTepaTopHLIE, KOOpIMHATHBIC. IHBapHaHTHEIE CHCTEMBL. BOTHOBOE BO3MYIICHHE. HesonnoBoe
Bo3MyIneHne. Metox kBasupacinenienus. Creasmue CHCTEMBL.

Peneitnas oGpaTHas CBA3b: anreOpanyecKue ¥ YaCTOTHBIE METO/IbI HCCIICA0BAHUS.



Crauim3anys perynsiTopoM IEPEeMEHHOW CTPYKTYpBI: CKAaIApHbIE M BEKTOPHBIE
CKOJIB3SIIIIUE PEXKAMEI.

YHuBepcanbHBIi perynaTop (ctabumusarop Hyccbayma).

AGCOMIOTHAs yCTOMYMBOCTh. ['€OMETPHUYECKME H YAaCTOTHBIE KPUTEPHH abCOMFOTHOM
YCTOHUMBOCTH. AOCOMIOTHAs cTaOwin3auus. AJaNTHBHBIE CHCTEMBI CTaGHITM3ALUHM: METOJ
CKOPOCTHOTO I'PaAUECHTa, METO]I LIENIEBBIX HEPABCHCTB.

VIpaBiieHHe B YCIOBUAX HEONPENEIeHHOCTH. [I03HTHBHBIE JMHAMHYECKHE CHCTEMEIL:
OCHOBHBIC  ONpCIENEHHS W  CBOWCTBA, CcTa0MIM3alUs  TO3UTHBHBIX  CHUCTEM  IIpH
HEOIIPEIETICHHOCTH.

AHanmuTHyeckoe  KOHCTpydUpoBanue. MaeHTHOHKAUMsA  JIAHAMMYECKHX  CHCTEM.
OKCTpeMaIbHBIE PEryIsATOPHI — CAMOOIITHMH3ALHS.

Knaccudukanus IUCKPETHBIX CHCTEM aBTOMATHYECKOTO YIPABICHUA. YPaBHEHUS
UMIIYJIbCHBIX CHCTEM BO BPeMEHHOH obnactu. PazoMkHyThIe cHcTeMbl. ONHUCaHHE HMITYJIHCHOTO
JJIEMEHTa. MmIynbcHas XapaKTepUCTHKa IPUBEACHHOM HENMPEPHIBHOM YacTH. 3aMKHYTBIE
CHCTCMbI. YDaBHEHMS DPa3OMKHYTBIX M 3aMKHYTBIX HMITYJBCHBIX CHCTEM OTHOCHTEILHO
pewerdaTeix GyHkuui. JIuckpernsie cucremsl. ZET-npeoGpazoBanue pemerdareix QyHKIUM H
€ro CBONCTBA.

Henuneinas npobiieMa aHATUTHYECKOTO KOHCTPYHPOBAHHS ONTUMAJIBLHBIX PETYISTOPOB
(AKOP). Tlonsarme onTUMansHOCTH. IlocTynupyeMble KpuTepuH KadecTBa. llpobiema
HOCTPOCHUS  ontumusdpyromux  ¢ysknuonanoB. 3agaun  AKOP  JleroBa—Kammana w
A.A. Kpacosckoro. CaMoopraHusylomuecss ONTHMAIbHBIE CHCTEMBI C  OKCTPAIlOJISALUEH.
MuoroxputepuanbHasd ONTHMH3aUUs. [IepCEKTHBBI W TPYAHOCTH pa3sBUTUS KJIACCHYECKOH
teopun AKOP. TIpo6iema CHHTe3a ONTHMAIBHBIX 3aKOHOB YIPABJICHHS H JIHCCHIIATHBHOCTH
3aMKHYTBIX CHCTeM. VHBapuaHTHbIE MHOrooOpa3us W mNpOOJIEMBl TEOPHH ONTHMAIBLHOIO
yIpasjieHus. ElMHas KOHIENIIUS TEOPHH ONITUMATIBHOTO yIPaBJICHHU.

Huddepennnaropsl BBIXOAAa JHHAMHYECKOM CHCTEMBL [Jlafkue  HeIMHEHHBIE
JUHAMHYECKHME CHUCTEMBbl Ha IUIOCKOCTH: AaHaIW3  YIPaBISIEMOCTH, Ha0ONIOIaeMOCTH,
CTaOMIIM3UPYEMOCTH U CUHTE3 00paTHOM CBS3U. YIIpaBIeHHE CHCTEMAMH C ITOCIIEAEHCTBHEM.

Knaccudukanus onTHMaibHBIX cHUCTeM. 3aga4yd onTHMu3anud. [IpHHIUI MakcMMyma
IlonTpsiruna. JluHaMuYeckoe MporpaMMHpOBaHHE. YIIPABIEHHE CHHIYIAPHO-BO3MYIIECHHBIMH
cuctemamd. H2- u Hoo -crabwnmzanusa. Minimax-crabunmsaiusa. HrpoBodt moaxon K
crabunmzanuu. [1-ontuMuzanus ynpasnenus. Bubparpontas cTabuin3amus.

OBpUCTHYECKHE METOABI  CTaOMIM3allMM: HEHPOCETH, pPa3MBITHIE  MHOXECTBA,
MHTEIUIEKTYalIbHOE YIIPaBJICHHUE.

Du3nyecKkue OCHOBBI CHHEPIeTUYECKOW TEOpUM YIpaBieHHSA. [IpHHIUOBI M 3aKOHBI
coxpanenus. HBapuaHTHBIE MHOXKECTBA U aTTPaKTOPBI KaK LEIH YIPaBICHUS CHHTEIUPYEMOM
cucTeMbl. TwmoBble OM(ypkanMu IUHAMHYECKHX CHCTeM. AnuabaTHueckoe NpUOIHKEHHE U
napamMeTpbl IOpsJaKa CHCTEM. YIpPaB/IOIHE [apaMeTpsl. Xaoc M MOPSJIOK B CHCTEMax.
WuBapuanTel M 3aKOHBI COXpaHEHHS CHCTEM MPOM3BOJBHOM mpupojasl. CHHepreTHka H
npoGneMsl ynpaBieHus. [IpHHIUN AMHAMUYECKOTO paclIMpeHHs-ckaTus (azoBoro oObema
CHHTE3UPYEMBIX CHCTEM. J[MHaMuYecKkass NEKOMIO3MIUSA cucTeM. lIpMHIHII IKBHBAIICHTHOCTH
(coxpaHeHus) YIpaBICHHH.

Pacimmpennas mnocraHoBka 3ajaun cuHTe3a. CONpOBOXKIAIOIINE ONTHMH3UPYIOMIUE
dyHKIMOHANEL. MeToa aHaIHTH4YECKOTO KOHCTPYHPOBAHUS AarperHpoOBaHHBIX pErYIATOPOB
(AKAP): ckanspHoe M BEKTOpPHOe ympaBicHHs. CHHEPreTHMYECKHH CHHTE3 TUHAMHYECKUX
perynaTopoB ¢ HabnogaTeIssMH cocTosHMA. CHHEPreTHYeCKUil CHHTE3 CHCTEM aJalTHBHOIO,
TEPMHUHAIBHOTO U Pa3phIBHOIO yIpapieHWi. Mojenu U WHBApUAHTH! 3NEKTPOMEXAHUUECKUX U
TEXHOJIOTHYECKHX cucTeM. CuHHepreTHueckuil CHHTE3 BEKTOpHBIX peryiastopo OMC.
CuHepreTueckuif CHHTE3 HEPAPXUIECKUX MHOTOMEPHBIX 1 MHOTOCBSI3HBIX CHCTEM YIPaBICHHSL.
ABTOKONIEOAHNS HENMHEHHBIX cUCTeM, oToOpaxkeHne A. Ilyankape, QyHKums mocieaoBaHus,
quarpamma Jlameppes. OpbutaiibHass yCTOHUYHBOCTh. TeopeMbl 00 YCTOMYHUBOCTH MPEACITBHBIX



nukioB: AnapoHoBa—Butra, Kenurca. CymmecTBoBaHHE TPEICIBHBIX IIMKIOB: TEOPEMBI
benaukcona, Jlromoka.

Tema 5. KomnbroTepHble TeXHO/10rHH 00padoTKH HHPOPMATHHN

Omnpenenenue u obmas knaccuduxanus BUI0B HHPOPMAIIMOHHBIX TeXHOIorui. Mojenu,
METOABl M cpeacTBa cOopa, XpaHEHHS, KOMMYHHKAlMH W 00paboTku wuHboOpMaImu c
HCIOJIb30BaHHEM KOMITBIOTEPOB.

IIporpaMMHO-TEXHHUECKUE CPEACTBA PEATH3AIMH COBPEMEHHBIX O(UCHBIX TEXHOJOTHH.
CranapThl I0I630BATENBCKUX HHTEPGEHCOB.

Cospnanne u 06paboTka TEKCTOBBIX (aillIOB U TOKYMEHTOB € MCIIOJIb30BAHUEM TEKCTOBBIX
penakropoB u mporeccopoB. IIporpammubie cpencTBa co3faHus U 0OpabOTKH 3JEKTPOHHBIX
TabIIHIL,

IIporpammHuble cpencTBa co3gaHus rpaduuecKuX 0OBEKTOB, rpaduyUecKue Mpoueccopsl
(BeKTOpHAas U pacTpoBas rpaduka).

Ilonarue wuHPOpMaUOHHOW CcHUCTeMBI, OaHkM ¥ 0a3pl AaHHBIX. Jlormyeckas u
¢du3nuyeckas opraHuzamus 0a3 JaHHBIX. MoJenM NpPEACTABICHHUS JaHHBIX, apXHTEKTypa H
ocHoBHble ¢yHkuuu CVYBJI. Pacnpenenennvie bJl. IlpuHuMnuanbHble OCOOEHHOCTH U
CpaBHHUTENbHBIC XapaKTEPUCTUKH (ailsl-cepBEPHOM, KITMEHT-CEPBEPHOH M MHTPAHET TEXHOJIOTHH
pacrpeieIeHHOH 00paboTKH TaHHBIX.

Pemsinnonssiii nogxon k oprammzanuu bJl. basucHble cpeactBa MaHMITYJTHPOBAHHUS
PEISIMOHHBIMM ~ JAaHHBIMH. MeTOoJbl  NPOESKTHPOBAHHUS  PESIUOHHBEIX  0a3  JaHHBIX
(HOpManM3anysl, CEMaHTHYECKOE MOJICTMPOBaHHE JJaHHBIX, ER-uarpamMMer).

S3pixu iporpammupoBanus B CYB/I, ux ximaccudukanus u ocobeHHocTH. CTaHJapTHBINA
sI3BIK 0a3 maHHBIX SQL.

IlepciextuBHble koHUeMUUA ToctpoeHuss CYBJl (HeHOopManu30BaHHBIE PENISIIMOHHBIE
BJ1, 00beKTHO-OpUEHTHPOBAHHBIC 0a3bl TaHHBIX H JP.).

OcHoBHBIC ceTeBble KOHLENIMH. [ 7100aabHbIe, TEPPUTOPHAIIbHBIE M JIOKAIBHBIC CETH.
IIpo6nemsr crannaprusanuu. CereBas moaeiar OSI. Mojenn B3auMoIeiiCTBHS KOMIIBIOTEPOB B
CETH.

Cpena nepenaun nanHbix. [IpeobpazoBanue cooOlIEHNHA B SJEKTPUUYECKHE CUTHAJIBI, UX
BUBI U NTapameTpsl. [IpoBoHbIE U OecpOBOIHBIE KaHAIBI [IepeJaul JaHHBIX.

Jlokanbubie cetu. [Iporokoinel, 6a30BbIE CXEMBI MaKeTOB COOOLIEHUH U TOIOJIOTHH
nokaibHbIX cereil. CeTeBoe obopynoranue JIBC.

['mobGansabie cetH. OCHOBHBIE MOHATHS U onpeeiieHus. CeTu ¢ KOMMyTalueH IakeToB U
A4EEK, CXEMOTEXHUKA ¥ IIPOTOKOJIbL. [IpUHIIUIIBI MEXCETEBOrO B3aUMOJIEHCTBHS U OPraHU3aALUH
MOJIB30BATENECKOTO JTOCTYIAa. MeTo[bl U CpeACTBa 3aIuThl MH(popManuu B ceTsaX. bazosbe
TEXHOJIOTUU OE30MaCHOCTH.

CeteBble ONEpallMOHHBIE CHUCTEMBI. APXHTEKTypa CETE€BOM OIEpPAllMOHHON CHUCTEMEIL:
ceTeBble 000JI0UYKH M BCTpoeHHbIe cpeacTtBa. O030p M CpaBHHUTEIbHBIA aHAIM3 MOILYJIAPHBIX
cemericTB ceTeBbIX OC.

[lpuanuner ¢GyHKIMOHUpPOBaHUS Internet, TuUmoBble WH(GOpPMAIIMOHHBIE OOBEKTBI H
pecypcsl. Kimtouesbie acniekTel W W W-TeXHOJIOTHH.

Anpecana B cetd Internet. Mertoasl M cpeicTBa mowcka uH(popMmanuu B Internet,
MH(OPMAIMOHHO-IOUCKOBBIE CHCTEMBI.

SA3bIKK ¥ CpeAcTBa mporpaMMHpoBaHus Internet mpunoxeHUH. S3BIK I'MIIEPTEKCTOBOM
pasmetkn HTML, ocHOBHBIE KOHCTPYKIIMH, CPEACTBA MOATOTOBKH THIEPTEKCTa (PeJaKkTophl U
KOHBepTOpHI). ba3zoBrie monsTuss VRML.

Opranuzaius cieHapueB oToOpaxkeHus u mnpocMorpa HTML — 10oKyMeHTOB ¢
HCIOJIb30BaHHEM 0OBEKTHO-OPUEHTHUPOBAHHBIX A3BIKOB IIPOIPaMMHPOBAHHS.

[pencrasieHue 3ByKa ¥ U300paXKeHUS B KOMITBIOTEPHBIX CUCTEMaX. Y CTPOMCTBA BBOJA,
00paboTku W BBIBOJIAa MyJdbTHMenua uHpopmanuu. Popmarbl NpeNCTaBIECHHS 3BYKOBBIX H



suncodaitnos. OuudpoBka u Komnpeccus. IlporpamMMHBIE CpPENCTBa 3alUCH, 00paboTku H
BOCIIPOM3BEIEHUS 3BYKOBBIX U BUeo(hainos. MyibTuMeHa B BBIYMCIIUTCIBHBIX CCTAX.

OCHOBHBIE pa3/ie)ibl TEOPUH U NPUIOKEHHH UCKyCCTBEHHOTO MHTEJUICKTA. Onucanue u
[IOCTAHOBKA 3aj/au¥. 3agadd B MPOCTPAHCTBE COCTOSHUH, B IIPOCTPAHCTBE LENEH.
Kiaccudukanus 3a1ad 1O CTENEHH CIOXKHOCTH. JIMHEHHbIE aJIrOPHTMBL. ITonuHOMUAIBHBIE
QJITOPUTMBI. DKCIOHEHIMAIBHBIE aJITOPUTMBI.

Buzpl 1 YPOBHH 3HaHWM. 3HaHUs U naHHble. DaKThl U paBuiia. IIpUHIKIIBEI OpraHA3aluy
3HaHuil. TpeGoBaHUS, NPEIBABIIEMBIE K CHCTEMaM IIPECTABICHUSA U 00pabOTKH 3HAHMH.
dOopMaTU3MB], OCHOBaHHBIC Ha KIACCHYECKOH M MaTeMaTHYeCKOH JIOTHKax. CoBpeMeHHBIE
noruky. @peiimpr. CemanTHdyeckue ceTd ¥ rpadel. Mozenu, OCHOBaHHBIE Ha MPELCACHTAX.
[puobpetenue U Gopmanuzaiys 3HaHui. [Tononnenne 3HaHuH. O6061eHne ¥ Knaccubuxanus
spanui. JlorMueckuii BBIBOA M yMoO3akiIoueHHe Ha 3HaHMsX. [IpoGieMbl M NIEPCTIEKTHBBI
npeACTaBIeHIs 3HAHUH.

HasnaueHue ¥ MPHHIOUNBI HOCTPOCHUS OKCIEPTHBIX  CHCTEM. Knaccudpuxanuus
SKCMIEPTHHIX CHCTEM. MeToJoIorus pa3paboTKH OKCICPTHBIX CHUCTEM. Dranpl pa3pabOTKH
3KCHEPTHBIX chcteM. [IpodiaeMbl B NEPCIEKTUBBI MOCTPOCHMS SKCIIEPTHBIX CHCTEM.

3. KPUTEPUH OLIEHKU OTBETA ABUTYPUEHTA

Kaxeiil Bonpoc Guiieta OLEHUBAETCS KOMUCCHECH OTACJIBHO 110 100-6anipHON LIKAJIE B
COOTBETCTBUM C TaOIUIECH:

OIIEHKA KPUTEPUHA

0-59 6annoB AGUTYpHEHT HE MOHMMAeT CMBICNA 3aJaHusi HMIM HE MOXET TC3HCHO
PACKphITh CONEPIKAHUE TEOPETHUECKUX BOMPOCcOB. OTCYTCTBYET OTBET Ha
Ouet. [IpenicTaBlIeHHBINA OTBET HE COOTBETCTBYET BONIPOCY ounera.

60-70 6amnos Te3znucHo MOXeT chOPMYITHPOBATE OCHOBHOC COJIEPKAHHME TCOPCTHHECKHX
BOTIPOCOB. Marepuan u3naraercs MOBEPXHOCTHO. JlOIyCKaeT omMOKu B
U3JI0KCHUY TEOPHH, METO/IA, 3aKOHA.

71-84 6amna HenodHO WU30KEHBI HEKOTOpPHIE AaCIEKThl TEOPETHYECKHUX BOIMPOCOB.
AGUTYpHEHT HIUTIOCTPHPYET OTBET KOHKPETHBIMHM — MPAKTHICCKUMH
npuMepamn. AOGHUTYpHEHT 3HAeT M YMENO HCNONb3YeT HaydHYIO
TEPMHHOJOTHIO W JAEMOHCTPUPYET JIOTHYECKH MPABHIBHOC H3JIOKCHUC
OTBETOB Ha BOMPOCHI JK3aMeHalMOHHOro Owmnera. B memom umeeTcs
CHCTEMHOE TIpe/cTaBenH e 06 o0cykaaeMoi mpobiaeme.

85-100 HannoB AGUTYpHEHT  TOYHO  HMCIOJIb3YeT  Hay4qHYl0 ~ TCPMHHOJIIOTMIO 1
JEMOHCTPUPYET CTUIMCTHYECKH TPaMOTHOE, JIOFTHYECKH IIPaBUILHOC
M3JOKEHHE OTBETOB Ha  BONPOCH  OK3aMEHAIMOHHOro  Owmiera.
TeopeTHUECKHE BOTPOCHl  PACKPBITBI MONHO. AOHTYPHEHT IIOKa3all
SPYAHUIIHMIO [0 IPOOIEME.

VITOroBBIi PEUTHHT PACCIATHIBAETCS MO CIEAYIOLIEMY COOTHOUICHHUIO!
R, =0,5-R +0,5-R,,
rne Ry — UTOroBIH peTHHr B Oajnmax; R, — pefitunr mepsoro Bompoca B pawnax; R, —
PEUTHHI BTOPOTO BOIpoca B bajutax.
IlepeBOX HMTOTOBOTO DEHTHHTa B OLEHKM OOIICIIPHHATOM nATHOAUTBHOM  IIIKAJIBI
OCYIIECTBJIAETCS CIEAYIOINM 00pa3oM:
e 85 — 100 6am0B — KOTIIUYHOY;
e 71 — 84 6aIOB — «XOPOIION;
e 60 — 70 GaIOB — YIOBJIETBOPUTEIIBHOY;
e 0 — 59 GamIOB — «HEYNOBJICTBOPUTETIBHOY.




AGI/ITypIrICHTBI, MOJIy4YHUBINHAE OLCHKY «HCYIOBJICTBOPHUTCIILHO», HE JOOYyCKarTCa K

y4acTHIO B KOHKYpCE Ha 3a4HCIICHHE.

4. CIINCOK PEKOMEH/JIOBAHHOM JIUTEPATYPbI

OCHOBHAS JIUTEPATYPA

1.

(8]

10.

11.

12.

13.

14.
15.

16.

17.
18.

19.

Beutnens E.C. Uccnenosanue onepanuil. 3ajayud, IPUHIUIBL, METOAONOTHS. M.: Hayxka,
1988.

Jlapuuen O.U. Teopus ¥ MeToabI IPUHATHS pemenuid. M.: Jloroc, 2000.

Mymmak 3., Miosnep [1. MeTozibl NIPUHSTHS TEXHAYECKAX PEIICHUH. M.: Mup, 1990.

PoixkoB A.C. Meroasl CHCTEMHOrO aHamu3a: MHOTOKpUTepHalpHas M HEUCTKaA
ONTHMH3AIIHS, MOZISTUPOBAHKE M SKCIIEPTHBIE OLEHKU. M.: DOKOHOMHKA, 1999.

Pexneittuc I'., PeliBunnpan A., Percnen K. Onrumusanus B TEXHHKE. T. 1, 2. M.: Mup,
1986.

Bacuiber ®@.I1. Mertoasl ontamuzanuu. M.: @axropuan [Ipecc, 2002.

Bonkxosa B.H. JlenucoB A.A. OCHOBbI TEOPHH CHCTEM. C.-I16: UznatensctBo CIIGITY,
2004.

Bocrpuxos A.C., ®panmysosa I'.A. Teopus aBTOMaTH4YECKOIO PperyIMpOBaHUS. VYyeb.
nocobue st BY308. — M.: Bricas mxosna, 2004. — 365 ¢.: ui1.

CoBpeMeHHas TpHKIagHas Teopusi ympapnenus. U.L «ONTUMH3AIMOHHBIA TIOX0X B
Teopun ynpasnenus» //Tlon penaxumeii A.A. KolecHHKOBA. —Mocksa-Taranpor, ®L]
«Hurerpauus», 2000.

CoBpeMeHHas IpuKIaHas Teopus ynpasierns. 111 «CuHepreTHIecKui TOAXON B TCOPHH
ynpasineaus // Ilox penmaxmmeit A.A.  KomecHukosa. —Mocksa-Taranpor, @I
«Hurerpanus», 2000.

CoBpeMeHHas npukiamHas Tteopus ympasnenus. LIIL «HoBble KHacchl peryisaToOpoB
rexunueckux cuctem» // Ilox penakmumedt A.A. Konechuxopa. —Mocksa—Taranpor, I
«MuTerparmsi», 2000.

KonecuuxoB A.A. IlpukiajgHas CHHEPreTHKa: OCHOBBI CHCTEMHOIO CHHTE3a. —Taranpor:
Uszn-so TTU IOV, 2007.

KonecunkoB A.A. CHHEPreTHYECKHE METO/IbI YIIPABJICHUS CIOKHBIMM CHCTEMaMK: TCOPUs
cucremuoro cuaresa. —-M.: YPCC, 2011.

Bopounos A.A. BeeneHre B TMHAMHKY CIOXKHBIX YIIPABISEMbIX CHCTEM. —M.: Hayxa, 1985.
AnexceeB A.A., UmaeB J1.X., Kysemun H.H., SlxoBnes B.b. Teopus ynpapieHus. —CIT6.:
U3zn-Bo CIIGIDTY «JIDTW», 1999.

AnppueBckuit  B.P., ®pagkos A.Jl. MsOpanHble I7aBbl TEOPUH ABTOMATHICCKOTO
ynpasnenus. —CI16.: Hayka, 1999.

Konecuukos A.A. CiHepreTideckas Teopus ynpapieHus. — M.: DHeproaTroMusar, 1994.
Tepexos B.A., Edumos JI.B., Tioxkun W.IO., AnTOHOB B.H. HeiipoceTreBble CHCTEMBI
ynpasnenus. —CI16.: W3a-so CIIGI'Y, 1999.

Mupomuuk M.B., Huxugopos B.O., ®paaxos A.Il. HenuneitHoe ¥ ananTUBHOC
yIpaBJieHUE CIOKHBIMH THHAMMYECKAMHU CHCTEMAMH. —CI16.: Hayka, 2000.

JIOTIOJTHUTEJIbHASA JINTEPATYPA

1.

2.

hd

T'appunosa T.A., Xopomesckuii B.I'. ba3bi 3Hapmil wHTeekTyanbHeIx cucteM. CII6.:
[Tutep, 2000.

Jlapuuen O.W., Momkopuy E.M. KauecTBeHHBIC METO/bI TPHHATHA pemennit. M.: Hayka,
1996.

Caatn T., Kepsic K. Ananutuueckoe mianuposane. OpraHu3aiys CUCTEM. M.: Papuo u
CBs3b, 1991.

Boponos A.A. BBeicHHE B TMHAMHKY CIIOXKHBIX YTIPABIISIEMBIX CHCTEM. M.: Hayka, 1985.
Lipmkun 51.3. OCHOBBI TEOPHU ABTOMATHIECKHAX CHCTEM. M.: Hayxka, 1977.



9.

10.

11.

[lepmun .M. AHaIM3 U CHHTE3 CHCTEM C pacTipe/IC/ICHHBIMH napametpamu. 3-so PUA-
KMB. 2007.- 250c.

CuHepreTuka W HPOOITEMBI TEOPHH YIPABIICHHUA. COOPHMK Hay4HBIX TPYIOB /MOX Pel.
A.A. Konecaukopa. — M.: ®U3MATIIUT, 2004.

Kpacosckuit A.A.  TIpobiembr dusnueckoll TEOpHUH  YIPABICHUA //ABTOMaTHKa H
teneMexanuka. — 1990. — Nell.

Tioxua WIO., Tepexo B.A. AnanTanus B HEIWHCHHBIX JHHAMHICCKAX cucreMax. — M.:
YPCC, 2008.

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

lwissik 1. JleneHTpann30BaHHOE yIPABICHHE CIIOXHBIMM CHCTEMaMHU. ~M.: Mup, 1994.

UHTEPHET-PECYPCBI

1.
2.
3.
4.

http://scintific.narod.ru/nlib/
http://sins.xaoc.ru/news.html
http://ﬁzmatlit.narod.ru/webrary/kuzn/kuzn.htm
http://www.synergetics.tti.sfedu.ru



