Bricmrast arrecranmonHast komuccus MunucrepctBa odpaszoBanusi Poccuiickoit @enepanum

IMPOI'PAMMA-MUHUMYM
KAaHJAWJAATCKOIr0 IK3aMeHa M0 CreluaabHOCTH
05.13.01 «CucremMHblii aHAJIN3, YIPaBJIeHHE U 00padoTKa HHpOpMATMID)

I10 @HSHKO-M&TGM&TH“IGCKI/IM N TCXHUYCCKHUM HAayKaM



BBenenue

B ocHOBy HacTosIIel NporpaMMbl MOJIOKEHBI CIEAYIOIINUE IUCUUILIUHBI:
CUCTEMHBI aHaNMW3, HCCIECIOBAHUE ONEpaluid, TEOPUS WU METOAbl IPUHATHSI
pELICHUI, TEOPUS YIPABICHUSI, MAaTEMAaTHYECKOE MPOrPaMMHUPOBAaHNE, TUCKPETHAS
ONTUMU3ALUsA, METOJbl MCKYCCTBEHHOIO HHTEJUIEKTA W SKCHEPTHBIE CUCTEMBI,
OCHOBBI HH(OPMATUKH, HH(OPMALIMOHHBIE CUCTEMBI U TEXHOJIOTHH.

[Iporpamma pa3zpaboTaHa SKCHEPTHBIM COBETOM BpIciieill arrecTaliuoHHOM
komuccuu MunuctepctBa oOpazoBanusi Poccuiickoit deaepaiiuu no ynpaJeHHUIO,
BBIYHMCIIUTENLHON TeXHUKE M HH(pOpMaTUKe Npu ydactuu MHcTUTyTa mpoliem
yopasinennss PAH, HWuctutyra cucremHoro ananmza PAH, MockoBckoro
rOCyAapCTBEHHOIO  MHCTUTyTa CTald MW  CIUIaBOB M BOpoHE)cKoro
rocyJapCTBEHHOI0 TEXHUYECKOIO YHUBEPCUTETA.

1. OcHOBHBIC NOHATHSA U 32129 CHCTEMHOI'0 AaHAJIN3A

[ToHATHS O CUCTEMHOM NOAXOJI€, CACTEMHOM aHaju3e. Briienenrue cuctemsl U3
cpenpl, omnpenaesneHue  cucrembl.  CuUCTeMbl MW 3aKOHOMEPHOCTH  HX
GYHKIMOHUPOBAHUS U PA3BUTHS. Y IPABISIEMOCTh, JOCTUKUMOCTh, YCTOMYUBOCTD.
CBoHMCTBa CHCTEMBI: IEJIOCTHOCTh M UICHUMOCTb, CBSI3HOCTbh, CTPYKTYpa,

opraHnm3anysa, MHTCIPUPOBAHHBIC KA4CCTBA.

Mopenn  cuUCTeM:  CTaTHYeCKHE,  JUHAMUYECKHE,  KOHICNTYyaJbHEIC,
TOTOJIOTUYECKHE, (opMann3oBaHHbIE (TMpoleAyphl (opmanuzanuu Mojeien
cucteM), HWH(POPMAIMOHHBIC,  JIOTUKO-JTUHTBUCTHYECKHE,  CEMaHTHYECKUE,

TCOPCTUKO-MHOKCCTBCHHBIC U JIP.

KH&CCI/I(l)I/IKaLII/IH CHCTCM. ECTGCTBCHHBIC, KOHIOCHTYAJbHBIC U UCKYCCTBCHHEIC,
IIPOCTBIC W CJIOXHBIC, MNCJICHAIIPABJICHHLIC, NCJICIIOJIAralomue, aKTHBHBIC H
ITAaCCUBHBIC, CTaOMJILHBIE U Ppa3sBUBArOMMECA CUCTCMEIL.

OCHOBHBIE ~ METOJOJOTMYECKAE MPHUHIUIBI  aHallM3a CUCTEeM. 3ajiadu
CUCTEMHOT0 aHanu3a. PoJb yenoBeka B pelIeHUH 3a/1a4 CUCTEMHOTO aHaJu3a.

2. Mojenu v METOIbl NPUHSATUS PELICHUN

[locTanoBka 3amau npuHATHS pemieHuil. Knaccuduxanus 3agad OpUHSTHS
pelieHnid. DTansl peleHus 3a1ay.

DKCHEPTHBIE MOPOLEAYPHl. 3aJaudl OLECHUBAHUA. AJTOPUTM IKCIEPTHU3BI.
Metonpl momydeHusi skcneptHod wuH(opmaruu. Illkansl u3mMepeHUil, METOIbI
DKCHEPTHBIX U3MEPEHUN. METObI ONPOCa HIKCIEPTOB, XaPAKTEPUCTUKH IKCIIEPTOB.
Metoasl  00paOOTKM SKCHEPTHOW HMHQPOpPMAIMHM, OIEHKAa KOMIIETEHTHOCTH
DKCMEPTOB, OLIEHKA COTJIACOBAHHOCTU MHEHHU 3KCIIEPTOB.
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Mertonbl dbopmupoBaHus HCXOIHOTO MHOECTBa aJbTEPHATHUB.
Mopdonornueckuit aHaaus.

MeToasl  MHOTOKPUTEPHAIIBHON  OIEHKM — anbTepHaTuB. Kiaccudukaius
MeTOn0B. MHO)KeCTBa KOMIIPOMHMCCOB U COTJacusi, MNOCTPOECHHUE MHOXKECTB.
OyHKIMS MTOAE3HOCTH. AKCMOMAaTHYECKHE METObl MHOIOKPUTEPHUATIBHON OLIEHKHU.
[IpsiMble  METOABI MHOTOKPUTEPUATIBHONM OLEHKHA albTEpPHATUB. MeToabl
HOpPMaJIU3allUl  KPUTEpUEB.  XapaKTEpPUCTUKA  INPUOPUTETA  KPUTEPHUEB.
[TocTynupyeMble NPUHIMIBI ONTUMAIBHOCTU (PaBHOMEPHOCTH, CIPABEIUBOM
YCTYIKH, TJIABHOTO KPHUTEpHs, JEKCHUKOrpapuueckuii). MeToasl anmpoKcuManuu
¢yHkun nosne3Hoctu. JlepeBbs pemieHuid. Metoasl koMmmeHcanuu. MeTojibl
AHAJIMTUYECKOW uepapxud. MeToasl NOpPOroB HECPABHUMOCTH. Jluamorosbie
METOAbl NOpHUHATUA pemeHuil. KayecTBeHHbIE METOABbl TMPUHITHUS PEUICHUMN
(BepOanbpHBIN aHATIN3).

IIpunsATHE pelIeHUI B yCIOBUSX HEONPEACICHHOCTH. CTaTUCTUYECKUE MOJEIH
npuHATHS pemeHnit. Metoasl rnoOanbHoro kputepus. Kputepuu baiieca—
Jlamaca,  I'epmeiiepa,  bepnymnu—IJlannaca, MakcumuuHbli  (Banpga),
MHHUMAaKCHOTO pucka Casumxka, [ 'ypsuna, Xomkeca—Ilemana u ap.

[IpuHsTHE KOJUIEKTHBHBIX pemieHuil. Teopema Oppoy u ee ananus. [IpaBuna
oonbimnHcTBa, Koumopce, bopma. Ilapamokc Koumgopce. PaccrosiHue B
IpOCTpaHCTBE OTHOIIEHUH. COBPEMEHHbIE KOHIIECTILIUU TPYNIIOBOT0 BhIOOpA.

Mopaenu v METOABI IPUHATUS PELIEHUI pyu HeueTkor nHpopmauuu. Heuetkue
MHOecTBa. OCHOBHBIE OINPEACIICHNS U ONepaliy HaJl HEYETKUMHA MHOKECTBAMU.
Heuerkoe MopenupoBaHue. 3agayd MaTeMaTHYECKOrO0 NPOTPaMMHPOBAHUS IPHU
HEUYETKUX HMCXOJIHBIX YCJIOBHSX. 3aJadya ONTHUMU3AIMM HAa HEYETKOM MHO>KECTBE
JOMYCTUMBIX YCIOBHUM. 3ajgada JOCTHKECHUSI HEYETKO OIpPECICHHON IEeNu.
HeueTkoe MaremMaTHuecKO€ NPOrpaMMHUPOBAHHE C HEYETKHUM OTOOpaKeHUEM.
[TocTaHOBKM 3a/1ady HA OCHOBE Pa3JIMYHBIX MMPUHLMIIOB ONTUMAIBHOCTH. HeueTkue
OTHOWIEHHUsI, OIEpAlMM HAJ OTHOLICHUSMH, CBOMCTBAa OTHOLICHUW. [IpuHsThe
pELIECHNI NMPYU HEYETKOM OTHOIIEHWUU MPEANIOUYTEHUN HA MHOKECTBE aJIbTEPHATHUB.

[IpuHsATHE pELIEHU MPU HECKOJIBKUX OTHOLICHUSX MTPEIIIOYTECHUS.

Urpa xak moaenb koHpaukTHOU cuTyauuu. Knaccudukamus urp. Matpuussle,
KoorepaTuBHble U quddepeHranbubie Urpbl. LIeHsl 1 onTHUMalbHbIE CTpaTETUH.
Yuctele U cMemanuble cTpaTerud. OyHKIUs NOTEPD IPU CMEIIAHHBIX CTPATETUSAX.
['eomeTpuueckoe npeacraBieHue Urpbl. HUKHASL M BEpXHSAS LEHBI UIP, CEIOBast
toyka. [Ipunnun muHuMakca. Pemenue wurp. [JJoMuHMpyrOIIME U IIOJE3HBIE
cTpareruu. HaxoxneHue onTUMalbHbIX cTpaTeruil. CBeiaeHWEe WUIpbl K 3aqade
JIMHEWHOT'O IPOrpaMMHUPOBAHMSL.
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3. OnTumMHU3anMsg 1 MaTeMaTHYeCKOe POrpaMMHUPOBaHH e

OnTUMHU3AIMOHHBIA TTOAXO0/1 K MpoOjieMaM yHpaBJICHUs] U MPUHATUS PEIICHUM.
JlommyctumMoe MHOXKeCTBO H  neneBas ¢GyHkuus. @Dopmbl  3amucu  3a1ad
MaTeMaTU4YecKoro nporpammupoBanusi. Knaccudukanus 3agad MmaTeMaTH4eCKOTO
pOrpaMMHUPOBAHUSL.

IlocTaHoBKa 3ajauM JMHEHMHOro mporpammupoBaHus. CraHmapTHas W
KaHOHMYecKass (opMbl 3amucu. [HUMEepIIOCKOCTH W MOJYHpPOCTPaHCTBA.
JlomycTUMBbIE MHOJKECTBA W ONTHMAJIBHBIE pEIIEHUs 3a1ad  JIMHEWHOIO
porpaMMupoBaHus. Beinmykiibie MHOXkecTBa. KpallHue TOYKM M KpalHHUE JIy4u
BBIMYKJIBIX MHOXECTB. Teopembl 00 OTAENAIOUIEH, ONOPHOW U pa3iensromei
TUIIEPIUIOCKOCTU. IIpencTaBneHne TOYEK JAOMYCTHMOTO MHOMKECTBA 3aJadu
JIMHEWHOT'0 MPOrpaMMHUPOBAHMS YE€pPe3 KPauHUE TOYKHU U KpalHueE JIy4yu. Y CI0BUA
CyIIECTBOBAHMS M CBOWCTBA ONTHMAJIBHBIX PEIICHWW 3a0a4yd JIMHEWHOTO
nporpaMmupoBanys. OIOpHBIE pEIIEHUS CUCTEMBl JIMHEMHBIX YpPaBHEHUN W
KpalHUE TOYKU MHOKECTBA JOIYCTUMBIX pelieHui. CBeIeHUE 3a1a4 JIMHEMHOTO
IPOrPaMMHUPOBAHMSL K JHUCKpPETHOM  ontumu3auud.  CHMINIEKC-METON.
MHOrokpuTepuanpHbI€ 33141 JUHEWHOTO POrPaMMHUPOBAHMSL.

JIBovicTBeHHble  3amaud. Kpurepunm  ONTUMAIBHOCTH,  JIOKA3aTEIbCTBO
noctatoyHocTH. Teopema paBHOBECHS], €€ CIAEACTBUS U MpUMeHeHus. Teopembl 00
anpTepHatuBax u JemMMma Dapkamia B TEOpUM JIMHEHHBIX HEPABEHCTB.
['eoMeTpuyeckass UHTEpIIpeTalusl TBOMCTBEHHBIX MEPEMEHHBIX U J0Ka3aTeIbCTBO
HEOOXOJMMOCTH B OCHOBHBIX TE€OpPEMax TEOPUHU JBONCTBEHHOCTH. 3aBHCHUMOCTb
ONTUMAJIBHBIX PEHIEHUH 3aJ]a4M JIMHEWHOTO MTPOrpaMMUPOBAHUS OT apaMETPOB.

JlokanbHbBIN U TI00aNBHBIN SKCTpeMyM. HeoOxoaumbie yciioBust 6€3yCIOBHOTO
skcTpemyma auddepenmupyembix  pynkuuiti. Teopema o cenyioBod TOUKe.
Heobxoaumbie ycnoBus akcTpemyma nuddepeHimpyeMoit GyHKIIMA Ha BBITYKIOM
MHOxkecTBe. HeoOxonumbie ycnmoBusi Kyna—Takkepa. 3amaun o0 yYCIOBHOM
DKCTPEMYME M METOJI MHOXKUTENEeH Jlarpanxka.

Boinyknbie (QyHKIMM WM HMX CBOMCTBA. 3aJaHKe BBIMTYKIOTO MHOXECTBA C
NOMOIIbI0  BBIMYyKIBIX  ¢GyHkiuil.  [loctaHoBka  3aauuM  BBIMYKJIOTO
nporpaMMupoBaHus U ¢Gopmbl WX 3anucu. [IpocTelime cBOHCTBA ONTUMAIBHBIX
peLIeHUN. HeoOxonumsie " JOCTaTOYHbBIE YCIOBUSA JKCTpEMyMa
muddepeHpyemMoil  BBIMYKIONH (YHKIMM Ha BBIIYKJIOM MHOMXECTBE M HX
npuMenenue. Teopema Ynazasel. Teopema Kyna—Takkepa n ee reomerpuyeckas
UHTEpIIpeTaLus. OCHOBBI ~ TEOpUM  JIBOMCTBEHHOCTH B BBIITYKJIOM
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IpOrpaMMHUpOBaHuM. JIMHENHOE NPOrpaMMHMpPOBAHME KAK YaCTHBIM Ciy4yau
BbINYKJIOr0. [IoHsATHE O HernaaKol BeIMykI0i ontumuzauuu. Cyoauddepenuna.

Knaccudukanus metooB 6e3ycinoBHON onTuMu3aui. CKOPOCTH CXOTUMOCTH.
Mertonsl niepBoro nopsiaka. ['pangreHTHbie METOIbl. METOIbl BTOPOIrO MOPSAKA.
Meton Heiotona m ero moamdukanuu. KBa3nHBIOTOHOBCKHE METOABI. MeTobl
MEPEMEHHON METPUKHU. MEeTOabl CONPSIKEHHBIX IpaineHTOB. KoHEUHO-pa3HOCTHAs
armpoKcuManuvs  npou3BOAHBIX. KoOHEYHO-pa3sHOCTHBIE  METOABl.  MeToasl
HYJIEBOTO TMOpsAAKa. MeTonbl IMOKOOPAMHATHOTO CIycKa, Xyka—/[xuBca,
CONPSDKCHHBIX ~ HampaBieHUd. Metoasl  AeQOopMHUpYEeMBIX  KOH(PHUTYpalui.
CumIuieKcHbIE METO/IBL. Kommiekc-MeToIbl. Pemenue 3a7a4
MHOTOKPUTEPHUATIBHON ONTUMH3ALMN METOIAMU MPSIMOTO MOUCKA.

OcHOBHBIE TOAXO/ABl K PEHICHUIO 3aja4y ¢ orpaHudeHusMu. Knaccuduxarus
3a7a4 ¥ METO0B. MeToIbl MPOEKTUPOBaHUA. MeToa mpoeKuuu rpajanuesta. Meron
YCJIOBHOTO TpaJneHTa. MeToabl CBENCHUS 3a/lad C OTPAaHUYCHHMSIMHU K 3ajadam
0e3yCIOBHOM oONTUMHU3AIMK. MeTOJbl BHEIIHUX W BHYTPEHHUX IITpadHBIX
bynkuuii. KoMOMHUPOBAHHBIN METOJ] MPOCKTUPOBAHUS U IITPAPHBIX (PYHKIUH.
Merton 3epKanbHBIX TOCTPOEHUM. MeTo CKONB3SIIETO JOIMYCKa.

3agaun CTOXACTUYECKOTO IIPOrPAMMUPOBAHUSL. Croxactuueckue
KBa3UTpaJUEeHTHbIE  MeTonbl. IIpsiMble u  HempsiMble MeETOAbl.  MeTon
MPOEKTUPOBAHMS  CTOXACTUYECKUX  KBa3UTPAJAUECHTOB. MeTonbl  KOHEYHBIX
Pa3HOCTEM B CTOXaCTUYECKOM MPOTPaMMHUPOBAHUU. METOIBl CTOXaCTUYECKOMN
anmnpokcuManuu. Meroael ¢ omepauved ycpeaHeHus. MeToabl CllydaiHOTO
noucka. CToxacTUUeCKHEe 3aJadyd C OTPAaHUYCHUSIMU BEPOSITHOCTEH MPUPOJIBI.
[Ipsimble MeToabl. CTOXaCTUYECKHUE PA3HOCTHBIE METOIbl. METObI C yCpEeTHEHUEM
HarnpaBJieHU# crycka. CrieluaibHble PUEeMbl PEryJIUPOBKY IIIara.

Mertozpbl 1 3aJ1a4yu IUCKPETHOTO MPOrpaMMHUPOBAaHUS. 3a/lauu EJI0YUCIEHHOTO
JIMHEWHOTO TporpaMmupoBanus. Meroasl orcedueHus ['omopu. Meron BeTBeun u
rpaHull. 3ajaya O Ha3HAYeHUsAX. BeHrepckuil aroput™. 3ajgadyu oNTUMHU3AIUU Ha
CeTsX U rpadax.

Meron nMHAMHUYECKOrO NPOTrPaMMHUPOBAHMSA JUIA MHOTOIIATOBBIX — 3a1a4
npuHATHS ~ pemieHud. [lpuHoun  onrtumansHOCTM  bennmvana. OcHOBHOE
(GyHKIIMOHAIbHOE ypaBHEHHE. BblunciuTenbHas cxemMa MeToja JAMHAMUYECKOTO
IIPOrPaMMUPOBAHUS.



4. OCHOBBI TEOPHH YIIPABJICHUS

OcCHOBHBIE TOHSATHS TEOPUU YIPABICHUS: LEIM U TPUHIUIBI YIPaBICHHUS,
JUHAMUYECKHE CUCTEMbl. MaTeMaThyecKoe OINHMCAHHE OOBEKTOB YIPaBJICHUS:
MPOCTPAHCTBO COCTOSIHMM, TepeaaToyHble (YHKIHUH, CTPYKTYpPHBIE CXEMBbI.
OcCHOBHBIE 33J]a4l TEOPUU YNPABIICHUS: CTAOMIIM3ALMS, CIEKEHUE, TPOrPAMMHOE
yIOpaBJICHHE, ONTUMAJIbHOE YIpaBi€HUE, OSKCTPEMAJIbHOE PETYIUPOBAHUE.
Knaccudukanus cuctem ynpaBieHusl.

CTpyKTypbl CUCTEM YIPABJICHUS: PA30OMKHYTHIE CUCTEMbI, CUCTEMBI C OOpaTHOM
CBS3bIO, KOMOWHUPOBaHHBIC CHUCTEMBI. J[MHaMHWUYeCKHME ¥  CTaTHYECKHE
XapaKTEePUCTUKU CHUCTEM YIIPABIICHUSA: TIEpeXoAHas U BecoBas (YHKIUU U HX
B3aMMOCBS3b, YACTOTHBIC XapPaKTEPUCTUKU. THUIOBBIC TUHAMUYECKHUE 3BEHBS U UX

XAPAaKTCPUCTHUKH.

[TonsiTHE 00 YCTOMYMBOCTU CHCTEM YNPABIECHUS. Y CTOWYUBOCTSG 10 JIAMyHOBY,
ACUMIITOTHYECKAs, DKCIIOHECHIIMAJIbHAS YCTOMYUBOCTb. Y CTOMYMBOCTD 110 IIEPBOMY
npubmmxenuto. DOynkuum  JlanynoBa. Teopembl 00  ycTOMYMBOCTH |
HEYCTOMYHUBOCTH.

YCTOMYMBOCTh JIMHEWHBIX CTAllMOHApHBIX cucTeM. Kpurepum JlamyHoBa,
JIbenapa—Illunapa, I'ypBuma, MuxaioBa.  YCTOWYHMBOCTh  JIMHEUHBIX
HECTALIMOHAPHBIX CHUCTEM. METON CpaBHEHUS B TEOPUU YCTOMYMBOCTHU: JIEMMBI
I'ponyonmna—Dbemnmana, buxapu, HepaBeHcTBO YaruibiruHa. Y CTOWYHMBOCTD
JUHEWHBIX CHUCTeM C oO0paTHON cCBs3bl0: Kputepuil HaiikBucra, OoJbion

KO3 PUITMEHT yCUIeHUS.

Meronbl cuHTE3a OOpaTHOM CBSI3U. OJEMEHThl TEOpUU CTAOUIIU3AIUU.
VYpaBnsieMocCTs, Ha0JII0JaeMOCTb, CTaOUITM3UPYEMOCTb. JlyanbHOCTB
yhopasisieMocTd U HaOmogaemoctd. Kanonuueckue Qopmbl.  JIunelHas
crabunmsarus. Crabunm3aius 10 COCTOSHUIO, 1O Bbixonay. HaOmomatenn
cocrosinud. {uddepenunaropsl.

KauectBOo mnpoueccoB ymnpaBiieHUs B JIMHEWHBIX JUHAMUYECKHUX CHUCTEMAaXx.
[lokazarenn KadyecTBa IEPEXOAHBIX IMPOLECCOB. METOAbl OLEHKH KadecTBa.
Koppekuus cucrem ynpaiieHUS.

VYnpasineHue npu ACUCTBUM BO3MYIICHHUNW. PasnuyHble TUNBI BO3MYILICHUN:
OIepaTOpHbIE, KOOpAMHATHBIEC. VIHBapraHTHbIE cUCTEMBI. BOJIHOBOE BO3MYyILIEHHE.
HesonnoBoe Bo3mymieHne. Meron kBazupacuieruieHust. Ceasimume CUCTEMBI.
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Penefinass oOpaTHast CBsi3b: anreOpanyeckue W  YaCTOTHBIC  METOIIBI
HCCIIEIOBAHUS.

Crabunuzanus peryyiaTopoM NEPEMEHHOW CTPYKTYpbl:  CKaJspHbIE U
BEKTOPHBIE CKOJIB3SIILIUE PEKUMBI.

YHuBepcanpHbIN perysaTop (ctadmmmsatop Hyccbayma).

AOcomoTHAsT yCTOMYMBOCTh. | €OMETpUYECKHE U YaCTOTHBIE KPUTCPUHU
a0COJIFOTHON yCTOMYMBOCTU. AOCOJIIOTHAs CTaOMIM3alusl. ATaNTUBHBIE CUCTEMBI
CTaOMIIM3aIMH: METOJ CKOPOCTHOTO TPAIUEHTA, METO/I 1IEJICBBIX HEPABEHCTB.

VYrpaBiieHHEe B YCJIOBHUSIX HEONpeAeIeHHOCTU. [lo3UTHBHBIE ITUHAMUYECKHE
CUCTEMBI: OCHOBHBIC ONPENEICHUS W CBOWCTBA, CTAOWIM3AIMs TO3UTHUBHBIX
CUCTEM IIPHU HEOIPEAEIEHHOCTH.

AHanuTudeckoe KoHCTpyupoBaHue. MneHTuduxanus TUHAMUYECKUX CHCTEM.
DKCTpeMaJbHbIE PETYIATOPHI — CAMOOIITUMU3ALINSL.

Knaccupukanus  TUCKPETHBIX  CHUCTEM  aBTOMATHYECKOTO  YIIPaBJICHUS.
VYpaBHEHUSI UMITYJIbCHBIX CUCTEM BO BPEMEHHOM 00J1acTU. Pa30MKHYTBIE CHUCTEMBI.
Onucanue MMITyJIbCHOTO 3jeMeHTa. MMIylibCcHasi XapakTepuCTHUKA MPUBEICHHOM
HEMPEPBIBHOM 4YacCTHU. 3aMKHYThIE CHCTEMBL. YPaBHEHHsS pPA30OMKHYTBIX U
3aMKHYTBIX HMIIYJIbCHBIX CHCTEM OTHOCHUTEIBHO PpELIeTYaThIX (PYHKIMMH.
HMuckpernbie cuctembl. ZET-npeoOpa3zoBanue pemierdyaTbiXx (YHKIMA U €ro
CBOMCTBA.

Ilepenatounasi, mepexogHas M BecoBass (YHKIUM HMITYJIbCHOM CHCTEMBI.
Knaccudpukanumss cucteM C  HECKOJIbKUMHU  HMMIIYJIbCHBIMH  3JI€MEHTAMHU.
MHoromepHsle UMIYJIbCHBbIE CHCTEMBL. ONHCAHUE MHOTOMEPHBIX HMMITYJIBCHBIX

CUCTEM C IMOMOIIBIO TPOCTPAHCTBA COCTOSTHUM.

YCTOMYHUBOCTL JOUCKPETHBIX cUCTEM. VccnenoBanne yCTOMYMBOCTH IO
nepBOMY MpUOIKeHNI0, MeTo 1 pyHKIMi JIsimyHOBa, METO/] CpaBHEHUS. TeopeMbl
00 ycroiuuBocTtu: kpurepuil lllopa—Kyna. CuHTE3 IUCKPETHOrO pEryisTopa mo

COCTOSIHUIO M MO BBIXOY, ITPU HAIMYUHU BO3MYILICHHM.
DJIEMEHTBI TEOPUH PEATU3AIUN TUHAMAYECKUX CUCTEM.
KoHcepBaTuBHBIC TUHAMUYECKHAE CUCTEMBI. DJIEMEHTHI Teopun OudypKaIuu.

OcHOBHBIE BHUABI HEIMHEMHOCTEM B CHCTEMax YyIpaBleHUS. MeTroabl

HCCICAOBAaHU ITIOBCACHUA HEJIMHEHHBIX CUCTEM.
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ABTOKONIE0aHUsT HEMMHEHHBIX cucTeM, otoopaxenue A. Ilyankape, ¢pyHKIus
nocnenoBanus, nuarpamMma Jlameppesa. OpOutanbHas ycToHYMBOCTh. TeopeMbl 00
YCTOMYMBOCTA  NPEAECHbHBIX  LMKJIOB: Annponosa—Burra, Kenwurca.
Cy1mecTBoBaHME NIPEIEIBHBIX IUKIJIOB: TeopeMbl benankcona, /romoxka.

JuddepeHnnaTopsl BEIX0a TMHAMUYECKONW CUCTEMBI.

['mankue HenuHeWHbIE AMHAMUYECKHE CHUCTEMbl Ha IUIOCKOCTH: aHalu3
yIpaBIsieMOCTH, HAOII0JaeMOCTH, CTAOMIIM3UPYEMOCTH U CHHTE3 0OpaTHOW CBSA3H.

praBHCHHe CHCTCMaMU C HOCHeﬂCﬁCTBHGM.

Knaccudukanuss ontuManbHBIX CHUCTEM. 3ajadyd onTuMuzanuu. [lpuHnun

MakcumyMa [loHTpsruna. /[nHaMudeckoe mporpaMMUpOBaHUE.
VYrpaBiaeHre CHHTYISIPHO-BO3MYIIICHHBIMH CHCTEMaMHU.
H2- u HO -crabmimusanust. Minimax-cTaOriin3amus.

Urposoit  moaxon k  crabuimzanuu. [l-onTumuzanus — yrnpaBiiCHHUS.
Bubpanuonnas crabuau3arusi.

3BpI/ICTI/I‘-ICCKI/IC MECTOAbI CTa6I/IJ'II/I3aLII/II/II HCprOCGTPI, Pa3MBITBIC MHOXKCCTBA,

VHTEJUIEKTYaJIbHOE yIIPaBIICHUE.

5. KomnbrorepHbie TEXHOJIOIHH 00pad0TKH HH(POPMALIUH

Omnpenenenue u o6mas Kiaccupukamms BUA0B HHHOPMAIIMOHHBIX TEXHOJIOTHIA.
Mogenu, mMeToasl U cpelcTBa cOOpa, XpaHEHHUs, KOMMYHUKAIMU U OOpabOTKU
uH(OPMAIUH C UCTIOJIH30BAHHEM KOMITBLIOTEPOB.

[IporpaMMHO-TEXHUYECKHE CpEJCTBA pealu3alid COBPEMEHHBIX O(HCHBIX
tTexHosoruid. CTaHIapTHI MOJIH30BATEIBLCKUX UHTEP(EHCOB.

Co3nanue u 00paboTKa TEKCTOBBIX (palIoOB U JOKYMEHTOB C HUCIOJb30BAHUEM
TEKCTOBBIX PEAAKTOPOB M mporieccopoB. [IporpaMMHbie cpeicTBa CO3MaHHS U
00pabOTKH JIEKTPOHHBIX TAOJIHII.

[Iporpammubie cpencTBa co3faHusi TpapudIecKux OOBEKTOB, Tpaduyueckue
nporieccopsl (BEKTOpHAs U pacTpoBasi rpaduka).

ITonsarue mHGOPMAITMOHHON CHUCTEeMbl, OaHKM W 0a3bl MaHHBIX. Jlornmyeckas u
bu3ndeckass opraHuzamusa 0a3 JaHHBIX. Mojaenu TpeACTaBICHUS JTaHHBIX,
apxutektypa u  ocHoBHbie (QyHkimuu CYBJl. Pacmnpenenennnie B/l
[IpuHIMOIMATBHEIE OCOOCHHOCTHM M CpPaBHUTENBHBIE XapaKTEPUCTUKHU (haiii-
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CEPBEPHOM, KIMEHT-CEPBEPHOM M HWHTPAHET TEXHOJIOTMM paCIpeleICHHON

00pabOTKH JTaHHBIX.

Pemauumonneii  moxxox Kk oprammszaumu  bJI.  basucHeie  cpenctsa
MaHHUIYJUPOBAHUS  PEJSIMMOHHBIMU  JAHHBIMH. METOAbl  MPOEKTHUPOBAHUS
pPEISIMOHHBIX 0a3 JaHHBIX (HOpMaau3alusi, CEMaHTUYECKOE MOJEIUPOBAHUE
naHHbIX, ER-quarpammer).

S3piku mporpammupoBanuss B CYBJl, ux kiaccupukanus u OCOOEHHOCTH.
CranmapTHbBIN 361K 0a3 1aHHBIX SQL.

IlepcnexktuBHble KoHUenuuu mnoctpoenuss CYBJ[ (HeHOpMann3oBaHHBIE
pemsiunonHble b1, 00beKTHO-OpUEeHTHPOBaHHBIE 0a3bl JAHHBIX U AP.).

OcHOBHBIE CETEBbIC KOHIEMIIUU. [ T0OAIbHBIE, TEPPUTOPUATILHBIE U JIOKAJIBHBIC
cetu. IIpobmembr  crammaptusanuu. CereBas wmoxaenb OSI.  Mogenu

BSaHMOHCﬁCTBHﬂ KOMITIBIOTCPOB B CCTH.

Cpena mepemaun paHHbBIX. IIpeoOpa3oBanHue COOOIEHUNH B DJIESKTPHUYECCKHC
CUTHAJIbI, X BUJbI U mapaMmeTpbl. [[poBoHbIE U O€CTIPOBOIHBIE KaHAJBI TIepeaadn
JTAHHBIX.

Jlokanbuble cetu. I[IpoTOkOBI, 0a30BbIE CXEMbI MAKETOB COOOIIEHUNA U
TOIOJIOTHH JOKaJbHBIX ceTelt. CeTeBoe obopynoBanue JIBC.

I'nmo6anbubie cetu. OCHOBHbIE TOHATHUS U omnpezaesneHus. CeTh ¢ KOMMYyTaluen
[IAKETOB M SYEEK, CXEMOTEXHMKAa M IIPOTOKOJIbI. [IpMHIMIBI MeXKCeTeBOro
B3aMMOJICHCTBUS W OpPraHMU3alUU I0Jb30BATENBCKOrO JocTyna. Meroasl u
CpeIcTBa 3alMThl HHpOpMaIK B ceTsaX. bazoBbie TexHONIOrNHM O€30MaCHOCTH.

CereBble OIEpAallMOHHBIE CHCTEMBI. APXUTEKTypa CETEBOM OINEPalMOHHOU
CUCTEMBI: CETEBbIE 00OJIOUKU U BCTPOEHHBIE cpencTBa. O030p U CpaBHUTEIbHBIN
aHaJu3 MOIMyISPHBIX ceMencTB ceTeBbix OC.

[Mpunuuner  pyHkumoHupoBanus Internet, TumoBble WHGOPMAIIMOHHBIE
00BeKThI U pecypcbl. KitoueBbie aciektsl WW W-TexHOn0THY.

Anpecariust B cetn Internet. Metonbl u cpeicTBa moucka WHGOPMAIMHA B
Internet, nHGOPMAIITMOHHO-TTIOUCKOBBIE CUCTEMBI.

S3pikn  um cpeactBa mnporpammupoBaHus Internet npuioxeHun. A3bIK
runeprekcroBod  pasMetkn  HTML, OCHOBHbIE  KOHCTPYKIMH, CpPEACTBA
MOATOTOBKM T'MIEpTEKCTa (peaakTopbl U KOHBEPTOpHI). bazoseie mousatus VRML.
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Opranuzanus cueHapueB oTodOpaxeHus u npocmorpa HTML nokymeHToB ¢
UCIIOJIb30BaHUEM O0BEKTHO-OPUEHTUPOBAHHBIX SI3bIKOB IPOTPaMMHUPOBAHUS.

[IpeacraBnenre 3Byka W HM300paKEHHS B KOMIBIOTEPHBIX CHUCTEMAaX.
YcrpoiicTBa BBOAA, 00pabOTKM M BbIBOAA MyJbTHMennUa nHpopmauuu. Gopmarsl
NpEJCTaBICHUS 3BYKOBBIX M BuaeodaitmoB. OnudppoBka HU  KOMIPECCHUS.
[TporpaMMHBIE CpeAcTBa 3amUCH, OOpaOOTKM M BOCIPOU3BEACHHUS 3BYKOBBIX U
Bueo(daitioB. MynbTuMea B BBIYUCIUTENbHBIX CETAX.

OcHOBHbBIE pa3fenbl TEOPUM U TPUIOKEHHH MCKYCCTBEHHOIO HWHTEIIEKTA.
Onucanue M TNOCTaHOBKA 3a/Jayd. 3aJauyd B MPOCTPAHCTBE COCTOSHUM, B
npocTtpaHcTBe Hened. Knaccudukanus 3aqad no cTeneHu CloKHOCTH. JIMHelHbIe
anroputmsbl. [lolMHOMUAIBHBIE ANTOPUTMBL. DKCIIOHEHIUATBHBIE aJITOPUTMBI.

Buael 1 ypoBHU 3HaHMil. 3HaHUS W JaHHble. PakTel U npaBuia. [IpuHIHIBI
opraHu3anuy 3HaHui. TpeOoBaHMs, NPEIBSABISIEMbIE K CUCTEMAM IPEACTaBICHUS
u o0paboTku 3HaHMWA. PopManu3Mbl, OCHOBAHHbIE Ha KJIACCHUYECKOH W
MareMaTudeckou Jjorukax. CoBpemeHHble TOTUKU. PpeiiMbl. CeMaHTUYECKUE CETH
u rpapel. Mogenu, ocHOBaHHbIE Ha mnpeueaeHtax. [IpuoOpereHue wu
dbopmanuzamnus 3HaHui. IlonmonHenue 3HaHui. OO60OIIEHHE U KIaccU(pUKAIUs
3HaHWi. Jlornueckuii BBIBOJI W yMO3aKItOueHHE Ha 3HaHUsAX. [IpobieMbl u
MIEPCIIEKTUBBI MTPECTABIICHNS 3HAHUM.

Ha3nauenue v mpUHIMIBI TOCTPOEHUSI IKCIEPTHBIX cucTeM. Kiaccudukanus
AKCHEPTHBIX CUCTEM. MeToA0J0oTUsl Pa3pabOTKU SKCHEPTHBIX CUCTEM. OTarlbl
pa3pabOTKM OKCHEPTHBIX cucTteM. [IpoGiemMbl W MEpPCHEeKTHBBI MOCTPOCHUS
AKCIIEPTHBIX CUCTEM.
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