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BBenenue
B OCHOBY HaCTOHHIeﬁ HpOI‘paMMbI IIOJIOKCHBI CJICII}'IOHII/IC JUCIHUIIIINHBI: CHCTGMHBIfI aHaJInu3,
JiCCIEIOBAaHME OIEpAlii, TEOpUss M METOAbl IIPHHATHS PCIICHHH, TEOpUs yIpaBICHHS,
MaTEMATHYICCKOC nporpaManOBaHHe, I[I/ICerTHaH onTUMH3aIsA, METOJbI I/ICK}’CCTBCHHOI‘O
HUHTCIIJICKTA U BKCHepTHBIC CHUCTEMBI, OCHOBBI I/IH(I)OpMaTI/IKI/I, I/IH(I)OpMaIII/IOHHBIC CUCTEMBI H
TEXHOJIOTHUH.
1. OCHOBHBIC NOHATHSA M 32Ja4Y¥ CHCTEMHOI'0 aHA/JIHU3a

TloHaTHS O CHCTEMHOM IIOAXOHE, CUCTEMHOM AaHaAJIU3CE. BBIIICHCHI/IC CUCTEMBI U3 CpeJIBI,
Ol'IpCIICIICHI/IC CUCTEMBI. CBoOMCTBa CUCTEMBI: LEJIOCTHOCTh H YJIEHUMOCTB, CBS3HOCTD, CprKTypa,
0pI‘aHPI3aI.IPI§I, PIHTGTpI/IpOBaHHBIC KadecTBa.

Mojenu  CHCTEM:  CTaTHYeCKHe, JWHAMHYECKHE,  KOHIENTyaIbHBIC,  TOIOJIOIHYCCKHC,
dopmanm3zoBaHHbIe (IPOLETYPhl hopMaNH3aLUK MOJIETEH cucreM), HHPOpPMAIIMOHHBIE, TCOPETHUKO-
MHOJKECTBEHHBIE H JIP.

Knaccubukanus cucreM. ECTeCTBeHHbIE, KOHICHTYalIbHbIE W HCKYCCTBCHHBIC, MPOCTRIC H
CIIOKHBIE, IIeJICHANIPABICHHBIE, IIEJIENO0Iaraolye, akTHBHBIC U MACCHBHBIC.

OCHOBHBIE METOJIOJIOTMYECKHE IPHUHIUIIBI aHAIH3a CUCTEM. 3aJayd CHUCTEMHOIO aHaJIM3a. Ponp
YyeJI0BeKa B pCIICHUHU 3a/1a9 CHUCTEMHOI'0 aHaJIn3a.

2. Mopeau ¥ METObI MPHUHATHS PemIeHuit
[locTanoBka 3amad npuHATHS pemeHuid. Knaccuukanus 3anad NPHHATHS pereHuii. OTanbl
perieHus 3a1a4.

JKCIIEPTHBIE MPONEAYPHl. 3ajauyd OLEHMBAHAS. AJIOPHTM SKCIEPTH3BL MeToapl TOIy4YEHHS
sKcrepTHOM uHpopMmarmy. 11IKkansl u3MepeHui, METOJIB SKCIEPTHBIX U3MEPEHHHA. MeTobI onpoca
3KCIIEPTOB, XaPaKTEPUCTHKH IKCIEPTOB. MeTo/IbI 00paboTku 3KCHepTHOI/I uH(pOpMalluY, OIEHKA
KOMIIETEHTHOCTH SKCIIEPTOB, OIIEHKA COTITACOBAHHOCTH MHCHHI 9KCIIEPTOB.

MeTo/isl MHOTOKPHTEpHANBHON OIEHKH anbTepHaThB. Kiaccu@pukaius METOJOB. MHoxecTBa
KOMIIPOMHCCOB M COTJIACHsl, IOCTPOEHHE MHOXeCTB. DYHKIHUS MOJE3HOCTH. AKCHOMATHYECKHE
METOABl MHOTOKPUTEPHATbHOW OIEHKH. IIpsMble METOMIBI MHOTOKPUTEPUAIILHOW  OICHKA
albTepHATHB. MeTObl HOpMAM3allik KpPUTEPHEB. XapakTEPUCTHKA MPHUOPHTETA KPUTEPHCE.
MeTomsl KoMIeHcauid. MeTo/ibl aHAIMTHIeCKOH Hepapxu. MeTo/sl IOPOroB HECPAaBHUMOCTH.
JlManoroBele METOAbl HPHHATHA pemeHuid. KadecTBEHHbIE METOJBI NPHHATHS peleHuM
(BepOasbHBIH aHATIN3).

IIpuHATHE pEIICHHH B YCJIOBHSX HEONPEIECTEHHOCTH. CTaTHCTHYECKHE MOJIEIN IPHHATHSL
pemenmii. Metons! riaobanpHOro kpurepus. Kpurepuu Baiieca-Jlamiaca, I'epmeitepa, bepayiu-
Jlammacca, MakcuMUEHBI (Banbaa), MunuMakcHoro pucka Couipka, I'ypsuna, Xomxeca-Jlemana
H JIp.

[IpuHATHE KOJUIEKTHBHBIX pemenuid. Teopema Oppoy M ee aHaM3. [IpaBuna OOJBIIMHCTBA,
Konnopce, bopna. [Tapanokc Konmopee. PaccrosHue B MpOCTPAaHCTBE orHomeHui. COBpEMEHHEBIC
KOHIIEIIMK TPYIIIOBOTO BBIOOPA.



Wrpa kak MoJe/b KOH(IUKTHON CHTYallUH. Kraccugukaiys urp. Marpu4Hbie, KOOIEPaTHBHEIC U
maddepennmanbabie Urpel. LIeHBI M ONTUMAIBHBIC CTPATCIHH. UucThle ¥ CMEIIaHHBIE CTPATETUU.
®yHKI¥s TOTEPh NP CMEIIAHHBIX CTPaTErusX. ['eoMeTPUYECKOE NpeJicTaBeHne urpsl. Hmknss u
BepXHsis IIEHBI WIP, CEMIOBas TOYKa. IIpHHIMI MHHMMAKCA. Pemenne urp. JloMmuHHMpyOmue 1
noJe3Hble crpaternu. Haxox/ieHne onTHMalIbHbIX crpateruii. CBeieHIE UIPhI K 3a/1a4¢ THHEHHOTO
IPOrpaMMHUPOBAHMS.

3. OnTuMH3ANHs 1 MAaTEMAaTHYeCKOe IPOrpaMMHPOBaHUE
ONTHMHU3AIMOHHBIH HOAX0J K IpoOjeMaM YIpaBI€HUS W [PHHATHSL pemrenuid. Jlomyctumoe
MHOXECTBO M TieyieBas (yHKius. QOpMBI 3alMCH 33/[@4 MaTEMaTHYECKOro MpOrpaMMHPOBAHIMIL.
Kiraccuukarus 3a1a4 MaTeMaTH4eCcKOro NporpaMMHpOBAHHISL.

[MocTaHOBKa 3ajaud JIMHEHHOro mnporpammupoBanus. CraHzapTHas W KaHOHHMHECKas dbopMbI
3amicH. | MIEPIUIOCKOCTH MW MOJIyPOCTPaHCTBA. JlonmycTHMbIE MHOXECTBA U ONTHMAIIbHBIC
pemends 3ajad JIMHEHHOIO MPOTrPaMMHUPOBAHMSL. VCIoBHS  CYIIECTBOBAaHMS M CBOWMCTBA
ONTHMATBHBIX PEIICHHH 3a/la4d JIMHCHHOro NMPOTPaMMHpPOBAHHS. OnopHbIE PEIECHUsT CUCTEMBI
JIMHEHHBIX YPaBHEHHH M KpaiHHE TOYKHM MHOXCCTBA JOIyCTUMBIX pemenuii. CpejieHue 3a1a4u
JIMHEHHOTO MPOrPAMMUPOBAHHS K JIACKPETHOH ONTHMH3ALUH. CHMILIEKC-METO/I.

JlokabHBI M II00anpHBIA SKcTpemyM. HeoOxomumble yCIOBHS 0€e3yCIIOBHOIO OJKCTpeMyMa
maddepenmmpyeMbIx Gpynkuuii. Teopema o cemoBoil Touke. HeoOXoquMBbIe yCIOBUS 3KCTpEMyMa
nuddepeHnmpyeMoit GyHKIMA Ha BBITYKIOM MHOXECTBE. Heo6xomumble yenosust Kyna-Takkepa.
3agaun 00 YCIOBHOM SKCTPEMYME U MCTOL MHoxuTenel Jlarpanxa.

[ToCTaHOBKA 3a/[aud BBITYKJIOr0 MPOrPAMMHPOBAHUS ¥ (OPMEI MX 3AIUCH. [IpocTeiimue CBOWCTBA
onTEMaTpHBIX ~ pemenmii.  HeoOxomumple M JIOCTAaTOYHBIC  yCJIOBUA JKCTpEMyMa
mbdeperimpyeMoii BRITYKJIOH (YHKIMH Ha BBITYKIOM MHOMECTBE 1 HX IIPUMEHEHHE.

OcCHOBHBIE TIOJXOABI K PEIICHHIO 3aJa4 ¢ OrpaHHYCHUSMU. Knaccudukanus 3a1a4 ¥ METOJIOB.
Mertosl NpoeKTHPOBaHUSA. MeTo MPOEKIUH TpaJueHTa. MeToJ yCIOBHOrO rpajuenTa. Meromsl
CBEJICHMS 3aj1a4 C OrPaHMYEHHSMH K 3a7a4aM Oe3yCIOBHOW ONTAMH3AIMH. MeTtobl BHEIIHUX H
BHYTpEHHHMX WITPAQHBIX (YHKIHH. KoMOMHUPOBAHHBIH METOJ TPOCKTHPOBAHUS H mrrpadHBIX
dymKImit. MeTo/1 3epKabHBIX IOCTPOCHUH. MeTo/1 CKOJB3SIIETO JOIMyCKa.

3ajaud  CTOXACTHYECKOro mporpaMmupoBanus. CTOXAaCTHUECKME KBA3HIPATUCHTHBIC METOBI.
IIpsMble W HeUpsMble METOJBL METOI NPOSKTHPOBAHMSA CTOXACTHYCCKHX KBa3WTPAHEHTOB.
MeTo/bl KOHEYHBIX Pa3HOCTEH B CTOXAaCTHYECKOM HNPOrpaMMHUpPOBAHHH. MeTo1bl CTOXaCTHYECKOM
aImpoKCUMAaIy. MeToIbl C onepanuei yCpeIHEeH . MeTopl CIIy4aifHOrO IIOKMCKA.

MeToxsl M 3aaud JMCKPETHOTO MPOrpaMMHpOBAHMs. 3ajaud MEJIO4YMCICHHOIO JTMHEHHOTO
IIPOrpaMMUpOBaHKsA. MeTOIBl  OTCEYCHHS Tomopu. Meron BerBeil W rpanuu. 3amaya o
HaszHaueHusX. BeHrepckuii aropuT™. 3a1a4i ONTHMHU3AINK Ha CCTAX U rpadax.

MeTo JMHAMAYECKOTO IIPOrpaMMUPOBAHMS UL MHOTOMIArOBBIX 3aiad TPHHATHS PELICHUHA.
[Ipunmun ontuMainsHOCTH bemmvana. OcHoBHOE (yHKIMOHANBbHOE ypaBHEHHE. BhraucimTesnbHas
cxema MeTo/ia IMHaMUYEeCKOro IporpaMMHUpOBaHHUSL.

4.0cHOBBI TEOPHH YIIPABJICHUS
OCHOBHBIC TOHATHS TEOPHH YIPABIEHHs: I€IM M NPUHIMIB YIPABICHHUS, JHHAMHYCCKAC
cHcTeMbL. MaTemarmdeckoe OIMcaHhe OOBEKTOB YNPABICHUS: TMPOCTPAHCTBO COCTOSIHUH,



nepefarouHbie  (YHKIUHM, CTPYKTypHble cXeMbl. OCHOBHBIC 3aJa4d TEOPUH  YIPABJICHHE:
CTaOMIN3aIHMs, CIeKEHHE, IPOrPaMMHOE YIPaBJICHHUE, ONTUMAJILHOE YIIPABICHHE, SKCTPEMAIIBHOE
perynmupoBanue. Knaccudukanms cucteMy yrnpaBieHHs.

CTpyKTypsl CHCTEM YIPABICHHS: Da3OMKHYTHIE CHCTEMbl, CHCTEMBI C OOpaTHOH CBS3BIO,
KOMOMHHUPOBaHHbIE CHCTeMbL. JIMHAMHYECKHE M  CTaTHYCCKHE XapaKTEPUCTUKH  CHCTEM
yIpaBJIeHHs: Mepexo/iHas M BecoBas (QyHKIMH M HX B3aWMOCBS3b, YaCTOTHBIC XapAKTCPUCTUKH.
TuUmoBBIE JUHAMUYECKHUE 3B€HBS U X XapaKTEPUCTUKH.

[TonsiTHe 06 yCTOWYMBOCTH CHCTEM YIpPaBICHHS. Y CTOMYMBOCTD 1O JIAIMyHOBY, aCHMNITOTHYECKAs,
SKCIIOHEHIMANbHAs ycToWumBocTh. O@yHkumu JlamyHoBa. Teopembl 00 yCTOWYMBOCTH H
HEYCTOMYHBOCTH.

VCTOWYMBOCTS JIMHEHWHBIX CcTanuoHapHBIX cucteM. Kputepuu Jlsmynosa, Jlsenapa-Illunapa,
I'ypuma, MuxaiiioBa. YCTOMYHBOCTD JIMHEHHBIX HECTAIMOHAPHBIX CHCTEM. YCTOHYHBOCTD
JIMHEHHBIX CHCTEM ¢ 0OpaTHOM CBs3bI0: KpuTepHii HalikBucTa.

KauecTBO NpPOIECCOB YIpPABJEHUS] B JIMHEHHBIX IMHAMMYECKHX cucTemax. [lokasaren KauecTsa
IEPEXO/IHBIX MPOIIecCCcOB. MeTobl o1leHKH KayecTBa. KoppeKius CHCTeM yIpaBJIeHU.

AGComoTHAs YCTOHIUBOCTD. ['eOMETpHYECKUE M YACTOTHBIE KPUTEPHUH a0COJIIOTHOM yCTONIMBOCTH.
AGcomoTHas crabunmzanus. AJANTHBHBIE CHCTEMBl CTaOMIM3alMU: METOH CKOPOCTHOIO
rpaJfeHTa, METOJ] LIeJIEBBIX HEPABEHCTB.

AHaIIUTHYECKOE KOHCTPYHUPOBAaHHUE. I/IJICHTI/I(bI/IKaI_II/IH JUHAMHUYECCKHUX CHCTCM. 3KCTpCMaJII>HBIe
PEryJIATOPBI — CAaMOOIITUMH3AITHs.

Knaccuduxanus JUCKPETHBIX CHCTEM aBTOMATHYECKOTO YyNPABJIECHWs. Y PAaBHEHHS HMITYJIbCHBIX
CHCTEM BO BpeMeHHOW o0iactd. PasomkHyThle cHcTeMbl. OnucaHue HMITYJIBCHOTO 3JIEMEHTA.
MiynbcHAas —XapakTEPHCTHKA IPUBEJCHHON HENpPEPBIBHOW 4YacTH. 3aMKHYThIE CHCTEMBL
VpaBHEHHsS Pa3OMKHYTBIX M 3aMKHYTBIX HMIIYJIbCHBIX CHCTEM OTHOCHTENIBHO pEHICTYAThIX
dynxrmii. Jluckpernsie cucteMsl. ZET-npeoOpazoBanue pemeTdarbix GyHKIMA i ero CBOACTBA.

IepenaTounas, epexoiHas U BecoBas QYHKIMH HMITyJIbCHOH crucTeMbl. Knaccupukarmst CHCTEMBI
C HECKOJBKAMH HMITYJIbCHBIMH JJIEMEHTaMd. MHOroMepHbIE MMITyJIbCHBIE CHCTeMBbl. Onmcanue
MHOTOMEPHBIX HMITYJIBCHBIX CHCTEM C IIOMOIIBIO IPOCTPAHCTBA COCTOSIHUM.

VY CTOHYABOCTD JUCKPETHBIX CHCTeM. MccliefioBaHHE YCTOMYHBOCTH IO HEPBOMY HNPUOIIHKXEHHUIO,
mertox GynKkimii JIsmyHoBa, MeTox cpaBHeHus. TeopeMsl 06 ycToiunsocTu: kputepuii 1llopa-KyHa.
CHHTE3 AHCKPETHOTO PETYJIATOPA IO COCTOSHHIO U IO BBIXOJY, IPH HAIMYUH BO3MYIICHUH.

OCHOBHBIC BU/BI HEIMHEHHOCTEH B CHCTEMaxX YIpaBieHUsA. MeETOJbl MCCIIEIOBAHHUS IMOBEICHHS
HEJIMHEHHBIX CUCTEM.

[nmajkue HEJIMHEHHBIX JAWMHAMHYECKHE CHCTEMBl Ha IUIOCKOCTH: aHalu3 YNpaBJIsIeMOCTH,
HabITI01aeMOCTH, CTAOHMIIM3UPYEMOCTH U CHHTE3 00paTHOM CBA3H.



Knaccudukanus onTUManbHBIX cUCTEM. 3afay onTuMu3anuu. [Ipunmun makcumyma [lorTpsiruna.
JluHamMuYeckoe IporpaMMHpPOBaHHE.

praBJICHI/Ie CUHTYJIIPHO-BO3MYIIICHHBIMH CUCTCEMAaMHU.

OBpPUCTHYECKHE METOIBI CTAOWIIM3AlMU: HEHPOCETH, Pa3MBITHIE MHOXECTBA, HMHTEIUICKTYaThbHOE
yIpaBJICHHUE.

5. KomnbroTepHbIe TEXHOJI0THN 00padoTKu nHpopmManuu
Omnpenenenue u oOmiasi KIacCHpUKAIKs BUJOB HHPOPMAIMOHHBIX TEXHOIOTHA. MOJIeu, METO IbI
U cpeicTtBa cOopa, XpaHEHHsS, KOMMYHUKAlUH U 00paboTku HH(OpPMAIUU C HCIOJIH30BAaHHEM
KOMITBIOTEPOB.

[IporpaMMHO-TEXHHYECKHAE CpPEACTBA pEaTH3allid COBPEMEHHBIX O(HUCHBIX  TEXHOJOTHIA.
CraHgapTsl OJTH30BATEIHCKUX HHTEPEIHCOB.

[Tonsitue wHGOpPMANMOHHON cHcTeMBbl, O0aHkM W 0Oa3pl gaHHBIX. Jlormueckas M (¢u3MUecKas
opraHm3anus 6a3 AaHHBIX. MoJienu NMpeacTaBiIeHUs JaHHBIX, apXUTEKTypa U OCHOBHbBIE (pYyHKIIUU
CYB/. Pacnpenenennsie B/l. [Ipuanunuansasie 0COOEHHOCTH U CPaBHUTENBHBIE XapaKTEPUCTHKU
Gaiin-cepBepHOl, KIHMEHT-CEPBEPHOM M HHTPAHET TEXHOJIOIWHM pacnpeneneHHol o0paboTku
JTAHHBIX.

Pensmuonnsiii moaxon k opranu3anuu bJl. basucHbie cpeicTBa MaHUIYIMPOBAHUS PENSIIUOHHBIMHA
JAHHBIMH. MeTO/IbI TPOEKTUPOBAHUS PEISIUOHHBIX 0a3 JaHHBIX (HOpMaIU3allusl, CEMaHTUYECKOE
MOJIEIMPOBaHKE JaHHBIX, ER-1uarpamMmer).

S3p1iku mporpammupoBanus B CYB]], ux knaccudukanus u ocobeHHocTd. CTaHAapTHBIN 361K 0a3
nanHbx SQL. '

Cpena mepenaun JaHHBIX. [IpeoGpasoBanne COOOLIEHUN B 3JIEKTPUYECKUE CUTHAIBI, MX BHJBI U
napameTpsl. [IpoBoHbIE U GECIIPOBOIHBIE KAHAJBI IIEpeady JIAHHBIX.

JlokansHable cetd. [IpoTokomnel, 6a30BbIE CXEMBI MAKETOB COOOIIEHWH M TOIOJOTHH JIOKAJIBHBIX
cereit. CereBoe o6opynoBanue JIBC.

I'mobanbubie ceT. OCHOBHBIE MOHATHS. B omnpeaeicHus. CeTH ¢ KOMMYyTAaIlMe MakeToOB U sYeekK,
CXEMOTEXHHKAa ¥ MPOTOKONBL [IpUHIMIBI MeEXCETeBOro B3aMMOJCHUCTBHS M OpraHU3alluu
IOJIb30BATENILCKOrO JocTyna. MeToasl W cpejacTBa 3amuThl MHGOpManuu B ceTsX. ba3oBwie
TEXHOJIOTHH 0€30I1aCHOCTH.

CeteBble ONEpallMOHHBIE CHCTEMBL. APXHTEKTypa CETE€BOH ONEPAIlMOHHON CHCTEMBI: CETEBBHIE
0005I0YKH W BCTpoeHHBIE cpeacTBa. O030p M CpPaBHUTENBHBIM aHAIM3 TOMYJSPHBIX CEMEHCTB
ceteBrIx OC.

SI3pIku U cpejicTBa mporpammupoBaHus Internet mpunoxeHwit. SI3pIK THIIEPTEKCTOBON pa3METKU
HTML, ocHOBHBIE KOHCTPYKIIMH, CPEACTBA MOATOTOBKH rHIEPTEKCTA (PEAAKTOPhl U KOHBEPTOPHI).
BazoBrle mousituss VRML.



OcHOBHBIE pa3/iesibl TEOPUH U MPUIIOKEHUH HCKYCCTBEHHOTO HHTeIUIekTa. ONMrcanne U MOCTAaHOBKA
3a7a4d. 3aJa4d B MPOCTPAHCTBE COCTOSIHUU, B IpocTpaHcTBe meineil. Kimaccudukamnus 3amad mo
CTENEHH CIIOXKHOCTH. JInHelHble anroputMel. [lonmHOMHANIBHBIE AITTOPUTMBL. DKCIIOHEHIIHAIEHBIC
AJITOPUTMEL.

Bunp! u ypoBHH 3HaHUH. 3HaHUS M JaHHbIE. DakThl U npaBuna. [IpHHIUIIEI OpraHU3anuy 3HAHUH.
TpeGoBanusi, mpeabsABIsSEMblE K CHCTEMaM IPEJICTaBICHHUS W 00paboTKH 3HaHHM. PopMaTH3MBbI,
OCHOBAaHHBIE Ha KJIACCMYECKOH M MareMaTudeckodl jorumkax. CoBpeMeHHBIC JIOTHKH. DpeiMbl.
CemanTnueckue cetd u rpadpl. Mojenu, OCHOBaHHbIE Ha Ipele/neHTax. lIpuoOpereHue u
dopmanmzanus 3Hanui. [lononnenue 3nannii. O600menue u Kiaccupukanus 3Hanuid. Jloruueckuit
BBIBOJI U YMO3aKIIfOUeHHEe Ha 3HaHUAX. [[po0eMbl 1 epCcreKTUBEI IPE/ICTaBICHHUS 3HAHUM.

HasnaueHue ¥ NpHUHIKIBI HOCTPOECHUS IKCIEPTHBIX cucTeM. Kitaccuduxanus sKCIepTHBIX CHCTEM.
Mertopmonoruss pa3pabOTKU S3KCIHEPTHBIX CHCTEM. OTambl pa3padOTKH JKCHEPTHBIX CHCTEM.
[Tpo6GneMbl ¥ TEpCIEKTUBHI IIOCTPOESHUS SKCIIEPTHBIX CHCTEM.
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