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BBEJEHHUE

CucTeMHBIN aHaMU3 — 3TO KOMIUIEKCHAsI JUCHUIUIMHA, O0BEKTOM KOTOPOM SBIISIOTCS
LeJIeHaNpaBJIEHHbIE 3praTuyeckue (YeJIOBEKO-MalIMHHbIE, OpraHN3allMOHHO-TEXHUYECKHE,
MH(OPMALIMOHHBIE) CUCTEMBI, a MIPEIMETOM — MPOOJIEMBbI, CBSI3AHHBIE C MOJECIUPOBAHUEM,
aHAJIM30M, IPOECKTHUPOBAHMEM U MOJAEpHHU3alMed Takux cucreM. OCHOBHOE BHHUMAaHHE
CHUCTEMHOT0 aHaJn3a TaKUM 00pa3oM KOHIICHTPUPYETCS Ha CTPYKTYPUPOBAHHH MPOOIEM U
MPUHATAU MHOTOKPUTEPHUAIBHBIX PEIICHUH, KaK MPaBUJIO — C YUETOM HEONPEACICHHOCTEN
U CYOBEKTHBHBIX (akTOpoB (MPEANOYTEHHUM, HSKCHEpTHbIX 3HaHui). I[lpu Takom
«CTPYKTYPHO-ONEPALIMOHHOM TIOAXO0/E» CUCTEMHBIA aHalIM3 BBICTYNAeT KaK pPa3BUTUE U
«paciMpeHue» uccieoBanus onepanuil. Kparko, XoTs U HEMOJHO, 3TO MOXHO BbIPa3UTh
bopmMymoli: «CHUCTEeMHBIH aHadW3 — 3TO HCCIENOBaHHE IUIIOC HAOop HehOopMaIbHBIX
METOJIOB». DTOT MOAXOJ TMpeasiokeH B pabdorax H.H. MowuceeBa u moiyduil pa3BUTHE B
MHOTOYMCIIEHHBIX HAaY4YHBIX paboTax, B ydeOHHMKaX. B psmy Takux y4deOHBIX HW3JAaHUN
CJielyeT OTMETUTH BBIIIEIINE B MOCIEAHUE TOAbl B YKpauHEe y4EOHHKHU MO CUCTEMHOMY
ananmu3y M.3. 3ryposckoro u H./I. [Tankparosoii, A.B. Katpenko, K.A. Copoxu.

CoBpeMEHHBI CUCTEMHBIN aHAU3 CBSI3aH C NMPOEKTHPOBAHMEM HH(OPMALIMOHHBIX
TEXHOJOTMH W cucteM. B cBOw odepenp, B PEIIEHHMH CHCTEMHBIX MpPOOJeM BCE LIMpeE
MPUMEHATCS KOMIBIOTEPHBIE CHUCTEMbI MOIACPKKU IPUHATHS PEUICHUN, SKCIEPTHBIE
CUCTEMBI, CHUCTEMbI HMUTALIMOHHOTO MOJEIUPOBAHHS.

B cooTBeTcTBUU € IEHCTBYIOLIUM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
mucuuiinHa  «CHUCTEeMHBIH aHaMM3» SIBIAETCS O00s3aTeNbHOUW ISl CTyIeHTOB 122 —

((KOMHLIOTepHLIC HAaYKW» U BXOJAUT B MUKJT JUCIHUILIINH eCTCCTBeHHOHaquOﬁ IIOATrOTOBKH.
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1. PABOYASA TPOI'PAMMA JUCHUIIJINHBI

1.1. Ileasb u3amaua

VueOnas nuciuiuimaa «CUCTEMHBINA aHAIW3» ABIAETCS 00A3aTEILHOW U BXOIUT B
LUK TACHMUIUIUH MPOoeCCHOHATBEHON U TPAKTUYECKOM MOJTOTOBKH.

Ilenv u3yuenusn Oucyuniunsl — YCBOCHUE 3HAHUW U TPUOOPETECHUE HABBIKOB,
HEOOXOAUMBIX JJISl PeLIeHUs 3a/1a4 IIPH aHaJIu3e U pa3padoTke HH(OPMAIIMOHHBIX CUCTEM.

B pe3ynbrare nuzydeHus: AUCUUILTUHBI CTYIEHT JOJKEH:

3Hamb:

- TEOPETUYECKUE OCHOBBI CUCTEMHBI HAYK;

- OCHOBHBIE€ METO/Ibl CHCTEMHOT'O aHAJIN3a;

- METO/Ibl IPOSKTUPOBAHUST KOMITBIOTEPHBIX HHHOPMAITMOHHBIX CUCTEM.

ymemp:

- CaMOCTOATEIBLHO JIeJaTh MOCTAaHOBKY (CTPYKTYpHUPOBAHHUE) CUCTEMHOM MpOOJIeMBbI;

- IPUMEHSTH AITOPUTMbI METOJIOB aHAJIN3a PEIICHHUIH;

- Ha OCHOBE aHajlu3a Leled CcucTteMbl BbIOMpPAaTh W OOOCHOBBIBATH METOIbI

MIPOCKTUPOBAHUS, aHATTU3UPOBATH U UHTEPIIPETUPOBATH MOTYUCHHBIC PE3YIIbTATHI;
- IOJIb30BaThC ~ KOMIBIOTEPHBIMH  CPEJICTBAMHU  CHUCTEMHOIO0  aHalu3a |
MIPOEKTUPOBAHUS.

Jlna ycnewnoii coauu 3K3ameHa no OucyunjiuHe HeooOXooumo: TpopadoTaTh
BOIIPOCHI KOHTPOJIBHOW pabOThI, TOATOTOBUTHCS K IK3aMEHY MO BOIPOCAM JAUCIUTIIAHEI.

Céa3zp ¢ Opysumu oucyunaunamu: TACUUIUIMHA ABIIsieTCs 0a30BOM IPU MOArOTOBKE
OakanaBpoB HampasieHus: «KommbrorepHbie Haykny. HaBbIkM U yMEHUS 3TOU AUCITUTUIMHBI
MPUMEHSIOTCA B TAKUX JUCHUILIIMHAX, KaK « Teopust NpusHTUS pelieHni», « KoMnbloTepHbie
METOJIbl MHTEJUIEKTYyaJbHOW 00paboTKu naHHbIX», «[IpoexTupoBaHune WHGOPMAIMOHHBIX
YIPABISAIOMIUX CUCTEM» U JIP.

[IpuoOpereHHble 3HAHUS W YMEHHS HMCIOJIB3YIOTCSA MPU KYPCOBOM M JUILIOMHOM

IIPOCKTUPOBAHUMU.
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1.2. CopepxaHue TUCHUILIHHBI

Paszges I. OCHOBBI CHCTEMHBIX HAYK

Tema 1. Ocnosvt meopuu cucmem; CmpyKmypa CUcmemMHslxX HayK

CuctemMHBI aHaMM3 — KOMIUIEKCHAs, CHUHTETHYEcKas AucuuruinHa. CHCTEMHBIN
aHalu3 YYUT IIUPOKO M OOBEKTUBHO MBICIUTh, «pa30UpaTh» CIOXKHBIE MPOOJIEMBI,
CHHTE3UPOBATh PAllMOHAIILHBIE, TPABUIIHHBIC PEIICHHUS.

CucTteMHBIN MOAXOA ¥ CUCTEMHBINH aHAINU3 — MOIIHBIE HHCTPYMEHTHI YIOPSAI0YCHUS
1 3 PEeKTHBHOTO HMCIIONBL30BaHUSI 3HAHWMN, OMNBITA, NHTYUIIUN PYKOBOIUTENCH, SKCIIEPTOB,
CIIELMAINCTOB, 1a U COBPEMEHHO OOpa30BaHHBIX JIO/IEH B BOIPOCAX MMOCTAHOBKM LieJIed U

pereHus CIoKHBIX nmpodieM. IIpobiem camoro pa3nu4HOro xapakrepa.
OcHognvie NOHAMUSA U ONpeoeleHUs]

MHoxecTBO — 3TO0 OOBEAMHEHHWE B €IUHOE IIEJIO€ BIIOJHE OIpeaeIEHHBIX,
pa3anMvaeMbIX JEMEHTOB (TOUYEK, MPSMBIX, YpaBHEHUHN U T.1.). MHOXecTBO 3amaércs aubo
MIEPEUUCIICHUEM €T0 JIEMEHTOB, TMO0 yKa3aHUEM IpaBuia, ONpPeaesOIIEro ux.

Cuctema — 3TO TOXE COBOKYIMHOCTh OOBEKTOB JHO00N TPHUPOILI, HO HE JH00as.
Cucrema Kak COBOKYIHOCTb OIpENENSETCS HE MpaBUilaMHu, a cBoicTBamu. I[Ipumepsl
CHCTEM: OpPraHu3M, aBTOMOOMJIb, KOMIBIOTEP, UHTEPHET, MpEeINpUsITUe, HHPOPMAIIMIOHHO-
aHaJUTUYECKAasl CHUCTeMa, CHCTeEMa MeXAyHaponHoro nmpaa. [Ipumepsl «Hecucrem»
(kmacTepoB): Kyda KUPIUYEH, 1eTaei, ToJa, MacCakuphbl B TPAMBaiHOM BaroHe.

[lo mMpPOUCXOXKIEHUIO CHUCTEMBI JIEJSATCA HA: ECTECTBEHHBbIE (NPUPOJHEBIE),
HCKYCCTBEHHBIE (TEXHUYECKHE), HCKYCCTBEHHBIE (A0CTpaKTHBIE), KOMIUIEKCHBIE (COUETaHHE
B OJIHOM CHCTEME HECKOJBKHUX THUIIOB).

CBOWCTBO COBOKYITHOCTU OOBEKTOB JIFOOOH MPUPOBI, KOTOPOE HE SBJISETCS CYMMOI
WM CPEAHEB3BEIICHHBIM CBOMCTB 3TUX OOBEKTOB, U MIPU 3TOM SBIISIETCS CBOMCTBOM Ooliee
BBICOKOTO  OPraHM3allMOHHOTO  MOpsAKa, YeM CBOHCTBa OOBEKTOB, Ha3bIBAETCS
UHTErPaTHBHBIM CBOWCTBOM (IMEP/PKEHTHOCTh, SMEP/PKEHTHOE CBOMCTBO).

CucremMa €O CJIOXHBIM, ABTOHOMHBIM, HEOYEBUIHBIM IOBEIECHHUEM Ha3bIBAECTCS
CJI0KHOM cucTeMoi. CII0KHOCTb CHUCTEMBI ONPEAEIIAETCS B MIEPBYIO OUEPENb CI0KHOCTBIO U
pa3zHooOpa3ueM CBA3EH.

Cucrema, cocrosimias U3 OOJBIIOTO YHUCIA HJIEMEHTOB, HA3bIBaeTCs OOJBIION

CHUCTEMOIA.
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OneMeHTOM (KOMIIOHEHTOM) CHCTEMBI Ha30BEM HEKOTOPbIA OOBEKT, KOTOPBIN
o0yalaeT CBOMCTBOM WJIM CBOMCTBaMH, BaXXHBIMHU JUIS pacCMaTpUBaeMOM MpoOJIemMbl, HO
BHYTPEHHEE CTPOCHHE €r0 B paMKax 3TOM MpoOJieMbl MOKHO HE PaCCMaTpPUBATh.

B pamkax apyroil mpoOieMbl 3J€MEHT MOXET ObITh CHUCTEMOM (TmojacucTeMon). A
cUCTEMa MOXXET B CBOI oOdepelb ObITh MOACUCTEMON Oojiee KPYHMHOM CHUCTEMBI —
Hajcuctembl. Hanpumep, ans ¢pakynsTeTa 1 By3 — Hagcucrema, a kadeapa 11 — moxcucrema
(puc. 2.1), MupoBas 5SKOHOMHKAa — HAJCUCTeMa JUIsI SKOHOMHUKH HAlMOHAJIBHOM.

Ha,Z[CI/ICTeMy Ha3bIBAIOT TAK)KE BMEILIAIOIICH CUCTEMOM.

Kadenpa 11
ParyIeTeT 1
Kadenpa 12
Kadenpa21
BY3 dakymeTeT 2 <
Kadenpa22

Pucynok 2.1 — Mepaxuueckas cTpykTypa By3a

CBs3b — ATO BaXHBIW I 1I€JIEH pacCMOTPEHUsT OOMEH BEIIECTBOM, SHEPrUeH HIH
uH(popMaLMe MexAy 3JIEMEHTaMU CUCTEMBI, WJIM MEXAY CUCTEMOW M BHEUIHEH cperou.
CBs3p10 Oy/1eM Tak)Ke Ha3bIBATh MAaTEPUABHBIN KaHAJ TAKOTO B3aMMOACHUCTBUS (Hampumep,
IIPOBOJI, ONTHYECKOE BOJIOKHO, 3JEKTpOMarHuTHoe 1mose). CBs3W NPHUCOEAMHSIIOTCS K
AJIEMEHTaM 4Yepe3 BXO/bl U BBIXO/IbI.

Paznuume Mexay 3JI€MEHTOM W CBS3bIO (KaK KaHajIOM B3aMMOJCHCTBHS): CBS3b
TOJIbKO MepefaeT HEeYTO, a AJIEMEHT 3TO He4TO (BELIECTBO, HEPruio, MHGOPMAIHIO)
CYILECTBEHHO nepepadaTriBaeT. O0IIee HA3BaHUE AIIEMEHTOB U CBSI3€M: 3BEHbSI CUCTEMBI.

OOGmiee onpeneneHue CUCTEMBI.

Cucrema — 3T0 COBOKYITHOCTB 3JIEMEHTOB, 00JIaatomiast CaeIyIOIUMHU TPU3HAKAMH:

a) CBSI3SIMM, TO3BOJISIONIMMHU TIOCPEACTBOM IEPEXOJOB IO HUM OT JJIEMEHTa K
AJIIEMEHTY COCAMHUTH JIBa JIIOOBIX 3JEMEHTa COBOKYMHOCTU (TO €CTh CHUCTEMY MOXHO
MIPEICTaBUTh CBSI3HBIM rpadoM — rpadom cBsizeil);

0) MHTErpaTUBHBIM CBOMCTBOM (Ha3HA4YeHHEM, (DYHKIHUCH, MOBEACHUEM) OTJIHMYHBIM
OT CBOHCTB DOJEMEHTOB H HE SBIAIOLIMMCS CyMMOH (OObeIMHEHHEM) WU
CPEIHEB3BELIEHHBIM CBOMCTB OTJEJIBbHBIX 3JIEMEHTOB.

[Tpu3Hak a) Ha3bIBAIOT CBSI3HOCTBHIO CHUCTEMBI, MpU3HAK 0) — (QyHKUMEH CHCTEMBI.

VYkazaHue 3J€MEeHTOB, CBSI3e U SMEPAKEHTHBIX CBOMCTB ((DYyHKIIMIT) KOHKPETHON CHUCTEMBI

7
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Ha3bIBAETCS OMMCAHUEM (3aJ]aHMEM) CUCTEMBI MO ompezeneHuto. CucreMa, Kak MpaBHIIO,
o0JalaeT HECKOJIbKUMM WHTETPATUBHBIMU CBOWMCTBaMH, (QyHkuusmu. Ha3zHaueHume -—
CBOMCTBO MCKYCCTBEHHOM, LEJICHANPAaBICHHON cucTeMbl. VIMEHHO Takue cucTemsl

SBJIIFOTCS] OCHOBHBIM OObEKTOM CHCTEMHOTO aHAJIM3a.
Cmpykmypa cucmemHou HayKu

Jlnia  toro  yToObl  NIpeACKa3biBaTh, IMPOTHO3UPOBATH  CBOMCTBA  CHUCTEM,
ONTUMHU3UPOBATH UX, YIPABIATh MU HEOOXOAUMO BJa/IeTh HEKOTOPHIM MHCTPYMEHTapUEM
(Habopom 3HAHUN M METO/IOB). DTOT MHCTPYMEHTApUl CO3AETCSI KOMILIEKCOM CHUCTEMHBIX
HayK, KOTOPBIH MOXKHO Ha3BaTh «CHCTEMHKC» (Systemics, MO aHaJOTMM C €Conomics —
KOMILJIEKCOM HayK IO ASKOHOMHKE). JlJis 0003HaueHHs] BCEr0 KOMIUIEKCA CUCTEMHBIX HayK
MBI yaie OyAeM HMCIOIb30BaTh TEPMHUH «CUCTEMHAs Hayka». B Hero BXonsaT Tpu 0a30BBIX
HayKH: TEOpUsI CUCTEM (CHCTEMOJIOTHS ), CHCTEMHBINA aHAIN3, CHCTEMOTEXHUKA (CUCTEMHBIM
cuHre3). CMexHble HAyKd: KMOEpHETHKa, UCCIEAOBAaHUE OMepaliii, CHHepreTuKa, Teopus
uHpopManuu U nHHOPMATHKA, UCKYCCTBEHHBIN MHTEIIEKT.

[IpaBo Ha cyliecTBOBaHHME W TOJE3HOCTb CHUCTEMHBIX HayK OOBSCHAIOTCS TeM
YAUBUTENIbHBIM (PaKTOM, UTO B CUCTEMAX U3 AJIEMEHTOB PA3IMYHON MPUPOIbl HAOIIOJAIOTCS
oX0kHe (M30MOP(HBIE) CTPYKTYPHI U MPOLIECCHI.

CucreMbl, Kak MpaBWiIO, SIBJISIIOTCS Pa3BUBAIOILMMUCA, NPUUEM OHM IPOXOIAT
MOXO0XkHe 3Tarbl pa3BUTHA. CaM (PaKkT yCTOWYMBOTO CYIIECTBOBAHUS CUCTEMbI HAKJIAbIBAET

OYCHb BA’KHBIC OI'PAHUYCHUA HA q)OpMI)I " XapaKTCpP 93TOro CymecCTBOBaHUA.

Tema 2. Cucmemmnoltit n00x00

Cuctemusiit nogxon (CII) — ato meTomomorus (T.e. cOrjlacOBaHHBI HAOOP METO/I0B)
palMOHAIBHOTO HAy4YHOro NO3HAaHMS M mpakTUKA. B ocHoBe CII nexur npuHOUN
CHUCTEMHOCTH, KOTODPBIM YKa3bIBaeT HAa HEOOXOJMMOCTb M TIOJIE3HOCTh HCCJIEIOBAHUS
00BEKTOB KaK CHCTEM.

OOBEKTHI — ATO CYIIHOCTH, CYIIECTBYIOIINE MOMUMO 4ejoBeka. Ho 00beKThl MOryT
BOCIIPUHHMMATHCS YEIOBEKOM («HCCIIe0BaTEIEM») Yepe3 CBOM OUIYIICHUS (MU MOKa3aHUs
MPUOOPOB), OHU MOTYT M3Yy4aThCs, KOHCTPYUPOBATHCS. OT OKPYKAIOIMIKNX 00HEKTOB YEIOBEK
MOJIy4aeT T€ WJIM WHBIE OIIYIIEHUs, CBEJCHUS, 3HaHUA. Bo B3aumMoneicTBUU ¢ 00bEKTaMU
YeJI0BEK JOCTUTACT WUJIM HE JOCTUraeT CBOMX Ielieii. boiee Toro, TOIbKO B3aUMOICHCTBHE C
00BEKTaMU MO3BOJISIET EMY CYJIUTh, JIOCTHUT JIM OH CBOMX II€JIeH UK HET.

Toro, xT0 00JNIaa€T CO3HAHUEM, OINYIICHUSIMH, CIIOCOOHOCTHIO CTaBUTH IENIHU H
TUIAHUPOBATh CBOU JIEWCTBHSI, B CUCTEMHBIX HAayKax Ha3bIBalOT CyOBEKTOM. B cucTeMHBIX

HayKax HMCIIOJNb3YETCsl TAKXKE TEPMUHBI «aKTop» (OT aHIJI. t0 act — melcTBOBATH) U «JIHLO,

8
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npuHumatouiee pewenue» (JIIIP). Ilpumensercs TepMUH «IEUUIAEHT», AHAJIOTUYHBIN
tepmuny JIIIP. DTu TepMUHBI TOTYEPKUBAET CIIOCOOHOCTh CyOBhEKTa HE TOJIKO MO3HABATH
U IJIAHUPOBATh, HO U JAEUCTBOBAaTh, AKTUBHO BIIMATH HA CUTYALMIO, IPUHUMATh PEILCHUS.
OTmeTHM, 4TO TEPMHUHBI 3TH MOT'YT OTHOCHUTBCSI HE TOJIBKO K OTAEIBHOMY JIMIY, HO M K TaK
Ha3bIBAEMOM «KOHCOJIUIUPOBAHHOM I'PYNIE», BBICTYIAIONIEH KaK €ANHOE LEN0E.

Takum o00pa3oM, CHCTEMHBIH MOAXOJ — 3TO METOAOJOrMYEcKas OCHOBa
UCCIICZIOBAHUSI CIIOKHBIX OOBEKTOB JIOOOH MPHUPOIBI, HE TOJBKO TEX, YTO H3Y4aloTCi B
cucreMHoM aHanu3e. CII momoraeT mpaBUIIbHO, aJIeKBATHO CTABUTh MPOOJIEMBbl HAyKH U

MPAKTUKH, BEIPAOATHIBaTh 3(PEKTUBHBIE CTPATETUU X PEILICHUS.

Tema 3. Cucmemmuntii ananus
CucmeMHblﬁ AHAJIU3 KAK aHalu3 cucmem u aHaiu3 I’lpO6Jl€M

CucteMHBbIN aHaIM3 — 3TO HayKa O METOAaX M TEXHOJIOTHSX, HUCIOJIb3YyEeMbIX IJis
UCCJIEeIOBAHUS CIOKHBIX CUCTEM M JJI1 MOJJCPKKH OOOCHOBAHMS PEIICHUM MO CIIOKHBIM
mpo0JIeMaM TeXHUYECKOT0, SKOHOMHYECKOTO, COIIMAIEHOTO, MOJTUTHYECKOTO XapaKTepa.

CoBpeMeHHBII CHUCTEMHBIN aHAIIN3 CIIOCOOEH MHTETPUPOBATH B CBOIO METOOJIOTHIO
KaK TOYHBIE METOJBI (MAaTeMAaTHYECKHE MOJEIM CHUCTEM), TaK M HePOpMaIM30BaHHBIC
«OBPUCTUYECKUE» METO/IbI, OIIBIT, 3HAHUS U UHTYHUIUIO SKCIIEPTOB, CIIEIIUATUCTOB.

CucTeMHbI aHAJIM3 UMEET JIBE€ BETBU: aHAJIM3 CUCTEM M aHAU3 Mpolbiem (puc. 2.2).

[IpobGnemoii (cucTeMHOM 3amaueil) B CHCTEMHOM aHAJIU3€ HA3bIBACTCS CJIOXKHAS U
HEONpeaeiCHHas 3ajava, JOMyCKaromas JTUO0O HECKOJbKO MPUEMJIEMBIX pEe3yJIbTaTOB
pemieHus, MO0 HH OJHOTrO (HEpaspemraeMas Ha JaHHOM JTale, B JAHHBIX YCJIOBHSIX
npobsiema). [locrnenoBaTenbHOe, CKOOPAMHUPOBAHHOE, CUCTEMHOE PEIICHUE «BHEITHUX» U
«BHYTPEHHHMX» MPOOJIeM, BOSHUKAIOIIUX B MPOIECCE Pa3padOTKH CHUCTEMBI, U COCTABJISIET
npoeKT. [IpoeKT — 3TO OCyIIECTBUMBIM 3aMBbICEI.

ba3oBbIX 337249 B aHAIM3€ CUCTEM BCETO JIBE: SKCIIEPTHAS U KOHCTPYKTHUBHAS.

DKcIiepTHas 3aja4ya: Ha OCHOBAaHWU 3HAHUMW, MMEIOIIMXCS HA HACTOSIIUNA MOMEHT,
OMmMCcaTh MPOIUIOE WU TpeAcKa3aTh OyIyllee paccMaTpUBAeMON CHCTEMBI, a TaKKe
BBISIBUTh HEOUEBHJIHBIE TPOIECChl B HAcTosAmEeM. Mojenb, co3JaHHas Ijs penieHus
AKCIIEPTHOM 3a/1auu, HA3bIBAETCS MMO3HABATENHLHON MOJIeNbl0. PelieHne sxcrepTHOMN 3a1a4uu:
cueHapuii. CueHapuii — 3TO OMNMCAHHME SBOJIIOIUM CUCTEMbI C YYETOM €€ OKPYKEHHS.
CueHapuii 10DKeH 00OCHOBAHHO, PAllHOHAIBHO OTBEYATh HA BOIPOCHI: «YTO TMPOUCXOIUT B
HACTOSIIEE BPEMSA?, «UTO MPOU3OILIO ObI, €CIH. .. 7», «4TO MPOUIOUIET, €CIIH. .. 7».

KonctpykTrBHas (mMpoekTHas) 3ajada: co3/laTh HEKOTOPYIH CHUCTEMY C 3aJlaHHBIM
WHTETPATUBHBIM  CBOWCTBOM  (cBoictBamu).  [lpuuem  —  sddexTuBHYyr0O

KOHKypeHTOCHOCO6HYIO CUCTCMY. MOI[eJ'IB, CO3JaHHaA JId PpCIICHUA HpOCKTHOﬁ 3aJa4H,
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HA3bIBACTCS MPArMaTUYECKOM MOJENbI0. PelleHne KOHCTPYKTHBHOM 3aJayd — IIPOEKT.
[IpoekT — 3TO COBOKYIHOCTH JCHCTBUN M pelieHui, oObeAMHEHHAS OOIIMM 3aMbICIOM U
1eJIbI0, C BPEMEHHBIMU U PECYPCHBIMH OrpaHHYeHUsIMH. [IpoekT moimkeH 0OOCHOBaHHO,
paloHaIbHO OTBEYATh HA BOMPOCHI: «KAK CIENaTh, YTOOHI. .. 7», «KaKUMHU OYyJIyT 3aTpaThl U
PE3YNIbTAThI?», «KaK 3TO CAENATh JYyYLIUM 00pa3oM?».

OCHOBHBIM METOJIOM PEIICHHS U JKCHEPTHOM W TMPOCKTHOM 3aJaudd SBISIETCS

MAaTEMAaTHYCCKOC MOJCIMPOBAHUC.

CHCTEMHBIH AHATHS

.

AHATH? CHCTEM

AHanH3 mpodiaem

\! )
JKCllepTHaA 3a1a4a IIpoekTHad 3aja4a

\! )
ITosHapaTeIbHAL MO IIparmaTHYecKas MOJETh

\) 1
MoIenHpOBaHHE CTpyEKIYpHpOBaHHE
(mpamag 3amada 110O)

\! )
CueHapHH: OnTHMH3AIHA

00BACHEHHE, IPOTHO3HPOBAHHE

\! )

IIpoert

(oGpartHag 3agada 11O)

OnTHMHZAITHA

PucyHnok 2.2 — Cxema CUCTEMHOTO aHaJiu3a

«FeHepanLHa}I CcXeMa» CHCTCMHOI'O HCCIICJOBAHUA: ITOHUMAHUC — 00BsICHEHHE —
IMPOrHO3UPOBAHUC — IIPOCKTHUPOBAHNEC — YIIPABJIICHUC. Hemee TPpU O3Tamma OTHOCATCA K

aHaJIn3y CUCTEM, JIBAa OCTAJIbHBIX — K aHAJIN3Yy HpO6J’ICM.

Tema 4. Mamemamuueckoe mooeaupoeanue 6 CUCIEMHOM AHAU3E

MopenupoBanue — O3TO TIOCTPOCHHE M W3YYEHHE CTPYKTYPHBIX, JIOTHYECKUX,
MaTeMaTUYECKUX M JPYTHX aOCTPaKTHBIX Mojenel cucreM (KakK CYIIECTBYIOIIMX, TaK U

paBpa6aTI)IBaeMBIX) " IIPOLECCCOB B HUX.
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Mopnens — 3T0 0TOOpakKeHHE CYIIECTBEHHBIX CBONCTB OOBEKTa (CHCTEMBI) TIPU €TO
W3yYEHUH.

OCHOBHBIM METO/IOM M3YYEHHsI CUCTEM SIBJIICTCS MaTeMaTUYECKOE MOJCIIMPOBAHHUE.
JIJi1 IOCTPOEHUSI XOPOILIUX MaTeMaTUYECKUX MOJeNed Halo 3HaTh MPEIMETHYIO 00JacTh,
HY)KHBIC pa3/ielibl MATEMATUKU U IPUMEHSATh CUCTEMHBIHN MOJIXOI.

B cucteMHOM aHanm3e KIOYEBYIO POJIb UTPAIOT CUCTEMHO-CTPYKTYPHBIE HIJIH TIPOCTO
CTPYKTYpHBIE MOJIETH, MPEICTaBISAIONIME MPOOJIEeMy B BUIE CHUCTEMBI C OINpEACIICHHOMN
cTpykTypoit. Ilpu ux moctpoeHun wucnonb3yercs Teopus rpado. CTpyKTypHBIE MOIEIU
MOTYT MPU HEOOXOJUMOCTH TOTIONHATHCS JTHOOBIMU IPYTHUMH.

Baxxnyto posib urpaer Takxke BepOalibHas (CIOBECHAs) aHAJTUTHKA — PALlMOHAIBHOE,
JIOTUYHOE OMHCAHWE CUCTEMBI M MPOIIECCOB B HEW HA €CTECTBEHHOM s3bIke. B cucteMHoM
HCCIIEIOBAaHUU HE OOOUTHCH 0€3 3KCMEPTHBIX CYKJICHUN U He(OpPMaIbHBIX MpOLERyp. ITO

TaK Ha3bIBaeMbIil HH()OPMAIIMOHHO-AHATTUTUIECKUN METO].
IIpobnemnvie cumyayuu 6 ananuze cucmem

Paznuuarot Tpu npoOaeMHbIE CUTyalluy B aHAJIN3€ U MOJEIMPOBAHUM.

1) Xopowmo CTpyKTypUpOBaHHbBIE MpOOJEMBbl. 371€Chb MbI MOXEM IOCTPOUTH
aZICKBaTHYIO KOJIMYECTBEHHYIO MOJENIb M MCCIENOBAaTh €€, ONMpasCh HA MATEMAaTUYECKHE
METO/BL.

2) Cnabo CTpyKTypUpOBaHHbIE MPOOIEMBbl. MBI HE MOXKEM MOCTPOUTH IIOJTHOCTHIO
KOJINYECTBEHHYIO» MOJIEb, HO MOXKEM HOCTPOUTh MOJAENb (MM HEepapXui0 Mopeseil) Ha
OCHOBE CHCTEMHOI'O MOJX0/Aa, BepOaNbHBIX M KOJIMYECTBEHHBIX METOJOB CHCTEMHOIO
aHanu3a.

3) Hectpykrypupyembie mnpobiieMbl. Mbl HE MOXXEM MOCTPOUTH KOJIWYECTBEHHYIO
MOJEJIb, NPUMEHSISI METOJAbl YaCTHBIX HAyK M CHUCTEMHOI'O aHAN3a, IO03TOMY MOXEM U
JOJKHBI UCIIOJIb30BaTh CHCTEMBI M MPOOJIEMBl TOJBKO IPU MOMOILM €CTECTBEHHOTO WIIU
po¢eCCUOHAIBHOTO A3bIKa Ha OCHOBE 3HAHWM U OIBITA.

CobcTBeHHON c(epoil CUCTEMHOr0 aHalu3a SIBISIIOTCS €1a00 CTPYKTYpUpPOBaHHBIE
npobsnembl. Ho mnpuMeHeHue NpPUHLMIIOB CHCTEMHOIO IMOAXOAAa BECbMa IOJE3HO IS
pa3paboTKu MOJeNel XOpOIIO CTPYKTYPHPOBAHHBIX MPOOJIEM W B aHAIHM3€ PE3yIbTaTOB
MOJCIIUPOBAHMUS.

CoBpeMEHHBI  CHCTEMHBI  aHauUM3  MMEeT  METOABl Ul PEIICHMS
HECTPYKTYPUPYEMBIX IpOOJIEM IpaKkTU4eCKH O€3 MCIONb30BaHNUA MaTeMaTUKH. OTO
BepOasibHas aHAIMTHKA, BepOabHbIM aHAIU3 PEIeHU, TaK Ha3blBaeMble HehopMaibHbIE U
OBPUCTUYECKUE METOJIBI.

HaunbGonee yHuBepcaJlbHbIM METOJOM MaTEMAaTHUYECKOTO MOJIEIMPOBAHUS SIBISETCS

HUMHUTAIITUOHHOC MOACIINPOBAHNC.
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Hepapxus mooeneii 6 ananuse cucmem u npobiem

[Iponecc pa3zpaboTKu MoOjENe CI0XKHOW CHUCTEMbl MMEET HepapXHuecKHe ypOBHH,
TaKylo MOCJIEI0BATEIbHOCTb.

1) CtpykTypHas MOziesb («aHATOMHUSI CUCTEMbI») — TIOJICUCTEMBI, SJIEMEHTHI U CBSI3H.

2) ®yHKIMOHAJIbHAS MOJIENb («(PU3UOIOTHS CUCTEMbI») — Ha KAUECTBEHHOM YPOBHE
OMUCHIBAET (PYHKIIMH, WHTEIPATUBHbBIE CBOMCTBA CUCTEMBbl M BIIMSAHHME HA HUX BHEIIHUX
BO3JICUCTBUM.

3) Junamuyeckas Mojelib («IOBEICHHE CHUCTEMBbI») — OIKMCHIBAET H3MEHEHUE
COCTOSIHMII CHCTEMbl BO BPEMEHM U NPOCTPAHCTBE, OIMUCHIBAET [0 BO3MOXXHOCTH
KOJIMYECTBEHHO.

4) MuTanmoHHasi MOJIeJb — ONUCHIBAET MOBEJIEHUE CUCTEMBI B Pa3JIMYHBIX, B TOM
YUCJ€ W CIy4alHBIX YCJOBUSX (CIydyalHBIX BHEIIHUX BO3JCUCTBUAX WM CIIy4ailHBIX
M3MEHEHUSX MapaMeTPOB U CTPYKTYPbI CUCTEMBI).

5) OnTtumuzanMoHHass MOJENIb — CIYXHUT Ui TOMCKA JIYYIIUX MPOEKTHBIX

MapaMeTpoB.
Omanst pazpabomku Mooenu CIOHCHOU CUCEeMbl

1. AHanu3 TpeOOBaHMH (M K TMPOEKTUPYEMOW CHCTEME M K MOJIENH); YTOUHEHHE
00BEKTa MOICTTMPOBAHMS; OIICHKA HEOOXOIUMBIX PECYPCOB.

2. OmnpeneneHue CTPYKTypbl MOJENU (APXUTEKTYPHI).

3. Bb160p MeTO0B MOAENMpPOBaHUS Ui YAaCTHBIX MOJENed W BBIOOP MpOrpaMMHBIX
cpelcTB (IpeIBapUTENbHbIN).

4, [InanupoBanue pa3pabOTKu U pacupeneneHrue pador.

o

YTouHeHHE METOJIOB U MPOTPAMMHBIX CPEJICTB, MPOTPAMMHUPOBAHUE U TECTUPOBAHUE
YaCTHBIX 3a/a4.

CuHTE3 YacTHBIX MOJIENEH (3a7a4) U TECTUPOBAHNUE MOJICITH B IICJIOM.
Nnentudukaims napaMmeTpoB MOJIEIH.

[IpoBepka 4yBCTBUTEIBHOCTH.

© © N o

Ontumu3zanusi CTPYKTYphI, THapamMeTpoB U (€ciu HeoOXOAuMO)  yIpaBJeHUH

CHUCTCMBEI.
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Pasznea II. Metoabl aHa/im3a cucTeM U npodJeM

Tema 5. Cucmemmutit ananus u npunsmue peuieHuil; KOaUu4ecmeeHHblil ananus

peutenuit

MeToapl MHOTOKPHUTEPHAILHOTO CPaBHUTEIHHOTO aHadn3a MpoOjeM , Ha3bIBaeMbIe
TaKKe METOJIaMH aHAJIN3a PEIIEHUH, COCTABIAIOT SIPO, CEPALEBUHY CUCTEMHOTO aHAJIN3A.

CpaBHeHHE OOBEKTOB MO COBOKYITHOCTH PA3HOPOJHBIX KPUTEPUEB SIBISIETCS OTHOMN
3 (yHIAMEHTAJIbHBIX 3aJa4 CHUCTEeMHOro aHanu3a. [Ipolecc MHOTOKPUTEPHAIBLHOTO
CPaBHHUTEIBHOTO aHalW3a — OJTO TMpaKTHYecKas peanu3alus CXEeMbl CHCTEMHOTO
HCCIIeI0OBAHUS.

B  MHOrOKpuTepHManmbHOM  aHalIM3€ CpaBHUBAEMble OOBEKTHI ~ HA3BIBAIOTCS
allbTepHAaTUBAMHU. A T0J OOBEKTaMU MOHUMAIOTCS KaK CYIIECTBYIOIIME CHUCTEMBI, TaK U
npoekThl. KpuTepuii — KonuyecTBeHHAs WM KaueCTBEHHAsI XapaKTePUCTUKA, CYIIIECTBEHHAs
s cyxnaeHuss o6 obbekre. I[lokazaTens — KOJMMYECTBEHHAss WM KAayeCTBEHHAs OLICHKA
OLIEHMBAEMOT0 OOBEKTa IO OMpEeAEICHHOMY KpUTEpUI0. MOXXKHO cKa3aTh, 4TO CHUCTEMa
KPUTEPHUEB — OTO CHCTEMa KOOPAWHAT B MHOTOMEPHOM TIPOCTPAHCTBE, B KOTOPOM
aHAJIM3UPYIOTCSI OOBEKTHI, a HAOOp IMOKa3aTelae KOHKPETHOr0 00BEKTa — 3TO TOYKA WM
o01acThb, 3aHMMaemMasi OObEKTOM B IPOCTPAHCTBE KPUTEPHUEB.

CH0XHOCTB 33JJa4l MHOTOKPUTEPHATILHOTO CPABHUTEIHHOIO aHAINM3A 3aKITI0UAETCs B
TOM, YTO CpaBHUBAeMble OOBEKThI, KaK MPAaBUIIO, HEOOXOAMMO COMOCTABIATH MO OOJIBIIOMY
YHCITY KOJMYECTBCHHBIX U KAYECTBEHHBIX KPUTEPHEB. A CTaHIAPTHOM SBISIETCS CUTYalus,
KOTJla HH OJWH W3 OOBEKTOB HE JOMHHHPYET HaJ OCTAIGHBIMH IO BCEM IOKa3aTeIsiM
OJTHOBPEMEHHO. MeTO/1bI MHOTOKPUTEPUATHHOTO CPABHUTEIBHOTO aHAIN3a IPUMEHSIOTCS B
CaMbIX pa3HbIX 3a7auyax: BblOOpa JIyullero oOOBEKTa, pacHpeAeseHus PpPecypcos,

MIPOEKTUPOBAHUSI, YIIPABJICHUS.
IIpumenenue MHO2OKPUMEPUATLHBIX MEMOO08

[Ipy mpuMeHeHHH OOJBIIMHCTBA METOOB BO3HUKAIOT JIBE OCHOBHBIE MpoOiembl: 1)
KaK IOJIyYUTh OIICHKH 10 OT/ICIBHBIM KPUTEPHUSIM M 2) KaK 00BEIHMHUTH, arperupoBaTh, STH
OLICHKU B OOILYIO OLIEHKY IOJIE3HOCTH aJlbTEPHATUBBI. B KaXXoM MeTozie 3TH MpoOIeMbl
pemaroTcst no-ceoemy. Ilo cytu, 3T0 mpoOiemsl ABYX IVIaBHBIX MPOLEAYP CHUCTEMHOIO
aHaJINM3a: JIEKOMIIO3UILIMU U arperupoBaHusl.

B TunuuHON cxeMe MpUHATHS PELICHUH MO CI0XKHOM MmpodiiemMe ecTb TpU TPYIIIbI
Y4acTHMKOB (MccnenoBateneil): pykoBoautenu (JIIIP), skcmepTel M KOHCYJIBTAHTHI.
KoHCcynbTaHTBl BMECTE C PYKOBOJIUTEIEM pa3padaThiBalOT OOBIYHO MEpEYeHb KPUTEPUEB.

IIpu 3TOM OmpenenseTcs, Kak U3MEPSTh YPOBEHb KAYECTBA 110 KAXKJIOMY KPUTEPHIO, T. €. KaK
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CTPOUTH IKATY U3MEPEHUM.

Ha ocHOBe Moy4eHHBIX OLIEHOK KaX/10M U3 aJIbTEPHATUB 110 KXKJIOMY U3 KPUTEPUEB
OCYILECTBIIIETCS MOydeHue oouel (rmobdanbHOM) OLEHKN KaXKJI0M allbTepHATUBBI IO BCEil
CUCTEME KPUTEPHUEB. DTO AENACTCS Ha OCHOBAHUU (DOPMYJIbI MJIM aJITOPUTMA JUIsl arperanuu
(0ObenMHEHMs) OLICHOK 110 OTAEIbHBIM KpPUTEPHUSIM B OOIIYIO OLEHKY IIOJE3HOCTH
abTepHATUBBL. AHanmm3upys riodanbHble onenku JI[IP mpuamMaer pemenue: BbIOMpaeT
JY4YUIYI0 aJbTEPHATHUBY, PACIpPENEISAET PECypchbl MEXIY NMPUEMIIEMBIMU ajlbT€pHATHUBAMM,
YTOYHSIET 3a/1a4y U T.J.

Bbi0op TOro miaM MHOro ajaropuTMa, MeTOoja aHajlu3a, 4allle BCEro OIpelensercs
KOHCYJIbTAaHTOM. MEeT0/I0B MHOTOKPUTEPHAIILHOTO aHAJIM3a JI0BOJbHO MHOTO, CYLIECTBYIOT
JIB€ «BETBU» METOJIOB — KOJMYECTBEHHBIN aHAIN3 pElICHU U BepOaIbHbIA («CIOBECHBIN»)
aHaJIN3 PEIICHUM.

MeTo1bl KOIMUYECTBEHHOI'O aHAJIN3a PELICHUM peaan30BaHbl B CUCTEME MOAJEPKKHU

npunstus perennit NooTron (paszgen 4, tema 15).
OcHoHbLE NPUKIAOHBLE 3A0AUU MHOLOKDUMEPUATLHO20 AHAU3A

ba3oBoil 3amadeil MHOTOKPUTEPUAJIBHOIO AaHANIM3a SIBISETCS PaHXKUPOBAHHUE.
AJNbTEpHATUBBI, 3aHMMAlOIIME O0JacTh B MHOTOMEPHOM MPOCTPAHCTBE KpPUTEPHUEB B
pe3ysibTareé MHOTOKPUTEPHAIIBHOTO PAHKUPOBAHMS  (HAIpUMEp, METOJOM aHallu3a
MEepapXuil UM METOJIOM B3BELIEHHBIX CYMM) CTAHOBSTCS JIMHEWHO YNOPSJAOYEHHBIMH — OT
WIYUIIEN» K «XYILIC.
Pemenue 3aaun paH>XMpOBaHUS CIIYKUT OCHOBOW JUIsl peuieHus: 00see CIOKHBIX U
KOMILJIEKCHBIX MTPO0JIeM (CUCTEMHBIX 3a]1a4).
K 0CHOBHBIM 3a/1ayaM MHOTOKPUTEPHATIBHOIO aHAJIN3a OTHOCSTCA:
1. BriGop anpTepHATHB, TYUIINX 10 COBOKYITHOCTH KPUTEPHUEB.
. Knacrepuzanus u knaccuduxanusi.
. MHOrOKpuTepuanbHas ONTUMHU3ALIMS.

. HpOGKTI/IpOBaHI/Ie MO0 KOJIMYCCTBCHHBIM N KQUCCTBCHHBIM KPUTCPHUAM.

. Pactipenienienre pecypcos.

2
3
4
5. AHanu3 3p(HEeKTUBHOCTU TPOEKTOB.
6
7. YpaBlleHUE TPOEKTAMH.

8

. I[I/IaI‘HOCTI/IKa (MG,Z[I/II_II/IHCKaH, TeXHI/I‘IeCKaH), YIIPpAaBJICHHUC KAYCCTBOM.
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Tema 6. Memoo ananusza uepapxuii

B 70-80-¢ rompt amepukanckuii yu€Hbiii T.JI. Caatu pa3paboram W pa3BUI
«UepapXMUYECKUil aHaIMTHYECKui mporece» (analytic hierarchy process, AHP) — momiHbrit
METOJ] CONOCTaBUTENIFHOTO aHaIW3a M PAH)KUPOBAHUS OOBEKTOB, XapaKTEPU3YIOIIMXCS
HabopaMu KpUTEpPHEB M IOKa3aTesei, KOJIMYECTBEHHbIX W KayeCTBEHHBbIX. B ymTepatype
ATOT METO/]I HA3bIBAIOT TAK)KE€ METO/IOM aHanu3a uepapxuit (MAUN).

OcHoBHble 3a1auun MAU: cpaBHUTENbHBIN aHANM3 00BEKTOB (MHOTOKpUTEPHAIBHOE
paH)XMpOBaHUE), MHOTOKPUTEpUAIbHBIM BBHIOOpP Jydlllero oOOBEKTa, paclpeneicHue
pECYpCOB MEXKIy NPOEKTaMH, MPOECKTHPOBAHUE CHCTEM [0 KOJMYECTBEHHBIM MU
KaueCTBEHHBIM XapaKTEPUCTUKAM.

AJNTOPUTM METOJIa aHAIN3a UePAPXUIl COCTOUT U3 6 ITAIOB:

1. [IpencraBnenue MCXOAHOW MPOOJIEMBI B BHUJAE HEPAPXUUYECKON CTPYKTYpPHI
(puc. 2.3). llenp coctaBisieT BBICHIMK YpOBEeHb Hepapxuu. Ha 3TomM ypoBHE MOXKeT
HaXOJUThCS ML OAUH 00bekT. Ha cnenyroniem ypoBHe Haxoastes kputepuu. [lo cucreme
ATUX KPUTEPUEB OLIEHUBAIOTCS CPAaBHUBAEMBbIE OOBEKTHI (anbmepHamugnl). AbTepHATUBBI

pacmojiararoTcd Ha CaMOM HUKHEM YPOBHC.

Kpuropun 1 Kpuropwa 2 ’ ‘

Arsrepuarvsa 1 Anstepuarusa 2

Pucynok 2.3 — TpéxypoBHEBas uepapxusi «1eiib — KPUTEPUU — aJIbTEPHATHUBBI

2. BbiHeceHne SKCIEPTHBIX CYXKIEHUHN Ha Ka)/I0M YPOBHE HEPAapXUU IO MapHbIM
CPaBHEHUSM: KPUTEPUH CPAaBHUBAIOTCS MONAPHO [0 OTHOLICHWIO K LEJIU, aJlbTePHATUBBI —
MOMAPHO MO OTHOUIEHUIO K KaXKJIOMY U3 KPUTEPHEB.

COOTBETCTBEHHO 3aIOHSIOTCS MaTpHIbl mMapHbIX cpaBHeHmit, MIIC (puc. 2.4): onHa

MIIC — nns kpurepues, N MaTpULl — 7151 aJIbTEPHATUB; 3€Ch N — KOJIMYECTBO KPUTEPHUEB.
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Hazeanne Kpl Kp2 Kp3 Kp4 JIp.
Kpl Pazuep /o 1 5 3 3 0522
Kp2 Tpascmopt 1/5 1 1/3 1/3 0.078
Kp3 KomnextHE 1/3 3 1 1 0.200
Kp4 Pabowas obcramoexka @ 1/3 3 1 1 0.200

Pucynok 2.4 — MaTpulia napHbIX CPAaBHEHUI KPUTEPUEB U UX JIOKAJIbHBIE IPUOPUTETHI JJIs

3ajaun BeIOOpa MecTa pabotsl B CIITIP NooTron.

CpaBHeHHMsI TPOBOAATCS JIMOO MO LIKaje OTHOIIEHUH, 1160 no mkane Caatu (1. 2.3).

3. Maremarnyeckass 00pab0OTKa MaTpUIl MAapHBIX CPABHEHUH IS HAXOXKIACHUS
JIOKaJIbHBIX U TTI00aTBHBIX TPUOPUTETOB.

[Ipy TOYHOM mpoIecce OMpeneNeHUuss BEKTOpa JIOKAJIhHBIX MPHUOPUTETOB 3ajadya

CBOAUTCS K HAXOXIACHUIO CO6CTBCHHOFO BCKTOpa MaTpHIibl IMAapHBIX CpaBHCHHﬁI
A-X=2_ X 2.2)

rae A — marpunia mapHbeix cpaaenuit (MIIC), X — n-MepHbIi BEKTOP, COCTaBICHHBII
13 UCKOMBIX MIPUOPHUTETOB, Amax — MAKCUMaJIbHOE cOOCTBeHHOE 3HaueHue MIIC;

H ITOCJIICAYIOMICTO HOPMHUPOBAHUA 3TOTO0 BEKTOPA, T.C. BBINIOJIHCHUA YCIIOBUS.

> x =1 (2.3)

4. HMess BEKTOp JIOKaJIbHBIX NPUOPUTETOB KPUTEPUEB pa3MEpPHOCTH m (m —
YHUCI0 KPUTEPHEB) U M BEKTOPOB JIOKAJIbHBIX MPUOPUTETOB AJIbTEPHATUB Pa3MEPHOCTU N
(N — 4KcnO aNkTEpHATHB), BEKTOP TJI00AJIBHBIX MIPUOPUTETOB ANTBTEPHATUB MO OTHOIICHHIO
K LeIu BbUHCIAETCS Tak. Kaxaplii KOMIIOHEHT 3TOr0 Mm-BEKTOpa — 3TO CKaJsIPHOE
IIPOU3BEICHUE BEKTOPA JIOKAIBbHBIX IIPUOPUTETOB KPUTEPUEB HA M-BEKTOP, COCTABICHHBIN
U3 JIOKAJIBHBIX NPUOPUTETOB JAHHOW AIbTEPHATHUBHI MO KAXKIOMY KPHUTEPHIO («IIpoduiib
aITbTEPHATUBBIY).

5. Anaim3 pesynbraroB. Ha 53TOM 1mare npoBOAMTCA aHajaU3 IOJYyYEHHBIX
rI100aNnbHbIX  NPUOPUTETOB,  IPUHMMAETCS  pELIEHHE  3aBEpIIUTh  IPOBEACHUE
CPaBHUTEJIBHOIO AHAJIW3a WJIA IPOBECTH JOMNOJHUTEIBHOE CPAaBHEHHE AJIbTEPHATUB,
O0TOPOCHB SIBHBIX ayTCalepOB, WK, HAIPUMEP, J0OABUB HOBBIC BaXKHBIE KPUTECPHUH.

6. BoBompi mo MAMU. Brruncnennsie rno0aibHbIE MPHOPUTETHl aJbTEPHATHB

IpcaAcCTaBJIAIOT c000li MaTeMaTHYECKOE PCUICHUC MOCTaBJICHHOM 3aJa4Hu.
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BekTop rno0anmpHBIX TIPUOPUTETOB — OSTO W €CTh  pPEUICHHE  3a/Jadyd
MHOT'OKPUTEPUAIIBHOTO paHXupoBaHus. Ha OCHOBaHMHM €ro MOXHO, HAIpUMEp, PEHIUTh
3alayy BbIOOpa: ajbTepHATHBA C MAKCHMAJIbHBIM 3HAYCHHEM TJ00aIbHOIO NPUOPHUTETA
ABJISETCA JIydllel MO COBOKYMHOCTHM KpPUTEPHEB C YYETOM OTHOCHUTENBHON Ba)XXHOCTHU

IIOCICOIHUX.

Tema 1. Memoo 636eumeHHbIX CYMM U €20 AHAOZU

Metoa B3BemieHHbIX cymMmM (MBC) mo3BosisieT paboTaTh ¢ OOJBIIUM KOJIUYECTBOM
KPUTEPUEB CIIOKHOM MEPAPXUUECKOU CTPYKTYpPHI U OOJIbIIUM KOJIMYECTBOM CPaBHUBAEMBbIX
00beKkTOB. OOBIYHO UCIIONB3YETCS UL COCTABICHUS PEHTUHIOB U KJIacCU(DUKAIIUH.

Crpyktypa npobiremsl B MBC umeer onny uenb u cucremy kputepue. B MBC
OOBIYHO HCITIONB3YIOT CIIOKHBIC JPEBOBUIHBIC CTPYKTYphl KpuTepHeB (puc. 2.5), KOTOpbIe
CTPOSITCSL «CBEpPXY BHU3». A pacuéT riobalibHbIX MoKazareieil uaET OoT OOBEKTOB, uepe3
yacTble M OOIIMe KpUTEpPUHM K TJI00anbHOW OLEHKE albTepHATUBBI, TO €CTh BBEPX IO

YPOBHSIM HEPAPXUH.

Pucynok 2.5 — Crpykrypa kputepues B MBC

[IpuHIMNIMANBHBIE OTPAHUYEHUS HA KOJIMYECTBO U CTPYKTYPY KPUTEPUEB, PABHO KaK
U Ha KOJMYECTBO CPABHUBAEMBIX OOBEKTOB B ITOM METOJ€ OTCYTCTBYIOT, HO IIIaTON
SBJISIETCS. TOYHOCTb M YCTOMYMBOCTb. [IpM yBenuyeHWH uucia ypOBHEH KOJIHMYECTBO
KPUTEPUEB PACTET B IKCHOHEHIHMAIBHO M TAK € AKCHOHEHIMAJIbHO YMEHBINACTCS BKJIAJ
Ka)XJI0r0 KpUTEPHUS Ha HIDKHEM YPOBHE B IJ100abHYIO OIEHKY 0OBEKTA.

OcHoBHas mpoOsiemMa METoJla — COTJIACOBAHHOE ONpPE/ICIICHHE BECOB KPUTEPHUEB.
MeTto1 UMEET MHOTO pa3HOBUIHOCTEN U AHAJIOTOB.

B MeTosie B3BEIIEHHBIX CYyMM TIpHU OIPEACIICHNN TJI00aIbHOM OIIEHKU allbTEPHATHUBBI

B Ka4eCTBE II00ATbHON (QYHKIIUH MMOJIE3HOCTH UCIIOIb3YyeTCs MoHInHeHast cBEPTKa (2.6).
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N
U =Zwl-xl- , (2.6)
i=l1
rame W; — Bec (BaXHOCTh) I-ro Kpurepus, HasHadaembiii JIIIP; X; — oreHka
AJIbTEPHATHUBBI I10 I-My KPUTEPHIO.
3amMeTuM, YTO JTO — CKaJIpPHOE IMPOU3BEICHHE BEKTOpa BECOB (JOKAJbHBIX

MPUOPUTETOB) KPUTEPUEB HAa BEKTOP OLIEHOK aJbTEPHATUB.
CymMma BecOB KpUTEpHEB B METOAE B3BELICHHOW CYMMBI JIOJDKHA OBITh

HOPMHUPOBaHa:

ZWZ' =1 (2.7)

MHoraa 3TOT METOI UCTIOIB3YIOT MPU OAMHAKOBBIX BECAX KPUTEPHUEB.

JlornyeckuM O0OOCHOBAaHMEM METO/Ia B3BEIICHHON CYMMBI SIBISIETCS MPEICTaBICHUE
00 o0mieil Mose3HOCTH albTEPHATUBBI KaK O CYMME OLEHOK HECKOJIbKMX HEe3aBHCHMBIX
kputepueB. KoaddumeHTs! Wi BRIpaXXaroT OTHOCUTEIHFHYIO BaXKHOCTh OLIEHOK KPUTEPHUEB.

OueHka anpTEpHATUB METOJOM B3BELIEHHOW CYMMBI — CKOPUHT, OT aHIJuicKoro to
SCOre — MOJCYUTHIBATH OYKH, Oailibl. Pe3ynmbTaThl OLICHKH — peiTuHry, (rating — oreHka,
ornpejesieHue 1IEHHOCTH). PeHTHHT By3a, peUTHUHT cTyneHTa. [IOHSTHO, YTO ATH METOJbI

HCIIOJIB3YIOTCS Ha TIPAKTUKE OYEHBb IITUPOKO.
Tema 8. Memoo mampuusl pewenuii

I[J'IH 9TOro METOoJa MW €ro0 aHaJoroB HMCXOJHAasa I/IH(l)OpMaHI/IH 10 HpO6HCMG

AKKyMYJIUPYETCs B CIICIUAILHOMN TaOIUIIe — MaTpUIle pemeHui (tadm. 2.1).

Tabnuua 2.1 — MaTpuna pereHuit

BapuanTsl BHEIIHUX YCIOBUI
AJbTepHa-TUBbI
B B, By,
Al Ul] U12 cee U]}n
Ay Uni Uy 2 UN m

DrieMeHThI MaTPHIIBI PEIICHNI Ha3bIBatOTCs mojiesHocTssmu (Utilities). [TonesHocTu —
3TO HEKOTOpbIE KOJMYECTBEHHBIE OLICHKH (HampuMmep, B JACHbIAX WM B HATypalbHBIX

MOKa3aTeNnsx) pe3yibTara MPUHATUS pelieHus (BhIOOpa KOHKPETHON albTepHATUBBI) MpU
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TOM WM HWHOM BAapUAaHTE BHEUIHUX YCIOBUH, XapaKTEPHU3YIOIIMX OOCTAHOBKY IIOCIIE
npuHATUS peuieHnid. OHU PAaCYUTHIBAIOTCS MO METOJMKAM MpPeAMETHOH obsact, Iudo
OLIEHUBAIOTCS HKCIIEPTHO.

Bo3moxxHBI 1Ba ciy4das:

1) BepOsATHOCTH BHEIIHHUX YCIIOBHI 3apaHee H3BECTHBI (CUTYAIIHsI PUCKA);

2) BEpOSTHOCTH  BHEIIHMX  YCJIOBHHA  3apaHee  HEWU3BECTHBI  (CHUTyaIlus
HEONPEEIEHHOCTH).

BbIGop NydIiell aabTepHATHBBI (C MOTe3HOCTHIO U') MPOM3BOAMTCSA HA OCHOBAHHH
OJTHOT'O U3 CJIEJYIOIUX KPUTEPUEB:

1) MakcumuHHBIN KpuTepuid (HanbobIlas OCTOPOKHOCTD). BoiOupaercs:

U” =maxminU, (2.10)
i

rjie | — MHAEKC CTPOKH, | — MHJIEKC CTOJIO01A TaOIHIIbI.
2) Kputepuii, MUHIMaKCHOTO COXXKaJCHUs. BBOAMTCS MOHATHE COXAICHUS JUIA I-i

AJIbTEPHATUBBI MIPH |-M BapUAHTE BHEIITHUX YCIIOBHIA:

Jlanee BbIOMpaeTcs:
* .
U =minC;; (2.12)
J
3) Kputepuii Makcumakca (KpaltHUI ONITUMU3M)
U = miaxmjaxUl-j (2.13)
4) Kpurepwuii ['ypuna. [1ycts 1t i-ii albTepHATHUBBI
J J _
JInist Kax /101 anbTepHAaTUBBI A BBIYMCIISIOT MI0KA3aTeNb:
Ula)=am; +(1—a)M, (2.15)
re 0 <1
Jlanee BeiOupaeTcs (MpH 3aJJaHHOM 0.)
U" =max U, (@) (2.16)

1
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5) Kpwurepnii Jlarutaca. Bce BapuaHTBl BHENIHMX YCIOBUH NPHHAMAIOTCS

PaBHOBEPOSTHBIMH M ISl KQXKJI0M aJIbT€pPHATUBBI Aj OIIpeIesieTCs oKa3aTelb

1 m
Uicp :*ZUU (2.17)
m <
Jj=1
Jlanee BbIOMpaeTcs:
U =maxU,,,. (2.18)

l

OOBIYHO HET O0COOBIX OCHOBAHMM aNpUOPHO CUYUTATh OJIMH KPUTEPHUM UYEeM-TO
JTy4YIInM, yeM Apyroi. I[loaTromy nNpuHATO, YTO TaKOM BBIOODP JTOJKEH AeNIaTh PYKOBOAUTE.
Ecnu uckimounTh 0O4eBUAHBIE Cllydau (JOMUHUPOBAHHUE OJHOM aJlbTEpHATHUBBI HaJ BCEMH),
to qust JI[IP BeiOOp KpuTepusi CTONMb K€ TPYyAEH, Kak W NIPAMOM BBIOOpP OJHON U3
aJbTEPHATUB. B pelIeHUH CIOXKHBIX M OTBETCTBEHHBIX IPOOJIEM HCCIIEJJOBAHUE HAI0
MPOBOJIUTH IO HECKOJBKUM KpuTepisiMm (cMm. «MHTerpupoBanubiii Metoq MAU+MMP» B
capaske CIITIP NooTron: http://nootron.net.ua/Help.htm?p=chapter3.5.html).

Tema 9. Bepbanvnviit ananus pewenui

OcHoBo#t  BepOanmpHOrOo anHanuza pemenuii (BAP) sBnsercs KadecTBEHHOE
(BepbanmpHOE, TO €CTh CJIOBECHOE) OIMCaHWe MPOoOJIeMBbI, KOTOpoe coxpaHsercs (0e3
NIEpEeBO/Ia €€ B YUCIIOBYIO (POPMY) Ha BCEX dTalax aHaIu3a.

Merononornuecku BAP omnmpaercss Ha INCHUXOJOTMYECKHE MOJEIN YEIOBEYECKON
CUCTEMBI IepepaboTKu HH(POpMAIMM, TEOPUM T[OBEACHHUS MWHIUBUAA HpPU pPELICHUU
MHOTOKpUTEpUAIbHBIX 3a/a4.

[Togxon BAP mo3BosisieT mOCTENEeHHO pa3paldoTaTh peliaroiiee MpaBUio METOIOM
"mpo6 1 omubOK", XapaKTepHBIM /IS IOBEACHUS YenoBeka. [IpenycMoTpena BO3MOKHOCTh
nonyyenust s JIIIP oObsicHeHuit pe3ynbTaToB aHanu3a B BHIE, moHaTtHoM s JITIP.
ITonxon BAP onupaercs Ha HEKOTOpbIE pe3ylbTaTbl MHOTOKPUTEPHUAIBHOM TEOpUU
MIOJIC3HOCTH, CBSI3AHHBIC C BBIIOJIHEHUEM YCIOBUN HE3aBUCUMOCTH. OTH PE3yJbTaThl
HCIIOJIb3YIOTCS MPU BEPOATIbHBIX OLIEHKAX.

B pamkxax monxoma BAP OGonpimoe 3HaueHue yaensercss mpobiemMaM IMOTy4eHUs
unpopmarmu ot JIIIP u skcmeproB. B kauectBe s3bika omucaHus (CTPYKTYpPHU3AIUH)
pemraeMoi MpoOJeMbl HCIONb3YETCSI E€CTECTBEHHBIM s3bIK, TpHUBBIUHBIN ans JIIIP u
sKcnepToB. PazpabaThiBatoTCs MOPSAKOBBIE LKAl OLEHOK IO KPUTEPHSIM C BepOabHBIMU
oLeHKaMu. Jlajee OCYIIECTBISIOTCS JIOTMYECKHE OIepaluu InpeoOpa3oBaHMs BepOaTbHON
uHpopmanuu. Bce mnpoueaypel mnonyudeHus wuHdpopmauumum ot JIIIP ocHoBanbl Ha

HUCIIOJb30BaAHHUHU Bep6aJ'IBHBIX OIICHOK Ka4€CTBa IO OTACIBbHBIM KPUTCPUAM.
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B omimmuume ot mnonxoma konudecTBeHHoro ananuza pemenuit  (KAP), rae
nHpopMmanus Oepercsi «OJIHOMOMEHTHO» B IIOJIHOM BHJE, B moaxojae BAP monydenwme

nHdopmanuu JIIP — moatamHoe.

Pasznea II1. Unopmanus ¥ IKCIIEPTHHIE 3HAHUA B CHCTEMHOM aHAJIM3e

Tema 10. Onpedenenue nonamusn ungpopmayuu

Cy1iecTByeT psii onpesesieHui, Ho 10 CUX MOp HET oOlenpu3HanHoro. Paccmorpum
7IBa onpezesieHuss HHPpOpMalnu, BaKHbIE IMEHHO CUCTEMHOI'O aHaIM3a.

Omnpenenenue I'. Kactnepa: «MHpopmanus ects ciydyallHbIM 1 3alIOJIHEHHBIN BHIOOD
OJTHOTO BapUaHTa U3 HECKOJIbKUX BO3MOXKHBIX U PABHOIPABHBIX).

Ho sTo onpenenenune He ucuepnbiBaeT Bcex cinydaeB, U nostomy J.C.UepHaBckuii
yTouHuI onpenenenue Kactiepa.

Onpenenenue wundopmarmuu no J[.C. UYepnaBckomy: «MHbpopManus ecTh
3aIIOMHEHHBII BEIOODP OJTHOTO BAPUAHTA U3 HECKOJIBKMX BO3MOXHBIX U PABHOIIPABHBIX».

31ech HCYE3N0 CIOBO «CIIYYalHbIM», TOCKOJIbKY BBIOOp MOXKET OBbITh Kak
CIIy4allHbIM, TaK U HECIy4YailHbIM, CIEJTaHHBIM, HAIPUMEp, MOJ BHEIIHUM BO3CHCTBUEM.
Br160p Bo3MOKeH Kak pe3yabTaT pemeHus IpoOIeMbl: PEIiI — U cieal BIOop.

Cornacuo J[.C. YepnaBckomy, Hecily4daillHbIH BBIOOp — 3TO peuenuus (IpueéMm)
uHpopMalMHy, a caydaiiHbIil BbIOOp — reHepanus nHGopmanuu. B mo6oM u3 3Tux ciiyyaen
eciii MH(pOpMalus HEe 3alOMHUHAETCS, TO 3TO — MMKPOMH(pOpMalMs, a 3alOMHEHHBIN
BBIOOP — MaKpOHH(pOpMaLus.

Bo3MOXxHBIM M paBHONpPaBHBIA BBHIOOP — OSTO 3HAYMT, YTO BAapUAHTHl BbIOOpA
NpUHAJIeKAT OJHOMY MHOXECTBY (HAmpumep, CIOB OJHOTO S3bIKa, OYKB OJIHOTO

andasuTa) U anpruopHbIE (3apaHee MpeoiaraéMble) pa3inyusi MEX1y HUIMH HEBEJIUKH.

Tema 11. Koauuecmeo ungopmavyuu

[TonsTue «komuyecTBO MHPOpPMALUKU» CHOPMYIUPOBAHO B PabOTaX aMEPUKAHCKUX
yuéHbix Xapmiu U lllenHoHa. OHO $SIBJISIETCS LUEHTPAIbHBIM B «KJIACCUYECKON» TEOpUHU
nHpopManuu, OCHOBHas TpoOiemMa KOTOpOM — H3ydeHHe Tmepedadyr HH(OpMaIluu TIo
KaHaJaM CBSI3W, XpaHEHHs €€, KOJUPOBaHHS M JCKOAUPOBaHUS, OOphOBI C IIyMaMu W
MTOMEXaMH.

[To K. Illennony xomuvectBo umH(popmaruu ly B cooOmenun, coxepxkamem N

CHUMBOJIOB OIIpeesieTcs 1o GopMyIie:
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M
I :_NZ p; log, p; (2.19)
i=1

M — uncno OykB (CUMBOJIOB) B UCIIOJIb3yeMOM alihaBUTE;

pi — Jacrora (CTaTUCTHUYECKAass BEPOSITHOCTH) MOSIBJICHUS I-TOW OYKBBI B SI3BIKE
COOOIICHMS,

MHUHYC — 4TO0BI BenimyrHa |y ObU1a HeOTpUIATETEHOM.

JlBonyHble JOrapupMbl HCIOJIB3YIOTCS B TEOpUHM HHGOPMALUU UCXOAS U3
€CTECTBEHHOr0 TpeOOBaHUsA, YTOObl B MMHHUMAJIbHOM COOOIIEHUU COJIePAKAIIOCh
KOJIM4eCcTBO MH(pOopMaIuu, paBHoe 1. MUHUMaNBHBIA andaBUT COCTOUT U3 IBYX CHMBOJIOB,

Hanpumep O u 1 (MeHble Henb3s): M=2, MUHMMaJIbHOE COOOIIEHHE — U3 OJHOIO0 CUMBOJIA
N=1, 9acTOTBI CHMBOJIOB pPaBHBI: P. = % .

[TonctaBuB 3T 3HaueHuss B dopmyny (2.19) nelictButenbHO mnoaydnm 1:
3 =—1><(%><(—1)+%><(—1))=1.

OT0 MUHHMAaJIbHOE Koin4yecTBO uH(popmanuu |=1, momyunno Ha3zBaHue «OuT» (OT
aHrmickux cimoB binary digit — naBowussli 3Hak). Ecou B (2.19) wucmons3oBath
HaTypaJibHbIE JTOrapu(MBbI, TO €IUHHUIIA HHPOPMAIIUH HAa3hIBAETCS «HAT». Mex 1y OuTaMu u
HATaMU CYIIECTBYIOT COOTHOIIECHHS:

1 out = 1.44 nara;

1 nat = 0.69 Owura.

Ecnu nemaeM BBIOOD OJHOrO M3 N BO3MOXHBIX BapuaHTOB (C H3BECTHBHIMH
BEPOSITHOCTSAMH 3THX BapuaHtoB Pj, I= 1;2;...n), TO KOJUYECTBO HHPOPMAIHH

omnpenensiercs no Gopmyie:

In :_Zn: P |ng P (2'20)

i=1

Ecnu Bce BapuaHThl paBHOBEPOSITHBL: P, :% , Toraa gopmyna (2.20) mpuHUMAET BUI:
| =log,n (2.21)
OT0 ucTopruecku nepeas GopmMyia TeOpUr BEposiTHOCTEH, (hopmyna XapTiu.
®opmynsl (2.19) u (2.20) oTpaxaroT KOIUYECTBO UH(POPMAIINH, HO HE €€ IIEHHOCTD.
KomunuectBo nundopmaiuu B coobuiennu, onpeaensiemoe hopmynoii [llenHoHa, He 3aBUCUT
OT coyeTaHusi OyKB: IepecTaBUB (CIy4alHbIM OOpa30oM WM KOAMPOBAHHWEM) OYKBBI MBI
MOXKeM JenaTh cooduieHue OeccmbicneHHbIM. KonmyectBo mHpopmauuu no IlleHHOHY

COXpaHUTCS, a IICHHOCTh WH()OPMAIIIH MOXKET HCUE3HYTh.
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KommuectBo 1 OECHHOCTD I/IHq)OpMaI_[I/II/I — PAa3HBIC MOHATUSA W HC CTOUT IMOAMCHATH

OJIHO JIPYTUM.
Tema 12. Ilennocmo unghopmavyuu

[ToHATHS LIEHHOCTH, OCMBICIEHHOCTH MH(OpPMAIMK — LEHTPAIbHbIE B COBPEMEHHOM
uHpopMaTUKe, CUCTEMHOM aHanu3e. LleHHOCThIO MH(pOpPMAalMU, CMBICIOM COOOILEHUMN
3aHHUMAETCsl CEMaHTHUYEeCKask TeOpUs NH(OpMALIH.

OcCHOBHBIE MOJIOKEHHS] CEMAaHTHUECKOW TEOPUU MH(POPMALIUU.

1. LleHHOCTH MH(pOPMALIUU 3aBUCHUT OT LIEIIH.

Ecnu nenp gocTikuMa, TO HEHHOCTh MH(GOPMAIMUd MOXKET OBITh ONpeJeNeHa I10
YMEHBIICHUIO 3aTpaT Ha €€ JOCTHKCHUE.

Ecnmu poctwkenue nenu — He 00s3aTenbHO, TO IEHHOCTh HH(OpMauuu V 110

bonrapny u Xapkesuuy paBHa:

V =log, > (2.22)
p

P — BEpOSATHOCTh JOCTMXKEHHUS LIETH J0 MoMydeHus nHpopManuu (3HameHarenb); P —
BEPOSITHOCTh JIOCTHIKEHUS TTOCIIE TTOTydeHHsI HHPOPMALUH (YHCIIUTENb).

AnocrepuopHas BepoSTHOCTb P MokeT ObITh Kak Oousibllle, TaKk M MEHbIIE P.
(P < p) — a0 ne3undopmaryst. [py n3MEHEHNH allOCTEPUOPHON BEPOSITHOCTH P B mpeaernax
0 < P < 1, ueHHocts wuHpopMamuu 1o bonrapny u XapkeBuuy H3MeEHsETCS
B npegenax -0 <V < Vi

Hennocte nadopmanuu no Koporoauny naércs popmynoii:
V=—— (2.23)

Ona u3meHnsercs B peaenax V < V< 1.

2. lleHHOCTh MH(pOPMALIMK 3aBUCUT OT BEJIMYMHBI P, OT TaK Ha3bIBAEMOro Te3aypyca
(npenBapuTenbHON HHPOpPMALIUN).

3. Hennocts mH(poOpManuu CyObEKTHBHA — OHAa 3aBUCUT OT IEJIed W Te3aypyca
peuunuenTa (moayyaTess).

beccmbicnennas uHpopmanus — 370 MHPOpPMaLKs, HE UMEIoLIasi HEHHOCTH HU JJIs
KOT'0 M3 T€X, KOro MHTEpecyeT CMbICH TeKcTa. COOTBETCTBEHHO, KaK MPOTHBOIOJIOKHOCTD,
BO3HUKAET MOHATHE OCMBICIEHHON NH(OpMaIIH.

OOBEKTUBHOCTb MOHATUS «OCMBICIIEHHAs WH(OpMaIMsS» OCHOBaHA HA CIEAYIOLIEM

yTBepKIEHUU: B WHPOPMAIMOHHONW Tape, KyJa MOXKET OBITh TOMEIIeHa JaHHas
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uH(OpMAIHSI, MOXXHO BBIICIIUTEH ONPEICIICHHOE KOJIMYeCTBO MH(OpMAITK, KOTOpasi HH JJIs
KOro, HU I KaKuX JeJ He TMoHamoOuTcs. DTo — OeccMbiciieHHas WHQopManus, Bce
OCTaJbHOEC — OCMBICIICHHas. HO OCMBICIIEHHOCTh TEKCTa 3aBUCUT OT Te3aypyca. Jlis
YeJIoBeKa, HE 3HAIOIIEro ueporym@oB, JTFOOOW TEKCT, COCTABJICHHBIM M3 HUX — TEKCT
OCCCMBICIICHHBIHN.

Bort eme n1Be Mepbl, CBI3aHHBIC C HICTUHHOCTBIO HHpOopManuu (2.24), (2.25).
inf(s) = -log? p(s) = -1.44 In p(s) (2.24)

rJie S — IPeIIoKEHHE, CMBICI KOTOPOTO U3MEPSIETCS;

P(S) — BEPOSTHOCTH TOTO, YTO MPEIOKECHNUE S — HCTUHHO.

Hexkotopeie cBoricTBa GpyHkimu inf(s):

1) inf(s) > 0 mockombky 0 <p(s) < I;

2) mpu p(s) = 1, inf(s) = 0 (B TpuBHANIBLHOM (MCTHHHOM) MPEIIOKEHUN HUKAKON
MH(}OPMALIUK HE CONIEPIKUTCHA);

3) mpu p(s) — 0, inf(S) — oo — 4yeM HeOKUJaHHEE COOOIIECHUE, TeM OOJIbIIe
uHpOpMAIH B HEM COACPIKUTCA.

4) ecin S1 — S92 (U3 S1 cienyet S9) ucTuHHA, TO INf(S1) > inf(s2);

5) ycnoBust HezaBucumoctu: iNf(s1S2) = inf(s1) + inf(sp) < p(s1) * p(s2) = p(s1*s2).

3naueHne ¢yHKimuU-mMepbl INf(S) Oomblie s MpEIOKEHHH, HCKIFOYAFOIIIX
0O0JIBIIIOE KOJIMYECTBO BO3MOKHOCTEH.

[Mpumep: u3 S1: “a > 3”, u3 $2: “a = 77, cnenyert, uto 1 — S2 u Inf(sp) > inf(sy).

SIcHO, 4TO S UCKIIOUYAET OOJIbLIE BO3SMOXKHOCTEH, YEM S .

cont(s) =1 - p(s). (2.25)

CBs13b M@Ky STUMH MEepaMH aéTcst GopMyIaMu:
cont(s) =1 - 2—inf(s) =1_¢-0.69 inf(s);
inf(s) = -log2(1 - cont(s)) = -0.69In(1 — inf(s))
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Paznen IV. llpukaaaHoii cucTeMHBbI aHAIN3

Tema 13. Hughopmayuonno-ananumuueckue cucmemuvl U CUCHEMbL ROOOEPHCKU

HPUHAMUA PeULeHUT

TepMuH «IpUKIaTHONW CUCTEMHBIM aHAINU3» (CaM CHUCTEMHBIN aHaIN3 — MPUKIaIHAS
HayKa) OTHOCUTCS K CHCTEMHOMY aHallM3y C HCIHOJb30BAHMEM KOMIIBIOTEPOB U
CHENHMAIHLHOTO IPOTPAMMHOTO 00€CTICYECHHS.

[IpuxiagHON CHUCTEMHBIN aHalu3 CJIOXKHBIX MPOOJIEM Ha COBPEMEHHOM YpPOBHE
HEBO3MOXeH 0e3 uHpopmannoHHo-aHanmuTudeckoil cucreMbl (MAC) ocoboro Ttuma —
cuctemMbl nojaepxkku npuHatus pemenuit  (CIIIP), wucnonb3yromeir nepenoBbie
nH(pOpMaLIMOHHBIE TexHOJOoruu. K TakuM TEXHOJOTUSM CEroJHsl CJeIyeT OTHECTH:
xpanwiuina gaHHbeiXx  (Data  Warehouse), onepatuBHblii  aHanm3  gaHHbIX  (OLAP-
TEXHOJIOTHH ), UHTEIJICKTYyaIbHbIN aHanu3 nanHbix (Data Mining).

OcnoBHoe TpeboBanue Kk CIITIP — BO3MOKHOCTH HE TOJIBLKO OMEPATUBHON 00pabOTKH
HAKOIUICHHBIX JaHHBIX, HO M TMPOBEJECHUE aHAJIUTHUYECKOW OOpabOTKM ATHX JaHHBIX. TO
€CTh OHM JIOJDKHBI OOECHeYUTbh OINEepaTUBHOE MNPOBEACHUE CHUCTEMHBIX HCCIEIOBAaHUM,
pabotas ¢ OonbmiuMU OO0bEMaMHM JAaHHBIX. llosABlIeHHME TakuX cUCTEM OOYCIIOBIEHO
JOCTUKEHUSIMU B O0JIACTM TEXHOJIOTMM TMOJIyY€HUs, XPAHEHUS M paclpele’IeHHON
00paboTKH OOJBIINX MaCCUBOB MH(OpMALINH.

CIIITP MOXHO pa3AeNnuTh Ha IBE TPYMIIbI:

- ONl€paTUBHbIC, MPEIHA3HAYEHHBIE /11 HEMEJJIEHHOTO pearupoBaHusi Ha TEKYIIYIO
CUTYaLMIO;

- CTpaTernyeckue, IMpeJAHAa3HAUYCHHbIE JJI1 aHaiu3a OOJIbIIOro  KOJIM4YECTBa
uH(OpMAIMK W3 Pa3HBIX HCTOYHUKOB C TMPHUBJICUCHWEM 3HAHUW (METOAHMK pacdETOB,
MHOTOKPUTEPUATIBHOTO M CTAaTUCTUYECKOTO  aHaiIM3a),  OKCHEPTHBIX  CHCTEM,
AKKyMYJIUPYIOIIMX OTBIT PEIICHUSI TPOOIIEM.

OcnoBoii CIITIP sgBnsrorcs MeTOABl CHUCTEMHOI'O aHaiau3a, B TOM 4YHCIEC —
MHorokputepuanbubie. Jlrobas CIIIIP, He3aBUCUMO OT METOJIOB U TEXHOJIOTHH, JOJDKHA
o0ecreunBaTh BO3MOYKHOCTh OINEPAaTUBHOIO JMajora ¢ MCclefoBaresieM, T.e. OHa JOJDKHA
OBITh UHTEPAKTUBHOM.

K ocobomy kmaccy CIIIIP M0XHO OTHECTH 3KCHEpPTHBIE CUCTEMBI, OCHOBaHHBIE Ha

0asax 3HaHMH U MCTOAAaX JJOIH4YCCKOI'0 BbIBOJ4, B T.4. HEUYETKOI0 U HeﬁpO'HequKOFO.
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Tema 14. Hnghopmayuonnvie mexunonocuu 6 cucmemuom ananusze: OLTP, OLAP,
Data Mining

TexHomorus KOMIUIEKCHOIO MHOT'OMEPHOI'O aHaliv3a JIaHHBIX MOJydusia Ha3BaHUE
«aporecc omnmarHoBoro ananmza» (OLAP, On-Line Analytical Processing). OLAP — sto
KJIFOUEBOM KOMIIOHEHT OpPTraHU3allMM XPaHWIWI JAHHBIX. JTa TEXHOJOTHUS OCHOBAaHA Ha
MOCTPOEHUH MHOTOMEpHBIX HabopoB AaHHbIX — OLAP-ky60B (runepkyOoB), OCH KOTOPBIX
coJiepKaT mapaMeTphl, a TYSHKHU — 3aBUCSIIHNE OT HUX arperaTHbIC TaHHbIC.

I'maBuoii 3amaueidi OLAP-ipuiiokeHM SIBJISIETCS BO3MOKHOCTh C  3a/IlaHHOM
(GYHKIIMOHAILHOCTBIO MPEIOCTABIATh MOJIB30BATENI0 PE3YJIbTAThl aHANIM3a 32 IPUEMIIEMOE
BpeMs, OCYIIECTBIATh JIOTMYECKMA M  CTATUCTHUUECKUN  aHaiuu3, MOJAJIeP)KUBATh
MHOTOMOJIb30BATEIbCKUIA JOCTYH K JaHHBIM, OCYIIECTBIIATH MHOTOMEPHOE KOHIICTITYaJIbHOE
Mpe/CTaBlIiEeHue JIaHHBIX W HMETh BO3MOXKHOCTH oOOpamaTthCsi K J000H HYKHOUN
uH(pOpMAIIHIH.

Texuomoruu Data Mining («pa3paboTka maHHBIX») CAyXaT I8 OOHApYKEHHUS
3aKOHOMEPHOCTEH B JaHHBIX, B3aUMOCBSI3€M MeXAy JaHHBIMH, B OOIIeM, IS
WHTEJUICKTYaJIbHOTO aHaJu3a OOJIbIIINX MAaCCUBOB JAHHBIX.

[{enpr0 TEXHOMOTUU WHTEUIEKTYAJIbHOTO aHAJIM3a JAHHBIX SIBIIETCSI MPOU3BOJICTBO
HOBOTO 3HAHUS, KOTOpPOE TMOJb30BaTEIb MOXET B JajbHEWIIEM IPUMEHUTh B CBOEH
JEeSTEIIbHOCTH. MOXHO BBIICNTUTh, IO KpailHe Mepe, MIECTh 3a/lad BHISBICHUS W aHaIn3a
3HAHWM: KJacTepu3alus, Kiaccudukaius, perpecCHOHHbIN aHajiu3, MPOTrHO3UPOBAHUE
BPEMEHHBIX TIOCJIeIOBATEILHOCTEMN, aCCOIMAIINS, TTOCIIEI0BATEIbHOCTD.

MHorokpuTepuanbHble MeToasl W TexHojormu Data Mining — 3To0 OCHOBHBIC

COBPEMEHHBIE HUHCTPYMEHTBI IPUKIIATHOIO CUCTEMHOI'0 aHAJIM3a.

Tema 15. Cucmema noooeporicku npunamus peuwtenuit NooTron

CymectByer psan CIIIIP Ha 6a3e MHOTOKpUTEpUANIbHBIX METOAOB, KOTOpPbIE
WCIIOJIL3YIOT OJMH METOJA WM Heckonbko Omm3kux wmetonoB (CIIIIP  «Mmmeparopy,
CBUPb-P, Expert Choice, Super Decisions, ELECTRA). Bce CIIIIP paGorator B
WHTEPAKTHUBHOM, JUAJIOroBoM pexuMme. OHHM HE 3aMEHAIT HCCIeNoBaTelNs, JIUILO,
npunuMarotiee pemenue (JIIIP), a momorarT um.

Cuctema mnoanepxku npuHsaTus pemeHnit NooTron paspabotana Ha kadeape
«HpopManmOHHBIE TEXHOJIOTMM M cuUcTeMbl» HaluoHanpHOM  MeTauTyprudeckoin
akamamun  Ykpaunbl. OHa comepkutr OHUONMMOTEKY MPOrpaMMHO peaTrn30BaHHBIX
KOJIMYECTBEHHBIX METO/I0B MHOIOKPUTEPUATBLHOTO aHAJIU3A.

Cucrema MOAACPIKKKN TIPUHATHUA peH_IeHI/II\/'I NooTron BbINOJHEHA B BHE BEO-

MIPUIOKCHHS U HAXOJUTCS B CBOOOTHOM JOCTYIIE 110 aapecy: http://nootron.net.ua/.
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B Oubnnoteke conepkarcsd Kak HM3BECTHbIE, HauboJiee 4YacTO NPUMEHSEMbIE Ha
NPAaKTUKE KOJMYECTBEHHbIE METOJbl MHOTOKpUTepHadbHOro anammza (MKA), Tak wu
OpUTHHAJIbHbIE MHTETPUPOBAHHBIE METOJIbI, & TaKXe METO, 0a3upyIOIIMICs Ha TECOPUU
HCKYCCTBEHHBIX HEHpOHHBIX ceTedl. B cucreme Ttakxe coaepxkutrcs «CrnpaBka» cC
JOCTaTOYHO MOAPOOHBIM OIMKUCAHUEM TEOPETHUYECKUX OCHOB BCEX METOOB, COJEPIKAILMXCS
B OubOmmoreke CIIIIP NooTron (B Tom umcie — paccmorpennbix Boiie MAW, MBC u

MMP), u npumepaMu peiieHus 3a1ad STUMU METOAAMM.
Hauano pabomet ¢ CIIIIP NooTron

I[J'IS[ Havdalla pCUICHUA MHOFOKpHTCpHﬁHBHOﬁ 3aJJa4uHn HeO6XOIlI/IMOZ 3aMTH Ha CamT

http://nootron.net.ua/; Boiit B cructeMy Kak «['OCTb»; Ha)kaTh Ha MYHKT MEHIO «PemuTh

3aaqy».

[Ipexne 4Yem NPUCTYNUTh K PEIICHUIO 3aJadyd HEOOXOAMMO Ha TMOSBUBILICHCS
ctpanuiie «Bpibop Meronma» 3amath ums npoekTta (B mosie «BBemuTe MM MpPOEKTa») U
BBIOPATh METOJ pEeIICHHS 3a]]aul, OTMETHB COOTBETCTBYIOIIHI Mepekirouaresns (puc. 2.10).

BreiOpate moaxonsmuii  Bamel 3amaue  MeETOI MOTYT ITIOMOYb  IOJCKA3KH,

MOSIBIISIFOIIUECS 110 HAXKATUIO HAa KHOTIKY @
Ecimu undopmarmm B mojicka3zke oka3ajaoch HEJOCTATOYHO I BBIOOpa METOJA, TO,
HaxaB Ha ccbulky «[lompoOnee», Bbl cmoskere nepeiitu Ha cTpanunly «CrpaBKu» 10 3TOMY

METOSY.

Bri6op meToza

3apava 1

BriOepuTe MeTOH IJIs peIIeHHA 3aJadn:
(O Merog Anannza Hepapxmi (MAH)
() Metog Baeemennsrx Cymm (MBC; MBC+MAH)
@ Meroz MaTtpuus:r Pemmenmii (MMP)
() Merog Ananmnza Cereii (MAC)

() HHTerpHpoEBaHHLII MeTox MAW+MMP

ONONONONONS)

() Merog pacnozHagaHusa oopazoe (MPO)

| <<-Hasag | | [lanee >> |

Pucynoxk 2.10 — 3anonuenHas ctpanuia «Beioop Metoga»

Meton BbIOpaH, UMSI MPOEKTa 33JaHO — MOXKHO MEPEXOJUTh Ha CTPaHUIYy METOAa,
Ha)KaB KHONIKY «/laneey.
[TogpoGuee o pemennu MHorokputepuaiibubix 3a1a4d B CIITIP NooTron no xaxaomy

13 METOJIOB MO’KHO 03HAaKOMUTHCSI B CIIpaBKe cucTeMbl: http://nootron.net.ua/Help.htm.

27


http://nootron.net.ua/

B.I. Kyznenos, I'.JI. €rymenko «CUCTEMHUI aHATI3»

2. METOANYECKHE YKA3AHUA K BBIIIOJTHEHUIO JIABOPATOPHIX
PABOT

2.1. 3amaume

Heo0Oxoaumo pemuTh TPHU 3a/1a4u METO/IaMU KOJTMYECTBEHHOI'O aHan3a pelleHui (B

CIIITP NooTron: http://nootron.net.ua) u oaHy — BepOaIbHBIM METOAOM (CM. II. 2.2).

[TockonbKy B CHUCTEMHOM aHaJIU3€ IOCTAaHOBKA MPOOJIEMBbI SIBJISIETCS HE MEHEe
BaXXHBIM 3TallOM HUCCIICJOBAaHUS, HEXEIH e€ pelleHne, CTYACHTaM Heo0XO0AUMO
CaMOCTOSTEIbHO C(HOPMYIMPOBaATh 3a7ady BbIOOpa JIydlled aJbTEepHATUBBI M PELIMTH €€
YKa3aHHBIM B 33JIaHUH METOJIOM.

[Tpumepsl pelieHus 3agad NpuBenEHBI B M. 2.3, a TakkKe MOAPOOHO H3JI0KEHBI B
crpaBke 1o aapecy: http://nootron.net.ua/Help.htm.

OdopmuTts oTuer:

1. TutynbHBIN TUCT (CTAaHIAPTHBIN).

2. llenb paGoTHI.

3. 3amanue.

4. Onucanue pemennbix 3a1a4d B CIITIP NooTron: screenshot kaxxmoit 3amoTHEHHOM
CTPAHUIIBI U KPAaTKOE OMHCAHUE X0/1a PabOTHI.

5. BeIBOAEL.
2.2. TlosicHeHUsI K pellIeHHUIO 3a1a4

2.2.1. Pewenue MHOZOKpUMEPUATbHBIX 3A0AY MEMOOOM AHAIU3A UEPAPXUTL
¢ CIIIIP NooTron

3aoanue

Pemute 3amauy MHOrOKpUTEpUAIbHOTO BBIOOpA JyYIIEH albTepHATHBBI METOJIOM
ananu3a uepapxuii. KommuectBo kpurepues — 3-4, KOJHMUECTBO aJbTepHATUB — 2-3.

[Ipobnemy,  KpuTepuu M aJbTEPHATUBBI  HEOOXOAUMO  C(HOPMHUPOBATH
CaMOCTOATENBHO. [laTh KpaTKOE CJI0BECHOE OMMCAaHUE aJIbTePHATHB.

[Ipy npoBeseHNH MapHBIX CpaBHEHUWH HCIoib3oBaTh Imkany Caaru (mkamy 1-9).
HeoOxomnMo Takke YYUTHIBaTh CHTYallMH «MEHbIE — JIydiie» (Hampumep, B KpPUTEPUU
«UEHa») U «0oJplIe — Jy4liey (HampuMep, B KpUTEpUU «BpeMs paboThl Oarapen» WiId B

KPUTEPHUH «3apILIaTa).
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Ilocmanoska 3a0auu MAH

Paccmorpum 3amauy BbIOOpa JIydIero J0Ma, 3a OCHOBY B3siTa 3ajlaua W3 KHUTH
Caartu T.JI. «IIpunsaTue pemieHuil Npu 3aBUCUMOCTIX U OOPATHBIX CBSI3AX: AHATUTUYECKUE
CETH.

CeMbsi X04eT KymHTh JIOM. UJIEHBI CEMbH OIPENETHIN YEThIPE BAXKHBIX UIS HHUX
KpUTEpPHUsI BIOOpA JIYUILIEro JOMa.

[Tpumensas MAU, Ha nepBoM Iare HeOOXOUMO CTPYKTYpUPOBAThH MPOOJIEMY B BUJIE
uepapxuu (puc. 2.11). Ha nmepBom ypoBHe (B (oKyce) MepapXuu pacIoIOKeHa TIaBHas
uenb — BoiOpare myummii mom. Ha BTOpOM ypOBHE HaxoHIATCS KPUTEPHUH, KaXAbIA U3
KOTOPBIX BHOCHUT ONPE/CIICHHBIA BKJIAJ B IIeJb, M Ha TPETheM (CaMOM HMKHEM) YPOBHE —
TpH AOMa-KaHAWJATa, KOTOPhIE OIICHUBAIOTCS B TEPMUHAX KPUTEPHEB, PACIIONOKEHHBIX Ha
BTOPOM YpPOBHE.

JIJis maHHOM CeMbH Ba)KHBI ClIeyroIIne GaKkTopsl (KPUTEPHUH):

1. Pazamep — pasmep Joma: YHCIO M pa3Mep KOMHAT, IUIOMAAb IOJCOOHBIX
MOMEILIeHU, o011as TIoMIA/b JOMA.

2. Tpancopt — TpaHCIIOPTHOE COOOIIEHHUE: YI00CTBO M OJIM30CTH METPO U aBTOOYCA.

3. CocrostHue — 00IIIee COCTOSIHHUE JIOMa: HEOOXOIMMOCTh PEMOHTA, COCTOSTHUAE CTEH,
oJIa, MPOBOJIKH, 000EB, YUCTOTA.

4. CTOuMOCTb — OceHa a1omMa B ThIC. I'PH.

Iens — BeidpaTs IyYIIHE T0M

Pucynok 2.11 — Hepapxus npobsiemsl «Bb160op qomay

[TpoGnema 3akiroyaeTcsi B BBIOOpE OJHOIO A0Ma U3 TPeX UMEIOIIUXCS alIbTePHATHB!

1) Jlom A. DtoT nom cambiii Oosbiioi u3 BceX. OH pacrojioKeH B XOPOIIeM
pailioHe ¢ HEOOJIBIINM JIBHXKEHHUEM TPAaHCIOpPTa U HU3KUMHU Hasoramu. OOIlee COCTOSHHE
J0Ma He OYEHb XOpoIlIee, IpH mepeesae norpedyercs KocMeTndeckuii peMoHnT. Kpome Toro,

3TOT J1IoM caMblii foporoi — 1000 TbIC. TpH.
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2) Jom b. DTOT 10M HEMHOIr0 MEHbIIIE, YeM A, U PACIIOJIOKEH HE OYEHb OJIM3KO
K HY)XHOMY aBTOOycHOMY MmapuipyTy. OOmiee coctosiHue oma oudeHb xopoiree. lleHa
noma — 500 ThIC. TpH.

3) Jom B. DTOT n0M OY€Hb MaJIEHBKMH W YAaCTUYHO OCHAILEH COBPEMEHHOM
ObITOBOM TexHUKOM. Paiion OmaroyctpoenHbiii. OOliee COCTOSHHE XOpollee, B JIOMe
KpacuBbl€ KOBPOBbIE MOKPHITHS U 00ou. Llena noma — 700 ThIC. IpH.

IToctanoBka 3agaun Meroaa ananuza uepapxuii B CIIIIP NooTron ocymecTtBisercs
Ha crpanmie «BBom maHHBIX» (puc. 2.12), KOoTOpas MOSBISETCSA IIOCAE IEpPEexXoma Co
CTpaHHIlBl BbIOOpa MeToaa (puc. 2.10). 3aech HE0OX0IUMO 3a7aTh BXOJIHbIC JaHHBIC (1€,
KpUTEPHUH, albTCPHATUBBI), WHA4YEe IEpPEXOj]] K CTPaHUIIC pPEHICHHWs 3aJadyd He Oyaer

AOCTYIICH — KHOIIKa «I[anee» CTAaHOBUTCS aKTUBHOM MOCJIC 3aIIOJTHEHUS BCEX ITOJICH.

IIpumvep a1a MAH. Beoa JaHHBIX
Metoa Araanza Hepapxu#

Ilna penreHnd 3aladi HeoOX oMbl CIeTVEOMIHE EXOHEIE JaHHRIE:

Hens:

(Bufop ayumero momMa

KomqecTBO aTbTepHATHE KoI4ecTEO KpHTEPHEeR
No ANETepPHATHEBI ] | Mo KpaTepun
Al | [DomA | || ®p1 | [Pasmep ]
A2 | [OomE | | | Xp2 | [Tpancnopr J
A3 |’,D.DM B | Kp3 |:COCTOF!HHE} |
Kp4 | (Croumocts |

<< Hazaq | Oanee == |

Pucynok 2.12 — 3anonnenHas crpanuiia «BBoj JTaHHBIX»

Pewenue zaoauu MAH ¢ CIITIP Nootron

Ha nepBoit wactu crpanuubl «Pemenne» — «ILIAD 1» (puc. 2.13) Heobxoaumo
CPaBHUTb KPHUTEPUHU TIONAPHO IO OTHOLIEHHIO K IEJIM, 3al0JHMB MaTpully IapHbIX

CpaBHCHI/Iﬁ BBIIIC TJIABHOM AUAroHaIu (HOJ'IH Ta6J'II/IHI>I, KOTOPBIC HC IIOMCYCHBI <<-))).
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Meton Anannia Hepapxmii

IOIAT 1.

Jano/ITHHTE M dTPDHILY NAPHEIX CPABH eHHIT Kp] ITepHeE OTHOCHTEIRHO Le T, HCIIOIE2V AL

@]’.L'annj.' Caam{1/2; 1/3; ;U8 1:2; 0%}
O 1likany omomrerni (1l Om)

Heae: BaiGop Ay<wmere ona

Haseamme  Kpl Ep2 | Ep2 @ EKpd |
Kpl Pasep 1 |5 |3 )| (s ] | (0152
Kp2 Tpamemopr |15 | ‘o 1lms |67 )| es]
Fp3 Cocrommme |3 ‘ 5 1 1i2 0.202
‘Kp-‘i Croimocms |4 | 7 | 2 | 1 | 0.485
[ Dim Lam | CI CR |

I4.DE}U | (4166 | (0.055 | [0.067 ‘

e ————
F= e LA

Pucynoxk 2.13 — 3anonnennas crpanuna «Pemenue: HIAIL 1»

[Ipn cpaBHeHHMM ©Iapbl KpUTEpUEB B JAHHOM 3a7ade CleayeT 3a/JaBaTb TaKHe

BOIPOCHI: KAKOW M3 JBYX CPAaBHUBAEMBIX KPUTEPUEB SIBISICTCS 00JIee BaXXHBIM? HACKOJIBKO

OH Ba)KHEE C TOUKH 3PEHUS LIeJIH, OTPAXKAIOIIEH MEPY yIOBIETBOPEHHUS IOMOM ?

B wmarpune mnapubix cpaBHeHuit (MIIC) ™Mbl olieHHBaeM MpPeIIIOYTUTEIBHOCTh
KpUTEPHSI, YKa3aHHOTO B CTPOKE, MO CPaBHEHHUIO C KpPUTEpPUEM, KOTOpBIH MpHUBEIECH B

ctonbue. Ilpu 3TomM Uit U3MEpEHUsl CTENEHU MPEANOYTEHUSI MCIIONb3YIOTCS CYKIEHUS U3

dynnamentanpHOM mkanel Caatu (Tabm. 2.2).

Tabmua 2.2 — lIkama Caatn

CreneHp Mpeano4YTeHUs

Onpenenenue

1

PaBnas MpCaAIOYTUTCIIBHOCTD

Cnabas creneHb IpeanoYTeHUS

CpC)IHSISI CTCIICHDb MPCAINNOYTCHUA

[IpeanoyTeHue BoIIE CPETHETO

VMepeHHo CHUJIBHOC MMPEATIOYUYTCHHE

CunpHoe NpCaAIIOYTCHHUC

OueHb cunbHOE (OYEBUIHOE) IPEATNIOYTEHUE

O‘IGHB, O4YCHb CHUJIBHOC MMPECAITIOYTCHUC

O O Nl OO O | W DN

AOCOIIOTHOE MPEIIOUTEHUE
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Ecnu ykazaHHbIid B cTpoke (GaKTOp HE SBISETCS JOMHUHHPYIOIIUM I10 TIPEIITOYTCHHUIO,
UCIIONIb3yeTcs oOpaTtHoe 3HaueHue. Hampumep, 3HaueHue 5 B MEpPBOM CTPOKE M BTOPOM
CTOJIOLIE COOTBETCTBYET CYXACHHIO O TOM, YTO pa3Mmep JoMa SBIseTcs Oosee BasKHBIM
KpUTEepUEM, 4YeM TpaHCIOpTHoe coolmieHne. OOpatHas BenuuuHa 1/5 aBTOMATHYECKH
3aMUCHIBAETCS HA MEPECEUECHUU BTOPOU CTPOKH U IMEPBOrO CTOJOIIA.

Ilocne Haxatmss KHONKH «Bpramciauthy, ecau mojags MIIC Obumm  3ammoaHEHBI
KOPPEKTHO, MIPOUCXOAUT BBIUYUCIECHUE JIOKAJTBHBIX TPUOPUTETOB KPUTEPUEB U 3AIIOJIHEHUE
TaOJIUIIBI UH/IEKCOB.

[lepBbie TpU MHIEKCA UCMONB3YIOTCS 111 HaxoxkjeHus CR, xoTopbwlii mokasbIBaer,
HACKOJIBKO COTJIACOBAHBI CYXICHUS 00 00bekTax. JlomycTumMbiM cuuTaetcs 3HadeHue CR He
npessbimatoniee 0.10-0.20. MHaue — pekoMeHAYyeTCS MEPECMOTPETh OLICHKH.

B nannom cinyuae kputepuit «CTouMocTh» nMeeT HanbOomnpmmii mpuoputeT: 0.495.

Ha crpanune «Pemenne: HIAIT 2» BbimonHsieTca cineayroummid stan MAU —
CpaBHEHHE aJbTEPHATUB OTHOCUTENILHO KaXKJI0TO KPUTEPHS. 37€Ch HEOOXOAUMO 3aMOJIHUTh

crosbko MIIC, ckonbKO KpUTEPUEB pacCMaTPUBAETCS B 3aja4e.

2.1[To oTHOmMEHIO K KpuTepHio "Pa3yep”, nenonesya: 2.3 [1o oTHOmMEeHNK K KpHTepHto "CoeToAHNE", HEIOTh3YA:
@L!.Ixu:r}'Caam{! 251035, 0 19715 27 .93 @LL[I{&T}-‘CE{&TH{I:"Z; IRETREE Ko e Eay 3
OLLIK:A::_V orxomrenrnt (1k.Oa.) O1lllkamy otsonmesnd ([ Ore.)

I Hem Sonblwe, Tem mule I |'—l-3r-1 fonbwe, TeEM ImyHwe |

Hasamse Al A2 A3 . Haueamme Al | A2 A3 .
Al Towa (1) |5 J|l6__) [(o743) Al Jowa |1 ) |[u2 J|(vz | [o200)
A2 TomB ’ )| ] \ 4 | [o194) A2 TomB |2 |1 ||| [o4o0]
A3 TJomB ] W ) |(@ )G ) [(0063) A3 TomB |2 |1 ||| [o400)
a 0
2.2 [lo oTHOWen IO K KpHTepHIo "TpaHenopT”, HCNONEIYA: 2.4 ITo 0THOmMEHINO K KpHTEpIE "CTOHNMOCTE", CIOIL2VA:
@LLT.Ka.:I}-‘Caani{l.-"E; L3 0102 09} OIII}:a:l_TCaam{] P L FE KL R )
O].Lh{a.:t}-‘ oTeonrernnl {1k OTa.) @Hlxa::_v omnomerni (Lx Ore)
|'—l-3r-1 Gonewe, TEM muwWe | [Hem merive, Tem muwe (v
I 1
I T T T 1 -
Haseamme Al A2 A3 Tp. Husamclpgal 22— | Ap. |
. - - N . Al JomA 1 || 5000 |7o0/10f | [o.225
Al TomA | |1 |RRE! |[lws | lo.og4 | —1— . —
: SE - — : A2 JdomB 100058 | [1 (70050 | (0452
A2 TomE | (14 || 1 || lve | [oos3| - : :
. Ak Ak _— : A3 | JomB 10007 | (50070 (1 || (0323
A3 JomB | (5 ] [ {11 | (0743 | w - :
L : a1 a i L : [ix.Ome. Cromvocts | (1000 | | (500 | (700 | |
B T

Pucynoxk 2.14 — 3anonuennsie MIIC co ctpanunbl «Pemenue: [ITAT 2

Jlns 3anonHenus MIIC moxHO ncnonb30Bath Kak mkany CaaTu, €CIM albTEPHATUBBI

CPaBHHMBAIOTCS OTHOCUTEIBHO KAYECTBEHHOM XapaKTEpUCTUKU (Hampumep: yIo00CTBO,
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COCTOSIHHE), TaK M IIKAITy OTHOIICHHUH, €ClIi albTePHATHBBI CPABHUBAIOTCS OTHOCHTEIILHO
KOJINYECTBEHHOM XapaKTepUCTUKHU (HapuMep: JUIMHA, 1IEHA).

Ha puc. 2.14 mpuBezeHbl MaTpullbl MApHBIX CPAaBHEHUH [IOMOB, SIBIISIOIIMXCS
albTepHATHBAMM JaHHOM 3amaud. T.k. kputepuii «CTOMMOCTB» — KOJWYECTBEHHAs
XapaKTepUCTHKA, JIOKaJIbHbIE MPUOPUTETHl AJNBTEPHATUB BBIYUCIUIUCH MO  IIKaJe
OTHOILIEHUH (puc. 2.14, r) pu yCIOBUU «YEM MEHBIIIE, TEM JIYUILE).

CrnenyromuM IIaroM SBJSIETCd CHHTE3 TJI00QJBHBIX MPUOPUTETOB, KOTOPBIN
BBITIOJIHAETCS MOCIIE Ha)KaTUs KHOMIKU «Jlanee» Ha mocienHei yacTu cTpaHullsl «Peiienuey

" IepexoJa K CTpaHu1e «PCSYJ'II)TaT».

Pesynemam pewenus 3a0auu MAU ¢ CIIIIP Nootron

pumep gaa MAIHL. Pesyasrar
Metog Anannza Hepapxuit

IMeas: ExiGop ayutieso doma

1. MaTpEna npEopETeToE KPETEpHEE OTHOCHTEARED NEAE B ATSTEPEATHE OTHOCHTEEED EAZEI0T0
H3 EPHTEPHEE:

OpEp. HJomA JdomBE JouB
Pamaep 0.152 0.743 0194 | 0.063
Tpascmopr | 0.051 0.200 0.400 | 0400
Cocromeme | 0302 0.194 0.063 0.743
Crosocrs | 0,493 0.223 0.432 | 0323

2.I'nofansHKe TPHOPHETETH ATKTEPHATHE:

Ne  Anerepmarerm Do [p.

I Jou B 0414
o Hou B 0.293
I Hom A 0.293

3.JiHarpavua rrofaTbERR DPHODETETOE ATETEPHATHE:
0.414

0253 0253
]

AN ]

Pucynok 2.15 — Crpanuna «Pesynstary MAU

Pe3ynbTar pemieHus 3agadyd METOJIOM aHAllM3a MepapXuil MpejCcTaBieH Ha JaHHOU

CTpaHUIC B BUAC IBYX T3,6JII/II_[ " JuarpamMmbl TII00AJTbHBIX MMPUOPUTCTOB AJIbTCPHATHB.
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AnprepHaTiBa ¢ HaWOOJBIIMM 3HAYEHHUEM TJIO0ATBFHOTO MPHOPUTETA SBISIETCS
Jy4Ilen JUIsl JaHHOU LIEJIN.

BriBogpl. B paccMoTpeHHOM 3amade Jylled albTepHATUBOW okazaics «lom By,
KOTOPBIN TOJIy4nJI BBICOKHE OLIEHKH 10 Kputepusam «CoctosgHue» n «TpaHcnopT», a Takxke
MMEET UMEET CPEIHUI NoKa3aTesb 10 KpuTepHuro «CTOMMOCThY. Takke OTMETHM, 4TO «J{oM
B» 3ansn mocneanee Mecto mo kputepuio «Pasmep», HO 3TOT moKazaTenb ci1ado0 MOBIHI
Ha TrI00aTbHYIO OIICHKY, T.K. UMEET HU3KUN PUOPHUTET.
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2.2.2. Pewenue MHO2OKPUMEPUATbHBIX 3A0AY MemOOOM 638euieHHblx cymm ¢ CIIIIP
NooTron

3aoanue

CocTaBUTh PEUTHHT 2-X WU 3-X 0OBEKTOB METOJOM B3BEILIEHHBIX CYMM.

PeliTuHr HagO COCTaBUTH JJIs1 OJHOPOJIHBIX 00BEKTOB. Harmpumep: moTeHIMaIbHbBIX
MecCT paboThl, YUeOHBIX 3aBeJCHUN (C TOUKM 3peHUs aOUTypHEeHTa), MeCT OTIbIXa. JlepeBo
KpUTEpPUEB JIOJDKHO HMETh He MeHee 3-X ypoBHed. Illkama o1eHOK OOBEKTOB

(amprepHatuB) — 10-T1, 12-Tn wm 100-6amipHast.
ITlocmanoska 3a0auu MBC ¢ CIIIIP Nootron

PaccmoTpuM 3amady cocTaBiieHUsl peWTHHra cTyneHToB. lIpu moctaHoBke 3amaun
COCTaBJICHUSI pEUTHHra B METO/AE B3BEUICHHBIX CYMM HEOOXOJUMO IOCTPOUTh

MHOTOYPOBHEBYIO HEPAPXUUECKYIO CTPYKTYPY Kputepuen (puc. 2.16).

CocTaBHTL pCﬁ'I“HI I cTYACHTOB

SHAHHA
JIMuHBIE
ESIECTBA

Baemmii
BHO

|

Obwpe
HavKH

Cnew,
HayEH

[vMaHHT.
HaYEH

I
I
)

Ot TenbHOCTh
[IyaETyaTBHOCTE
O1BeTCIBEHHOCTD

OcTaneHEE

biziueckne

Maremariueckne
Teopernueckie

Huoctpan. azmmn

Ilporpasmuuposase

Pucynok 2.16 — MHoroypoBHeBasi CTpyKTypa KpUTEPHUEB 3aa4u

B CIIIIP NooTron MoxHO 3anath 2 Wi 3 ypoBHs kpuTepueB. Ha mepBoMm ypoBHE
MOXHO 3a7aTh OT 2 0 5 KPUTEPHUEB; HA BTOPOM IO KaXKJIOM BETBU KPUTEPHUEB IIEPBOIO
YPOBHSI MOXHO 3a7aTh OT 2 10 5 kpurepueB, b0 0; Ha TpeTbeM MO KaXJO0W BETBU

KPUTEPUEB BTOPOT'O YPOBHSI MOXKHO 33/1aTh OT 2 710 5 KpuTepues, 6o 0.
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By 3amonHeHHBIX CTpaHUIl BBOJA JAHHBIX U1 pacCMaTPUBAEMOM 3aJaud MOKa3aH

Ha pucyHkax 2.17-2.19.

Metoa Bapemenabix Cymm

0715 peEMIeE S 3aJa4y HeoOX0a1Mal CIeVI0Me EXOJERIE JaEEbIE:

Izne:
CocTasnenue peMTHMHIEZ CTYOSHTCS

Ko/ 1114 ecTEO VPOEHEII KpUTEPHEeE:

[3 |ij,]

YpoEeHb 1

Ko I1HYecTEO RpHTEPHEeE:

[z v

Ne Kpareper
Kpl |3nawua |

Kp2 |.ﬂu\-nye K35ECTES |

Kp3 aneumuﬁ Mg |

Pucynok 2.17 — 3anonnennas crpanuia «BBoa nanasix: YpoBeHs 1»

Metoa Bzeemennbix Cyym

¥YpoeeHs 2

KoanyecTEO KpHTepHeE:

Betes no Kp1 Beres no Kpz2 Berer no Kp3
"SHaHua" "JI4yHEBIe KavyecTea" "BHemHuii BuI"
3 v 3 2
Ne Kputepuu Ne Kputepnu
Epl.1 |:Cneu. HayKku I Ep2.1 |VOT BETCTBEHHOCTE |
Ep12 |:05u.|,ue HayKu | Kp22 | [yHKTYaNEHOCTE |
Kpl3 |:I‘yManr. HayKu | Kp23 [OSmMTeanOCTb |

Pucynok 2.18 — 3anonnennas crpanuia «BBoa qanHbIx: YpoBeHb 2»
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Metoa Bisemennbrx Cyym
YpoEeHE 3
KoauuecTEo REpHMTepMeE:

EeTer no Kp1

"mauus’

EeTeErs o Kp1.1 EeTeEn mo Kp1.2 BeTer o Kp1.3

"Crien, mayxu© "Odmue Havkn® TyMaHuT, HavKy'

N .~ Kpmrepmz | N KprTeprn M  KpHrepmm

Kpl.11 | |T=operimzoxne | || Kpl.21 | | Marevzrmscoriz [ || ¥p1.3.1 | |Muocrp. mzswn |

Kpl.2.2 | |duzimszcxuz | || ¥pl.3.2 | [Ocrznesez |

Kpl.1.2 | |Mporpzsenposzane |

Berer no Kp2

"uuHnie Xxagecrza’

EBeTes mo Kp2.1 BeTers o Kpa.2 Berer mo Kp2.3
"OreercTEeHHOCTE "TIIVHXTYaIsHOCTE "ComuTeEHOCTE
3 K% 3 K%

BeTes no Kp3

"Baemranii enx’

Pucynok 2.19 — 3anonnennas ctpanuiia «BBoa 1aHHBIX: Y POBEHB 3»

ITocne 3alaHud BCCX KPHUTCPHUCB IIPOUCXOOAUT IICPEXOT K CTPAHUIIC ((BBO,II JaHHBIX:

BriGop cmocoba 3amaHus  BECOB  KPUTEPHEB». 371eCb  HEOOXOAUMO  BHIOPATH

COOTBETCTBYIOIIHI MEepEeKIIIoYaTeb, B JaHHOM cliydae — «Bpyunyro».

Metoa Bzpemennnix Cymm

BrioepuTe criocod 2agaHiia Becoe Kpurepies:

® Bpyuryro

O € nomonmsro Meroga Axamma Hepapxnt

' C momonipro Meroga Parcsarposansex Becos Kprrepires

<< Hasag ] Oanee >> ]

Pucynok 2.19 — Crpanuna «BBoxa gannsix: Beroop crocoba

3aJlaHuAd BECOB KPUTCPUCB»
ITocne HaxkaTuss KHOKU «I[anee» IIPOUCXOOUT IICPCXOa K CTPAHUILIC «Pemienue.
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Pewenue zaoauu MBC ¢ CIITIP Nootron

Ha crpanune «Pemenune: lar 1» (puc. 2.20) HeoOX0oauMO 3a1aTh Beca KpUTEPHEB

BCEX YPOBHEH, MPU 3TOM CyMMa BECOB KPUTEPHUEB B KAXKJOW IPyMIE T0JKHA PaBHATHCS 1.

Metoa Bipemennbsix Cymm

IIIAT 1.

3azaliTe 3HaveHns Becor KpuTepnee (0T o 10 1):

¥poeeHb 1

Kpurepuu Beca
Kp.1 3Hama (04 |
Kp2 Jhirmbe KadecTsa 1 04 |
Kp3 Brenmnt suym o2 |
¥YpoeeHs 2
Beres mo Kp1 Beres no Kp2 Beres no Kp3
"SHanna" "JliryHBle KadecTBa" "Buemnuii Bua"
[ x Kpurepun Beca || N Kpurepuu Beca
Kpl1 Crrenr. Hayxu los | || Kp21 OTBeTCTEEHHOCTD lo4 |
Kpl2 Obunte Hayxu {03 ||| Kp22 IyHKTYamBHOCTD 04 \
Epl3 T'yMaHIT. HayKi lo2 ||| Kp23 ObumremsHOCTs lo2 |
¥YpoeeHs 3
Beres no Kp1
"SHaHuA"
Beres no Kp1.1 Beres no Kpi.2 Beres no Kp1.3
"Crren. Hayku"™ "Obmye Hayki" "TyMaHuT. HayKu™
[ Kpurepun Beca | N Kpurepun Beaa || N ! Kpurepuu _ Beca |
Kpl.l1 Teopenreckie |04 W Kpl21 | Maremanmecse  [g500 | || Kpl3.1l ‘ Hnoctp.mpmar | [p7 |
Kpll2 TMporpammmposarmie | (06 | ’ Kpl122 PIBIMeCKIIe |os00 | || Kpl32 ‘ OcramHsle 03 |

[Ipu HaxkaTnu HA KHONIKY @ «Y CTaHOBUTDH PAaBHBIE BECA» ITPOUCXOJUT 3aNIOJIHEHUE

Beres no Kpa.1

"OTBETCTBEHHOCTR"

&

Beres no Kp2

"JhryHbIe KavecTBa"

Beres no Kpz.2

TIyHKTya/1bHOCTR"

Beres no Kp3

"BHemHuii BHA

&

Beres no Kpz.3

"O0mNTeIBHOCTE"

Pucynoxk 2.20 — 3anonnennas ctpanuia «Pemenne: lar 1»

noJjeu Ta6J'II/II_II>I BCCOB KPUTCPUCB paBHbBIMU 3HAUYCHUSAMMU.

Ha crtpanune crpanune «Pemenne: Ilar 2» (puc. 2.21) HeoOxomumo 3aaaTh

AJIbTCPHATHUBELI U UX OLICHKH, HOPMHUPOBAHHBIC K BBI6p3,HHOI>i IKajJie.
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MeToa Bisemennbrx Cyyy

Idar 2

2azafiTe anETEPHATHES] 1 OUEHNTE UX 110 KpUTepusasn

Ne KpHTepER Ne KprTepER

Kpl | Teopemmackmz Kps§ | Ocramexerz

Kpl | Ilporpaxnmpoesswz || Kp7 CreaTcTERREOCTE

Kp3 | Merssezmmscerz KpR | IIyvERTvanexocTe

Epd | Susrvacer: Kp? | Cooorramexocte

Kp3 | HrocTp. AseiEy Kpl0 | Braunad exg

ErI0epUTe IIRATY
Oo-xo @o-x: Oo-zoo
Ne ATbTepHATHERL Kpl Kp2 Kp3 Kp4 Kps Kpb6 Kp7 = Kp8 Kp? Kplo
Al | [Crysesmt ) R B N R R || 8 (i J|[8 llo__ |z HRE] |[l8 || %
A2 | [Crymee2 [l J|_J|k__J|__J|6_Jl_J|E_J|F_J|G_J{ls__]|
A3 | [Cryzensa J[z__Jfle__Jjl__J|ln_J|ls__J[le__Jf{lz__J|l6__Jfle__J|lz_J|®
A4 | [Crymernd J1Go e Jle I J|_J|_J|E__JI_J|_J|e_]|%
A5 | [Crygesss ||z o J|lo |62 Jf{Go_|[s Iz ]| || lg || le || »
+ JOSCENTE SMETZPETHEY
Pucynok 2.21 — 3anonnennas crpanuna «Pemenue: Hlar 2»
KommuectBo AJIbTCPHATUB MOKHO PEryianpoBaTb C IIOMOIIIBIO KHOIIOK:

+— «J106aBUTH aNbTEPHATHBYY; x_ «Y 1anuTh aabTEPHATUBY.

CrnenyromuM aroM sgBJIeTCS pacyeT PEUTHHIa albTEPHATUB, KOTOPBII IPOUCXOIUT

II0CJIC Ha>KaTHus KHOIIKKU «I[anee» " 1IepexoJa K CTpaHUIC «PeBy.]'IBTaT)).

Pezynomam pewenus 3aoauu MBC ¢ CIIIIP Nootron

Pesynbrar pemnieHus 3amadyd METOJAOM B3BEIICHHBIX CYMM MpEACTaBIEH Ha JAaHHOMN

ctpanulie (puc. 2.22) B BuA€ TaOJUIIBI TJI00ATBHBIX OLEHOK albTEPHATUB, YIOPSAI0OYCHHBIX

B MIOpsiIKe YObIBaHUS. JIydImuM CTyZIeHTOM B TaHHOU 3a7ade oka3ancsa CTyneHr 4.

MeTtoa B3pemenHBIX CyMM

ANBTEPHATUBEL, YIIOPAI0YEHHEIE B TIOPAAKE YObIBAHNA [7100aIBHBIX OLIEHOK:

Ne -~AhngpnaTn1§bl I7.Onesxn
) | Crynent4 9.024
2 Crynent3 8.664
3 Crynents 8.616
4 Crynentl 8.448
5 Cryment2 7.568

Pucynok 2.22 — Ctpanuna «Pesynsramy MBC
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2.2.3. Pewenue MHO2OKpUmMEPUAIbHBIX 3A0ay Memooom mampuywl pewtenuii ¢ CITITP
NooTron

3aoanue

CaMOCTOSTENLHO 3aIIOJIHUTh MaTpully peuieHuil (3-4 anbTepHAaTUBBI, 5 BapUaHTOB
BHEIIHMX YCJIOBUI) U BBIOPATh albTEPHATUBBI, JTYUIIUE 110 TAKUM KPUTEPHM (IIpaBUIIaM):

- KpUTepuil MakcuMUHa (OH K€ — KpUTEpUH MaKCHMalbHOIO IECCHUMHU3MA,
HauOOJbIIEH OCTOPOKHOCTH, FTAPAHTUPOBAHHOTO pe3yibTara, Kputepuil Banbaa);

- kputepuii ['ypBuna npu n1Byx 3HadeHusx mapamerpa « =0.25 u « =0.75;

- kpurepuii baiieca - Jlaruiaca.

Cnenath oOLIMI BBIBOJ: Kakas albTEPHATUBA SIBJISIETCS JIYUYIIEH MO COBOKYIHOCTH

PacCMOTPEHHBIX KPUTEPUEB.
Tocmanosxka 3a0auu MMP ¢ CIITIP Nootron

PaccmorpuM 3amady 0 3akynke ChIpbS Ha MNPEANPUATHE C Y4ETOM BapUAHTOB
BHEIIIHUX YCJIIOBUM.

IloctaHOBKa 3amauM MeETOAA MaTPULbl PELICHUM OCYIIECTBIIACTCS Ha CTPAHHULE
«BBon maHHbBIX» (puc. 2.23), KOTOpas MOSBISETCS MOCIE Mepexojia cO CTPAaHUIIBI BHIOOpA
metona (puc. 2.10). 3necb HEOOXOOUMO 3a/aTh BXOIHbBIE JAHHBIEC: 1I€JIb, AJIbTEPHATUBSI,
BapUaHThl BHEIIHUX YCJIOBUU. OTMETUM, UYTO BapUaHThl BHEHIHUX YCIOBUH — 3TO HaOOp
BO3MOXHBIX YCJIOBUW, Hampumep, NPOEKT OyAeT cAaH: BCPOK, C OINO3JaHUEM, C

OIICPCIKCHUECM CPOKOB.

Metoa MaTtpuns! Pemennit
ﬂflﬁ PpelIeHnA 3aJa9H HEOC’)XO:[IIMBI C/IedyI0IIHe BXOOHbIe JaHHbIe:!

Iane:

C‘:pEZE.’H/ZTb OLNTVIMAJBEYD BEMHEMEY 3aKyLaeMOI0 CEHPbhSA

Ko/IIr4ecTEO AThTePHATHE BapnaHTHI EHEITHIIX YCIOBHIT
[3 v [3 v
e AIETepHATHBBI N BapmaBThHI BHEINHHX YCI0BHE
Al | |Ha 1 oGopoTHbIi umkn Bl | |UeHa Ha coipsé ynaneTt
A2 | |Ha 2 060poTHBIX UMKNa B2 | llena Ha CuIpbE HE USMEHUTC

A3 | |Ha4 o60poTHLIX LMKNa B3 ' |leHa Ha cuipké BripacTeT

I3EecCTHEBI 11 EEpPOATHOCTIH HAaCTYILIeHIIA EAPIIaHTOE EHeITHIIX _VC.'IOBIII“I?

© Ma O Her

Pucynok 2.23 — 3anonHeHHast crpanuiia «BBoa TaHHBIX»
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Pewenue zaoauu MMP ¢ CIIIIP Nootron

Ha crpanune «Pemenwne: Illar 1» (puc. 2.24) HEoOXOAUMO 3amOJHUTH MaTPUILY
MOJIC3HOCTEH W B TMOCICIHEH CTPOKE NAaHHOW TaOJMIBI 337aTh BEPOSITHOCTH HACTYIUICHUS

BApUAHTOB BHEIIHUX YCJIOBHUH (CyMMa 3a/JaHHBIX BEPOSITHOCTEH OKHA OBITH paBHOM 1).

Metox MaTpuns! Pemenni

ITAT 1.

3amoJHHTe MaTPIILY MoJe3HocTeil

Bl B2 B3
Al (115 30 65
A2 |50 31 145
A3 |20 92 175
P |01 0.3 0.6

Pucynok 2.24 — 3anonHenHas crpanuiia «Pemenue: [lar 1»

Marpuiia mone3HocTed — COCTaBIsieT KaXIOW TMape «ajlbTepHATHUBA-BAPUAHT
BHEIIHUX YCJIOBHI» HEKOTOpPOE YHCJIOBOE 3HAUYEHHE — <«IIOJIE3HOCTh». MeToauku
3aMOJHEHUS] 3TOM MaTpULbl HaXOAMUTCA 3a MpeJeslaMd METO/a, OHM JIOJIKHBI OTpPa)KaTh
npeaMeTHyro obnacte. Hampumep, pasmep oxumaeMoill NpuOBUTM TpU  BBIOpAHHOU
aNbTepHATHBE U BEIOPAHHOM BapUaHTE BHEITHUX YCIOBUH.

Ha crtpanune «Pemenue: Illar 2» Heobxonumo BbIOpaTh XOTS OBl OJHO IPaBUIIO
MMP, noapo6HO 03HAKOMUTHCS C KaXIbIM M3 MPAaBUI MOXKHO B pazzelie crpaBku «MeTos
MAaTPUIIbI pELICHMIA: Pemaromue MpaBuIa (xpuTepun) MMPy:
http://nootron.net.ua/Help.htm?p=chapter3.3.html#dRules.

Tak xak B Hameil 3amaye ObUIM 3aJaHbl BEPOATHOCTH HACTYIUIEHUS BapUaHTOB

BHEIIHUX YCIIOBUH, TO BbIOMpaeM npasuwia MMP, yunTeiBaromye BEpOsSITHOCTH.

MeTtox Marpaub! PemenuH
ITAT 2.
Bridepiure npasiita MMP:
He YHHTHIBAKIMHE BEPOATHOCTH
[ Muenmaxceoe (MM)
[ Csemaxa (S)

[ Typemma (HW)
[ Mponzeenerrit (P)

VyuThIBaKmMiE BEEPOATHOCTH
Eaiteca-Jlarmnaca (BL)
Xomsa-JTemana (HL)
Tepriefiepa (G)

Pucynok 2.25 — 3anonnennas ctpanuna «Pemenue: lar 2»
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Tak kak ObpUIO BBIOpaHO pemaroniee MpaBwio, TpeOyromee — 3aJaHus

JOTIOJHUTEIBLHOTO TTapaMeTpa, TO MPOUCXOIUT Nepexol k cTpanulle «Pemenue: lar 3».

Metox Marpunbl Pemennii

IIIAT 3.
3agaiiTe 3HAYEHIA HaAPAMEeTPOE:

1. Ina npaewna Xomsxa-Jlemana (HL)
3ToT napanMeTp BBIpEKAST CTElleHE JO0Eepid
v = 0500 E HCIIONE3YeMOIT CTAaTHCTHEE.
Mooscem npunuvamp snavenus om 0 do 1.

Pucynok 2.26 — 3anonnenHas crpanuna «Pemenue: [lar 3»
[Tocne HaxxaTus KHONKY «/lanee» MpOUCXOAUT Iepexol Ha cTpaHuny «Pe3ynbrary.
Pezynomam pewenus sadauu MMP ¢ CIITIP Nootron

Pe3ynbTaT perieHus 3ajadyd METOJOM MATPHIbI PEIICHUM MpPEICTaBICH Ha JTaHHOMN
crpanune (puc. 2.27) B Buae ABYX TaOMMIl: TaOMWIBI, TA€ yKa3aHbl 000OMIEHHBIC
MIOJIE3HOCTHU aJbTEPHATUB M TAOJIMIIBI, T/I€ YKa3aHBI JIYUIITUE aTbTCPHATHUBHI 110 KAKIOMY H3

BbIOpaHHbIX ITpaBui MMP.

Meroa Matpuust Pemennii

Ifeaw: Onpedeaums ONMUMAILHYIO SEAUNUNY 3AKYNAEMOZ0 CHIPLR

1. MaTtpuua obobmensEIX nNoTe3g0cTell o Kax oMy npaswty MMP:

AJIBTepHATHESI BL HL G
Ha 1 ofoporsaiii e | 77.500 71.230 | -72.000
Ha 2 odoporsers mrota | 119,300 84.630 | -28.200

Ha 4 oboporsex mimena | 134.600  77.300 | -27.900

2. JIyumne ansTepEaTHEE! 00 KAk JoMy npasity MMP:

Kpotepmit Jyuman aaerepatoea  Ilogesmocts
Bafleca-Tlamnaca (BL) = Ha 4 odopomHemx mixTa 134.600
Xoxwa-Jlemana (HL) Ha 2 odopomaem mc1a 8§4.630
Tepuefiepa (G) Ha 4 oGopoTHRIX w2 -27.900

Pucynok 2.27 — Ctpanumna «Pe3ynbrary

BriBogbl. 1o 1ByM U3 TpEX BBIOpAHHBIX MpaBUII JyUIled albTepPHATHBOM OKa3aylach
«3aKyrnka ChIpbs Ha 4 0OOPOTHBIX UK.

HeoOxoauMo oTMeTHTH, YTO Ui mpaBuia Xo/ka — JlemaHa MBI 3a7ainu mapaMmerp
v= 10,5, T.e. cTeneHb JOBEPHUS K UCIIOJIIB3YEMOMY PACIPEAEIECHUIO BEPOSATHOCTEN — CPEIHSAS.
Eciu 310 noBepue BENMKO, TO akueHTupyercs BL-mpaBwio, B NpOTHMBHOM cilydae

npeaANnOYTCHHUEC OTAACTCA MAKCUMHUHHOMY IIPpAaBUJTY, ITIOJIHOCTHIO UCKIIIOYAOIICMY PUCK.
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2.2.4. Pewenue MHOZOKPUMEPUATbHBIX 340y MEMOOOM 6€POATIbLHO20 AHANU3A PeuleHUTL

3aoanue

Pemmte 3amayy MHOTOKpUTEpPHAIBHOTO BbIOOpA JIydlleil aabTepHATHBBI METOI0M
BEpOAJIbHOTO aHAJIM3A.

KonnuectBo xputepues — 3 nnu 4. Konnuectso anprepHatus — 2 uinu 3. KoanuectBo
ypOBHeM Kakaoi BepOanbHOM mmKaiel — 3. [Ipobnema BriOOpa B 3TOM 3a/1ade MOXKET OBITH

aHasoru4yHoi 3amaue 1 (m. 2.3.1).
Ilocmanoska 3a0avu BAP

[Tycth mMmeercss mpobiieMa BbIOOpa HAMIYYIIErO NMPOEKTa HA KOHKYPCE MPOEKTOB

pemeHusl KPYMHOW COIHATbHO-TEXHWYECKOW 3ama4yu  (HalpuMep, MpeAoTBpaIlICHHE
HAaBOJAHEHUII B KPYIHOM TOpOJE, MOCTpPOWKa 3aBoja IO IMepepadOTKE OTXOAOB M T...).
[Ipennonoxkum, 4TO KOHKYpPCHas KOMHUCCHUS Ul OLICHKH IPOEKTOB IMOATOTOBWJIA CIIHCOK
KPUTEPUEB U MX MOPSIKOBBIE IIKAJIBI C BEpOAIbHBIMH OIIEHKaMU, IPUBEICHHBIE B Ta0m. 2.3.

[IpuBeneHHbIC ONMMCaHUsI MPECTABISAIOT COO0H A3bIK, MpUHATHIN JIITP 1 sxcniepTamu.

Tabnuma 2.3 — BepOanbpHble MIKaIbl KPUTEPHEB

Kpurepun BepOanbHble mKasl
SdpexTHBHOCTS 1. IlonHOCTHIO YIOBJIETBOPSIET TPEOOBAHUSIM.
A 2. Y10BJIETBOPSET OCHOBHBIM TPEOOBAHUSIM.
HPOCKTa. 3. He ynoBieTBOpsieT OCHOBHBIM TPEOOBAHUSM.
BoznencTBue 1. Het 3aMeTHOro OTpULIATEIHLHOTO BO3/ICUCTBUSI.
Ha OKpyXaromyto | 2. CpaBHUTEIBHO HEOOJBIIOE U AOMYCTUMOE BO3/IEHCTBHUE.
cpeny. 3. 3amMeTHOE OTpULATENILHOE BO3CICTBHE.
1. He IIPEBBIIIACT peaybHbIE BO3MO>XHOCTH
CroumocTb ¢uHaHCUPOBAHUSI.
peanu3anuu 2. He3HaunTeIbHO MPEBBIIIAET BOZMOXKHBIE PACXO/IBI.
IpOEKTa. 3. IIpoekr 3amMeTHO JOpOXKE, YeM IEepBOHAYAILHO
0KHJIAJIOCh.
[Tanch 1. Xopomuue.
peanu3anuu 2. Cpennue.
B CPOK. 3. HeGonbuiue.

[IycTh Ha KOHKYpPC MOCTYNUJIO Tpu Tpoekta. B Tabn. 2.4 mpeacTaBlieHbl OICHKU
npoektoB. [loscaum Tabmuiy. 3anmuck Al B KIETKEe Ha MEPECEYCHHH CTPOKH MAaTPHIIBI
«Kpurepuit A» (3ddextuBHOCTD npoekTa) u cronbua 11 (mpoekt Nel) — 310 3HAYUT, YTO
poekT Nel mo kputepuro 3hPEeKTUBHOCTH MOTHOCTHIO YAOBIETBOPSET TpeOoBaHusaM. M Tak

IO BCEM KJICTKaM MaTpUIbI.
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Ta6numa 2.4 — OneHku npoekToB npu noaxoae BAP

IIpoekTsl
Kpurepun
1 12 I13
A Al A2 Al
b b2 B2 b1
B B3 B2 B2
r 2 I I3

Pewenue 3aoauu BAP

[Ipu moaxone BAP wundopmanuss JIIIP BeIABISIETCS TO3TaHO H  TPOEKTHI
cornocTaBisitoTcss nomnapHo. Ilpu oOcyxneHun mnpoOsieMbl YTOUHSIETCS, 4YTO HEOONbIIOE
BO3JICHCTBHE HA OKpYyKarllyto cpeay nonyctumo. Ilpu conocrtasnenun /71 u 112, 3anaqa
CBOJIUTCSI K CPAaBHEHUIO MOHMKEHHOW 3(PPEKTUBHOCTU MPOEKTA C CYIIECTBEHHO OOJbIIEH

croumocTtsio. [Tycts JIITP BeiOupaer 172.

Kputepuu ( Il X m 3 !
A T Al ! A2 Al * I
B B2 I +B2 Bl * |
B B3 | +B2 B2 !
T I2 RS I3 |
e o o & o o e e e o2 Il
AT 1 +
' IIIAT 2 . +

Pucynok 2.5 — CxemMa cpaBHUTENIBHOTO aHayn3a o BAP

ITpu conocraBnennu npoekToB /12 u 113 cpaBHUBAETCS MOHMKEHHAs Y3PPEKTUBHOCTh
C 3HAYUTENIbHOM 3aJIepKKOW peanu3anuu mnpoekta. Ilpeamonoxkum, dYto, Oyayudu
octopoxxubiM, JIITP (koHKypCcHast komuccusi) Beioupaet [12.

B BepOanbHOM aHanm3e MbI HCIONB30BAIM IMapHbIE cpaBHEHUs kak B MAU, HO
obouuick BooOIIe 0e3 MaTeMAaTUYeCKUX PacyeToB, JaKe TaKUX MPOCTHIX, KaK B METOJE
B3BEIIEHHON CyMMbI. Pa3paboTaHo HeMallo METOI0B BEpOaIbHOTO aHAJIN3a PELICHUH.

MeToapl KOJMYECTBEHHOIO aHAIN3a PELICHUM IIUPOKO HM3BECTHBI U IPUMEHSIOTCS
NpU pEIIeHUH CaMbIX pa3HbIX 3a7ad. B To ’xe Bpemsi pe3ysbTaThl IMCHXOJOTMYECKUX
UCCIICZIOBAHUN YOEAUTENbHO JEMOHCTPUPYIOT BO3MOXKHOCTH M OTPAaHUYEHHS CHCTEMBI
nepepa®oTku MH(POpManuu dYenoBekoM. [lodToMy 3acinykMBarOT BHUMAHHS M METOJIbI
BepOaIbHOIO aHaIM3a pelieHUd. MHOrounCIeHHbIe TPAKTUYECKUE NMPUMEHEHHUs TOKa3ally,
YTO HET YHHUBEPCAJIbHBIX METOJIOB M METOJ JOJDKEH COOTBETCTBOBAaTh OCOOEHHOCTSAM
permaeMoi 3a1a4uu.

44




B.I. Kyznenos, I'.JI. €rymenko «CUCTEMHUI aHATI3»

1)
2)
3)
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5)
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7)
8)
9
10)
11)
12)
13)
14)
15)
16)

1)
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3)
4)
5)
6)
7)
8)
9)

10)

2.3. KoHTpoabHBIEe BONPOCHI
Pa3znes I. OCHOBBI CHCTEMHBIX HAYK
OcHogbl meopuu cucmem; cmpykmypa CUCmMeMHbIX HAYK

CrpyKTypa CUCTEMHBIX HaYK.

OnpeneneHus MOHATHS «CHCTEMA.

[Tpumepsl cucTeM U «HECHCTEM) (KJIaCTEPOB).

Knaccuduxarus cuctem 1o npoucxoxaeHulo.

JlaiiTe omnpeneneHUe HMHTEIPATUBHOTO CBOMCTBA (3MEPIKEHTHOCTH), CUCTEMBI,
IIPUBEAUTE IPUMEDPBI.

[ToHsATHE «CTPYKTYypa», CBA3b €ro C MOHATHIAMH «CHCTEMa» U «IIpodsieMay.
CucTeMHbIN NOIX0M, €ro 3HAaY€HHUE U IEHHOCTh B HAYKE U MPaKTHKE.

Uro u3ydaer Teopus cuctem?

UTo U3y4aroT CUCTEMHBIN aHAJIN3 U IPUKJIAJHON CUCTEMHBIN aHaIHU3?

YTo U3y4aroT CHCTEMOTEXHHUKA U CUCTEMHBIN CUHTE3?

Hepapxus cucteM: HaJICUCTEMA, IOJCUCTEMA, DJIEMEHT, CBS3b.

[ToHsATHSA «COXKHASI cUCTEMa» U «OONbILIAsk CUCTEMay; IPOBECTH CPaBHEHUE.
[ToHATHS «3NEMEHT», «CBA3bY», PA3IMUUE MEXKAY DJIEMEHTAMU U CBA3SIMHU.

JIBa OCHOBHBIX ITPU3HAKa CUCTEMBI; AaiiTe pa3BEpHYTOE ONPEACICHUE CUCTEMBI.
Kiaccel cucreM (110 aneMeHTaM, OTHOLIEHUSIM) U pa3/IeJICHUE HAYK.

KpaTkast ucTopus CHCTEMHBIX HayK.
Cucmemmblil n00X00, C853U CUCMHBIX HAYK

CHCTEMHBIN NOIX0/I, Er0 METOJOJIOTMYECKOE U TPAKTUYECKOE 3HAYECHUE.

OcHOBHBIE IPUHIUIIBI CHCTEMHOT'0 OJAXO0A.

OcCHOBHBIE 3a/1a4¥ CUCTEMOTEXHUKU U CUCTEMHOI'O CUHTE3A.

[IpoBecTu cpaBHEHNE KUOSPHETUKU U CUCTEMHON HAYKH.

[IpoBecTu cpaBHEHHE CUHEPIreTUKU U CUCTEMHOTO aHAJIU3A.

Ponb nndopmatiku, HICKyCCTBEHHOTO MHTEJUIEKTa B CHCTEMHOM aHaJIn3e.
HccnenoBanue onepamui v €ro 3a1aum.

CBs13b MEXKy UCCIIEIOBAHUEM OIIEpAllUi U CUCTEMHBIM aHAIH30M.

[Touemy ¢dopmynupoBanue mpoOIEeMbl B CHCTEMHOM aHAIM3€ CUYUTAIOT Hauboiee
OTBETCTBEHHBIM ILIAIOM JIJISl €€ PeIIeHUs?

KakoBo mpakTudeckoe 3Hau€HHE CUCTEMHOIo aHaiu3a B cepe MH(GOPMAILMOHHBIX

TEXHOJIOTUN?
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1)
2)

3)
4)
5)
6)
7)
8)

9)
10)

11)
12)

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

1)

Cucmemnwlii anaius

CtpyKTypa CUCTEMHOI'0 aHAJIM3a KaK aHallM3a CUCTEM U aHaJn3a mpodem.

KakoBbl mocnenoBaTenbHblE IIarM CUCTEMHOIO HMCCIEAOBaHUS HA OCHOBE
CUCTEMHOr0 noaxoaa?

3HaueHue onpezesieHns ueau (Lueneil) 1uist pereHus mpoOIeMBl.

Kak B cucteMHOM aHanu3e CBSI3aHbI MMOHATUS «ITPOOJIEMa» U «CUCTEMAa?
DKclepTHas 3a7a4a v no3HaBarenabHas Mojienb B CA, ciieHapuil.

KonctpykTrBHas 3a1a4a u nparmatuyeckas Mmozaeiib B CA, IpOeKT.

Ponb 3KkcriepTHOM M NPOEKTHOM 3a7ja4 B CHCTEMHOM aHAJIM3€ U CUHTE3E.

Ponp mo3HaBaTenbHOM W MOparMaTUYECKOW MOJENE B CUCTEMHOM aHalIU3e U
CUHTE3E.

JlaliTe onpeneneHne NOHATHIM «aHAIA3» U «CUHTE3.

Onuirre Npouecchl J1eKOMIO3UILUU, arPETMPOBAHMS; KAK OHHM CBSI3aHbI C aHATU30M
Y CUHTE€30M UH(OPMAIMOHHBIX cUCTEM?

OOBsSICHUTE TEPMHUHBIL: «IKCIEPT), KKOHCYJIBTAHTY», «CUCTEMHBIN aHATUTUK.
OOBsICHUTE TEPMUHBI «OpPraHU3ALMSI», «IHIO, MPUHUMAIOIIEE PEIICHHUEY,

«KOHCOJIMAUPOBAHHAA I'PYIIIa».
Mamemamuueckoe MO()@ﬂupOG’dHue 6 CUCIMEMHOM aHraAluze

[ToHATHS «MOJETBY» U «MOACITUPOBAHHE.

OcHOBHBIC BHJIBI MOJICIICH; IPUMEPHI.

Marematnueckoe MOJIeTUPOBAHUE, OCHOBHBIE BUIbI MO/IEIICH.

OnTuMu3aMOHHBIE MOJACIN, OCHOBHEIC 3aJ1a9i U METObI.

OcHoBHbIE TpeOOBaHUS K MOJIEISIM, 00JIaCTh MPUMEHUMOCTH.

AnexBaTHOCTH 1 3((HEKTUBHOCTD MOJIEIEH.

Ponb xoMmbroTepoB, nHGOpPMAITMOHHBIX TexHOoIorui B CA.

JlaliTe onpeneneHre MOHATUIO «rpady»; Tpadbl KAaK MOJIETN CUCTEM.

MeToabl 1 UHCTPYMEHTHI U3YUCHHS CUCTEM.

3HaYeHUE MOJICTUPOBAHUS B CHCTEMHOM aHAJIM3€ M TMPOCKTUPOBAHUM CIIOXKHBIX

CHUCTCM.

Paznen I1. MeToabl aHau3a cucTeM U PO0OJIeM
Cucmemublil aHaIu3 U NPUHAMUE PEULeHUT, KOAUYeCMBEHHbIU AHAIU3 PeuleHUl

[TonsaTus ((HpOGJ'ICMa», ((BBIGOp)), «panrOHAJIBbHOC PCIHICHUCY», «OITHUMAJIIbBHOC

perIeHue.
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Ponb MHOrOKpUTEpHAIBHOTO aHAIM3a B CACTEMHOM aHAJIN3€ U IPUHATUU PELLICHUM.
OcHoBHas mpobeMa MHOTOKPUTEPUATILHOTO CPABHUTEIBHOIO aHAIN3A.

[TonsATHA «UEBbY», KKPUTEPUI), CIIOKA3ATEIb), «aJbTEPHATUBAY, IPUMEPHL.
OcHoBHBIE TpeOOBaHUS K METOJMKE MHOTOKPUTEPUATIBLHOTO CPaBHUTEIBHOIO
aHaiu3a.

JlocTOMHCTBAa MHOTOKPUTEPHAIIBHBIX METO/IOB.

OcHoOBHBIE NTPOOJIEMBI MHOTOKPUTEPUATIHLHBIX METO/IOB.

KonnuectBeHHbIN aHANNU3 pEICHUI: OCHOBHBIE UJIEH, O0IIIast cXema.

OCHOBHBIE I'PYIIIBI METO/IOB KOJIMYECTBEHHOI'O aHAJIN3a PEILICHUM.

OCHOBHBIE CUCTEMHBIC 3a/1a4H, TJI€ MPUMEHSIOTCS] METO/IbI aHAIN3a PEIICHUH.
Memoo ananusa uepapxuti

Meron ananu3a nepapXxuii: CyIHOCTb, YCIOBHsI, OCHOBHBIE 3a/1a4H.

baszoBas uepapxuueckas CTpyKTypa METOJa aHAJIN3a UEPAPXUL.

[Tapuble cpaBHeHnss B MAWM wu mkana Caaru, NOCTPOMTh MATpULly HapHBIX
CpPaBHEHUI M MOSICHUTH €€ CBOMCTBA.

KakoBo konu4ecTBO MaTpHl] NapHBIX CPaBHEHUHM i1 3-ypOBHEBOM Hepapxuu: |
L€, M KPUTEPHUEB U N AIbTCPHATUB?

['maBHOE COOCTBEHHOE UMCIIO U COOCTBEHHBIN BEKTOP MaTPHIIbl TAPHBIX CPABHEHU.
JlokaJibHBIE IPUOPUTETHI U METOABI UX BBIYMCIICHMSL.

CornacoBaHHOCTb, UHAECKC ¥ OTHOILEHHE corjacoBaHHoctu B MAU.

['mo0anbHbIe MPUOPUTETHI U MX BHIYUCIICHUE, TIPUMEDP BBIUUCICHUS.

Ananu3 pe3ynpbtaroB B MAWM: uTO NOKa3pIBalOT JIOKAIbHBIE U TJIOOAJBHBIE
MPUOPUTETHI.

OcCHOBHBIE CUCTEMHbIE 3a/1a4H, TJI€ TPUMEHSAETCS METO] aHAIN3a UePAPXUIA.
Memoo 836euleHHbIX CYMM U MEMoO MAMPUYbl peuleHut

ITpoBecTn cpaBHEHUE METOA AHAJIN3A UEPAPXUI U METOJA B3BEILICHHON CyMMBI.
MeTob1 TPOCTON M B3BEIICHHON CYMMBbI, CKOPUHT ¥ PEHUTHUHT.

MynbTUIUIMKATUBHBIA METOJI U €0 CBSI3b C METOJJAMU CYMM.

Merton MaTpulLbl pelIEeHUH, TOCTPOUTH U OOBSCHUTH MAaTPULLY PELICHUH.

Kpurepun makcuMaabHOro ONTUMU3MA U TapaHTUPOBAHHOTO pe3ysibTaTa; IOCTPOUTH
MaTpHIly PELICHUN U BBIYACIIUTD.

Kpurepuii ['ypBuI1a; MOCTPOUTH MATPUILy PEIICHUI U BBIYUCIUTD.

Kpurepuu Jlannaca u baiieca-Jlannaca; mocTpouts MaTpuily peli€eHUN U BBIYUCIIHTD.
Kputepuii MUHMMakCcHOro coxayieHus (kputrepuil CiBUAXKA); MOCTPOUTH MATPHUILY

peH_IeHI/Iﬁ X BBIYUCJIUTBD.
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Kpurepuii Xomxa-JIemanHa; mOCTpOUTh MAaTPUILy PELICHUN U BEIYUCIIUTD.

CyuiHocTh METO/IA IepEBA PEUICHUH.
Bepbanvnuiii ananus pewenuii

ITpoBecTH cpaBHEHHE KOJIMYECTBEHHOTO U BepOAIbHOIO aHAIN3a PELICHUH.
OcHOBHBIC UJIeH 1 OCOOCHHOCTH BepOaIbHOTO aHATN3a PEIICHUH.

[ToctpouTth U 00BACHUTH MAaTPUILy BEpOAIILHOTO aHAJIU3a PELICHUIA.

[IpoBecTH (1MoOKa3aTh HAa MPUMEPE) CPABHUTEIBHBIN aHAIU3 ATbTEPHATUB BepOaIbHOI
KOMIEHCAIUEN.

['paduueckoe mpeacTaBieHUE OLIEHOK B KOJMYECTBEHHOM U BEpOAJbHOM aHaJM3e

peLIeHUN.

Paznen III. Undopmanus u IKCHIEPpTHHIE 3HAHUS B CUCTEMHOM aHAJIM3e

OyHAaAMEHTAIBHOCTD MOHATUS «MH(OPMaLUA», OCHOBHOE OTIMYME HH(POPMALUU OT
MaTEPUU U DHEPTUU.

®opmyna [lleHHOHA U1 COOOLIEHUS, €AMHUIIBI U3MEPEHUs MH(pOpMaLuu.

®opmyna [llenHoHa asst BbIOOPA, CBA3b C CUCTEMHBIM aHATH30M.

®opmyna XapTiu, €IUHUALIBI U3MEpPEHUsT HTHPOPMaLIUU.

Kakwue Bonmpocs! n3y4daeT Teopusi HHPOPMAINK — «KJIACCHYECKas» U CEeMaHTUYIECKasl.
Onpenenenue uudopmanuu no Kactiepy u Uepnackomy.

[TonsATHs «1eHHas MHPOPMALIUA», «OCMBICICHHAsI UH)OPMALUL», «TE3aypyCH.

Mepa uennoctu uadopmaiuu no bourapay-Xapkesuuy.

Mepa uennoctu uadopmanuu no Koporoauny.

BeposiTHOCTHBIE MEPBI CEMAHTUKH BBICKA3bIBAHUM.

Paznen IV. IllpukiaaHoil CHCTEMHBI aHAJIN3

Knaccuduxanus nHhopMamoHHO-aHATUTHYECKUX CUCTEM.

Knaccuduxanus cuctem noaaepKKyu NpUHATHS peIIeHUH.

OCHOBHBIE TEXHOJIOTMH MPUKIAJTHOTO CUCTEMHOTO aHAJIU3A.

Cxema paboTbl ONEpaTUBHON CUCTEMBI OJAEPKKH MPUHATHUS PELICHUH.

Cxema paOOTBI CTpaTETHUECKON CHCTEMBI TMOAJICPKKH MPUHATHUS PEIICHUH.
XpaHuUIMIA JaHHBIX M BUTPUHBI JaHHbIX. [IpoBecTn cpaBHeHHME 0a3 JaHHBIX U
XPaHUJIMIL JaHHBIX.

[TokaszaTe CTPYKTYpy CUCTEMBI IOAJIEPKKH IMPUHATHS PELICHUM.

[IpeacraBneHue pe3ynbTaTOB aHAIN3a B CUCTEMAX MOAACPKKU IPUHATUS PELICHUN.

OnepatuBHbiii aHanu3 AaHHBIX (OLAP): ocHOBHBIE TEXHOJIOTUH, 3a]]aUH.
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10) MHoromepHOe MpeCTaBICHNE TaHHBIX: THIIEPKYObI U TIPOCKIIUH («CPE3BI»).
11) HuremnekTyanbHbI aHamu3 gaHHbIX (Data Mining): OCHOBHBIE 3aaadd, METOIHI,

cdepbl MPAKTUUECKOTO MPUMEHEHUS.

12) TIlpoBecTd CpaBHEHHE METOJOB HHTCIUICKTYaJbHOIO aHAlW3a JaHHBIX C

MHOT'OKPUTCPHUAJIbHBIM aHAJIU30M.
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HayKu~ THEBHOU (OpMBI 00yUEHUS.

[IpuBeneHo coaepkanrue TUCUUIUIMHBI « CUCTEMHBIN aHAIN3).

PaccmoTpeHbl OCHOBHBIE BOIIPOCHI TUCIUILIMHBI: OCHOBBI TEOPUU CUCTEM, CTPYKTYpa
CUCTEMHBIX HayK,; CHCTEMHBbIA TOJXOJ, CHUCTEMHBId aHaIM3; MaTeMaTUYECKOe
MOJICTUPOBAHME B CHUCTEMHOM aHAJIN3€; CHUCTEMHBIM aHAIU3 W TIPUHSITHE PEIICHUH;
KOJINYECTBEHHBIN aHAJIU3 PELICHUI; METO aHAJIU3a UEPApXUil; METO/1 B3BEIICHHBIX CYMM U
€ro a”aJord; METOJbl MATPHUIlbl PEUICHUM W AEPEBA PEUICHHI; OCHOBBI CEMAaHTHUYECKOMN
Teopun MHGPOpMalMK; BepOANbHBIN aHadu3 peleHUui; UHPOPMALUOHHO-AHATUTUYECKUE
CUCTEMBI M CHUCTEMBI TOJICPKKUA PEIICHHH; WH(OOPMAIIMOHHBIC TEXHOJIOTHH B CHCTEMHOM
anammze (OLTP, OLAP, Data Mining).
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