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1. ITacnopT KOMILIEKTA OLIEHOYHBIX CPEACTB

1.1 ObsacTh NpUMEHEHUS KOMILUIEKTA OLCHOYHBIX CPEACTB

KontponbsHo-onenounsie cpenctsa (KOC) npennasHadeHbl 71l KOHTPOIS U
OLICHKH 00pa30BaTEIbHBIX JOCTHXKEHHM O00yJarouuxcsi, OCBOMBIIMX MPOrpPaMMy
M/IK.06.04 MHTENIEKTYyJIbHBIE CUCTEMBI M TEXHOJIOTUHU

KOC Bxi1104aroT KOHTPOJIbHBIE MaTepUAIbI JUIsl IPOBEJICHUS POMEKYTOUHOM
arrectanuu B popMme 1 PepeHInpOBaHHOTO 3aUeTa.

KOC pazpaboran ©Ha ocHOBaHuM paboueiri mporpammel  MJIK.06.04
WHTemekTyanbHble CUCTEMBI U TEXHOJIOTUN

1.2 Henu u 3agaun M/IK — TpeGoBanus k pe3yjbtatam ocBoeHusi MJIK

C nenpro OBIaZCHUS YKa3aHHBIM BHJIOM JESITEIBHOCTH U COOTBETCTBYIOIIUMHU
npo(eCCHOHATIBHBIMA KOMIIETEHIMSIMU oOydaromuiics B Xxoae ocBoeHus MJIK
JOJDKEH:

HMeTh IPAKTHYECKUI ONBIT:

Ol1.pa3pabatbiBaTh TEXHUYECKOE 3a/laHne Ha COIPOBOXK/ICHUE
MH(POPMAIIMOHHON CUCTEMBI B COOTBETCTBHUHU € IIPEIMETHOM 00J1acTh;

O2.BBIMONHATh OLIEHKY KayecTBa M HAAEKHOCTU (YHKIMOHUPOBAHUS
MH(OPMAIIMOHHOW CUCTEMBI HA COOTBETCTBHE TEXHUYECKUM TPEOOBAHMSIM.

O3.opranu3oBbIBATH JOCTYII OJIb30BATENEH K MH(OPMALIMIOHHON CUCTEME;

yMeTh:

V1 ocyniecTBasTh HACTPOUKY UH(POPMAIMOHHON CUCTEMBI ISl MOJIb30BaTENs
COTrJIaCHO TEXHUYECKOU TOKYMEHTALIUH;

VY2 npuMeHsATh OCHOBHBIE MpaBUia MU JOKYMEHTHl CHUCTEMBI CEPTH(PUKALMH
Poccuiickon ®@enepanuy;

VY3 IpUMEHATh OCHOBHBIE TEXHOJIOTUH SKCIIEPTHBIX CUCTEM;

Y4 pazpabarpiBarh OOywaromue MaTepuaibl JUIsl  MOJb30BaTeled 1o
AKCIUTyaTalui UH(POPMALIMOHHBIX CUCTEM;
3HATh:

31 permamMeHTl U HOPMBI 1O  OOHOBJIEHUI0O U  TEXHHUYECKOMY
COMPOBOXKJICHUIO O0CTYKMBaeMOW NH(POPMAITMOHHONW CUCTEMBI;

32 TNOJUTUKY O€30MaCHOCTH B COBPEMEHHBIX HHPOPMALIMOHHBIX CUCTEMAX;

33 J[OCTHMXKEHUS MHUPOBOM M OTEYECTBEHHOM HMHGOPMATUKH B 00JaCTH
MHTEJUICKTYau3alui UHPOPMALIMOHHBIX CUCTEM;

34 npuHIUNIBI paOOTHI SKCIIEPTHBIX CUCTEM.

Ilepeyenbp 3HAHWI U yMEHMH B COOTBETCTBMH C NPO(PeCcCHOHATbHBIM
cranaapTom «Crienquajuct no MHGOPMALMOHHBIM CHCTEMaM», YTBEPKICHHBIM
npuka3oM MuHucTepcTBAa Tpyda M COHUAJBbHON 3amuThl Poccuiickon
®enepaunu ot 18 HosOpst 2014 1. Ne 896H KOTOpBIE AKTYAJIUUPYHOTCH NPH
U3YYEeHUH MEXIUCUMIVIMHAPHOIO Kypca:

1) Cobuparh HCXOAHYIO JTOKYMEHTAIIHIO

2) IlpenmerHas 001aCTh aBTOMATH3AILUH



3) HHCTpYMEHTHI U METO/IbI BBISIBJICHHS TPEOOBAHUI

4) CoBpeMeHHbIC CTaHIaPThl HHPOPMAIIMOHHOTO B3aUMOJICHCTBUS CHCTEM

Ilepeyenbr  3HAHWM, YMEHHMH, HABBLIKOB B COOTBETCTBHH CO
cnenupuKanMed CTAHAAPTA KOMIICTEHIUM YEeMIIMOHATHOIO [IBHKEHHS IO
npodeccuonaaibHoMy macrepcrBy «IIpodeccuonanbr 1 UeMnuoHaTa BbICOKMX
TEeXHOJIOT UM IIporpammubIie penieHust ISt OusHeca, KOTOpPbIE
AKTYAJIU3UPYIOTCS MPH U3YyYEeHUH MEKIUCHHILNIMHAPHOT0 Kypca:

1) 3HaTh U HIOHUMATh:

— 00mue Tumsl npobaeM U TpeOOoBaHHM, KOTOPbIE MOTYT BOSHUKHYTH MPH
pa3paboTKe MPOrpaMMHOTO 00ECTICUCHHUS;

— o0mue Tunbl npobjeM U TpeOOBaHHM, KOTOPbIE MOTYT BO3HUKHYTH B
KOMMEPUYECKON OpraHn3alny;

— JUArHOCTMYECKHE TMOJAXOAbl M TMOAXOSAIIME K PpEHIeHHIO HpodiieM
CHUCTEMBI WJIU MPOrPaMMHBIE PELICHUS;

— TEHJCHUHMH U pa3pabOTKH B OTpACIW, BKJIIOYas HOBBIE IUIAT(HOPMBL,
A3BIKH, YCJIOBHBIE 0003HAUYECHHS U TEXHUYECKHUE HABBIKH;

— KaK  HCIOJIb30BaTh  HOBEHMIIME  TEXHOJOTHH, KOTOpble  OynyT
IPUMEHATHCS B CLICHApUH MIPOrPaMMHOIO PEIICHUs, KOTOPOe TpedyeTcs
JUISL HArJIITHOTO CJIOYKHOTO OM3HEC peleHus IpoOIeMbl;

— Kak HacTpOUTh, pa3padoTaTb M HWHTErPUPOBATH B pa3pabOTaHHOE
pelIeHre HOBEHIIME TEXHOJIOTMH M OO0OpyAOBaHHE, KOTOpbIE OyIyT
CrIocOOCTBOBATH JIyUllleMy OU3HEC-PEIICHUIO.

2) JIOJDKEH YMETh:

AHaIU3UPOBATH CUCTEMBI C TOMOIIBIO:

— CTPYKTYPHOTO MOJEIUPOBAHUS W aHanu3a (Hampumep, OOBEKTHI,
KJIACChI, TUarpaMMbl KJIACCOB IIPEAMETHON 00J1acTH);

— MHCTPYMEHTOB M METOAOB MOJEIUPOBaHUS (HANMpUMEpP, AHAarpaMma
CYIIHOCTEH U CBA3EH, HOpMaIU3allKs, CJI0Baph JaHHBIX).

[IpoexkTrpoBaTh CUCTEMBI HA OCHOBE:

— CTPYKTYpBHI YEJI0BEKO-MAIIMHHOTO uHTEpPeiica MEXaHHU3Ma
B3aMMOJICHCTBUS C IIOJIb30BATEIEM.

1.3. Ilnanupyemble JIMYHOCTHbIE Pe3yJbTATHI OCBOEHHSI Ppadouei
MPOrpaMmbl

JIP 2. [IposBnsromuii AKTUBHYIO CPaXXIAHCKYIO MO3ULIHIO,
JEMOHCTPUPYIOIINKA TPUBEPKEHHOCTh NPHUHIUIIAM YECTHOCTH, ITOPSAOYHOCTH,
OTKPBITOCTH, SKOHOMHUYECKH AaKTUBHBIA W YYaCTBYIOLIWW B CTYJCHUYECKOM H
TEPPUTOPHAIIBHOM CaMOYTIPABIIEHNWH, B TOM YHCIIC Ha yCIOBUAX JOOPOBOJHYECTRA,
MPOAYKTUBHO  B3aWMMOJCUCTBYIOIIMA W  YYAaCTBYIOIIMH B  JCATEIBHOCTH
OOIIECTBEHHBIX OpraHu3aIuil.

JIP 3. CoOGmroparomuii  HOPMBI  MPABOIMOPSIKA, CIACAYIOIIMN HeaiaMm
rpaKIaHCKOro oOIIecTBa, obecrieyeHus: 0€30MacHOCTH, MpaB U CBOOOI TpaxiaH
Poccun. JloAnpHBIN K yCTAaHOBKAM U MPOSIBICHUSM MpEACTaBUTENEH CyOKYIbTYp,
OTJIMYAIOIIMN WX OT TPyl C ACCTPYKTUBHBIM M JE€BUAHTHBIM TOBEICHHUEM.



JIeMOHCTpUpYIOIIMK HENpUATHE W NPEAYNPEKTAIONIMNA  COLUMAIBHO ONACHOE
MIOBEJICHUE OKPYXKAFOIIUX.

JIP 4. TlposiBidiomuii 1 AEMOHCTPUPYIOUIMA YBaXXEHHUE K JIIOASM TpyAa,
OCO3HAIOUINI 1IEHHOCTh coOcTBeHHOro Tpyna. Crpemsiuiics K GOpMHUPOBAHUIO B
CETEBOI cpejie IMYHOCTHO U MPOGECCHOHATBHOTO KOHCTPYKTUBHOTO «IIHM(PPOBOTO
clenay.

JIP 7. Oco3Haronmii NOpPHOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXKAIOMUH COOCTBEHHYIO W UYXKYH YHUKAJIBHOCTH B PA3JIMYHBIX CHUTYyaIHsIX, BO
Bcex (hopMax W BUIAX JEATCILHOCTH.

JIP 9. CoOmropatomuidi ¥ NOpOMaraHJAUpyIOMUA TpaBujia 3J0POBOTO U
0e3omacHoro o0pasa >KU3HH, CIOPTA; MPEAYNPEKIAIONIMI MO0 MPEO10ICBAIOIIHIA
3aBUCUMOCTH OT QJIKOTOJIs, Ta0aKa, MCUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.1I.
CoxpaHSOMMUN TICUXOJOTHYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CIIOXKHBIX WU
CTPEMUTEIBHO MEHSIOLIUXCS CUTYalHsIX.

JIP 10. 3a0oTsmuiics 0 3alIMTe OKPYXKAIOIIEH Cpe/ibl, COOCTBEHHON U UYXKOM
0e30MacHOCTH, B TOM YHCIIe TU(DPOBOIA.

JIP 11. IlposBastomumii yBaKeHHE K 3CTETUUCCKUM IIEHHOCTSM, 00J1a At
OCHOBaMH 3CTETHYECKOMN KYJIbTYPBHI.

PesynbraTom ocBoenust MJIK sBisieTcst oBliajieHne 00y4arolUMUCS BUIOM
nesTeabHOoCTH - COnpoBOXKIEHNE HHPOPMAITMOHHBIX CUCTEM, B TOM YHUCJIE OOIIMMU
koMmriereHnu (OK) u npodeccuonanbabiMu koMrnereHuusmu (11K):

Kon HaumenoBanue pe3yjbrara 00y4yeHuUs

Bri6upats CrocoObl  pelieHus  3ajad npodeccruoHanbHOM
NEeSATEeTbHOCTH, IPUMEHUTEIBHO K PAa3IMYHBIM KOHTEKCTaM

OK 01

Hcronb30BaTh  COBPEMEHHBIE  CPEICTBA  IIOMCKA, aHaIu3a U
OK 02 | unTepnperanuu uHPOpMauuMu U UHPOPMALMOHHBIE TEXHOJOTUM IS
BBITIOJIHEHHUS 3a7a4 NPO(PECCUOHAIBHON NS TENbHOCTH

[InanupoBaTh W pEaTM30BBIBATH COOCTBEHHOE MPOPECCHOHAIBHOE U
JUYHOCTHOE pPa3BUTHE, TMPEANPUHUMATEIBCKYIO JCATEIBHOCTh B
npodecCHOHANIBHOM cdepe, HCIONb30BaTh 3HAHUA IO (PUHAHCOBOMU
I'PaMOTHOCTH B Pa3JIMYHBIX JKU3HEHHBIX CUTYaIIUSIX

OK 03

OK 04 | DddexTuBHO B3aMMOACHCTBOBATH U PabOTATh B KOJUIEKTUBE U KOMaH/IE

OcymiecTBiATh YCTHYIO W THCBMEHHYID KOMMYHHUKAIIMIO Ha
OK 05 |rocynmapctBeHHoM si3bike Poccuiickoit ®@enepauun € y4yeToM
0COOEHHOCTEH COIMAIBLHOTO M KYJIBTYPHOTO KOHTEKCTA

[TposBIATH TPaXKIAHCKO-TIATPUOTHUECKYIO MO3UIIUIO, JEMOHCTPUPOBATH
OCO3HAHHOE TOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUETIOBEUECKUX
OK 06 | ueHHOCTEH, B TOM YHCJIE C YYETOM TapMOHHU3ALUHN MEKHAIMOHAIBHBIX
5 MEXPETUTHO3HBIX OTHOIIICHUH, MPUMEHSITh CTaHJAPThI
AHTUKOPPYMIITMOHHOTO MTOBEICHUS




CopeiicTBOBaThH COXpaHEHUIO OKpYy XKarolen Cpenbl,
pecypcocOepeKeHn0, MPUMEHATh 3HaHUS 00 HM3MEHEHMM KIIMMATa,

OK 07 .
OPUHIUIBL OEPEXITUBOTO MPOU3BOJCTBA, d(PPEKTUBHO ACHCTBOBATH B
Ype3BbIYANHBIX CUTYAIUSIX
Hcnonp3oBaTh cpeAcTBa (DU3MUECKON KYJIbTYPBI AJII COXPAaHEHUS H

OK 08 | ykpereHus 310pOBBs B IIporiecce mpohecCHOHANBHON IeITeIbHOCTH U
noJJIep>KaHusl HEOOXO0IMMOI0 YPOBHSI (PU3NYECKON MOATOTOBJIEHHOCTH

OK 09 [Tonws30BaThCs npodeccuoHanbHON JOKyMEHTAIEN Ha
rOCYJJapCTBEHHOM M MHOCTPAHHOM SI3bIKAX

[1IK 6.1. | PazpabatbiBaTh ~ TEXHMYECKOE  33/JlaHWE€  HA  COMPOBOXKICHHE
UH(GOPMAIIMOHHON CUCTEMBbI

IIK 6.4 | OueHuBaTthb Ka4eCTBO u HaJgeKHOCTD GYHKIIMOHUPOBAHUS
UHPOPMAIIMOHHOM  CHUCTEMBI B  COOTBETCTBUM C  KPUTEPUSIMHU
TEXHUYECKOT0 3aJ1aHus

[IK 6.5 | OcylmecTBisiTh  TEXHUYECKOE  COMPOBOXKICHHE, OOHOBJICHHE H

BOCCTAaHOBJICHUC JaHHBIX MC B COOTBETCTBHHU C TEXHUUECKUM 3aJaHUECM




1.3 Pe3yabTaThl 0CBOCHHUS MEKIMCHHMILIMHAPHOTO Kypca,
MO/IeKAIME IPOBEpPKe

HaumeHnoBanue tem Kot CpenctBa KOHTPOJIS U CpenctBa KOHTPOJIS U
KOMTICTEHITHI OLICHKH pe3yJIbTaTOB OLICHKH pe3yJIbTaTOB
(OK, TIK), 00y4eHus ) o0ydeHus
B paMKax TeKylei B paMKax
TIHOCTHBIX arrecTauMu MPOMEKYTOYHOM
PE3yIbTATOR (HOMeEDp 3amaHus) aTTeCTAlHH
(JIP), ymenuii (HOMED
(), 3nanwmii (3), 3a/1aHKS1/KOHTPOJILHOTO
(opMHpPOBaAHHUIO BOMpoca/
KOTOPBIX 9K3aMEHAIIMOHHOTO
CIOCOOCTBYET Ouiera)
AIIEMEHT
MIPOTPAMMBI
Tema 1.1. OK 1-9 T13 Nel-8 T3 Nel
Buasl 1 ocobennoctu I1K6.1, 6.4, 6.5 KB No1-9
UHTEJUIEKTYaJIbHBIX 01-03 13 Nel
UH(POPMAIIMOHHBIX 31-34
CUCTEM Vi1-V4
JIP 2
JIP 3

JIP 4




2. KoMIUIEKT OlleHOYHBIX CPEACTB /IJIfl TeKYIeil aTTecTauuu
2.1. IlpakTuuyeckue 3aaanus (I13)

I13 Nel I[TPOTHO3NPOBAHUE BEPOSATHBIX ITYHKTOB

HA3HAYEHUMS XEJE3HOJOPOXHBIX COCTABOB.

3adanus 014 6bINOIHEHUA NPAKMUYECKOU PAOOMbL.

1:

1. ®opmanu3oBath 3a/1a4y, CO3/1aB KiacCU(PUKALUOHHBIE U OMMCATENIbHbIE MIKAJBI (C
UCTIOJIb30BaHUEM TAaOIUIBI 3) U 00yYaroIIyo BEIOOPKY Ha OCHOBE pUCYHKa 1.

2. Ocy1iecTBUTh CUHTE3 U BepU(UKALIUIO MOJIEIIH.

3. IlpoBectu aHanu3 MojeH, COPMYIUPOBAB MIPABUIIA [T IPOTHO3UPOBAHUS HAIPABICHUS
JBIDKEHUSI cOCTaBoB (B pexkume: "Tumomnorus", "MHpopMamoHHbIE TOPTPETHI KJIacCOB").

4. OueHNTh HEHHOCTh IPU3HAKOB /JIsl IPOTHO3UPOBaHMs. BbiaenuTs npusHaku, Hanbosee
CYIIECTBEHHBIE JJIsl PELICHUS TOCTABICHHOW 3a]auH.

5. CpaBHUTH COCTaBBI 10 CTENIEHU "TUIMYHOCTH" 1)1 cBOMX KiacTepoB ("M aymiue Ha 3aman’,
"Uayume Ha BocTok"). BeiBecTu B rpaduueckoit popme ceMaHTUYECKUE CETH COCTABOB,
MOCTPOUTH KJIACCUYECKHE KOTHUTUBHbBIE KapThl JJIsl COCTAaBOB, MUJIYILIMX Ha 3arajl ¥ Ha BOCTOK.

1. Co3gaTh cTaHAAPTU3UPOBAHHBIE (C UCTIOIB30BAHMEM UCXOHBIX JAHHBIX, TPUBEICHHBIX Ha
pHUCYHKE 93) TeKCTOBBIE OMKICAHUS COCTABOB B BUJIE OTAENbHBIX (haiiioB ctanaapta DOS-
TEKCT C KOHIIAMH CTPOK, 3arucath UX B moanupekToputo DOB B Bune: ####-zap.txt u ####-
Vos.txt.

2. CrenepupoBath Kj1acCU(pUKALIMOHHBIE U ONUCATENIbHBIE IIKAJIbl B PEKUME:

"ABTOBBO/JI ITepBUYHBIX Mpu3HAKOB U TXT-daiinos", "[Ipu3naku — ciaopa".

3. CreHepupoBaTh 00YyYaOIIYIO BEIOOPKY C UCTIOIB30BaHUEM pexuma: "BBo —
KoppekTupoBka oOyuarotieit Beioopku", "F7 InpTXT", "F6 Boa u3 Bcex daiinos". JlonomHuTh
AHKEThI, COOTBETCTBYIOIIIME COCTaBaM, KOJaMU MPUHAITIEKHOCTH K 0000IIEHHBIM 00pa3am
kyaccoB: "Waymue Ha 3anan”, "Uaymue Ha BOcTOK".

4. OCyiecTBUTh CUHTE3 U BEPU(PUKAIIUI0 CEMAHTUUECKOW NH(POPMAIIMOHHON MOJIETTH.

5. IlpoBectu ananu3 MojenH, chopMyIHPOBAB MIPABHIIA Il TPOTHO3UPOBAHUS HAMIPABICHHUS
JIBUXKEHHS cocTaBoB (B pexxume: "Tunonorus", "MHdopmanronHsie mopTepbl KjIaccoB").

6. O1IeHUTH LIEHHOCTh MPU3HAKOB I TPOTHO3UPOBaHUS. Beinenuts nmpusHaku, Hanbolee
CYILLECTBEHHbIE JJIsl PELLIEHUS IOCTABICHHON 3a/1auH.

7. CpaBHUTB COCTaBHI 110 CTEMEHU "TUMUYHOCTH" 1 CBOMX KiacTepoB ("M aymnue Ha 3aman'”,
"Unynme Ha BocTok"). OToOpa3uth B rpaduueckoil popme ceMaHTUUYECKHE CETH COCTABOB,
MOCTPOUTH KJIACCUYECKHE KOTHUTUBHBIE KapThl JJI1 COCTABOB, UAYIIMX Ha 3amaj U Ha BOCTOK.

13  Ne2  BO3MOXHOCTU  [TPOI'HO3UMPOBAHHNA  YUEBHBIX

JIOCTDKEHUN CTYJEHTOB HA OCHOBE ACK-AHAJIM3A UX
NMEJDKEBBIX @OTOPOBOTOB

3aoanus 0na 6blnoNHEHUA NPAKMUYECKOU PAOOMbL.

1. ®opmann3oBaTh 3a1a4y:

— co3/7aTh KJIacCU()UKAMOHHBIEC ¥ ONMCATENIbHBIE IIKAJIBI;

— coOpaTh UCXOMHYIO (akTorpaPuiecKyr0o HHPOPMAIMIO U BBECTH B CHCTEMY OOYYaOIIYIO
BBIOOPKY.

2. Ocy1iecTBUTh CUHTE3 U BepU(UKALIUIO MOJIEIIH.

3. OueHuTh IEHHOCTb MPU3HAKOB JUI MPOrHO3UpOBaHMs. BbyienuTs mpusHaku, Haubosee
CYIIECTBEHHbIE JJIsl PELLIEHUS IOCTABJICHHON 3a/1auH.



4. IIpoBecTu aHATU3 MOJIETH, 1aB OTBETHI HA CIICAYIOIINE BOTIPOCHI:

— KaK IIOCEIIaeMOCTh 3aHATUH 10 CHUCTEMaM HCKYCCTBEHHOI'O MHTEIUIEKTa BIIMSAET Ha
YCIIEBAEMOCTh 110 ATOU JUCIUILTAHE?

— KaK CKa3bIBAa€TCs M0JI Ha ITOCEL[aeMOCTH?

— Kak BoINIAAT KOHCTpYKTHI "Tlon", "T'opox-nepesus"”, "Yuebnas rpynmna”, "YcneBaemocts",
"TTocemaemocts"?

— KaKUe CTYJEHTHI SABISAIOTCS "TUIUYHBIMU MIPEACTABUTENSAMU" ISl CBOMX yYEOHBIX TPYIII, a
Kakue o0J1aZjaloT CBOe0Opa3ueM 1 BbIpaK€HHON MHIUBUAYAIbHOCTBIO;

Pesynbratel anHanmsza oTOOpa3uTh B Tpaduueckoil (opmMe HEIOKAIbHBIX HEHPOHOB U
CEeMaHTHYECKUX ceTeil mpu3HakoB. Ha MX OCHOBE NMOCTPOUTH KJIACCHUECKHUE KOTHUTHBHBIE
KapThl U1 XOPOUIO U IJI0XO YCTIEBAIOIIUX CTYACHTOB.

113 Ne3  I[IPOFHO3MPOBAHHME  YYEBHBIX JIOCTVDKEHUI
CTYAEHTOB HA OCHOBE OCOBEHHOCTEU UX ITOYEPKA.

3aoanusn 0na evinoIHEHUA NPAKMUYECKOU PAOOMbL.
1: "Tunuzamnus ocoOEHHOCTEH MoYepKa CTYJACHTOB MO0 YPOBHAM UX MPEAMETHOW O0YUYEHHOCTH
[0 Pa3IUYHBIM JIUCHUIUIMHAM, 6blsgleHue 3aBU CHUMOCTEH MEXIy NpPU3HAKAMH IOYepKa
yyalmxcs U uX y4eOHbIMU JOCTUKE HUSIMH
2: "Pa3paboTka METOIUKH NPOCHO3UPOBAHUs YPOBHS TIPEIMET HOM 00y4CHHOCTH CTYACHTOB
®IIN Ha ocHOBE 0COOCHHOCTEH MX Mmovepka'’; — 3anava 3. "Pa3paboTka METOAMKHU
nO00epIHCKU NPUHAMUS peuleHutl TI0 BBIOOpY crieruanu3anuu cryaeatramu OGN

(3KOHOMHYECKOM MM FOPHIMYE CKOM) Ha OCHOBE OCOOCHHOCTEH MX moyepka "
Kpome Toro Heob6xoanmo pa3paboTaTh NMPUHIHUIBI OLEHKH 3()()EKTUBHO CTH MPEATOKEHHBIX
METOAMK TNPOTHO3UPOBAHUS M TOAJEPKKU HPUHATHS pelle HuiM, a Takxke HcclIeloBaTh
OrpaHUYeHUs pa3paboTaHHOW TEXHOJIOTHH U 000C HOBATh MEPCIIEKTUBEI €€ Pa3BUTHSI.

Jns pemieHust copMyIUpOBaHHBIX 3a/1a4 BBIOpPAH METOJ] CUCTEMHO KOIHMTHBHOTO aHAJIM3A.
3T10T BBIOOpP O0YCIOBIEH TE€M, UYTO JaHHBIM METOJ MO 3BOJseT 00padaThIBaTh 3allyMJICHHbBIE
(dparMeHTapHbIe TAHHBIE W U1 HEro eCTh JOCTYIHBIH M anpoOWpOBaHHBIA MPOrPaMMHBIHI
UHCTPYMEHTApHM.

13  Ne4. TIPOTHO3MPOBAHUE  VYEBHBIX JIOCTWXXEHUH
CTYAEHTOB HA OCHOBE HH®OPMAIMM Ob HNX COLMAJIBHOM
CTATYCE.

3aoanus 0na 6blnOIHEHUA NPAKMUYECKOU PAOOMbL .
l: «Tunuzanus 0COOEHHOCTEN COIMAIIBHOIO CTaTyca CTYJIEHTOB 110 YPOBHSM HMX MpPEIMETHOU
00y4YEeHHOCTH MO Pa3JIMYHbIM JUCLMILUIMHAM, BBIIBICHUE 3aBUCHUMOCTEN MEXAYy NpU3HAKaMHU
COLIMAJILHOTO CTaTyca yYalluXcs U MX yUeOHBIMU JOCTHKEHUSIMMY;
2: «Pa3paboTka METOIUKU MPOrHO3UPOBAHMS YPOBHEH NMPEIMETHOM OOYYEHHOCTH CTYICHTOB
®IIU Ha ocCHOBE OCOOCHHOCTEH MX COIMAIIBHOTO CTATyCa,
3. «Pa3paboTka METOIMKM MOAJCPKKH MPUHATHS PEHIeHWH MO BHIOOpPY CleNUaIn3aluu
CTYJEHTaMH Ha OCHOBE OCOOEHHOCTEH UX COLMAIbHOIO CTaTyca.

13 Ne5. MAEHTUOUKALIMA CJIOB 110 BXOJAUIIMM B HHUX
BYKBAM.

3aoanusn 01 6vINOIHEHUA NPAKMUYECKOU PAOOMbL.
1. Co3nath (aiin B crangapte DOS-TekcT ¢ KOHIIaMU CTPOK, 3aMUCATh €r0 B MOIMPEKTOPUIO
DOB.



2. CrenepupoBaTh KiIacCU(UKAIMOHHBIE M ONHMCATENbHBIC MIKANbl W Tpajali, a TaKxKe
00ydJaronryr BEIOOPKY.

3. OcymecTBUTh CUHTE3 U BEPUDUKAITUIO MOICITH.

4. IlpoBecTH aHAIM3 YCTOWYMBOCTH MOJIENIU K HEMOJIHOTE HH(OPMALIUU U HAJTMYHIO LIyMa.

5. IlpoBepuTh cr1OCOOHOCTH MOJIENTU MPABHIIBHO WACHTU(DHUIIMPOBATE KIACCHI, OJTUH U3 KOTOPBIX
SIBJISIETCSI TOJJMHOKECTBOM JPYTOTO.

6. OueHuTh LHEHHOCTh OYKB JUI UACHTU(UKAMH CI0B. CpaBHUTH CyMMapHYIO LEHHOCTh JUIS
9TOI LIEJIN TJIACHBIX M COTJIACHBIX OYKB.

7. BBINOTHHUTD KJIaCTEPHO-KOHCTPYKTUBHBINA aHAJIU3 CJIOB M OYKB, BHIBECTH MH(POPMAIIMOHHbIC
¥ CEMaHTHYECKHE TIOPTPETHI CJIOB M OYKB, IIOCTPOUTH UX MPOQUIH.

8. BriBecTH B rpaduueckoil popmMe CeMaHTUYECKHUE CETH M KOTHUTHUBHBIC IHArpaMMbl CIIOB H
OyKB, a TaK)Ke KJIACCHYECKYIO M HHTETPAIbHYI0 KOTHUTUBHBIE KapTHI.

13 Ne6. ATPUBYIIMA AHOHMMHbLIX W JIICEBAOHMMHBIX
TEKCTOB.

3aoanun 01 6bINOIHEHUA RPAKMUYECKOU PAOOMbL.

1. Ocy1ecTBUTh KOTHUTUBHYIO CTPYKTYPH3ALUIO IIPEIMETHON 00J1acTH.

2. BeinosHuTh (hopManusanmio npeIMeTHol odaactu.

3. CopmupoBaTh 00y4arONIyt0 BEIOOPKY.

4. OcyuiecTBUTh CUHTE3 CEMAaHTHUECKOW HH(POPMALIMOHHON MOJIEIH.

5. OnTUMU3UPOBATH CEMAHTUYECKYIO HHPOPMALMOHHYIO MOJIEb.

6. IlpoBepuTb CEeMaHTHYECKYH0 HH()OPMALMOHHYIO MOJENb HAa aJeKBaTHOCTb, H3MEpPUThH
BHYTPEHHIOIO U BHEIIHIOK, TU((EpeHIINATBFHYIO U HHTETPAIbHYIO BaJTHIHOCTb.

7. BBIOTHUTB alanTalliio MOJENIN U U3MEPUTh, KaK U3MEHWIACH €€ aIcKBaTHOCTb.
8. OcyliecTBUTDH NIEPECUHTE3 MOJEIN U U3MEPUTD, KAK U3MEHUJIACh €€ aJIEKBAaTHOCTD.
9. BriBecT MH(OPMAIIMOHHBIE TOPTPETHI TEKCTOB U AaTh UX UHTEPIPETALUIO.

10. BpIMoONMHUTD KIIACTEPHO-KOHCTPYKTUBHBIN aHAJIN3 MOJEIIH.

13 Ne7. UAEHTUDOUKAIINA U KIIACCUOUKALIA HATYPAJIBHBIX
UUCEJ 110 NX CBOUCTBAM.

3aoanus 0na 6blnOHEHUA NPAKMUYECKOU PAOOMbL .

1. ®opmanuszoBath 3a1a4y.

1.1. CKOHCTpYyHpOBaTh KJIacCU(PHUKAIIMOHHBIE IIKAIbI M IPaalliu.

1.2. CkoHCTpyHpOBaTh ONUCATENbHbIE IIKAJbl U TPalalliu.

1.3. CrenepupoBath 00y4aroIIyt0 BEIOOPKY.

2. OcyliecTBUTh CHHTE3 M BepuduKanuio (U3MepeHue aJeKBaTHOCTH) CEMaHTUYECKOM
UH(POPMALIMOHHON MOJIEIH.

3. IlpoBecTu CUCTEMHO-KOTHUTUBHBIN aHAJIA3 MOJCIIH:

3.1. Pemntsh 3a1auu uACHTUGHUKAILIMY U TIPOTHO3UPOBAHUSI.

3.2. CrenepupoBaTh HH(POpPMAIMOHHBIE TOPTPETHl KIACCOB U (PAKTOPOB, T.€. PEUIUTH
o0paTHyI0 3ajady IPOrHO3MPOBaHUs (pe3ynbTaThl OTOOpa3suTh B rpaduueckoil Qopme
JIBYXMEPHBIX M TPEXMEPHBIX MPOoQuIIel KJIaccoB U (HaKTOPOB).

3.3. TIpoBecTH KIacTepHO-KOHCTPYKTHBHBIM aHaIN3 KJIAaccoB M (AKTOPOB (pe3yabTaThl
0TOOpa3uTh B hopMe ceMaHTUUECKHUX CETeH KJ1accoB U (PaKTOPOB).

3.4. Ocy1ecTBUTh COJIepKaTeIbHOE CPABHEHUE KIacCOB U (DaKTOPOB (pe3ysbTaThl 0TOOPa3UTh
B (hopMe KOTHUTHUBHBIX JUArpamMm KjiaccoB U (GaKkTOpoB).
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3.5. [locTpouTh HENOKAJIbHBIE HEHPOHBI U HHTEPIPETUPYEMBIE HEPOHHBIE CETH.

3.6. IlocTpouTh Ki1accM4ecKue KOIHMTHUBHBIE MoOAenu (0ToOpa3uTh B (OpME KOIHUTHUBHBIX
KapT).

3.7. IlocTpouTh MHTErpajbHbIE KOTHUTHUBHBIE MOJENU (0TOOpa3uTh B (OpME HHTETrpallbHBIX
KOTHUTHBHBIX KapT).

13 Ne8. MAEHTHUOUKALIMA TPEXMEPHBIX TEJ II0O HUX
OPTOI'OHAJIBHBIM IMTPOEKIUAM.

3adanus 014 6bINOJIHEHUA NPAKMUYECKOU PAOOMbL.

1. ®opmann3oBarh 3a1auy.

1.1. CKOHCTpyHpOBaTh KJIaCCU(PHUKAIIMOHHBIE IIKAJIbI U I'PaJalliy.

1.2. CkoHCTpyHpOBaTh ONUCATENbHbIE HIKAJIbI U TPaJalilu.

1.3. CrenepupoBaTh 00y4aroIyto BEIOOPKY.

2. OcymecTBUTh CHHTE3 W BepUUKAMIO (M3MEpPEHHE aJeKBATHOCTH) CEMAHTHYECKOM
UH(POPMALIMOHHON MOJIEIH.

3. IIpoBecTy CUCTEMHO-KOTHUTUBHBIN aHAIN3 MOJIEIIN:

3.1. Pemutsh 3a1a4u UACHTUGHUKALMY U IPOTHOZUPOBAHMUSL.

3.2. CrenepupoBaTh HH(POPMAIIMOHHBIE TOPTPETHI KIACCOB M (PAKTOPOB, T.€. PEIIUThH
o0paTHyI0 3aJady MpPOTHO3HPOBaHUS (pe3ynbTarthl OTOOpa3uTh B Tpadudeckoir (opme
JIBYXMEPHBIX U TPEXMEPHBIX MPOHUIICH KITacCOB U (PaKTOPOB).

3.3. IlpoBecTH KIacTEpHO-KOHCTPYKTHBHBII aHalN3 KJIAacCOB M (HAaKTOPOB (pe3yabTaThl
0T00pa3uTh B (hOpME CEMAHTHUYECKHX CETEH KI1acCOB U (haKTOPOB).

3.4. Ocy1ecTBUTh COJIepKaTEeIbHOE CPABHEHUE KIAcCOB U (DaKTOPOB (pe3ysbTaTbl 0TOOPa3UTh
B (hopMe KOTHUTHUBHBIX JUarpamMm Ki1accoB U (akTOpOB).

3.5. IlocTpouThb HeslOKaIbHbIe HEMPOHBI U UHTEPIPETUPYEMble HEMPOHHBIE CETH.

3.6. Iloctpouth KilacCM4ECKHE€ KOTHUTHBHBIE MoJienH (0TOOpa3uTh B (hopMe KOIHUTHBHBIX
KapT).

3.7. TlocTpouTh MHTETpaJIbHBIE KOTHUTHBHBIE MOJEIH (OTOOPa3UTh B (POpME HMHTErpaibHbBIX
KOTHUTHBHBIX KapT).

3. KoMI1eKT 01leHOYHBIX CPe/ICTB ISl POMEKYTOYHOH aTTecTalluu
3.1. Kourpoabubie Bonpocsl (KB)

KBNel Buabl MHTEIEKTYyJIbHBIX CUCTEM.

KBNe2 Obnactu npuMeHEeHUs] MHTEIUIEKTYaIbHBIX CUCTEM.

KBNe3 OcHOBHBIE MO/IEIIA MHTEIEKTYAJIbHBIX CUCTEM.

KBNe4 ApxutekTypa HHTEIJICKTYTbHBIX HH()OPMAIIMOHHBIX CHCTEM.

KBNe5 TunoBas cxema (pyHKIMOHUPOBAHUS MHTEIUIEKTYaJIbHOW CUCTEMBI.

KBNe6 IIprmMep MHTEIEKTYa IbHbIX CUCTEM C KOMMYTaTUBHBIMU
CHIOCOOHOCTSIMH.

KBNe7 [IpuMep MHTEINIEKTYabHBIX YKCIIEPTHBIX CUCTEM.

KBNe8 IIpumMepsl caMmo00y4aromuxcsi MHTEIIEKTYalbHbIX CUCTEM.

KBNe9 [IpumMepbl aganTUBHBIX UHTEIVIEKTYAIbHBIX CUCTEM.

3.2. lIpakTnueckue 3aaanus (I13)

11



I13 Nel Moneauposanne HHTeLIEKTYATLHBIX CHCTEM
Moje/MpoBaHue OAHOKAHAILHOI CMO ¢ 0uepebIo.

IlocTaHoBKa 3aaaum. B 6anKkoBCKHit oduc oOpamaroTcs KiueHTs. Oduc mpencraBiseT co0oit
aBTOMATHU3UPOBAHHBIN ITyHKT 00CITYKUBaHUS, B KOTOPOM yCTaHOBIICH OaHKOMaT. baHkoMaT 00CITy)KUBaeT
OJTHOBPEMEHHO OJIHOTO KJIMeHTa. KITMeHTHI MPUOBIBAIOT 10 3KCIIOHEHITMAILHOMY 3aKOHY C
UHTCHCUBHOCTHIO A=0,67. OtHOBpeMeHHO B oprice MOXKET HaxoauThes He Oosiee 15 kimenToB. MHTEepBaN
BpeMeHH PabOThl OaHKOMAaTa MOMYMHSIETCS TPEYTrOJIbHOMY 3aKOHY PaCIpeIeIICHUs C IapaMeTpaMu

Xmin=0.8, Xmax=1,3 IpeamnouTuTeasHoe 3HaYCHHE 1.

IocTpoenne Moxean. Mojens CTPOUTCS C «HYIS». baHkoBCkuii ouc mpeacTaBiIseT co0ol cCUCTeMy
MmaccoBoro oocnyxuBanusi(CMO). IlocTpoeHre Moienu TaAKOW CUCTEMBI BBITIOJIHACTCS ¢ TIOMOIIBIO
aneMeHToB 6mbmmoreku Enterprise Library [{ist moctpoenns CMO HCTonb3yroTCs 2IEMEHTHI:

e  SOUrCe — UCTOYHHUK 3asBOK.
¢ Queue — ouepens OKUAAIOLINX 0OCTY)KUBAHUS 3asBOK.
e Delay — DieMeHT MOETHPYIOLIHIA Y3€JT 00CTY)KUBAHUSL.
e Sink — DiaeMeHT MPUHUMAIOIIMIT 0OTPaOOTaHHBIE 3ASBKH.
O6muii Bua monenu CMO 6aHKOBCKOTO o(rica oKa3aH Ha pUCYHKE 3.6.

(™ lambda

GueLle delay
soLrce -

sink

@—E—EE]]]]EE—EI—@—E—EI—@

Puc. 3.6. Monens oduca
HcTouHUK 3a8BOK
3asiBKM — KITMEHTHI o¢rca MpeOhIBAIOT C HHTEHCHBHOCTHIO lambda=0.67.
HcTouHuk 3as8BOK 00aaeT CIeyOIUMU HACTPOUKAMHU:
e 3asBKU MPEOBIBAIOT COTIIACHO MHTEHCHBHOCTH.

e UurencuBHOCTH MpuOBITHSA paBHa lambda. Lambda — mapamerp (manens «OcHOBHAsM»

MYHKT napaMeTp). 3Ha4eHHEe COOTBETCTBYET HHTEHCUBHOCTH ITOTOKA KJIMEHTOB, U paBHO 0,67.
Pﬁ Anylogic Professional —— Tl T—— . - [E=NEER==)
®aiin Mpaeka [Mavens Mogene OkHo  Cnpaeka
S@-CHE YU LREX B@omFE-0-| & W k- 9| 3¢ O6parutecazanomowsro £ (531 Moaens |
% Npoerr &2 = 0 || 5] Model i3 = 8| W Naaurpa 22| — 8
& Moder® “1l| % Ocrosran 22 2
© Model -
€ Simulation: Model @ Napamerp *
£ Cobure
@ Avvemnseck... |
Lambda =
Gone O Moo nen.

< m
= Ceoifcrea &2

@ Lambda - Napametp

Maccue
[Ef Owmbkn 52 3¢ 7 = 0 pegarrop Tun: aid (npocTo aeficTaue) beolean int @ double String Jpyroit:

OnmcaHue
Onucanmne Mecr.., Maceus
3HaUEHNE N0 yMOALAHIIO:
0.67
Aunamnuecknii V] CoxpanATe NpY COXPaHEHNN COCTOAHMA MOAENN

[Jleficraue npu wsmeneni:

« i v ‘ .

Lambda - Mapanerp Beigenenne X=154, Y=325

Ocnoshele Vims:  Lambda V] OtoBpaxats uma Wcknouuts Ha sepxrem yposte

double

25 Konnexs
@ Bywapa
@ Tabnuuwan ..

m

2 Cuctemnas gura..

It
" Qwarpatna cocro...

4 [lwarpanna AeicT...

ila CratncTika
Y

B Mpesermaupa

B2 SnewerTes ynpas...

2 BHewHue ganHEe

m

EY Kaprunu
T Enterprise Library

@ Pedestrian Library

&2 Rail Yard Librany

v P [lanuTpbL..

Puc. 3.7. 3amanne nmapameTpa HHTCHCUBHOCTH 3a5BOK.

3akoH pacnpe/iesieHus TOTOKA 3aBOK MOXKHO 3371aTh B cBocTBe interarrivalTime na sxnaoke Iapamenmot
o2 00bekTa source. [To yMomuaHHIO pachpeesicHue CydaiiHOro MOTOKA 3asSBOK MO JUUHSICTCS

9KCIIOHEHIIMAILHOMY 3aKoHy. —exponential().
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OcHoBHBIE rate :
Mapamerpt: interarrivalTime" exponential{ 0.67 )
CTaTMcTuka rateTable
Onucanune arrivalTable
entitiesPerArrival” 1
limitArrivals fal=e
maxhrrivals Integer.MRX VALUE
newEntit,” new Entity()

Puc. 3.8. 3amanne 3akoHa pacupeeeHus IOTOKa 3asiBOK.
AnyLogic npenocTaisieT QyHKIUH U APYTHX CIyYalHBIX pacrpeaeIeH i, TAKHX KaK:
e  HOPMAaJIbHOE C JHUCIIEPCUCH G U MaT. OxkuaanuemM M — normal(c,m);
e paBHOMepHOE Ha oTpeske [a,b]— uniform(a,b);
e  TPEYroJibHOEC C MUHUMAJIbHBIM 3HAYEHHEM @, CPEJHUM 3HaYCHHEM D 1 MakcHMaIbHBIM-C —

m

triangular(a,b,c);
U T.0.
. KonnuectBo 3aaB0K Hpe6LIBaIOH_II/IX 3a OJUH pa3 paBHO CAMHUIIE.
o - - — O ——
¥4 AnyLogic Professional i — - . - o5 e |
Gaiin Mpaska Marene Mogene Okre  Crpaska
B-eHR YU|AREX BBB-0-| i ww - x| ¢-|EE % Ogpormcasanowoups 1 [ Mosene
% Mpoexr 2 = B || &) Model £2 = 0| & Nawrpa 22| = 0
) Model “|/| # Ocrosnas 88 32
© Model
@ Simulation: Model 1 @ Mapamerp -
5 Lambda =\l £ Cobume
@ Anmemmaccc. |
queue delay @ Mpocras nep...
= = sink # K
oanecums
DaC! o c m—{ L)-m (%
® 2lig (& ® @ Oyun
@ Tebnuuan b.. _
5 — - B Cucremnan auta..
I
E Csoiicrsa & = = g||| ® Auarpauna coco..
2, [Marpania ASACT...
{0 source - Source
. ||| ils Cramucrika
Ocnosnore Wms:  source [ OtoBpakate umn [ Meknrouuts  [7] Ha sepxnen yposse  [§ B Mpesentauma
S = = | Mepamerpe
£ owmen 22 -+ =] ||| 22 znemerma ynpas..
Cratuctika Tom  Source<T extends Entity> Knacc saspkw: | Entity =l =
Dnucarme Mect.. | g B Brewsine gansue
Maer: |'oma.anylogic.libraries enterprise ~
¥ Kaprunka
3aamin npuBeisaior cornacho ® Wrencusnocs () Bpewesu ey npubermienn | [ e oL
Wntencuenocts npubnimns Lambda & Pedestion Library
KOAWUECTEO 33A80K, NPUBBIBAOLLIN 33 0AuH pas” 1 & Rail Yard Library
, - , | Crpmuseios conusecrso rpuSrid ] S p—
source - Source Buinenenie X=-BOT, V=-202
Puc. 3.9. IlapameTpbl HCTOUHHKA 3a5BOK.
Ouepennb

OTOT 3JIEMEHT XapaKTepU3yeTcsl apaMeTpaMu:
e Bwmectumocts ouepenu pasHa 15.
e BkitounTh cOOp CTATUCTHKH — JIa.



T —

r = N
¥4 Anylogic Professional - L= _— _— e
— - - -
®aiin Mpaexa Mawens Mopens Ormo Crpasca
G-CHR YDA REX Boay-0-|f O 0% - ¢ ©h 0 0 % 3¢ Obpamwmecazanomousre [ (135 Mogens |
?:npomxl =8 EMIEK‘ = B/ @ Nanwrpa 52| 8
@ Model
@ Simulation: Model @ Lambda @ Napauerp
& Coborme
queue delay ) @ Onwannueckoe ..
i O I sink @ Npocran nepeme...
® g z ® Fp———
@ Oyncuun
@ Tabnuanan dyne.
-| @ Mopr
g i 3
7, C
W = Cooicrea 52 | “=0| @ cpem
queue - Queue
Octonnbie Vs queue (] Orotpaxare maa ] Mcknrounts (] Ha sepuvem yposre  [3] |
Mapamerper
Cratuctika Tom Queue<T extends Entity> Knaccsamskm: | Enticy I
Onucarine Maxen iodiciib " =
Buectumocts 15
Makcumanshas smectimocts =] L Cuctemmnas auna...
[OeiicTene npy exoae” ' Ouarpanma cocre...
2 Ownbkn 52 7 -8B
& DeficTene npu Nogxoat K eseay” ||| & Buarpanma aeficr...
Oamicaime ey Deiicrane npy eoae” il Crarucrika
PaspeLLmTs yxo No TaliMayTy = B Mpeserauns
PaspeLuuTs BbiTecHenne ] 2 Znemente ynpae...
Gurypa arumaum T BHewhne aanHeie
Tin aHumaLm Myme - EWl Kapramin
Hanpagnenue arimasnn @ Bnepea ) Hazag B Enterprise Library I
Pedestrian Librar
Brmouuts cbop cratmcrkm Im # 2
I & Rail Vard Library
| I D P = v £ 7 ClanuTpbl.
queue - Queue | Briaenene ‘ X=-535, Y=-110

¥Y3ea 06cay:kuBaHus
ITapameTpsl a51eMeHTa:
e 3anepiKka 3a7aeTcs SBHO.

Puc. 3.10. ITapametpsl ouepenn.

Bpewmst 3agepkku paBHo: triangular(0.8,1.3,1).

[ ]
e BMecTUMOCTh y37a — OJTUH KIIUEHT.
e  BkItounTh COOp CTATUCTHKH- JA.

- — = — b
gic Professional - e — = B et
—— - - - - - —
Tpaeka [Mawens Mogens Oxro  Cnpaeka
CHE Y| %R0 @ H G[wox <|q| 9| # | Q0D % ¥ Ospmmosanonoupo 5 (I Mogern)
2 2 = 5|/ &l Mogel 2| ) Manmpe 52| = O
5 Model
B Simulation: Model @ Lambda @ TNapaerp
£ Cobomne
queue @ Nunamuueckoe c..
el —— .
source = o sink @ Mpocran nepeme...
@ T, ) = - B—{) ) Konnexuna
@ OyHkumus
@ Tabnnuran dyrik..
~| @ nMopr
« i 3
%3, Coeanrurens
[ Caoiicrea 7 T T 0 @ cpem
delay - Delay
I — ~
Octiosheie Vs delay Orobpaxarsuma [ Mckmounts (] Ha sepxriens yposre 9 |
I:
Cramnetnea Tun:  Delay<T extends Entity> Knacc samekn: | Entity
Comcame Maxer: | omaganylogic.ibraries.enterprise ~ |
3agepua sagaeTca sne () Kak gnuna nymw/ckopocts
N ceiamgier( 0.8, 15, 1)
= F— i
[eficTENE NpK sbixoae” B MpesenTaums
()
urypa armann 2 3nemenTs ynpas...
- s G
HanpaeneHne aHnmanmm nepes ) Hasaa CF Kapranin |
# Enterprise Library
Brntounts cBop cratuctikm
i Pedestrian Library
Konnyectso: LI | & Rail Yard Library
[l + 0l m v an Danutpel...

Puc. 3.11. ITapamerpsl y3i1a 00CITy>KMBaHUS.

DJIeMEHT, MPUHUMAIOLIHI 3aABKHU 00J1a/IaeT apaMeTpaMy HACTPOMKH MO YMOYaHUIO.
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HacrpoiiTe 3xciepuMeHT MO/I€JIU:
e MogenbHoe BpeMs — MUHYTHI.
e Bpewms ocTaHOBKM MOJIENH HE 33/1aHO.
e 3apaiite Pexxum BBINOTHEHHS CO CKOPOCTBIO 8.

e = — - E —— ™ i
¥4 Anylogic Profe I =) B .
%4 Anylogic Professional
®aitn Mpaeka Mawens Mogens Oxwo Crpaska
F-2EHE YO tERER @HomsrO| S 100% | - \ 3¢ Obpaiscazanomowisre [ (23 Mogens |
% Mpoexr &2 = 0O || & Main 22 = 0| @ Mamwpa 52| =8
Pl Medel2* “ ||| % OcrosHan
> €Y Main
» 63 Simulation: Main & Cucremnan auna..
@ lambda -
"D Auarpamua cocto...
4 [lvarpama aeiic...
queue delay iilla Cratneruka
source T sink
o (1) £|/|| % Npesenra.. 28 53
o s (D= s ® P
# Nanna Vi
I Nomanas rd
 Kpusas &
[] Mpamaoyron... &
O CkpyrneHn.. &
O Osan 2 | M
< by
il x Touka
t = m N r Aa Texcr I
= Ceoiicrea 5 | B Koncons VaoGpakenne
O si . = pynna
Simulation - Mpocroii skcnepumeHT ® Onacre npocur.. |||
" ¥ =08
(22 Qumoen 22 = OcHogHble [¥] BrntoumTe craasueaHue Heprex CAMP
OnuncaHune Mecrt... || AonoaHutensHbie & KepraTnc
W
\ Tsrenor [¥] ApanTieHas yacToTa oBHOBNEHMA
NMpesertauna BriBop npuoputeta (Mpesentauma : Mogenvpoeanme): | 1:2 -
Owto 200 - 98 Snerente: ynpas..
Mapanserpel Pesam puinonHerus; () BIpTyanbHOE BPEMA (MaKcHManbHas CkopocTs) [ Brewnue panHLe
Onucanne 5 P
i (@) PeaneHoe Bpema co ckopocTetd | 8 - W Enterprise Library
@ Pedestrian Library
& Rail Yard Library
4 [ T o 9P DanwrpbL..
Simulation - SimulationExperiment

Puc. 3.12. Hacrpoiika napaMeTpoB 3KCIIEpUMEHTA.
Jist 3amycKka MOZIeNH IENKHUTE MBILIBIO 110 KHOMKE 3anmycTuTh. OTKPOETCS OKHO C Ipe3eHTaluel
3aMyIIEHHOTO 3KcnepruMenTa. AnylLogic aBToMaTn4ecky NOMeNaeT Ha MPE3eHTAINIO KayKI0T0 IIPOCTOTO
OKCIICPUMECHTA 3?aron01301< 1 KHOIIKY, ITO3BOJIAIONIYIO 3allyCTUTH MOJICIIb U HepeﬁTI/I Ha MPE3CHTALUIO.

!’_‘1! Bank Office : Simulation - &nylogic Professional
| | QG & =1 |[(W G, | @ @ 00 secnepMenT:

Bank Office

Cmpanuya HacmMpoer SRCNEPUMEHMA

| FANYCTMTE MOAENE M OTKPEITE NPESEHTALKD KNaccs hain

Puc. 3.13. 3anyck skcriepyMeHTa.
[enxuuTe M0 3TOM KHONKE. AnyLogic mepexaouuTcs B pexxuM padoThl Mojenu. C IOMOIIBIO
BH3YaJIN3UPOBAHHOM OJIOK-CXEMBI BBl MOYKETE MTPOCIEIUTH, CKOIBKO YEJIOBEK HAXOTUTCS B OUEpEH,
CKOJIBKO YEJIOBEK B IAHHBII MOMEHT OOCITy>KUBaeTCs U T.1I.
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queus delay ]
source iy ; ; sink:

Puc.3.14. Bug pabotaroiieii Mojenu

AHUManug MoaeIu
[Toxaxkem mporniecc 00CIyKMBaHUs KIIMEHTOB B BUI€ aHUMALMK O4YepeaH, Beayliel K OaHKOMAaTy, Tak KaK
3TO TIOKa3aHo Ha pucyHke 3.15.

(* larnbda

qusLe detlany
source .

@—E—EIE

sirk

AN

Puc.3.15. Anumanus ouepenu
bankomart npencraBuM B BHJE OKpY:KHOCTH. Koria kineHT HaxoauTcs B OaHKOMaTe, OKpYKHOCTh OyAeT
OKpallleHa B KPacHBIN IBET, MPH CBOOOJHOM OaHKOMATe OKPYKHOCTH 3aKpaIllUBACTCS B 3€JICHBIN I[BET.
C nomorpto 3meMenTa «OBam»y nanutpsel «lIpeseHTanus» pa3sMecTUTE OKPY>KHOCTh U IPUCBOUTE €l UMs
ServicePoint. 1{BeT 3aIMBKH TOJKHOCTh H3MEHSATHCS THHAMUYECKH:
delay.size()>0 ? Color.red: Color.green
3nech size() — meton oObekTa delay, KOTOPBII BO3BpaIiaeT KOJIMYECTBO 3asBOK-KJIMEHTOB B pUdope
o0CITyXKUBaHWSL.

¥4 Anylogic Professional - o e [ e -

®afin Mpaska Marens Mogens Owie  Cnpaska

Fr-eHE @Y o o 3 v Qv | 100% | ¥~ | 3¢ Obpaturscazanomowsro 15 (13 Moaens |
T Mpoewr 53 = O/ @ Main 52 = B[ @ Nanwrpa 22| = 8
Model2* ~
O Main

@ Simulation: Main @ b % Cuctemnas auna...
ambda

% Ochosnan

I
& Auarpawna cocto...
%2 fwarpannsa geiict...

queue delay ila Crarvcrika
source - sink

e @ a0

n

@ Npesenrs.. 33

 Manua
&7 Tomanas

A Kpuoan

[ Mpamoyron...
) Cpyrnens..
© Osan

< fyre

u Touka

R & R R & &2

] 1 + Aa Tekcr

=l Ceoiicrea &3 | B Koncons - = q WzoBpaxcenne
#71 Tpynna

O ServicePoint - OBan

@ 06nacts npoc...

W v = A

e F 770 Gcvomme Heprex CATP
%

Onucarne Mecr... | Jononnnrenchbie &) Kapra TUC

%

Nurammueckne

Onucanne User sanmekn: delay.size(}>0 ? Color.red: Color.gresn
2 Snemente ynpas...

JeiicTone no wensKy: @ Brewne agnrisie

n

Mosopon: & Enterprise Library

@ Pedectrian Library
M 6 %
acwTab no ocu &3 Rail Yard Library
Macuta no ock ¥:
« m r _|| = Dannrpe..

Puc.3.16. 3aganue CBOMCTB OKPY>KHOCTH — OaHKOMATa.
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Jliis oTOOpakeHUs Ouepe/ CIIeAyeT HapUCOBaTh JJOMAHYO JIMHUIO (CM. pUCYHOK 3.15), ucmonb3ys
anemeHT «Jlomanas» n3 manutpsl «IIpesentannsy. Pexxnm prucoBaHHs BKITIOYASTCS ITOCIIE BBIOIHCHUS

JBOIMHOTO IIeTYKA 1A THKTOTpaMMe &,
PucoBanue noMaHO HY>KHO BBITIOJHSATH 10 HAITPABIICHUIO JIBIDKEHUS KIIMEHTOB K 0aHKOMATYy: CJicBa Ha
npaso. Jlomanoit npucsoiite ums GoToService.

= =

N =B
.ﬂ Aﬂ&ogl: Professional — —— - f -

Qaiin Mpaska Mawens Mogens Okrio  Cripaska

— -

@reHE W

of B R @ -0

Q% 100% - | 9| Tk D ¢ Obpascs 32 nomousso

2 (@ o)

2 Mpoexr 53 }

= O || &) main 23

B || & Nanwrpa 52| = 8

5 Model2*
© Main
€ Simulation: Main

@ lambda

queue
source P

gl
i sink

(re——s'Tre

)

(D)
B L=

o

]

i r

% Ocroenan
T Cuctemmas auHa...

"% Anarpamma cocto..

% [marpania aeiicT...

ila Cratuctuka

'

~ Nunna
¥ Nomarian
 Kpueas
O Meameyren..

m

b4

O Crpyracsm..
O 0sen
o fyrs

. Touka

R R % & R R

Aa Tekct

E Ceoictsa 2 \ = Kohcom;|

- =

5| @ Usobpaxerme

I’ GoToService - llomaHan

Onucarne

< m

[l Ownbrn 2 H ¥ =0

|

OcHoBHBIE

Wma:  GoToService

[] Orobpasate uma [ Uckaiouuts

[9] Hz aepxrien ypoere  [1]31

&2 Tpynna

@ O6nacts npocu...
Heprex CAMNP l
) Kapra [UC

Onvammueckne Uger sanuexu:

Het sanueim  ~

Onucanne

User numim:

[ black I8

Tonuyra ansme: | 1 pt

Crune auHun:

2 p BHEWHME faHHEE

B2 Znemenal ynpae...

[7] 3amkryTan

n

% Enterprise Library

& Pedestrian Library

& Rail Vard Library b

y || 7 Oz

GoToSemvice - flomanan

Beigenenue

‘ X=-453, Y=-T3

Puc.3.17. 3aganue cBOMCTB IOMaHOW — oYepenu.
ITocne co3manus 3eMEHTOB MPE3EHTAINH HY>KHO BBITIOJHUTH PSIT HACTPOEK MOEIH IS CBSI3U
rpauuecKuX JIEMEHTOB C 00BEKTaMH CXEMBI.
OTKpOITE OKHO CBOMCTRB 3JIEMEHTa ouepe/ib (queue) U Ha Bkiaake «OCHOBHBICY» 3a/IaliTe HACTPOUKH TaK,
KaK 3TO0 ITOKa3aHO Ha puUcyHKe 3.18.

gic Professional
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- - -

- 5
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@ Simulation: Main
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=0
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@ lambda
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delay
(D)
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.
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=@
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% Ocrosran

L CucremHan anHa...
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J¥ Nomanaa
 Kpnean
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) Crpyrnemm..
O Osan
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Aa Tekct
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McaHne

n b

[ Coiicrea I3 } = Kon:om:‘
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queue - Queue

OcnoBHbie

Mapamerper

Cratncrika

Onuncanmne

Paspewwis yxoa no TaiimayTy

PaspeluuTs BeiTecHerme

B ]
B

Purypa aHumauMm
Tun sHumaum

Hanpasnenue aHmanum

GoToService
MyTe -

@Brepea () Hasag

#9 Tpynna
@ O6nacre npoci.
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& KapraTUC
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# BHELHWE AaHHEIE

Bintounts cBop cracriakm

w

Konudecteo:

m b

FF Enterprise Library
& Pedestrian Library

&2 Rail Yard Library

P Jeautpbl...
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Puc.3.18. Hactpoiika oduepeau
OtkpoiiTe mpubop obcmykuBaHus — 35IeMeHT delay, u HacTpoliTe Ha BKiIaake «OCHOBHEIE», CBOMCTBA
aHUMaIVH;
o  @urypa auumanuu: ServicePoint
o  Tum anumarym: OguHOYHAS
YcTaHoBHTE peXUM CKOPOCTH HCIIOTHEHUS paBHBIM 4 1 ipoTecTupyiite moaens. Ha pucynke 3.19.
[Tokazan BuA paboTaromeii Moienu.

(3 lambda
067

queLe delay
soLce . sinke

N

Purc.3.19. Mogens ¢ anumanuen
Pasmelenue 1aTYMKOB.
YroObl mpeACTaBUTh TPOLIECC 3arpy3KH MPHOOpa 00CITy)KUBAHUS M OUEPEAH PA3MECTHM JIBa AaTUNKA —
cTonbuatele nuarpaMmel. [lepsas auarpamma otoOpaxkaeT cpefHee 3HaueHHe KIMEHTOB B OUepeIy, a
BTOpast - CpeJHee 3HAUCHHE YHCIIa 0OCTYKEHHBIX KIIMEHTOB B OaHkoMmare (mpudope 00CIyKUBaHUS).
Jlist pa3MelnieHus JuarpaMM Hy »KHO MCIIOJIb30BaTh NaUTPy «CTaTUCTHKa» U 3jeMeHT «CTon0uKoBas
nuarpammay. Pasmectute nBe auarpaMmel (CM. pucyHok 3.20).

0.z
= ATM QBcnyaHEaHte: 0,156

0,15

b ¥

0.05
AnHHa oqepean: 0,669

Puc.3.20. JIluarpamMms 3arpy3Ku
[MepByro momecTute HaJ ouepebio. Jlo0aBbTe AIeMeHT NaHHbBIX. 3a1aiiTe noanuch «JlnHa ouepenny.
BriGepure 1BeT, a 3aTeM B Ka4eCTBE 3HAYCHUS 33/1aliTe BHIPAKEHHE!

gueue.statsSize.mean()

3meck MeToa mean() — BO3BpalaeT CPeaHION JIHHY OYEPEIH.
[1pu BBOJIE BEIpaXKEHUSI MOXKHO UCIIONH30BaTh MOMOIIHUK AnyLogic. st aToro cinemyer Haxath
koMmOuHamro kiasum CTRL + SPACE.
[Tocne BBOJIA BRIpaKEHUS HY>)KHO CMEHUTH OPUEHTAIIHIO JMarpaMMbl Ha TOpU30HTaNbHOE. [1Jist 3TOTO
HEOOXOJIUMO OTKPBITh BKJIAJKy «BHEIIHNI BH» 1 M3MEHHUTh HallpaBlieHHE CTOJIONOB (CM. PUCYHOK 3.21).

CTonbu sl

. - U P g
Hanpaene-me; ® 5 O .., O . @ ll.

OTHOCHMTENEHAA WWPHHA . J =

Puc.3.21. HanpaBnenue cTonO1oB quarpaMmmbl
Bropyro auarpamMmy pacmoyioskuTe paaoM ¢ uzo0paxenuem Oankomara. Hazosure nuarpammy «ATM
O6cmy)xnBaHuE», a B KAUeCTBE 3HAUEHUS 33/1aliTe BBIPAKEHHUE!
delay.statsUtilization.mean()
3ajarolee cpeHee BpeMs 0O0CIyKMBaHUs 3asBKH B pouieccope. Hampasienue cTonad1oB BepTUKAIBHOE.
Bun paboraroliieit Mojieu MoKas3aH Ha pucyHke 3.22.
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@ lambda
0.67

quEuE delay
soUrCE - sink

(ra————=-TiFe =@ -

0.5
B AT OEcnyseHeaHKe: 0,62

0.6

0.4 0.3 0z 0.1 u]

NI

Puc.3.22. Mogens ¢ fuarpaMMaMu

n.z
Annna ovepean: 0,301

_MopenupoBaHue MHOMOKaHAJIBHOU CMO C OYEPEBIO.

VY ci1o)XHUM MOJIENB, 00aBUB B Hee OaHKOBCKHUX KaccUpoB. MOXXHO MOJEITHPOBATh YHCIIO KACCUPOB, KaK U
G6ankoMar, ¢ momoIisio 0o6bextoB delay. Ho kyma 6osee ymo0HBIM MPEICTABISIETCS MOICIMPOBAHHE YHCIIa
KacCHPOB C MOMOIIBIO pecypcoB.Pecypc — 3To crienmanbsHbiil 00bekT Enterprise Library, KOTopbiii MOXeT

l'IOTpC6OBaTI)C$I 3aABKE IJIs BBIITOJIHCHUA KaKoM-TO 3aJa4dyu. B namem IpUMEPE NMOCCTUTCIIAM GaHKOBCKOI‘O
oT/IeNeHns (3asBKaM) HEOOXOIMMO MTOTYIUTh TIOMOIIb Y OAHKOBCKHX CITYKaIiX (PECYPCOB).

Jo0aBbTe Ha qUarpaMMmy CIeayIoe 0O bEKTHI:

1.

selectOutput — stisieTcst 6;I0KOM MPUHATHS PEIIeHUs. B 3aBUCMMOCTH OT 3aJaHHOTO BaMHU
yCIIOBUS, 3asiBKa, HOCTYMHBILAS B 3TOT OOBEKT, OyAET MOCTYNAaTh Ha OJUH U3 IBYX BBIXOAOB
obbekra. OctaBbte cBoiicTBoSelectCondition — uniform() < 0.5, Toraa k kaccupam u GaHKOMATy
OyzeT NpUXOIUTh NPUMEPHO PABHOE KOJHMUYECTBO KITUEHTOB;

Service — MozienupyeT 3aHATHE 3asBKOI pecypca Ha orpeieneHHoe Bpemst. C MOMOIIBIO 3TOr0
00BEKTa MBI IPOMOJIEIIUPYEM OOCITy>KUBaHKE KIIMEHTA KacCUPOM. 3afaiiTe caeyone CBOHCTBA
oObekTa: Ha3oBuTe oObekttellerLines (coiictBo MMst); yKakuTe, UTO B OUYEPEaN K KacCHpaM
MOXkeT HaxoauThest 10 20 yenoBek (cBoicTBo queueCapacity); 3amaiite BpeMst 00CITyKHBaHHSI
(coiictro delayTime). Bynem nonarath, 4To BpeMst 00CITy)KUBAHUS KMEET TPEYTOJIbHOE
pacrpeneneHle ¢ MUHUMaJIbHBIM CPEIHNUM 3HaYeHUeM 2.5, cpeqHUM — 6 1 MakcuMalibHbIM — 11
MUHYT;

# Anylogic Professional [SRRCE X
©ain Mpaska Manene Mogens Owio  Crpasa
B-SEHRB ¢ o o B O v | 100% | -] | 9¢ OBparnu: mowpro [ (65 Mogens |
%2 Mpoexr 2 = B | & Main 2 = 0| & Nampa 52| = O
@ Mode2r * /| % ochosan
O Main —
@ Simulation: Main 2 Cucremnan avra..
"2 Avarpamua cocto...
7| % Averpanva aciicr..
ili Crarueriea
@ lambda @ Mpeserrauva
] 2t Jnenente ynpae.
oHy-o y
ul (I Brewnve aarrse
selectOutput -
sk W Enterprise.. 32 51
(® Source 2
queue delay @ sink
2} itk © Hold
gl RO =@ R Delay =
< = ; 00 Queue
= = Sog) I M
(] Ceoiicrea &3 | B Kowcons o seect Output
! TellerLines - Service o split
Am— -
0 wve=n o - Combine
[ Ouwmen 1 > Ocrosrsie delayTime® 9 tzianguiar( 2.5, &, 11) >
o M n B8 Assembler
.. || Napamerper " =
nicanne e, pameTp: resourceP ool ull s Resource Pool
Cramuernea o
onEnte | M seize
Onucarine E
onEnterDelay” E Release
onExit” g Service
n Enter
queueCapacity 20 2 - i
it
maxmumCapacity false
@ Pedestrian Library
enableTimeout false
timeout® Double. FOSITIVE_INFINITY ke Dby
< m » onEsitTimeout® - P Danvpe.

Puc. 3.23. 3amanue cBOICTB JIMHUU Kacc.
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3. ResourcePool — 3amaer pecypcsl onpeneneHroro tuma. OH T0JDKEH ObITh OICOETUHEH K
00BeKTaM, MOJCITHPYIOIINM 3aHATHE U OCBOOOXKICHNE PECYPCOB (B HAIIEM CITyYae 3TO
o0BeKT Service). 3amaiite cieayronre CBOCTBa 00bekTa: Ha3oBUTE 00BeKT tellers; sanaiite yncmo
KaccHpoB (CBOKCTBO capacity) — 4.
W3menute ums o0nvekra delay na ATM (6ankomat). CoequHNTE 00BEKThI COOTBETCTBYIONIHM 00pa3oM
(puc. 3.24).

tellerLines

D%E)—@—\
, -

seleckOutmut
ColFEE tE"ErS Sirlk

Ore—m( = 5@

queLE ATM

<
Puc. 3.24. Bua nyxkanansaoid CMO.
3armycTuTe MOJICTb M U3yUYHTE €€ IOBEACHHE.
COOp CTaTUCTHKYU O BPEMEHHU O00CITY)KMBaHUS KJIUCHTA.
Heob6xoanmo onpenenuTs, CKOJIBKO BpeMEHH KIMEHT IIPOBOANUT B OAHKOBCKOM OTIENICHUH U CKOJIBKO
BPEMEHH OH TepsIeT, 0K aas cBoei ouepean. CodepeM 3Ty CTaTUCTHKY C IOMOIIBIO CIICIIHAIBHBIX
00BEKTOB cOOpa AaHHBIX U OTOOPa3UM cOOPaHHYIO CTATUCTUKY pacIipeielieHHs BpeMeHH 00CITyKUBaHHS
KJIMEHTOB C IIOMOIIBIO THCTOTPAMM.
Cozpaanm knacc coodmenust Customer. CooOrieHns 3Toro Kinacca OyayT MPeaCcTaBiIsITh KINEHTOB
0aHKOBCKOTO OT/IeNeHus. Beibepure 6a30Bblit kitacce Entity(coobienns), 106aBbTe mapameTphbl st
XpaHeHus1 HHQOpMAIHK O TIPOBEJICHHOM BPEMEHH:
1. B manenu IIpoeKT, METKHNUTE NPABOM KHOIKOW MBIIIH IO SJIEMEHTY MOJIEIH U

BeiOepuTe Co3aaTh | Java Kiiace u3 KOHTEKCTHOTO MeHIo (puc. 3.25);
ﬁ Arylogic Professional

Maiin  Mpaeka Manene  Mogene Okno Cnpaeka

B2 HE | o a3 Qv 100% | ® -]
% Mpoekr 52 = B | & Main 52
a Bank Office |
WANTE Cosgate 3 @ Mogens
. &3 sin
e Cailo@ €V Knace aktheroro afiterTa
L;:;_I CoxpaHntb Ctrl+3 | ¥  SccnepmmedT
ol

|5l CoxpanmTe kak.. 5 PazsmepHocTs

ha
OTMEHMTE MEMEHEHIA (& Jawva wnacc
{ lava uHTepdedc
FakpriTe L\ Pe
{5 BubBnuoTery
JakpeiTe gpyrie

SakpbiTe BCE

Puc. 3.25 JlobaBnenue Java- kiacca.
2. mnosButcs auanorooe okHo Hoswlii Java kmacc. B mone Ums BBeanTE MM HOBOTO
kiacca Customer;
3. crnenaiiTe Tak, YTOOBI ATOT KJIAacC HAacIeIOBasICS OT 0a30BOro Kiacca 3asBkuENtity (puc. 3.26):
BEIOEPUTE U3 BHIMA/AIONIETO CITUCKa Ba30BbIi KiIace MOHOE HMS JAHHOTO
Kiacca: com.xj.anylogic.libraries.enterprise.Entity;
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ﬁ Hogblid Java knacc o =] ]

Java knacc

CozgaHmne HoOBoro Java knacca

Basabbii Knacc:(CDm‘xj‘anylDgic.|ibraries.enterprise.Entity-] -

V| JoBaEMTE BOSMONKHOCTE COXPAHEHWA COCTOAHMWA - PeanMsoEaTs java.io. Serializable

< Hasag | Hanee = | [ [oToBo ] | OTMeHa |

Puc. 3.26 3aganue cBoiicTB Java- knacca.
LIEJIKHUTE MBILIBIO 110 KHonKe Jlasee. Ha BTopoit cTpanuue Mactepa Bbl MOKETE 3a1aTh
napameTpsl co3aaBaeMoro Java-knacca. Cozfaiite mapaMeTpsi:
enteredSystem Tuna double s coxpaHeHUsI MOMEHTa BPEMEHH, KOT/1a KIIMSHT MPHUILEIT B
0aHKOBCKO€ OT/IEJIEHHE;
startWaiting Tuna double qist coxpaHeHust MOMEHTa BpEMEHH, KOT/ia KIIHEHT BCTal B 04epelb K
OaHKOMary;

LIEJIKHUTE MbILIBIO 110 KHOMKE I'0TO0BO. BBl yBHIUTE penakTOp KOAa CO3AAaHHOTO Kiacca. Moxere
3aKPBITh €T0, IEJIKHYB MBILIBIO 110 KPECTUKY B 3aKJIaJIKE C €r0 Ha3BaHUEM.
Tenepps BHIYUCINM BpeMsi, KOTOPOe TPATUTCS MEePCOHAJIOM 0aHKa HA00CTyKMBAHHE KJIUEHTOB, U Bp
eMsl, KOTOpoe KJIMeHThI TPATAT Ha 0:KMIaHHeCBOel ouepenu.
st 3Toro no6aBbTE 31€MEHTH ¢OOpa CTATUCTUKY 110 BPEMEHHU OXKUIAHUS KIMEHTOB U BPEMEHH
Hpe6bIBaHI/ISI KIHMEHTOB B CUCTEME. DTH 3JIEMEHTHI 6YILYT 3alIOMUHATh COOTBCTCTBYIOIINEC 3HAYCHUA
BPEMEHH I KaXK/10T0 KIIMEHTA U MPEOCTaBAT MOJIb30BaTENI0 CTAaHIaPTHYIO CTATUCTUYECKYIO
MH(QOPMALUIO: CcpeaHee, MUHUMAaJIbHOE, MAaKCUMAJIbHOE U3 H3MEPEHHBIX 3HAYCHNUH, CPEIHEKBAIPATHUYHOE
OTKJIOHEHHE, IOBEPUTENbHBIA HHTEPBAN IJISl CPETHETO U T.I1.:

1.

2.

4TOOBI 00aBUTH OOBEKT cOOpa JaHHBIX TUCTOTPAMMBI Ha JIHATPaMMYy, IepeTaIIiTe

aneMeHT JlaHHbIe THCcTOrpaMMbl ¢ maguTpsl CTATHCTHKA Ha TUarpaMMy aKTHBHOTO KJlacca;
3aj1aiiTe CBOMCTBA dnemMenTa (puc. 3.27).

N3mennte Ums Ha waitTimeDistr.

Nsmennte 3aroaosok na Waiting time distribution.

Crenaiite KoJi-Bo mHTepBaioB paBHbIM 50.

3apaiite HayanbHblii pasmep natepsaa: 0.01;

= - = =
[ Ceoifctea &3 g

@ waitTimeDistr - [laHHKE rMcTOrpaMMel

Ocrioshbie Wraa: | swaitTirmeDistr ¥ OTobpaxats uma VckarumTe Ha sepxtem ypc

CnucaHKe

s

m

ECECTTTH

kKon-go I-fIHTEpBa.ﬂDB:

AManasoH 3HaYeHWRA;

DUECHpOBAHHEIR ] 1
@ BoibupaeTcs aBTOMaTUHECKM  Hay, pasmep WHTepEana:

4 1 I

Puc. 3.27 3aganue CBOICTB THCTOrPaMMBEI.
co3aiite eme oAnH 37eMeHT cOopa JaHHBIX ThcTorpamMmel (Ctrl + meperarure TOIBKO UTO
CO3/aHHBIM 00BEKT JaHHBIX THCTOTPAMMBI, YTOOBI CO3/1aTh ero Komnuio). M3mennte Umst 3Toro
anemenTa Ha timelnSystemDistr, a 3aronoBox HaTime in system distribution.

N3menunTe cBoiicTBa 0JI0KOB Ballel quarpaMMEl mporiecca. 3agaiTe claeayonne CBOHCTBa 00bEKTOB
JuarpamMmabI:
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1. 6ok source, ceoiicteo HoBast 3asiBka — BBemuTe new Customer(). Beenure Customer B
none Knace 3asiBku. 3TO TI03BOJIUT HANPSAMYIO 00paIiaThcsl K MOJSIM Kiacca 3asBku Customer B
KOJ/Ie IMHAMHUYECKUX ITapaMeTpoB 3Toro o0bekTa. Beenute entity.enteredSystem = time(); B
nose JleiicTBue mpuBBIX0/€e. DTOT KO/ OYACT COXPaHATh BPEMsl CO3/IaHMUs 3asIBKU-KIHCHTA B
nepeMeHHo# enteredSystem namero kinacca 3asBku Customer. @yukius time() Bo3BpamaeT
TeKyIee 3HaYeHUEe MOJICTLHOTO BPEMCHU;

2. O6noxk tellerLines (6;ok Service) — Beemute Customer B mojie Kiiace 3asiBku. J[o6aBbTe KO B TOJIS:

HeiicTBue mpu Bxoae: entity.startWaiting = time();
HeiicTBue nmpu BeIxoge: WaitTimeDistr.add(time() - entity.startWaiting);

3. omok queue — BBenute Customer B nosie Kitace 3asBku. Jlo6aBbTe Ko/ B
nojsi:JleficTBue mpu Bxoje: entity.startWaiting = time();

HeiicTBue nmpu BeIxoge: WaitTimeDistr.add(time()-entity.startWaiting)
JlaHHbIi K01 100aBIIsIeT BpeMs, B TCUEHHE KOTOPOTo KIMEHT 0KUAal 00CIY)KUBaHUS B 00BEKT cOopa
nmaHasIx waitTimeDistr;

4. o6mox ATM (6mok delay) — BBenure Customer B one Kinace 3asBKH;

5. 6ok sink — Beeaure Customer B mosie Kitace 3asBku. Hanummre ciieayronuii Ko, 4TOObI
COXpaHUTh B HAOOpax JaHHBIX JaHHBIC O KIIUCHTE, MOKHUIaloIeM 0aHKOBCKOE OT/CICHHE
(deiicTBHe MpH BXO/E):

timelnSystemDistr.add(time()-entity.enteredSystem);
JanHb1ii Ko/ 100aBISET MOTHOE BpeMsl TPeObIBaHHS KIIMEHTa B 0aHKOBCKOM OT/ICIIEHUH B 00BEKT cOopa
JaHHBIX TUcTOrpamMMebl timelnSystemDistr.
Jlo6aBbTe IBE TUCTOTPAMMBI JIJISl OTOOpaKEHHS PACTIPEICICHUI BpEMEH OXKHIAHUS KIIUCHTA U TPEOBIBAHUS
KJIIMEHTa B CUCTEME.
YT1o0Obl 10OaBUTH TUCTOIPAMMY Ha JMArpaMmy Kiacca akTHBHOTO O0OBEKTa, EPETAIUTe
aneMeHT I'mcrorpamma u3 namutpsl CTATHCTHKA B TO MECTO, KyJIa BHI XOTUTE €€ MOMECTHTh. Y KQXKHTE,
KaKo# 2JeMeHT cOopa JaHHBIX XPAaHUT JaHHBIE, KOTOPhIC XOTHTE OTOOpAXKATh HA THCTOrPaMMe: IICITKHUTE
MBIIIBIO 110 KHOTIKe/[06aBUTH 1aHHBIe 1 BBeaUTE B Nosie JlaHHBIe UMS COOTBETCTBYIOLIETO 3JIEMEHTA —
waitTimeDistr.
AHAIOTUYHBIM 00pa3oM JA00aBbTE €Ille OJHY THCTOrPaMMYy H PacIiONIOKHTE ee Mo paHee nobasieHHON. B
nose Jlanubie BBenute timelnSystemDistr. MiamenuTe 3arojoBKy 0TOOpaKaeMbIX JaHHbBIX.
3amycTtuTte MoJieNnb. BKIIounTe peskuM BUPTYyabHOTO BPEMEHH U TIOCMOTPUTE, KaKOH BUJI IPUMET
pacrpenelcHie BPEMEHH OXHIaHHUS U BPEMEHH MPeObIBAHUS KITUCHTA B CUCTEME.

WNunuBuayanbHble BAPHAHTHI 3a/1aHHIA.
BHecuTe M3MeHeHus B MO/Ie)Ib 0AHKOBCKOT'O OTEJICHHS COTJIaCHO BapHaHTy (TlapaMeTphbl 3aKOHOB
pacrpe/eleHus 3aalTe MPOU3BOJIBHO).

Bapuant Pacnpenenenue BepositHOCTE 0OpateHus Bpems Konuuectso
BEPOSITHOCTU TIPUXOJIa | K KacCHpy/K OaHKoMmary 00CITy)KUBaHUS KacCUpOB
KIIUCHTOB B OaHK KJIMEHTa KacCHPOM
1 OKCIIOHEHIIHAIILHOE 1/1 442 1
2 DKCIOHEHIIUAIBHOE 1/2 642 2
3 DKCIIOHEHIIUAIEHOE 2/1 8+2 3
4 DKCIIOHEHIIUAIBHOE 1/3 742 4
5 DKCIIOHEHIIUAIEHOE 3/1 9+2 5
6 HopmansHoe 11 8+2 1
7 HopwmanbsHoe 1/2 742 2
8 Hopmansaoe 2/1 942 3
9 HopmainsHoe 1/3 4+2 4
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10 HopmainsHoe 3/1 642
11 TpeyroabHoe 1/1 242
12 TpeyronbHoe 1/2 742
13 TpeyroabHoe 2/1 9+2
14 TpeyronbHoe 1/3 4+2
15 TpeyroabHoe 3/1 6+2
16 PaBHOMepHOE 1/1 442
17 PaBHOMepHOE 1/2 642
18 PaBHOMEpHOE 2/1 742
19 PaBHomepHOE 1/3 8+2
20 PaBHOMEpHOE 3/1 9+2

[Mpoananu3upyiite noBeaenue monenu. [loctpoiite rpaduku U quarpaMmel.

3.3. TecroBble 3aganus (T3)
T3Nel

1. DkcnepTHas cucrema: *
Ommembme monbKo 00UH 08a4.

3HAHUS, HE00X0AUMbIe 1JIsl IOHUMAaHUsA, GOPMYJIHPOBAHMSA U PellleHHs 3a1a4.

MHUHHMAJBHBIC CTPYKTYPbI ]/IH(l)OpMaIII/II/I, H006X0)II/IMI)IC AJIA IPEACTABJICHUA
KJ1acca Oﬁ'l)eKTOB, SIBJEHHMI NN nmpoueccon

Oﬁll.ll/lpHOC, cneunq)nqeucoe SHaAHHUE 1JIF pelIeHUud 3a1a4u, H3BJCYCHHOC U3
Oﬁy‘leHI/Iﬂ, YTCHHUA U OIIBITA.

CHCTEMA, KOTOpasi MCMOJIb3yeT 4e/ioBeueckne 3HAHUSI, BCTpauBaeMble B
KOMINBIOTEP, [JIsl pelieHusi 3a7a4, KOTOpPble O0BIYHO TPEOYIOT 4YeI0BEeYeCKOM
IKCIEPTH3BI.

2. Awnanorosast Moaenb — *

Ommembme moibKo 00UH 064.

HE BBIIIAAUT KAk peajibHasi CHCTEMaA, HO MIOBTOPSACT €€ MOBECICHUE.

HaHMeHee a0CTPaKTHAas Moje/ib — SIBJsSeTCH (PU3HUYECKOl KoMmueil CUCTeMBbI,
00BbIYHO B OTJIMYHOM OT OpPUIMHAJIA MacITade

HCNOJb3YIOTCS 1JI51 OLIEHKH ClleHApHeB, KOTOPble MEHSIKOTCSI BO BPEMEHH.
BOCIIPOU3BOUT MPOCTOH «CHUMOKY (MJIM «CJIETOK)) CUTYaI[UH.

3. JlnHamuyeckasi MaTeMaTHYeCKas MOJEIb. *

Ommemovme moJibKo 00UH 06daJl.

HCIOJIB3YIOTCH VISl OLIEHKH CLIEHAPHEB, KOTOPbIe MEHSIOTCH BO BPEMEHHM.
BOCIIPOM3BOIMT MPOCTOH «CHUMOKY (WJIH «CJIENOK») CHTYAIlHH.
YIPOLIEHHOE NMpeIcTaBJIeHne UM a0CTPAKIUA 1eiiCTBUTEIbHOCTH.

HaHMeHee a0CTPaKTHAs MOAe/b — SIBJISETCH (PU3NYEeCKOl KONueil CUCTeMBbI,
00BbIYHO B OTJIMYHOM OT OPUIMHAJIA MaclITa0e
4. DaKTU4YeCKN UHKEHEPHsI 3HAaHUM: *
Ommemovme MmoabKo 00UH 08A1.
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o0ecrnevuTH Psii CPEACTB, MPeACTABJICHHBIX B OCHOBHOM B TEXHOJIOTHHU 0a3
JAHHBIX, HO MPUCNIOCO0JeHHBbIX K TpeOoBanusiM CYB3

o0ecneYnTh CO3aHNe eTHHBIX HHCTPYMEHTAJIbHBIX (SI3bIKOBBI CPEJICTB,
ycnemHo U 3 (eKTUBHO PeaTu3yI0IIMX METOAbI JOCTYNAa K MH(OpMAIIUN U
00padoTKH ee, TANMYHBIE U IUISI HCKYCCTBEHHOI0 MHTEJJIEKTA U /1JIsl TEXHOJI0ruM 0a3
JAHHBIX, U He 3aBHCALIUE OT TOrO, I/1e 3Ta HH(popMalus pa3MelaeTcs.

METOJ0J10Irusl 3C, KOTOpasi 0OXBaTbIBA€T METOAbI }106])1‘11/1, aHaJInu3a u
BbIPpakKCHHUA B IIPpaBUHJIaxX 3HAHMH IKCIIEPTOB.

COBOKYIHOCTH MoOjIeJjieid, MeTO10B M TeXHUYECKHX NMPHEMOB, HAlleJIEHHbIX Ha
CO3/1aHHE CHCTEeM, KOTOPbIE NpeIHA3HAYEHbI VI PellIeHUus MpodJeM ¢
HCIO0JIb30BaHHEM 3HAHMIA.

S. CucreMsl npejicka3zaHus:
Ommemovme moJibKo 00UH 08al.

*

CHICNHUAIMBUPYIOTCH HaA 3a/la4ax IVIAHUPOBAHUA, HAIIpUMED, TaKOH KaK
ABTOMATHYCCKOC MPOrpaMMHUpPOBaHHE.

BKJIIOYAIOT ITPOTHO3HPOBAHME MOro/Abl, ieMorpaguuecKue npeacKkazanms,
IKOHOMHYECKOEe POrHO3UPOBaHME, OIIEeHKH YPOKAIHOCTH, a TAKKe BOEHHOE,
MapKeTHHTOBO€e U (pMHAHCOBOE MPOTHO3HMPOBAHNE.

CPABHUBAKT HA0/I0/IeHUA MOBEIEHUsI CUCTEMBI CO CTAHAAPTAMHU, KOTOPbIe
NMPeCTABJSIOTCS ONpPeAesIsIIOIMMU sl JOCTHXKEHUS LeJIn
BbISIBJISIIOT ONIUCAHUS CUTYAIlMU U3 HAOJIKOICHUIA.
6. CucreMbl HHTEpHIpETALMU. *
Ommemovme moJibKo 00UH 06al.

CNENUATU3NPYIOTCS HA 3a/1a4aX IJIAHUPOBAHMS, HANIPUMeEP, TAaKO# KaK
aBTOMATHYECKOe POrpaMMHPOBaHHe.

CPpaBHUBAIOT Ha0JI101eHH Sl NTOBEeJEHUS CHCTEMbI CO CTaHaapTaMi, KOTOpPbIE
MNPEACTABJAIOTCH ONIPEACTAAIOIUMA NJH TOCTHKCHUSA HEJTU.

BBISIBJISIIOT ONMCAHUSI CUTYAlMH U3 HAOIIOeHH.

BKJII0YAIOT NPOrHO3UPOBAHHUE MOT0/AbI, AeMOrpauuecKue NpeAcKa3aHus,
IKOHOMHUYECKOE NPOrHO3MPOBaHME, OLICHKH YPOKaifHOCTH, a TaAK/Ke BOCHHOE,
MAapKeTHHIOBOEe U (pMHAHCOBOE NPOTHO3MPOBaHHUE
OcHOBHBIE KaTErOpUH MOJIETIEH ISl pa3IMYHbIX CUTYallUd PUHATHUS * pELICHU:
Ommembme mo1bKo 00UH 0641.

BCe MepevncieHHoe

BusyaibHoe MoIeTMpOBaHNe H HMUTAIMSA

JBpPHCTHYECKOE MPOrPAMMHPOBAHHE

Pemrenust ¢ HeCKOJILKUMH aJbTCPHATUBAMMU

OHTI/IMI/I?.aIII/[SI C UCITOJIB30BAHUEM MATEMATHIECCKOI'O NPOrpaMMHupoOBaHUA

HNmuTanmnonnoe MoelMpoBaHue
8. WHTeniekTyaabHbIi aHaau3 qaHHbIX win Data Mining: *
Ommembme monvKko 00uH 06an.

HH(poOpManKs, KOTOPasi OPraHU30BaHA M NIPOAHAIM3HPOBAaHA C LEJIbIO CAe1aTh
ee MOHATHOM ¥ NMPUMEHMMOM VIl pelIeHHUs 321a41 WIH NPUHATHUS PelleHn .

TEePMUH, UCIIO0JIb3YeMbIi VIS ONUCAHNS OTKPBITHS 3HAHUI B 0a3aX I1aHHBIX,
BbBIJICJICHUSA ?.HaHHﬁ, MN3BbICKAHUA JAHHBbIX, HCCJICA0BAHUA JAaHHDbIX, oﬁpaﬁoTlcn
00pa3uoB JaHHBIX, OYNCTKH U cOOpPa JAHHBIX; 3[1eCh Ke MOAPa3yMeBaeTCs
conyrcrByoiee I1O.
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onepaTuBHasi 00pad0TKa TPaH3aAKIUH
9. Craruueckas MaTeMaTHYeCKasi MOIEIb
Ommemovme moabKo 0OUH 064J1.

HCIOJB3YIOTCHA AJIA OUCHKHU CHCHAPUEB, KOTOPbLIC MECHAIOTCH BO BPEMCHHU.

HAaHMMCHEE aGCTpaKTHaﬂ MOA€Jb — ABJICTCHA q)H3quCKOﬁ KoOmuen CHUCTEMBI,
00BIYHO B OTJIHYHOM OT OpuruHaJia mMacmraoe.

BOCIIPOM3BOIUT MPOCTOH «CHUMOKY (MJIH «CJIENOK») CUTYalllH.

yHpOIIeHHOE NMpe/cTaBJIeHNe WIN a0CTPaKIKs 1eiiCTBUTEIHLHOCTH
10. MoenpHBIN TIPOIECCOP OOBIYHO PEATU3YeT CIASAYIONINE ICHCTBUS:
Ommempme moabKo 00UH 06a.

*

HCIOJIHEHHE MO/IeJIH, T.€. MPOLecC YNpaBjeHus TEKYIIHM MPOrOHOM HJIH
peasiuzanmeil Moaeu

HHTErpanus MoJe/id, T.e. COBMeIlleHHe oNnepanuii HeCKOJIbKHX Mojieeil, Koraa
7TO HEO0XO0IUMO

NMOJATBeP K/IeHUe U MHTepNpeTauus HHCTPYKUMI MO/IeTUPOBAHUS,
MOCTYNAIIIUX OT JUAJION0BOI0 KOMIIOHEHTA CUCTEMbI U MPOBeIeHHE UX B CHCTEMY
ynpaBJjieHHsI MO/IeJISIMH

BCe NepevyucaeHHble
11. Wnxenepust 3HaHUN peCTaBIIseT cOO0:
Ommemome moabKo 00Ul 064.

*

o0ecneyuTh PsiJi CPeCTB, NMPeICTABJIEHHBIX B OCHOBHOM B TEXHOJIOTHH 0a3
JAHHBIX, HO MPUCNOCO0JeHHbIX K TpeOoBanusiM CYB3

METOJ0J10I'UA 3C, KOoTOpasi 0XBaTbIBA€T METO/AbI )1061)1‘{1/[, AHAJIM3a U
BBIPAKCHUA B IIPAaBUJIAX 3HAHMH IKCIIEPTOB.

COBOKYITHOCTb MO/IeJIeil, METOA0B U TeXHUYECKUX MPHUEMOB, HALICJICHHBIX HA
CO3/1aHHe CHCTEM, KOTOpPbIE NMPeJHA3HAYEHbI I PellieHUs1 MPodjeM ¢
HCII0JIL30BAaHMEM 3HAHMM.

o0ecneYnTh CO3aHNe eIUHBIX HHCTPYMEHTAJIbHBIX (I3bIKOBBIX CPEICTB,
ycnemHo 4 3¢ (PeKTHBHO peau3yoIMX MeTOIbI I0CTYNa K HH(POPMAIUH H
00padoTKH ee, THIIMYHBIE U 1JI5l HCKYCCTBEHHOT0 HHTEJLIEKTA U J1JI5l TEXHOJIO0THHU
0a3 JaHHBIX, H He 3aBHUCSIIHE OT TOrO, r1e 3Ta HHGoOpMAaIUs pa3MelIaeTcs.
12. baza 3nanwmii: *
Ommembme moibKo 00UH 064il.

3HaHMs, He00XOoANMBbIe /151 NOHUMAHHUSA, (POPMYTHPOBAHMSA U PelIeHHUs 3a/1aY.

CHCTEeMa, KOTopasi MCIOJIb3yeT 4ejioBeuecKHe 3HAHUs, BCTpauBaeMble B
KOMIIBIOTEP, VIl PelleHHus 3a/1a4, KOTOpble 00bIYHO TPeOYIOT Ye10Be4ecKoil
IKCIEPTHU3DI.

MHMHHMAaJbHbIE CTPYKTYPbI HHGOPMALMHU, HE00X0AUMBbIe 1JIsl PeICTABJIeHUS
KJIacca 00beKTOB, SIBJICHUI HJIN NPOLECCOB

o0mmpHoe, cnienupuyecKoe 3HAHHE /1JIsl PelIeHUsI 3a1a4M, U3BJIeYeHHOE U3
00y4eHHs, YTEHHS U ONBITA.
13. enb unTErpanium As pa3paboTYNKOB UHTEIUIEKTYaIbHBIX CUCTEM:
Ommemovme MmoabKo 0OUH 08aJ1.

*

MetonoJiorus JC, KoTopasi 0XBaTbIBaeT METO/AbI H00bIYH, AaHAJIM3A U
BbIPasKeHHUS B IPABUJIAX 3HAHUH IKCIIEPTOB.

o0ecrevYnTh Psiji CPEICTB, NPEACTABICHHBIX B OCHOBHOM B TeXHOJIOTHH 0a3
JAHHBIX, HO IpUcNOCcOo01eHHbIX K TpedoBanusam CYB3.
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o0ecneYnTh CO3JaHNe eTHHBIX HHCTPYMEHTAJIbHBIX (I3bIKOBBI CPEJICTB,
ycnemHo U 3 (eKTHUBHO PeaTu3yIIMX METOAbI 10CTyNa K HHGopMauuu u
00padoTKH ee, TANMYHBbIE U V1 HCKYCCTBEHHOI0 NHTEJIEKTA U 115l TEXHOJIOTHH
0a3 JaHHBIX, U He 3aBHUCSLIUE OT TOTO, Ile 3Ta MHGoOpMaLUs pa3MelaeTcs.

COBOKYMHOCTb MO/IeJieif, METO/I0B M TEXHHYECKHUX MPHUEMOB, HalleJIEHHbIX HA
co3/IaHMe CHCTEeM, KOTOpPbIe MPeHA3ZHAYEHBI JIJIsl pelIeHusI PodJieM ¢
HCIOJIL30BaHHEM 3HAHHUI
14, dusnyeckasa MoOaEIb —
Ommembme moibKo 00UH 06ai.

*

BOCIIPOM3BOAUT MPOCTOH «CHUMOKY (MJIH «CJIENOK») CUTYalllH.

HauMeHee a0CTPaAKTHAsi MoJieJIb — fIBJISAETCHA (PU3UYECKON KONMeH CHCTEeMBbl,
00BIYHO B OTJIMYHOM OT OPUTMHAJIA MacluTale.

HCIOJB3YIOTCHA AJIA OHCHKHU CHCHAPUEB, KOTOPbLIC MCHAIOTCH BO BPEMCHH.

yHpOILleHHOE NMpecTaBJeHNe WM a0CTPaKIus 1eiiCTBUTEILHOCTH
15. Monenp — *
Ommemovme moabKo 00Ul 0641.

HaHMMCHEE 36CTpaKTHaH MOJ€EJb — ABJIACTCHA ¢)H3I/I‘ICCKOI71 Konmuen CHUCTEMBbI,
00BIYHO B OTJIHYHOM OT OpUruHaJjia Macmraoe

BOCIPOM3BOIUT MPOCTOH «CHUMOKY (MJIH «CJIENOK)») CUTYallNH.

YIPOILIeHHOE NMpeCcTaABIeHNEe WIH a0CTPaKIMs 1eiiCTBUTEIHLHOCTH.
HCMOJIBL3YIOTCS /IJISl OIEeHKH CIleHAPHEB, KOTOPbIe€ MEHSIIOTCSI BO BPEeMEHH.
16. Lens uaTErpanuu s aaMuHUCTpaTopoB b3: *
Ommembme monabKo 00UH 08an.

COBOKYIIHOCTb MO/ieJIei, MeTO0B U TeXHUYeCKHX NPHEMOB, HALIEJICHHbIX Ha
CO3/1aHHe CHCTEM, KOTOPbIE NpeHa3HAYEHbI VI PellleHUus MPodJieM ¢
HCI0JIL30BaHNEM 3HAHUH

o0ecneyuTh PsiJl CPECTB, NMPeCTABJIEHHBIX B OCHOBHOM B T€XHOJI0TUH 0a3
JAAHHBIX, HO NPUCTOCO0IeHHBbIX K TpeboBanusM CYB3.

o0ecrevYuTh CO3IaHUEe eTUHBIX HHCTPYMEHTAJILHBIX (A3bIKOBBI CPEICTB,
ycnemHo U 3¢ ¢eKTUBHO pealu3yoNMX MEeTObI 10CTyna K nHpopMaluu u
00padoTKH ee, THIIMYHBIE U /ISl HCKYCCTBEHHOT0 HHTEJLIEKTA U 1JIsl TEXHOJIOTHH
0a3 TaHHBIX, M He 3aBHUCSIIME OT TOrO, I/ie 3Ta HH(OPMAIUs Pa3MelaeTcs.

MeTtoaosorust JC, KOTopasi 0XBATHIBAET METO/bI 100bIYH, AHAJIN3A H
BbIPA’KECHHS B PABUJIAX 3HAHUM IKCIIEPTOB.
17. OLAP — Online Analytical Processing: *
Ommemome moJibKo 00UH 08a.1.

TEPMMH, UCIOJIb3yeMBblil /151 ONNUCAHUS OTKPBLITHS 3HAHUH B 0a3aX JaHHbIX,
Bbl/IeJICHUSI 3HAHU I, U3bICKAHNS JIAHHBIX, HCCJIeIOBAHNS TaHHBIX, 00padoTKH
00pa310B JAHHBIX, OYUCTKHU U cOOPA JaHHBIX; 3/1eCh Ke MOAPa3yMeBaeTcst
conyrcrBywiee IO

HHPOpMaNHs, KOTOpasi OPraHM30BaHA M NIPOAHAIM3MPOBAHA C LEJIbI0 Ce/IaTh ee
MOHATHON ¥ NMPUMEHUMOM /ISl pellleHHUs 321241 UM NPUHATHSA PELICHUI.

onepaTHBHAasl aHAJIUTHYeCKas 00padoTKa
onepaTuBHasi 00pad0OTKa TPAH3AKUIMH
18. CucreMbl JUAaTHOCTUKH .
Ommemvme mo1bKo 00UH 08a.

*

BKJIIOYAKOT JHATHOCTUKY B MeIMILUHE, JJIEKTPOHUKE, MEXaHUKe U
NMPOrpaMMHOM 00ecCreYeHHUM.



CHeHHATH3UPYIOTCH HA 32/1a4aX NJAHUPOBAHMS, HANIPUMeP, TAKOI KaK
aBTOMATHYeCKOe IPOrPpaMMHPOBAHHe.

CpaBHUBAOT HaﬁJ’[lO}IeHI/IH MOBEACHUSA CUCTEMBI CO CTaHAAPpTaAMHU, KOTOPLIEC
NPEeaACTABJIAIOTCH ONIPEACTAAIOIMMHA NI JOCTHKCHUSA EJIH

BbISIBJISIIOT ONUCAHNSI CUTYAIlUN U3 HAOIIOIEHUIA.
19. Okcnepruza: *
Ommemovme moabKo 00Ul 064l.

3HAHUA, H606XOL[I/IMble JJIF IOHUMaHUA, (l)OpMyJIHpOBaHI/IH U peleHus 3aaau.

CHCTEMA, KOTOpasi MCIOJIb3yeT 4ejioBeueckHe 3HaHUsI, BCTpauBaeMble B
KOMIIbIOTEP, JJISl pelleHus 3a71a4, KOTOpble 00BIYHO TPeOYIOT 4YesioBedecKoil
IKCHEPTHU3BI.

MHHHMAaJbHbIE CTPYKTYPbI HH(OPMALMHU, HE00X0AUMBbIe 1JIs1 PeICTABJIEHUS
KJ1acca 00beKTOB, IBJIEHUI WJIN NPOIECCOB

o0mupHoe, cnennduyeckoe 3HaAHUE JIJIA PellIeHUsI 3a]1a4M, U3BJIeYeHHOE U3
00y4eHHs1, YTEHHS U ONBITA.
20. DkcnepTHas cucrema: *
Ommemovme moJibKo 00UH 08al.

3HAHHA, H606X0)II/IMI>IC JJId IOHUMaHHA, (l)OpMyJIPIpOBaHI/Iﬂ U pelIcHus 3a1a4.

MHHHMMAJIbHbIE CTPYKTYPbI HH(pOPMANUH, HeOOX0AMMBIe IJISl PeICTABIEHUS
KJacca 00beKTOB, SIBJEHUI UJIM MPOLECCOB

OﬁllII/IpHOC, CHeIII/Iq)I/I'ICCKOC SHAHHUE AJIA pelICHUs 3aa4u, U3BJICICHHOEC U3
oﬁyqennﬂ, YTCHMUA U OIIBITA.

CHCTEeMa, KOTopasi MCIOJIb3yeT 4ejioBeuecKHe 3HAHUSI, BCTpauBaeMble B
KOMIIbIOTEP, VIl pellleHus 3a/1a4, KOTopble 00bIYHO TPeOyIT 4Ye10Be4ecKoil
JIKCHEPTHU3BI.
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4. Kputepuu OueHUBAHUS

«5» «OTJIMYHO» WIH «3aYT€HO0» — CTYJICHT MOKa3bIBaeT MTyOOKOE U MOJIHOE
OBJIQJICHUE COJIEPYKAHHEM IMporpaMMHOro marepuaia no MJIK, B coBepIIeHCTBE
BJIaJICCT MOHATUHHBIM anmapaToM U JIEMOHCTPUPYET YMEHHE MPUMEHSTh TCOPUIO Ha
NpaKTUKe, pellaTh pa3jIMYHble MPAKTHYECKUE W Npo(ecCHOHANbHBIC 3ajauH,
BBICKA3bIBATh U O0OOCHOBBIBATH CBOM CYXKICHHUS B ()OpME IPaMOTHOTO, JIOTHYECKOTO
oTBeTa (YCTHOTO WJIM IHUCHBMEHHOIO), a TakK)Ke BBICOKMH YPOBEHb OBJIAJICHUC
OOIMMH U POPECCHOHATBHBIMU KOMITETSHITUSIMU U JICMOHCTPUPYET TOTOBHOCTH K
npoecCHOHaNEHOM NI TETbHOCTH;

«4» «X0pomIo» WM <«3a4YTE€HO» — CTYJIEHT B TIOJIHOM OOBbEME OCBOMWJI
nporpammubiii Matepuan no MJIK, BiajeeT MOHSATUHHBIM ammapaToM, XOPOIIO
OpPUEHTUPYETCSI B HM3y4aeMOM Marepuale, OCO3HAHHO NPUMEHSAET 3HaHUS IS
pelieHus] MPaKTUYECKUX U MPodecCUOHANBHBIX 3a7]a4, TPAMOTHO HM3JIaraet OTBET,
HO conepxaHue, Gopma oTBeTa (YCTHOIO WJIM MUCHBMEHHOTO) MMEIOT OTHENbHBIC
HETOYHOCTH, JEMOHCTPUPYET CpPEIHUNA YpPOBEHb OBJIQJICHUE OOIMMH U
npoecCHOHANBHBIMU ~ KOMIETCHIIMSIMA U TOTOBHOCTh K Tpo(eccrHoHaIbHOM
JEATEIIbHOCTH;

«3» «y/IOBJICTBOPHUTEJBbHO» WJIH «3aYT€HO» — CTYIEHT OOHapyXUBAET
3HAHUE U NIOHMMAaHWE OCHOBHBIX ITOJIOKEHHUM ITporpaMMHOro marepuaina no MK,
HO H3JIaracT €ro HENOJIHO, HENOCIENOBATEeIbHO, JOINYyCKaeT HETOYHOCTU B
ONPENEIICHNH IOHATHM, B NPUMEHECHWHM 3HAHUM I PELICHHS MPAKTHYECKUX H
Ipo(heCCHOHANIBHBIX 3a7a4, HE YMEET JOKa3aTelbHO OOOCHOBATh CBOM CYKIECHUS,
HO TMpU OSTOM JIEMOHCTPUPYET HHU3KUI YpOBEHb OBJAJCHUS OOUMMH MU
npo(ecCUOHANBHBIMA ~ KOMIETEHUUSMU M TOTOBHOCTh K MNpOoQecCHOHATbHON
NEATEIIbHOCTH;

«2» «HEeyIOBJIETBOPUTEJIbHO» WJIH «HE 3a4YT€H0» — CTYJICHT HMEeT
pa3po3HEHHbIE, OECCUCTeMHbIE 3HAHHS, HE YMEET BBIJACIATh TJAaBHOE U
BTOPOCTEIIEHHOE, JIOMYCKaeT OMMOKU B OMPENEICHUU MOHATHH, OECTIOpSA0YHO U
HEYBEPEHHO H3Jaraer nporpamMMmHbiii mMarepuan no MJ/IK, He ymeeT mpuMeHSIThH
3HaHUS JUIS PEIICHHS TMPAKTUYECKUX U MNpodEeCCHOHANBHBIX 3ajad, He
JEMOHCTPUPYET OBJIaJICHUE OOIUMU W TPOPECCUOHATBHBIMA KOMMETEHIUSIMU U
TOTOBHOCTH K MPO(EeCCUOHAIBHOU ESITETLHOCTH.
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5. UndopmannonHoe odecneueHue

nepedyeHb y4eOHBIX W3JaHUM, JIEKTPOHHBIX M3AaHUM, 3JIEKTPOHHBIX U WHTepHET-
pecypcoB, 00pa3oBaTeIbHbBIX IIATGHOPM, IEKTPOHHO-OMOIMOTEYHBIX CUCTEM, BEO-
CUCTEM [UIsl OpraHU3alMi JAUCTAHIIMOHHOTO OOYy4YeHHs | YNpaBICHUS WM,
UCIIOJIb3yeMble B 00pa30BaTeIbHOM IPOLIECCE KaK OCHOBHBIE M JIOMOJIHUTEIIbHbBIC
MCTOYHUKH.
OCHOBHBIE€ HCTOYHUKM:
1. CompoBoxkaeHue HHPOPMALMOHHBIX cucTeM: ydeOoHuk/demoposa I'.H.- 2-e
u3a.,crep.- M.:Akanemus, 2023- 320 c.
2. Cetn u cucteMbl nepenaun uHbopmaruu: yuyeonuk/ KoctpoB b. B. -M.:
N3narenbckuil HeHTp «Akanemus», 2019 -224 c.
3. YcrpoiictBo U GyHKIMOHUPOBaHUE WH(GOPMAIIMOHHBIX CHUCTEM. Y4eOHOoe
nocodbue aig CIIO / EmenssinoBa H.3. — M.: ®opym,2018 — 448 c.
JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Tarapuna, JI. I'. Texuomoruss pa3pabOTKH MPOrPaMMHOrO OOECIICUCHHUS:
yue6.mocobue / JI. I'. 'arapuna, E. B. Kokopera, b. JI. Bucuanyn; Ilox pen. JI. T.
["arapunoii. - M.: ®OPYM: UHOPA-M, 2017.-400 c.

2. boromazoBa I'.H. Monepauzanus [IPOrpaMMHOTO obecrieueHus
MEPCOHAIIbHBIX KOMITBIOTEPOB,  CEPBEPOB, MEepUDEPUNHBIX YCTPOHUCTB U
obopynoBanus: yueonuk.- M.: U1 Axkagemus, 2016.-192 c.

3. UYepmakoB W.B. OcHOBBI mporpaMMHupoBaHus: Y4YeOHUK W TPAKTUKYM MJIs
CIIO.- M.: KOpaiit,2017.-219 ¢

4. Kanaiina B.T., Pomanenko B.B. Texnosorus pa3paOOTKH MNpPOrpaMMHOIO
oOecrieuenusi: ydeOHoe mocodue.-Tomck: ToOMCKMII MEXBY30BCKHM  LIEHTP
JTMCTaHIIMOHHOTO oOpaszoBanus, 2007.-257 c.

JJIeKTPOHHbIE U31aHNs (3JIEKTPOHHbIE Pecypchl):

1. HOY UHTVYUT: http://www.intuit.ru/department/se/devis/

2. Or monmenu OOBEKTOB - K MoJenu KiaccoB. EnumHoe OKHO jgocTtynma K
oOpasoBaTenbHbIM pecypcam. http://real.tepkom.ru/Real OM-CM_A.asp

3. Hudposas obpazosatenbHas cpena CII0O PROFob6paszoBanue
— Bwuuyrosa, A. A. NHcTpyMeHTaJIbHBIE CPENICTBA Pa3pabOTKU KOMITBIOTEPHBIX

CUCTEM M KOMIUIEKCOB : yuyeOHoe mocooue ans CIIO / A. A. BuuyroBa. —

Caparog : I[IpodobpazoBanue, 2017. — 135 ¢. — ISBN 978-5-4488-0015-3. —

TekcT : 3NEeKTpOHHBIN // DIEKTpOHHBIN pecypc UU(poBOil 00pazoBaTENbHOU

cpeasl CITO PROFo6pasoBanue : [caiit]. — URL.: https://profspo.ru/books/66387

(mata oOpamenus: 04.09.2020). — PexuMm pgoctyma: Qs aBTOPU3UD.

MOJIb30BATENIEN
— Kymukosa, T. A. UHCTpyMEHTaIbHBIE CPECTBA Pa3padOTKU MYJIBTUMEIUIHHBIX

NPWIOKEHUH : yueOHoe mocodue (J1abopatopHsblit npaktukym) / T. A. Kynukosa,

H. A. Tloanyonas. — CraBponosnb : CeBepo-KaBkazckuii QenepanbHblii

yauBepcutet, 2019. — 148 c. — ISBN 2227-8397. — Tekcr : 2neKTpOHHBIN //

OnekTpoHHo-OubmmoTeyHass cucrema IPR  BOOKS : [cair]. — URL:

https://profspo.ru/books/99423 (mata oOpamenus: 12.11.2020). — Pexum
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JOCTymNa: JJisl aBTOPU3UP. MOJIb30BaTEIEH

— CocnHoBukoBs, I'. K. Cpenctsa pa3paboTku pelsaiMoHHBIX 0a3 naHHbIX B CYB/]
Access 2010 : yue6noe nocobue / I'. K. CocnoBukos, JI. A. BopobeitunkoB. —
MockBa : MOCKOBCKHI TEXHUUECKUH YHUBEPCUTET CBs3U U MHPopmatuku, 2017.

— 129 ¢. — ISBN 2227-8397. — TekcT : 31MeKTpOHHBIA // DIEKTPOHHO-
OubIMoTEeUHAas cucrema IPR  BOOKS : [caitT]. — URL:
https://profspo.ru/books/92481 (mara oOpamenus: 05.11.2020). — Pexum

JIOCTYTIA: JIsl aBTOPU3HP. TIOJIb30BATEIICH
DJIEKTPOHHO-0U0JINOTEYHAS CHUCTEMA:
IPR BOOKS
— http://www.iprbookshop.ru/66387.html.
— http://www.iprbookshop.ru/99423.html.
Beb-cucremMa /151 OpraHu3anuy JUCTAHIIMOHHOTO 00y4YeHHs U YIIPABJICHHUS UM:
Cuctema guctaninimoHHoro odydenus OI'AIIOY «AneKkceeBCKUN KOJUICIHK)
http://moodle.alcollege.ru/
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