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nporeccamuy. Hampasnenue noarorosku/crnenuanbHocTh 09.03.03 [puknagnas nabpopmaTHka,
HarnpaBJIeHHOCTH (poduis/cnenuanu3anus): Ananus Jlanusix / A.A. [anapus — M.: UMIID um.
A.C. I'puboenora.
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yrpaBieHUEe OH3HEC-TPOIIECCaAMU»

1. @OHJI OHEHOYHBIX CPEACTB JJI51 TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, TPOMEXYTOYHOU ATTECTALIUA
OBYYAIOIIUXCS IO JUCHUITTIMHE

Hacroamuit ®onn oueHounsix cpeacts (®OC) no aucuumiuuHe «PeuH)XUHUPUHT U

ABIICTCA HCOTBEMJIEMBIM  IIPUIIOKCHHUEM K pa60qel71

nporpamme aucuumuinabl (PITJ]) «PeumxuHupuHr u ymnpapiieHue Ou3Hec-mipolieccamm». Ha
nanHbelii ®OC pacnpocTpaHSOTCS BCE PEKBU3UTHI YTBEp KIEHUS, mpeacTaBieHHbie B PII/] mo
NAHHOU JUCHHUILIMHE.

2. HEPEYEHb OIIEHOYHBIX CPEACTB
Jnis ompeneneHus KayecTBa OCBOCHMs OOy4aroIIMMUCS Y4eOHOro Mmarepuana Io
JUCLMINIMHE UCIOIb3YHOTCS CIEAYIOIUE OLEHOUYHBIC CPEACTBA:

Ne OuneHo4Hoe cpeacTBO Kparkas xapakrepucrnka IIpeacraBienue
n/n OLICHOYHOI0 CpPeICTBA OLICHOYHOI'0
cpeacrBa B ®OC
1 TectupoBanue Bun KOHTPOJIS, MO3BOJIAIOMNKN | Bonpocsl Jinie: |
OLICHUTh U3YyYEHHBIN TEOPETUYECKUH | TPOBEACHUS
Marepual. TECTUPOBAHUS
2 [TpakTnueckue 3ananuss | Bug  xoHTposid,  mo3BosirolMid | 3agaHus K
OLICHUTh yMEHHE OO0YyYaromierocs | MpakTHYeCKOMY
MIPUMEHSATD OCBauBAEMYIO | 3aHITHUIO
KOMIIETEHIIMI0O B  IMPaKTUYECKHX
CUTyallUsiX WU  TpPU  pEUICHUU
MIPOU3BOJICTBEHHBIX 3a/1a4
3 Kontposnbnas pabota Bux  koHTpons,  mo3Bosstomui | 3amaHus
ONpEACNTUTh PEe3ylbTaT OCBOEHHS | KOHTPOJIBHOM pabOThI
KOMIIETEHIIMM 1O JUCLUUIUIMHE B
paMKax paccMaTpUBaeMOM TEMBI,
OLICHUBAEMBbIH c TIOMOIIIBIO
COOTBETCTBYIOIINX WHJMKaTOPOB
JOCTUKEHHS] KOMITETEHIIUI
4 CamocTrosTenbHas Buxn  koHTpona, mo3Bosstomui | 3agaHus
pabora OLICHUTH popaboTKy | CAMOCTOSITEIbHOM
TEOPETUUECKOTO MaTtepuana, | paboTbl
HU3y4YECHUE PEKOMEH1yeMO
JUTEpaTypHl, BBITIOJIHEHUE
MIPaKTUKO-OPHUEHTUPOBAHHBIX
3alaHiil  (3amojiHeHue — TaOuuII,
IIPOBEACHUE CPaBHUTEIBHOTO
aHajn3a, COCTaBJIEHHE CXEM U JIp.),
peuieHue  MpakTHYECKUX  3aj1ad,
CO3JlaHue IpPE3CHTAllM, HalucaHue
pedepatos, moAOOpKy
HOPMaTUBHOI'O U UHOTO MaTepualia u
BBIITOJIHEHUE IPYTUX 3aJJaHUI
5 Kypcosas pabora Bun  koHtpons, mo3Bonstomuil | UHauBugyanbHbIe
BBISIBUTH CTeTeHb BIIQJICHUS | 331aHUs (TeMbl) JUIs
0a30BBIMU 3HAHUSIMH, YMEHUSMHU U | KYpCOBOU pabOTHI
HaBbIKAMHU, HEOOXOAMMBIMH  JJIst
o0y4YeHHs, U OIpPEeNIUTh YPOBEHb
BJIAJICHUS] HOBBIM MaTEPHAIOM




6 3auyer/3auer c | Bunx  xoHTponms, mo3Bosstomuii | Bompocsr IS
OHGHKOﬁ/ 3K3aMeH BBISIBUTH CTCIICHb OBJIAACHUA | IOATOTOBKHU K
3HAHHUSIMH, YMCHHUSIMH W HaBBIKAMH, | 3a4eTy/3a4eTy c
HEOOXOAUMBIMU i1l  TAJIbHEHINIEro | OLEHKOM/9K3aMeHy
OCBOEHHS o0pa3oBaTeNIbHOM
IPOTPaMMBbI ITOATOTOBKH

3. HACITIOPT ®OHJJA OHEHOYHbIX CPEJCTB JUCHUIIJIMHE
3.1. ConpoBoaurenbHas nuHgopmaumsi.

Paspaborunk

A.A. Tlanapun

Kadenpa

[TpuknagHoi nHGOPMATHKU U
WH(GOPMAITMOHHBIX TEXHOJIOTHIA

HanmenoBanmne JAUCHUITIIMHBI

PeHHXHUHUPUHT U yITPABJICHUE
Ou3HEec-TpoleccaMu

®DaxkynpTeT / UHCTUTYT

NHCTUTYT Mex1yHapOIHOM
SKOHOMUKH, TUACPCTBA U

MeHEeKMEHTa

HampaBnenue noaroToBku / CenuaibHOCTh 09.03.03 I[Ipuxnagnas
nHpopmMaTHuKa

KonnyecTBO BOMpOCOB B OIICHOYHBIX 3aaHuaX (quanazoH) | Ot 28 1o 56

O6111ee BpeMsl TECTUPOBaHUS (MHH) 90

O6miee koaudyecTBO Borpocos/3ananuii B @OC 56

Pa3menieHHOCTD Ha caiiTe Y HUBEpPCUTETA IPUMEPHOTO Ha

nepeyHs BOnpocoB, 3a1anniit @OC — 171 MOArOTOBKU

00yJaromuxcs K IPOX0XKICHUIO OIIEHKH (J1a / HeT)

3.2. XapaKTepuCTHKA OLIEHMBAEMbIX KOMIIETEHIMIi.

Kon DopMyJIMPOBKA HNaaukaTopbl AOCTHKEHUST KOMIEeTEHIIUH
KOMIIeTeH KOMIIeTeHIN U
UM
[1K-3 CniocoOen obecnieunts | MIIK-3.1 3HaTh METO010THH Pa3pabOTKH KOMIILIOTEPHOTO
COTJIacOBaHHE MPOTPaMMHOT0 00eCTieueHHs U TEXHOJIOTHen
TpeOOoBaHMIT K MPOrpaMMHUPOBAHUS, a TAK)KE TEXHOJIOTUH MPOSKTUPOBAHUS U
KOMIIBIOTEPHOMY WCIIOJIb30BaHMA 0a3 JaHHBIX
MPOrPAMMHOMY NIIK-3.2 YMeTh NpOBOIUTH aHATU3 UCIIOIHEHUS TPEOOBAHUS K
o0ecTeYeHuIo ¢ KOMITBIOTEPHOMY MTPOTPAMMHOMY OOECIIEUCHHUIO 1
3aWHTEPECOBAaHHBIMU BbIpa0aThIBAaTh BAPUAHTHI pean3aluy TPeOOBaHUM K
CTOPOHAMH KOMITBIOTEPHOMY ITPOTPAMMHOMY 00€CIIEUCHHUIO
IK-9 Criocoben HWIIK-9.1 3Hath TUMOBBIE pelieHus, ONOIHMOTEKH MPOTPAMMHBIX
OCYIIECTBIIATH OLIEHKY | MOJYJIEH, 1a0JIOHBI, KIacChl 00bEKTOB, UCTIONB3yEeMbIe TIPU
U COTJIacOBaHUE pa3paboTKe KOMIBIOTEPHOTO MPOrPAMMHOT0 00eCIICUeHHS
CPOKOB BBIIIOJTHEHUS NIIK-9.2 YMeTh ucnonp30BaTh KOMaHIHBIC CPEICTBA
MTOCTaBJICHHBIX 3324 pa3paboOTKH KOMIBIOTEPHOTO MPOTPaMMHOTO 00ecTieueHHsI
Ocy1iecTBIATE KOMMYHHUKAIIMU C 3aMHTEPECOBAaHHBIMU
CTOpOHaMHU

4, COAEP) KAHUE OUEHOYHBIX CPEJICTB TEKYHIEI'O KOHTPOJIA
4.1. TUITIOBBIE TECTOBBIE 3AJIAHUSI.
TecTtsl comepkar HaOOpP BOIMPOCOB, B TOJHOM OOBEME OXBATBHIBAIOIINE W3yYEHHBIN

TEOPETUYECKHI MaTepuan MO YKa3aHHOW TeMe. BBIMOoNHEeHHe TeCTOB MO3BOJSET OMpPEISIHUTh
pE3yabTaT OCBOCHUA KOMHeTeHHI/Iﬁ o JUCHUILNIMHE B paMKax paCCManI/IBaeMOﬁ TEMBI,
OIICHMBAEMBI C TIOMOIIBID COOTBETCTBYIOIIMX WHIWKATOPOB JOCTHXKEHUS KOMIIETCHIIUM.
NHnuBuayanbHBIA TECTOBBIM C€aHC IS Kaxaoro oOydaromierocs (opmupyercs 1o



CIEIUAILHOMY QJITOPUTMY, OOECMeUYHBAIONIEMY 33JaHHYI0 TEMAaTHYECKYI0 CTPYKTYpy H
MPOMOPLUOHAIEHOE HAJMYKE BOIIPOCOB Pa3HOTO TUIA U CIIOKHOCTH.

Ilpu ¢opmuposanuu mecmos HeoOXO0UMO UCHOIBL306AMb 3A0AHUA CNEOYIOULUX
munoe:.

Tun 3amganus 1. 3amanus 3aKpeITOrO TUTIA HA YCTAHOBJICHHE COOTBETCTBUS.

Tun 3aganusd 2. 3aganus 3aKpbITOro TUIIA HA YCTAHOBJICHHE MOCIIEI0BATEILHOCTH.

Tun 3aganus 3. 3agaHus KOMOMHUPOBAHHOTO THIIA, MPEATOIArallue BEIO0p OJHOTO
MPABUJIBHOTO OTBETA U3 IMPEIOKEHHBIX

Tun 3amanms 4. 3amaHus KOMOWHHUPOBAHHOTO THIIA, MPEAIOJIATAlONINe BHIOOD
HECKOJIbKUX OTBETOB U3 MPEJI0KEHHBIX

Tun 3aganus 5. 3agaHuss OTKPHITOTO TUTIA C PA3BEPHYTHIM OTBETOM.




Tema Koa n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIH KOMIIeTeHIIH
Tema 1. Obwmas [IK-3 Cnocoben | UIIK-3.1 3uars 3asaHus 3aKPHITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHS
XapaKTEPUCTHKA, | 00ecreuuTh METOJI0JI0THH pa3paboTkh | 3aganme 1. YCTaHOBUTE COOTBETCTBHE MEK/Y NPUHIUIIAMHI PEUHKUHUPUHTA OH3HEC-
CYIIHOCTb U COTJIaCOBaHUE KOMITBIOTEPHOI'O MPOLIECCOB U UX COAEPIKATENBHON XapaKTEPUCTUKON
TNPUHIIAITBI TpebOBaHUH K NporpaMMHOTO IIpyHLIMI pEeUHKMHAPHUHTA XapaKTepUCTHKA
PCHHKMHUPUHIA | KOMIIBIOTCPHOM | 00ECIICYCHHS U 1. dynaaMeHTaIbHbIHA A. IlepenpoekTupoBaHHE MPOLECCOB «C YHCTOTO JIUCTAY,
Ouznec- y TEXHOJIOTHEH 0e3 MPUBS3KH K CYIIECTBYIOIINM CTPYKTypam H
IIPOIICCCOB IpOorpaMMHOMY IIporpaMMHUpPOBAHUS, a YHACJIeI0BaHHBIM I/IT'pGHIGHI/IHM
00€CIeUeHHIO C | TAKIKE TEXHOIOIMHU 2. PagukanbHbIi b. KapaunaibHOE IepeoCMBbICTICHHE OM3HEC-TIOTHKH,
3aMHTCPECOBAHH | IIPOCKTUPOBAHMS U OTKAa3 OT YCTApEBIIMX MPABUJI U JONYIIEHUHN

bIMH CTOPOHAMU

HCIIOJIL30BaHus 0a3
JaHHBIX

3. ApamaTtnueckuit

B. HoctmkeHnne KpaTHOTO (B pa3bl) YIIyqIICHUS
rokasarenei 3pPeKTUBHOCTH (CPOKH, CTOUMOCTb,
KauecTBO)

4. TpoueccHsbIit

I'. ®okyc Ha CKBO3HBIX OM3HEC-TIPOIIECCaX BMECTO
(hyHKIIMOHATBHBIX TIOJIpa3AeieHHt; (HOpMUPOBaHUE
IMPOUCCCHBIX KOMaH

[IpaBunwHeie cooTBeTcTBUS: 1-A, 2-b, 3-B, 4-T°

3amanue 2. YCTaHOBHUTE COOTBETCTBUE MEXKAY MOHATHEM PEUH)KUHUPHUHTA U €r0
OTpe/ieNieHHEeM B KOHTEKCTE MPOSKTUPOBAHUS HH)OPMAIIMOHHBIX CUCTEM

Ilonsatue

OnpenenexHue

1. PenrXuHUpUHT OU3HEC-
mporiecco (BPR)

A. JledaTenbHOCTD 110 paIMKaIbHOMY IIEPEOCMBICTIEHHIO U
(hyHIaMEeHTATLHOMY TTePENPOSKTHPOBAHHIO OU3HEC-
MPOLECCOB JIJIsl JOCTHKEHUS JIpaMaTUUECKUX YITyUIlIeHUI
KITFOYEBBIX MOKa3aTeliei

2. CkBO3HOH Mpoliecc

b. IlocnenoBatenbHOCTh B3aMMOCBSI3aHHBIX OIEpalui,
CO3/IaI0IIUX [IEHHOCTH JUIsl KJIIMEHTA U OXBaThIBAIOIIUX
HECKOJIbKO (hYHKIIMOHAIBHBIX TIOIpa3IeICHUNA

3. Vuacnenosannas MC

B. CYII_ICCTBYIOH_Ia}I I/IH(i)OpMaLII/IOHHaﬂ CHUCTEMA, 4aCTO




Tema Koa n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIeTeHIINH KOMIEeTeHIINH

OCHOBAaHHAA Ha YCTApPCBIINX apXUTCKTYpPaAX, KOTOpAas MOKET
OBITH 3aMEHEHA B XOAC pCUHXKUHUPHHTA

4. IlporteccHas MOJIEITH

I'. ®opmanm3oBarHOE OMHMCaHKe OM3HEC-TIpoIIecca
(mampumep, B Hotauu BPMN), ucnonb3yeMoe Kak 0OCHOBa
IUTSL IPOEKTUPOBaHUs 06a3 JaHHBIX U IPOTPAMMHOTO
obecrieueHus

IIpaBuneHeie cootBeTcTBUs: 1-A, 2-b, 3-B, 4-T’

Tewma 2.
OpranuzaionHa
sl CTPYKTypa
KOMITAaHUH Ha
OCHOBE
yIpaBeHUS
ousHec-
MpOoIECCaMU

IT1K-9 Criocoben
OCYILIECTBIATH
OLICHKY U
corIacoBaHUe
CPOKOB
BBIITOJTHCHUA
[IOCTaBIIEHHBIX
3a71a4

HIIK-9.1 3HaTh TUNIOBBIE
pelieHus, OnOIMOTeKH
IPOrpaMMHBIX MOJYJIEH,
11a0JIOHBI, KJIACChI
00BEKTOB, UCTIOTH3yEMBIE
pu pa3padoTke
KOMITBIOTEPHOTO
MPOrPaMMHOTO
obecrieyeHus!

3aaHus 3aKPbITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHUSA

3aganue 1. YcTaHOBUTE COOTBETCTBUE MEXIY POJIBIO B IIPOLIECCHO-OPUEHTHUPOBAHHON

OPTraHU3aLMOHHOM CTPYKTYPE M THIIOBBIM IPOrPAaMMHBIM IIAOJIOHOM/KIIACCOM IS €€
eanmmzannu B UT-cucreme ynpaBneHus 6u3Hec-iporieccaMu

Ponb B opranuzanmonHoit
CTPYKTYpe

TumoBoi nporpaMMHBIiA AGJIOH / Kilacc 00beKTa

1. Bmanenen mporiecca
(Process Owner)

A. Kinacc ProcessGovernanceService ¢ MmeTomgaMu
yctanoBuTh kpi(), mpoBectu_aynut mpoueccal),
WHUIIMMPOBATh PEUHXUHUPHUHT() — peaju3yeT NaTTepH
«®Dacamy A ynpaBieHUs] METPUKaMHU M Kaue€CTBOM
nporecca

2. YrpaBistomui
nporeccoM (Process
Manager)

B. Kiacc ProcessOrchestrator ¢ merogamu

3aIlyCTUTh HMHCTaHC(), MOHUTOPUTH HcronHeHue(),
00paboTaTh UCKIIOUEHUE() — pean3yeT MaTTepH
«OpkecTpaTop» Ajisi KOOPAWHAIMY MCIIOJHEHHUS IpoLiecca

3. Ucnonuutens 3axauu
(Task Performer)

B. Untepdoeiic TaskExecutor ¢ meTogom
BBITIOJTHUTH(KOHTEKCT 3ajaun) — Pe3ynbrar u ero
peanuzauuu (Hanpumep, HumanTaskExecutor,
AutomatedTaskExecutor) — nemoncTpHpyeT
NoIMMOP(HU3M JUTSI TOJJICPIKKU PYyUHBIX U
ABTOMAaTH3MPOBAHHBIX 33134

4. AHAJIUTUK TIPOIECCOB
(Process Analyst)

I'. Knacc ProcessMiningAdapter ¢ MmeTogamu
n3BJIIeYb JIOTH(), TOCTPOUTH BAapHAHTHI MOTOKA(),




Tema Koa n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIeTeHIINH KOMIEeTeHIINH

BBISIBUTH _aHOMaNHHU() — UHTETPUPYETCs C OMOINOTEKaMH
nponeccHoi ananuthku (ProM, Disco API) ans ananuza
MCTIOJTHEHHS

1-A,2-b,3-B,4-T

3anmanue 2. YCTaHOBHUTE COOTBETCTBUE MEKAY THIIOM OpPraHU3aIlMOHHOM CTPYKTYpHI,
OPHEHTHUPOBAHHON HA MPOLECCHI, U THIIOBBIM aPXUTEKTYPHBIM peLIeHHEM / OMOINOTEKOM st
e€ MmoIep)KKK B MHGOPMAIIMOHHON CHCTEME

Tun opraHn3allMOHHON CTPYKTYPBI

Tunosoe UT-pemenne / OubanoTexa

1. Yucro nporieccHas CTpyKTypa
(CKBO3HBIE TIPOIIECCHI Oe3
(YHKIMOHAIBHBIX MTOPa3IeTICHUN )

A. MukpocepBUCHAS apXUTEKTypa C IOMEHHBIMH
CepBHICaMH TIO TporeccaM (Hampumep, order-
service, fulfillment-service), peanu3oBannas Ha
Spring Boot + Netflix OSS — kaxmprii
MHKPOCEPBHIC HHKAIICYIUPYET JIOTHUKY OJHOTO
CKBO3HOTO IIpoIiecca

2. Matpu4Hasi CTpyKTypa
(pyHKIIHOHATTBHBIE TTOIPa3IeTICHHS
+ TporeccHbIe KOMaHIbI)

b. IInardpopma BPM ¢ nmoaaepkkoit MaTpuiHOM
MapmpyTtu3zaiuu 3aaad (Camunda BPM win
Flowable), ucrions3ytorast KACTOMHBIE
pacIIUpeHus JJisi 0TOOpaXKeHUs IBOHHOM

MO JYMHEHHOCTH Uepe3 aTprOyThI
functionalDepartment u processTeam B o0bekTe
UserTask

3. CTpyKTypa c LeHTpamMu
komreTeHnuu 1o nporeccam (CoE
— Centers of Excellence)

B. Peectp npomeccHbix cepsrucos (Service
Registry) na 6a3e Consul/Eureka ¢ meTagaHHbIMHU O
KOMITETEHIIUSIX, PETM30BaHHBINA KaK OTIEIbHBIN
MHUKpPOCEPBUC process-Competency-registry s
JITHAMUYECKOTO TIOUCKA SKCIIEPTOB M Ia0JIOHOB
pereHuit

4. CeteBas (mpoeKTHast) CTPYKTypa
C BPEMEHHBIM (POPMHPOBAHHEM
MPOIIECCHBIX KOMaHI

I'. JunaMuyeckuid myJs1 UCIIOJIHUTENEH HA OCHOBE
naTTepHa «AJantep» ¢ MHTErpaIei KajaeHIapHbIX
cucrem (Google Calendar API, Microsoft Graph)
— kiacc DynamicTeamAllocator hopmupyet
KOMAaHJIy Ha OCHOBE JIOCTYITHOCTH PECYpPCOB U




Tema Koa n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMINEeTEeHIHHU KOMINETEeHIHHU
TpeOyeMBbIX KOMIIETCHIIMHI U3 CIIPaBOYHHKA
SkillMatrix
[IpaBunsHBIC cooTBeTCTBUSA: 1-A, 2-b, 3-B, 4-T°
Tema 3. [IK-3 Cnocoben | UIIK-3.1 3uars 3ajanus 3aKPBITOro THIIA HA YCTAHOBJICHHE I10C/1€10BATEILHOCTH
Hudopmanmonnsl | obecneunTsh METOJI0JIOTHH Pa3paboTku | 3aganue 1. YcTaHOBUTE MPaBUIBHYIO MOCIIEN0BATENBHOCTD STAIIOB BHEAPEHUS
€ TCXHOJIOTHH B COrjIaCOBaHHC KOMITBIOTCPHOTO WH(POPMALMOHHON CUCTEMBI TTOJICPKKU PEHHKUHUPUHTA OH3HEC-TIPOIIECCOB
PEMHXMHHUPUHTE | TpeOOBaHUM K MPOrpaMMHOT0 1. AHanmu3 U JOKyMEHTHPOBAHUE «KaK ecTh» (As-Is) ¢ ucmonb3oBaHEM HHCTPYMEHTOB
OouzHec- KOMITBIOTEPHOM | OOeCTieueHUs 1 OM3HEC-aHATUTHKA
mnponeccoB y TEXHOJIOTHEN 2. [IpoekTupoBaHKE IETEBON aPXUTEKTYPhI 0a3bl TAHHBIX HA OCHOBE MEPENPOSKTHPOBAHHBIX
IIPOrPaMMHOMY | IIPOTPaMMMPOBAHMS, & MPOIIECCOB «KaK JOHKHO ObITE» (To-Be)
00€CTIeYeHUIO C | TaKKe TEXHOIOTUU 3. PazpaboTka mim amanrtamnys mporpaMMHOTo oOecriedeHus (BKIII0Yasi HHTETPAIHIO C
3aMHTEPECOBAHH | MIPOEKTUPOBAHUS U CYLIECTBYIOIIUMH CHCTEMAMH )

bIMH CTOPOHAMU

HCIIOJIL30BaHus 0a3
JTAHHBIX

4. TecTupoBaHUe MPOIECCHBIX CIIEHAPHUEB M BaJHIANNsI KOPPEKTHOCTH 00paOOTKHU TaHHBIX
5. IlunoTHOE BHEpEHNE U MOHUTOPHHT KITIOUYEBBIX Toka3aTenei agdexruHoct (KPI) ¢
MIPUMEHEHUEM CPE/ICTB aHAIN3a JAHHBIX

[IpaBunpHas nociaenoBaTenbHOCTh: | 2 —>3 —54 — 5

3ananue 2. YCTaHOBHUTE JIOTHUECKYIO MOCIEI0BATEILHOCTD NPUMEHEHHUS HHPOPMAILIHOHHBIX
TEXHOJIOTH TIPY PEMHXMHUPUHTE TIpoliecca 00pabOoTKH 3aKa3a KIMEeHTa B KOHTEKCTE
npoduiis «AHaIU3 JaHHBIX»

1. C6op n BU3yasIM3aysi JaHHBIX O TEKYILLIEM IIPOIIECCE C TOMOLIbIO HHCTPYMEHTOB
nporneccHoi ananuTHkH (Process Mining)

2. BoIsiBiIeHHE «y3KHX MECT» U aHOMaJIMH Ha OCHOBE CTaTUCTUYECKOr0 aHajIu3a JOroB
WHPOPMALUOHHBIX CHCTEM

3. MoaennpoBaHre ONITUMHU3UPOBAHHOTO TIporecca B cpeae BPM-cuctemsl ¢ yuérom
TpeOOBaHMI K CTPYKTYpE JaHHBIX

4. [IpoekTHpoBaHHE HOPMATU30BAaHHOW CXEeMBbI 0a3bl JAHHBIX, OICPKUBAIOLIEH CKBO3HON
IIPOLIECC «OT 3aKa3a 0 OTIPY3KU»

5. Peanmauml XpaHUMBIX IPOLUECAYP U TPUITECPOB JIs1 aBTOMATU3aAllN KOHTPOJIBHBIX TOYCK
rporecca




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TecT mo Teme
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Tema 4.
Texnomorus
PEUHXUHUPUHTA
ousHec-
MIPOLIECCOB

TIK-9 Cniocoben
OCYIIECTBIISTD
OLICHKY U
COTJIaCOBaHUE
CPOKOB
BBIITOJIHCHUA
[IOCTABJIEHHBIX
3a1a4

UIIK-9.1 3naTh THUIOBBIE
pelnieHus, OnOIMOTeKH
POrpaMMHBIX MOJYJIEH,
11a0JIOHBI, KJIACChl
00BEKTOB, UCTIOTH3yEMBIE
npu pazpaboTke
KOMITEIOTEPHOTO
MIPOTPaMMHOTO
obecrieyeHusI

3agaHusl 3aKpPbITOr0 TUIIA HA YCTAHOBJIEHHE M0CJI€10BATEIbHOCTH

3aganue 1. YcTaHOBHTE MPaBUIILHYIO MOCIEA0BATEIBHOCTD 3TANOB pealn3aliu
PEHHXMHHUPHHTA OM3HEC-TIpoliecca ¢ IPUMEHEHHEM THITOBBIX MAa0IIOHOB IPOESKTHPOBAHUS U
OHOIMOTEK TPOTPAMMHBIX MOTyJIei

1. AHanu3 TeKyIero CoCTOSHUSI Mpoliecca ¢ MPUMEHEHNEeM OMOIMOTEKH MPOLECCHON
AQHAJMTUKYA pMApy IS U3BJICUCHUS] MOJIENEeH 13 JIOTOB MH()OPMAIIMOHHBIX CUCTEM (METOJ
discover_dfg())

2. [IpoekTupoBaHUE IETEBON apPXUTEKTYPHI MIPOIIecca ¢ HCIOIb30BaHUEM Ia0I0HA
«Crparerus» (Strategy) A mapaMeTpu3aliy aITOPUTMOB MapIIPyTH3AUK 3324 B
3aBUCHMOCTH OT KOHTEKCTa TaHHBIX

3. Peanmsanms ciost opkecTpaiuu npomecca Ha 6aze Camunda Engine ¢ mpuMeHneHneM
mabnona «Komanna» (Command) Jyist MHKAIICYJISAIUN ONepalluii Ha i IPOIIECCHBIMU
nHcTtancamu (StartProcessCommand, CompleteTaskCommand)

4. VIHTerpanys ¢ aHaIMTHIECKUMU MOYJISIMH depes3 madioH «Anantepy» (Adapter):
ananraius uaTepdeiica kmacca MLModelPredictor (Oubnuoteka scikit-learn) k uatepdeiicy
ProcessDecisionService

5. BHenpenue MmonuTopuHra uepes madnon «Habmogarensy (Observer): kiacc
ProcessKpiDashboard noamuceiBaercst Ha coObiTHs ProcessInstanceCompletedEvent amst
oOHOBJIeHUs BU3yanm3anuii (budmoreka Plotly Dash)
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3ananue 2. YCTaHOBHTE JIOTHYECKYIO TIOCIIEA0BATEIBHOCTh BHEIPEHUS IM(PPOBOTO JIBOMHUKA
OM3Hec-TIpoIecca ¢ UCTIOIF30BAaHUEM THUTIOBBIX PEIICHHH JIJIS aHAIN3a IAHHBIX ¥ MAIIUHHOTO
o0yueHus

1. ®opmupoBanue eauHOro notoka coodbiTuii (Event Stream) uepes kiacc
ProcessEventCollector, peanusyromiuii marrepH «®Dacamy» st arperaliii JaHHBIX U3
nctouHukoB: Tpanzakunonusie bJ[ (JDBC), norn npunoxenuii (Log4j), loT-cencopst
(MQTT-knuent uz oudaunorexu Eclipse Paho)

2. [locTpoeHne NCTOPUUIECKOTO AaTaceTa JUisl O0yUeHUS MOIeNiel C MPUMEHEHUEM
oubimorexu Apache Spark (DataFrame API) nist Tpancdopmanuu coOBITHI B IPU3HAKH:
JUIMTEIILHOCTD ATAIOB, YACTOTA BETBJICHUH, OTKIOHEHHUS OT STaJlOHA




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TecT mo Teme

3. O0yuyeHne NpOrHOCTHYECKON MOJIENIN C UCTIONb30BaHUEM KIIacca-00EPTKU
ProcessMLPipeline, peanusyromero mabiaon «Kouseiiep» (Pipeline): mpemnponeccuar
(éubmmotexka scikit-learn), o0yuenne (anroputm X GBoost 3 Onbmmorekn xgboost),
BaJTUIAIIHS

4. Pa3zBepThIBaHUE MOJICIIN B peajibHOM BpeMeHH uepe3 Mukpocepsuc ProcessTwinService
(dpetimBopk FastAPI) c mpumenennem mabdnona «/lexopaTop» ais qodaBieHus
(hyHKIIMOHANA: KIIIMpOBaHKUe Tpeckazannii (@cache prediction), TornpoBaHue aHOMATHH
5. MnTerpanus n1udpoBoro ABOHHHUKA C HCIIOJHUTENLHON CHCTEMOI Yepe3 mabioH
«ITocpennuk» (Mediator): kimacc ProcessMediator KOOpIUHUPYET B3aMMOACHCTBUE MEKITY
ProcessEngine (Camunda), PredictionService u AlertingService nis aBToMaTHIECKOM
KOPPEKTHPOBKU MapIIpyTOB IpolLiecca
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Tema 5. Beibop
MPOLIECCOB IS
PEUHXXUHUPUHTA

I1K-3 Criocoben
o0ecneyuThb
corIacoBaHue
TpeOOBaHMI K
KOMITBIOTEPHOM
y
MPOrpaMMHOMY
00eCeyYeHHnIo ¢
3aMHTEPECOBAHH
BIMH CTOPOHAMH

HIIK-3.1 38aTh
METOJIONIOTUH pa3paboTKu
KOMITBIOTEPHOT'O
MPOrPaMMHOIO
obecnieyeHus u
TEeXHOJIOTHEN
MPOrpaMMHUPOBaHUs, a
TaKk)Ke TEXHOIOTHHU
MIPOEKTUPOBAHUS U
HCIIOJIL30BaHus 0a3
JTaHHBIX

3ajaHusi KOMOMHUPOBAHHOTO TUNA (BLIOOP OJTHOTO OTBETA)

3anmanue 1. [Ipu BeIOOpe Ou3HEC-TIpoLiecca IS PEUH)KUHUPUHTA B KOMITAHUY BBISIBIICHA
HEOO0XOIMMOCTh PaJUKaIFHON TpaHchOpMalny mpolecca « Y npaBiicHHE
B3anMoOOTHOImEHUAMH ¢ kaneHTamu (CRM)». Kakoit kpurepuii Beioopa nporecca
HAWBOJIEE 060cHOBaH ¢ TOUKH 3pEHUS TOCIIEAYIOIETO IPOSKTUPOBAHMS 0a3bl JaHHbBIX?
BapuaHTbI OTBETOB:

A) Bricokas cTparernieckasi BaXKHOCTB IIpoLiecca Ul JOCTHKEHUS Ou3Hec-1eneit

b) Hannuue 6onpioro o0pémMa pasHOPOIHBIX JAHHBIX U3 Pa3pO3HEHHBIX HICTOYHHUKOB,
TPeOYIOMINX UHTETPAIMH B €AUHYI0 HOPMAJIM30BAHHYIO CTPYKTYPY

B) YacThle 5xano0bl KJIMSHTOB Ha JUIUTENBHBIC CPOKH 00pabOTKH 3apOCoOB

I') Bricokast Tpy1OEMKOCTb py4YHBIX ONEpaLUil COTPYAHUKOB OTJIEJIA IIPOJAK
IIpaBuneHsIl oTBET: b

OOmbsicHeHue:

Kpurepnit b Hanpsimyro cBs3an ¢ mpoektupoBanueM b/l, Tak kak peMH>)XMHUPHHT Mpoliecca C
Pa3po3HEeHHBIMU HCTOYHUKAMU JIAHHBIX TpeOyeT pa3padOTKu €IUHON HHTETPUPOBAHHOM
cXeMblI 0a3bl JAaHHBIX (HOPMaJIH3allus, IPOSKTHPOBaHNE U3MEPEHHI U (PaKkTOB ISt
XpaHWIHNILIA JaHHBIX, CO3/IaHHE €INHOTO CIIPABOYHMKA KIIMEHTOB). DTO BICUET 3a OO0
apXHUTEKTYpHbIE petieHus: Bpioop Tumna b/l (pensinuoHHas/MyapTUMOAeNbHAS),
MIPOEKTHPOBAHMUE CBSI3EH «OINH-KO-MHOTUM» MEXTy cymHocTaMu «Knnenr—3akaz—
B3anmogeiicTeuey, peannzamnuio ETL-mpornieccoB myist KoHCOTMAAauu qaHHBIX. OCTaIbHBIE
KPUTEPHH BaXKHBI JJ1s1 OM3HECa, HO HE ONpeAessIoT cieuuuky npoekrupoBanus bJ1 kak




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TecT mo Teme

kmoueBoro UT-apredakTa penH>KWHUPHUHTA.

3aganwue 2. [Ipu anamuze moprdens OM3HEC-TIPOIECCOB I PEHHKHHUPUHTA TPUMEHIETCS
matpuna «l[lorernman ymyamenwst / Crnoxkaocts UT-peanuzanumy. Kakoit mpomecc
CJIEAYET BbIOpaTh B NEpBYIO OUepeab A1l PEHHKUHUPHUHTA TIPU YCIIOBHU TPOQUIIS
MTOATOTOBKU «AHAIH3 TAHHBIX» U TpeOOBaHM MUHUMHU3AIIMU PUCKOB TpH pazpaboTke 1107
BapuaHTbl OTBETOB:

A) Ilporecc ¢ BBICOKHM MOTEHIIMATIOM YIYUIIEHUS U BHICOKOH clIokHOCThIO U T-peanusanuu
(TpebyeT pa3paboTKH pacnpeel€HHON CUCTEMBI C MUKPOCEPBUCHOM apXUTEKTYpPOK)

b) Iporecc co cpenHUM MOTEHIMATIOM YIYUIISHUS M HU3KOU ClIoXHOCTRI0 U T-peanm3armm
(Tpebyet onTrMuU3aIHK cyecTByommx SQL-3ampocoB U co3aaHus BUTPUH JIaHHBIX )

B) Iporuecc ¢ BBICOKMM MOTEHIIMAIOM YJIYYILICHUS! © HU3KOM/cpeaHei cioxHocThio UT-
peanm3annu (TpedyeT MPOeKTUPOBAHUS HOBOM HOpMaIM30BaHHOU cxembl b/l 1 peanm3ammm
XPpaHUMBIX POLERYP)

I') IIpouecc ¢ HU3KUM MOTEHIAIOM YJIyUIIeHUs U BBICOKOH cioxHocThio U T-peanuzanuu
(TpebyeT Murpauu ¢ yHaciuenoBaHHOH ¢aitnoBoii cucrembl Ha NOSQL-permenne)
[IpaBunpHbIl oTBET: B

OO0pbsicHeHue:

BapuanT B obecnieunBaeT onTUManbHBIN OanaHc Mex Iy OuzHec-pe3yibpratoM u UT-
puckamu. C TOUKH 3peHust MeTopoioruil paspadorku [10 (Hanpumep, UTepaTUBHON HIIH
rUOKOI1), TAKOW MPOIIECC MO3BOJSIET PEATN30BaTh MUHUMAIILHO JKU3HECTIOCOOHBIH TPOTYKT
(MVP) 3a kopoTKuil IUKII: TPOEKTUPOBaHHE HOpMann3oBaHHOM cxemb! b/I (3—4
HOpMaJibHbIE (POPMBI) M XPAHUMBIX MIPOLIEAYP — 3TO KOHTPOJIUPYEMBIE 3a/1a4H C
IpeacKa3yeMoi CI0KHOCTBIO, HE TPeOyIoIue TOJTHOM 3aMEHBl apXUTeKTyphl. B otnnune ot
BapuaHTa A (BbICOKHME PUCKH MUKPOCEPBHUCOB) U [ (MHUTpaIus ¢ BHICOKOH CTOMMOCTBIO
MpoBaJia), BapuaHT B MUHUMH3UPYET TEXHUYECKHUI1 JOIT U MO3BOJISET OBICTPO
MPOAEMOHCTPUPOBATH LICHHOCTh PEMHKMHUPUHTA Yepe3 yIyqlleHne METPUK (COKpalleHne
BpeMeHH 00pa0OTKH TPaH3AKIHH 3a CIET ONTUMHU3HPOBAHHBIX UHACKCOB U TPOIEAYD).
Bapuant b 1aér Hu3Kyr0 oTaady, He OIpaBAbIBAsI 3aTPAThl HA PEUHXUHUPHUHT KaK
PaAMKaJIBHOTO IEPEOCMBICTICHHUS.

Tema 6.
KopnoparusHsie
MH(OPMAITHUOHHBI

T1IK-9 Criocoben
OCYUIECTBIATh
OLICHKY U

UIIK-9.1 3uaTh TUNIOBBIE
pelieHus, OnOIMOTeKH
[POrpaMMHBIX MOJYJIEH,

3aaHusi KOMOMHUPOBAHHOTO TUNA (BLIOOP OJTHOTO OTBETA)
3aganue 1. Beibepute oquH Hanbosee MOIXOIAIINI HHCTPYMEHT U1 HHTETpaIlii
Pa3HOPOJHBIX HHPOPMAIIMOHHBIX CHCTEM B PaMKaX PEMHXUHUPUHTA OM3HEC-TIPOIECCOB




Tema Koa n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
€ CHCTEMBI U corjacoBaHue I1a0JIOHBI, KIaCcChl KpYITHOH KOMITaHHH.
rio0ansHbIe CPOKOB 00BEKTOB, UCTIONB3YEMBIC
CeTEeBbIC BBITIOJTHEHHUS pu pazpaboTke BapuanTs! oTBera:
TEXHOJIOTHH B MTOCTABJICHHBIX KOMITHIOTEPHOTO 1. ®atinossiit 06MeH B popmate CSV/XML.
PEUHXUHUPHUHIE | 3a1ad IPOrpaMMHOI0 2. Cepsuc-opueHTHpOBaHHas apxuTekTypa (SOA) ¢ UCTIONB30BaHNEM BEO-CEPBHCOB
OusHec- obecreyeHus (REST/SOAP).
MIPOLIECCOB 3. MoHONHUTHOE TIPUIIOKEHHE C €IMHON 02301 TaHHBIX.

4. DnexTpoHHas MOoYTa C MPUKPETIEHHBIMHU TaHHBIMHU.
5. PydHoe KonupoBaHUE JaHHBIX MEXIY CUCTEMaMHU.

IIpaBunbHEIA OTBET:
2. Cepsuc-opueHTHpOBaHHas apxuTekTypa (SOA) ¢ UCTIONB30BaHNEM BEO-CEPBHUCOB
(REST/SOAP).

O6ocHoBanue (00pasen):

SOA 1no3BoJIIeT UHTETPUPOBATh PA3HOPOIHBIE CUCTEMBI YePE3 CTaHIapTU3UPOBAHHBIE
nHTepdelicel, odecreunBas:

I'u6KoCcTh — CepBUCH MOXKHO MEPEUCTIONB30BATh B Pa3HBIX MPOIIECcax.
MacmrabupyeMocTs — J100aBJICHHUE HOBBIX CHCTEM He TpeOyeT MepecTpOKH Beeit
UHPPACTPYKTYPHI.

CHmxeHne 3aBUCUMOCTH OT BEHJOPOB — B3aWMOJIEHCTBHE Yepe3 OTKPHITHIE TIPOTOKOJIBI.
OrpaHuyueHus:;

Bricokue HauasbHBIE 3aTpaThl HA HACTPOMKY.

HeobxomumocTs 4€TKoM periaMenTanun naTepdercos.

B penH>XMHUpPWHTE 3TO COOTBETCTBYET MPUHIIUIIAM MOYILHOCTH U aJJalITUBHOCTH, TI03BOJISIS
OBICTPO TepecTpanBaTh mpoueccs 6e3 noaHou 3aMmeHbl U T-uHppacTpyKTypHI.

3anmanwue 2. Onpenenure, Kakol THIT KOPIIOpaTHBHOM nHPpopmaimonHo# cucteMsl (KUC)
Haunbonee d3pPEKTHBEH TSl PEMHKUHUPUHTA MPOIecca YIPaBICHUS HENOYKaMH TTOCTaBOK
(SCM) B MexIyHapOIHOW KOMIIAHHH C Pa3BETBIEHHON CETHIO MOCTABIIUKOB. BriOepure
OJIMH BapHaHT.

BapI/IaHTLI OTBECTA:




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TecT mo Teme

1. ERP-cuctema ¢ mogyiem SCM.

2. JlokaneHas CRM-cucrema.

3. O6nmavHbIi cepBUC TS YIETa CKIAICKAX OCTATKOB.
4. Cucrema 3neKTpoHHOTO AoKyMeHTooOopoTa (CO/I).
5. CamonucHoe penienue Ha 0a3e Excel.

IIpaBunbHBIM OTBET:

1. ERP-cuctema ¢ mogyiem SCM.

O6ocHoBanue (00pasen):

ERP ¢ moxynem SCM obecrieunBaer:

CKBO3HYIO BUIMMOCTH IIETIOUEK ITOCTaBOK — OTCJEKMBAaHUE IPYy30B, 3a1acOB, 3aKa30B B
eJMHOM HHTEpdeiice.

ABTOMaTH3aLHUIO 3aKyIIOK — UHTErpalys ¢ CUCTEMaMH OCTABIINKOB, IPOTHO3UPOBAHNE
MTOTPEOHOCTEH.

Ananmutuky KPI — MOHUTOPHHT CPOKOB 1OCTaBKH, CTOUMOCTH JIOTHCTUKH, YPOBHS 3aI1acoB.
OTO CHIXAET U3AEPKKH 3a CUET ONTHUMHU3ALMH 3a[1aCOB M YMEHBILIECHHUS BpEMEHH Ha
COIJIACOBAHME 3aKa30B, & TAKXKE [TOBBIIIACT CKOPOCTh PEAKIIMU Ha U3MEHEHHsI CIpoca.

[Touemy He ApyTHE BapUaHTHI:

CRM opureHTHpoBaHa Ha B3aUMOJICHCTBHUE C KIIMEHTAMH, a HE HA JIOTHUCTHKY.

OO0nauHbIi CKIIAJICKOW CEPBUC HE OXBATHIBAET MEKOPraHU3AIIMOHHBIE IPOIIECCHl (HApUMep,
KOHTPAKTHI C MIOCTABITUKAMH).

C3/1 pokycupyercs Ha JOKYMEHTAaX, a HE Ha yNpaBJIeHUN TOTOKaMH TOBAPOB.

Excel He MmacmtabupyeTcs Al MeXIyHApPOAHBIX LIENOYEK U He 00eCTIeYNBACT HHTETPALIHIO
CHUCTEM.

Tema 7. OCHOBEI
MOJICTUPOBAHUS
OousHec-
MTPOILIECCOB

TIK-3 Criocoben
obecrneyuTsb
COIIacoBaHMeE
TpeOOBaHMIA K
KOMITBIOTEPHOM
y
HpOFpaMMHOMy
00€eCIeUYEHHIO C

HIIK-3.1 3naTh
METOJIOJIOTUH pa3paboTKu
KOMITBIOTEPHOI'O
MPOrPaMMHOIO
obecrieueHus u
TEXHOJIOTHEH
MIPOrpaMMHUPOBaHUs, a
TaK)Ke TEXHOIOTUHI

3agaHusi KOMOMHHPOBAHHOIO THIIA, PEANOJIAralIe BbIOOP HECKOJIbKUX
OTBETOB U3 NMpPeIJI0KeHHbIX

3ananue 1. Ilpu mogenupoBanuu 6usHec-npouecca «O0OpaboTKa 3aKka3a KIMEHTa» B
Hotaun BPMN BbIsIBIEHBI crieayronme 31eMenTsl. Kakue u3 Hux
HEITIOCPE/JICTBEHHO onpenensitoT TpeGOBaHUS K TPOSKTUPOBAHUIO CTPYKTYPHI
pensuroHHON 6a3bl NaHHBIX? BriOepuTe Bce BEpHbIE BApUAHTHI.

BapuaHTsl 0TBETOB:

A) l1lmo3 «IIpoBepka HamnuKs TOBapa Ha CKJIaJIe»




Tema Koa n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIeTeHIINH KOMIEeTeHIINH
3aMHTEPECOBAHH | IPOEKTUPOBAHUS U b) CymuocTs maHHBIX «3aka3y» ¢ aTpu0yTaMu: HOMEp 3aKasa, JaTa CO3JIaHHus,

bIMU CTOPOHaAMH

HCIIOJIL30BaHus 0a3
JTAHHBIX

cTaTyc
B) Ponesoit myn «MeHemkep 1o mpoaakam»

I') CoOpiTue «IlomydeHune oriaTel OT KIMEHTa) ¢ aTpuOyTOM CyMMa OIUIAThI U
JaTa_IruiaTtexa

1) [locnenoBarenbHblil MOTOK Mex Ay 3afadaMu «DopmupoBaHue cuéra» u
«OTrpy3ka ToBapa»

[IpaBunbHbie oTBETHI: b, I’

OO0bscHeHue:

Onementsl b u I' coneprkat siBHBIE CYIIHOCTH JaHHBIX C aTpUOyTaMu, KOTOpbIE
HaMpsIMYI0 TPAaHCPOPMUPYIOTCS B TaOIUIBI penssunoHHON B/

DOnemMeHThl A (1w1t03) 1 ] (MOTOK) ONpenensitoT JJOTUKY UCTIOTHEHUS TIpoliecca U
pealn3yroTcs Ha ypOBHE OM3HEC-TIOTHKY MPUIOKEHUS (HapuMep, 4epe3 yCIoBHs B
KOJIE UJIM XPaHUMBIE MPOIEYPHI), HO HE CO3/aI0T HOBBIX Ta0yuil. DiieMeHT B
(poneBoii MyJT) OTHOCUTCS K OpraHU3allMOHHOM CTPYKTYpe, HO caM 1o cebe He
onpenenser cTpykrypy b/l mis mpouecca «O6paboTka 3akaza». Takum oO6pazom,
TOJILKO DJIEMEHTHI C SIBHO JIEKJIAPUPOBAHHBIMU JTaHHBIMH (POPMHUPYIOT IpSIMbIE
TpeOOBaHMS K MPOCKTUPOBAHUIO cXeMbI B/I.

3amanue 2. JIJis penH)KUHUPUHTA MPOIecca «AHAIINU3 TTOBEICHHS KITUEHTOBY
TpebyeTcs co3AaTh MOJIelb, KoTopasi OyJeT NCIOIb30BaAThCS KaK OCHOBA IS
MIPOEKTUPOBaHMs XpaHunuia qaHHbix (Data Warehouse) ¢ Butpunamu
aHAINTUYECKUX 0TUETOB. Kakue XapakTepUCTUKHA HOTALIMK MOJIEIUPOBAHUS
spisitoTcst KPUTUYECKM BAXKHBIMMU mp1st oGecrieuenust KOpPEeKTHOM
TpaHchopMaluy MOJENU B CTPYKTYPY XpaHUIIUINA JaHHBIX? Bribepute Bce BepHbIE
BapHaHTBHI.

BapuaHTsl 0OTBETOB:

A) Tognepxka nepapXuyeckoro 1eKOMIO3UPOBaHUS MTPOLECCOB HA MOMPOLIECCHI
b) Bo3MOKHOCTH SIBHOTO ONMCAHUS IIOTOKOB JAHHBIX MEXy ONepanusMu

B) Hanuuue anemenTtoB 1i1s onricanust uamepenuit (dimensions) u ¢axtoB (facts)
I') Buzyanu3anysi opraHu3alliOHHON CTPYKTYPBI HCTIOJIHUTENEH




Tema Koa n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIICTCHUNH KOMIICTCHUNH
) [lonnepsxkka onucanusi BpeMEHHBIX XapaKTEPUCTUK COOBITUI (BpeMEHHbIE METKH,
MepUO/Ibl)
[IpaBunbHbie oTBeTHI: b, B, 1
OO0mbscHeHue:
Xapaxtepuctuku b, B, Jl KpUTUYHBI 711 TPOEKTUPOBAHUS XPAHUIIHILA JAHHBIX:
b (moToxu naHHBIX) — MO3BOJISIOT BBISIBUTH UCTOYHHUKH JIAHHBIX U TpaHC(hOpMaIny,
HeoOxonuMmblie i noctpoenust ETL-npoiieccoB 3arpy3ku BUTPUH;
B (13mepenust/pakTsl) — HANpsSMYIO COOTBETCTBYIOT KOHIIETITYaJIbHON cCXeMe
XpaHWIHILA: U3MEPEeHHS (KJIMEHT, BpeMs, IPOAYKT) — TaOIHIIbl U3MEPEHUM, (haKThI
(cyMMa TOKYITKH, KOJTHYECTBO) — TaOIUIIBI (DaKTOB;
J1 (BpeMeHHbBIE XapaKTePUCTUKH ) — 00€CIeYrBaIOT KOPPEKTHOE MOACTUPOBAHNE
BpPEMEHHBIX U3MepeHuid (Harpumep, date dim) 1 moaaepKKy UCTOPUIECKIX CPE30B
JAHHBIX, YTO KPUTUYHO JJIS1 aHATTUTUKU.
XapakTeprucTuka A (JIEKOMITO3UITUS ) BaKHA JJIsI TOHUMAHUS OU3HEC-JIOTHKH, HO HE
OTIpe/IeTIsIeT CTPYKTYPY JaHHBIX B XpaHUIUIIE. XapakTepuctuka [’
(opranuzanmoHHasi CTPYKTypa) OTHOCUTCS K OIEpallMOHHON cucTeMe, a He K
AHAJIUTUYECKOM.
Tema 8. ITK-9 Criocoben | MUIIK-9.1 3Hath THTIOBBIE 3ajaHusi KOMOMHUPOBAHHOTO THUIA, MPEANOJAraloIUe BLIOOP HECKOJIbKHX
OYHKIMOHABHOE | OCYIIECTBIISATh penieHus, OnOIMOTEeKH OTBETOB U3 MPeIJI0KEeHHbIX
MOZICJTUPOBAHUE | OLCHKY 1 MPOrpaMMHBIX MOTTyJIEH, 3ananue 1. [1pu pennxunupunre npouecca «I1o1roroBka aHaIUTUYECKUX OTYETOB
Ousnec- COTTaCoBAHNC Ia0IOHBI, KITACCEI TpeGyeTcs aBTOMaTH3UPOBaTh MOCTpoeHue GyHKImoHaIbpHO# Moaenu IDEFO ¢
fiponeccon CpOKOB 00BEKTOB, HCTIOIE3YCMBIC nocneayrouei TpaHchopMaluei B MeTalaHHble XpaHuiInila JaHHbIX. Kakue u3
BBITIOJTHEHUS pu pa3padoTke .
HOCTABNCHHEIX | KOMITHIOTEDHOTO MIEPEYNCIICHHBIX TPOTPAMMHBIX PElIeHUH 1 MabI0HOB MPOEKTHPOBAHIH
sanau [IPOrPAMMHOTO PEKOMEHYETCS npuMmeHuTs As peaau3aluuu Takoi cuctembl? Boibepute Bee
A — BEpHBIC BAPUAHTHI.

BapwuanTs! oTBETOB:
A) Ucnons3oBanue 6ubmmorexku pyIDEFO (otkpsiTas Python-6ubanorexa) ans
MpOrpaMMHOI reHepanuu auarpamm B popmare XML ¢ kiaccom

IDEFODiagramBuilder
b) Ilpumenenune mabnona «Ctpoutensy (Builder) as nomaroBoit KOHCTPYKIMH
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obwsekTa FunctionBlock ¢ meTomamu set inputs(), set_outputs(), set_controls(),
set_mechanisms()

B) Unterpanus ¢ rpadpuueckoii 6ubnumorekoit Graphviz uepes kinacc Digraph s
BU3YaJIM3allUU UEPAPXUHU (PYHKIIMOHATBHBIX OJIOKOB U MOTOKOB JIaHHBIX

I') Peanuzanus napcepa nuarpamm IDEFO Ha ocHoBe 6ubmuoteku ANTLR ¢
rpamMMartukoil B popmare .g4 1y U3BJICUECHUSI METAaHHBIX U3 (ailyioB, CO3TaHHBIX B
BPwin

1) Ilpumenenne mabnona «OauHoukay (Singleton) st kmacca IDEFORepository,
o0ecreyrBaroIero eHTPaIM30BaHHOE XpaHEHUE BCeX (PYHKIIMOHAIBHBIX MOJETeH
MPEINPUATHS

E) Ucnonb3oBanue oubauorexku OpenCV i pacnio3HaBaHus (GyHKLIHOHATbHbBIX
0JIOKOB Ha CKaHMPOBaHHbBIX M300pakeHusx nuarpamm IDEF0, coznanHbix BpyuHYyIO
Ha Oymare

[IpaBunbHbie oTBeTHI: A, b, B, I', /]

OTasloH 00BSACHEHNUS:

BepHble BapuaHThI:

A (pyIDEFO0): bubnuoteka npenocrasiset knacc IDEFODiagramBuilder ¢ meTogom
export_to_xml(), mO3BOJISAIONINM T€HEPUPOBATH CTaHAapTHBIe XML-TipecTaBnenus
JarpaMM, COBMECTUMBIE C UHCTpYMEHTaMM Tuna «busHec-unxenep». 1o
o0ecrieyrBaeT aBTOMATH3AIMIO JOKYMEHTHPOBAHUS MOJIEIeH — KPUTUYECKH BaKHO
IIPU PEUHKUHUPHHTE.

b (mabnon «Ctpoutensy): @yukuuonansHelil 6ok IDEFO umeer 4 Tuna
uHTep(eiicoB (BX0/Ibl, BBIXO/bI, YIpaBieHUs, MexaHu3Mbl). [11abaon «Ctpoutensy ¢
MeTosiaMu set *() obecrieynBaeT MOIIaroBy0 U BATUIUPYEMYIO KOHCTPYKIIHUIO
0J10Ka, Ipe0TBpalas Co3aHne HEKOPPEKTHBIX MoJienelt (Hampumep, 6710k 6e3
BBIXOJIOB).

B (Graphviz): Kinacc Digraph no3BosnsieT BU3yaJln3upoBaTh HEpapxHIo
nexoMno3unuu GyHKuui yepe3 HanpasieHHbIe rpadbl. Meron render(format='svg')
TeHEepHUPYET BEKTOPHBIE TUarpaMMBbl JUIs BCTPAaUBAHUS B OTUETHI AaHATUTUKOB, YTO
COOTBETCTBYET MPO(HITIO «AHAN3 JAHHBIX.

I' (ANTLR): BPwin coxpansieT quarpaMmbl B IpONPUETApHOM (opmare.
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bubmorexka ANTLR ¢ rpammatukoii idef0.g4 mo3Bossier co3nath mapcep s
W3BJICUCHUS METaIaHHBIX (Hampumep, function name, data_flow_labels), koTopsie
3areM TpaHCcHOPMUPYIOTCS B aTpUOYTHI TAOIHIl XPAHHITUINA TaHHBIX.

N (mabnon «Onunoukay): Knacc IDEFORepository kak cuHriToH (@singleton
JIEKOpaTop) rapaHTHPYET €ANHYI0 TOUKY JIOCTYIa K METaJaHHBIM BCEX MOJIeen
MPEANPHUATHS. DTO KPUTHYHO ISl 00SCIICUSHUS COTJIACOBAHHOCTH TIPH
TpaHchopmanuu GyHKIIMOHATIBHBIX MoJiesiel B cxemy B/l (Hampumep, eauHbIH
crpaBoYHHK «bHU3HEC-QYHKIHI).

HesepHblii BapuaHT:

E (OpenCV): Pacnio3naBanue 0J0KOB Ha CKAHUPOBAHHBIX H300paKEHUAX — 3a/1aua
KOMITBIOTEPHOT'O 3PCHUS, HE UMEIOIAsi OTHOUICHHUS K (PYHKIIMOHATIBHOMY
MOJICTTUPOBAHUIO KaK METOOJIOTHUHU. DTO N30BITOYHOE PEIICHUE C HU3KOH TOYHOCTHIO
(<70% 11 pyKOTIMCHBIX IMarpamMM) ¥ He COOTBETCTBYET MPOMBIIIUICHHBIM
MIPAKTUKaM PEHHKUHUPHUHTA, TJI€ MOJICTH CO3/IAl0TCS B CIICITHAIM3HPOBAHHBIX

uncrpymentax (ARIS, Bizagi).

3ananue 2. OyHKIMOHANIBHAS MOAENb Npouecca «COop u odoraieHue JaHHbIX»
noctpoena B Hotauuu DFD (Data Flow Diagram). TpeOyetcs peann3oBarh CUCTEMY,
KOTOpasi aBTOMaTHUECKU TPaHC(HOPMHUPYET FIEMEHTHI MOJIENU B apTe(aKThI
AQHATTMTHYECKON TUIATQOPMBI: HCTOUHUKH TaHHBIX, TPAHC(POPMAIIUU 1 BUTPUHBI
otuéroB. Kakue apxutekrypHble peuieHus u nporpammusie mabdaonsl OBECIIEYAT
KOPPEKTHYIO TpaHCHOPMAIIHIO ¢ yUETOM TPeOOBaHUM K paCIIUPSIEMOCTH U
NOJIIEPIKKE Pa3IMYHBIX THIIOB UICTOUHUKOB? BriOepuTe BCce BepHbIE BApUAHTHI.
BapwnaHnTs! 0TBETOB:

A) lIpumenenue mabnona «Pabpukay (Factory) st co3nanust 00beKTOB-
HMCTOYHUKOB JaHHBIX: kiacc DataSourceFactory ¢ MeTosiom create(type: str) —
DataSource, Bo3Bpamatonum 3x3eMiuisipsl CsvSource, ApiSource, DbSource

b) Ucnonws3zoBanue 6udanorexku Apache NiFi ¢ npouieccHbIME rpynnamuy,
COOTBETCTBYIOLIMMHU YpOBHsIM Jekommnosunmuu DFD, u npoueccopamu
QueryDatabaseTable, EvaluateJsonPath nis peanu3zanyu moTokoB JaHHBIX

B) Peanuzanus mabnona «llenouka o0s3annocteit» (Chain of Responsibility) ms
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006paboTKK MOTOKOB AaHHBIX: Kiaccel ValidationHandler, EnrichmentHandler,
AggregationHandler mocnenoBatensHo peoOpasyror o0bekT DataFlowPacket

I') [Ipumenenne maodnona «Amantep» (Adapter) niis HHTErpay BHEITHUX
O6ubnmotek ouncTKy NaHHBIX: Kiace PandasCleanerAdapter peanusyet nntepdeiic
DataTransformation u o6opaunBaet pyukiuu pandas.DataFrame.dropna(), fillna()
1) Ucnionb3oBanue ¢peitmBopka TensorFlow Extended (TFX) mis moctpoenwst
nainuaitHoB, rae Kax/abli MpoLeccop COOTBETCTBYET (PYHKIMOHATIBHOMY OJIOKY
DFD

E) [Ipumenenne mabnona «Habmtogarens» (Observer) uist CHHXpOHU3ALIUN
M3MEHEHUH B (PYHKIIMOHAJIBLHOW MOJIENN C METaJaHHBIMU XPaHWIUIIA: KJIacC
MetadataRegistry yBenomisier noanucuukoB TableSchemaUpdater, LineageTracker
MIPU U3MEHEHHUH aTPUOYTOB MOTOKOB JAHHBIX

[IpaBunbHbie oTBeTH: A, b, B, I', E

OTtanoH o0bsACHEHUS:

BepHble BapraHTHhI:

A (mabnon «@abpuka»): B DFD noToku g1aHHBIX UMEIOT UCTOYHUK (BHEILIHSS
cymHocTh win xpanunuiie). [Hlabaon «Pabpuka» M03BOISIET AUHAMUUECKU
CO3J1aBaTh COOTBETCTBYIOIINE OOBEKTHI-UCTOYHIKHI Ha OCHOBE THITA U3 METaIaHHBIX
MojienH (Harpumep, atpudyT source _type="api" — ApiSource). 310 obecrnieunBaet
pacmpseMoCTh P T00ABICHNN HOBBIX TUITOB HCTOYHUKOB 0€3 M3MEHEHHUS S/Ipa
CHCTEMBI.

b (Apache NiFi): NiFi u3HauanbHO NPOEKTHPOBANICA KaK BU3YaJIbHBII HHCTPYMEHT
JUI. MOJIETUPOBaHMsI TOTOKOB JaHHbIX. [IponeccHsie rpynmsl B NiFi ectecTBeHHBIM
o0pa3zom oToOpaxaroT ypoBHH JAekoMmo3unuu DFD, a mporieccopsl peann3yroT
¢ynkunonanbHble O10ku. Hanmpumep, npoueccop QueryDatabaseTable
cooTBeTCcTBYyeT 010Ky «M3Bneuenne nanubix u3 bJI» B DFD. 310 npoMeInuieHHOe
peleHue 1l OpKeCTpalvy JaHHBIX.

B (ma6non «llenouka o6s3anHOCTEM»): [ToTOK manHbX B DFD nmpoxoaut uepes
nociuenoBarenbHOCTh Tpanchopmanuid. [1ladnon «llenoukay mo3Bosser ruoko
KOH(HUTYPUPOBATh MOCIIEIOBATEIHLHOCTh 00Pa0OTKH Yepe3 KOMITO3UITHIO XIH IEPOB.
Kaxplil xoHU1ep NpoBepsieT, npuMeHuM Jin oH K DataFlowPacket (Hanpumep,
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ValidationHandler mpoBepsieT packet.schema version), u nepeaa€t makeT gajbiie —
3TO TOYHO OTPaKaeT CEMAHTHUKY 1oToKa B DFD.

I' (mabnon «Amanrepy): ®ynkimonanbable 010k DFD vacto peanusyroTcs yepes
BHEIIHKE OnbIMoTeku (Hanpumep, ourcTka yepes pandas). [llabmon «Ananrep»
HHKancynupyet crienuduky ondmuorexu: PandasCleanerAdapter peanusyer equHbIi
untepdeiic DataTransformation.transform(df: DataFrame) — DataFrame, ckpbiBast
netanu BeizoBa dropna(). DTo obecrieunBaeT 3aMEHsAEMOCTh aJITOPUTMOB OYUCTKHU 0€3
M3MEHEHHS JIOTHKH ITpoIiecca.

E (wabnon «Habmronatensy»): [Ipu n3mMeneHun GyHKIMOHATBHON MOJIETH
(Hammpumep, 10OaBICHHE HOBOTO aTpHOyTa B MOTOK JIAHHBIX ) HEOOXOMMO OOHOBHTH
MeTasanuble xpanunumia. [llabnon «Habmonatens» obecrieunBaet cinadyro
CBs3aHHOCTH: MetadataRegistry yBegommsier LineageTracker o HOBBIX mOTOKaX,
KOTOpBI 00HOBIseT rpad nuHuu nanubix (data lineage graph.add edge(source,
target)), 9TO KPUTHYHO /IS Ay/IUTa U aHAJIN3a Ka4eCTBa TaHHBIX.

HesepHblll BapuaHT:

N (TensorFlow Extended): TFX npennazHadeH UCKIIIOUUTENBHO /715 alIIaiiHOB
MaIMHHOrO 00y4YeHus (MHrecTuss — 00ydyeHue — OlleHKa — pa3BepTbiBaHue). OH
He noaepxkuBaeT odmue Gynkuonansueie 6ok DFD, Takue kak
«®opmupoBanue oTuéray nin «CorimacoBanue ¢ KoHTpareHTom». [Ipumenenne TFX
U151 001Ier0 (PYHKIIMOHATHHOTO MOACTHUPOBAHNS — apXUTEKTypHAs OIINOKa,
BeylIas K M30bITOYHON CJIOKHOCTH U HEOIIPABJAHHBIM 3aBHCHMOCTSIM.

Tema 9.
OOBEKTHO-
OPUEHTHPOBAHHO
€ MOJICIIUPOBaHUE
OusHec-
MTPOILIECCOB

I1K-3 Criocoben
obecneyuThb
COrIacoBaHMeE
TpeOOBaHMIA K
KOMITBIOTEPHOM
y
IPOTPaMMHOMY
00€ECIIEUEHHUIO C
3aMHTEPECOBAHH
BIMH CTOPOHAMH

HIIK-3.1 35aTh
METOJIONIOTUH pa3paboTKu
KOMITBIOTEPHOI'O
MPOrPaMMHOTO
obecneyeHus u
TEXHOJIOTHEN
MIPOrpaMMHUPOBaHUs, a
Tax)Ke TEXHOIOTHHU
MIPOSKTUPOBAHUS U
HCIIO/IL30BaHus 0a3

3agaHuA OTKPBHITOIO THIIA C PA3BEPHYTHIM 0TBETOM.

3ananmue 1.

Onumure KI0YeBble MPUHIMIIBI 00bEKTHO-OpueHTHpoBaHHOro noaxonaa (OOII) u n
OSICHUTE, KaK KaXKIbII U3 HUX MIPUMEHSETCS ITPU MOJECIMPOBAHIH OM3HEC-TIPOIIECCOB.
[TpuBenuTe Mo 0AHOMY KOHKPETHOMY IpUMEpPY U3 chephl yCIyr WM PO3HUYHOMN TOP
TOBJIH, WITIOCTPUPYIOIIEMY PEATH3aIMI0 KaXKI0Tro MPUHIMIIA (MHKATICYJIISIMS, HacIe
noBaHuE, moIuMopdu3mM, adcTpakius). st Kaxa0ro mpuMepa yKaxuTe:

KaKo# OM3HEeC-TPoLecC MOJIEIUPYeTCs;

KaKue 0ObEKThI BBIICTISIOTCS;
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JaHHBIX

Kak UMEHHO MposBIIgeTCst cooTBeTCTBYromMiA nmpuHiun OOI1.

TpeOoBanus Kk oTBeTy:

Yérkoe onpeaencHue 4eToIpéx 06a30Bbix npuammmoB OOIT (1-

2 TIpeTIoKEHUS Ha KaXK]IbIi ).

UeTbIpe pa3HOTUIIHBIX IpUMepa (110 OJHOMY Ha MPUHIIUM ), KaX bl —

C pa3BEPHYTHIM MosiCHeHUEM (3—5 mpeioKeHHi ).

Hcnonb30BaHne TEPMUHOIOTHH 00bEKTHO-OPUEHTUPOBAHHOTO aHaIM3a (KJacc, 00be
KT, aTpulyT, MeTOX1, HHTEpPEUC U T.11.).

3aganue 2

Bawm nopydeno cMmonenupoBath OusHec-npouecc «O0paboTka 3aka3a B UHTEpHET-Mar
a3MHEe» C UCI0JIb30BaHNEM O0BEKTHO-OPUEHTUPOBAHHOIO MOAX0Aa. BeinonHuTe cien
yiolee:

BoiaenuTe He MeHee IATH KII0YEBBIX KJIACCOB, YUaCTBYIOLIUX B MPOLIECCE, U IS Kax
JIOTO YKaXKHTE:

nMs KJlacca,

2—3 CylIecTBEHHBIX aTpuOyTa;

2—3 OCHOBHBIX METOJIA.

OnuimTe B3aMMOCBSI3M MEX/ly KJlaccaMu (accolManus, arperanus, KOMIo31Ius, Hac
JieoBaHue), MpUBes M0 1-2 mpuMepa s KaK0T0 THITA CBSI3H.

ITocTpoiiTe ynpoménnyo 1uarpaMmy KJ1accoB (B BHJI€ TEKCTOBOTO OMUCAHUS UM CX
embl B HoTanmu UML), oTpakaromyto CTpYKTYpY H CBSI3H.

TpeOoBanus k oTBeTy:

CruCcoK KJIacCoB ¢ aTpuOyTamMu U MeTojiaMu (TabinuHas popma mpUBETCTBYETCS ).
SIBHOE yKa3aHHE TUIIOB CBSI3€H MEXy KJIACCaMU C MOSCHEHUSMHU.

JlnarpamMma KJ1accoB (TEKCTOM HJIA CXEMOM) C TTOAMHUCIMHU.

ApryMEeHTHpPOBaHHBII OTBET Ha BOIIPOC O POJIM MHKATICYJISIHH U ToTuMoppusma (2—
4 npeasiocKeHNs Ha KaX bl MPUHIUN).

Tewma 10.
Metonomnorus
BPMN

ITK-9 Cniocoben
OCYILECTBIATH
OIICHKY U

HIIK-9.1 3HaTh THIIOBBIE
pereHus, OnOIMoTeKH
MPOrpaMMHBIX MOAYJIEH,

3agaHusl OTKPBHITOIO THIIA C PA3BEPHYTHIM OTBETOM.
3ananue 1. ApxuTekTypHble narTepHsl peanuzanu BPMN-1BIxKkoB 1 ux




Tema Koa n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIeTeHIIHH KOMIeTeHIIHH
COTJIaCOBAHHE 1a0JI0HE, KJIACCh MHTErpanus ¢ OubIMoTeKaMH aHaan3a JaHHbIX
CPOKOB 00BEKTOB, HCIOIb3yeMbIe | YCI0BUE 3a/1a4u:
BRIIOJIHCHMA npu paspaboTke Copemennbie BPMN-nmxku (Camunda, Flowable, Activiti) pean3yroT
TIOCTABJICHHBIX | KOMIBIOTCPHOTO UCIIOJHEHHUE MTPOLIECCHBIX MOJIENIEH uepe3 KOMOMHALIMIO TUIIOBBIX apXUTEKTYPHBIX
sajad gggz ﬁ :II\:;}II/I(;FO MaTTEPHOB U CIIELUAIN3UPOBAHHBIX IPOrpaMMHBIX Moayiel. [Ipu penHxuHUpUHTE

IIPOLIECCOB aHAJIM3a JAHHBIX BO3ZHUKAET HEOOXOUMOCTh PACIIUPEHUS CTaHAAPTHON
(YHKIMOHATBHOCTH JBMKKA IS TIOJ/IEP’KKU Ollepalliii MALIMHHOTO 00y4eHus,
IIOTOKOBOM aHAJUTUKHU U YIPABIECHUS METAJaHHBIMH.

Tpebyercs B pa3BepHYTOM OTBETE:!

e TeopeTnuecky NpoaHaIM3UPOBATh APXUTEKTYpy UcnoiaHeHnss BPMN-
nporeccoB B 1Bmkke Camunda ¢ TOUKH 3peHHS TPUMEHSIEMBIX [Ia0JIOHOB
IIPOEKTUPOBAHUS:

Kak nmarrepn «Komanma» (Command Pattern) peanu3yercst B kiacce
CommandExecutor 1t o0ecrieueHus TpPaH3aKIIMOHHOCTH Ollepaluii HaJl MHCTaHCAaMHU
npoueccos (StartProcessInstanceCmd, CompleteTaskCmd)

Kak matrepn «Ctpaterus» (Strategy Pattern) npumensiercs B kinacce
DecisionStrategy 11st BBIOOpa aJropuT™Ma MapIIpyTH3aii B UCKIIIOYAOIIUX [UTI03aX
Ha OCHOBE KOHTEKCTA JaHHBIX

Kaxk marrepn «llenouka o6s:3annocTei» (Chain of Responsibility) peanuzyetcst yepes
untepdeiic CommandInterceptor st 106aBIeHNs Kpocc-QYHKIMOHATBHbBIX
acreKToB (JJOrupoBaHue, 0€30MaCHOCTh, MOHUTOPUHT) 0€3 U3MEHEHUS Apa ABMKKA

e M3510kUTh apXUTEKTypHOE perienue 1 uarerpanuu BPMN-aBuxkka ¢
O6ubNIMOoTeKaMy aHaIN3a JaHHbBIX:

[Touemy narrepn «Anantep» (Adapter) mpeanoYTUTENEH U1 HHTErpalluy Kiiacca
PythonModellnvoker (bubmuoteka scikit-learn) ¢ untepdeiicom JavaDelegate
nBmkka Camunda

Kak peanuzoBate kacToMHBIN 351eMeHT paciuupenus BPMN (Custom Extension)
analytics:PredictiveGateway, ucnonb3ys nnrepdeiicel BpmnParseListener u
ExecutionListener a5t BHEApEHUs MPOTHO3UPYIOLIEH Joruku Ha ocHoBe XGBoost
Kaxwue xnaccel u3 axocucremsl Apache Spark (SparkSession, DataFrame) moryr
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OBITH MHKATICyMpoBaHsbl B nenerat SparkBatchProcessingDelegate ns peanuzarm
3agaun «llakerHas oOpaboTka qaHHBIX» B Auarpamme BPMN

e TeopeTruecku ONEHUTh TPEUMYIIIECTBA M OTPAHHYCHHS TPUMEHEHHS MTATTePHA

«Peno3utopuit» (Repository) asst ynpapieHuss METaIaHHBIMH IIPOIECCOB:

Kak kmacc ProcessDefinitionRepository (peanusyrommii mHTEpdEiic
RepositoryService) obecnieunBaeT abCcTpakiyio JOCTYyIa K MOAEISM MPOIECCOB B
pa3HbIx cpenax (in-memory, relational DB, Git)
[Touemy nns clieHapUeB aHaIKM3a JTAaHHBIX KPUTHYECKH BAXKHO PACIIUPHTD
PETO3UTOPHI METalaHHBIMH O KaueCTBE JJAHHBIX Yepe3 KaCTOMHBIH KJ1acc
DataQualityMetadataExtension
Kak nHTerpanus c cucteMaMu ynpaBJeHHs BEPCUsIMH (HapuMmep, uepe3 OHOIHoTeKy
JGit) mo3BOJISIET OTCIICKUBATH BOJFOIMEO MMPOIECCHBIX MOJICIICH B KOHTEKCTE
W3MEHEHHI B CTPYKTYpE JaHHBIX

o [IpeioKUTh apXUTEKTYPHYIO CXEMY MHKPOCEPBUCHOH pealtn3aiiiu

mpoleccHoro opkecrparopa Ha ocHoBe Camunda External Task Pattern:

Kak xiacc ExternalTaskClient (6ubmroTteka camunda-external-task-client-js)
B3aMMOJICHCTBYET C MHKPOCEPBUCAMH aHAIMTHKH Yepe3 aCHHXPOHHBIE 3aIIPOCHI
[Touemy Tako# MOAXOX MPEAIOYTUTENFHEE BCTPAaNBaHU JIOTUKU aHAIHN3a
HEMOCPEJCTBEHHO B JIeJIeraThl ABM)KKA C TOUKH 3pEHUS MacIITaOupyeMOCTH U
M30JISIUH cO0eB
Kak 6ubnmnorexa Resilience4j (marrepusl CircuitBreaker, Retry) moxet 6bITh
MpUMEHEHA Il 00ECTIEYeHUST 0TKa30yCTOMYMBOCTH B3aUMOICHCTBUS MEKITY
OPKECTPaTOpOM M aHATUTHUECKUMH MUKPOCEPBUCAMHU

3ananue 2. Tpanchopmarus moaeneit BPMN B nporpammubie apTedakTs:
O61OIMOTEKH, TeHEPATOPHI KO/a U MIa0IOHBI TPOEKTUPOBAHUS

Ycnosue 3anaun:

Huarpamma BPMN 2.0 npeacrasnsier co6oit XML-10KyMeHT, COOTBETCTBYIOIINMA
cneunpukanun OMG. [y aBTOMaTH3alMK PEUH)XUHUPUHTA TPeOyeTCs
TpaHc(opmalysi TaKOH MOJIENH B UCIIOJIHSAEMbIE MPOrpaMMHBIE apTehaKThl: KIacChl
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JIOMEHHOU MoJieNin, KOH(PUTypalluu OpKeCTpaTopa, Ko BU3yaau3alllui U METaJaHHbIe
JUIsL aHATTUTUKH. JTa TpaHchopMallys peaqu3yercs 4yepe3 KOMOMHAIUIO TapcepoB,
reHepaToOpOB KOoJ1a ¥ Ma0JIOHOB MPOEKTUPOBAHHUSL.

e TpeOyercst B pa3BepHYTOM OTBETE:
Teopernyecky MpoaHaTM3UPOBATH CTEK OMOIMOTEK JIJIsl MApCUHTA U TpaHchopMaIuu
BPMN-moneneii:
Kak 6ubnmnorexa bpmn-moddle (JavaScript) peanusyer napcuar XML B 00BeKTHYIO
Mozensb uepe3 narrepH «llocerurensy (Visitor) ¢ kmaccamu BpmnModdle u
BpmnVisitor
[Touemy nis si3pika Python npennoururtensna 6ubnaunoreka SpiffWorkflow c eé
peannzauuei narrepHa «Murepnperatop» (Interpreter) 1uist BHIIOJIHEHUSI CEMAaHTUKHU
aneMeHToB BPMN
Kak 6ubarorexa camunda-bpmn-moddle pacuupsieT craHaapTHYIO MOJACTb
aneMeHTaMu pacuipenuit (camunda:executionListener, camunda:inputOutput) u
KaKHe KJIacChl OTBEYAIOT 32 00pabOTKy 3TUX pacIIupeHU

e Cnenatpb BHIOOD 1aOJIOHOB MPOEKTUPOBAHMS JJIsl TeHepaluu koaa u3 BPMN-

MO/IEIH:

[Touemy narrepn «Ctpoutens» (Builder) onTumanen ans renepanuu kiacca
ProcessInstance ¢ merogamu withVariable(name, value), withBusinessKey(key),
start() — mpuBecTH puMep pearn3anuu Ha ocHoBe OnbaroTeku Lombok (@Builder)
Kak natrepn «I1labnonnsit meton» (Template Method) npumensiercs B
abctpakTHOM Kiacce BpmnElementCodeGenerator ¢ xykamu generatelmports(),
generateClassBody(), generateExecutionLogic() myist moanep XKy reHepanuy Ha
passbIx s3bikax (Java, Python, Kotlin)
[ToueMy 1715 reHepaly BU3yalH3aIluu IUarpaMM IpeanouTuTeNneH narreps «Moct»
(Bridge) ¢ paznenenunem abcrpakmuu (DiagramRenderer) u peanuzarun
(BpmnJsRenderer, GoJsRenderer)

¢ Teopernuecku pazpaboTaTh KOHIEHIIHIO TeHEPATOpa METAIAHHBIX JIJIS

aHanmuTUKU Ha ocHoBe BPMN-monenu:

Kaxk kimacc BpmnLineageExtractor moskeT n3Bnekars TuHNUIO TaHHBIX (data lineage)
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13 moTokoB 00bekTOB (datalnputAssociation, dataOutputAssociation) u
TparcopmupoBath e€ B rpad Ha ocHoBe onbamoreku Apache TinkerPop (Graph,
Vertex, Edge)
[TouemMy 115t XpaHEeHHsI METaJaHHBIX O Ka4eCTBE JAHHBIX HA dTanax mporecca
TpeOyeTcs pacIIMpEeHHe MOJIEH Yepe3 KaCTOMHbBIE cBoMcTBa (extensionElements) u
kak kinacce DataQualityMetadataParser n3Biiekaet ux ISl OCJIEIYIOIIETO aHATN3a
Kak 6ubmmoteka Great Expectations MoxeT ObITh HHTETPUPOBaHA Yepe3 TeHEPAIHI0
knacca DataQualityValidator ¢ metomamu validate input(data),
validate output(result), BbI3pIBAEMBIMU B TOUKAX PaCIIUPEHUS
camunda:executionListener
e TeopeTHuecku OLIEHUTDH MEPCIIEKTUBBI TPUMEHEHHUS TeHEPATUBHBIX MOIX0I0B
(LLM, ma6yioHHbIE IBMXKKH) JJI1 aBTOMaTHdeckor Tpanchopmariuua BPMN B
KOJI:
Kak ma6nonnsrii 1mxok Apache FreeMarker MmosxeT reHeprpoBaTh KiIacChl
JienieraToB Ha ocHoBe madsona delegate.ftl ¢ moacTanoBkoi UMEH 3aa4 U
nepeMeHHbIX 13 BPMN-moznenu
[Toyemy npuMeHenne O0oNbIINX 3BIKOBBIX Mojenen (LLM) mist renepanuu koja
JieNieraToB TpeOyeT CTporoi BepuduKauu yepe3 narrepH «Jlexopatop» ¢
N00aBJICHUEM BAJTUIAIMH TUIIOB M TPAHUI] 3HAYCHHIMA
Kak xonnenuus «moaens kak koa» (BPMN-as-Code) uepe3 6ubnuorexy bpmn-
engine (TypeScript) mo3BoJisieT ONUChIBaTh MPOIECCH] B BUIE UCIOIHAEMOTO KO/1a C
NIOJTHOM THUIHU3alMel u noanepxxkoil pepaxtopunra B IDE

Tema 11.

MopenupoBanue
MIPOILIECCOB B

ARIS

I1K-3 Criocoben
o0ecneyuTsb
COTJIaCOBaHHUE
TpeOOBaHMIA K
KOMITBIOTEPHOM
y
HpOFpaMMHOMy
00€ECIIEUEHHUIO C
3aMHTEPECOBAHH

HIIK-3.1 35aTh
METOJIOJIOTUH pa3paboTKu
KOMITHIOTEPHOTO
MIPOTPaMMHOTO
obOecrieueHus u
TEXHOJIOTHEN
IpOTpaMMHUPOBAHUS, a
Tax)Ke TEXHOIOTHHU
MPOSKTUPOBAHUS U

3agaHusA 3aKPHITOr0 THIIA HA YCTAHOBJIEHHE 110CJI€0BATEIbHOCTH

3ananue 1. [locienoBaTelbHOCTh 3TANOB Pa3pabOTKU HHPOPMALMOHHOW MOJIENU B
Metononiorud ARIS ¢ yuérom mpoektupoBanust 0a3bl TaHHBIX

Ycnosue:

YcTaHoBHTE MPAaBUIIbHYIO MOCIEI0BATEILHOCTh 3TANOB pa3paboTKU
nH(pOpMaIMOHHOM Mosienu B Metoonoruu ARIS nmpu penHXHHUpPHHTE MTpoliecca
«AHaIN3 KIMEHTCKUX JaHHBIX», 00ECIEUNBAIOIIYI0 KOPPEKTHYIO TpaHC(HOPMALIKIO B
PENSIUOHHYIO CXeMy 0a3bl JaHHBIX.




Tema Koa n HNuaukaropsl TecT mo Teme

¢opmyauposka JOCTUKEHU S
KOMIICTCHUNH KOMIICTCHUNH
BIMH CTOPOHAMHU | MCHOJIL30BaHUS 0a3 1. ®opmupoBanue peectpa 00BEKTOB MPEAMETHOMN 001acTh (KIUEHT, 3aKa3, MPOIYKT,
AaHHBIX CErMEHT) Ha OCHOBE aHaIM3a (PYHKIIMOHAIBHONW MOJEIN

2. Onpenenenue aTpuOyTOB OOBEKTOB U UX JIOMEHOB C yU4E€TOM TPeOOBaHHM K
AHATUTUYECKOM 00paboTKe (THIT JaHHBIX, MACIITAOUPYEMOCTb, TTOIIEPKKA
arperaium)

3. YcraHoBNIeHHE CBSI3EH MEXKITY 00bEeKTaMH («OJAMH-KO-MHOTUMY, «MHOTHE-KO-
MHOTHM») U yKa3aHUE UX KapJAUHATbHOCTU

4. Hopmanu3amus CTpyKTypbl 0OBEKTOB /10 TpeTbeld HopMmaiabHOH Gopmbl (3HD) ¢
BBIJIETICHUEM CIIPAaBOYHUKOB U TaOIUI] (PaKTOB

5. 'enepanus gpusnyeckoii cxemsl 6a3bl JaHHbIX (DDL-ckpuntsr) u3
uHpopmannoHHon monenu yepes skcnopT B ARIS Data Dictionary

[IpaBuibHas nocnenoBareabHocTh: | 2 —53 —54 — 5

3amanue 2. [locnenoBarensHOCTh TpanchopMauu nporeccHot moaenu ARIS B
ApPXUTEKTYPY aHATUTHYECKON CUCTEMBI

Ycnosue:

Y cTaHOBHTE JTIOTHYECKYIO TIOCIIEJ0BATEILHOCTD Pe00pa3oBaHus MOJIENel B cpesie
ARIS npu peunxuHupuHre npouecca «©@opMUpoBaHre OTYETHOCTUY IS
MOCJIEAYIOLIEN pealn3aliui XPaHWINIIA JaHHBIX C BUTPUHAMY aHAJIUTHKH.

1. TlocTpoenue pyHKIMOHATBHON Mot (AuarpaMma (pyHKIIHIA) C BbIJEIEHUEM
ousHec-pyHkuuit: «Coop naHHbIX», «OUuCTKa», «Arperanus», «Buzyanuzanus»
2. Co3nianue mpoIecCHON MoJIeNn (JinarpaMmMa IpoIeccoB) ¢ 0TOOpakeHUEM
MIOTOKOB padoT, COOBITHI U OTBETCTBEHHBIX POJICH

3. Pa3zpaboTka nHPOPMAIMOHHON MOoIeNH (IuarpaMMa 0ObEeKTOB TaHHBIX) C
BbIIENIEHUEM CYIIHOCTEN: «Mcxoqublii qaracer», «OUnIICHHBIE TaHHBIEY,
«ArperupoBaHHbIi QakT», «ButpuHa oT4ETOB»

4. YcraHOBIIEHHE CBS3EH «IIpOlecC-IaHHbIe» Yepe3 MaTPUIly UCTIONIb30BaHUS
00bekTOB B QyHKImAX (Meromonorust Event-Driven Process Chain)

5. ®opmupoBanue Mojienu notokoB AaHHbIX (Data Flow Model) u sxciopt
METaJaHHBIX U1 aBTOMaTh4eckoil reHepanuu ETL-npoueccoB u cxembl XpaHWInIa
[IpaBuibHas nocienoBarenpbHocTh: | -2 —53 >4 — 5




Tema Koa n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIICTCHUNH KOMIICTCHUNH
Tema 12. ITK-9 Cnocoben | UIIK-9.1 3Hath THIOBBIE 3a1aHusi 3aKPBITOr0 THIA HA YCTAHOBJIEHHE MOCJIeI0BATEIHLHOCTH
KonudecTBeHHbIC | OCYICCTBIATE | PELICHHS, OHOMHOTEKH 3ajganue 1. YcTaHOBHTE MPaBUIILHYIO HOCIIEI0BATEILHOCT ITAIIOB
METO/bl aHAJIN3a | OLICHKY U TIPOrpaMMHBIX MOJIyJICH, KOJIMYECTBEHHOTO aHaju3a OusHec-mpoiecca «O0paboTka 3aka3a» ¢ MPUMEHEHHEM
Ousnec- COTTaCOBAHNC WaOIOHEL, KIIACCHI OUOIHOTEKH pMAPY U THUIIOBBIX KJIACCOB Pacuéra METPUK
fpotieccos CcpokoB 00LEKTOB, HCIONE3YEMBIE | 1 Nmmopt 5tora coowituii B popmare XES ¢ ncronp3oBaHueM Kiacca
BBITIOJIHEHHUS pu pa3padoTke .
xes_importer.apply() u3 Oubnuorexu pm4py st coznanus oobexra EventLog
IIOCTABJICHHBIX KOMIIBIOTEPHOI'O .
sanau IPOrPAMMHOTO 2. Pacuér 6a30BbIX BPEMEHHBIX METPUK 4epe3 KIace perfomvlance_evaluator c
P — Mertonamu get cycle time(), get waiting time() Iist KaxI0H Tpaccel mpolecca

3. BoisiBieHue y3kux MecT ¢ ipuMeHeHneM mabiaona «CTparerus»: BEIOOD
anroputMma ananu3za (bottleneck detector ¢ peamm3zarueit QueuelLengthStrategy wm
ResourceUtilizationStrategy)

4. CTaTUCTUYECKHUI aHATN3 BApUATHBHOCTH JTUTEILHOCTEH Yepe3 MHTErPaIHio C
pandas (DataFrame.describe()) u pacuér koaddunuenta sapuauu (CV) mis
BBISIBIICHUS] HECTAOMIIBHBIX 3TAIOB

5. Buzyanu3anus pe3yabTaToB ¢ Uconb3oBaHueM kiacca dotted chart u3 pm4py u
6ubanorexu Plotly 1y1st ”HTEpaKTUBHOTO aHAIN3a KOPPENSIIMYA MEXAY 3arpy3Koi
PECYPCOB U BPEMEHEM BBITIOJTHEHHUS

[IpaBuibHas nocnenoBareabHoCTh: | 2 53 —54 — 5

3ananue 2. YCTaHOBUTE JIOTHYECKYIO TIOCIIEI0BATENbHOCTh IPOBEACHMUS
CUMYJISIIIUOHHOTO aHalln3a OM3Hec-Tmpoliecca ¢ mpuMeHeHueM oubnuoreku SimPy u
1a6JIOHOB TTPOCKTUPOBAHMS IJIs1 OIICHKU BIUsHUS n3MeHeHuid Ha KPI

1. TTocTpoeHue SMIUPUIECKUX paclpeAeeHII ITUTENFHOCTEH omepaliii Ha OCHOBE
HMCTOPHYECKHUX JIAHHBIX C UCIIOIB30BaHUEM Kitacca scipy.stats.rv_histogram s
anmpoKCUMAllUU PeabHOTO MOBEACHUS Mpolecca

2. Peanmsanus nporieccHoit moaenu B SimPy uepe3 maodiion «®abdpukay (Factory):
knacc ProcessElementFactory co3naér sx3emmuisapel Resource, Container, Store ¢
rapamMeTpamu, MoJy4YeHHBIMU Ha dTane |

3. MuTerpamnus pacuéra GUHAHCOBBIX METPUK yepe3 mabioH «JlekopaTopy:
nexkopupoBanue kinacca SimulatedTask merogom @add cost tracking mms
HAKOIUICHHUS CTOMMOCTH OTEpallnii B pealbHOM BPEMEHU CHMYIISIIIIH
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4. 3anyck cepuu niporoHos (1000+ uteparnuii) ¢ npuMeHeHHeM MeTo1a MoHTe-
Kapio yepes kinacc MonteCarloSimulator, peanusyronmii natreps «l1laGioHHbIN
METOJ» JUIsl YIIPaBJICHUS IUKIIOM 3KCIIEPUMEHTOB U cOOpa CTAaTUCTUKU

5. AHanu3 pe3ynbTaToB ¢ pacu€ToM J0BepUTeIbHBIX HHTEpBaioB st KPI (cpennee
BpEMs BBITIOJIHEHHS, CTOUMOCTb) C UCIOJIb30BaHneM OubmnoTeku statsmodels
(DescrStatsW.tconfint mean()) u Bu3yanu3anuei pacupeaenenuii yepes Seaborn
(sns.histplot())

[IpaBuibHas nocnenoBarenbHocTh: | 2 —53 >4 — 5

Kpumepuu OUCHUBAHUA MeCm 06020 3a0aHUA:

Ouenka Kpurtepun onennBanus
OTJIMYHO oT 90 5o 100 % npaBUIbLHO BHINOJHEHHBIX 3aJaHUN
XO0POIIO ot 70 10 89 % npaBUIIbHO BBINIOJHEHHBIX 3aJaHUI
Y10BJIETBOPUTEIbHO oT 50 10 69 % npaBUILHO BHITIOJHEHHBIX 3aJJaHUI
HEy10BJIeTBOPUTEJbHO | MeHee 50 % npaBuiIbHO BHINOJHEHHBIX 3a/laHUN

4.2 TUMTOBBIE MNPAKTUYECKUE 3AJAHUSA

[TpakTuyeckue 3aaHus JOJKHBI OTpaXkaTh YMEHHE 00y4arollerocsi MpUMEHATh OCBAaUBAaEMYI0 KOMIIETEHIIMIO B MPAKTUUYECKUX CUTYalUsIX U
IIPU PEIICHUH TPOU3BOJCTBEHHBIX 3a4a4.

Tema Kon u NuankaTopsl 3agaHus K NPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTHAKEHUS
KOMIIeTeHIMH KOMIIeTeHMH

Tema 1. OOmmas IK-3 Cnocoben UIIK-3.2 Ymets 3amanue 1. Amanu3 TpeboBanuii k 110 11t pemH>KUHUPUHTA Mpoliecca 00paboTKu
XapaKTepUCTHKa, | 0OecreynTh MIPOBO/INTH aHAIN3 KIIMEHTCKUX OOpaIeHuH ¢ Y4ETOM MPUHIUIIOB PATUKATBHOCTH U IPOIECCHOIN OpUEHTAINH
CYLIHOCTb U COTJIaCOBaHUE UCTIONIHEHUsI TpeOOBaHMA K | Y cI0BUE-KeHC:
TIPUHITUTIBI TpeOOBaHMI K KOMITHIOTEPHOMY B crpaxoBoii kommanuu mporece «O0paboTka CTpaxoBOTO CIydasn XapaKTepUu3yeTcs
PEUMH)XWHUPHUHTA | KOMIIBIOTEPHOMY | IPOTPAMMHOMY CIIEYIOINMH TPOOIeMaMHu:
ousHec- IPOrpaMMHOMY 00€eCTIeYeHHI0 1 e Cpennee Bpems o0pabotku: 14 nHeii (TpeboBaHue peiHKa — He Oosee 3 nHeil)
nponeccoB 00eCneUeHHUIO C BbIPA0ATHIBATL BAPUAHTBI e 7 GYHKUMOHAIBHBIX MOJPa3eNICHUI Y4acTBYIOT B Ipolecce ¢ 23 TOUKaMu Iepegadu

3aMHTCPECOBAHHLI | pfain3alluu TpC6OB3HHI7[ K JIOKYMEHTAUU




Tema Koa n HNupukatopsl 3agaHus K NIPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
MU CTOPOHAMHU KOMITBIOTEPHOMY ¢ 40% oOpamieHuii TpeOYIOT MOBTOPHOTO 3alpoca JOKYMEHTOB M3-3a OIIHMOOK BBOAA
IIPOrpaMMHOMY e Cucrema yuéra mpeactaBisieT coboii 5 paspo3HenHbIx npuioxenuit (1C:byxrantepus,
o0ecreYeHnIo

kactomHast CYB]l nHa MS Access, Excel-peectpsl, pakcumMuibHbIe KOMHH, OyMaXHbIE
apXUBBI)
TpeboBaHMs K HOBOMY ITPOrPaMMHOMY O0eCTIedeHHI0, CHOPMYyITHPOBAHHBIE OM3HECOM:
. «CoxpatuTh BpeMst 00pabOTKH CTPaxXOBOTO CITydasi 0 3 JHEW»
. «/ICKIIFOUNTh PYYHOU BBOJ JAHHBIX KIMEHTOM)
. «O6ecneunTh MPO3PavyHOCTh CTaTyca AJIs KIIMEHTA B PEKUME PEaTbHOTO BPEMEHID)
. «HTErprpOBaTh BCE HCTOYHUKU JAHHBIX B €IUHYIO CHCTEMY»
. «CHM3UTB KOJMYECTBO OIIMOOK BBOJA JAHHBIX 10 MeHee 5%0»
3ananue:
1. IlpoBenute aHanM3 KaXA0ro TpeOOBAaHUS C TOUKU 3PEHUS IPUHLUIIOB
peurxxunupunra M. Xammepa u Jx. Hamnou
2. Pazpaboraiite nBa BapuanTa peanusanuu Tpedboanuii k [10:
Bapuant A (MHKpeMEHTAILHBIN)
Bapuant b (penHXUHHUPUHT OBBII)

ar~rwWNPE

3ananue 2. AHanu3 KOH(PIUKTA TpeOOBaHUN NIPH PEMHXMHUPUHTE IPOLiecca KPeAUTHOTO
CKOpPHHTA U BBIPA0OTKA apXUTEKTYPHBIX KOMIPOMHUCCOB

VYcnoBue-keic:

BaHk ruiaHupyeT peMHXHHUPUHT Tporiecca «KpennuTHoe CKOpUHTOBaHUE» C TPUMEHEHUEM
MamuHHOro 00yuenus. Tekymuii mpouecc:

e Bpewms npunsTHd pemieHus: 2 yaca (pyyHas npoBepka 15 mapameTpoB)

e OTtka3bl o CKopUHTY: 35% (13 HuX 22% — NOTeHIMAIbHBIC JOOPOCOBECTHBIE KIIMEHTHI)
e lcnonp3yercs yHacnenoanHas cucrema Ha COBOL ¢ untepdeiicom 1990-x rogos
[IporuBopeunBrie TpeboBanmst K HOBOMY 110 OT pa3HBIX CTEHKXOIAEPOB:

Creiikxomnuep TpeboBanne [Ipuopurer
Puck- «MoJenb CKOpHUHTa JOJKHA OBITH Kputnuecknit
MEHEKMEHT MOJTHOCTBIO MHTEpIpeTupyemoit (white
box) 11 peryJISTOPHOM OTUYETHOCTHY
Otaen npomax «CoOKpaTuTh BpeMs IPUHATHS Bricokuit
pemenns a0 30 ceKyHA JUIst




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

MOBBIILIEHHSI KOHBEPCHID)
IT-nenaprament | «O0ecneunTh HHTETPALHIO C Cpennuit
YHacIeZIOBaHHOU cucTeMoi 0e3
TTOJTHOH 3aMEHBI (OFOKET OrpaHuveH 5
MJH py0.)»

IOpunnueckuii «Bce pelieHus JOKHBL JorupoBarbes | Kputuueckuit
oTaen C BO3MO>KHOCTBIO ITOJTHOTO
BOCCTAHOBJICHHUS KOHTEKCTA IS
CyJeOHBIX CITIOPOBY»

AHanuTUKN «Ilomnmepxka oHIAHH-00yYeHHS Bricokuii
JTAHHBIX MOJIETN Ha HOBBIX JAHHBIX JJIS
aJlanTalyy K ppIHOYHBIM
HU3MEHEHUSIM
3anaHue:
1. IlpoBeaute ananu3 KOHPIUKTa TPEOOBAHMIA C TOUKHU 3PEHUSI TPUHIIUIIOB
PEUHXUHUPHUHTA

2. PazpaboraiiTe apXUTEeKTypHOE peIIeHHe, pa3pelaroniee KOHPIUKT TpeOOBaHU Yepe3
nartepH npoektupoBanus «Crparerusi» (Strategy Pattern)

3. M3noxuTe apXUTEKTYPHBIH KOMIIPOMHUCC JJIsl HHTETPAIlUK C YHACTIEIOBAHHOW CHCTEMOI
4. PazpaboraiiTe METPUKY OLICHKH yCIieXa PEMHXHHUPUHTA, 00BEINHSIIONLYI0 TPeOOBAHUS
BCEX CTEHKXOJAEPOB

3ananue 1. CornacoBanue TpeOOBaHUH K CUCTEME PEMHXHHUPUHTA TIPOLIecca yIpaBlIeHHS
3amacamu Cc nmpuMeHeHneM Merona npuoputuzauud MoSCoW u texuuku «IIsaTh mouemy»
YcaoBue-Kec:

Kommanwust po3HUIHOM TOPTOBIIH 3aIyCKaeT MPOCSKT PEUHKWUHUPHUHTA TIpoIiecca
«YTIpaBlieHUE 3amacaMmu» € IENBI0 MEPEX0/ia OT PyYHOTO IJIAHUPOBAHUS K CUCTEME
MporHo3upyromel ananutuku. Ha stane coopa TpeOoBaHMIA BEISBICHEI CIIEAYIOIINAE
TTO3HIIAA OT KITFOYEBBIX CTEHKXOJIIEPOB:

Creiikxomnuep TpeboBanne Ob6ocHoBaHME

Jupektop no «IIporuo3 crpoca J0JKEH CHIKEHHE U3JEPKEK Ha




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

JIOTUCTHKEC

CTPOUTHCS HA OCHOBE
MAaIIMHHOTO O0YYCHHS C
TOYHOCTBIO HE HIKE 95%»

XpaHeHue U AeUuIuT

Haganmpauk ckmaga | «MHTEpdeiic cucTeMbl OnepaTUBHOCTD
JOJDKeH paboTtaTh 6e3 MPUEMKH/OTIPY3KH
MHTEPHETA B YCIOBUAX
TJTIOXOM CBSI3M Ha CKJIAJIE»

DOUHAHCOBBIHN «Cucrema J0JKHA BromxerHbie

JHUPEKTOP MHTETPUPOBATHCS C orpaHuueHus (Makc. 3

1C:YnpaBneHue Toprosieit
8.2 0e3 3aMeHBI TeKyIIei
BEPCUI»

MJH pyo0.)

AHaIUTHK JAHHBIX

«ITonnepxka oHJaiH-
o0ydJeHUs MOZENH TIPH
MOCTYIUIEHUH HOBBIX AaHHBIX
0 TIPOJAKAX

Ananranus K C€30HHBIM
KOJIEOaHUSIM

IOpuanueckuit
oTIeN

«Bce nporHo3sl TOKHBI
COIIPOBOXKIATHCS paCYETAMHU
JOBCPUTCIIbHBIX UHTCPBAJIOB
JUTSL 3aLUTHI OT IPETEH3UN
MTOCTABIIUKOBY

IOpnanueckas
0e30MacHOCTh

3amanue:

1. IIpoBeaure aHanu3 TpeOOBaHUN Yepe3 MPU3MY MPUHIUIIOB PENHKHHUPUHTA
2. Ilpumennte meton npuoputuzauun MoSCoW st cornacoBaHusi TpeOOBaHUM
3. [IpumenuTe TexHUKY «I19Th TOUEMY» [Tl BBISIBJICHHSI KOPHEBOW MOTPEOHOCTH

CcTeUKxoJiiepa

4. [loaroroBbTe apTedaKT COracCOBaHUS — MATPUILy KOMIIPOMHCCOB

3ananue 2. GacunuTanus CECCUU COTIIACOBAHUA TPEOOBAaHUH K CUCTEME PENH)KHHUPHHTA
mporiecca KIIMEHTCKOTO CepBHUCca ¢ MPUMEHEHHeM MeTojia «/lenb(Gu» u KapThl SMIaTUH

CTENKXOJIIEPOB
Ycnosue-Kec:




Tema Kon u HNnpukaTopsl 3agaHus K NPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIICTEHIIMH KOMIICTCHIIHH
TenexoMMyHUKAIIMOHHAS. KOMITAaHHUS POBOAMUT PEMHKUHUPHHT Iporecca «O0padoTka
XKanoO KIMEHTOBY C LENbI0 COKPAICHNsI BpeMEHH pelieHus ¢ 5 auei 1o 4 yacos. Ha
[TOATOTOBUTEILHON BCTPEYE € TPEMs KIIFOUEBBIMU CTEHKXOJIAEPaMH BBISBICHBI
B3aMMOHNCKJIIOUAIOIIMe TPeOOBaHUSI:
Creiikxonaep TpeboBanue CkpsiTas MoTHBaLMS (HE
03ByUYEHHas)
PykoBoautenn «Bce %kano0bl JOIKHEL CoxpaHeHue mraTta
KOHTaKT-LIEHTpa 00pabaTsIBaThCs onepaTtopos (200
omepaTopamu 0e3 YEI0BEK), CTpax
ABTOMATH3aLUN COKPAIEHUN
HupekTop no «Ilonnas apToMaru3anus JeMmoHcTpanus ycnexa
G pOBU3ALUN 00paboTKu uepe3 uaT-06ota | IUPPOBOIA
c U» Tpa"copManuy s
MoJTy4deHust OoHyca
HavansHuk «Kaxnoe pemienue mno MuHIMHA3a1MS PUCKOB
FOPUAHYECKOTO Kaso0e TOKHO CyneOHBIX HCKOB U
oTzena MPOXOJUTH PYUHYIO mrpadoB perynasTopa
MIPOBEPKY FOPUCTOM)
3ananue:
1. Pa3paboraiite miaH ¢acuiauTaluy CECCUHN COTJIACOBAHUS
2. [IpoBenuTe aHanu3 yepe3 MpU3My IPUHIUIIOB PEMHKUHUPHUHTA
3. Paspaboraiite apredhakT coriiacoBaHusi — KOHTPAKT TpeOOBaHUH
4. Kak npeanioxeHHbIl apTeakT coraacoBaHus
Tema 2. ITK-9 Cnocoben UIIK-9.2 Ymets [IpakTiuaeckoe 3amanue Nel
OpraHu3anioHHa | OCYIIECTBISATH WCIONB30BaTh KOMaHAHbIE | Haspanme: OpraHu3zamus B3anMOAeCTBAS KOMaH/IbI pa3pabOTIYNKOB ¥ 3aMHTEPECOBAHHBIX
sl CTPYKTypa OLIEHKY 1 CpeAcTBa pa3padoTKU CTOPOH Ha OCHOBE CTPYKTYpPbI OM3HEC-TIPOLIECCOB
KOMIIaHUH Ha COTJIaCOBaHUE KOMITBIOTEPHOTO
OCHOBE CPOKOB IIPOIPaMMHOI0 Leunb: PazBuTHe HaBBIKOB opraHu3amnui 3G(HEeKTHBHON KOMMYHHKAIIMH MEXTy KOMaH 0N
YIpaBIeHUS BBITIOJTHEHHS oOecrniedeHus pa3paboTUYMKOB M BHEITHUMH 3aMHTEPECOBAHHBIMU CTOPOHAMH MOCPEICTBOM OMUCAHUS
ousHec- [IOCTABJICHHBIX OcymiecTBisATh OpPraHU3aLIMOHHON CTPYKTYpPbl KOMIIAHUH, OPUEHTUPOBAHHON Ha MPOLIECCHI.
MpOIIECCaMHU 3a/1aq KOMMYHHKAIIAU C




Tema Koa n NuaukaTopsbl 3aaHnus K NPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIEeTeHIIM U KOMINETEeHIHHU
3aMHTEPECOBAHHBIMU 3anmaua: [IpencTaBpTe KOMIAHUIO CPEAHETO pa3Mepa, 3aHUMAaIOLIYIOCs pa3padoTKoH
CTOpOHAMH AHAJIMTUYECKOTO MIPOTPaMMHOTo obecrnieueHus st OuzHeca. HeoOxoanMo opraHu3oBath

B3aMMOJCHCTBUE KOMaH/bl pa3pabOTYUKOB C KIFOUEBBIMH I10JIb30BATEISIMU IIPOIYKTa —
OTIeNaMH MapKeTHHIa, IPOJaK U AHATUTUKU KiueHTa. ONMUIINTe CTPYKTYpY
KOMMYHHKAIIMOHHOT'O B3aUMOIEHCTBUS MEKIY TOAPA3IEICHUAMH, BBIJEINUB POIH
COTPYZIHHUKOB BHYTPH KOMaHbI pa3padOTUNKOB U BHELITHUX I10JIb30BATENECH.

Bormpocsr i 00cyxaeHuMSE:

1. KTo momxeH BeICTYnaTh HOCPEIHUKOM MEXIY pPa3padOTUMKaMU U MOJIb30BATEIIMH
(MapkeTomoramu, aHanuTHKaMu)? OnpeaenuTe poib TAKOrO COTPYIHUKA.

2. Kak gacto JOOJKHA IPOBOAUTHCA CUHXPOHU3AUA MCKAY YHAaCTHUKAMU IIPOCKTA JJIA
OIIEHKH COOTBETCTBUs pa3padaTrsiBaeMoro 10 oxkumaHusM 3aUHTEPECOBAHHBIX CTOPOH?

3. Ilpeanoxure METOABI MOHUTOPHHTA yIOBIETBOPEHHOCTH MOJIb30BATENEH pe3ynbTaTaMu
pa3paboTKH U MPEATIOKUTE HHCTPYMEHTHI KOHTPOJISI KauecTBa MPOIYKTA.

[Ipaktuueckoe 3aganue No2
HazBanue: MonenupoBaHue OpraHU3aIllMOHHON CTPYKTYPhI B pacipeaesieHne
OTBETCTBEHHOCTH Ha OCHOBE MPOIIECCOB

Hens: OcBoeHne METOI0B MOCTPOCHUS OPraHU3AIMOHHBIX CTPYKTYP KOMITaHUH Ha OCHOBE
MOX0Ja K YIPaBJICHUIO OM3HEC-TIpolieccaMy ¥ yMeHHe 3 (GEKTUBHO pacipeiensiTh
OTBETCTBEHHOCTb MEX/Y YJICHAMH KOMaH/bl pa3pabOTUNKOB U NPEACTaBUTEISIMU
3aKa3y4uKa.

3anmaua: PaspaboTtaiiTe cxeMy pacnpezeseHns poJieil U 30H OTBETCTBEHHOCTH Cpein
YYaCTHUKOB IIPOEKTa Mo pa3paboTke KopnopatuBHOH nHpopmaunonHoi cuctemsl (KHC).
B cxeme ykaxxute cieqyronme 3JIeMeHThI:

1. OcHOBHBIE MOJpa3eNeHNs] KOMIIAaHUU (pa3padoTUnKy, CIyK0a MOJIEPKKY,
MapKETOJIOTH).

2. Ponu v 30HBI OTBETCTBEHHOCTH KaXKIOW TPYIIIIHL.

3. KaHaspl KOMMYHUKAIUi ¥ NOPSAOK COTIacOBaHMUs M3MEHEHUH B IIPOEKTE.




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

[Tpaktuueckoe 3amanue Nol
Haspanwe: [TInanupoBanue pa0boOT M0 BHEAPSHUIO HOBOM TEXHOJIOTHU 00Pa0OTKH JaHHBIX

3amayva:

Komnanus 3annmaercst 00paboTkoi 00JbIIoro o0beMa CTaTHCTHUECKUX JaHHBIX. [lepen
BaMH 3a]1a4ya OLEHUTh BPEMEHHBIE PAMKH U COIJIacOBAaTh CPOKH BBIITOJHEHHUS CIIEAYIOLINX
MEPONPUATHIA:

3. [ToaroroBka TEXHUYECKOTO 3aaHUs (aHATU3 TEKYIUX NOTPEOHOCTEH KOMITAHUU U COOp
HCXOJIHBIX TAHHBIX )

4. TpoBeeHNe MUIOTHOT'O TECTUPOBAHUS BEIOPAHHOW TEXHOJIOTUH

5. MHTerpanus HOBOM TEXHOJOTHUH C CYHIECTBYIOIIMMU HHOOPMAIIMOHHBIMUA CHCTEMaMHU
6. O0yuenwne nepcoHana paboTe ¢ HOBOW CUCTEMOIt

7. ®UHANBHOE TECTUPOBAHUE U 3AIYCK CHCTEMBI B OKCTLTYaTAIUI0

[Ipaktuueckoe 3aganue No2
Haspanwme: CornmacoBaHne CpOKOB 3aITycKa MpoekTa nupoBoit TpaHcopManuy oTaena
AHAITUTUKA

3anauva:

[Ipencrasbre ceds pykopoautenem IT-oTaena KpymHOW KOMIIAHHH, OCYIIECTBIISIONICH
nuGpoByIO TpaHchopMaIHIo CBOCH e TETLHOCTH IyTeM peopraHu3auy OuzHec-
npoueccos. Baima nens — obecneunTs 3¢ GHEeKTUBHOE COTPYIHUYECTBO MEXKILY
(YHKLIMOHANBHBIMY JIeIapTaMEHTaMU KOMIIAHUH (QHAJIUTUKA, MapKeTUHT, puHaHchl 1 UT-
MOJIIEPKKa) M COOIOCTH CPOKH BBITTIOJIHEHHST KPYITHBIX HHAITUATHB I (DPOBOI
TpaHchOpPMaIUH.

BreinosiHuTe ciienyrome maru:

1. Coznaiire matpuity orBerctBeHHOCTH RACI (Responsible, Accountable, Consulted,
Informed) 17151 OCHOBHBIX (YHKIMI yHACTHUKOB POEKTA.

2. CocTaBbTe paclrCcaHue BITOJHEHUS pa00T 0 KaXI0MY 3Tamny HudpoBOro
IpeoOpa3oBaHusl C YKa3aHUEM KOHKPETHBIX MCIOIHUTENEH U KOHTPOJIBHBIX TOYEK




Tema Koa n HNupukatopsl 3agaHus K NIPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIEeTeHIIMH KOMIIeTeHIIHH
(milestones).
3. [Ipoananu3upyiiTe BO3MOKHBIE PUCKH HECOOIIOJICHUS YCTAHOBIICHHBIX CPOKOB H
paszpaboTaiiTe Mepsl pearupoBaHMs Ha TAKUE COOBITHSL.
4. IToAroTOBBTE MPE3EHTALHNIO, IEMOHCTPUPYIOIIYIO COTTIACOBAHHBIN IIaH-TPApUK
BBITIOJIHEHHS IPOEKTA M CTPATETHIO MUHIUMHU3AIUH PHCKOB HAPYIICHUS CPOKOB.
Tewma 3. [TK-3 Criocoben UIIK-3.2 Ymets 3ananue 1. Beibop UT-pemenns s peMmEyKHHUPUHTA TIpoIiecca 00CTyKUBaHHS KIIMEHTOB
Nudopmainmonssl | obecrneunTsb MPOBOJUTH aHAJIH3 Bawm nopyueHo npoBecTH penHXUHUPUHT OnsHec-mponecca «O0padboTka odpameHni
€ TEXHOJIOTUU B COrjlacoBaHue HCTIOJTHEHMsI TPeOOBaHMSI K | KIIMEHTOB B TEXIOANICPKKY» B KOMITAHUU-TIpoBaiepe SaaS-pernennid. Tekyuii mporece
PEHH)KUHUPUHTE | TpeOOBaHMIA K KOMITBIOTEPHOMY XapaKTepU3yeTcs:
OnzHec- KOMITBIOTEPHOMY | ITPOTPaMMHOMY ® CPEIHUM BPEMEHEM OTBETa > 4 4acos;
IIPOLECCOB IIPOrpaMMHOMY 00eCreYeHHIO 1 e iotepeit 15 % oOpatieHuil n3-3a HEKOPPEKTHOM MapIIpyTH3aLuy;
o0ecreyeH IO ¢ BBIPA0ATHIBATE BAPHAHTHI ® BBICOKOHM Harpy3koi Ha ornepaTopoB (80 % paGouero BpeMeHH — PyTHHHBIE 3a1IPOCHI).
3aMHTEPECOBAHHBI | peaH3alliy TPeOOBaHUH K

MH CTOpPOHaMU

KOMITBIOTEPHOMY
MIPOrPaMMHOMY
00€CIIEYeHNTO

3agauu:

1. Onpenenute 3—4 knroueBrIx TpeboBaHus k UT-cucreme 11t peMHKUHUPHHTA IIpoLiecca.
2. Beibepute oo U3 npemnoxkeHHbIx UT-permennit

3. Onumure 3—4 QyHKIMOHATBHBIX MOAYJISI BBIOPaHHOTO PEIICHHS, KPUTHUECKH BaKHBIX
JUTsL BBITIOJTHEHUS TpeOOBaHUH 3 1. 1.

4. Ilepeuncaure 2—3 prcka BHEIPEHUS BHIOPAHHOTO PEIICHUS U NPEATIOKHUTE CIIOCOOBI UX
MUHUMH3AIH.

3ananue 2. [IpoextupoBanne UT-apXuTekTyps! A7 PENHKUHUPUHTA JIOTHCTUKA
DopMyIHpPOBKA

Komnanus-mucTpuObIoTOp NPOLyKTOB MATAHUS TIPOBOIUT PEMHKUHUPHHT MTpoIiecca
«YTIpaBJIeHUE LIETTOUYKON TOCTaBOK». Llenb — CHHU3UTh U3JEepKKU Ha JTOTUCTUKY Ha 20 % n
YBEJINYUTH TOYHOCTB OCTaBOK 110 98 %.

3anauu:

1. Chopmynupyiite 4 TpeboBanus Kk UT-apxuTekType cucTeMbl peMHXHHUPUHTA. [j1s
KaXXI0ro

2. [peanoxute apXUTEKTYPHBIN MIA0JIOH U3 CITUCKA:

3. HapucyliiTe ynpoméHHy1o cxemy apXuTeKTyphl (B BHJIE TEKCTa WK OJIOK-AHarpaMMBbl)




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

4. Yxaxure 2 MpeuMyIIecTBa U 2 OrpaHUueHHs BEIOPaHHON apXUTEKTYpBI AJIs 3a/1a4
PEHHXHHUPUHTA.

IIpaxkTuueckoe 3aganue Nel

3amauda: Bel paboTaeTe B KOMaHAe PEUHKUHUPUHTA OU3HEC-TIPOLIECCOB KPYITHOW KOMITaHUH.
[Tocne nepBu4HOro aHamM3a OBLIO BBISIBIEHO HECOOTBETCTBHE MEXKIY UMEIOLIEHCS
nH(OPMAITMOHHOHN CUCTEMOHN 1 HOBBIMU TPpeOOBaHUSAMHU OM3HECA, BRI3SBAHHBIMHU
U3MEHEHUSIMU B CTPYKTYpPE IIPOLIECCOB.

1. [Ipoananu3upyiite MpuBEACHABIE HUXe TPeOOBaHMS K N3MEHEHUSIM B MHPOPMAIIMOHHON
CUCTCMC U BBIABUTC CYIICCTBYIOIIUEC HEAOCTATKH UJIU OI'PAaHUYCHUSA TCKYHLGI\/'I BEpCHU
IIPOrPaMMBI.

TexHndeckoe TpeboBaHuE Tekyniyie BO3MOKHOCTH
ABTOMaTH3aLUs €KEIHEBHOTO OTYETA Otuet hopMHUpyeTCs BPYUHYIO

IO KJIFOUEBBIM MTOKa3aTeNAM KaXIbIid pab0o4nii IeHb CIICIUAIUCTOM
s dpexruBHOCcTH (KPI) Bcex

nojApasaeaeHuin

B03MOXHOCTD HHTEPAKTUBHOTO aHanu3a | CucTeMa HOANEPKUBACT JIUIIb
JTAaHHBIX C UCTOJB30BaHueM Bl- 0a30ByI0 BU3YaJIM3AIINIO JaHHBIX
I1aThOPMBI

MacmrabupyemMocTs HHGPACTPYKTypsl | OrpaHudeHHast MoIepiKKa

JUIS POCTa YHMCIIa TOJIb30BaTeNeh MHOT'OII0JIb30BATENBLCKOI0 PEXKUMa
WNHCTpyMeHTHI yIaJeHHOTO AJIMUHUCTPATOp 00s13aH QUIUUECKU
aJIMAHUCTPUPOBAHUS U OOHOBIICHHSI MIPUCYTCTBOBATH JIJISl HACTPOHKHU U
CHCTEMBI 00HOBJICHUI

2. [peanoxute BapuaHThl MOJICPHU3AINH CYIIECTBYIOIIETO MPOTPAMMHOTO 00eCIIeUEHUSI
00 apryMeHTUpyiTe HEOOXOMMOCTh BBIOOPA ANIbTEPHATUBHON HH(OPMAIIMOHHON
CHCTEMBI.

IIpaktruaeckoe 3amanne Ne2

3amaya: Bam nopydeHo pa3paboTaTh HOBYIO BEPCHIO ITPOrPAMMHOI0 00CCIICUEHHUS IS
ABTOMAaTHU3UPOBAHHOTO aHAIN3A JAHHBIX, KOTOPOE TO3BOJIUT PYKOBOJICTBY KOMITAaHHUH
110JIy4aTh JACTAJILHBIC OTYETHI O COCTOAHUHN PbIHKA U KOHKypeHTOCHOCO6HOCTI/I MPOAYKIWH.




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

Bamue 3ananue:
1. [lepeunciuTe 1 MpoOaAHAM3UPYHTE CIEAYIOIINE HOBbIE (PYHKIIMOHATFHBIE TPeOOBaHUS K
MIPOrPaMMHOMY OOECTICUYEHHIO:

e Nutepdetic noaxmroueHus: APl k BHEIIIHUM UCTOYHHKAM JTAHHBIX (CTATHCTUYCCKUM
CITy’K0aM, COIICETSIM);

e [lonnep:xka MaTMHHOTO OOYUYEHWSI TSI BRISIBJICHHUS CKPBITHIX 3aKOHOMEPHOCTEH 1
MpecKa3anus OYIyIIX TeH ICHIIHIA,

o [loBrITIIeHNE YPOBHS 3alUTH KOH(DHIEHITNATBFHBIX TAHHBIX MTOJIB30BaTENeH U
cooronenne Hopm GDPR;

e ABTOMAaTHU3MPOBAHHOE CO3JaHUE OTYCTHOCTH U IKCTIOPT AaHHBIX B Excel/PDF-daiinb.
2. JInst KasKAoTo TpeOOBaHUSI OTPEIeNIUTE TPUOPUTETHI peaIn3alli UCXO IS U3 (DAKTOPOB
CTOUMOCTH, TEXHUYECKOH Pean3yeMOCTH U MOJB3bI JAJIsl KOHEUHOT'O TIOJIb30BaTEIIsl.

3. PazpabotaiiTe BapraHT NOATAITHOMN pean3annuy yKa3aHHBIX TPEOOBAHU.

4. PaccumTaiiTe mpuMepHBIE TPYA03aTPaThl H OFOJKET HEOOXOAMMBIX PECYPCOB IS
pealii3alyy MPeJI0KEHHBIX U3MEHEHHUI.

Tema 4.
TexHomorus
PEUHXUHUPHUHTA
OousHec-
MIPOIIECCOB

I1K-9 Criocoben
OCYIIECTBIISITh
OIICHKY U
corylacoBaHue
CPOKOB
BBIIIOJTHEHUS
IIOCTABJIEHHBIX
3a7a4

UIIK-9.2 YMmeTh

HUCIIOJIb30BaTh KOMAaHJHBIC

cpencTBa pa3padoTKu
KOMITBIOTEPHOT'O
MPOTrPaMMHOTO
obecrieueHus
Ocy1ecTBIATh
KOMMYHHKAIIUH C
3aWHTEPECOBAHHBIMU
CTOpPOHAMHU

[Ipakruueckoe 3ananue Nel

3ananue: Ber paboTaere B HEOOMBIION KOMaH/Ie pa3pabOTYNKOB MPOTPAMMHOTO
oOecrieueHus1, 3aHMMAIOIICHCS CO3/JTaHMEeM aHAIMTUYECKUX TPUIIOKECHUH JIJ1s1 OM3Heca.
HenaBHO pyKOBOJICTBO PELINIIO MPOBECTH PEUHKUHUPHHT CYIIECTBYIOIIMX padOUnX

poneccoB BaIei KOMaH/1bl, TIOCKOJIbKY TCKYIINEC IIPOUECChI HEJOCTATOYHO 3(1)(1)6KTI/IBHI>I u

MMPUBOAAT K 3aI€PKKaM B CPpOKax CAavu MpPOCKTOB.

1. IlpoBenuTe AMAarHOCTUKY M aHAJIN3 ACHCTBYIOIIUX MPOLIECCOB B KOMAH/IE, UCIOJIb3YS
METOJ KapTHPOBaHMS NOTOKOB co3fanus neHHocTH (Value Stream Mapping).

2. Ompenenure ciabble MECTa M y3KHeE 3BEHBS B Ipolieccax. Hampumep, upe3mepHo
JUTATENBHBIE IUKITBl YTBEPKICHUS TOKYMEHTAIUH, OTCYTCTBUE YETKUX KPUTEPHEB
TOTOBHOCTH 3a/1a4, HEJJOCTaTOYHAsl aBTOMATU3aLMsl PYTUHHBIX OTIE€paryi.

3. CoBMecTHO BBIpabOTaiiTe MIepeyeHb NPENIOKCHUH 110 N3MEHEHHUIO U
COBEPIICHCTBOBAHMIO MPOIIECCOB, YUUTHIBAasI MHEHHE BCEX YICHOB KOMAaH/IBI U
PYKOBOJICTBA.

4. OdopmuTre peKOMEHAANNH TI0 PEUHXUHUPUHTY B (pOpMe JOKyMEHTa C IPUII0KEHUEM
rpadMUeCcKUX MaTepuaioB (KapTa MpoIeccoB, cXeMa B3auMOJICHCTBUI U JIp.).




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

5. [Ipe3enTyliTe MOTyYeHHBIC BHIBOIBI U PEKOMEHIAIIUHN 3aHHTEPECOBAHHBIM CTOPOHAM
(PyKOBOJICTBY, 3aKa3unKaM, KOJUIETAM CMEXKHBIX MOIpa3ACICHH).

6. Vcrionb3yst rpymIioBbIe YaThl, TPEKEPHI 33]1a4 U CEPBUCHI COBMECTHOM paboThI (Jira,
Confluence, Slack), opranuzyiite paboty TakuM 06pa3om, YTOOBI BOBIIEYH BCIO KOMAHIY B
00CYXKJICHHE U TIPUHATHE PEIICHUIM.

IIpaktuueckoe 3ananue Ne2

3ananue:IIpeanonoxuM, Bama KOMIaHUS MPUCTYUIA K MACIITAOHOMY MPOEKTY
PEHHXMHUPHUHTA BHYTPEHHHUX OH3HEC-TIPOLIECCOB. Bac Ha3HAYMIIN OTBETCTBEHHBIM 32
OpTraHMU3aINI0 KOMMYHHKAIUN ¥ KOOPIUHAIIMIO YCHIINE pabodueii rpymmbl. Cpean Barmx
00513aHHOCTEH — OpraHu3alys B3aUMOACHUCTBHS C Pa3IUYHBIMU TPYIIaMU
3aMHTEPECOBAHHBIX JIHI] (3aKa3UMKOB, PyKOBOJIUTEICH MOApa3eiicHUM, COTPYIHUKOB
CITy>KOBI SKCIDTyaTallH U pa3paboTINKOB MIPOTPAMMHOTO OOECTICUEHHUS ).

Heo0xomumo pemnTs crieyromue 3a1auu:

1. YcranoBure npaBuia B3auMOACHCTBUS MEKAY PAOOYNMH TPYIIIAMH M PYKOBOIUTEIISIMH
HarpasieHuid. OnpegenuTe KaHabl nepegadl nHGopMaiu (JIEKTpOHHAS T104Ta,
meccenmkepol, CRM-cructeMbl, 4aT-KOMHATBI).

2. OpraHu3syiTe COBMECTHYIO Pa0OTy HaJl TOKyMeHTOM «OMUCaHue [IEIeBO MOJIeITN
OM3HEC-TIPOIIECCOBY, HCIONIB3Ys 00JIauHbIe HHCTPYMEHTBI COBMECTHOTO PEIaKTHPOBAHUS
nokymeHnTtoB (Google Docs, Microsoft Teams, Confluence).

3. HaznaubTe ponu 1 0053aHHOCTH 4JICHOB paboueii rpyIibl, 3aKpEniB UX B €IMHOM
JTOKYMEHTE, JOCTYITHOM BCEM YYaCTHHUKAM IPOEKTA.

4. IIpumeHnsist coBpeMEeHHBIE HHCTPYMEHTHI I1anupoBanus (MS Project, Jira, Asana),
co3JiaiiTe KaJleHIapHbIi TIaH paboT MO MPOEKTY PEHHKUHUPUHTA, YUUTHIBAS
B3aMMO3aBHCUMOCTH 337a4 U PECypPChl KOMaHIBI.

5. HactpoiiTe peryispHyto OTIpaBKy CTaTyc-OTYETOB 3aMHTEPECOBAHHBIM JIMIAM, COOOIas
0 JIOCTHTHYTBIX PE3yJIbTaTaX U BOZHUKAIOIINX MpodieMax.

[TpakTrueckoe 3amanue Nel

3anaua: KoMnanus nOpoBOAXT MOJIHBIN [IMKI PEMHXHHUPHUHTA CBOUX MIPOU3BOACTBEHHBIX U
ympaBiieHUECKUX npoueccoB. PaboTa BKIovaeT:

Tp€60BaHI/IH K BBITIIOJTHCHUIO 3aJaHUA:




Tema Koa n NuaukaTopsbl 3aaHnus K NPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIEeTeHIIM U KOMINETEeHIHHU

1. [IpuBenuTe MpuMep peabHON MPOAOIKUTEIBHOCTH aHAIOTHYHBIX MTPOLIECCOB B APYTHX
KOMIaHUsIX (€CIH N3BECTHO).

2. [IpenocraBbTe UTOTOBBII JOKYMEHT C HOAPOOHBIM ONMCAHUEM BaIIero METO/IA OIICHKH 1
pacueTos.

IIpaktuueckoe 3ananue Ne2

3anava: PykoBOACTBO KOMIIaHUH MIPHUHSIIO PEILICHHUE 3aIlyCTUTh IPOrpaMMy
PEMHXMHUPHHTA PsAJa BaKHEHIINX On3HEc-TporieccoB. OHAKO PYKOBOJCTBO OXKUAAET
3aBCPpUICHUS ITPOCKTA B CI)KATbIC CPOKH, YTO CTABUT IICPEA BaMU 3a1a4y THIaTCHBHOﬁ
OLIEHKH BO3MOKHOCTEH KOMAaH/Ibl U OOBEKTUBHOTO yUeTa OrpaHUuCHHH.

ITepen Bamu ciieyromas CUTyaIys:

1. 3aka3umk TpeOyeT 3aBepIINTh NPOEKT PEHHKUHUPUHTA MIPOLIECCOB 3aKYIOK U
MPOU3BOJACTBA 32 6 MECALIEB.

2. Ilo BamemMy mpenBapUTENIFHOMY PacdeTy 3TOT K€ 00beM paboT 3aliMeT OKOJIOo 8
MECSIIEB.

Tpebyercs:

IIpousBecTr CpaBHUTENBHBIN aHAIN3 BO3MOXKHBIX ITyTEH YCKOPEHUSI CPOKOB BBIITOJIHEHHUS
3a1a4 (BKJIFOYAsi COKpAIICHUE KOJIMYECTBA IPOMEKYTOYHBIX ITAINOB, YBEIMICHHUE
YHCJICHHOCTH NIEPCOHANA, IPUBJICYECHHE KOHCYITaHTOB).

ApryMeHTHPOBAaHHO COCTaBUTH NPETIOKEHUE 3aKa34YHKY C JAeTaln3anuell crocoooB
COKpAIEHHSI CPOKOB.

[TpogeMoHCTPHPOBATH CIIOCOOHOCTH APTYMEHTHPOBAHO OTCTANBATh MTO3UIINIO
OTHOCHTEIILHO PEaJIbHBIX CPOKOB BBITIOJHEHHS 331U,

Tema 5. Bribop IIK-3 Criocoben HIIK-3.2 YmeTh ITpaktuueckoe 3amanue Nel

MPOIIECCOB JIIst obecreynTh MIPOBOJIUTH aHAJIH3 3amaya: [IpeanosioxuM, Bel paboTaeTe B OT/IE/IC aHAJIUTUKY KPYITHOM ITPOU3BOCTBEHHOM
PEUHXXUHUPHUHTA | COTJIACOBAHHE WCTIONTHEHYSI TpeOOBaHMS K | KOMITAHUH, 33]ja9ei KOTOPOHl SIBIISIETCS TIOBBIIICHUE MPOU3BOUTEILHOCTH U CHUKCHIE
TpeOOoBaHMI K KOMIIBIOTEPHOMY u3JiepKeK. B paMkax MHUIIMATHBBI PEMH)KUHUPUHTA BaM TIPEJICTOUT BEIOPATH HECKOIBKO
KOMITBIOTEPHOMY | IIPOrpaMMHOMY MIPOIIECCOB JIsl TIEPBOOUEPETHOTO MIEPEOCMBICIICHUS U onTrMu3aiyn. Cieayromme
MIPOrPaMMHOMY obecrnedeHuto u KaHJIUAATHl Ha PeUHKUHUPHHT;

00ecTeYeHuIo ¢ BBIpa0aThIBATh BApUAHTHI
3aMHTEPECOBaHHBI | peanu3aiuu TpedoBanuii k | [Iporiecc 3aKynKu ChIpbsi U MaTEPHAJIOB
MU CTOPOHAMH KOMITBIOTCPHOMY JlorucTrka nocTaBoK TOTOBOM MIPOAYKIIUHN




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

MPOrPaMMHOMY
00€CIIEYEHHTO

KoHTposnps kauecTBa Npou3BOAMMON MPOAYKIIUU
MapkeTHHT U IPOABMKEHNE TOBAPOB
Byxrantepckas OT4€THOCTD U (PMHAHCOBBINA yUET

OneHnTe KaXIblid IPOLIECC MO CIEAYIOMINM KPUTEPHUSIM:

[ToTrennman s5koHOMUH pecypcoB ((hPMHAHCOBBIX, YEIOBEYECKIX, MATEPHAIHHBIX);
Bo3MoxHOCTH yBenMUYeHUS MTPUOBLTH WIIN PACIIUPEHHUS TOJIH PHIHKA;

CnoXHOCTh peaiu3alii H3MEHEHUH 1 ypOBEHb PUCKA JIJIsl KOMITaHUY;

CooTBeTCTBHE MPOIECCYANBHBIM CTAHAAPTAaM U MTPAaBUIIaM KOMITAHHU;

CrerneHp 3aMHTEPECOBAHHOCTH MEHEKMEHTA M BOBJICYEHHOCTh COTPY/IHHKOB.

[lo nToram npoBeZIcHHOM OLIEHKH BBIOEpUTE JBa-TPHU MpoLecca sl pEHHKXHHUPHUHTA 1
MOJIPOOHO OMHUIINTE MPEUMYIIECTBA U TIOCIEACTBUS MPEJIaraeMoro perieHusl.

IIpaktuueckoe 3ananue Ne2

3amaya: Bam HE0OXOIMMO TOITOTOBUTH MPE3CHTALMIO U CLICHAPHH IIEPETOBOPOB C
3aMHTEPECOBAHHBIMH JIUIIAMH (PYKOBOJICTBOM, COTPYAHUKAMH I10Ipa3AeIeHHI, KITHEHTaMH
Y TTOCTABIIMKAMH) 110 BOIIPOCAM COTJIACOBAHUS TPEOOBaHMI K pEMH)XUHUPHHTY JBYX paHee
0TOOpaHHBIX TIpolieccoB (cM. 3amanue Nel).

PazpaboraiiTe cienyronyo T0KyMEeHTaIUIO:

[TonpoOHBIH TIIaH Mpe3eHTAIH, OTPAKAIONINI XO1 BCTPEUH, BbIJIETICHNE CHIIBHBIX U
cJ1a0bIX CTOPOH BBIOPAHHOT'O MTPOLECCa, JEMOHCTPALIMIO BBITO/IBI U PUCKOB
PEUH)XHHUPHHTA.

Martpuny corjiiacoBaHusl HHTEPECOB U OKUJAHUMN Pa3INUHbIX KaTeropui
3anHTepecoBaHHbIX Jull (MaTpuua RACI unu ananornvHas METOJUKa).

Crpateruu paspeiieHusl OTeHIMATBHBIX KOHQJIMKTOB HHTEPECOB U IPEO0TICHUS
CONPOTUBJIEHUS] U3MEHEHHUSIM.

Tema 6.
KoprmopatusHbie
HHPOPMAITUOHHBI
€ CUCTCMBI U
rio0aibHbIe

ITK-9 Crrocoben
OCYIIIECTBIISITh
OIICHKY U
corIacoBaHue
CPOKOB

HIIK-9.2 YmeTh
HCTIONB30BaTh KOMaH/HbIE
cpeacTBa pa3padoTKU
KOMITBIOTEPHOTO
IIPOIPAMMHOI0

IIpaktraeckoe 3amanne Nel

3anmaua: Bam 3aKka3quk IaHUPYET OCYIIECTBUTh KPYIMHOMACIITAOHBIH MPOEKT
PEHHXUHUPHUHTA OU3HEC-TIPOLIECCOB C IIETIbIO MOBBIIEHHUS Y3PPEKTUBHOCTH YIPABICHHS
npennpustueM. OTHOM U3 BaXXHBIX YaCTEeW MPOEKTa CTAHET BHEPEHNE eINHOM
KopropatuBHO# nH(popMaitmonHoi cuctemsl (ERP), o0benunstoriel Bce moapasaeieHus




Tema Kon u HUnaukaTopsl 3agaHus K NPAaKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIEeTeHIIM U KOMINETEeHIHHU
CETEBBIC BBITIOJTHCHHS obecrnieueHus KOMITaHUH. DTa CUCTeMa O0CSCIICUUT UHTETPAIHI0 HH()OPMAIMOHHBIX TTIOTOKOB, YIIPOIICHUE
TEXHOJIOTHH B MTOCTABJICHHBIX OcCymIecTBIATh JIOKYMEHTO000POTa U yIy4IICHUE BHYTPCHHEH KOMMYHUKAITUH.
PEeUHXAHUPHUHTE | 3a7ad KOMMYHHKAIIAA C
Oou3Hec- 3aMHTEPECOBAHHBIMHU Yto HEOOXOAMMO CHENATD:
MPOIIECCOB CTOPOHAMU

1. Uccnenyiite noctymabie ERP-cuctemsl (Hammpumep, SAP, Oracle, 1C u apyrue) n
BbIOEpHUTE OZIHY, MOAXOISALIYIO Al HYKJ 3aKa3uuka. KpaTtko oxapakrepusyiite
(YHKIIMOHANBHOCTh U 0OCOOCHHOCTH BHIOPAHHOM CHCTEMBI.

2. Crutanupyiite BHeapenne ERP-cuctembl ¢ TOUKY 3peHns: penH>)KUHUPHHTA O13HEC-
nporueccoB. ONUIINTE KIIFOYEBbIE ITAIBI U MEPOIPHUSTHS, HEOOXOAUMBIE JUIS yCIEIIHOTO
IIEpeX0/ia Ha HOBYIO CUCTEMY.

3. BeiOepuTe noaxoasiue cpeacTBa KOMMYHHUKAIIUK U COTPYJHUYECTBA (HAIpUMeED,
KOPIIOPaTHBHBIE COLIMAIbHBIE CETH, BHYTPEHHUE BEO-IIOPTAIIBI, JIEKTPOHHAS [10YTA,
MECCEHIKEPHI U IpyTue), KOTopble OyayT UCIOIB30BATHCS IS MOAAEPKAHNS IOCTOSTHHOM
CBSI3M MEX/1y BCEMH yYaCTHUKaMHU MIpoeKTa (0TAeIaMU, OAPSIIYMKaMH, TOCTaBLUIMKAMHU U
T.IL).

4. IloaroroBbTe NoMIAaroBelid miad BHeApeHuss ERP-cucremsl 1 nHCTpYMeHTa
KOMMYHUKAIUH.

[Ipaktuueckoe 3aganue No2

3anmauva: [IpenmosioxkumM, Baiia KOMaHa padoTaeT HaJl IPOSKTOM PEHHKUHUPUHTA
KPYITHOT'O MEXIYHAPOIHOTO XOJIJIUHTA, YbH (DHIIHAJIBI HAXOIATCS B PA3HBIX CTpaHaX MUDA.
g ycrienmHON peanu3anyy mpoekTa Heooxonuma 3G PexTHBHAS KOOPIUHALINS ASHCTBUN
MeX1y QuIManaMu, TapTHeEpaMH U MOIPSTIUKAMHU.

Yrto HEOOXOAUMO CIENATh:

1. U3yuute pacupocTpaHeHHbIE TI00aTbHBIE CETEBBIE TEXHOJIOTHH U HHCTPYMEHTHI,
MIpUMEHSEMEBIE B TIPOEKTax Moi00HoTr0 MacmTaba (Hanpumep, VPN, obnavnpie XpaHUIIHINA,
OHJIaliH-CEPBUCHI COBMECTHBIX pa3padO0TOK, BUPTYaIbHBIE KOMHATHI COBELIAHUHN U AP.).

2. Onpenenvte MOTEHIMATIbHBIE IPEUMYILECTBA U PUCKH UCIIOIBb30BaHMS JaHHBIX
TEXHOJIOTUH JUIsl Ballled KOHKPETHOM CUTYalluu.

3. PazpaboTaiiTe KOMIJIEKC Mep MO NOBBIMEHUIO Y3PPEKTUBHOCTH KOMMYHHKALIUHU U




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

KOOPJAWHAIINY C UCIIOJIb30BaHNEM BHIOPAHHBIX HHCTPYMEHTOB U TeXHOJIOTHH. [Ipumepst
BO3MOXHBIX PEIICHUH BKIIOYAIOT CO3AaHUE SAMHOTO TIOpTaia AJsl XpaHeHUsI 1 0OMeHa
(haiimamu, MpoBeIeHNE PETYIAPHBIX BHICOKOH(DEPEHITHIA, YCTAaHOBKY
cnenmanusupoBanHoro [10 ms oTcnexuBaHus Mporpecca v MOCTAHOBKY 3a/1a4.

4. [ToaroToBbTE MHCTPYKIHIO JUISI COTPYIHUKOB U MAPTHEPOB MO MPABUILHOMY
HCTIOJIF30BAaHUIO BRIOPAHHBIX TEXHOJOTHIH U MHCTPYMEHTOB, YTOOBI MUHIMH3HPOBATH COOU
Y TIOBBICUTH KaueCTBO PaOOTHI.

Tema 7. OCHOBEI
MOJICTTUPOBAHMSI
OusHec-
MPOIIECCOB

I1K-3 Criocoben
00ecIeynTh
COIIacOBaHHUE
TpeOoBaHMIT K
KOMIIBIOTEPHOMY
MPOTPaAaMMHOMY
o0ecreyeHuro ¢
3aMHTEPECOBAHHBI
MU CTOPOHAMHU

HIIK-3.2 YMeThb
HpOBOIII/ITI) aHaJIN3
WCTIOJTHEHUSI TpeOOBaHUS K
KOMITBIOTEPHOMY
IIPOrPaMMHOMY
o0ecreyeHuro u
BBIpa0AaTHIBATh BAPHAHTHI
peanuzanuu TpeOOBaHUHN K
KOMIIBIOTEPHOMY
MPOrPaAaMMHOMY
00€eCIICUEHHUTO

[Tpaktuueckoe 3amanue Nol

3anmaya: Bel paboTaeTe B KOMaH e, 3aHATON PEUHKHUHUPUHIOM OU3HEC-TIPOLIECCOB KPYITHOM
(uHaHCOBOIT KOMIIaHWH. B pe3ynbTare rccienoBaHusl BBISBICHBI CICYONIIE TOTPEOHOCTH
B U3MCHEHUM WHPOPMAITUOHHON CUCTEMBI:

o VIIy4IIUTh CKOPOCTH 0OPaOOTKH 3aSBOK KIIFIEHTOB;

e VBEINYUTH TOYHOCTH NIPHUHATHS PEIICHNH 0 KPEIUTOBAHHUIO;

e [ToBBICUTH TPO3PAaYHOCTH ONEPALMOHHBIX MPOLETYp A BHYTPEHHETO ayIquTa.
[Ipoananu3upoBaB gaHHBIE TPEOOBAHUS, CMOAETUPYHTE N3MEHEHNE COOTBETCTBYIOLINX
OM3HEC-TIPOLIECCOB U BBITUILUTE COOTBETCTBYIOIINE TPeOOBaHUS K (DyHKIMOHATY
nHpopmanmoHHoH cuctemsl. Mcnons3yiite UML-auarpammy nesiteinbHocTH Hiirn BPMN-
MOJI€JIb 7151 OTOOpaykeHUs IIPOLIECCOB.

[Ipaktrueckoe 3amanue Ne2

3amayva: [Ipeamonoxum, Bail 3aKka3dyiKk 00paTHiICs ¢ NPOCh0O0ii YCOBEPIIEHCTBOBATh
TEKYIyI0 HH)OPMAIMOHHYIO CHCTeMY KoMIaHuu. OJJHUM U3 TIIaBHBIX TTOKEIaHNH
SBJISIETCS YMEHBIIICHHE BPEMEHH PEaKIMU Ha 3aIpoChl KIIMEHTOB U CHIDKEHHUE 3aTpar Ha
00paboTKy 3aka30B. Heo0X0MMO paccMOTpeTh JIBe KOHKYPUPYIOIIUE apXUTEKTYpHBIE
MOJICIIH:

e [leATpann3oBaHHas apXUTEKTYpa, rIe 00paboTKa JaHHBIX OCYIIECTBIIAETCS
LIEHTPAJIN30BAHHO.

e PacnipenenénHas apXuTeKTypa, UCIOIb3YIOIasi MUKPOCEPBUCHI U IELEHTPATH3AIHIIO
00pabOTKH TaHHBIX.

Cospaiite UML-nuarpaMMbl KOMIIOHEHTOB 17151 00€MX apXUTEKTYp U MOCTPOITE
JMarpaMMmbl TIOCIE0BATEIbHOCTH ISl IEMOHCTPAIIMH MMOTOKa 00paboTky 3akasza. Ha




Tema Kon u HUnaukaTopsl 3agaHus K NPAaKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIEeTeHIIM U KOMINETEeHIHHU
OCHOBaHUH MOJYYSHHBIX MoJiesiel chOpMYIHPYITE TUTIOCHI 1 MUHYCBI KK I0M
APXHUTEKTYPHI M JalTe 3aKII0UYCHUE O MPEANOUYTUTESILHOM BapHaHTe peatn3aln.
Tewma 8. IIK-9 Cnocoben HIIK-9.2 YmeTh [Ipaxtrueckoe 3amanue Nel
QOYHKIMOHAFHOE | OCYIIECTBISTH WCIION30BaTh KOMaHAHbIE | 3amada: Bamemy kimueHTY TpeOyeTcs CIpOeKTHPOBATh HOBBIM OM3HEC-TIPOIIECC TI0
MOJICJINPOBAHNE OLICHKY U CpeAcTBa pa3padoTKU 00paboTKe KIIMEHTCKUX OOpalleHUH, HAaYMHAasl C MOMEHTA MOCTYIUICHUSI 3aIBKH U
ousHec- COTJIaCOBaHHE KOMITBIOTEPHOTO 3aKaH4YMBasl PEeUICHUEM MPOOIEeMbl. DTOT MPOIecC BKIIOYAET PSJ] 3TAOB: PETUCTPAIIUS
MIPOIIECCOB CPOKOB MIPOTPaMMHOTO oOparteHus, KITacCU(UKAI THTIA TIPOOJIEMBI, ITepeiada CIEIHAUCTY, BHITOTHEHHE
BBITTOJTHEHHUS obecrieyeHusI paboThl, IpOBEpKa KauecTBa M 3aKphITUE OOpalCHUSI.
IIOCTAaBJICHHBIX OCYHIGCTBHSITL
3amaq KOMMYHHKAIIAA C [IponemoHCTpUpYHTE BlIaJieHHEe METOJIOM OIIEHKH CPOKOB M TPyIO3aTpaT Ha
3aMHTEPECOBAHHBIMU MIPOEKTHPOBAaHNE HOBOTO MPOIIECCa, CO3aB TAONHUITy OIIEHKH TPYAOEMKOCTH 10 OCHOBHBIM
CTOpPOHAMH BUJaM padoT:

e COop n aHanM3 TpeOOBAHMIA,

e Coznanne ¢hyHKIIMOHANBHON Moaenu (Hanpumep, IDEF0 wmu BPMN);

e TectupoBaHue 1 BEpUPHUKALHIS MOJIEIH;

e YTBepKACHHUE U YTBEPKICHUE N3MEHEHUI;

¢ BHepeHue u conmpoBOXK/ICHUE.

Pesynprar: Tabnuna oleHKH TPyA03aTpaT U BPEMEHHOM CETKH BBITIOIHEHUS PadoT,
MOJKPEIICHHAs: TEOPETUIECKUMU BBIKIIaIKaMU B (POPMYITaMH.

IIpaktrueckoe 3amanue Ne2

3anaya: [TomydeHs! ciemyromye BBOJHbIE YCIIOBUS TS pa3paboTKu PyHKIIMOHATBHON
Mojenu OusHec-nporecca (BPMN):

e KomaH1a COCTOUT U3 TPEX aHAIMTUKOB U OJHOTO PYKOBOIUTEIS TIPOCKTA,

e Bcero BbIJICIICHO YETHIPE MecsIla Ha 3aBEPILICHUE MPOCKTA;

e basa MCXOAHBIX JAHHBIX UMEETCS YaCTUYHO (HEOOXOIUMO JTOIOJHUTEIHLHOE
HCCIIEOBAHNE);

e MoJienb J0KHA COAepKaTh MATh YPOBHEH eTann3anuu (0T BEPXHETO YPOBHS JI0
JeTaneil KOHKPETHBIX OTIepaluii).

Pesynbrar: ['paduk paboT ¢ mpuBsS3aHHBIMA BPEMEHHBIMH WHTEPBaJIaMH, IO IITUCAHHBIH
BCEMH 3aHHTEPECOBAHHBIMUA CTOPOHAMH, & TAKXKE KPATKUH OTYET O MPOBEACHHBIX
[IEPETOBOPAX U IOCTUTHYTHIX IOTOBOPEHHOCTSIX.




Tema Koa n HNupukatopsl 3agaHus K NIPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIEeTeHIIMH KOMIIeTeHIIHH

Tema 9. [K-3 Cnocoben UIIK-3.2 YmeTs [IpakTuueckoe 3aganue Nel
OOBexTHO- o0ecre4ynTh MPOBOJUTH aHAJIH3 3anmaya: Bameit komaHae Nopy4eHo nepecMOTpeTh CYLIECTBYIONIIE OM3HEC-TIPOLECCH
OPHUEHTHPOBAHHO | COTJIACOBaHHUE vcroTHeHusI TpeOoBaHMs K | OaHKa C [EIbI0 MOBHIIIEHHUS UX () (PEKTHBHOCTH 1 y100CTBa 00CITYKMBaHUS KJIMEHTOB. JDTO
€ MOJICTIMPOBaHue | TpeOOBaHMUIL K KOMITBIOTEPHOMY BKJIFOYAET MOJICPHHU3AIMIO TIPOrPAMMHOTO 00eCIIedeHus], UCIIOIb3yeMOoro B OaHKe, ¢
ousHec- KOMIIBIOTEPHOMY | IPOTPaMMHOMY OpHEHTalMel Ha 00bEKTHO-OPUEHTHPOBAHHBIHN MOIXOI.
TIPOLIECCOB POrPaMMHOMY o0ecneyeHuIo u

o0ecrnedeHuIo ¢ BBIpa0aThIBATh BAPUAHTHI Uto HE0OXOAUMO CIIeNaTh:

3aWHTEPECOBaHHBI | peaiu3anuu TpedoBanHuii K | 1. Beygenute oObEKTHI, KJIacChl U aTpHOYTHI, XapaKTepHbIE 15l 0aHKOBCKOW cepbl

MH CTOpPOHaMU

KOMIIBIOTEPHOMY
POrPaMMHOMY
00€CIIEYUEHHIO

(KMeHTsl, cueTa, TPaH3aKIUHN, KPEAUTHI U T.J.).

2. IlocTpoiiTe quarpaMmy KJIACCOB, HIUTIOCTPUPYIOLIYIO B3aUMOCBSI3U MEXIY O0BEKTaMHU U
KJIaccaMu.

3. IIpoBeaute corlacoBaHue MOIyYEHHON MOJEIH C MIPEACTaBUTESIMU OH3HECA
(MenemKkMeHT 6aHKa, COTpYAHHUKH call-TieHTpa, onepaTopsl 0aHKOBCKHX YCIYT U T.1I.).

4. 3aukcupyiite BO3paskeHUS U MTOKEJIAHMUS 3aHHTEPECOBAHHBIX CTOPOH M BHECUTE
COOTBCTCTBYIOIIMEC U3MCHCHHA B Ballly MOACIIb.

Pesynprar: JlnarpaMma KJ1accoB, coriiacoBaHHasi ¢ OU3HECOM, a TaKKe MPOTOKOJI
COIJIACOBAHMS C 3a()MKCHPOBAaHHBIMU BO3PXKEHUSIMH U MIPUHATHIMH PELLICHUSMHU.

[Ipaktrueckoe 3amanue Ne2

3amaya: Bam He00X0qMMO IPOM3BECTH PehaKTOPUHT CYIIECTBYIOMIETO MPUIIOKEHUS JITIS
YIIPABJICHUS JIOTUCTUKOW KOMITAHUU-TIPOU3BOJUTENS IPOAYKTOB UTaHus. IIpuinoxenue
OOJIDKHO COOTBETCTBOBATH MCKAYHAPOJAHBIM CTaHAAPTaAM Ka4y€CTBA U O6eCHe‘H/IBaTB
rUOKOCTB JIJISl JabHEHIIIeH TOpaOOTKH U Pa3BUTHSL.

Yro HEOOXOIMMO C/IeNaTh:

1. BEINOAHNUTE IEKOMITO3ULMIO OM3HEC-3a7]aul HA OT/AENbHbBIE 00BEKTHI M KJIACCHI COTJIACHO
00BEKTHO-OPHEHTUPOBAHHBIM IPHUHILIUTIAM.

2. CTpyKTypupoBath TpeboBaHUs K OyIylnieMy IPOrpaMMHOMY PEIICHHIO B COOTBETCTBUU C
MexyHapoaHabiMu ctangaptamu [ISO/IEC 250xx.

3. 3anucats crienudukanuo TpeOboBaHUM K OyayIeMy 00beKTHO-OPHEHTHPOBAHHOMY
MPUIIOKEHUIO.

4. CornacoBatb cpopMUpOBaHHBIE TPEOOBAHUS C KIMEHTOM M 3a(hUKCUPOBATH COTIIACHE
BCEX 3aMHTEPECOBAHHBIX CTOPOH.




Tema Kon u HUnaukaTopsl 3agaHus K NPAaKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIEeTeHIIM U KOMINETEeHIHHU
Pesynbrar: Crienudukaius Tpe00BaHUil K MPOrpaMMHOMY O0CCIICUCHHUIO, OCHOBaHHAS Ha
cragnapre ISO/IEC 250xx, 1 akT corjlacoBaHus TpeOOBaHUH C KIIMEHTOM.
Tema 10. IIK-9 Cnocoben HIIK-9.2 YmeTh IIpaxTrueckoe 3amanue Nel
MeTtomonorus OCYIIIECTBIISTH WCTIONB30BaTh KoMaHAHbIe | 3amaya: [IpemcraBeTe, yTO BRI paboTaeTe B COCTaBE KOMaHIBI, IPOBOSIICH PENH)KHHUPHHT
BPMN OIICHKY U cpencTBa pa3paboTKu OM3HEC-TIPOIIECCOB KPYIMHOTO MPOU3BOJCTBEHHOTO NpeaAnpusaTrs. OHa U3 KIIFOYCBBIX 3a/1a4
COTIJIacOBaHUE KOMITBIOTEPHOTO 3aKJIF0YAETCs B CO3/IaHUM coBpeMeHHoU Mojen BPMN s onucanud npouecca
CPOKOB MIPOTPaMMHOTO CHaOXEHHS 1 MaTePUATbHO-TEXHIYECKOTO 00eCTIeYeHNs TIPON3BOJICTBA.
BBITIOJIHCHUS obecrnieueHust
MTOCTABJICHHBIX OcCyIIeCTBIATh 3ananue:
3amaqy KOMMYHUKAIIUH C 1. Co3gate BPMN-mozens mporiecca CHaOKEHUS PEATPHUATHS, UCTIONb3YS
3aMHTEPECOBAHHBIMU WHCTPYMEHTaIbHOE CPEACTBO JJISl KOJUIEKTHBHOH pazpadoTku (Hampumep, Lucidchart,
CTOpOHAMH Draw.io, Bizagi Modeler nnu aHaioru4HbIC).

2. BxurrounTh B MOzIeNs cTaHAapTHbIC dneMeHTel BPMN (coObITrs, 3a1a49u, TUTFO3BI, TOTOKH
" T.1.).

3. Opranu3oBaTh COBMECTHOE 00CYK/ICHUE U KOPPEKIIUIO MOJICNIN C OCTAILHBIMU YICHAMH
KOMaH/Ibl Yepe3 BCTPOCHHBIN HHCTPYMEHTApHI COBMECTHON paObOThl 1 KOMMEHTAPHEB.

4. IIpoBecTy Mpe3eHTAINIO MOIEITN 3aMHTEPECOBAHHBIM CTOPOHAM (ITPEICTABUTEISIM
MOCTABUIMKOB, HAYAJIbHUKY CKJIaJa, CIIENUAJIMCTAM 10 3aKyIKaM U JpyTUM
MPEACTABUTENSIM MPEATIPHUSITHS ), TTPOJIEMOHCTPUPOBATH MOICb.

5. OTBETHUTH Ha BOMIPOCHI U BHECTH UCIIPABIEHHUS B MOJI€Ib, BOSHUKIIIE B PE3yJIbTaTe
00CYyKIIeHHSL.

Hror: JoxymentuporanHas Bepcust BPMN-mozenu, corinacoBaHHasi BCEMU
3aMHTEPECOBAHHBIMU CTOPOHAMH, ¥ OTYET O MPOAEIaHHOH padoTe.

IIpaktrueckoe 3amanue Ne2

3anmaya: [IpeacraBbTe, uTO BB paboTaeTe B COCTaBE KOMaHIbI, POBOSAIIEH PENH)KHHUPHHT
OM3HEeC-TIPOLECCOB KPYITHOIO POU3BOACTBEHHOTO MpeanpusTus. OHa U3 KIIOYEBbIX 3a7a4
3aKJII0YAETCs B CO3AaHUM coBpeMeHHOU Moaenn BPMN st onucanus npouecca
CHaOXXEHHS 1 MaTepUATbHO-TEXHIYECKOT0 00eCTIeYeH s TIPOU3BOJICTBA.

3ananue:
1. Cozmate BPMN-Mozens mporiecca CHaO)EHUs TPEeAPUSATHS, UCTIONB3YS
HMHCTPYMEHTAJIbHOE CPEACTBO JIJIsl KOJUIGKTUBHOMN pa3padoTku (Hanpumep, Lucidchart,




Tema Koa n HNupukatopsl 3agaHus K NIPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
Draw.io, Bizagi Modeler unu ananoruassie).
2. BkirounTh B MOJIeNb cTaHnapTHbIE 31eMeHThl BPMN (coObITHSI, 331241, IIUTIO3bI, IOTOKU
" T.1.).
3. Oprann3oBaTh COBMECTHOE OOCYKICHHE M KOPPEKIINIO MOJIEIH C OCTAIBHBIMH WICHAMHU
KOMaH/Ibl Yepe3 BCTPOCHHBI HHCTPYMEHTApHUH COBMECTHON pabOThl 1 KOMMEHTAPHEB.
4. IIpoBecTu Mpe3eHTaLMI0 MOJENIN 3aMHTEPECOBAHHBIM CTOPOHAM (IIPEACTABUTEIISIM
MOCTaBILIMKOB, HAYJIBHUKY CKJIaja, CIIEUaINCTaM 10 3aKyIKaM U APYTUM
MPECTaBUTEISIM MIPEANPHUSITHS ), TPOIEMOHCTPUPOBATH MOJIENb
5. OTBeTUTDH Ha BOIIPOCH U BHECTH UCTIPABJICHUSI B MOJICITb, BO3HUKILIUE B PE3yJIbTATE
00CYyKIeHHSL.
Hror: JoxymentupoBanHas Bepcuss BPMN-monenu, cornacoBanHasi BCEMU
3aMHTEPECOBAaHHBIMU CTOPOHAMM, U OTUET O MPOJICTIaHHON paboTe.
Tema 11. [TK-3 Criocoben UIIK-3.2 Ymets [IpakTiaeckoe 3amanne Nel
MognenupoBanue | 0O6eceuuTh MPOBOJUTH aHAJIH3 3anaua: [IpencraBbpTe cUTyalHi0, KOraa KpynHas TOProBas KOMIIAHHUSI HHULUUPYET MPOEKT
MPOIIECCOB B COTJIaCOBaHME WCTIOJNIHEHUSI TPEOOBaHHA K | PEMHKUHUPHHTA CBOUX Om3Hec-mporeccoB. OCHOBHOH 3a/iaueH SIBISICTCS COTJIACOBAaHHE
ARIS TpeOoBaHMIT K KOMITHIOTEPHOMY TpeOOBaHMIA K HOBOW CHCTEME OyXTaJITepCcKoro yuéra, KOTOPYIO IUIAHUPYETCS
KOMIIBIOTEPHOMY | IIPOrPaMMHOMY uHTerpupoBars ¢ ERP-cuctemoii komnanuu.
MIPOrpPaMMHOMY 00eCTeYeHuI0 1
o0ecTeYeHuIo ¢ BBIpabaTHIBATh BaAPHAHTHI Bamma 3agaua — copmupoBats ARIS-mMozaens s 6usHec-mporiecca OyXraiTepckoro
3aMHTEPECOBAHHbI | peaju3auuy TpeOOBaHUM K | y4€Ta U UCIIOJIb30BaTh €€ ISl COTJIaCOBAHUS TEXHUIECKUX TPEOOBaHUM C

MH CTOPOHAMU

KOMIBIOTEPHOMY
MPOrPaMMHOMY
00€CIIEYeHHTO

3aUHTCPECOBAHHBIMU CTOPOHAMMU.

[opsimox BBINOTHEHUS:

1. Cozpnaiire HayanbHyto ARIS-Mozens Gu3Hec-poliecca OyXraaTepeKoro yuéra
KOMITaHWH, OTPAXKAIOIETO TAKUE OIEePAllny, Kak BeJIeHUE CUeTOB-(QaKTyp, GOPMHPOBAHHE
HaJIOTOBOM OTYETHOCTHU, YUET pacxoJ0B U JIOXOJIOB.

2. OnpenenuTe 3aMHTEPECOBAHHBIE CTOPOHBI (OyXranrepus, PUHAHCOBBIN OT/AEN, HAJIOTOBas
WHCHIEKINS, KOHTPOIEPHI, ayAUTOPHI) U Pa3AeiuTe TPeOOBAHUS IO CTETIEHN BaYKHOCTH IS
KaXJOW KaTerOpuy 3aMHTEPECOBAHHBIX JIAILI.

3. lloaroroBbTe mpoLeaypy COrlIacoBaHHUs TpeOOBAaHUI ITyTEM BHECEHUS! JOMOJIHEHUH 1
paBok B Mozienb ARIS, ocHOBaHHBIX Ha OT3bIBaX 3aMHTEPECOBAHHBIX CTOPOH.

4. ITOrOBBIM PE3yNIBTaTOM SIBJIsIETCS coriacoBanHas ARIS-monmens u Tabmuma
coryacoBaHusl TpeOoBaHMH, GUKCHUPYIOIIAasi U3MEHEHHS U TOTIOJHEHHSI.




Tema Koa n HNupukatopsl 3agaHus K NIPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
[Ipaktuueckoe 3amanue Ne2
3agada: B pamkax penmkuaupruHTa HR-TIpo1ieccoB ToproBoii KoMImaHuy HE0OX0IUMO
IIPOBECTU MOAEPHU3ALUIO KaIpoBOro yuéra u nondop nepconana. st atoro tpedyercs
coryacoBaTh TpeOoBaHHs K HOBo HR-crucTeMe ¢ pyKoBOJACTBOM KOMIIAHWH U TIEPCOHATIOM
HR-cmyx0pb1.
ITopsiok BBIOJIHEHUS:
1. Pazpabotaiite ARIS-mMonens cymiectByromiero HR-niporecca koMmnaHum, BKIOYAROITYIO
mporeccsl noadopa KaapoB, aAanTauuy COTPYAHUKOB, HAUMCIICHHS 3apa0OTHOH IJIaThl U
MOTHBAIIMY TIEpCOHATIA.
2. Haiigure 6oieBbIe TOUKH B CYIIECTBYIOIEM TMpolecce 1 chopMynupyiite TpeOoBaHuUs K
moaudukammu HR-cuctemsr.
3. [IpoBeaute BecTpeuy ¢ 3auHTepecoBaHHbIME cTopoHaMu (HR-MenemkepoMm, mupekropom
0 TIEPCOHAITY, IMHEHHBIMU MEHEKepaMH), 00CyIuTe HalZieHHbIEe O0JICBBIE TOUKU U
COrJlacyiTe U3MEHEHUS B MOJIEIIH.
4. Nononnute ARIS-Monens Ha ocHOBE 00CYKIICHHI M COTIIACOBaHUil, 3aUKCUpYHTE
W3MEHEHUS M MOJYYHUTE 0100pCHUE BCEX 3aMHTEPECOBAHHBIX CTOPOH.
5. @opma npencrasienus pesynbrara: ARIS-mozens HR-npouieccoB, ckoppekTrpoBaHHas
0 pe3yJIbTaTaM BCTPeU, U IPOTOKOJ COTJIACOBAaHUS TPEOOBAHUI C yKa3aHHEM
MPEJVI0KEHHBIX M3MEHEHHH 1 MHEHUH 3aMHTEPECOBAHHBIX CTOPOH.
Tema 12. ITK-9 Cnocoben UIIK-9.2 Ymets [IpakTiueckoe 3ananue Nel
KosmuecTBeHHBIE | OCYIIECTBIISATH HCIOJIBb30BaTh KOMaHHble | 3azava: Baria koMaHaa OCyIIeCTBISET IPOEKT PEMHXUHUPHUHTA OU3HEC-TIPOLIECCOB B
METOABI aHAJIN3a | OLEHKY H cpeacTBa pa3padoTKU JIOTUCTUYECKOM LIEHTPE KPYMHOH pO3HMUHON ceTu. OCHOBHOE BHUMAaHHE yIEJIACTCS
ousHec- COTJIacOBaHHE KOMITBIOTEPHOTO mpolieccy A0CTaBKH TOBapa KineHTaM. HeoOXxoanmo paccunTarh moKa3zaTeu
MIPOIIECCOB CPOKOB MIPOrPaMMHOTO 3G GEKTHBHOCTH TEKYIIETO MPOIIecca U BBISIBUTH 00JIACTH JUIsl YITY4IICHHUSI.
BBITTOJIHEHUS obecrieyeHust
IIOCTaBJIEHHBIX Ocy1iecTBIsATh Uto He0OX0AUMO CIeNaTh:
3aja4 KOMMYHHKAIIUH C 1. TTpoBecTr aHaIM3 UMEIOIINXCS JJAHHBIX O TEKYIIeM Tpoliecce (cpelHee BpeMst JIOCTABKH,
3aWHTEPECOBAaHHBIMU MPOLEHT YCIEUIHBIX J0CTABOK, KOJIMYECTBO BO3BPATOB U PEKIIaMaLuil).
CTOPOHAMH 2. PaccuntaTh OCHOBHBIE METPUKH 3((HEKTUBHOCTHU MpolLecca, TAKUE KaK CcpeHee BpeMs

BBITTOJIHEHHS 3aKa3a, KOOQ(HUIMEHT CBOEBPEMEHHOCTH JIOCTABKH, 3aTPAThI HA €MHUYHBIN
3aKas.




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

3. Ha ocHOBe aHamni3a BBISIBUTH HAIIPABIICHUSI BO3MOXKHOTO YJIy4LICHHUS (COKpaIIeHHEe
BpPEMEHH IOCTaBKH, CHIDKEHHE YUCIIa BO3BPATOB, MOBBIIICHUE KOA(PGHUIIMEHTA yCIEITHOCTH
JIOCTaBKH).

4. IToaroToBUTH OTYET VIS 3aMHTEPECOBAHHBIX CTOPOH, HATJISIIHO AEMOHCTPUP YOI
paccunuTaHHbIE IOKA3aTEIN U EPCIEKTUBBI yITyUYIICHHUS.

Uror: lokymeHTaIpHO OpOPMIIEHHBIN OTYET C pacuéTaMy U MPEIOKEHHEM 00IacTeit st
YIIy4IIEHUs], @ TAKXKE [IPE3EHTALUIO Pe3yIbTaTOB IS 3aMHTEPECOBAHHBIX CTOPOH.

IIpaktuueckoe 3amanue Ne2

3amaya: Brl paboTaeTe B KOMaH/I€e, pealn3yIOMIeH MPOEKT IO YIIYUIISHHIO IMPOIIECCOB Ha
CKJIazie KpymHoro pureiiepa. OCHOBHas npo0ieMa — HHU3Kas NPOIYyCKHas ClIOCOOHOCTh
CKJIaJIa, BBICOKAs BEPOSTHOCTh OIIMOOK KOMIUICKTAIIMU U JUTUTEIBHBIN IIUKII 00pabOTKH
3aKa30B.

Yro HEOOXOIUMO CHENATh:

1. TTocTpOUTh UMUTAITMOHHYIO MOJIENb CKIIAJICKOTO MPOIIECCa C UCTIOIb30BaHUEM
CIIEIMATN3UPOBAHHBIX MHCTPYMEHTOB (Hanpumep, AnyLogic, Arena WM aHaIorn).

2. TIpoBecTH CepHUI0 IKCIIEPUMEHTOB C MOJIEBIO, BAPbUPYS TaKHE MapaMeTPhI, KaK YUCITO
0IIepaTopPOB, BMECTHMOCTD CKJIajla, HAJTMYHE aBTOMATH3HPOBAHHBIX MEXaHU3MOB
COPTHPOBKH.

3. OnpenenuTh ONTHMATEHOE COUETAHNE TAPAMETPOB, TIO3BOJISIOIIEE YBEIUIHUTE
HpOI/ISBOI[I/ITeJ'IBHOCTB CKJIala U CHU3UTH YUCJIIO OHH/IGOK KOMIIJICKTOBKH.

4. OhopMHTE OTYET C AHATU30M SKCIIEPUMEHTA U PEKOMEHIAIUSIMH 110 U3MEHEHHIO
nporecca.

Kpumepuu OUCHUBAHUA RPDAKMUUECKUX 3aHaAmuIL:

Ouenka

Kpurtepun onenuBanuns

OTJIMYHO

BrictaBnsercs, ecinu o0y4aronuiics yMeeT yBsI3bIBaTh TEOPHUIO C MPAKTUKOHM (pelraer 3aaayu, GopMyIupyeT BHIBOJIBI,
YMEET IMOSICHUTH MOJTyYeHHbIE PE3YJIbTaThl), BIIaJieeT MOHATUHHBIM ariapaToM, IOJHO U TITyOOKO OBJIaJesl MaTepHaIoM
110 33/1aHHOM TeMe, 000CHOBBIBAET CBOM CYXK/I€HUS U AA€T MPaBHIIbHBIE OTBETHI HA BONPOCHI MPEMNO1aBaTeNsl




XO0po1Io BrictaBnsercs, ecnu o0y4aromuiics yMeeT YBS3bIBaTh TEOPHUIO C MPAKTUKON (pemaet 3agauu U (popMynupyeT BbIBOJIBI,
yYMEET IMOSICHUTH MOJTyYCHHBIE PE3YNIbTaThl), BIaeeT MOHATHIHBIM allapaToM, MOJIHO U IIyOOKO OBJIa/ieN MaTepraIoM
0 33JJaHHOW TeMe, HO CO/IepKaHHE OTBETOB MMEIOT HEKOTOPhIE HETOUHOCTH U TPEOYIOT YTOYHEHHSI U KOMMEHTapHs CO
CTOPOHBI IIPENOIABATENS]

Y/10BJIETBOPHUTEJIHHO BricraBnsercs, ecnu oOydaromuiicss 3HaeT M MOHMMAeT MaTepuasl MO 33JaHHOM TeMme, HO H3JIOKEHHE HEMOJHOE,

HCIOCJIICAOBATCIILHOC, JOIMYCKAOTCA HCTOUYHOCTU B OIIPCACIICHUN HOHHTI/If/’I, CTYACHT HC MOXCT 000CHOBATh CBOM OTBETHI
Ha YTOYHAIOINHNE BOIIPOCHI MPEIIoaaBaTCIA

HECYAOBJIETBOPUTECIILHO

BrictaBnsercs, ecnu OOy4arOIIUiCs AOMYCKAaeT OIIMOKM B OIPENCIICHUH TOHATHH, HMCKAKAIOIIUE WX CMBICIH,
OecropsiI0UHO U HEYBEPEHHO M3J1araeT MaTepuail. Jlenaer omuOKy B OTBETaX HA YTOUYHSIOIIME BONIPOCH] IPEo1aBaTes

4.3. TUIIOBBIE 3AJAHUA IJIS1 KOHTPOJIBHBIX PABOT
KoHTtposnbHble paboThl coJiepKaT HECKOJIBKO MPAKTUYECKUX 3aJaHUH 10 MHIMBHyaJIbHbIM BapuUaHTaM, B MOJHOM OOBEME OXBAThIBAIOILUX
M3Y4YEHHBI MaTepuaja MO yKa3aHHOW TeMme. BBINonHEHHE KOHTPOJBHBIX pabOT MO3BOJISIET ONPENEIUTh PE3YylbTaT OCBOEHUS KOMIIETEHIMI IO
JUCLMIUIMHE B pAMKaX paccMaTpUBAEMOM TEMbI, OLIEHUBAEMBIN C TOMOIIBI0 COOTBETCTBYIOIINUX MHAUKATOPOB JOCTUKEHHSI KOMIIETEHIUH.

Tema Kon n NuaukaTopbl THOBOH BAPHAHT KOHTPOJIbLHOH PadoThl
¢dopmynupoBka JOCTHKEHU S
KOMIIeTeHIIN U KOMIETEeHIIMI
Tema 4. I1K-9 Cnocoben | UIIK-9.2 YmeTs 3ananue 1: AHanu3 HedQPEKTUBHBIX OU3HEC-TIPOLIECCOB
TexHonorus OCYILECTBIISTD HCTONB30BaTh KOMaHaHble | 3agava: KomnaHun HEOOXOAMMO MPOBECTH peOPMHUPOBAHHE CBOEIO OCHOBHOTO OM3HEC-
PEUMH)XUHUPHUHTA | OIIEHKY U cpeacTBa pa3paboTKu TIpolecca, CBA3aHHOTO C MTPOU3BOICTBOM M COBITOM MpOAYKIMH. Baia 3agaua — nposectu
ousHec- COIJIaCOBaHHE KOMITBIOTEPHOTO aHaJIN3 CYILECTBYIOIINX MPOLIECCOB, BHISIBUTH MPOOIEMHBIE YHaCTKU U CHOPMYJINPOBATD
MPOLIECCOB CPOKOB MPOrPaMMHOI0 3aJa4i PEMHXHHUPHHTA.
BBITIOJTHEHUS obecrieyeHusl
IIOCTAaBJICHHBIX Ocy1iecTBIsATh Urto He0OX0IMMO ClIeNaTh:
3a71a4 KOMMYHUKaLUU C 1. ITpoBectu SWOT-aHanu3 TEKyIIMX MPOLIECCOB KOMITAHUH.
3aWHTEPECOBAaHHBIMU 2. CchopmynnpoBaTh KOHKPETHBIE 3a/1a41 PEMHKUHUPHUHTIA, HAIIPABJICHHBIEC HAa YCTPAaHEHNE
CTOpOHAMHU BBISIBJIEHHBIX HEJIOCTATKOB.

3. IloaAroToBUTH OTUET € BEIBOJAMH U MIPEUIOKEHUAMH 10 JAJbHENIIEMY Pa3BUTHIO
IIPOLIECCOB.
Hror: OTUéT C TMarHOCTUKOM U MepeyHeM 3a/1a4 pEUH)KUHUPHHTA.

3a,Z[aHI/Ie 2: OpI‘ aHU3aluAa Ipouecca pCuHKUHUPUHTa

HGJ'H)I OCBOUTH TEXHUKHU IUIaHUPOBAHUA U OpTaHU3AIUH IIPOLICCCa PEMHKMHHUPUHTA.




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

3amaua: Bam J0BepSIOT pearu3aliuio MPOeKTa PEHHKHHUPHHTA TPOU3BOICTBEHHOTO
mpoiiecca Ha 3aBojic OBITOBOM XUMUK. BaM HE0OX0IUMO TIOCTPOUTH MOJIEITE HOBOTO
mporiecca, 3alTaHUPOBaTh H OPTaHU30BaTh MPOIECC U3MCHEHHIA.

Yro HCO6XOI[I/IMO CACIaTh:

Co3znaTh KapTy TEKYILIETO Ipoliecca U LEIeBOro Mporecca.

Onpenenuts 3Tarbl pEMHKUHUPUHTA U HA3HAUYUTh OTBETCTBEHHBIX UCTIOTHUTENCH.
CocrtaBuTh MaH-rpaduK BHITIOTHEHUS MPOEKTA C YKa3aHUEM CPOKOB, OI0/PKETOB
KOHTPOJIBHBIX TOYEK.

CornacoBarts IJIaH C 3aMHTEPECOBAaHHBIMU CTOPOHAMH.

Uror: [lerann3oBaHHbIH IaH-TPaQUK MPOEKTa PEUHKUHUPUHTA C yKa3aHUEM JTAarloB,
CPOKOB, OTBETCTBEHHBIX JIUI] U OI0/KETA.

3anmanue 3: OneHKa 1 corylacOBaHHE CPOKOB BBIITOJIHEHUS 3a/1a4 pEMH)KUHUPHUHTA

Hens: OBnaaeTs HaBBIKaMK OLIEHKH CPOKOB M COTTIACOBAaHUS BBIITOJIHEHUS 3a4a4 IPOEKTa
PEVHKXUHUPHUHTA.

3anaua: Bel paboTaere B KOMIIAaHUH, INIAHUPYIOIIEH KPYTHBINA NPOEKT PEUHKUHUPHHTA
Ou3Hec-TporieccoB. PyKoBOJICTBO X0UeT yOeAUThCS B PETMCTHYHOCTH 3asIBICHHBIX CPOKOB
Y JOCTYITHOCTH PECYPCOB JUTSI pealin3alii MpoeKTa.

Y10 HEOOXOIUMO CHEIATE:

Omnpenenuts 006EM padoT, pa3OoUTHIN Ha OTAEIBHBIC 3aAa4H.

OneHNUTh CPOKH BBINIOIHEHUS KaX/I0H 3a1a4M, yUUTHIBAs CII0)KHOCTh X UMEFOIIIHECS
pecypchl.

Onennts He0OX0ANMOE (PHMHAHCHPOBAHUE U KaIPOBBIE PECYPCHI.

CocTaBUTh UTOTOBBIN IJIAH-TPA(UK MPOEKTA U COTIIACOBATh €I0 C PYKOBOACTBOM
KOMITaHWH.

Uror: [Tnan-rpaduk npoekra ¢ OneHEHHBIMUA CPOKAMU, PECYPCaMH U YTBEPIKIEHHBIMU
JlaTaMM Havajia 1 OKOHYaHMsI KaKIO0ro ATamna.




Tema Kon u HNuaukaTopsl TunoBoii BApHAHT KOHTPOJILHOH paGoThI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
Tema 7. OcnoBel | [1IK-3 Cnocoben | UIIK-3.2 YmeTs 3ananue 1. MonenupoBanue Ou3zHec-mpolecca U BHIpadOTKa BAPHAHTOB Peann3aliu
MOJICIUPOBaHusl | 00ECHeynTh MPOBOJUTH aHAJIH3 TpeOoBaHMi
Oou3Hec- COTJIaCOBaHME HCIIOTHCHHS TpeOOBaHMSA K | Y CIIOBHE:
MIPOIIECCOB TpeOOBaHMIA K KOMITBIOTEPHOMY B xoMmanum «AHanmuTHKa ) TpeOyeTcs aBTOMaTH3NPOBaTh Iporiecc 00paboTKu
KOMITBIOTEPHOM | IPOTPaMMHOMY oOparieHuit kmuenToB. Tekyuii mpolecc OMUcaH CIOBECHO:
y obecrnedeHuto u «KimenT ornpasmnseT obparieHne depe3 GopMy Ha caiiTe — MEHEKEP PETUCTPUPYET
IPOrpaMMHOMY | BbIpabaThIBaTh BapHAHTHI oOpamienue B Excel — HampapisieT TEXHUYECKOMY CIIEHUATUCTY — CIIELUATUCT PEIIaeT
o0ecreyeHuIo ¢ | peajn3anny TpeOOBaHUM K | MPOOJIeMyY HITH 3allpalluBaeT J01. HHYOPMAILUIO Y KIIMEHTa — TOCIIe PEIICHHUsT MEHEIKED
3aWHTEPECOBAHH | KOMIIBIOTEPHOMY YBEJIOMJISIET KIIMEHTA U 3aKPhIBACT 0OpaIlicHHUE).
BIMU CTOPOHAMH | IPOTPAMMHOMY Tpebyercs:
00ecCTeYeHn 0 1. ITocTpouts Monenb npouecca B Hotanud BPMN 2.0 (ypoBeHb KOJIOHOK/ITYJIOB), BBIICIIHB

pou «KiueHT», «Menemxepy, « TeXHUIeCKUH CIICITHATNCT.

2. Ha ocHOBe Mozenu BBISIBUTH 3 HEe(YHKIIMOHAIBHBIX TpeboBaHus K Oyaymemy 110
(Hammpumep, IO BpeMeHU 00pabOTKH, MHTETPallii, O€30TTACHOCTH).

3. Ilpeanoxuth 2 anbTepHATUBHBIX BapUaHTa pealln3allii OJJHOTO U3 BBISIBICHHBIX
TpeOoBaHMii (Hapumep, s TpeOOBaHUS «MaKCUMAIIEHOE BpeMs 00paOOoTKH 00pareHus
— 4 gacay)

3ananue 2. AHAIIN3 UCTIONHEHUS TpeOOBaHUH U BBISBJICHUE JIEPEKTOB MOJICITH

VYcnosue:

Hns mponecca «dopMupoBanure oTu€ra 1o npoaaxamy» rnpegocrapieHa BPMN-moaens
(cxema mpuaraeTcs — CM. PUCYHOK B BapuaHte). K OusHec-TpeOoBaHUIM 3aKa3yrKa
OTHOCSTCSI:

Otuér gomkeH hopmupoBaThes exeaHeBHoO 10 9:00 yTpa;

B otuér BKIIIOUAIOTCA TOJIBKO MOATBEPKAEHHBIE 3aKa3bl;

[Ipu oTcyTCTBUM JaHHBIX 3a JE€Hb CUCTEMA JOJHKHA TEHEPUPOBATh ITyCTOM OTUET C
MOMETKOM «JlaHHBIE OTCYTCTBYIOT».

Tpebyercs:

1. IIpoBecTn aHaNM3 MpPeAOCTABIEHHOW MOJIENM HA COOTBETCTBUE YKAa3aHHBIM TPEOOBAHMSIM.
BrusiBuTh HE MeHee 2 HECOOTBETCTBHM (HAaIIpUMEp, OTCYTCTBUE YCIOBUS MPOBEPKH CTaTyca
3aKa3a, HeT 00pabOTKH ClIEHApUs «ITyCThIX JaHHBIXY).

2. 115 KaXKAO0TO BBISIBIIEHHOTO HECOOTBETCTBUA:

a) yKas3aTb HapylleHHoe TpeOOBaHue;




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

0) MPEUIOKHUTH KOPPEKTHYIO MOAU(DUKALIUIO MOJIENH (OIUCATh T CXEMaTHIHO
M300pa3uTh U3MCHECHHE).

3. Cpopmymuposats TpeboBanue K 110 B popmare User Story (o mabmony: «Kak [pors], s
X0uy [mercTBuE], YTOOHI [11e)1b |»), KOTOpPOE YCTPAHUT OAHO M3 BBIABICHHBIX
HECOOTBETCTBHUU.

3ananue 3. CoracoBaHue TpeOOBaHHIA MEX Ty 3aHHTEPECOBAHHBIMU CTOPOHAMH

Ycnosue:

[Tpu Mmogenuposanuu nporecca «OneHKa KpeAUTOCIIOCOOHOCTH KITMEHTa» BO3HUK
KOH(MIUKT TpeOOBaHUI MEXTy CTEHKXOJIePaMH:

Puck-menemxep HacTanBaeT: «Bce 1aHHBIE O KJIMEHTE AOJKHBI TPOXOAUTH PYUHYIO
BepU(UKAIMIO aHATUTHKOM JI0 IPUHSTHS PELICHUS;

PykoBomuTens otaena npoxax Tpedyet: «Pemenue mo 3asBkam ¢ cymMmoit 1o 300 Teic. pyo.
JOJDKHO IPUHUMATHCS aBTOMATUYECKHU 32 <5 MUHYT;

UT-nenapramenT ykasbiBaeT: «/HTerpanus ¢ BHEIIHUME HCcTOUYHUKaMU naHHBIX (PCCII,
BKW) 3aaumaet 1o 10 MuHyTY.

Tpebyercs:

1. ITocTpouTts muarpammy noroko gaHHbIX (DFD) ypoBHs 0 ams nporecca OLeHKH
KpPeIUTOCTIOCOOHOCTH, OTPAa3HUB B3aUMOJIEHCTBHE C BHEIIHUMH CHCTEMaMH.

2. IlpoBectr aHanu3 KOH(IMKTA TPeOOBAaHUIl: BEISIBUTH IPOTUBOPEUHS U CPOPMYITHUPOBATH
2 KOMIIPOMHUCCHBIX peIIeHus (HalpuMep, THOPUAHBIN MOIX0]] C aBTOMAaTUYECKON OLIEHKOM
+ BBIOOpOYHAsI py4yHast BepuUKaIs).

3. 17151 omHOTO M3 KOMIPOMHUCCHBIX PEHIEHUH COCTaBUTh MATPHILLy COTJIACOBAHUS
tpeboBanmii (RACI-nogobHy10): pacupeaenuTs OTBETCTBEHHOCTh MEXKIY CTEHKXOJAEpaMu
110 3Tamam nporecca («Puck-menemxepy, «Otaen nponaxy, «MT», «Cuctemay).

Tema 11.
MopenupoBanue

MPOIIECCOB B
ARIS

TIK-3 Criocoben
obecrneyuTsb
COIIacoBaHMeE
TpeOOBaHMIA K
KOMITBIOTEPHOM
y
HpOFpaMMHOMy
00€eCIeUYEHHUIO C

HIIK-3.2 YmeTh
MPOBOJUTH aHAJIH3
WCTIONTHEHUSI TPeOOBaHMS K
KOMITBIOTEPHOMY
MIPOTPaMMHOMY
00€eCTIeYeHHUI0 1
BBIpabaTHIBATh BAPHAHTHI
peanu3anmy TpeOOBaHUHN K

3amanune Nel

PaccmoTpuTe npouecc pazpaboTKH MPOrpaMMHOTO MPOAYKTa B KOMIIAHHUH, UCIIONbB3Ys
METOI0JIOTHIO MOJieupoBaHus ou3Hec-miporieccoB ARIS. Pazpaboraiite dpyHKIIMOHATBEHYIO
nuarpammy mporecca (FDD), oToOpaskaronyto OCHOBHBIC dTAaIlbl dKU3HEHHOTO ITUKJIA
npoekTa [1O oT mocTaHOBKY 3a/1a4u 10 BHEAPEHUS TOTOBOTO perieHus. [lokaxure
B3aMMOJICHCTBUE MMOIpa3Ie/IeHH KOMIIAHMH Ha KaXIOM 3TaIe mpolecca.

Ienn: [Tokazare yMeHHE CTPOUTH (DYHKIIMOHAIbHBIC MOJIEIIH CIIOXKHBIX MTPOIIECCOB U




Tema Kon u HNuaukaTopsl TunoBoii BApHAHT KOHTPOJILHOH paGoThI
¢opmyauposka JOCTUKEHU S
KOMINEeTEeHIHHU KOMINETEeHIHHU
3aMHTEPECOBAHH | KOMIBIOTEPHOMY COTJIACOBBIBATh TPEOOBAHUS K KaXKAOMY 3Tary npoekta. [IpoBepsieTcss HHIUKATOp
BIMU CTOPOHAMH | IPOTPAMMHOMY komnereHumu UIIK-3.2 («YMeTh IpoBOANTE aHAIN3 UCTIONHEHUST TPEOOBaHUS K
o0ecIeueHUIo KOMITBIOTEPHOMY TIPOrPaMMHOMY OOECIIEUCHHIO).

3ananue Ne2

Ucnonwzys uacTpymenT ARIS, pa3paboTaiiTe opraHM3aiiHOHHYIO CTPYKTYPY KOMIaHHH-
pa3paboTurka nporpaMMHOro obdecrnedenus. Bxitounrte noapasaenenusi, 3aHUMAOLIecs
MIPOEKTUPOBAHUEM apPXUTEKTYPbI CHCTEMBI, pa3pabOTKOH MOyJel, TECTUPOBAHUEM H
MOJIIEP’KKOM KOHEUHBIX Tonb3oBateneid. [loctpoiite marpuiy orBerctBeHHOCTH (RACI-
MaTpHIIa), TOKa3bIBas paclpeiesieHHe Poiel YIaCTHUKOB Ha BCEX 3Talax KU3HEHHOTO
LMKJIA IPOTPAMMHOTO MPOJTYKTa.

Hens: JJemoHCcTpanus ciocoOHOCTH IPUMEHSATH METO/IBI COTTIACOBAaHUS TpeOOBaHUI U
pacnpeneneHus 0053aHHOCTEN cpenn cOTpyIHUKOB. [IpoBepsercst nHankaTop
komneternmu UIK-3.3 («Bragets MeToIaMu cOTJIacCOBaHUs TPEOOBaHUH K
KOMIIBIOTEPHOMY ITPOrPaMMHOMY OOECIIEUEHHUIO»).

3ananue Ne3

PazpaboraTh 1 onucats clieHapHii U3MEHEHUS TEKYIIETo Mpoliecca TECTUPOBAHUS U
ycTpaHeHHs OIIMOOK B pa3padaThiBaeMOM MPOAYKTE, NpUMeHss HHCTpyMeHTapuil ARIS.
[IpennoxuTe BOZMOKHBIE YIIyUIIEHU TEKYIIUX MPOLEAYp KOHTPOJIA KayecTBa IyTeM
BHECEHUS] N3MECHEHHH B OpPraHU3aI[MI0 TECTUPOBAHHS U aHAIN3a 1e(DEKTOB.

[IpencraBbTe CBOIO BEPCHIO YCOBEPILIEHCTBOBAHHOTO MpoLiecca B BUE Tpadpuueckoil cXxeMsbl
(EPC-auarpammbl). ApryMEeHTHPYITE MPESIOKEHHbIC H3MEHEHHUS U YKOKUTE 0KUIaeMble
MIPENMYILIECTBA HOBOTO MOAX0/1a NIEpe CYIECTBYIOIUMH MPOLETypaMHU.

Lens: PazBuTie ymMeHHsS aHAIM3UPOBATDH MPOIECCH U MpeaiiaraTs 3 (peKTHBHbBIE MyTH
ONITHMU3AIINY PEIICHNH Ha YPOBHE MPOESKTHPOBAHNS U OPraHU3AIMHN B3aNMO/IEHCTBYSI.
OunenuBatotcsa o6a naankaropa komnerenuuii MIIK-3.2 u UI1K-3.3, nemoncTpupys
CHOCOOHOCTD HE TOJBKO BBISBJIATH MPOOIEMBI, HO U (POPMYJIMPOBATH CIIOCOOBI HX
WCIIPABIIEHUSI.




Kpumepuu oyenueanusa KoHmpoavHoi pabomul:

Ounenka

Kpurtepuu oneHuBanus

OTJIMYHO

BrictaBnsercs, ecnu oOy4arouuiicss yMeeT YBSI3bIBaThb TEOPHUIO C MPAKTUKOW (pemraer 3agadd, GOpMyJIUpYyeT BBIBOJBL,
yMEET MOSICHUTH MOJIYY€HHBIC PE3YJIbTATHI), BIAJIEET MOHATUUHBIM alapaToM, MOJHO U TITyOOKO OBJIaAesl MaTepHaIoM IO
3aJJaHHOI TeMe, 0OOCHOBBIBAET CBOM CY)KJIEHUS U Na&T

MpaBUJIbHBIE OTBETHI HA BOIPOCHI MPETOIaBaTeNs

X0pOo1Io

BrictaBnsercs, ecnu o0yJaromuiics yMeeT yBsI3bIBaTh TEOPHUIO C MPAKTHKON (pemiaeT 3agauu U GopMyIUpPYET BBIBOJBL,
YMEET MOSICHUTD MOJYYEHHbIE PE3YJIbTAThl), BIaI€eT MOHATUHHBIM allllapaToM, IOJIHO U INIyOOKO OBJIaJIe]l MaTepUaIoM o
3aJJaHHOW TeMe, HO COJepaHHe OTBETOB MMEIOT HEKOTOPbIE HETOYHOCTU U TPEOYIOT YTOYHEHHS U KOMMEHTapHs CO
CTOPOHBI PENO0/IaBaATENsL.

YA0BJE€TBOPUTECJIBbHO

BBICTaBJ'ISIeTCSI, cClIn 06yqa101m/1171(:;1 3HACT MW IIOHHMMACT MaATCpHall II0 SaﬂaHHOﬁ TEMC, HO H3JI0XCHUEC HCIIOJIHOC,
HCMOCJICAOBATCIIBHOC, JOIMYCKAIOTCA HCTOYHOCTU B OIIPCACICHUN HOH?ITI/Iﬁ, CTYACHT HC MOXKCT 000CHOBaTh CBOH OTBETHI
Ha YTOYHAIOINHNEC BOIIPOCHI MMPECIIOAaBaTCJIA

HECYAOBJIETBOPUTECIBLHO

BI:ICT&BH?[GTC?[, €ClIin O6y‘l&f011lﬂflC?[ A0IYCKacT OIIHNOKH B ONpCaACIICHUU HOHﬂTHﬁ, HCKaXXarimue X CMbICJI, 6CCHOp$[IIO‘~IHO

1 HCYBCPCHHO M3JIaracT MaTcpuraJl. [[enaeT OIIMOKHU B OTBETAX Ha YTOUHSAIOIINUE BOIIPOCHI IIPEIIOAaBaTCIIA

4.4. TUTIOBBIE 3ATAHUSA JIJISI CAMOCTOSTEJBHOM PABOTBI

CamocrosTenbHas paboTa BKIIIOYAET B ce0sl MpOpabOTKy TEOPETUUECKOr0 MaTepuana, U3y4eHne peKOMEHIYeMOMN JIUTepaTyphl, BHITIOIHEHUE
MIPaKTUKO-OPUEHTHPOBAHHBIX 3aJJaHUM (3am0JIHEHUE TaOJIUL, TPOBEICHNE CPAaBHUTEIBHOIO aHANIN3a, COCTABJICHHUE CXEM U [Ip.), PEIlIEHN € IPAKTUUECKUX
3ajJ]ay, CO3/JaHKe Npe3eHTallui, HarucaHue pedeparos, 1o 100pKa HOPMATUBHOIO M HHOTO MaTepHalia U BBINOJIHEHHE IPYTUX 33 JaHHH.

Tema Kon n NuaukaTopsbl Tumnosoe 3a1aHue I CAMOCTOATEJIbHOI padoThI
dopmynupoBka JOCTHXKEHU S
KOMIIeTeHIIN U KOMIeTeHINH
Tema 1. OOmias I1K-3 Cniocoben | UIIK-3.1 3HaTh TEMBI 1JI51 PEOEPATOB
XapakTepucTuKa, | 00ecreyuThb MeTOoA0JIOruH pa3paboTkn | 1. «PenHxuHUpPUHT OM3HEC-IPOLIECCOB B 310Xy LU(PPOBOI TpaHCHOPMALIUH: SBOIOLHS
CYLTHOCTH U corjacoBaHUE KOMITBIOTEPHOTO MIPUHIIMIIOB OT PaJUKAILHOTO MEPENPOESKTUPOBAHNS K UTEPATUBHON ONITUMHU3AIII
MIPUHLIUIIB TpeOOoBaHMIi K MIPOrpaMMHOI0O 2. «Poip aHaMUTHKA JaHHBIX KaK MEINATOPa IPH COTIACOBaHUM TPeOOBaHUI
PEHMHXHHUPHUHTA | KOMIOBIOTEPHOM | oOecreueHus U CTEMKXOJIIEPOB B IPOEKTaX PENH)KMHUPHHTa»
ousHec- y TEXHOJIOTHEN 3. «[IpuHnumBI customer-centric peMHXHHUPUHTA: KaK JIAHHBIC O MOBEJCHUN KIIMEHTOB
MIPOIIECCOB MPOrpaMMHOMY | TIPOTPAaMMHPOBAHHUS, & (bopMHPYIOT HOBBIE TPeOOBaHUS K OM3HEC-TIPOIIECCAM)
00ECIEYEHHIO C | TaKXKe TEXHOIOTUU 4. «YupasieHue COPOTUBICHUEM U3MEHEHUSIM NIPH PEUH)XKUHUPUHIE: METO/IbI BBISIBICHUS
3aMHTEPECOBAHH | MIPOEKTUPOBAHUS H 1 COTJIACOBAHMUS CKPHITHIX TPEOOBaHUI COTPYIHUKOB Yepe3 aHAIN3 MPOIECCHBIX JIaHHBIX)
BIMH CTOPOHAMHU | UCTIOJB30BaHMS 0a3 5. «PeMHXUHUPUHT CKBO3HBIX IIPOIIECCOB B YCIOBUSAX pacHpee€éHHON OTBETCTBEHHOCTH:
JAHHBIX metoabl noctpoeHns RACI/RASCI-matpuil Ha OCHOBE aHaJIM3a JJAHHBIX O BOBJICYEHHOCTH




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIICTCHIIHH KOMIICTCHIIHH
UIIK-3.2 Ymets CTEHKXOJIIEPOB»
MIPOBO/IUTH aHAIIU3 6. «OTHYECKUE aCIeKThl PEMHKMHUPUHTA: OalaHC MEXy aBTOMaTU3allell POLECCOoB,
UCIONHEHMsI TpeOOBaHMA K | TPeOOBAHUSIMHU K 3aILIUTE IEPCOHATIBHBIX JaHHBIX M OKUIAHUSIMU CTEHKXOJIZIEPOB»
KOMITBIOTEPHOMY 7. «OT peMHXUHUPUHTA K HEIIPEPHIBHOMY YJIyYLICHUIO: KaK JaHHBIE O METPUKaX
IIPOrPaMMHOMY nporneccos (KPI, nuki-taiim) popmupyroT quHamudeckue TpedoBanus k [10»
00€eCTIeYeHUIO U 8. «PenHXHHUPUHT NPOLIECCOB 00PaOOTKH JaHHBIX B aHATUTUYECKUX CUCTEMAX:
BbIpabaTHIBaTh BAPUAHTHI coryiacoBaHue TpeboBaHuii Ou3Heca, aHaNUTHUKOB U M T-apXuTekTopoB»
peanuzanuu TpeOOBaHUHN K
KOMITBIOTEPHOMY TEMBI JIJIs1 [TIPE3SEHT AL
POrpaMMHOMY 1. «Kmaccuaecknii penHXHHAPHHT VS. Agile-penmKUHUPHHT: CpaBHEHHE TIOIXO/I0B K
00ecneyeHuIo COTJIACOBAHHIO TPEOOBAHMID)
2. «Kak maHHBIC «TOBOPAT» 3a CTEHKXOJIIEPOB: KEIC HCIOIB30BaHUS IIPOIIECCHOTO
MaHMHTIA AJIS BBISIBICHUS CKPBITBHIX TPEOOBaHUI
3. «5 mpoBaNoB PEMHKWHUPHUHTA W3-32 HECOTIIACOBAHHBIX TPeOOBaHMIA: Pa3dop peaTbHBIX
KENCOB POCCUNUCKUX KOMITAHHI»
4. «Peumxunupunr npu BHenpenun UU: kak cormacosats TpeOoBaHus OM3Heca K
TOYHOCTH MOJIENEN C 0XKHUIAHUSAMHU MOJIb30BATEIEH»
5. «Buzyanuzanus koH(MIMKTa TpeOOBaHUI: METOIBI TIOCTPOSHHS «KAPTHI COTIACOBAHUS
JUTSI TPOEKTOB PEMH)KMHHUPHHT A
Tema 2. I1K-9 Criocoben | MITK-9.1 3Hath THITOBEIC TEMBI JJI1 PEOEPATOB
OpraHu3zalioHHa | OCYIIECTBIIATH penieHus, OnbINOTEKH 1. «IIpoueccHO-OpHEHTHPOBAaHHAS OPTaHN3ALMOHHAS CTPYKTYpa KaK OCHOBA TOYHOM
s CTPYKTypa OLICHKY U HPOrpaMMHBIX MOJYJIEH, OLIEHKH CPOKOB MPOEKTOB: CpaBHEHHE PYHKIIMOHAILHON, MATPUIHON M MTPOIIECCHON
KOMITaHUH Ha COrJIacOBaHUE 11a0JIOHBI, KIaCChl MOJEIE»
OCHOBE CPOKOB 00BEKTOB, UCTIONB3yeMble | 2. «MeTozbl KOJIMYeCTBEHHOW OLIEHKH CPOKOB B MIPOLIECCHO-OPUEHTHPOBAHHOM
YIpaBIeHUS BBITIOJTHEHUS pu pa3padoTke OpTaHu3alMu: OT SKCIEPTHHIX OlleHOK (MeTo Jendu) kK mporHO3UpOBaHHIO HA OCHOBE
ousHec- IIOCTAaBJICHHBIX KOMITBIOTEPHOI'O TAHHBIX (MAIIMHHOE 00yUYEHHE)»
MpoLeccamu 3a1a4y MIPOrpaMMHOI0 3. «Poxb Bragensua npouecca (Process Owner) B coriiacOBaHIH CPOKOB: OaJlaHC MEXKIY
oOecrnieueHus OmM3HEC-0XKUIaHUSIMH, PEeaJbHOMN MPOITYCKHOW CITOCOOHOCTHIO M JAHHBIMH O

HIIK-9.2 YmeTh
HCTIOJB30BaTh KOMaH/HbIE
cpeacTBa pa3padoTKU
KOMITBIOTEPHOTO
IIPOIPAMMHOI0

MIPOM3BOAUTEIHLHOCTI

4. «OueHKa CPOKOB B YCIOBHUSIX HEONPEAEIEHHOCTH: MpUMeHeHne MeToaa Monre-Kapio n
0aliecOBCKUX MOJXO0JI0B JJIsl IPOTHO3UPOBAHMS BHIIIOJIHEHUS 3a/1a4 B IIPOLIECCHO-
OpPHUEHTHPOBAHHOMN CTPYKTYpE»

5. «BnusHue opraHN3anMoHHON KyJIbTyphl Ha TOYHOCTh OIEHKH CPOKOB: KaK JaHHBIE O




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
oOecrieyeHust 3aBBIIICHHBIX/3aHIKEHHBIX OLEHKaX (GOPMUPYIOT KOPPEKTUPYIOIINE KOXPPHUINESHTHI B
Ocy1ecTBasTh MPOLIECCHO-OPUEHTHPOBAHHON KOMIIAHUY
KOMMYHHKALIUH C 6. «CornacoBaHue CPOKOB B CKBO3HBIX IIPOLIECCAX: METObI pa3peLIeHNs] KOH(DIUKTOB
3aUHTEPECOBAaHHBIMU MEX[y BIafeblaMi CMEXHBIX IPOLIECCOB MPH PACHpeAeIEHHON OTBETCTBEHHOCTI
CTOpPOHAMH 7. «udpoBoii nBOWHNK OU3HEC-TIpoLIecca KaK MHCTPYMEHT CUMYJISIIIUU CPOKOB
BbINIOJIHEHUS: TpuMeHeHne BPMN-Mozeneii ¢ TalMUHI-napaMeTpamu It
IIPOTHO3UPOBAHUS JEITaHOBY
TEMBI JIJIs1 [TIPE3SEHT AL
1. «Ot opranu3anMoOHHON AMArpaMMBbI K KapTe MPOLECCOB: KaK BU3YyallU3allus CBs3eH
YIPOLIAET COITIACOBAaHUE CPOKOBY
2. «3 xeiica mpoBajia CPOKOB H3-32 HECOTJIACOBAHHON OPICTPYKTYPBI: KaK MPOLECCHBIN
MOJIXO/1 IPEAOTBPAILAET CPBIB Je1TaliHOBY
3. «Kak maHHbIe criacaroT IeperoBopsl 0 CpoKax: KEHC NCTIONb30BaHUS IPOLIECCHOTO
MaiHMHTa AJI1 apryMEHTalUuu AeI1aiiHOB)
4. «MeToa KpUTHYECKOTo MyTH B POIIECCHO-OPUEHTUPOBAHHOM CTPYKTYpE: KaK HaWTH
«OYTBUIOYHOE TOPJIBIIKO» 0 Havyaja padoT
5. «Agile B mporieccHO-OpHEHTUPOBAHHON KOMIIAHNH: COTJIACOBAHUE CPOKOB Yepe3
CIPUHTHI U MeTpuku ckopoct (Velocity)»
6. «OpraHu3alMOHHBIEC POJIM B YIIPABICHHUH CPOKAMH: KTO OTBEYAET 3a OLICHKY,
MOHUTOPHHT U KOPPEKTUPOBKY JI€AJAHOB B POLIECCHON MOJIENN
7. «IIporHo3upoBaHHEe CPOKOB C ITOMOIIBI0 MAIIMHHOTO O0YYEHUS: KaK HCTOPHYECKHE
JIAHHBIE O TIPOIECCaX MOBHIMIAIT TOYHOCTH OI[eHOK Ha 30%»
Tewma 3. I1K-3 Criocoben | MIIK-3.1 3nath TEMBI JJI1 PEOEPATOB
WNudopmarmonHs | o0ecnednThb Metotonoruu pazpabotku | 1. [IpoueccHslit maitauHT (Process Mining) kak HHCTpYMEHT 00BEKTUBU3AINN TPEOOBaHUI
€ TEXHOJIOTHH B COTJIacOBaHUE KOMITBIOTEPHOTO MIPHU PEUHKUHUPHUHTE: OT «KaK €CTh» K COTIIACOBAHHOMY «KaK JIOJDKHO OBITHY
PEUHXKUHUPHHTE | TpeOOBaHMIA K MIPOrPaMMHOTO 2. udpossie nBoiinnku 6usHec-mnporeccoB (Digital Twin of Organization) uist CUMYJISITUH
ousHec- KOMITBIOTEPHOM | 0OecreyeHus u TpeOOBaHMIi: COrTIaCOBAaHHE ACIJIAIHOB U PECYPCOB UEpPe3 «UTO, ECIM»-aHaTIN3
MIPOIIECCOB y TEXHOJIOTHEN 3. Huzkokoxa-muatgopmel (Low-Code BPM) kak cpeicTBO BOBIICUSHHS HETEXHUIESCKUX
NPOrpaMMHOMY | IPOTPaMMUPOBAHUS, & CTEUWKXOJIJIEPOB B coryiacoBaHue TpeboBanuii k [10
00ECIEeYEeHHIO C | TaKXKe TEXHOIOTUU 4. N-accucTeHTHI B PEMH)KWHUPHUHTE: aBTOMATH3ALUS BBISIBICHUS U COTJIACOBaHMUS
3aMHTEPECOBAHH | MPOEKTHUPOBAHUS U MIPOTUBOPEUMBBIX TPEOOBAHUH Yepe3 aHAIN3 TEKCTOBBIX apTe(PaKToOB

bIMU CTOPOHAMMH

HUCIOIb30BaHuA 0a3
JAHHBIX

5. MHrerpanus cucteM ynpapienus TpedoBanusmu (Requirements Management) u BPM-
CHCTEM: eJITHOE TPOCTPAHCTBO JIJIsl OTCICKUBAHUS TpaHchopmaruu TpeOoBaHui B




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMINEeTEeHIHHU KOMINETEeHIHHU
UIIK-3.2 YMmeTn MPOLECCHBIE N3MEHEHUS
MPOBOJUTH aHAJIH3 6. BusyanbHas ananutuka npoueccos (Process Analytics) Kak sSi3bIK cOTTacoBaHUs
vcroTHeHusI TpeOoBaHMs K | TpeOoBaHmid Mex Ty 6mzHecom u UT
KOMITBIOTEPHOMY 7. brok4deitH 1 cMapT-KOHTPAKTHI B PEHHKUHUPUHTE CKBOZHBIX MPOIIECCOB: TEXHIMUECKOE
MPOTPaMMHOMY o0ecrieyeHne HEM3MEHHOCTH COTIIACOBAHHBIX TPEOOBaHUI
obecrnedeHuto u
BBIpa0aThIBATh BAPUAHTHI
peanuzanuu TpeOOBaHUHN K
KOMITBIOTEPHOMY
MIPOrPaMMHOMY
00€eCTIeYeHU IO
Tema 4. ITK-9 Cnocoben | MITK-9.1 3Hath TUNIOBBIE TEMBI 1JI1 PEOEPATOB
Texnonorus OCYIIECTBIISTH penieHus, OnOIMOTEeKH 1. PemH>xvHUPHUHT OU3HEC-TIPOIIECCOB: CYIIIHOCTD, IENTN U 3a/1a4H
PEUHXAHUPHHTA | OIEHKY U MIPOTPaMMHBIX MOAYJIEH, 2. DTansl peMHKUHUPUHTA OM3HEC-TIPOIECCOB
OusHec- corjacoBaHue 11a0JIOHBI, KJIACChI 3. MeTozpl aHaIM3a U TMarHOCTUKH CYIIECTBYIOIIUX OM3HEC-TIPOIIECCOB
IIPOLIECCOB CPOKOB 00BEKTOB, ucrionbdyemble | 4. CoBpeMeHHbIe HHCTPYMEHTHI penHkuHupuara: BPMN, ARIS, UML
BBITIOJTHEHHS pu pa3padoTke 5. OneHka prCKOB ¥ yIpaBIeHUE PUCKaMU IIPH ITPOBEJCHUH PEHHXUHUPHUHTA
IIOCTaBJIEHHBIX KOMIIBIOTEPHOT'O 6. OnTruMH3aIKs BPEMEHHBIX PECYPCOB IPU PEHHKMHUPHUHTE OU3HEC-TIPOIIECCOB
3aga4 MPOTPaMMHOTO 7. MeTo0510THsI OIICHKH PE3yJIbTaTOB PEUHKHUHUPUHTA
obecrnieueHus 8. [IpakTruecKuii ONBIT PENHKUHUPUHTA B POCCHICKUX KOMITAHUSX.

HIIK-9.2 YMmeTb
HCIIOJIB30BaTh KOMAHIHEIE
cpencTBa pa3paboTKu
KOMITBIOTEPHOTO
IIPOrPaMMHOI0
obOecreyeHus
Ocy1ecTBIATH
KOMMYHI/IKaIII/II/I C
3aMHTEPECOBAHHBIMU
CTOPOHAMU

9.Bmusaue UT-TexHonmoruit Ha 3 heKTUBHOCTh PEUH)KHHUPHHTA
10. [puHsATHE YyHpaBiIeHYeCKUX PEICHUH P BEIOOPE CTpaTETUH PEUHKUHUPUHTA

Tema 5. Beidop
MPOLIECCOB TSI
PEUHXUHUPUHTA

T1IK-3 Criocoben
ob0ecreunTs
COIVIACOBAHUE

UIIK-3.1 3uath
METOJIOJIOTUH pa3paboTKu
KOMITBIOTEPHOTO

TEMBI JIJI1 PEOEPATOB
1. MeTo/bl KOJIMYECTBEHHOM MTPHOPHUTU3AIINY POLIECCOB ISl PEUH)KMHUPHHTA: CPABHCHHE
MaTpPHIIbl BAXKHOCTB/CI0XKHOCTh, MeTo/ia Analytic Hierarchy Process (AHP) u nara-




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
TpeOoBaHMIi K MIPOrpPaMMHOT0O OpPUEHTHPOBAHHBIX MOJX0J0B HA OCHOBE METPHK IPOLIECCOB
KOMITBIOTEPHOM | 0OecreyeHus u 2. Ponb mponeccHoro MaiiHuHTa B 00BEKTHBU3AIMH BEIOOPa MPOLIECCOB IS
y TEXHOJIOTHEH PEHHXUHUPHHIA: OT BBIABIECHUS «CKPBITHIX» IPOOJIEM K COTIIACOBAHUIO IIPHOPUTETOB CO
IPOrpaMMHOMY | IPOTPaMMHUPOBAHUS, & CTEHKXOJIepaMH
00ECTeYeHHIO C | TaKKe TEXHOIOTUU 3. CornacoBaHnue KpUTEPHEB BHIOOPA MPOLIECCOB MEKAY CTEHKXOIAEPaMU: METOIBI
3aMHTEPECOBAHH | IPOCKTHUPOBAHUS U MIOCTPOCHHUS €IMHOM cuCTeMbl MeTpHK i 6uzHeca, UT u ¢punancos

bIMH CTOPOHAMU

HCIIOJIL30BaHus 0a3
JAHHBIX

4. IIporHo3upoBanne 6u3HEC-3PPeKTa penHKHHUPHHATA KaK OCHOBA COTJIACOBAaHUS BHIOOpA
npouecca: MeToibl orleHkH ROI, cHIKeHUs ONepalliOHHBIX PUCKOB U YITy4IIEHHS
KIIMEHTCKOI'O OIIbITa

5. Unentudukanus «0yTHUIOUHBIX TOPIIBIIIEK) Yepe3 aHAIN3 MPOIECCHBIX JaHHbBIX:
MCTO/bI BBISIBJICHHUA KPUTHICCKUX MTPOLECCCOB AJId PCHMHKUHHUPUHIA U COITIaCOBAHUA UX
MIPUOPUTETA C BiIaJeIbIIaMU

6. PEMH>KMHUPUHT «TUXUX KPU3UCOBY: BEIOOP MPOLIECCOB C HU3KOW BHIMMOCTBIO
poOJIEMBI, HO BEICOKMM COBOKYITHBIM yIIepOOM uepe3 aHalli3 COBOKYITHBIX METPHK

7. DTHYeCcKHe AUIEMMBI IPU BEIOOPE TPOLIECCOB TSl PEUH)KUHUPUHTA: OalaHC MEKITY
3 PEeKTUBHOCTHIO, COIMAIBHBIMU TTOCIIECTBUSIMU U COTJIACOBAaHUEM TPeOOBaHHH ¢
MIEPCOHAIIOM

Tema 6. ITK-9 Cniocoben | MITK-9.1 3Hath TUNIOBBIE TEMBI JJI1 PEOEPATOB
KopnopatuBHbie | OCyIIECTBISATH pelieHus, ONOIMOTEKH 1. Ocobennoctu ucnons3oBanusi ERP-crctem B mpoekTax peMHXHUHUPUHTA OU3HEC-
WHPOPMALMOHHBI | OLIEHKY U MPOTPaMMHBIX MOJyJIEH, MIPOLIECCOB
€ CUCTEMBI U COIJIaCOBaHHE 11a0JIOHBI, KIaCChl 2. O0nayHble CEPBUCH M TEXHOJIOTMU BUPTYAIM3ALIH B PEHH)KUHUPHHTE OM3HEC-
rio0anbHbIe CPOKOB 00BEKTOB, UCTIONIL3YEMbIE | MTPOIIECCOB
CeTeBbIC BBITIOJTHEHHUS pu pazpaboTke 3. BHenpenne CRM-cucteM u OLleHKa BIMSHUS Ha YJIy4dlIEHHE KIMEHTCKOTO CEepBUCa
TEXHOJIOTHH B MOCTaBJICHHBIX KOMITbIOTEPHOTO 4. NndopmarmonHas 6€300acHOCTh U 3aIlliTa JaHHBIX IPH PEUHXKUHUPUHIE Onu3HeC-
PEHHXHHUPUHTE | 33724 MPOTPaMMHOTO IIPOLIECCOB
ousHec- oOecrnieueHus 5. [IpoekTupoBaHue KOPIIOPATHBHBIX HH()OPMAIIMOHHBIX cucTeM Ha Tatdopme SAP B
IIPOLIECCOB NIIK-9.2 YmMets X0Jl€ PEUHKUHUPUHTA
WCTONBb30BaTh KoMaHHble | 6. Mcnonb3oBanue Business Intelligence (BI)-cuctem mist moiepsxky IPUHSTHS peIlICHAN
cpencTBa pa3padoTKH B X0JI¢ PEUH)KMHUPHUHTA
KOMIIBIOTEPHOTO 7. Ontumuzanus pabourx NpoLEecCOB U CHU)KEHUE ONEPalHOHHBIX PACXOI0B IIPH HOMOLIH
IPOrpaMMHOr0 TexHojyorui Big Data
obecnieueHust 8. Opranu3arys nporeccoB EKTPOHHOW KOMMEPIIMU U MHTETPAIINs C BHEITHUMH
OcyniecTBIsATH CHCTEMaMH B XOJIe pEHHKHHUPUHTA




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMINEeTEeHIHHU KOMINETEeHIHHU
KOMMYHHKALIUH C 9. CornacoBanue CpOKOB MpHY IU(YPOBU3ALMH CKIAJCKON JJIOTHCTUKU M TPAHCTIOPTHOM
3aMHTEPECOBAHHBIMU CITyKOBI IPEATTPHUSITHS
CTOpOHAMH 10. OpraHu3aioHHO-TEXHUIECKOe 00eCIIeYeHNEe MEPOTIPUSITUH 110 YITyUIICHHIO OHU3HEC-

IIPOIIECCOB C UCTIOIH30BAHNEM BeO-CEPBUCOB 1 MOOHIIHHBIX MTPIIIOKEHUI

Tema 7. OcHOBBI

[1K-3 Cniocoben

UIIK-3.1 3uats

TEMBI U151 PEGEPATOB

MOJEJIMPOBAHUS obecrneunThb METOAOJIOTHH pa3paboTku | 1. Monens OusHec-nporecca Kak «OOLIHiA S3bIK» TSl COTIIACOBaHUS TPEOOBAaHUIA:
Om3Hec- COTJIaCOBaHUE KOMITBEOTEPHOT'O CpPaBHUTENbHBIA aHAIHN3 BbIPA3UTENbHBIX BO3MOKHOCTeW HoTauuit BPMN 2.0, EPC u
IPOLIECCOB TpeOOBaHUI K IIPOTrPaMMHOI0 IDEFO0 B meperoBopax co CTeHKXoaepaMu
KOMITBIOTEPHOM | 0OecTieYeHus 1 2. Buzyanuzanus KoHQIUKTOB TpeOOBaHU Yepe3 MOACTUPOBAHHIE «KAK €CTh» H «KaK
y TEXHOJIOTHEN JOJKHO OBITB»: METOABI BBISIBIICHHS PACXOXKICHUN MEXIY 0’KUAAHUSIMU CTEHKXOJIICPOB U
MIPOrpaMMHOMY | IPOTPaMMHPOBAHHSA, a PEeaNbHOCTBIO IpoLecca
00ECTIeYeHHUIO C | TaKKe TEXHOIOTUU 3. CornacoBanue TpeOOBaHUH Yepe3 UTEPATUBHOE MPOTOTUITHPOBAHIE MOJICIICH !
3aMHTEPECOBAHH | IPOEKTUPOBAHUS U MIPUMEHEHUE METOIO0IOTUH «MOAETh — (PUI09K — KOPPEKLHS» B AUATIOTe CO
BIMU CTOPOHAMH | HCIIOJIb30BaHMA 0a3 CTEMKXONIEpaMHU
JTAHHBIX 4. MeTpukH KadecTBa MOJieNin OM3Hec-Tpolecca Kak OCHOBA JJIsl COTIIACOBAHUS
UIIK-3.2 Ymets TpeOOBaHMIi: KOIIMYECTBEHHBIE KPUTEPUH OIIEHKHU TTOJIHOTHI, HETPOTHBOPEYHBOCTH H
IIPOBOJINTH aHAIIN3 peannu3yemMocTu
WCTIONHEHMsI TpeOoBaHus K | 5. Posib aHanuTHKa TaHHBIX B TPAHCISAUK OM3HEC-TpeOOBaHUH B MIPOIIECCHBIE MOJIEIH:
KOMITBIOTEPHOMY METOIBI MPeoOpa3oBaHus HECTPYKTYPHUPOBAHHBIX OKHIaHUN B (POPMATH30BaHHEIE
POrpaMMHOMY snemeHTsl BPMN
00€eCTIeYeHHUI0 1 6. CornacoBanue TpeOOBaHUN K HCKIIIOUEHUSIM U OLIMOKaM Yepe3 MOJIEINPOBaHNE
BBIpabaTHIBATh BAPHAHTHI aNbTePHATUBHBIX TIOTOKOB: METO/IbI BBISIBJICHNUS U IOKYMEHTUPOBAHUS «HETaTUBHBIX
peanu3anuu TpeOOBaHUI K | CLIEHApUEBY
KOMITBIOTEPHOMY 7. UHaTerpauus Mozesei Ou3Hec-mpoueccoB ¢ TpeOOBAHUSIMH K JAHHBIM: METO/IbI
IIPOrPaMMHOMY COTJIACOBaHMsI OM3HEC-IOTHKH U CTPYKTYPBI IaHHBIX Yepe3 00beKThl JaHHbIX BPMN u
o0ecrnieueHnIo CIIOBapH JaHHBIX
8. DTHyeckue acneKThl MOACIMPOBAHMS: KaK H30eKaTh MAaHUIYJSIIUN CTEHKXOJIepaMu
Yyepe3 BU3yallbHOE MPEACTaBICHNE poIlecca IPH COTIACOBAaHUH TPEOOBaHUN
Tewma 8. IIK-9 Cnocoben | UITK-9.1 3HaTh TUIIOBBIE TEMBI JIJIS1 PEOEPATOB
@OYHKIMOHATBHOE | OCYLIECTBIIATh peueHus, OnbINOTEKH 1. OcHOBHBIE IPUHIMITEI U CTAHAAPTH GYHKIMOHAIEHOTO MOAEIMPOBaHUs OM3HEC-
MOJIETTHPOBaHKE OILIEHKY U MIPOrPaMMHBIX MOAYJIEH, IIPOLIECCOB
OusHec- COTJIaCOBaHUE 11a0JIOHBI, KJIACChI 2. Metoposorust IDEFO u €€ ncnosib30BaHKe B MPAKTHKE MOACIUPOBAHUS OHU3HEC-
IPOLIECCOB CpPOKOB 00BEKTOB, UCIIOTIB3yEMbIE | TIPOIIECCOB




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
BBITIOJTHEHUS npu pazpaboTke 3. buzHec-nipoueccsl NpennpusITHI U HHCTPYMEHTHI (PYHKIIMOHATILHOTO MOJICIMPOBAHNUS
MOCTaBJICHHBIX KOMITBIOTEPHOTO 4. [lpumenenue HyHKIMOHATBHOTO MOJETUPOBAHUS I OLIEHKHU 3(h(HeKTUBHOCTH OU3HEC-
3aga4 IIPOTPaMMHOI'0 IIPOLIECCOB.
obecrieueHUs 5. Coznanvie (hyHKIIMOHATBHBIX MOJIENEH MPOIECCOB 3aKYIIKH MaTepHAIIOB M CHIPHS Ha
MPENpHUITHH.
6. OyHKIIMOHATIBHOE MOJCIUPOBAHUE IPOU3BOICTBEHHOI'O IIPOLIECCA IPOMBIIUIEHHOTO
MPEaNPUSITHS
7. Ucnonp3oBanne QpyHKIMOHATHLHOTO MOJICIIMPOBAHHUS 1715 aHAIIN3a OU3HEC-TIPOIIECCOB
00CITyKMBaHHSI KIINCHTOB
8. Ilpouecc mpoaaxu NpOLyKUUH NPENIPUATHS U ero (YHKIHOHAIBHOE MOAETIHUPOBAaHHE
9. CpaBHeHME METOI0B (PYHKIIMOHAILHOT'O MOJICIIMPOBAHUS U UX TIPUMEHHUMOCTH B
Pa3MUYHBIX OTPACIISIX SKOHOMHKH
10. DddexTuBHOCTH GYHKIIMOHAIEHOTO MOIETUPOBAHHS B YIIPABICHUN KadecTBOM OM3HeC-
MIPOLIECCOB MPEANPHSITHUS
Tema 9. IMK-3 Cnocoben | UIIK-3.1 3Hatb TEMBbI VI PEOEPATOB
OOBexTHO- o0ecrneynThb MeToaosoruu pa3padboTkn | 1. KoHnenTtyansHbeie Mojenn OM3HEC-IOMEHa KaK OCHOBA COTJIACOBAHUS TEPMUHOJIOTUH
OPHEHTHUPOBAHHO | COTJIACOBaHME KOMITbIOTEPHOTO MEXy CTeHKXOiepaMy: NPUMEHEHHE OHTOJIOrHH U quarpamm kinaccoB UML ais
€ MOJISIUpPOBaHKEe | TpeOOBaHUH K MPOTPaMMHOTO yCTpaHEHHS CEMaHTHUECKUX KOH(MIMKTOB TPeOOBaHMIMA
ousHec- KOMITBIOTEPHOM | oOecTieYeHus u 2. Merononorus neepa-Illamma (OOSE) mist MogenupoBaHusi Ou3HEC-CHCTEM: KaKk
MPOLIECCOB y TEXHOJIOTHEN 00BEKTHBIE MOZEIH MPEOJO0JIEBAIOT PA3PhIB MEX Ly OM3HEC-TIOTUKON 1 apxuTekTypoit 110
NPOrpaMMHOMY | IPOTPaMMHUPOBAHUS, & [IPY COTJIaCOBaHUU TPeOOBAHUIM
00€ECIIEYEHHIO C | TAKKE TEXHOJIOTHH 3. O0bekThl nanHbix B BPMN 2.0 kak MOCT MKy ITPOLIECCHON U 00bEKTHOM
3aMHTEPECOBAHH | IPOCKTHPOBAHUS U napagurMaMu: METOIbl COrjlacoBaHMs TpeOOBaHUH K JIOTHKE IIPOLIECCca U CTPYKTYpe

bIMH CTOPOHaAMH

HCIIOIL30BaHus 0a3
JTAHHBIX

JAHHBIX
4. CemaHTHYECKHE CETH U Tpadbl 3HAHHMI KaK HUHCTPYMEHT BBISIBICHUS CKPBITHIX
TpeOOoBaHMii PU 00HEKTHO-OPUEHTUPOBAHHOM MO/ICIIMPOBAHUN OU3HEC-TOMEHA

5. Ponb aHanmuTHKA JaHHBIX B BepU(UKALMA OOBbEKTHBIX MOJENeH Yepe3 aHaIn3 PeatbHbIX
JIAHHBIX: METO/IbI BBISIBIICHUS PACXOXKICHUH MEXKTy KOHIICTITYaTbHOW MOJIENBIO 1
(hakTHUECKOW CTPYKTYPOH JaHHBIX

6. MopenupoBanue Ha ocHoBe npeneneHToB (Use Case Modeling) kak meTox
CTPYKTypH3alMy TpeOoBaHUH IS coryiacoBaHus Mexxay Ouznecom u UT B 00beKkTHO-
OPHECHTUPOBAHHOM TIOJIXO/IE

7. NaTerpanyst 00beKTHO-OPUEHTHPOBAHHOTO U POILIECCHOTO MOJICTUPOBAHUS Yepe3




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

Tumnosoe 3aj1aHue Il CAMOCTOATEIbLHOI padoThI

MaTTePHBI TPOSKTUPOBAHUS: MPUMEHEHHE IIA0JIOHOB «ArperaTty, «CoObITHE»
«Pemno3uTopuiiy ais coriiacoBaHus TpeOOBaHMIA K JAHHBIM M JIOTHKE

8. DTHUeckne TUIeMMBI 00BEKTHO-OPUEHTHPOBAHHOTO MOACIIMPOBAHUS: KaK H30eKaTh
MaHUITYJSIANA CTEHKXOJJIEpaMH Yepe3 BHIOOp YPOBHS aOCTPaKIMU U arperaii 00beKToB
IIPY COTTIACOBAaHUU TPEOOBAHUIA

Tema 10. ITK-9 Cniocoben | MITK-9.1 3Hath TUNIOBBIE TEMBI 1JI1 PEOEPATOB
Metononorus OCYILIECTBIIATH pemieHus, OnbINOTEKH 1. KonnuecTBeHHast OIIEHKA CPOKOB BBIIIOIHEHHS IIPOLIECCOB Yepe3 aTpUOyTHI 3JIEMEHTOB
BPMN OILICHKY U MIPOrPaMMHBIX MOAYJEH, BPMN 2.0: metoap! pacuéra IUKI-TaiiMa, BpeMEHU OKUAAHUSA U KPUTUYECKOTO IYyTH Ha
corjacoBaHUE 1a0JIOHBI, KJIacCh OCHOBE MOJIENU
CpPOKOB 00BEKTOB, UCTIONB3yeMble | 2. CHMyIISAIUS BBITOIHEHUS mporieccoB B cpene BPMN kak MeTo 1 mpOorHO3MpPOBaHHS
BBITIOJTHEHHS pH pa3padoTke CPOKOB: IprMeHeHrne HHCTpyMeHTOB Bizagi Modeler m Camunda Optimize mist orieHKH
MOCTaBJICHHBIX KOMITBIOTEPHOTO BEPOSTHOCTHBIX CIIEHAPHEB
3a1a4 POrpaMMHOTO 3. Naterpanns BPMN-moneneli ¢ naHHBIMU O ()aKTHYECKUX CPOKaX BBHITIOTHEHHUS: METOIBI
obecrieyeHust KaJTMOPOBKM MOJIENIEH Yepe3 NPOLECCHbI MaHUHT AJIs TOBBIIEHHUS] TOUHOCTH OLIEHOK
UIIK-9.2 Ymets 4. MogaenupoBaHue pecypcHbIX orpanndennii B BPMN kak ¢akTop peanncTHYHOM OlleHKH
KCIIOJIb30BaTh KOMaH/HBIE | CPOKOB: METO/IbI YUETA 3arpy3KH POJjiei, KOHPIMKTOB PECypCOB U ouepeeii uepes
cpeacTBa pa3padoTKH MaTTEPHBI MOJIEITUPOBAHUS
KOMITBIOTEPHOTO 5. BepositHocTHbIe 1UTI0361 B BPMN Kak 0OCHOBa /1J1 OLIEHKH PUCKOB CPbIBa CPOKOB:
MIPOrPaMMHOTO METO/JIbI pacuéTa 0’)KMIaeMOM JITUTEIFHOCTH C YYETOM albTePHATUBHBIX MapUIPYyTOB U
obecrieyeHust HCKITIOYEHHUH
OcymiecTBisaTh 6. MammHHOe 00y4eHue Il IPOrHO3UPOBAHMS CPOKOB Ha OCHOBE CTPYKTypsl BPMN-
KOMMYHUKAaIUU ¢ MoJiesielt: puMeHeHre rpadoBbiXx HeMpoHHBIX ceTelt (GNN) U1t OlleHKH JUTHTENEHOCTH
3aHHTEPECOBAaHHBIMU MIPOLIECCOB IO TOMOJIOTHH
CTOpOHaMH 7. CornacoBaHue CPOKOB Yepe3 BU3YAIM3ALHIO «IOPOXKHON KapTe» Ha ocHoBe BPMN:
METOBI TPAHCIIALUH MTPOIIECCHON MOJICH B TIOHSTHBIC JIJISl pPYKOBOJICTBA Tpaduku
JIeJUTaiiHOB U 3aBUCUMOCTEN
8. OxonoMuka cpokoB B BPMN: meTob1 pacyéTa CTOUMOCTH 3a1€pKEK U ONITUMU3AIII
MIPOIIECCOB IO KPUTEPHIO «BPEMSA-CTOMMOCTBY JII 000CHOBAaHHUSI MHBECTHIINH B YCKOPEHNE
Tema 11. IK-3 Cniocoben | UIIK-3.1 3HaTh TEMBI U151 PEGEPATOB
MogenupoBanue | 00ecreyuThb MeTozosoruu paspadbotkn | 1. Metomonorust ARIS kak ocHOBa 1 CTPYKTYpHPOBaHHOT'O COTJIaCOBaHMs TPEOOBaHUI:
MIPOLIECCOB B corjacoBaHue KOMITBIOTEPHOTO MPUMEHEHUE TIATH BUJOB OMUCAHUS JUIA BBISABICHUS U pa3pelieHsI KOHPIUKTOB MEXKIY
ARIS TpeOoBaHMIT K [IPOrpaMMHOr0 CTEHKXOoJIepaMu
KOMIIBIOTEPHOM | O0ecrieueHus! 1 2. MactpymenTsl coBMecTHOM padoTsl B ARIS Platform kak cpencrso dopmanmzaryu




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
y TEXHOJIOTHEN COTJIaCOBaHMs TPeOOBaHMI: BEpCHOHHOCTD, paboune MaKkeThl 1 MAaTPHUIIBI OTBETCTBEHHOCTH
NPOrpaMMHOMY | IPOTPaMMHUPOBAHUS, & 3. Unrerpauus ARIS ¢ nnctpymentamu nponeccHoro mainunra (Celonis, Disco) mst
00ECIIEYEHHUIO C | TAaKXK€ TEXHOIOTUU 00BEKTHBU3ALMH COITIACOBAaHMA TPEOOBAHMMN: OT «KaK JOJKHO OBITH» K «KaK €CTh Ha
3aMHTEPECOBAHH | IPOCKTHUPOBAHUS U JAHHBIX»
BIMU CTOPOHAMH | HUCIIOJIB30BaHMs 0a3 4. Ananutnueckue Bo3MokHOCTH ARIS 111 KonmuuecTBeHHON OLEHKH TpeOOBaHHMN: pacuéT
JAHHBIX METPHK IPOLECCOB (LUKI-TaliM, CTOUMOCTh, PUCKH) KaK OCHOBA ISl apI'yMEHTALNUH MIPH
COIJIACOBAaHUH
5. CemanTtuueckas monenb qaHHbix ARIS (ADF) xak ocHOBa 1151 COTJIaCOBaHUS
TEPMUHOJIOTUU MeX Ty Ou3HecoM U UT: MeToAbI MOCTPOSHHUS €IMHOTO TII0CCaApHS
TpeOoBaHMIA
6. Buzyanuzanus pacxoxaeHui TpeOoBaHHi yepe3 cpaBHEHHE Bepcuil Mopeneii B ARIS:
METOBI BBISIBICHUS U TOKYMEHTUPOBAHUSI M3MEHEHHH J1s1 IPO3PAavYHOr0 COTJIACOBAHUS
7. NaTerpanms ARIS ¢ cucremamu ynpasnenus TpedboBarmsmu (Jira, Confluence) ms
CKBO3HOH TPacCUPyEeMOCTH: OT OM3HEC-TPeOOBaHUS K SIEMEHTY IIPOLECCHONH MOAETH U
o0paTHO
8. Orpannuenus u pucku npumenenust ARIS npu cornacoBannu TpeboBaHuii: aHAIN3
KOTHUTHBHOM Harpy3Kku, CTOMMOCTH BJIaJICHHS U aJbTEPHATHUBHBIX IOAXO0J0B AJIS IPOCKTOB
C OrpaHUYEeHHBIMH pecypcamu
Tema 12. ITK-9 Cniocoben | MITK-9.1 3Hath TUNIOBBIE TEMBI JJI1 PEOEPATOB
KosnmvecTBeHHBIE | OCYIIECTBISATD penieHus, OnbINOTEKH 1. IlpoueccHblif MAaHUHT AJIS1 OLICHKH LIUKJI-TaliMa: METOABI pacyéTa NepLeHTHIICH,
METOABI aHAJIN3a | OLIEHKY U MPOTPaMMHBIX MOJyJIEH, ko3 duLneHTa Bapuauuy 1 TPOTHO3UPOBAHUS PEATMCTUYHBIX CPOKOB Ha OCHOBE
ousHec- COTJIacOBaHUE 1a0JIOHBI, KIacChl HUCTOPUYECKHX JIOTOB
MPOLIECCOB CPOKOB 00BEKTOB, UCTIOJIb3YEMbIE | 2. AHAIU3 Y3KHX MECT Yepe3 METPUKHU 3arPy3KH PECYpPCOB M BPEMEHH OXKUAAHUS:
BBITIOJTHEHHUS pu pazpaboTke KOJINYECTBECHHBIE METO/IbI BBIBIICHUS «OYTBUIOUHBIX TOPJIBIIIEK» U OLEHKH 3P deKTa ux
MOCTaBIIEHHBIX KOMITBIOTEPHOTO yCTpaHEeHHs Ha OOIIHe CPOKH
3ama4y MIPOrPaMMHOTO 3. [IporHo3upoBaHKue CPOKOB BBHITIOJTHEHUS Yepe3 PerpecCHOHHBIN aHan3 (GaKTOpOB
obecrieyeHust mpoliecca: BBISIBICHUE KIFOUEBBIX JPAaiBEPOB JUIMTEIBHOCTH U MOCTPOSHUE MPETUKTUBHBIX

HIIK-9.2 YmeTh
WCTIOJIb30BaTh KOMaH/THbIC
cpeacTBa pa3padoTKU
KOMIIBIOTEPHOTO
IIPOIPaMMHOI0
oOecrniedeHus

MoJIeJIeH [yl COIJIacOBaHUs Ae/UIaliHOB

4. Meton MonTte-Kapiio 17151 OIIeHKH PHCKOB CpbIBa CPOKOB: CUMYJISIIUS BAPUATHBHOCTH
MIPOLIECCOB U PacYET BEPOATHOCTH BBIITOJHEHUS 3a/1a4 B 33/IaHHBIN J€/UTaliH

5. Knacrepu3zauus npoueccoB o METpUKaM BBIOJIHEHU 111 AndepeHIMpOBaHHON
OIIEHKH CPOKOB: BBISIBIIEHHE THUITOB KEHCOB C Pa3HOM IUTEIHHOCTHIO M IOCTPOECHUE
CErMEHTUPOBAHHBIX MOJIETIEH OIIEHKH




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
OcyiecTBIsATh 6. Ananus koHpopmHOocTH (Conformance Checking) anst oneHKH pUCKOB OTKIIOHEHHA OT
KOMMYHHKALIUH C IUTAHOBBIX CPOKOB: KOJTMUECTBEHHBIE METOABI BBISIBICHHSI M OLCHKH BIMSAHUS OTKIIOHCHUH
3aUHTEPECOBAaHHBIMU Ha JleATIaiHEbI
CTOpOHAMH 7. CrommocTtHO-BpeMeHHo# aHanmn3 (Cost-Time Analysis) s oNTUMH3AINHE CPOKOB:

KOJIMYECTBECHHBIC METO/IbI OI[CHKU 3KOHOMHYECKOM 1EIeCO00Pa3HOCTH YCKOPCHHS
MPOLIECCOB NPU COIIACOBAHUU AEAJIAHHOB

8. IlporHO3MpOBaHUE CPOKOB C IPUMEHEHHEM MAIIMHHOTO 00y4eHus Ha rpadax:
HCIOJIb30BaHue rpad)oBbIX HEHPOHHBIX ceTer (GNN) 1S OleHKH JITUTeILHOCTH
MPOLECCOB MO CTPYKTYPE U KOHTEKCTY BBIMOJIHECHHUS

Kpumepuu oyenueanusa camocmoamenbHoil padbomol:

Ouenka Kpurepuu oueHnBanus
OTJINYHO BBICTABIIIETCS €ClI paboTa HOCUT HAyYHO-UCCIIEOBATENbCKUN XapaKTep, IPOaHAIM3UPOBaH M CJlIeJIaH CPABHUTENbHBIN
AHAJIN3 HECKOJIBKUX JIMTEPATYPHBIX UCTOYHUKOB, IPUBEIECHBI IPUMEPHI
Xopouio BBICTABJISICTCA €CIM IMPOAHAIM3UPOBAH M CHEIaH CPAaBHUTEIIbHBIM aHAIU3 HECKOJIbKUX JIMTEPATYPHBIX HMCTOYHUKOB,
IIPUBEJICHBI IPUMEPHI
YAOBJIETBOPUTEIbHO BBICTABJISICTCS €CIIU IIPOBEJICH CPABHUTEIBHBIN aHAJIN3 HAYYHO-METOUYECKOU JIUTEPATYPBI, IPUBEAECHBI IPUMEPHI

HCYAOBJIETBOPUTECILHO

BBICTABJIIETCS €CJIM paboTa MPoIUIa MPOBEPKY HAa aHTUILIAruaT U COOTBETCTBYET TpeOOBaHUSAM O(OpMIIEHUS




4.5. UHANBUAYAJIBHBIE 3ATAHUSA JJI KYPCOBBIX PABOT

KypcoBast paboTa mo3BoJsieT BBIIBUTH CTEIIEHb Bia/ieHUs 0a30BBIMU 3HAHUSIMH, YMEHHUSIMH M HaBbIKAMU, HEOOXOJUMBIMU I O0Y4YEeHUS, U
OIIpEAEIUTh YPOBEHD BIIaJICHUSI HOBBIM MaTE€PUAIIOM.

[IpuMepHbIe HHIUBUIYATbHBIC 3aaHKs (TEMbI) U1 KyPCOBBIX paboT:

KypcoBasi padota no yueGHOMY IUIaHY He PeIyCMOTpPeHa

Kpumepuu oyenuganusa Kypcoeoit pabomuoi:

Onenka Kpurepun oneHuBanusi

OTJIMYHO Conepkanre KypcoBOM pabOThl MOJHOCTBIO COOTBETCTBYET 3a/IaHMIO, COJEPIKAIIEMYCSi B METOJIMYECKUX YKA3aHUSIX, U
rwiany. [IpencraBieHsl pe3ynbTaThl CTPYKTYPUPOBAHHOTO U JIOTUYECKH MOCIIEI0BATEILHOTO 0030pa JIUTEPATYPHBIX U UHBIX
HMCTOYHHKOB TIO TeMme wuccienoBanusa. CTpyKTypa KypcoBOW paOOThI JIOTMUECKHM M METOJIWYECKHM BbIAEpkaHa. BepHo
orpezieNieHbl UICXOAHbIE JaHHbIE JUISl pacyeToB. Bee aHanuTHyeckue pacueTsl BHIMOIHEHB BEPHO, KOPPEKTHO MPUMEHEHBI
METO/Ibl APKOHOMHYECKOTO aHaju3a, HE HapylleHa METOAMKa aHalihu3a NpeIMeTa HuccieoBaHus. Bce BBIBOIBI U
peIoKEeHUsT yOeAUuTenpHO apryMeHTupoBaHbl. [Ipu 3ammuTe KypcoBoil paboThl 00yJaromuiicss MpaBUiIbHO U YBEPEHHO
OTBEYACT Ha BOIPOCHI MPEMOJaBaTelisi, JAEMOHCTPUPYET TIJIyOOKOE€ 3HAHUE TEOPETHUYECKOro MaTepHuayia, CIocoOeH
apryMEeHTHPOBATh COOCTBEHHBIE YTBEPKICHHS U BHIBOJIBI

XOpo1Io ConepxaHue KypcoBOil pabOThl MOJHOCTHIO COOTBETCTBYET 3aJaHHIO, COAEPIKALIEMYCS] B METOJUYECKUX yKa3aHUSX, U
wiany. [IpencraBiens! pe3yabTaTbl CTPYKTYPUPOBAHHOTO M JIOTHYECKHU MTOCIIEI0BATEILHOI0 0030pa JINTEPaTyPHBIX U MHBIX
HUCTOYHUKOB MO Teme uccienoBaHus. CTpykTypa KypcoBOM pabOThl JOTMYECKHM M METOJIMYECKH BblJEp)kaHa. BepHo
OTpeieNIeHbl UCXO/HBIE JaHHbBIE JJIs pacyeToB. B pacyerax 1omyckaroTcst He3HAUUTEIbHbIE (HE HCKaXAOIUe 00Iero uTora
OLICHKH) TOTPEIIHOCTH/OMNOKNA. BOJBIIMHCTBO BBIBOJOB M MPEAJIOKEHUN apryMEHTHPOBAHO, KOPPEKTHO MPHUMEHEHBI
METO/Ibl 5KOHOMHYECKOI'O aHalln3a, He HapylleHa METO/AMKa aHalu3a npeamera ucciegoBanus. OdopmieHnue KypcoBoit
pabOoThI ¥ TOJIyYEHHBIE PE3YJIbTATHI B IIEJIOM OTBEYAIOT TPEOOBAHUSM, U3JI0KEHHBIM B METOJMUECKHUX YKa3aHUsIX. IMeroTces
0JIHa-/IB€ HECYILIECTBEHHBIE OIIMOKH B HCIOJIb30BAHUN TEPMHUHOB, B IIOCTPOEHHBIX TMarpaMMax U cxemax, B opopmieHun
tabinu. HanuuecTByeT He3HauMTENbHOE KOJIMYECTBO IpaMMaTHUYECKHUX W/WIM CTUIMCTHYECKHX owmuoOok. [Ipum 3amure
KypcoBOH pabOThl OO0y4YarolIUiics NpaBWIBHO M YBEPEHHO OTBEYAaeT Ha OOJBIIMHCTBO BOIPOCOB IpEMNojaBaTes,
JEMOHCTPHUPYET XOpoIllee 3HaHHE TEOPETUYECKOro MaTepuaia, HO He BCEerja CIOoCOOEH apryMeHTHpPOBaTh COOCTBEHHBIE
YTBEp)KJIEHHsI U BBIBOABL. [Ipy HAaBOSAIIMX BONPOCAX NMPENoAaBaTes HCIPaBIsieT OMMOKH B OTBETE

Y1OBJIETBOPUTEIbHO ConepkaHre KypcoBOM pabOTHl TOJHOCTBIO COOTBETCTBYET 3a/IaHHIO, COJEPIKAIEMYCSI B METOJIMUECKUX YKa3aHHSIX, U
miaHy. Pe3ynbTaTel 0030pa JUTEPATYPHBIX M HMHBIX MCTOYHUKOB MPEJCTABICHBI HEJOCTATOYHO IOJIHO, HEJOCTATOYHO
JIOTUYHO W TIOCTIEA0BaTeIbHO. BepHO ompeneneHbl UCXOAHBIC JAaHHBIE IJIs PacdyeToB, HO MMEIOTCS TrpyOble OmMUOKH B
pacuetax. AprymeHTanusi BBIBOJOB M TMPEAJIOKEHUN ciabas WIM OTCYTCTBYeT. DKOHOMHYECKHE BBIBOJBI HOCST




KOHCTaTUPYIOIIUN (OomucaTeiabHbld) xapaktep. MMeroTcss oAHO-ABa CYIIECTBEHHBIX OTKJIOHEHHH OT TpeOOBaHUN B
opopmiieHHH KypcoBoil paboThl. [lomydeHHBIE pe3ynbTaThl B IEJIOM OTBEUAIOT TPEOOBAHHSM, W3JIOKEHHBIM B
METOJMYECKUX yKa3zaHusix. MIMeroTcs ojHa-[BE CYIIECTBEHHBIX OIIMOKU B MCHOJIb30BAaHUM TEPMHHOB, B MOCTPOEHHBIX
quarpaMmax H cxemMax. MHOTro rpaMMaTHYeCKUX W/HIU CTHIIMCTHYeCKuX ommuOok. [lpu 3ammTe KypcoBoil padOThI
oOyJaromuiicsi 10omyckaeT rpyOble OMMOKK MpU OTBETAX Ha BOMPOCHI MPENoJaBaTels, AeMOHCTPUPYET cllaboe 3HaHuE
TEOPETUYECKOr0 Marepuana, B OONBIIMHCTBE CIIy4aeB HE CIOCOOCH YBEPEHHO apryMEHTHUPOBATh COOCTBEHHBIC
YTBEP>KJI€HHS Y BBIBOJIbI

HECYAOBJIETBOPUTEC/ILHO

Conepkanne KypcoBOW pabOThI HE COOTBETCTBYET 3aJaHUIO, COJEpKAIIEMYCsl B METOJUYECKHX YKa3aHUsAX, U
wiany. HeBepHO ompeleneHbl MCXOIHBIE JAaHHBIE JUISI PAcueTOB, HEBEPHO M HE KOPPEKTHO MPUMEHEHBI METOJIbI
HKOHOMHUYECKOTO aHAIN3a. DKOHOMUYECKUE BBIBOIbI COJIEPKAT HEBEPHYIO 9KOHOMHUYECKYIO OlleHKY. MIMetoTcs Oosee 1Byx
CYILIECTBEHHBIX OTKJIOHEHUN OT TpeOoBaHUI B O(OpMIECHHUH KypcOBOM palOoThl. bBombioe KOJIMYECTBO CYIIECTBEHHBIX
OomMOOK MO CyTH PabOThl, MHOTO TI'PAMMATHUYECKUX M CTUIUCTHYECKUX OMMOOK M 1p. [lomyueHHble pe3ynabTaThl HE
OTBEUAIOT TPEOOBaHUSAM, H3JO0KEHHBIM B METOIWYECKHX YKazaHuax. [Ipu 3ammure KypcoBod palboThl oOyuaromuiics
JIEMOHCTPHUPYET cIab0e MOHMMaHUE MPOTPAMMHOI0 MaTepHalia, CTYJEHT HE MOXKET 3alllUTUTh CBOM PEIICHUS, JOMYCKAeT
rpyObie pakTUUeckre OMMOKH MPH OTBETAaX Ha MOCTABICHHBIE BOMPOCH MU BOBCE HE OTBedaeT Ha HUX. Kypcoas pabora
HE TpeJicTaBIeHa npenoaasaTento. O0yJaromuics He SBUIICS Ha 3alUTy KypCOBOM pabOThI

WoNoO~WNE

5. MATEPUAJIBI JJISI ONEHKH PE3YJIBTATOB ITIPOMEKYTOYHOMN ATTECTALIUA
[TpomesxyTouHas arTecTanus IPOBOAUTCSA B GOpME IK3aMeHa.
5.1. Bonpocs! Kk 3k3aMeHy:

OO01mas XapakTepUCTHKA, CYITHOCTh U MPUHIIUITH PEUH)KUHUPHHTA OU3HEC-TIPOIIECCOB.

OOBeKTH 1 007aCTH IPUMEHEHHS PEMH)KUHUPHUHTA OU3HEC-TIPOIIECCOB.

Opranu3zaiionHas CTPYKTypa MpeIIpHUaTHs Ha OCHOBE YITPaBIICHUS! OU3HEC-TIPOIIECCAMU.

[IpomeccHast opranu3aIus AesITeIbHOCTH npeanpusaTis. OCHOBHBIE METOIBI TporieccHoro ynpasienus: MRP, TQM, BPR, KM.

Hcnonp3oBanue nHOOPMAITMOHHBIX TEXHOJOTHI B PEMHKUHUPUHTC OM3HEC-TTPOIIECCOB,

Kopmoparusabie nHbOpMaImoHHbie cucTeMbl. COBpEMEHHBIE ITOAX0/IbI K TOCTPOSHUIO KOPITOPATUBHON MH(POPMAIIMOHHON CHCTEMBI.

TexHOIOTHS PEUHKUHUPUHTA OM3HEC-TIPOIIECCOB. DTaIlbl POBEICHUS OU3HEC-PEHHKHHUPHUHTA.

Mertoonoruu MoJieTupoBanus Ou3Hec-mporeccoB. O000IEeHHas MOIeNb Ou3Hec-Tporiecca. [1oax0pl K 0TOOpaKEHHUIO MOJIelieii OU3HEC-TIPOIIECCOB.
. lenu u xputepuu oNTUMU3ANUN OU3HEC-TIPOIIECCOB.

10 OyYHKIIMOHAILHOE MOJIEIMPOBAaHUE OM3HEC-TIPOLECCOB XapaKTePUCTHKA (YHKIIMOHAIBHO-OPHUEHTUPOBAHHBIX WHCTPYMEHTAIBHBIX IMPOTPAMMHEIX CPECTB
MOJIETTUPOBaHUs OM3HEC-TIPOLIECCOB.

11.00bEeKTHO-OPUEHTHPOBAHHBIH MOJIX0/1 K MOJICIIMPOBAHHIO OU3HEC-TTPOIIECCOB. XapaKTEPUCTHKA 00bEKTHO-OPHEHTHPOBAHHBIX HHCTPYMEHTAILHBIX POTPAMMHBIX
CPEICTB MOACTUPOBAaHUS OHM3HEC-TIPOLIECCOB.

12.Koyin4ecTBEHHbIC METO/IbI aHAJIM3a U ONTUMU3AIMK Ou3Hec mporeccoB: PCA-MeTo.

13.KoyinyecTBEHHbIE METO/IbI aHAJIM3a U ONITUMH3AIMK On3Hec npoieccos: ABC-meroz.




14.PennxuHUpUHT OHU3HECA

Ha OCHOBE I'JI00aIBHBIX CETEBBIX TEXHOJIOTHA. BHGKTPOHHLIﬁ ouzHec.

Kpumepuu oueHueanusn zauema c oueukoﬁ/amameua:

Ouenka

Kpurtepuu oneHnBanus

3a4YTCHO

OO0yyaromuiicst JOMHKEH: yMETb CTPOUTH OTBET B COOTBETCTBHHM CO CTPYKTYPOM H3J1araeMoro BOIpoca; mpoeMOHCTPUPOBATh
IIPOYHOE, AOCTATOYHO IIOJIHOE YCBOEHHE 3HAHUI NPOrpaMMHOI0 MaTepualla; MPOJEMOHCTPUPOBATh 3HAHHWE OCHOBHBIX
TEOPETUUECKHUX MOHATHUI; MPaBHIBHO (HOPMYJIHUPOBATH OINpPEAETICHHs; MOCIeA0BaTEIbHO, IPAMOTHO U JIOTUYECKU CTPOHHO
U3JIOKUTh TEOPETUUYECKUN MaTepuai; MpPOJEMOHCTPUPOBATH YMEHHUS CaMOCTOSITEJIbHOM paboThl C JMTEpaTypol; yMETb
CeNaTh TOCTATOYHO 0OOCHOBAHHBIE BHIBOJIBI M0 U3JIAara€MOMY MaTepHany.

HE 3a4YTCHO

O6yanOIHHﬁCﬂ ACMOHCTPUPYCT: HE3HAHUC 3HAYUTEIILHON YacTHU MpOorpaMMHOro mMarcpuajia, HE BJIAJICHHC MOHSITUUHBIM
arfrmnaparoM AWCHUILIMHBI, CYHICCTBCHHBIC OIINOKH IIpu MU3JI0KCHUU y‘I€6HOI‘0 Marcpuajia; HCYMCHUC CTPOUTH OTBCT B
COOTBCTCTBHUH CO CTpYKTypOﬁ H3JIaracéMoro BOIIpoCa, HCYMCHHC JCJIaTh BbIBOJBI 110 U3JIAracMOMY MaTepualy.

Kpumepuu OUeHueanusn zauema c OMEHKOE?/?KI“IMEH(I.'

Onenka

Kputepun onenuBanus

OTJIMYHO

BeicraBisiercs, eciii 00y4JaroImuMcs IPaBHIILHO U MOJHOCTHIO PACKPBITO COJICPIKaHUE MaTepralia B Ipe/eiaX mporpaMMel,
YETKO U HpaBI/IJ'IBHO JAHBbI OHpeI[CJ'ICHI/Iﬂ nu paCKpBITO conepmaHHe HOH?[TI/II71, TOYHO HUCITIOJIB30BaAHbI Hay‘IHI)IC U TCXHUYCCKUC
TEPMHHBI, B OTBETE€ HCIOJB30BaHbI paHee MPHOOPETEHHBIE TEOPETHUUECKHE 3HAHUS, CIETaHbl HEOOXOAMMbIE BBHIBOABI H
00001IeHNs

X0po1o

BBICTaBJ'IHeTCH, €Clin O6y‘IaIOIJ_[I/IMC$I PACKPBITO OCHOBHOC COHACPKaHHUEC MaTcpHualia B IIPEACIaX IMPOrpaMMbl, IaHBI
OMpeaACIICHNA U PACKPBITO COACPKAHNEC HOHSITPIfI, B OTBETC UCIIOJIB30BaHbI PaHEC HpI/IO6peTéHHI)Ie TCOPCTUUCCKHUEC 3HAHWA,
CACIIaHbI HCO6XOI[I/IMBIG BBIBOJbI 1 O606H.I€HI/I$[, HO NPUCYTCTBYKOT HC3HAYUTCIIbHBIC HAPYHICHUS B IMOCJIICAOBATCIIBHOCTU
N3JI0KCHU A, UMCIOTCA OJJHA-IBC HCTOYHOCTH B COACPIKAHUN OTBETA

YA0BJE€TBOPUTECJIBHO

BBICTaBJ'IHeTCH, €Clin O6y‘IaIOIJ_[I/IMC$I COJCprKaHNC yqe6H0r0 Marepuajia H3JI0XKCHO @paFMCHTapHO, HC BCCraa
MMOCJICA0OBATCIIbBHO, HC JaHbl OIIPCACIICHHA, HC PACKPBITO COACPIKAHHC HOH?[TI/Iﬁ, WJIN OHHU H3JIOKCHBI C OIHI/I6KaMI/I,
JAOIMYCKAOTCA OIIMOKHM U HETOYHOCTU B UCIIOJIb30BAHHHU Haquoﬁ TCPMUHOJIOTUH, OTCYTCTBYIOT BBIBOABI 1 O606H_ICHI/I}I us3
NpEaAbIAYIICTO MaTCpurajia, HJIM BO3SMOXXHbBI OIMOKYU B UX U3JI0KEHUH

HEY0BJICTBOPHUTE/IBLHO

BBICTH.BJ'IHCTCH, €Clin 06y‘{aIOH_[PIMC}I OCHOBHOC COACPIKAHUC y‘-IC6HOl“0 MaTcpurajia HEC PACKPBITO, HC NAKOTCSA OTBCTHI HaA
OCHOBHBIC BOIIPOCHI, AOMYCKAIOTCA pr6ble OmMOKH B OIpECaACIICHUN HOHHTI/IfI, B HCIIOJIB30BAHUKU TEPMUHOJOIHH,
OTCYTCTBYIOT BBIBOIBI U 0606H_[CHI/I$I




6. MATEPHAJIBI 1J151 JMATHOCTUYECKOM PABOThI
3amanus 111 TUarHOCTHYECKOHN pabOoThI TOJDKHBI 00ECTIeYnBATh OIICHKY MOJIHOCTHIO WIIM YaCTUYHO C(hOPMHUPOBAHHBIX KoMIieTeHITni. Kaxknoe
3aJJaHKe JOJDKHO OBITh IMPHUBSI3aHO K TOMY WJIM HHOMY WHAUKATOPY C(HOPMUPOBAHHOCTH KOMITCTEHIIHIA.
Ilpu ¢popmupoeanuu 3a0anuii 013 OUAZHOCMUYECKOU PAGONbL HEOOXOOUMO UCNOIL30BAMb MECHI08ble 3A0AHUSA C1EOYIOUUX MUNOE.
Tun 3ananus 1. 3agaHust 3aKPHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHSI.
Tun 3aganus 2. 3aaHus 3aKPHITOTO TUTIA HA YCTAHOBJIICHHUE MTOCIICIOBATEILHOCTH.
Tun 3ananus 3. 3aganuss KOMOMHUPOBAHHOTO THUTIA, TTPEIIOIATAOIINE BBIOOP OJHOTO MPABHIBHOTO OTBETA U3 MPEUIOKEHHBIX
Tun 3ananus 4. 3agaHuss KOMOMHHUPOBAHHOTO THUTIA, MPEATIOIATAIONINE BBIOOP HECKOJIBKIX OTBETOB U3 MPEI0KEHHBIX
Tun 3aganud 5. 3agaHus OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM.
Bce Tunbl 3a1aHnii 10/LKHBI OBITH MPEACTABIEHBI He MEHee OTHOTO pa3a.




Ne Tema Kon HNupukatop Tun 3aganme Yposensn
n/n 3aHATUA KOMIICTCHIIMN 3alaHUA OCBOCHUHA
KOMIIETCHIIN
Hu
Bapuant 1 Bapuant 2
Tema 1. IK-3 HIIK-3.1 1 3ananue 1. YcranoBure coorBeTcTBUE | 3amanue 1. YcTaHOBUTE COOTBETCTBHE Ba3zosnwrii (1-
OO6mmas Criocoben 3HaTh MEXy IPUHIMIIAMU PEHH)KUHAPUHTA | MEXKAY NOHATUEM PEUH)KWHUPHHTA U €T0 | 3 MUHYTHI)
XapakTepu | o0ecreqnThb METOJI0JIOTUHI OM3HeC-TIPOLECCOB U UX OTpezieIeHUEM B KOHTEKCTE
CTHKa, COTJIacCOBaHKHE | pa3paboTKU COJIepKATENIbHON XapaKTEPUCTUKOM MPOEKTHPOBAHUS MHPOPMAIIHOHHBIX
CYIITHOCTh | TpeOOBaHWHN K | KOMITBIOTEPHO [purmun | XapaktepucTuka CHUCTEM
u KOMIIBIOTEPHO | TO PEUHXUH
MPUHLHUIIBL | MY MIPOrPaMMHOIO WpPHUHTA [Honstue | Onpenenenue
PEMH)KMHU | IPOrpaMMHOM | oOecriedeHust 1. A.
puHTa y u Oynname | IlepenpoeKkTrupoBaHU 1. A. lesTenbHOCTD 1O
Ou3Hec- 00ecCITeYeHUI0 | TEXHOJIOTHEN HTQJIBHBIA | € IPOIECCOB «C Peunxu | panuxkanpHOMY
IIponeccoB | € nporpaMMupo YHCTOTO JIUCTay, 06e3 HUPHUHI' | IICPEOCMBICIICHUIO U
3aWHTEpPEecOBa | BaHWA, MIPHUBSI3KU K OuzHec- | GyHIAMEHTAIHHOMY
HHBIMU TaKxe CYIIECTBYIOINM MIPOLIECC | MTEePETPOESKTHPOBAHUIO
CTOpPOHAaMH TEXHOJIOTUH CTPYKTypam H OB OM3HEC-TIPOIIECCOB
MIPOEKTUPOBaH yHacle0BaHHBIM (BPR) JUTSL TOCTHKEHHUS
ua u UT-pewrenusam JpaMaTHYECKUX
HCIIOJIb30BaHU 2. b. KapnunansHoe YITy4IIeHIH
s 6a3 TaHHBIX Panukane | nmepeocMeiciieHHE KJIFOUEBBIX
HBIN OM3HEC-JIOTHKH, rokaszaresen
OTKa3 OT
YCTapeBIINX MPABUIT 2. b.
Y JOMYIICHUI CkBo3Ho | IlociaenoBaTenbHOCTD
3. B. JlocTmkenue i B3aHMOCBSI3aHHBIX
Hpamatuda | xpatHOTO (B pa3bl) IpoLIECC | ONEpaLUii,
ecKuit YITydIICHHS CO3/AIOMINX [IEHHOCTh
nokasareien JUTSL KIIMEHTA U
3¢ heKTUBHOCTH OXBaThIBAIOIINX
(CpokH, CTOMMOCTb, HECKOJILKO
Ka4decTBO) (YHKITMOHATBHBIX
4. I'. ®okyc Ha noJipa3AeIeHUN
[IporeccH | cKBO3HBIX OM3HEC-
bIi MpoIeccax BMECTO 3. B. CymectByromas




UIIK-3.2
VYMeTh
MTPOBOIUTH
aHaums3
HUCIIOIHEHHS

(YHKITMOHATBHBIX
MojIpa3ieIeHUH;
dhopmupoBaHUe
MIPOIIECCHBIX KOMAaH]T

[IpaBunbHBIE cOOTBETCTBUSA: 1-A, 2-b,
3-B, 4T

3ananue 2. Ananu3 TpedoBanuii k 110
JUISL peMH)KUHUPHUHTA TTpoliecca
00pabOTKH KIMEHTCKUX 00paIeHuil ¢
Y4ETOM MPUHIIAIIOB PAJUKAIIEHOCTH U
MPOLECCHON OpUEHTAIUU
VYcioBue-kenc:

B ctpaxoBoii koMmaHuu mpouecc
«O0paboTKa CTPaxoOBOTO CITydash»
XapaKTePHU3yeTCsl CIASAYOIMUMA
npobiieMamu:

VYHacnen | nHpOpMauOHHAS
OBaHHas | cHcTEMa, 4acTo

nc OCHOBaHHas Ha
yCTapeBIINX
apXUTEKTypax,
KOTOpasi MOXET OBITh
3aMEHEHa B XO/IC

PECUHKUHUPUHTA
4. I'. ®opmanuzoBanHOE
[ponecc | onucanue 6usHec-

Hast mporiecca (HanpuMmep,

Mozenb | B HoTaruu BPMN),
UCTIONB3yeMOe Kak
OCHOBa ISt
MPOEKTUPOBaHUs 6a3
JAHHBIX U
MIPOrPaMMHOI0
obecrieyeHust

[IpaBunbsHBIE cooTBeTCTBUSA: 1-A, 2-b, 3—
B, 4TI

3ananue 2. AHaau3 KOH(IUKTA
TpeOOBaHUI MPU PEUHKUHUPHUHTE
npoliecca KpeAUTHOIO CKOPUHTa 1
BBIpa0O0TKa apXUTEKTYPHBIX
KOMITIPOMHUCCOB

VYcnoBue-keiic:

bank miianupyeT peMHXUHUPUHT
nporecca «KpeauTHOe CKOPUHTOBAHHEY C
MPUMEHEHNEM MAIIMHHOTO 00yUeHHS.
Texymuit npouecc:

e Bpemst puHsITHS perieHus: 2 Jaca
(pyuHas mpoBepka 15 mapameTpoB)




TpeOOBaHUS K
KOMIIBIOTEPHO
My
MPOTPaMMHOM
y
o0ecIeyeHnIo
u
BBIpa0ATHIBATh
BapHAaHThHI
peanu3anun
TpeOOBaHU K
KOMIIBIOTEPHO
My
NIPOrPaMMHOM

y
00€eCIIEYEHNTO

e Cpennee Bpemst 00paboTku: 14 nHei
(TpeboBanue prIHKa — He Oonee 3
JTHEH)

¢ 7 (pyHKIMOHATBHBIX TTOApa3AeIeHUI
YYacTBYIOT B ITpoLiecce ¢ 23 TOYKaMu
nepeaay JOKyMEHTaluu

® 40% obpameHuit TpeOyIoT
MOBTOPHOTO 3aMpoca TOKYMEHTOB U3-
3a omMOOK BBOAA

e Cucrema yuéra npeCTaBisieT cO00H
5 pa3pO3HEHHBIX NPUIIOKEHUN
(1C:Byxranrepus, kacromaas CYB]]
Ha MS Access, Excel-peectpsi,
(hakCHMUITBHBIE KOTINH, OyMa)KHBIC
ApPXUBBI)

TpeboBanusa K HOBOMY IIPOrPaMMHOMY
obecrieueHunto, CPOPMYIHPOBAHHEIE
Om3HECOM:

1. «CoxpaTtuthb BpeMsi 00paboTKu
CTPaxoBOro ciyyvas 10 3 JHeil»

2. «McKIr0unTh PY4HOU BBOJI IaHHBIX
KITUCHTOM)

3. «Ob6ecneunTh NPO3pPavyHOCTD
cTaTyca JJsl KIIMeHTa B PeKUMe
pearbHOTO BPEMEHNY

4. «IaTerpupoBaTh Bce HCTOUHUKH
JaHHBIX B MHYIO CUCTEMY»

5. «CHH3UTB KOJMUYECTBO OIIMOOK
BBOJIa JAHHBIX 0 MeHee 5%»
3anaHue:

1. [IpoBeauTe aHATN3 KAXKIOTO
TpeOOBaHMS C TOYKH 3PEHUS
NPUHLMIIOB PEMHXUHUPUHTA M.
Xammepa u k. Yamnu

2. Pa3paboraiite 1Ba BapuaHnTa
peanm3ainuu TpedoBanuii k [10:

e Otkassl 10 CKOpUHTY: 35% (U3 HUX
22% — MoTeHIHAIbHEIE
JIOOPOCOBECTHBIE KITUEHTHI)

e lcrionk3yercs yHacae[oBaHHas
cucrema Ha COBOL c¢ unaTepdeiicom
1990-x ronos

[IpoTuBOpeunBLIC TPEOOBAHUS K HOBOMY
ITO oT pa3HBIX CTEHUKXOIACPOB:
Cretikxon | Tpebosan | Ilpuopurer
aep ue

Puck- «Mogenbp | Kputunueck
MEHE/)KM | CKOpUHIa | Ui

€HT JIOJI’KHA
OBITH
THOJHOCTH
10
HHTEpIpE
TUPYEMOU
(white
box) st
peryssaro
pHOI
OTUYETHOC
TH
Otnen «Coxkpatu | Beicokuit
POJIaXK Tb BpeMs
MPUHATHUSL
peuieHus
1o 30
CeKYH]I
IS
TOBBIIIEH
s
KOHBEpCH
»




BapuanT A (MHKpeMeHTaIbHBIN)
Bapwmant b (penHXUHUPHHTOBBIIA)

3ananue 3. CornacoBanue TpeOOBaHUI
K CHCTEMe PeHHKUHUPUHTA IIporecca
yIpaBlieHHs 3arlacaMu ¢ IPUMEHEHUEM
Metoaa npuoputuzanuu MoSCoW u
TeXHUKH «I1Th mouemy»
VYcnoBue-keiic:

Komnanust po3HUYHON TOPTOBIH
3aITyCKaeT MPOCSKT PEHHKHHUPHHTA
nporecca «YIpaBJICHHE 3ariacaMim» ¢
LEJBIO TIepexo/ja OT PYIHOTO
IIJIAaHUPOBAHUA K CUCTEMEC
MpPOrHO3UpYIOIIeH aHanuTuku. Ha
aTane coopa TpeOOBaHMI BhISIBIICHBI
CIEYIOIINE TIO3UIMN OT KITIOYEBBIX
CTEHKXOJIIEPOB:

Creiikxo | TpeboBan | OGocHOBaH
anep ue ne

Hupekro | «IIporHo3 | CHuxeHue
p o crpoca U3JEepPKEK
JIOTUCTH | JOJKEH Ha

Ke CTPOUTBC | XpaHEHHE U
1 Ha neuImT
OCHOBE
MAaIInHHO
ro
00yJeHIS
c
TOYHOCTh
10 HE
HUXKeE

95%»

IT-
JermapTaMm
eHT

«Obecneu
HTh
HHTETpAaIl
HIO C
YHAcIen0
BaHHOH
CHCTEMOM
0e3
TOJTHOM
3aMEHBI
(Oromxet
orpaHuye
H 5 MITH

pyo.)»

Cpenuuit

IOpunuue
CKHH
oTJen

«Bce
peleHus
JIOJDKHBI
JIOTHPOBA
ThCS C
BO3MOKH
OCTBIO
MOJTHOT'O
BOCCTaHO
BJIEHUS
KOHTEKCT
a Juist
CyIeOHBIX
CIIOPOBY

Kpurtnueck
15078

AHaTUTHK
W JAHHBIX

«Jlonnep
KKa
OHJIaMH-
o0OyueHus
MOJCIH
Ha HOBBIX
JAHHBIX

Bricokuii




Havanpn
UK
CcKJIazma

«UuTepd
elc
CHCTEMBI
JIOJDKEH
paboTaTh
6e3
HHTEpHET
aB
YCIOBHSAX
IJI0XOH
CBsI31 Ha
CKJIQJIC»

OnepaTtuBH
0CTh
TIPUEMKH/O

TIPY3KH

dunanc
OBBINA
TIUPEKTO

p

«Cucrema
JIOJDKHA
UHTETPUpP
OBaThCA C
1C:Ympas
JICHUE
TOPrOBJIE
i 8.2 Oe3
3aMEHbI
TeKyLIel
BEPCUI»

bromxeTHBI
e
OrpaHUYCH
ns (Makc. 3
MJH pyo0.)

AHamut
UK
JTAHHBIX

«Jlopnep
JKKa
OHJIaliH-
o0OyueHus
MOJIENIHN
pu
MOCTYILIE
HUHU
HOBBIX
JIaHHBIX O
MIpOJIaKax
»

Ananrtanus
K
CE€30HHBIM
KoJIe0aHus
M

IS
aJanTany
H K
PBIHOYHBI
M
H3MEHEHHU
SIM

3ajganue:

1. [TpoBeauTe aHATN3 KOH(IIUKTA
TpeOOBaHUH C TOUKH 3pEHUS IPUHLIUIIOB
PEHHXHUHUPUHTA

2. PazpaboraiiTe apXuTeKTypHOE
pelieHune, pa3pemnariiee KOHPIAKT
TpeOoBaHMIT Yepe3 maTTepH
npoektupoBanus «Ctparerus» (Strategy
Pattern)

3. Onummre apXUTEKTypHBIA
KOMITIPOMUCC JJIsl HHTETPALUH C
YHAcJIeJIOBAHHOW CUCTEMOM

4. Pa3paboraliTe METPHKY OLIEHKH ycIiexa
PEHHXUHUPUHTA, 00 BEIUHSIOINLYIO
TpeOOBaHUs BCEX CTEHKXOIEPOB

3aganue 3. Gacuuranusa ceccuu
COTJIacOBaHUsI TPeOOBAHMI K CHCTEME
PEMHXHHUPHHTA IIPOLIECCa KIMEHTCKOTO
cepBHUCa ¢ IPUMEHEHHEM METO1a
«denbdu» 1 KapThl SMIIATUH
CTEHKXO0JIIEPOB

VYcnoBue-keiic:
TenekoMMyHUKAITHOHHAS KOMITAHHSI
MIPOBOJIUT PEHHKUHUPHUHT ITpolecca
«O06paboTKa xKatod KIMEHTOBY C LEINBIO
COKpAILleHHUsI BpEeMEHH PeLIeHus ¢ 5 qHel
110 4 yacoB. Ha moaroroBuTenbHOM
BCTpEYe C TPEMsl KITFOUEBBIMH




Opunuy
€CKHi1
OTJIeN

«Bce
MPOTHO3bI
JIOJIKHBI
COIIPOBOX
JlaTbCs
pacuéram
u
JIOBEPUTE
JIBHBIX
HWHTEpBaI
OB JIJI4
3aIUThI
oT
MPETEeH3U
i
MOCTaBLIU
KOBY

IOpunuuec
Kas
0e301acHoC
Thb

3amanue:

1. IlpoBenute ananu3 TpeOOBAHMHA
4yepe3 MpU3My MPUHIIUTIOB
PEUHXUHUPHUHTA
2. IlpuMeHnTE METOI IPUOPUTH3AIIAN
MoSCoW 14 coritacoBaHHs

TpeOOoBaHMI

3. IIpumenute Texuuky «I1atp
MOYEMY» JUISl BBISIBIICHHSI KODHEBON
noTpeOHOCTH CTeHKXoIaepa

4. lloaroroBbTe apredakt
COTJIACOBAHUS — MaTPHUILY
KOMIIPOMMCCOB

CTCfIKXOJIILCpaMI/I BBISIBJICHBI
B3aMMOHWCKIIIOYAKOIINEC Tpe6OBaHI/I$[Z

Creiikxo | TpeboBan | CkpsITas
anep ue MOTHUBAIHSA
(me
O3By4YEHHAs)

PykoBon | «Bce CoxpaHnenue
UTeINb KaAITOOBI mrara
KOHTaKT- | JOJDKHBI | OIIEPaTOpOB
nentpa | obpabarer | (200

BaThCsA YeJloBeK),

oreparop | crpax

amu 0e3 COKpAIeHHUH

aBTOMATH

3aLuny
Hupexto | «Ilomnas | JemoHcTpan
p mo aBTOMaTH | Ml ycriexa
udpoB | 3anus UG POBOI
n3anuu | 00paboTk | TpaHchopma

U uepes UM IS

yar-00Ta | TOMyYeHUS

c U» OoHyca
Hauanen | «Kaxmoe | Munumusaig
UK pelieHne | usi pUCKOB
IOpUINY | 110 CyneOHBIX
€cKoro | xkauobe HCKOB U
oTxaena JIOJIKHO mTpadoB

NPOXOIUT | peryysropa

b PYYHYIO

MPOBEPKY

IOPUCTOM

»

3aganue:




1. PazpaboTaiite miaH ¢pacunuranyuu
CECCHU COTITIACOBAHUS

2. [lpoBenuTe aHa M3 yepe3 MPU3IMY
MPUHIMITOB PEMHXUHUPUHTA

3. Pazpabortaiite apTedakT coriiacoBaHus
— KOHTPAKT TpeOOBAHMIA
4. Usnoxwute, Kak
apredakT coriaacoBaHUs

MPEIJI0KEHHBII

Tema 2.
Opranusa
OUOHHAaA
CTPYKTypa
KOMITaHU U
Ha OCHOBE
yIIpaBJICH
ns1 Ou3Hec-
mporecca
MH

I1K-9
Cnocoben
OCYILECTBIIATH
OLICHKY U
cOIIacoBaHHUeE
CPOKOB
BBIITOJIHCHUA
IIOCTaBJIEHHBIX
3a7a4

HIIK-9.1
3HaTh
THUITIOBBIC
peleHus,
OUOINOTEKH
NIPOrPaMMHBIX
MOJTyJIEH,
11a0JIOHBI,
KJIaCChI
00BEKTOB,
HCTIONb3yEeMBbIC
npu
pa3paboTke
KOMIIBIOTEPHO
ro
IIPOrPaMMHOI0
obecreueHus

3ananue 4. YcTaHOBHTE COOTBETCTBUE
MEXKIY POJIbIO B MMPOIIECCHO-
OPUEHTHUPOBAHHOW OPraHU3allMOHHON
CTPYKTYpPE U TUIIOBBIM IPOrpPaMMHbBIM
1abJI0HOM/KJTacCOM TS e€
peanuzauuu B UT-cucteme
TIpaBJIcHUs] ON3HEC-POIIeCCaMH

Ponr B TumnoBoi

OpraHm3aIl | MPOrPaMMHBIH

HOHHOM m1a0I0H / Kiace

CTPYKType | oOBekTa

1. A. Kitace

Bnanener; | ProcessGovernanceS

mporecca | ervice ¢ MeToJaMu

(Process | ycranoButh_kpi(),

Owner) MPOBECTH_ayaUT TIp
orecca(),
WHUIIMAPOBATH PEUH
KUHUPUHT() —
peanu3yer marrepH
«Dacamy 1
yIpaBICHHS
MeTpI/IKaMI/I 158
KadeCcTBOM ITpoliecca

2. b. Kitacc

VYupasnst | ProcessOrchestrator

IOIIUN C METOIaMH

3amanue 4. YcTaHOBHUTE COOTBETCTBHE
MEXIy THIIOM OpTaHH3aIlHOHHON
CTPYKTYpPBbI, ODHEHTUPOBAaHHOU Ha
MIPOIIECCHI, H THTIOBBIM apXUTEKTYPHBIM
penreHreM / OMOITUOTEKOH ISt e
MOJICP’KKK B MHOPMAIIMOHHON CHCTEME

Tun Tunosoe UT-pemienue /
opranm3 | OmbmmoTeka

AIMOHHO

i

CTPYKTY

pHI

1. Yucrto | A. MukpocepBucHas
NpPOIIECC | apXHUTEKTypa ¢

Hast JIOMEHHBIMH CEPBHCaMU
CTPYKTY | TO TIporieccam

pa (mampumep, order-service,
(cxso3u | fulfillment-service),

ble peanm3oBaHHas Ha Spring
nporecc | Boot + Netflix OSS —

Bl 6€3 KaX bl MUKPOCEPBHUC
(byHKIIM | HHKAIICYTUPYET JOTHUKY
OHAJIBHBI | OJTHOTO CKBO3HOTO

X mporiecca

oJpasz

€JICHUH)

2. b. IInardopma BPM ¢

Bbazosbiii (1-
3 MUHYTBI)




MpOLIECCO | 3aIyCTUTh HMHCTaHC(

M (Process | ),

Manager) | MOHHUTOPHUTH HCIIOJIH
enue(),
00paboTaTh_ HMCKIIOY
eHue() — peanmsyeT
naTTepH
«OpkecTparop» uist
KOOpPJMHAIINU
UCTIOJTHEHHS
npoiecca

3. B. UnTepdetic

Ucnomaut | TaskExecutor ¢

ellb METOJIOM

3aJa4u BI)IHOJ]HI/ITL(KOHTCKC

(Task T_3a7a4m) —

Performer | PesymbTar u ero

) peanuzanuu
(mampumep,
HumanTaskExecutor
AutomatedTaskExec
utor) —
JEMOHCTPHPYET
noIMMOPGU3M JUTS
HOJICPIKKU PYUHBIX
"
ABTOMATU3UPOBAHHbLI
X 33734

4. I'. Knacc

Amnamutuk | ProcessMiningAdapt

MPOIIECCO | er C MeTOIaMHu

B (Process | n3Bneus_soru(),

Analyst) MOCTPOUTH_BAapHAHT

bI_TIOTOKA(),
BBISIBUTH aHOMAJTHH(

Martpuu | noaaepKKOi MaTpUYHOU
Hast MapUIpyTU3aLHX 33834
ctpykty | (Camunda BPM wmmn

pa Flowable),

(pysKm | ucmonp3yromas
OHAJIbHBI | KACTOMHBIE PaCLIMPEHNS
e IUIST OTOOpaXKEHUS
nojpaszl | JIBOMHOW MOJYMHEHHOCTH
eNeHHs | Yepe3 aTpUOyTHI

+ functionalDepartment u
nporecc | processTeam B 00beKTe
HbIE UserTask

KOMaH[

Bl)

3. B. Peectp npomueccHbIx
Crtpykty | cepBucoB (Service

pac Registry) Ha 6aze
nentpam | Consul/Eureka ¢

u METaJaHHbIMHU O
KOMIIETE | KOMIIETEHIHUSX,

HIUU 10 | peaIn30BaHHBIA Kak
MPOLECC | OTAEIBHBIN MUKPOCEPBUC
am (CoE | process-competency-

— registry aus

Centers | AMHAMHYECKOTO MTOMCKA
of 9KCIEPTOB U LIa0JIOHOB
Excellen | pemennii

ce)

4. I'. IunaMuyeckuii myi
CereBasi | UCIIOJTHUTENEH HA OCHOBE
(mpoexT | marrepHa «Azantep» c
Has) HHTErpanuen

CTPYKTY | KaJeHAApPHBIX CHCTEM
pac (Google Calendar API,
BpemenH | Microsoft Graph) —

BIM KJ1acc




HIIK-9.2
Ymeth
HCIIOTb30BaTh
KOMaH/THbIC
cpezacTBa
pa3paboTKu
KOMIIBIOTEPHO
ro
MPOTrPaMMHOTO
obecrieueHust
Ocy1ecTBIATh
KOMMYHHKAIH
HcC
3aMHTEpEeCcoBa
HHBIMH
CTOPOHAMHU

) — WHTerpupyeTcs
¢ bubnmoTexamMu
MPOLECCHOU
ananutuku (ProM,
Disco API) mns
aHaAJIN3a NCTIOJTHEHHS

¢dopmup | DynamicTeamAllocator
oBaHMeM | (OpMHpPYET KOMaHIy Ha
mpornecc OCHOBE OOCTYITHOCTHU
HBIX pecypcoB U TpeOyeMbIX
KOMaHJ KOMHGTCHHI/Iﬁ nu3
cripaBouHnka SkillMatrix

1-A, 2-b,3-B,4-T

[IpaxTrueckoe 3ananue Ne5
Ha3Banue: Opranuzanus
B3aMMOJIEHCTBHS KOMaH/IbI
pa3pabOTUMKOB M 3aMHTEPECOBAHHBIX
CTOPOH Ha OCHOBE CTPYKTYpBI OM3HEC-
MPOIIECCOB

Llens: Pa3BuTHE HAaBBIKOB
opranuzanuu 3¢pdexTuBHON
KOMMYHHKAIIUU MEX]Ty KOMaHI0N
pa3pabOTIYNKOB U BHEIITHUMHU
3aMHTEPECOBAHHBIMHA CTOPOHAMHU
MOCPEICTBOM OTHCAHUS
OpPraHU3alMOHHON CTPYKTYPbI
KOMITaHUH, OPHEHTHPOBAHHOH Ha

[IpaBunbHbIe cooTBeTCTBUS: 1-A, 2-b, 3—
B, 4-I'

[IpaxTrueckoe 3ananue Ne5
Hasanue: Monenuposanue
OpraHu3alOHHOMN CTPYKTYPBI U
pacripenesieHie OTBETCTBEHHOCTH Ha
OCHOBE IIPOIIECCOB

Henp: OcBoeHnE METOIOB IOCTPOCHHUS
OpraHu3allMOHHBIX CTPYKTYp KOMIIaHUH
Ha OCHOBE I10/1X0/1a K YIIPaBJICHUIO
Ou3Hec-TIpolieccaMy U YMEHUE

3 PEeKTHBHO pacipeaesTh
OTBETCTBEHHOCTh MEXY WICHAMHU
KOMaH/[pl pa3pabOTIYNKOB U
MPEICTABUTEISIMU 3aKa3uHKa.

3amgaua: Pa3paboraiite cxemy
pacripeneneHus poJieil 1 30H
OTBETCTBEHHOCTH CPEIH yYACTHUKOB
MPOEKTa IO pa3paboTKe KOPIOPaTUBHOM
nHpopmanuonHo# cuctemsl (KUC). B
CXEME YKKUTE CIIEIYIOLINE 3JIEMEHTHI:

1. OcHOBHBIE MTOPA3/IEIEHUS KOMITAHUH
(pa3paboTuuku, ciayx0a MoIACPIKKH,
MapKETOJIOTH).

2. Ponu v 30HBI OTBETCTBEHHOCTH KayKIOH




IMPOLCCChI.

3amaqa: [IpeacTaBpTe KOMITAHHIO
CpeIHEro pa3Mepa, 3aHUMAaIOLIYIOCs
pa3paboTKON aHATUTUIECKOTO
MPOTPaMMHOTO 00eCTICUeHHS IS
ousneca. HeoOxonmumo oprannszoBaTh
B3aMMO/ICHCTBUE KOMaH/IbI
pa3paboOTIMKOB C KITIOUYCBHIMH
MOJH30BATENAMH MPOAYKTA —
OTJIelIaMH MapKETHUHTa, TIPOJIAXK U
AHATUTHKH KiueHTa. OnuimTe
CTPYKTYPY KOMMYHHKAIIMOHHOTO
B3aUMOJICUCTBUSA MEXKITY
MOJIpa3AeICHUSMHU, BBIJAEIUB POJIU
COTPY/ZHUKOB BHYTPH KOMAaH/IbI
pa3pabOTUMKOB M BHELTHUX
MOJIb30BaTENEH.

Bompocsr aitst o0cyKaeHus:

1. KTo momxkeH BbICTyNaTh
MMOCPEAHUKOM MEXY pa3padoTInKaMu
Y TIOJIB30BATENIAMH (MapKETOJIOTaMH,
aHanutukamun)? OrpenennTe pob
TaKOTO COTPYAHHKA.

2. Kak yacTo noimKHa IPOBOAUTHCS
CHHXPOHU3AIMS MEXKYy YIACTHUKAMU
MIPOEKTA JIJIsl OLICHKU COOTBETCTBUSA
paspabateiBaemoro [10 oxuganusm
3aMHTEPECOBAHHBIX CTOPOH?

3. [IpemioxuTe METOABI MOHUTOPUHTA
YAOBIIETBOPEHHOCTH IMOJIb30BATENEH
pe3ynbTaTaMu pa3padOTKH U
MIPEIOKUTE HHCTPYMEHTHI KOHTPOJIS
KauecTBa MPOJIYKTA.

TpYIIIBIL.
3. Kananpl KOMMYHHUKAIIH 1 TIOPSIOK
COIJIACOBAHMSI N3MEHEHU B IPOEKTE.

[IpaxTrueckoe 3ananue N6
Ha3Banue: CornacoBanue CpoKOB
3aIrycKa mpoekTa nudpoBoit
TpaHcPOpMaLUU OTAeIa AaHATUTHKH

3amaya:

[IpencraBwTe cebs pykoBoautenem IT-
OT/Ie1a KPYTIHOM KOMIIaHUH,
OCYIIECTBIISIIOIIEH HH(POBYIO




[IpaxTrueckoe 3amanne Ne6
Hazpanue: [1nanupoBanue paboT 1mo
BHEJIPCHUIO HOBOW TEXHOJIOTHH
00pabOTKN TaHHBIX

3amaua:

Komnanwust 3aanMaetcst 00paboTKoi
00b1I0r0 00bEMA CTATUCTHYECKUX
nansbiX. [lepen Bamu 3aa4a OLICHUTh
BpPEMEHHBIE paMKH U COTIIACOBATh
CPOKH BBHITIOTHEHUS CIISIYIOINX
MEPONPHUATHHN:

1. IToaroToBKa TEXHUYECKOTO 3aJaHUS
(aHamM3 TeKyIMx NoTpedHOCTEH
KOMIIAaHUH U COOP MCXOIHBIX JaHHBIX)
2. [IpoBeneHue MUIOTHOTO
TECTUPOBaHUS BRIOpAHHOU
TEXHOJIOTHH

3. MHTEeTpanms HOBOM TEXHOJIOTUH C
CYIIECTBYIOIUMHU
UHGOPMAITUOHHBIMH CUCTEMaMU

4. O0yueHue nepcoHaa padore ¢
HOBOM CHUCTEMOM

5. ®GuHaBEHOE TECTHPOBAHKE U 3aITYCK
CHCTEMBI B DKCILTyaTaITHIO

TpaHc(HOPMALIUIO CBOCH AEATEILHOCTH
MTyTeM peopraHu3aIiuu On3Hec-
nporeccos. Bama niens — obGecrieunTsb
3¢ PEKTUBHOE COTPYAHUUECTBO MEKIY
(YHKUMOHANBHBIMH JIeapTaMEHTaMHU
KOMITaHWH (aHAINTHKA, MApKETHHT,
¢unancel 1 UT-nogaepxkka) u codbmroctu
CPOKH BBITIONHEHHS KPYITHBIX HHULIUATHB
¢ poBoil Tparchopmalmu.

BrinoniHuTe cienyronye maru:

1. Cozpnaiite MaTpuUIly OTBETCTBEHHOCTH
RACI (Responsible, Accountable,
Consulted, Informed) anst ocHOBHBIX
(GYHKIUI Y9aCTHUKOB MPOEKTA.

2. CocTaBbTe paclMCaHUE BBITOJTHEHUS
paboT 1Mo KaKIOMY 3TaIy HU(POBOTO
npeoOpa3oBaHus ¢ yKa3aHHEM
KOHKPETHBIX UCTIOTHUTENCH U
KOHTPOJIBHBIX TOYeK (milestones).

3. [Ipoananu3upyiTe BO3MOXKHBIC PUCKH
HECOOJTIOICHUS YCTAHOBJICHHBIX CPOKOB U
pa3paboTaiiTe Mepbl pearupoBaHus Ha
TaKue COOBITHSI.

4. TToaAroTOBLTE MPE3EHTAIIHIO,
JIEMOHCTPHUPYIOIIYIO COTTIACOBAHHBIN
TuTaH-rpauK BBITOJTHEHUS IPOEKTa U
CTpaTerur0 MUHUMH3AIHH PUCKOB
HapyIICHHS CPOKOB.

Tewma 3.
HNudopma
IIIOHHBIC
TEXHOJIOTH
UB
PEVHXHUHU

I1K-3
CnocobeH
o0ecreyuThb
COrIacoBaHUE
TpeOOBaHMIT K
KOMITBIOTEPHO

UIIK-3.1
3Hath
METOAOJIOTUI
pa3paboTku
KOMITBFOTEPHO
ro

3ananue 7. YcTaHOBHUTE PAaBUIHHYIO
MOCJIEI0BATENILHOCTD ATAIIOB
BHE/IpeHUs1 TH)OPMALOHHON
CHUCTEMBbI HOAJICPKKH PEUH)KUHUPUHTA
Ou3HEC-TIPOIIECCOB

1. AHanu3 ¥ JOKyMEHTHPOBAHHE «KaK

3ananue 7. YCTaHOBHTE JIOTHYECKYIO
MOCJIEI0BATEIbHOCTh TPUMEHCHHUS
MH()OPMALIMOHHBIX TEXHOJIOTHIA TIPH
PEMHXHHUPUHTE TIpoLiecca 00padoTKH
3aKa3a KJIMEeHTa B KOHTEKCTE PO
«AHaIH3 TaHHBIX»

Ba3zosniii (1-
3 MUHYTBI)




puHTE
ons7Hec-
IIPOILICCCOB

My
MIPOTPaAMMHOM
y
00ecIeyeHnIo
c
3aHHTEpPECOBa
HHBIMU
CTOPOHAMH

MIPOTPaMMHOTO
obecreyeHus
74
TEeXHOJIOTHEH
IPOTrpaMMHUpPO
BaHHUs, a
TaKXKe
TEXHOJIOTHHU
MIPOEKTUPOBAH
s U
HCIIOIb30BaHU
s1 0a3 TaHHBIX

UIIK-3.2
VYMeTh
MTPOBOIUTH
aHaums3
HUCIIOIHEHHS

ecTb» (As-Is) ¢ ucronb3oBaHuemM
WHCTPYMEHTOB OW3HEC-aHATUTHKHI

2. IIpoexTrpoBaHue MEICBOM
ApXUTEKTYpHl 0a3bl JAHHBIX HA OCHOBE
MEePenpOCKTHPOBAHHBIX MPOLECCOB
«KaK Jo/KHO OBITE» (To-Be)

3. Pa3zpaboTka wiu amanranus
MPOrpaMMHOT0 00eCTICUCHUS
(BKJTFOYAsT MHTETPALINIO C
CYIIECTBYIOIUMH CHCTEMaMH)

4. TecTupoBaHHE MPOLECCHBIX
CIIeHapUeB U BaTUIAIINS
KOPPEKTHOCTH 00PaOOTKH JaHHBIX

5. IlunotHOE BHEAPEHUE U
MOHHUTOPHHT KIIFOUEBBIX MMOKa3aresen
saddexruBHOCTH (KPI) €
MPUMEHEHUEM CPEICTB aHaIH3a
JAaHHBIX

ITpaBuibHAs MOCIEIOBATENEHOCTE: |
—2—>3—>54->5

3ananue 8. Beibop UT-perenus s
PEMHXHHUPHHTA TIpoLiecca
00CITy)KMBaHUS KIIUCHTOB

Bam nopyueHo npoBectu
PEMHXHHUPUHT OM3HEC-TIpoLecca
«ObpaboTka oOparieHnii KINSHTOB B
TEXITOJIEPIKKY» B
KOMITaHUH-TIPOBaiiziepe

1. COoop u Bu3yanu3arus JaHHBIX O
TEKyIEM IIPOLIECCE C TIOMOIIBIO
WHCTPYMEHTOB IIPOLIECCHON aHAIUTUKI
(Process Mining)

2. BolsBiI€eHHE «y3KHX MECT» U aHOMAJIHH
Ha OCHOBE CTaTUCTHUYECKOI'0 aHAIN3a
JIOTOB MH(OPMAIIMOHHBIX CUCTEM

3. MoaennpoBaHue ONTUMHU3UPOBAHHOTO
npouecca B cpeae BPM-cuctemsl ¢
yu€ToM TpeOOBaHU K CTPYKTYpE AaHHBIX
4. IIpoexkTrpoBaHUE HOPMATH3OBAHHOM
CXeMblI 06a3bl JaHHBIX, TOACPKUBAIOILEH
CKBO3HOH IPOLIECC «OT 3aKa3a A0
OTTPY3KHI»

5. Peanu3anus XpaHUMBIX IPOLENYP U
TPUITEPOB I ABTOMATH3ALH
KOHTPOJIBHBIX TOYEK Mpoliecca

[IpaBuibHas mocnenoBaTenbHOCTh: 1 — 2
—3—-4-5

3ananue 8. [IpoekTupoBanue
NT-apXuTeKTypsl 1JIs pEUHKUHUPHUHTA
JIOTUCTUKHU

DopMyIHpOBKa
Komnanus-quctpubpoTop MpoayKTOB
MUTaHMS TPOBOANUT PEUHKHUHAPHHT
npoiecca «YnpapieHue HEMOUYKOn
MIOCTaBOK». L{eb — CHU3NTH U3EPKKU
Ha JIOTUCTUKY Ha 20 % ¥ yBeIU4IUTH
TOYHOCTb MTOCTaBOK 10 98 %.




TpeOOBaHUS K
KOMIIBIOTEPHO
My
MPOTPaMMHOM
y
o0ecIeyeHnIo
u
BBIpa0ATHIBATh
BapHAaHThHI
peanu3anun
TpeOOBaHU K
KOMIIBIOTEPHO
My
NIPOrPaMMHOM

y
00€eCIIEYEHNTO

SaaS-pemenuit. Texymuii mporecc
XapaKTepU3yeTCs:

e CpeIHNM BPEMEHEM OTBeTa > 4
YacoB;

e niotepeit 15 % obpaiennii n3-3a
HEKOPPEKTHON MapIIpyTHU3alluH;

® BRICOKOH Harpy3Koi Ha OmepaTopoB
(80 % pabouero BpeMeHU —
PYTHHHBIE 3aITPOCHI).

3agauu:

1. Onpenenure 3—4 KITFOYEBHIX
TpeboBanus k UT-cucreme st
PEHHXHHUPUHTA TIpolLiecca.

2. BeibepuTe 01HO U3 IPEIITIOKEHHBIX
UT-pewenuit

3. Onummre 3—4 QyHKIMOHATBHBIX
MOJYJ1sl BHIOPaHHOTO PEICHHS,
KPUTUYECKH BOXKHBIX JUISl BBIITOJIHEHUS
TpeGoBaHui U3 1. 1.

4. Tlepeuncnure 2—-3 pucka
BHE/IPEHHUS BBIOPAaHHOT'O PELICHUS U
NPEIJIOKHUTE CIIOCOOBI UX
MUHHMHU3AIHH.

[IpakTuueckoe 3aganue Ne9

3amada: Bel paboTtaeTe B KOMaH/I€e
PEHHXUHUPHUHTA OU3HEC-TTPOIIECCOB
KpynHo# komnanuu. [locne
MIEPBUYHOTO aHAJN3a OBLIO BBISBICHO
HECOOTBETCTBHE MEXK1y UMEIOIIEHCS
MHPOPMALTUOHHON CUCTEMON U
HOBBIMHU TpeOOBaHUSIMU OU3HECA,
BBI3BaHHBIMH U3MEHEHUSIMHU B
CTPYKTYpE TPOIIECCOB.

3amaun:

1. Chopmymupyiite 4 TpeboBaHUS K
NT-apxurekType cUCTEMBI
peuHXUHUpUHTA. 1)1 KaX10ro

2. [peanoxute apXUTEKTYPHBIN MAOIOH
U3 CIIMCKa!

3. Hapucyiite ynpoménnyro cxemy
ApPXUTEKTYPHI (B BUIIE TEKCTA WIH
OJIOK-IHarpaMMBbI)

4. Yxaxure 2 npeuMyniecTsa u 2
OTpaHWYEHUS BRIOPAHHON apXUTEKTYPhI
JUIS 38724 PEMHKUHUPUHTA.

[IpakTuueckoe 3aganue Ne9

3anaya: Bam nopydeHo pa3paborarhb
HOBYIO BEPCHIO IPOTPAMMHOTO
obecrieueHus il aBTOMaTH3UPOBAHHOTO
aHajan3a JaHHBIX, KOTOPOE TTO3BOJIUT
PYKOBOJICTBY KOMITAaHUH TIOTy4aTh
JIETAIIbHBIE OTYETHI O COCTOSIHUU PHIHKA U
KOHKYPEHTOCTIOCOOHOCTH TIPOIYKITHH.

Bame 3anmanue:

1. [lepeuncnure u NpoaHaAIN3UPYNUTE
cleyrolye HoBble (PyHKITMOHATIHHBIE
TpeOOBaHUS K MPOTPAMMHOMY
o0ecreyeHuto:

o Nurepdetic noaxmouenus API k




1. [Ipoananusupyiite npruBeICHHBIE
HIDKE TpeOOBaHUS K U3MEHEHUSM B

WH(GOPMAITMOHHOW CUCTEME U BBISIBHUTE

CYHIICCTBYIOIINEC HEAOCTATKU UIIN
OIrpaHHUYCHUA TeKymeﬁ BEpCcuun

IIPOTPAMMBIL.
TexHuueckoe Tekymue
TpeOoBaHME BO3MOXKHOCTH
Astomatmzanusa | OTuer
€XKETHEBHOTO dhopmupyetcst
oTYeTa 1o BPYYHYIO
KJIFOUEBBIM KaXKJIbIi
MTOKa3aTeNsIM pabouwii J1eHb
3¢ (HEKTUBHOCTH | CIIEUATHCTOM
(KPI) Bcex
noApasaeaeHun
Bo3MoxHOCTB Cucrema
WHTEPAKTHBHOT | TIOAJIEPKUBACT
0 aHanmm3a b 6a30ByIO
JAHHBIX C BU3YyaJIH3aLHUI0
WCHONB30BaHUE | JaHHBIX
m BI-
m1aTGOpPMBI
Macmrabupyem | OrpaHuveHHast
0CTh MOJIePIKKa
WHPPACTPYKTYp | MHOTOMOIB30B
Bl JUIS pocTa aTeIILCKOTO
qucia pexxuma
10J1b30BaTENEH
HNucTpymeHThI AnMuHUCTpAT
yIIaIIEHHOTO op 00s13aH
JIMUHUCTPHUPOB | PU3UUECKU
aHus U MPUCYTCTBOBA
0OHOBJIEHUSA Tb IS
CHCTEMBI HACTPOMKH U

00OHOBIIEHUIT

BHEIIHUM UCTOYHUKAM JaHHBIX
(cTaTUCTHYECKUM CITy>K0am, COIICETsIM);
e [lognepka MalIMHHOTO O0Y4EHUS IS
BBISIBJICHUS CKPBITHIX 3aKOHOMEPHOCTEH U
npeacKa3anus OyIylIux TeHACHIHIA;

o [loBbIlIICHNE YPOBHSI 3aLIUTHI
KOH(QHICHINAIBHBIX JAHHBIX
M0JIb30BaTeNel U COOI0AEHNE HOPM
GDPR;

¢ ABTOMAaTHM3HPOBAHHOE CO3JaHUE
OTYCTHOCTHU M 3KCIIOPT JAaHHBIX B
Excel/PDF-paiisr.

2. g kaxmaoro TpeOOBaHUS OMPEIEITUTE
MIPUOPUTETHI PEATU3ALNHU UCXOO U3
(haKTOPOB CTOMMOCTH, TEXHUUECKON
peann3yeMOCTH U TOJIb3bI U1 KOHEYHOTO
MOJIH30BaTEIISI.

3. Pa3paboTaiiTe BapraHT MO3TAITHOM
peanu3anuy yKazaHHbIX TpeOOBaHUH.

4. Paccumraiite mpuMepHbIe
TpyJ03aTpaThl U OI0HKET HEOOXOIUMBIX
pecypcoB IJis peanu3aun
MPEIIOKEHHBIX U3MEHEHHH.




2. [Ipennoxure BapuaHThI
MOJICPHU3AIMHN CYIIECTBYIOIIETO
MIPOTPaAMMHOT0 00ECIICUCHHS JTHOO
apryMeHTUPYHTE He0OXOIUMOCTh
BEIOOpA AJIETEPHATUBHOM
MH()OPMAITMOHHON CHCTEMEL.

Tema 4.
TexHomnor
s
PEUHKUHU
puHra
ouzHec-
MPOLIECCOB

ITK-9
Cnocoben
OCYIIECTBIISThH
OIICHKY U
corjiacoBaHue
CPOKOB
BBIIIOJIHEHHUS
ITOCTABJICHHBIX
3a1a4

HIIK-9.1
3HaTh
THITOBEIE
peleHus,
OMOIHOTEKH
MPOrPaMMHBIX
MOZYyJIEH,
Ia0JIOHBI,
KJIACCHI
00BEKTOB,
HCTIONB3yEeMBbIC
npu
paspaboTke
KOMIBIOTEPHO
ro
MPOrPaMMHOIO
obecneyeHus

3anmanue 10. YcTaHOBUTE MPABIIBHYIO
MOCJIEe0BATENLHOCTD ATAIIOB
peanu3anuy peuHXKUHUPUHTa OU3HeC-
npoliecca ¢ IPUMEHEHHEM THUIIOBBIX
11a0JIOHOB MPOEKTUPOBAHUS U
OMONMMOTEK MPOrpaMMHBIX MOAYJICH

1. AHanmu3 TeKyLEero COCTOSIHUS
nporiecca ¢ IpUuMEHEHHEM
OMOIMOTEKN MPOIIECCHON aHATUTHKH
pm4py s U3BJICUCHUS MOJENEH U3
JIOTOB MH()OPMAIIMOHHBIX CUCTEM
(meron discover dfg())

2. IlpoexTrupoBaHue LeIEBON
APXUTEKTYPBI IIpoLecca C
WCIOJIb30BaHNEM I1abIoHa
«Ctparerus» (Strategy) ast
napamMeTpH3alny ajJropuTMOB
MapIIpyTU3aIMHU 33/1a4 B 3aBUCHIMOCTH
OT KOHTEKCTa JJAHHBIX

3. Peanuzauus cnost opkecTpanuu
nporecca Ha 6aze Camunda Engine c
npuMeHenueM mabnona «Komanga»
(Command) asist MTHKANICYJISIIIAA
ornepauuii Haa NPOLECCHBIMU
uHctancamu (StartProcessCommand,
CompleteTaskCommand)

4. InTerpanusi ¢ aHAIUTUYECKUMU
MOJYJISIMU Yepe3 MIalJIOH «AJanTtep
(Adapter): amanTanus naTepdeiica
kiacca MLModelPredictor

3ananue 10. YCTaHOBUTE JOTHUECKYIO
MOCJIEe0BAaTEILHOCTh BHEAPCHUS
u(pOBOTO TBOIHIKA OHM3HEC-TIPOIIecca C
UCIIOJIb30BAaHUEM THITOBBIX PEIICHUH IS
aHau3a JJaHHBIX ¥ MAIIMHHOTO 00y4YeHHs
1. ®opmupoBaHHEe €UHOTO MOTOKA
coOprtrii (Event Stream) gepes kitacc
ProcessEventCollector, peanu3yromiuii
nartepH «®Dacajy U arperaluy JaHHBIX
Y3 UCTOYHUKOB: TPaH3aKUHOHHBIE BJ]
(JDBC), norn npunoxennii (Log4j), loT-
cencopsl (MQTT-kineHT u3 OUOINOTEeKH
Eclipse Paho)

2. ITocTpoeHue UCTOPHIECKOTO JlaTaceTa
JUTsE 00yYeHHst MoJieliel C IPUMEHEHHUEM
oubmmotexn Apache Spark (DataFrame
API) s tpancdopmanmu coObITHH B
MPU3HAKHU: JTATEIBHOCTh 3TANoB, YacTOTa
BETBJICHUM, OTKJIOHEHHUS OT dTaJI0Ha

3. O0y4yeHre NPOrHOCTUYECKOI MOJIENH C
UCIIOJIb30BaHUEM KIIacca-00&pTKU
ProcessMLPipeline, peanu3ytoiero
mabnon «Konseiiep» (Pipeline):
npernporiieccuHr (budnmoreka scikit-
learn), o0yuenue (anroput™m XGBoost u3
oubmmotekn xgboost), Bammanus

4. PazBepThIBaHHE MOJIENN B peailbHOM
BpPEMEHH Yepe3 MUKPOCEPBUC
ProcessTwinService (ppeiiMBopk
FastAPI) c npumeHeHnem nabiiona

ba3zoBwiii (1-
3 MUHYTBI)




HIIK-9.2
VYMeTh
HCIIOJIB30BAaTh
KOMaHIHEIE
CpencTBa
pa3paboTku
KOMITBIOTEPHO
ro
MIPOrPaMMHOTO
obOecreyeHust
Ocy1ecTBIATh
KOMMYHHKAIIH

(bubnmoteka scikit-learn) x
nnTepdeiicy ProcessDecisionService
5. BHenpeHnre MOHUTOPUHTA Yepe3
mabnon «HaGmonatensy» (Observer):
kiacc ProcessKpiDashboard
TIOJIITMCHIBACTCS HA COOBITHS
ProcessInstanceCompletedEvent pis
O0OHOBJICHHUS BU3YyaJIU3aIIH
(bubmmoteka Plotly Dash)
[IpaBuibHas MOCIEAOBATENBHOCTS: |
—2—>53-54->5

[IpakTrueckoe 3amanne Nell
3ananue: Bol pabotaere B HEOOJBIION
KOMaH/ie pa3padoTINKOB
MpOrpaMMHOT0 o0ecTrieueH s,
3aHUMAIOIIEHCS CO3JaHIeM
AHAJIUTHYCCKUX HpI/IJ’IO)KeHI/Iﬁ JJIsA
ousHeca. HenaBHO pyKoBOACTBO
PELINIIO TPOBECTH PEHHKHUHUPUHT
CYIIECTBYIONINX pab0odnX MPOIECCOB
BaImen KOMaH/Ibl, ITIOCKOJIBKY TEKYIIUEC
MPOLECCHl HEAOCTAaTOUYHO 3P PEKTUBHBI
1 IMIPUBOJAT K 3aJICPKKaM B CPOKaAX
C/1a4y¥ MPOEKTOB.

«exoparop» anst no0aBiIeHUs
(yHKIIFOHANA: KIIIHPOBAHHE
npenckazaanii ((@cache prediction),
JIOTUPOBAaHUE aHOMATIUH

5. MaTerpanust uupoBOro ABOMHUKA C
HCTIOJHUTENIbHOM CUCTEMOU uepe3
mabnon «[locpeannk» (Mediator): kiacc
ProcessMediator koopauHUpPYET
B3amMozeicTere Mexay ProcessEngine
(Camunda), PredictionService u
AlertingService 11 aBTOMaTH4eCKOM
KOPPEKTUPOBKH MapIIpyTOB MpoIecca
[IpaBuibHas mocnenoBaTeNbHOCTh: 1 — 2
—3—-4-5

[IpakTnueckoe 3amanne Noll

3apanue: [Ipennonoxum, Baia KOMIaHUS
MPUCTYIHJIA K MACIITAOHOMY IPOCKTY
PEUHXUHUPHUHTA BHYTPEHHUX OW3HEC-
npoueccoB. Bac HazHaunmm
OTBETCTBEHHBIM 32 OpraHU3alHUI0
KOMMYHUKAIIMH U KOOPAMHAIUIO YCUITUN
paboueii rpymel. Cpey Balmx
00s13aHHOCTE — OpraHU3aIus
B3aUMOJICUCTBHSI C PA3TUIHBIMU
TpyIIaMy 3aHHTEPECOBAHHBIX JIHIT
(3aKa3YnKOB, PyKOBOAUTEICH
MoApa3AeNICHUH, COTPYIHUKOB CITY>KOBI
IKCILTyaTallH U Pa3paboTINKOB
MPOrPaMMHOT0 00ECTICUeHUS).




uc
3aWHTEpPEeCcoBa
HHBIMHU
CTOPOHAMH

1. [IpoBeauTe IMArHOCTUKY M aHAIIN3
JEHCTBYIOLIMX POLIECCOB B KOMAH/E,
HCTIONIB3YSI METOJ] KApTHPOBAHMS
MOTOKOB co3fanus nenHoctu (Value
Stream Mapping).

2. Onpenenure ciabble MECTa U Y3KUE
3BeHBs B Ipoleccax. Hampumep,
YpE3MEPHO JITUTENbHBIC [IUKITBI
YTBEP)KICHUS TOKYMEHTALNH,
OTCYTCTBHE YETKUX KPUTEPUEB
TOTOBHOCTH 3324, HEAOCTaTOYHAS
ABTOMATHU3aLUs PYTHHHBIX OIEpaIui.
3. CoBMecTHO BBIpabOTaiTe IepeueHb
MPEIJI0KEHUIN IO U3MEHEHUIO U
COBEPILECHCTBOBAHHUIO TIPOLIECCOB,
YUUTHIBasI MHCHHUE BCEX YJICHOB
KOMaH[Ibl 1 PYKOBOJCTBA.

4. OdopmuTe peKOMEHAAINH IO
PEHHXHUHUPUHTY B (hOpME JOKYMEHTa
C IPUIIOKEHHUEM IpaduIecKuX
MaTepHraioB (KapTa MpoIeccoB, cxema
B3aMMOJEHCTBUHN U IIp.).

5. IlpeseHTyiiTe noMy4YEHHbIE BEIBOABI
1 pCKOMCHAAINU 3aUHTEPECOBAHHBIM
CTOpoHaM (PYKOBOJICTBY, 3aKa3unKaMm,
KOJIJIEraM CMEKHBIX MOAPA3eICHUN).
6. Mcnionb3yst rpynioBble YaThl,
TPEKepHl 33/1a4 U CEPBHUCHI
COBMECTHOM paboThI (Jira,
Confluence, Slack), opranusyiite
paboty TakuM 006pa3oM, 9TOOBI
BOBJIEYb BCIO KOMaH/y B 00CYXKJIeHHE
Y MIPUHATHE PELICHUH.

Heo6xonumo pemuTh cleayomue
3ajauu:

1. YcranoBuTte npaBuiia B3aMMOAEHCTBHUS
MEXIy pabounMu rpyniamMu 1
PYKOBOJUTEISIMU HAIIPABJICHUH.
Onpexpenure KaHAIbI IEpeJadn
nHpOpMaLuK (3IEKTPOHHAS MTOYTA,
MecceHxepbl, CRM-cucreMsl, yat-
KOMHATEHI).

2. OpranuzyiiTe COBMECTHYIO pabOTy HaJ
JIoKyMeHTOM «OnucaHue 1eleBon
MoJesi OU3HEC-TIPOLIECCOBY, UCTIONb3YS
001ayHbIe UHCTPYMEHTHI COBMECTHOTO
penaktupoBanus nokymMeHToB (Google
Daocs, Microsoft Teams, Confluence).

3. HaznaubTe posu ¥ 00SI3aHHOCTH
YJICHOB paboyel rPpyIIbl, 3aKPETnB UX B
€MHOM JOKYMEHTE, I0CTYITHOM BCEM
YYaCTHUKAM IPOEKTA.

4. IIpumeHsist COBpeMEHHbIE
MHCTPYMEHTHI Tu1aHupoBanus (MS
Project, Jira, Asana), co3naiite
KaJICHIapHBIH II1aH paboT MO MPOEKTY
PEHHXUHUPUHTA, YIUTHIBAS
B3aMMO3aBUCUMOCTH 33124 U PECYpPChI
KOMaHIbl.

5. Hactpoiite perynsipayto oTIpaBKy
CTaTyc-0TYETOB 3aMHTEPECOBAHHBIM
JMLaM, coodmiast 0 JOCTUTHYTHIX
pe3yibTaTax ¥ BO3HHKAIOIIHX
nmpobiiemax.




[Ipaktuueckoe 3aganue Nel2

3amada: KoMImanust mpoBOINT TIOJTHEII
[IUKI PENH)KHHUPUHTA CBOMX
MIPOU3BOJICTBEHHBIX U
ympaBlieHuYecKuX npoueccoB. PaboTta
BKITIOYAET:

TpeboBaHHA K BHIITOTHEHUIO 3a1aHUSL:
1. JlafiTe XapaKTepUCTHKY BRIOPAHHBIX
BPEMEHHBIX PaMOK Ka)XIOW CTaIUH.

2. [IpuBenuTe puMep peabHON
HPOJODKUTETBHOCTH aHATOTUYHBIX
IPOLIECCOB B IPYTUX KOMITAaHHSAX
(ecyiu U3BECTHO).

3. [IpemocTaBbTE UTOTOBBIM JOKYMEHT
C MOPOOHBIM OITMCAHHEM BaIlIETO
METO/Ia OLICHKH U PacUeTOB.

[Ipaktuueckoe 3aganue Nel2

3anmaga: PykoBo/ICTBO KOMIIaHHH
MIPUHSIIO PEIIeHHEe 3aIyCTHTD TPOrpaMMy
PEUHXUHUPHUHTA PsiIa BAXKHEUIITUX
ousHec-mponeccoB. OMHAKO PYKOBOACTBO
O’KHJIAeT 3aBEPIIICHUS IPOEKTA B CKATHIE
CPOKH, 4TO CTAaBUT MEPE] BaMU 3a7auy
THIATEILHON OLIEHKH BO3MOYKHOCTEN
KOMaH/Ibl © OOBEKTUBHOTO yUdeTa
OrpaHUYECHUI.

[Tepen BaMu ciieayromIas CUTyamus:

1. 3aka3unk TpeOyeT 3aBepIINTh IPOESKT
PEHHXHUHUPHUHTA TIPOLIECCOB 3aKYIOK U
MIPOM3BOJCTBA 32 6 MECSIEB.

2. [1o Bamemy npeaBapUTEILHOMY
pacdery 3TOT ke 00beM paboT 3aiiMeT
OKOJIO 8 MECSIIEB.

TpeGyercs:

[Tpon3BecTn cpaBHUTEIBHBIN aHAIN3
BO3MOXHBIX TyTeH YCKOPEHHS CPOKOB
BBITIOJTHEHHMS 33124 (BKJIIOYAst
COKpalIeHHe KOJINYeCTBa
IMPOMEIKYTOYHBIX 3TAIIOB, YBECINYCHUC
YHCIICHHOCTH MIEPCOHANA, IPUBJICUCHHE
KOHCYJIbTAaHTOB).

APryMEHTHPOBaHHO COCTAaBHTh
MPENIOKEHHUE 3aKa3YHKY C JeTaln3aiuen
CIOCOOOB COKpAILEHHSI CPOKOB.
ITponeMoOHCTpUPOBATH CIIOCOOHOCTH
apryMEHTHUPOBAHO OTCTAWBATh MO3UINUIO
OTHOCHTEIIFHO PeallbHBIX CPOKOB
BBITIOJTHEHHS 3214 H.

Tema 5. IK-3 HIIK-3.1 3ananue 13. [1pu BeIOOpe Ou3HEC- 3ananue 13. [Tpu ananuze noptdens I[HoBbIIEHH
Bri6op Crocoben 3HaTh mporiecca JUisl pENHXUHUPHUHTA B OM3HEC-TIPOIIECCOB I PEUHKHHUPHUHTA blii (3-5
MIPOIECCOB | 00ECTICUUTh METO/IOJIOTUHI KOMIIAaHUH BBISIBJICHa HEOOXOAMMOCTh | mpuMeHsiercs Matpuna «l[loteHnuman MHHYT)




JUTSE
PEMHXUHA
puHTa

corjlacoBaHue
TpeOOBaHMI K
KOMIIBIOTEPHO
My
MPOTPaMMHOM
y
00€eCIIeYeHUTO
c
3aWHTEpEeCcOBa
HHBIMH
CTOPOHAMH

pa3paboTku
KOMIIBIOTEPHO
ro
MPOrPaMMHOTO
obecreueHus
u
TEeXHOJIOTHEH
MPOrpaMMHUPO
BaHUI, a
TaKKe
TEXHOJIOTHH
MPOCKTHUPOBAH
Hs 1
HCIOJIL30BaHM
51 0a3 JaHHBIX

panukanbHol TpaHchopManuu
npoiecca «YpaieHue
B3aMMOOTHOLLICHUAMH C KJIMEHTaMU
(CRM)». Kaxoii kpurtepuii BeiOOpa
nporiecca HAUBOJIEE o6ocHoBaH ¢
TOYKH 3PEHUs IOCTIEIYIOLIEr0
MPOEKTHPOBAHU 0a3bl JaHHBIX ?
BapuaHTbI OTBETOB:

A) Beicokas cTparerndeckas
Ba)XKHOCTb IpoLIeCcca AJIST JOCTHKEHHS
OusHec-1enei

b) Hammaue 6onpmmoro ooséma
Pa3sHOPOAHBIX JaHHBIX U3
Pa3pO3HEHHBIX HCTOYHUKOB,
TpeOYIOLIMX HHTETPAIIH B €TUHYIO
HOPMAaJIM30BaHHYIO CTPYKTYPY

B) Yacrsle xano0bl KIMEHTOB Ha
JUTATENBHBIE CPOKU 00pabOTKH
3a1pocoB

I') Beicokast TpyA0€MKOCTh PYYHBIX
oTepaIyii COTpyIHUKOB OT/AENa
POJAX

[IpaBuibHbIM OoTBET: b

OObsicHEeHuE:

Kputepuii b mHanpsmyro cBsa3aH ¢
npoektupoBanueM bJI, Tak kak
PEMHXUHUPHHT IIpoLecca ¢
pa3pO3HEHHBIMU HCTOYHHKAMHU
JaHHBIX TpeOyeT pa3paboTKH eqUHOM
MHTETPUPOBAHHON CXEMBbI 0a3bl
JTAHHBIX (HOpMaNHU3aIys,
MPOEKTHPOBaHUE U3MepeHn 1 (aKkToB
JUTS XpaHWINIIA JaHHBIX, CO3aHNe
€MHOTO CIIPAaBOYHUKA KIHEHTOB). JTO
BJIEUET 32 COOON apXUTEKTYPHBIE
penienus: BeiOop Trmna bJ]

yiyumenust / Cinoxnocts UT-
peamm3anumy. Kakoit nportecc CJIEAYET
BBIOPATh B IIEPBYIO OUEpEb IS
PEHHXUHUPUHTA TIPH YCIIOBUU MPOQUIIS
MOJTOTOBKU «AHAIN3 JaHHBIX» H
TpeOOBaHUsI MUHUMHU3ALUH PUCKOB MIPH
paspabotke [10?

BapuaHTBI OTBETOB:

A) Ilporecc ¢ BBICOKUM TTOTSHIIATIOM
YILyUIICHHS U BBICOKOH ClI0KHOCThIO 1T-
peayuzanuu (Tpedyet pa3padoTKu
pacrpenenéHHON CUCTEMBI C
MHUKPOCEPBUCHOHN apXUTEKTYpPOil)

B) IIpornecc co cpenHUM MOTEHIMATIOM
YIIy4IlIeHHs] ¥ HU3KOM C0KHOCThIO UT-
peanmzanuu (TpeOyeT OnTUMHU3aIuU
cymectBytomux SQL-3ampocoB u
CO3/1aHMsI BUTPUH JAHHBIX )

B) IIporecc ¢ BEICOKUM TOTEHITHATIOM
YIIy4IIeHHs] 1 HU3KOH/CpeqHe
cnoxxHocteio UT-peanuzanmu (TpedyeT
MIPOEKTHUPOBAHUS HOBOI
HOpMaJIu30BaHHOU cxembl B/ u
pean3anyy XpaHUMbIX TIPOIeayp)

I') IIponiecc ¢ HU3KUM MOTEHITMATIOM
YILyUIIEHHs U BBICOKOH cl1okHOCThIO 1T-
peanmzanuu (TpeOyeT MUTpaIiu ¢
yHacle0BaHHOM (DaiI0BOM CUCTEMBI Ha
NoSQL-pemenue)

[IpaBunbHEIi oTBET: B

OO0bscHeHue:

Bapuantr B oOecreumBaeT onTUManbHBII
Oananc mexxay ousHec-pesynbratom u UT-
puckamu. C TOYKH 3peHHUS] METOMOJIOTHUN
paspabotku 10 (Hanpumep, uTepaTUBHON
WK TUOKOI), TAaKOW MPOIECC MO3BOJISET




(pensuuoHHas/ My IbTHMOIEIIbHAS ),
IIPOEKTUPOBAHHE CBSI3€H «OAMH-KO-
MHOTHM» MEX[Y CYIIHOCTSIMHU
«Knuenr—3akaz—B3aumoneiictaue,
peanuzauuto ETL-niporieccos mis
KOHCOJIMAALUK JaHHbIX. OcTanbHbIe
KPUTEPHHU BayKHBI 17151 OM3HEca, HO He
OTIPENIENAIOT CIICHUPHUKY
npoekTupoBanus b/l kak Kir0ueBoro
UT-apTedaxTta peHHKUHUPUHTA.

[Ipaktuueckoe 3aganue Nel4

3anayga: [IpenmonoxuM, BeI paboTaeTre
B OT/IEJIE AHAIMTUKHU KPYITHON
MIPOU3BOACTBEHHON KOMITaHUH,
3a/1a4eil KOTOPO SIBISIETCS
MTOBBIIIICHUE TTPOU3BOAUTEIHHOCTH U
CHIDKEHHE u3iepkek. B pamkax

peann3oBaTh MHUHHMAJIBEHO
XKHU3HECTIOCOOHBI TpoaykT (MVP) 3a
KOPOTKHI LIUKJT: [IPOEKTUPOBAHHE
HOopManu3oBaHHOH cxembl bBJ (34
HOpMajbHbIE (QOPMBI) M  XPaHUMBIX
oponesyp — O3TO  KOHTPOJHPYEMBIE
3aJ]a4H C MPeCKa3yeMon CII0)KHOCTbBIO, HE
TpeOyroIme MTOJTHOM 3aMEHBI
apXHUTEKTyphl. B oTinuune ot BapuanTta A
(BBICOKME PHUCKH MHKpocepBucoB) U I
(Murpanus Cc  BBICOKOM  CTOMMOCTBIO
npoBajia), BapuaHT B MUHHMH3UpYET
TEXHUYECKUH NOJI W TO3BOJSIET OBICTPO
MPOIEMOHCTPUPOBATH LEHHOCTh
PEMHXXMHUPHUHTA  4Yepe3  yIydlleHHe
METpUK (COKpaleHne BpeMeH! 00paboTK
TpaH3aKIUi 32 CUET ONTUMH3UPOBAHHBIX
MHAEKCOB U mpoueayp). Bapuant b naér
HU3KYIO OTJady, HE ONpaB/bIBas 3aTPaThl
Ha PEUHXUHUPUHT Kak paauKalbHOTO
MIEPEOCMBICICHHUS.

[IpakTuueckoe 3aganue Nel4

3amgada: Bam HEOOXOAMMO TTOATOTOBUTH
MIPE3CHTAIINIO U CIICHAPUH TIEPETOBOPOB C
3aWHTEPECOBAaHHBIMU JIUIIAMH
(pPyKOBOACTBOM, COTPYTHUKAMHU
MoJpa3/IeICHU, KIMEHTaMU U
MOCTABIUKAMH) 110 BOITPOCAM




WHUIMATUBEI PEUH)KUHUPHUHTA BaM
MIPEJICTOUT BHIOPATh HECKOIBKO
MIPOIIECCOB IS IEPBOOYEPETHOTO
MEPEOCMBICIICHUS U ONITUMH3AIIHY.
Crnenyroniye KaHIUIaThl Ha
PEVMHXAHUPHHT:

IIpouecc 3aKynKu ChIpbs U
MaTepUaoB

JlorucTtrka nocraBox roTOBOM
NPOLYKIUH

KoHTposnb kauecTBa mpou3BoAUMOMN
MPOAYKIIHN

MapKeTUHT U POJBUKEHHUE TOBAPOB
Byxranrepckas OTUETHOCTD U
(hMHAHCOBEIH y4eT

Onennre Kaxabli Mpolecc 1mo
CIEAYIOLIUM KPUTEPUSIM:

[ToTeHnman 3KOHOMUU PECYPCOB
(puHAHCOBBIX, YEITOBEUECKHUX,
MaTepraIbHbIX);

BosMoxkHOCTH yBeNTMYeHHS TTPUOBLITH
WM PacIIUPEHus 0N PHIHKA;
CIoXHOCTD pean3aiiii H3MEHEHUH 1
YPOBEHb PUCKA ISl KOMIIAHUM;
CooTBeTCTBUE MPOLIECCYATIbHBIM
CTaHJapTaM U MpaBUiaM KOMIIaHHH;
CreneHp 3aMHTEPECOBAHHOCTH
MEHEPKMEHTA U BOBJIEYEHHOCTD
COTPYTHHUKOB.

ITo uroram mpoBeZIEHHOMN OLIEHKHU
BBIOEpUTE JBA-TPH MpoLecca A
PEMHXUHUPHUHTA U IOJPOOHO
OTHIIIUTE NMPEUMYIIECTBA U
MOCIIEACTBUS IPEIaraeMoro

COIJIacOBaHMs TPeOOBaHUM K
PEHHXUHUPUHTY JIBYX paHee OTOOpaHHBIX
mporieccoB (cM. 3amanue Nel).

PaspaboraiiTe cnemyroiyro
JIOKYMEHTAIHIO:

[MonpoOHBIN TUIaH MPE3CHTAIHH,
OTpaXKarOIIUHN X0 BCTPEUH, BBIICICHHE
CHIJIBHBIX U CITA0BIX CTOPOH BHIOPAHHOTO
npoliecca, JeMOHCTPAIUIO BHITOBI
PUCKOB pEMH)KHHUPHHTA.

Martpuity corinacoBaHUs HHTEPECOB U
0’XKMJIaHUH Pa3IUYHbIX KaTErOpHUi
3anHTepecoBaHHbIX JuIl (MaTpua RACI
WM aHAJOTMYHAsl METOJIUKA).
Crpateruu paspenieHus NoTeHIHAIbHBIX
KOH(JIMKTOB UHTEPECOB U MPEOAOJICHHS
CONPOTHBIICHNS NU3MEHEHUSM.




peleHusl.

Tema 6.
Kopmnopar
HBHbBIE
uHpOpMAIl
HMOHHEIE
CHCTEMEI 1
riao0anpH
Ble
CETEBBIE
TCXHOJIOT'U
UB
PEHHXUHU
puHre
ouzHec-
TPOIIECCOB

I1K-9
Cnocoben
OCYIIECTBIISITH
OIICHKY U
COIIacoBaHMeE
CPOKOB
BBIIIOJIHEHUS
IIOCTaBJIEHHBIX
3a7a4

HIIK-9.1
3HaTh
THIIOBBIE
pelieHus,
OMOIMOTEKH
MIPOrPaMMHBIX
MOJYJIEH,
11a0JIOHBI,
KJIaCChHI
00BEKTOB,
HCIIOJIb3yEeMBbIC
npu
pa3paboTke
KOMITBIOTEPHO
ro
MPOTrPaMMHOTO
obecreueHus

3amanwme 15. Beioepure onuH
HauboJee MOIXOMSIIINNA HHCTPYMEHT
JUTS. UHTETPalii pa3HOPOIHBIX
WH(POPMAIIMOHHBIX CHCTEM B PaMKax
PEMHXUHUPHUHTA OU3HEC-TIPOIIECCOB
KPYIIHOU KOMITAHHH.

Bapuantel oTBeTa:

1. ®aitnoBsiii 0OMeH B popmare
CSV/XML.

2. CepBUC-OpHUEHTHUPOBAHHAS
apxutekTypa (SOA) ¢
UCIIOJIb30BaHHEM BEO-CEPBHCOB
(REST/SOAP).

3. MOHOJUTHOE MPUIOKEHHUE C
eanHon 6a30il JaHHBIX.

4. DJeKTpOHHAS [TOYTa C
NPUKPETIEHHBIMU TaHHBIMH.

5. Py4yHoe konupoBaHUe TaHHBIX
MEX]y CHCTEMaMHU.

[IpaBUiIbHBIA OTBET:

2. CepBHUC-OpHUEHTHPOBAHHAS
apxutekTypa (SOA) ¢
UCIIOJIb30BaHUEM BEO-CEPBHCOB
(REST/SOAP).

O6ocHoBanwue (00Opazen):

SOA mno3BosigeT HHTErPUPOBATH
Pa3HOPOIHBIE CUCTEMBI Yepe3
CTaH/IapTU3UPOBaHHbIC HHTEP(DEHCHI,
oOecrieunBast:

I'nOKOCTh — CEePBUCHI MOYKHO
MePEUCIIONIb30BaTh B Pa3HbIX
nporeccax.

3amanue 15. Onpenenure, KaKOW THIT
KOPIIOPaTHBHON MHGOPMAITMOHHOM
cuctemsl (KUC) naunbonee apdexrusen
JUTS PEeUH>)KMHUPHUHTA TIpoliecca
yHpaBIeHHs IeMT0YKaMy TocTaBok (SCM)
B MEXIYHAPOIHOW KOMITAHHUH C
Pa3BETBIEHHOM CETHIO MOCTABIUKOB.
Bribepute onuH BapuaHT

Bapuantsl oTBeTa:

1. ERP-cucrema ¢ momynem SCM.

2. JloxansHass CRM-cucrema.

3. OOmayHbIii cepBUC I yuéTa
CKJIaJICKUX OCTaTKOB.

4. CucreMa 3JIEeKTPOHHOTO
nmokymeHToo6opota (CO/1).

5. CamomnucHoe peiieHue Ha 6aze Excel.
[IpaBuiIbHBIM OTBET:

1. ERP-cuctema ¢ mogynem SCM.

Oo6ocHoBanue (00pasen):

ERP ¢ mogynem SCM obecrieunBaer:
CKBO3HYIO BUUMOCTb IIETIOYEK ITOCTABOK
— OTCIIe)KMBAHNE TPY30B, 3aI1aCOB,
3aKa30B B €IUHOM HWHTepeiice.
ABTOMATH3AIHIO 3aKYTIOK — WHTETPaIns
C CHCT€MaMHU MOCTABIIHKOB,
MPOTHO3UPOBAaHUE MOTPEOHOCTEH.
Anamutuky KPI — MOHUTOpPUHT CpOKOB
JTIOCTAaBKH, CTOUMOCTH JIOTUCTHUKH, YPOBHS
3aIacos.

OTO CHWXKAET U3JICPIKKHU 3a CUET
ONTUMU3ALIUY 3a1aCOB U YMEHBIICHUS
BpPEMEHH Ha COTJIACOBAHME 3aKa30B, a
TaK>Ke MOBBIIIAET CKOPOCTh PeaKliy Ha

IToBbIIEHH
pIii (3-5
MHHYT)




HIIK-9.2
VYMeTh
HCIIOJIB30BAaTh
KOMaHIHEIE
CpencTBa
pa3paboTku
KOMITBIOTEPHO
ro
MIPOrPaMMHOTO
obOecreyeHust
Ocy1ecTBIATh
KOMMYHHKAIIH

MacirabupyeMocTb — J00aBJICHUE
HOBBIX CHCTEM HE TpeOyeT
MepecTpOrKN Beell HHPPACTPYKTYPHI.
CHmKeHHue 3aBUCUMOCTH OT BEHIOPOB
— B3aUMOJICHCTBHUE Yepe3 OTKPHITHIC
MPOTOKOJIBI.

OrpanuueHus:

Bricokue HavanbHbIC 3aTpaThl HA
HaCTPOUKY.

Heo0xommmocTs 9€TKoi
periaMeHTaui HHTepQEncoB.

B penmKHHUPHUHTE 3TO COOTBETCTBYET
MPUHIUTIAM MOAYJTBHOCTH U
aJalITUBHOCTH, I1I03BOJIAA 61)ICTpO
MepecTpanBaTh MPOLECCHl Oe3 MOIHON
3ameHbl UT-uHPpacTpyKTypHI.

[Mpaktudeckoe 3aganue Nel6
3anava: Bamr 3aka3uuk IUIaHUPYET
OCYILIECTBUTh KPYITHOMACIITaOHBIN
MPOEKT PEHHKUHUPUHTA OU3HEC-
MIPOIIECCOB C IETBIO OBBIIIEHUS

3¢ (EeKTUBHOCTH yTIPaBICHUS
npeanpuatueM. OQHOU U3 BaXKHBIX
yacTel MpoeKTa CTaHET BHEJPEHNE
€MHON KOpIOpaTUBHON
nHpopmanonHoi cucremsl (ERP),
00BeANHAIONIEH BCE MMOpa3AeTICHIS
KOMITaHHUH. JTa CHCTeMa 00eCTIeuuT
MHTErpalyio HHPOPMALIHOHHBIX
MTOTOKOB, YIPOIIEHNE
JIOKyMEHT0000pOTa U yIy4IIeHE
BHYTPEHHEH KOMMYHHKALIUH.

HN3MCHCHUA CIIpoca.

ITouemy He npyrue BapHaHTHI:

CRM opueHTupoBaHa Ha
B3aMMO/JICHCTBHUE C KIMEHTaMH, a HE Ha
JIOTHCTHKY.

OO0nauHBIi CKIIQJCKOH CEpPBUC HE
OXBaTBIBAET MEKOPTaHU3ALNOHHBIC
npoleccs! (HampuMmep, KOHTPaKTHI C
MTOCTABIIIUKAMH).

CH/1 hbokycupyeTcst Ha JOKYMEHTaX, a He
Ha yIpaBJIeHUH NOTOKAMHU TOBAapOB.

Excel we  macmrabumpyercs s
MEXYHapOIHBIX LIETI0YEK 71 HE
o0ecrieynBaeT MHTETPALIUIO CUCTEM.

[paktuueckoe 3aganue Nel6

3apaua: [Ipennonoxum, Baia KOMaHAa
paboTaeT Ha/Jl NPOEKTOM PEUH)KUHUPUHTA
KPYITHOTO MEXTyHAPOAHOTO XOJIIUHTA,
YbH (DHITHANTBI HAXOJISTCS B PA3HBIX
cTpaHax mupa. s ycnemHo
peanu3anuy NpoeKTa HeooxoIuma
s¢(heKkTUBHAS KOOPAUHAIUS TCHCTBUI
MeXIy Gpuiuanamu, napTHepaMu u
MOAPATINKAMH.

Uro HE0OX0AMMO CIIeNaTh:
1. 3yunte pacnpocTpaHEeHHbIE

ri00abHbIE CETEBbIE TEXHOJIOTHH U
HWHCTPYMCHTBI, IPUMCHACMBIC B ITPOCKTAX




uc nogo6Horo mMaciraba (Hanpumep, VPN,
3aMHTEpECcOBa Yo HEOOXOIMMO C/IeNaTh: o0JIauHble XpaHWININA, OHJIAHH-CEPBUCHI
HHBIMI COBMECTHBIX pa3paboTOK, BUPTyaIbHBIC
CTOpPOHAMU 1. Uccnenyiite noctynusie ERP- KOMHATBI COBEIIAHUH U IIp.).
cuctemsl (Harpumep, SAP, Oracle, 1C | 2. Onpenenute NOTCHIIUAIBHBIC
U IpyTHe) U BEIOCpUTE O/IHY, NPEHMYIIECTBA M PUCKHU UCTIOIB30BAHUS
MOIXOIAIIYIO TS HY KT 3aKa34YHKa. JAaHHBIX TEXHOJIOTH IJIs1 BalleH
Kpatko oxapakrepusyiite KOHKPETHOH CUTYaIHH.
(YHKIIMOHAIBHOCTHh U 0COOEHHOCTH 3. PazpaboraiiTe KoMILIEKC Mep 1O
BEIOpaHHOHN CHCTEMBI. MOBBIIICHHTO () (HEKTUBHOCTH
2. Cnnanupyiite BHeapenne ERP- KOMMYHUKAIIUU U KOOPAUHALUU C
CHCTEMBI C TOYKH 3pEHUS UCIIOJIb30BAaHUEM BBIOPaHHBIX
PEMHKUHUPUHTA OM3HEC-TIPOLIECCOB. MHCTPYMEHTOB M TexHosorui. [Ipumepst
Onuimre KIoYeBble 3Tarbl 1 BO3MOYKHBIX PEIICHUH BKIFOYAIOT
MEPOTPHSTHUS, HEOOXOTUMBIE IS CO3J1aHKEe eIMHOTO OpTaIa TS XpaHSHUS
YCTENTHOTO TIePex0/1a Ha HOBYIO 1 oOMeHa (alimamu, IpoBeIeHNE
CUCTEMY. PEryJSpHBIX BUACOKOH(DEPEHIIHI,
3. BeibepuTe moaxosiime CpeacTra YCTaHOBKY crernuanu3upoBannoro [10
KOMMYHHKAIIUH ¥ COTPYTHUYIECTBA JUISL OTCIICKHUBAHMS TIpOrpecca u
(HampuMep, KOpPHOPaTHBHBIE MIOCTaHOBKH 33]1a4.
COLIMANILHBIE CETH, BHYTPEHHUE BeO- 4. IToaroToBbTE MHCTPYKIHIO JUISI
HOPTaJIB, SJIEKTPOHHAS T0YTa, COTPYJHUKOB U MAPTHEPOB 110
MECCEeHIKEePHI U IPYTHUE), KOTOpbIE NPaBHILHOMY UCIIOJIH30BAHUIO
OyZyT UCTIONB30BAThCS IS BBIOpPaHHBIX TEXHOJOTUH H
NoJIep>KaHus IOCTOSTHHOM CBSI3H WHCTPYMEHTOB, YTOOBI MUHUMHU3UPOBATH
MEJK/Iy BCEMU YYaCTHHKAaMH IIPOEKTa | COOM M MOBBICUTH KQ4€CTBO PAOOTHL.
(oTnenaMu, HOAPSTINKAMH,
MTOCTABIIUKAMH U T.I1.).
4. I[ToaroToBbTE MOIIArOBBIN ILUIAH
BHenpeHus: ERP-cucteMsbl u
WHCTPYMEHTa KOMMYHUKAIIHH.
Tema 7. IIK-3 MIIK-3.1 3ananue 17. [Ipu mogenupoBannu | 3amanue 17. [lyig peMH>)KUHUPHHTA
OcuoBbl | Criocoben 3Hatb ousHec-mponecca «O6padoTka nporecca «AHaNIu3 MOBEICHUS
Moziempo | obecriequTh METOAOIOTHH 3aKa3a KaMeHra» B Hotauuu BPMN | kiueHToB» Tpebyercs co3aath
BaHH COrnacoBatue | paspaboTKi BBISBIICHBI CIIEYIOIIUE DJIEMEHTBL. | MOJENb, KOTOpas OyaeT
ousHec- TpeOOBaHUI K | KOMIIBIOTEPHO

Kakne u3 aux

HCIIOJB30BaThCA KaK OCHOBa JJIA




mpouecccoB

KOMIIBIOTEPHO
My
MIPOTPaAMMHOM
y
00ecIeyeHnuIo
c
3adHTEpPECOBa
HHBIMU
CTOpOHAMH

ro
MIPOTPaMMHOTO
obecreyeHus
u
TEeXHOJIOTHEH
MIPOTPaMMHUPO
BaHH4, a
TaKXKe
TEXHOIOTUHU
MIPOEKTUPOBAH
s U
HCIIOIb30BaHU
s1 0a3 TaHHBIX

HEITOCPEACTBEHHO
OTIPEICIISAIOT TPEOOBAHUS K
MIPOEKTUPOBAHUIO CTPYKTYPhI
peNSIIMOHHOM 0a3bl JaHHBIX ?
Bri6epute Bce BepHbIE BApUAHTHI.
BapuaHTb!l OTBETOB:

A) lmo3 «IIpoBepka Hamuuus
TOBapa Ha CKJIaJe»

b) CymHocTh naHHBIX «3aKa3» C
aTpulyTaMu: HOMEp_ 3akKasa,
JaTa_Co3JaHMsI, CTaTyC

B) Ponesoii myn «Menemxep 1o
MPOJaKaM»

I') CoGriTne «IlomydeHue omiarel
OT KJIUEHTa» C aTpuOyTOM
CyMMa_OILIaThl U JaTa_IulaTexa
J) TlocnenoBaTeNbHBINA MOTOK
Mexay 3agadamu «PopMupoBaHUe
cu€tan u «OTrpy3ka ToBapa»
ITpaBunbHbIE OTBETHI: b, T’
OOmbsicHeHue:

Onementsl b u I' conepkar siBHbIE
CYIITHOCTHU JaHHBIX C aTpuOyTaMu,
KOTOPBIE HAMIPSIMYIO
TpaHC(HOPMHUPYIOTCS B TAOIHILIBI
pensiuroHHON b/

OnemenTsl A (nutro3) u [l (moTok)
OTIPEEISAIOT JJOTUKY UCTIOHEHUS
Ipolecca U pealn3yroTcs Ha
YpOBHE OW3HEC-JIOTUKH
MPUJIOKEHUs (Hanpumep, 4epe3
YCIIOBUS B KOJI€ UM XpaHUMBbIE
IpoIelyphl), HO HE CO3JIAal0T HOBBIX

IIPOEKTUPOBAHMSI XPAHUIIUILA JAHHBIX
(Data Warehouse) ¢ BuTpuHamu
aHaMTU4YeCKuX oTuéTOB. Kakue
XapaKTEPUCTUKU HOTALUH
MOJIEJIMPOBAHUS SBIISIIOTCS
KPUTUYECKHN BAXXHBIMU nns
o0ecrieyeHHs KOPPEKTHON
TpaHcQopMaIi MOJENIN B CTPYKTYPY
XpaHuIuILa JaHHbIX? Beibepure Bce
BEPHbIC BAPUAHTHI.

BapuaHTbl OTBETOB:

A) Iopnepxka uepapxuyeckoro
JIEKOMIIO3UPOBAHUS IPOLIECCOB Ha
IOATPOLECCHI

b) Bo3M0OXHOCTB SIBHOTO OITMCAHMS
IIOTOKOB JJaHHBIX MEXIY OleparusiMu
B) Hanuuue 31eMeHTOB JUIs ONUCAHUS
n3Mepenuil (dimensions) u (pakToB
(facts)

I') Buzyanusanus opranu3aliiOHHON
CTPYKTYPbI UCIIOJTHUTETIEH

) loanepxka onucaHusi BpeMEHHBIX
XapaKTepUCTUK COOBITUH (BpeMEHHBIE
METKH, IEPUO/IbI)

IIpaBunbHbIe OTBETHI: b, B, /1
OOmbscHeHue:

Xapakrepuctuku b, B, [l kxpuTuuHb!
JUTSI IPOEKTUPOBAHUS XpaHUIINIIA
JTAaHHBIX:

b (motoku JaHHBIX) — MO3BOJISIOT
BBISIBUTh UICTOYHHMKH JTaHHBIX U
TpaHcpopMaIiu, HeoOXO0IUMBIE IS
noctpoeHus ETL-niporieccoB 3arpy3ku




UIIK-3.2
YmeTs
MIPOBOJIUTH

Tabnuil. DnemeHT B (poseBoit myin)
OTHOCHTCSI K OpraHU3allMOHHON
CTPYKTYype, HO caM 1o cede He
onpenenser cTpykrypy bl mus
nporecca «O6paboTka 3aKazan.
Takum 00pa3oM, TOIBKO JIEMEHTHI
C SIBHO JICKJIAPUPOBAHHBIMU
JAHHBIMU (DOPMHUPYIOT TIPSMBIC
TpeOOBaHUS K TPOESKTUPOBAHUIO
cxeMmbl bJI.

[IpakxTiaeckoe 3amanne Nol8

3anava: Bel paboTaeTe B KOMaHe,
3aHATOU PEMHKHHUPUHTOM OH3HEC-
MIPOLIECCOB KPYIHOM (prHAHCOBOM
koMmmnaHuu. B pesynbrare
WICCJICJTIOBAHUS BBISIBIICHBI CIIEIYIOIINC

BUTPUH;

B (u3mepenust/GpaxkTsl) — HANpsAMYIO
COOTBETCTBYIOT KOHIIENTyaIbHON
CXeMe XpaHWINIIA: U3MEPEHUS
(KTMeHT, BpeMs, MPOAYKT) —
TaOIUIIBI U3MEPEHH, (PaKThI (CymMMa
MMOKYIIKH, KOJIMYECTBO) — TaOJIUIIBI
($aKToB;

Il (BpeMeHHBIC XapaKTEPUCTUKH ) —
o0ecreunBarOT KOPPEKTHOE
MO/JICJINPOBAaHUE BPEMEHHBIX
u3Mepenuii (Hanpumep, date_dim) u
HOJIEP)KKY HCTOPUYECKUX CPE3OB
JAHHBIX, YTO KPUTHYHO IS
aHAJUTHUKH.

Xapakrepuctuka A (AEKOMIIO3ULINSA)
Ba)XHa Ul TOHMMaHMA Ou3Hec-
JIOTHKH, HO HE OTpENeNsieT CTPYKTYpy

JAHHBIX B XPaHWIHLLE.
Xapaxrepuctuka [ (oprannszannoHHas
CTPYKTYpa) OTHOCHTCH K

ONEpPAllMOHHOM CHCTEME, a HE K
AHATUTUYECKOU.

[IpakTrueckoe 3amanue Nel8

3angaua: [Ipennonoxum, Bail 3aKa3uuK
oOpaTmics ¢ mpocrOon
YCOBEPILIEHCTBOBATH TEKYIYIO
WH(POPMALMOHHYIO CHCTEMY KOMIIaHUH.
OpHUM M3 TTIaBHBIX OXKEJIAHUH SIBISIETCS




aHau3 NOTPEOHOCTH B U3MCHEHHU yYMEHBIICHUE BPEMCHH PEaKIHU Ha
UCIIOTHEHUSI UH(POPMALMOHHON CHCTEMBI: 3ampoChl KIIMEHTOB U CHIDKEHUE 3aTPaT Ha
TpeOOBaHMS K 00paboTKy 3aka3oB. HeoOxoammo
KOMITBIOTEPHO o YJIy4lIuTh CKOPOCTH 00pabOTKH pPaccMOTPETh IBE KOHKYPHUPYIOIIUE
My 3asIBOK KJIUEHTOB; APXUTEKTYPHBIC MOJICIIN:
NpOrpaMMHOM e YBEJINYUTh TOYHOCTbH IIPUHATUSA
y PELICHUIA TI0 KPSTUTOBAHHIO; e [[eHTpanu3oBaHHas apXUTEKTYpa, I/Ie
o0ecrneueHuIo e [TOBBICHTB PO3PAYHOCTH 00paboTKa TaHHBIX OCYIIECTBIISCTCS
1 OIEPALMOHHBIX MPOLEIYP LIS LCHTPAIN30BaHHO.
BBIPA0ATHIBATh BHYTPEHHETO ayIuTa. e Pacnpenenénnas apxuTekTypa,
BapHaHTBI [Ipoananu3upoBaB JaHHBIC HCIIOJIb3YIOIIAsi MUKPOCEPBUCHI U
peanuzanuu TpeOOBaHUs, CMOCTHUPYUTE JIEIEHTPATA3aNNI0 00pabOTKH TaHHBIX.
TpebOBaHMii K W3MEHEHUE COOTBETCTBYIOIIHX Co3znaiite UML-nnarpammel
KOMITIBIOTEPHO OM3HEC-TTPOIIECCOB U BBIUIIINTE KOMITOHEHTOB JIJISl O0EMX apXUTEKTyp H
My COOTBETCTBYIOITHE TPEOOBAHUS K HOCTPOMTE JIarpamMmbl
HIPOrpaMMHOM GyHKIIMOHATY HHPOPMAITUOHHOMN MIOCIIEAOBATEIIBHOCTU I JEMOHCTPALUU
y cucremsl. Mcnons3yiite UML- noroka o0paboTku 3aka3a. Ha ocHoBanun
00€eCIICYEHUTO JarpaMmy JesITeIbHOCTH WK MONTy4eHHBIX Mopenelt chopmymupynTe
BPMN-mozensb ist oToOpaxeHus TJTIOCHL U MUHYCBI KaXJI0M apXUTEKTYpPbI U
MPOLIECCOB. JIaiiTe 3aKIIOUCHUE O MPEANOYTUTEITEHOM
BapHaHTE peallH3aliu.
Tema 8. ITK-9 MIIK-9.1 3ananue 19. [Ipu peunxunupunre | 3aganue 19. yHKIMOHAIBHAS IToBbIIEeHH
®yukiuon | Criocoben 3HaTh npouecca «[loaroroska Mozenb nporecca «Coop u blii (3-5
AIbHOC OCYLICCTBIATL | THITOBBIC AHAIUTUYECKUX OTUYETOB) o0oraiieHue JaHHBIX» IOCTPOEHA B MHHYT)
MOACIMPO | OLCHKY 1 peticHu, TpeOyeTcsi aBTOMaTH3HPOBATh noranuu DFD (Data Flow Diagram).
BaHme cornacopanue | buGmuorex nocTpoeHue HyHKIIMOHATLHOM Tpebyercs peanu3oBaTh CHCTEMY,
OusHec- CPOKOB POrPaMMHBIX N
HPOIECCOB | BHMOTHEHHS MoTyIIeit, mozaenu IDEFO ¢ moceylomen KOTOpasi aBTOMaTUYECKHU
[OCTAB/EHHBIX | MAGIOHSL, Tparcopmallreit B MeTaJaHHbIE TpaHCPOPMUPYET FJIEMEHTHI MOJICITH B
sazaq KITACCHI XpaHuJMIna JaHHbIx. Kakue u3 apTeakThl aHATUTHYECKOU
0OBEKTOB, MEPEUYUCIICHHBIX ITPOTPAMMHBIX m1aTGOpPMBbI: UCTOUYHUKU JAHHBIX,
HICTIOJIb3yeMbIe perieHuit 1 madJI0HOB TpanchopMaIuy U BUTPUHBI OTYETOB.
npu MIPOEKTUPOBAHUS Kakue apxutekTypHble pelieHus u
pazpaboTke PEKOMEHAYETCS npumeHuTh MPOrpaMMHbIE aOIOHbBI
KOMIIbIOTEPHO JUIsl peaJIi3alii TAKON CUCTEMBI? OBECIIEYAT xoppeKTHyO




ro
MIPOrPaMMHOIO
oOecrieueHust

Bri6epute Bce BepHbIE BApUAHTHI.
BapuaHTb!l OTBETOB:

A) Ucnonbp3oBanne OMOIMOTEKH
pyIDEFO (otkpsbitas Python-
OuOIMOTEKA) AJI MPOTPAMMHOMN
reHepaluu auarpamm B hopmate
XML ¢ kiaccom
IDEFODiagramBuilder

b) [Ipumenenue mabdioHa
«Crtpoutensy (Builder) ans
MOIIArOBOM KOHCTPYKIIMH 00bEKTa
FunctionBlock ¢ meTrogamu
set_inputs(), set_outputs(),
set_controls(), set_mechanisms()
B) UnTerpanus ¢ rpadpuueckoi
oubmorexoit Graphviz depe3
kiacc Digraph nis Bu3yanuszauuu
uepapxun QyHKIIMOHATBHBIX
OJIOKOB M MOTOKOB JIaHHBIX

I') Peanuzanus napcepa quarpamMm
IDEFO0 Ha ocHOBe OUOIHOTEKH
ANTLR c rpammarukoii B popmare
.g4 IS U3BJIEUEHUS METaTaHHBIX
u3 (¢aitnos, co3nanHbix B BPwin
1) Ilpumenenue mabaoHa
«Onunouka» (Singleton) s
kiacca IDEFORepository,
o0ecrevnBaroIero
HEHTPAIM30BaHHOE XpaHEHHE BCEX
(GyHKIIMOHAJIBHBIX MOJENIEeN
PETPHUITHS

E) Ucnonp3oBanue 6MOIMOTEKH
OpenCV qu1s1 pacio3HaBaHMs

TpaHcQopMaIHIO C YIETOM
TpeOOBaHUH K pacIIMPsIeMOCTH U
MOJAJEPKKE PA3IMUHBIX THIIOB
ncTouyHuKoB? BriOepuTe Bce BEpHbIE
BapHAaHTBHI.

BapuaHTsl OTBETOB:

A) Ilpumenenue mabdiona «dabpukay
(Factory) nins coznanus 0ObEKTOB-
MCTOYHUKOB JAHHBIX: KJIACC
DataSourceFactory ¢ Mmetogom
create(type: str) — DataSource,
BO3BPAIIAOIIAM YK3EMILISPBI
CsvSource, ApiSource, DbSource
b) Ucnons3oBanue OUOIHOTEKH
Apache NiFi ¢ mpoueccHbIME
IpYyMIIaMHA, COOTBETCTBYIOIIUMHU
ypOoBHAM aekoMmmnosuuuu DFD, n
npoueccopamu QueryDatabaseTable,
EvaluateJsonPath mist peanuzanyu
MMOTOKOB JAHHBIX

B) Peanuzarus mabnona «llemouka
obs3anHocTei» (Chain of
Responsibility) mis o6pabotku
MMOTOKOB JIAHHBIX: KJIACCHI
ValidationHandler,
EnrichmentHandler,
AggregationHandler
MOCJIeI0BATEIBHO MTPE0Opa3yroT
o6wvekt DataFlowPacket

I') [Ipumenenue mabnoHa «Agantep»
(Adapter) ans UHTETpaIKi BHEITHUX
OMOJIMOTEK OYMCTKA JaHHBIX: KJIACC
PandasCleanerAdapter peanusyer




(YHKIIMOHATBHBIX 0JIOKOB Ha
CKaHUPOBAHHBIX N300paKEHUIX
nuarpamm IDEFO0, co3nanHbIxX
BpPYUHYIO Ha Oymare
[IpaBunbHbIe oTBeTHL: A, b, B, I, /]
OTaoH 00BSCHEHUS:

Bepnbie BapuaHThI:

A (pyIDEFO0): bubnmuotexa
MPEIOCTABIISAET KIIacc
IDEFODiagramBuilder ¢ merogom
export_to_xml(), mo3BoISIOIINM
reHepupoBaTh crangapTHbie XML-
MIPEJICTaBJICHUSI TUarpam,
COBMECTHMBIE C UHCTPYMEHTaAMHU
tuna «busHec-unxkeHep». 10
oOecrieunBaeT aBTOMAaTH3ALUIO
JOKYMEHTHUPOBAaHUS MOJIeTIeH —
KPUTHYECKH BOKHO MPU
PEUHKUHUPHUHTE.

b (mmabmnon «Ctpoutensy):
OynkuunoHanbHbIi 610k IDEF0
uMeet 4 Tuna uHTepdeiicon
(BXOMBI, BBIXO/IbI, YIIPABJICHHUS,
Mexanu3mbl). [1la6Gnon
«CtpouTtenb» ¢ Mmerogamu set *()
o0OecrieunBaeT MOIaroByko 1
BaJIMIUPYEMYIO KOHCTPYKIIHIO
0J510Ka, MpeAoTBpallas Co3aHue
HEKOPPEKTHBIX MOJIeJeH
(manpumep, 6710k 6€3 BBIXOJIOB).
B (Graphviz): Knacc Digraph
MO3BOJISIET BU3YATU3UPOBATH
UEPAPXHIO IEKOMITO3UITUU

unrepdeiic DataTransformation u
o0opaunBaeT QyHKINH
pandas.DataFrame.dropna(), fillna()
1) Ucnonb3oBanue ppeiiMBopka
TensorFlow Extended (TFX) nns

[MOCTPOEHUS MANIIIIAHHOB, TIE KAXKIbIN

MIPOLIECCOP COOTBETCTBYET
¢yHkuoHaabHOMY 010Ky DFD

E) Ilpumenenue mabiaona
«Hab6mromarensy (Observer) s
CHUHXPOHM3AIMHN U3MEHEHH B
(GyHKIIMOHATIBHON MOJIEIH C
MeTaIaHHBIMH XPaHWIUIIIA: KJIacc
MetadataRegistry yBemomisier
noanucunkoB TableSchemaUpdater,
LineageTracker mpu n3meHeHuu
aTpuOyTOB MOTOKOB JIAHHBIX
[TpaBunwhubie otBeTH: A, b, B, I, E
DTanoH 00bSICHEHHUS:

BepHble BapuaHTHI:

A (mabnon «®Pabpuka»): B DFD
MMOTOKH JAHHBIX HUMEIOT UCTOYHUK
(BHEIHSS CYITHOCTD WJIH
xpanunuie). [labnon «dabpuxar»
MO3BOJISIET JUHAMUYECKU CO3/1aBaTh
COOTBETCTBYIOIINE OOHEKTHI-
MCTOYHMKU Ha OCHOBE THIIA U3
METaJJaHHBIX MOJIENN (HarpuMep,
aTpuOyT source type="api" —
ApiSource). 9To obecrnieunBaer
pacuIMpseMOoCTb P 100aBIEHUN
HOBBIX THIIOB ICTOYHUKOB 0€3
M3MEHEHHUS Spa CUCTEMBI.




(GyHKUUI yepe3 HalpaBIeHHbIE
rpa¢sl. Meron render(format='svg')
T€HEepUPYET BEKTOPHBIE
JarpaMMBbl 1711 BCTPAaUBaHUS B
OTYETHI AaHAIUTUKOB, YTO
COOTBETCTBYET MPOPHITIO «AHATU3
JAHHBIX».

I' (ANTLR): BPwin coxpanser
JarpaMMbl B IPONPUETAPHOM
dopmare. bubmmoreka ANTLR ¢
rpammaTukoii idef0.g4 no3Bosnser
CO3/aTh napcep AJs U3BJICUECHUS
METaJaHHbIX (HaIpuMep,
function_name, data_flow_labels),
KOTOpBIE 3aTeM
TpaHCPOPMHUPYIOTCS B aTPUOYTHI
TaOIUI] XPaHWINIIA JAHHBIX.

J (mabnon «OauHoukay): Kmace
IDEFORepository kak CHHITITOH
(@singleton mexopaTtop)
rapaHTUpyeT eANHYIO TOUKY
JOCTyNa K METaJaHHBIM BCEX
MoJIeJIel IpeAnpusATUs. ITO
KPUTHAYHO JIJ1s1 00€CTIeueHUs
COIJIACOBAHHOCTHU NPHU
TpaHc@opmalyu QpyHKIHOHAIBHBIX
Mozenei B cxeMy b/l (Hanpumep,
€AVHBINA crIpaBOYHUK «bn3Hec-
byHKIANY).

HeBepHb1ii BapuaHT:

E (OpenCV): PacrioznaBanue
0JIOKOB Ha CKAHUPOBAHHBIX
n300pakeHMsIX — 3a/1aua

b (Apache NiFi): NiFi uznauansHo
IIPOEKTUPOBAJICS KaK BU3YyaJIbHBIN
MHCTPYMEHT I MOJECIIUPOBAHMS
IIOTOKOB JaHHbIX. [IponeccHbie
rpynisl B NiFi ecrecTBeHHBIM
00pa3oM 0TOOPAXKAIOT YPOBHH
nexomnosuuu DFD, a mporeccopsl
pean3yioT (YHKIIMOHAIBHBIC OJIOKH.
Hanpumep, nporueccop
QueryDatabaseTable cooTBeTcTBYET
onoky «/3Bneuenue ganubix u3 bJI» B
DFD. D10 npoMBIIIJIEHHOE PELIEHUE
JUIS OPKECTPALK JaHHBIX.

B (ma6non «llenouxa
o0s13aHHOCTEN»): [I0TOK TaHHBIX B
DFD npoxoaut gepes
MIOCJIE0BATEIBHOCTD
tpancopmaruii. [lladnon «llemnouxan
M03BOJIsIET TMOKO KOH(UTYpUPOBATh
MOCJIEI0BATEIBHOCTh 00pabOTKH
qyepe3 KOMITO3ULUIO X3H/UIEPOB.

Kaxx b1t XaH171€p MpOBEPSIET,
npumeHuM i oH k DataFlowPacket
(manpumep, ValidationHandler
npoBepsieT packet.schema_ version), u
nepenaéT MmakeT Janblie — 3TO TOYHO
OTpakaeT CeMaHTUKy 1moToka B DFD.
I' (mabmon «Anmanrepy):
OyukuuroHanbabie 610k DFD ywacto
pean3yloTcs Yepe3 BHELTHHE
O6ubinoTeku (HarpuMep, OUUCTKa
yepes pandas). [1labnon «Apanrep»
MHKAICYJIUPYET CHEUPUKY




KOMIIBIOTEPHOI'O 3pEHUS, HE
MMEIOLIasi OTHOILIEHUS K
(GYHKIHOHATIBHOMY
MOJIETTMPOBAHUIO KaK
METOA0JIOTUU. DTO U30BITOUHOE
peLIeHUE C HU3KOW TOYHOCTBIO
(<70% nnst pyKOIUCHBIX
JMarpaMM) U He COOTBETCTBYET
IIPOMBIIIIEHHBIM IIPAKTHKaM
PEUMH)KUHUPHUHTA, TJ1€ MOJEIN
CO3AI0TCsI B CIIELUATIM3UPOBAHHBIX
uHctpymenTtax (ARIS, Bizagi).

oubmuotexu: PandasCleanerAdapter
peanu3yeT enuHbIi HHTEpderic
DataTransformation.transform(df:
DataFrame) — DataFrame, ckpbiBas
netanu Bei3oBa dropna(). 31o
o0ecrieuynBaeT 3aMEHsIEMOCTb
QJIITOPUTMOB OYHCTKH 0€3 U3MEHEHHUS
JIOTHKH TIpoIecca.

E (ma6non «HabGmronarensy): [pu
M3MEHEHNH (YyHKIMOHATIBHON MOACIH
(Hanpumep, 100aBICEHUE HOBOTO
aTpuOyTa B IOTOK JIaHHBIX )
HE00X0IMMO OOHOBUTH METaJaHHBIC
xpanunuia. [1labnon
«HaoOmronarens» od0ecieunBaeT
c1a0yro CBSI3aHHOCTb:
MetadataRegistry yBenomiusier
LineageTracker o HOBbIX OTOKAX,
KOTOPBII 0OHOBIIAET rpad IMHUN
JTAHHBIX

(data_lineage graph.add_edge(source,
target)), YTO KPUTUYHO 7S AyAUTA U
aHaJIM3a KauecTBa JaHHBIX.

HesepHb1ii BapuaHT:

I (TensorFlow Extended): TFX
NpeIHa3HauYeH WCKIIOYUTEIBHO  JUIS
naimmaifHoB MalIMHHOTO O0y4YeHHS
(uHrectusi — oOyueHue — OIlEHKa —
pa3BepTHIBAHNUE). On HE
MO//ICPKUBAET o0mue
¢bynkunonansHble 6ok DFD, takue
Kak «@DopMHUpOBaHME OTYETA» WIHU
«CornacoBaHue ¢ KOHTPAareHTOM).




[Ipaktrueckoe 3aganue Ne20
3anaua: Bamemy kimeHTy TpeOyeTcs
CIPOEKTHPOBATh HOBBI OM3HEC-
TMpoIiecc 1Mo 00paboTKe KIMEHTCKUX
oOpallieHui, HAYMHAS C MOMEHTA
IMOCTYIVICHUSA 3as4BKU U 3aKaHYMBas1
penreHreM 1npooiIeMsl. ITOT mporece
BKJTIOYAET PSIJI OTAIIOB: PETUCTPALHS
oOparmienusi, kaccupuKalys THIa
MPOOJIEMBI, TIepeiaua CICIUAINCTY,
BBITIOJIHEHHE PabOTHI, IPOBEPKa
Ka4ecTBa M 3aKPhITHE OOPAIICHUSI.

[IponeMoHcTpUpyiiTE BIaieHUE
METO/IOM OLIEHKU CPOKOB H
TpyZ03aTpaT Ha IPOEKTUPOBaHHE
HOBOTO IIpo1iecca, CO3/1aB TaOIUILy
OLIEHKU TPYAOEMKOCTH 110 OCHOBHBIM
BUJIaM padoT:

e COop 1 aHaNM3 TPeOOBAHHUH;

e Co3manne QyHKITMOHATHEHOMN
monenn (Hanpumep, IDEF0 nmmn
BPMN);

e TectupoBaHue 1 BepupUKaIHSL
MOJIEJIH;

¢ YTBepXKACHNE U YTBEPKACHNE
W3MEHEHHI;

e BHenpeHue 1 conpoBOXKICHUE.

IIpumenenne TFX nmns  obmiero
(G YHKIIMOHATFHOTO MOJICTHPOBAHUS —
apXUTEKTypHas ommOKa, BeAymas K
H30BITOYHOM CIIOKHOCTH nu
HEONpPaBAaHHBIM 3aBUCHUMOCTSIM.

[IpaxTrueckoe 3amanue Ne20

3anaua: [TomyueHsl cienyrome BBOIHbIE
yCIIOBUS 711 pa3paboTKH
(yHKITMOHAIBHOM MOIenTn Ou3Hec-
nporecca (BPMN):

e KomaH/1a COCTOUT U3 TPEX aHAIUTHUKOB
W OZIHOTO PYKOBOJIMTEIS POCKTA;

e Bcero BbIIIesIEHO YeThIpE Mecsla Ha
3aBepIICHHE IPOEKTA;

¢ baza HCXOAHBIX JaHHBIX UMEETCS
9aCTUYHO (HE0OXOANMO JOIOIHUTEIBHOE
HCCTICIOBAHNUE);

e Mogenb JOIKHA COAepKaTh MATh
YPOBHEH JeTanu3anuu (0T BEPXHETO
YPOBHS 0 JleTalell KOHKPETHbIX

OTIEpAITHiA).

Pesynbrar: I'padux pabot c
MPHUBSI3aHHBIMU BPEMEHHBIMU
WHTEepBaJaMH, TOJNWCAHHBIA  BCEMHU
3aWHTEPECOBAHHBIMU CTOPOHAMH, a TAKXKE
KpaTKuii ~ OT4eT O  NPOBEIEHHBIX
MeperoBopax " JOCTUTHYTBIX
JIOTOBOPEHHOCTSIX.

Beicokmnii
(5-10
MHHYT)




Pesynbrat: Tabnuia omneHku
TpyZ0o3aTpaT U BPEMEHHOMN CETKU
BBITIOJTHEHUS Pad0T, OIKPEIICHHAS
TEOPETUYECKUMU BBIKJIAIKAMU U
bopmynamu.

Tema 9.
OOBEKTHO
OpPHUCHTHUD
OBaHHOE
MOJICTUPO
BaHHE
OusHec-
MPOIIECCOB

I1K-3
Cnocoben
00eceynTh
COIIacOBaHHUE
TpeOOoBaHMIT K
KOMIIBIOTEPHO
My
MPOrPaMMHOM
y
00€eCIICYEHUTO
c
3aWHTEpEeCcOBa
HHBIMHA
CTOpPOHAMH

HIIK-3.1
3HaTh
METOIOJIOTUU
pa3paboTku
KOMITBIOTEPHO
ro
MPOrPaMMHOTO
obecneyeHus
3
TEeXHOJIOTHEN
MIPOTPaMMHUPO
BaHHs, a
TaKkKe
TEXHOJIOTHH
MIPOEKTUPOBaH
s U
HCTIOJIL30BaHM
51 0a3 JaHHBIX

3ananue 21.

OnuiuTe KI0YeBble IPUHIUIIBL 00
BEKTHO-OPHEHTUPOBAHHOTO TTOIX0/]
a (OOII) u nosicHUTE, KaK KaXKIbIN
U3 HUX TPUMEHSIETCS TIPH MOJICITHP
OBaHUU Ou3Hec-npoueccoB. [Ipuse
JIUTE TI0 OTHOMY KOHKPETHOMY TIPH
Mepy U3 chepbl YCIyT WK PO3ZHUYH
OM TOPrOBIIX, WUIFOCTPUPYIOLIEMY
peanu3aluio KaKa0ro NpuHIMmna (1
HKaICYJIALUs, HacJIeI0OBaHNE, TTOJIN
Mopdusm, adcTpakius). s Kax
OT0 TIPUMEpPa YKAKUTE:

KaKol OM3Hec-TpoLecc MoJienupye
TCSI;

KakHue 0OBEKTHI BBIACIISIOTCS;

KaK IMEHHO TPOSIBIISIETCS COOTBETC
TBYtouuii npuHmn OOIL.
TpeOoBaHus K oTBETY:

YéTtkoe onpeseneHne 4eThIpéx 06azo
BoIX npuHImnos OOIT (1-

2 IPEIO’KEHHST Ha KAXKIbIN).
YeTsIpe pa3HOTUIHBIX MTpuMepa (110
OJTHOMY Ha MPUHIIMIT), KOKIBIH —

C pa3BEPHYTHIM MOsICHEHUEM (3—

S mpeIoKeHui).

Hcnonp3oBanne TEPMUHOIOTHN 00
BEKTHO-OPHEHTUPOBAHHOTO AHAJIN3

3ananue 21.

Bam nopydeno cmozenupoBatb Ou3He
c-nporiecc «O6paboTKa 3aKa3a B MHTE
pHET-Mara3uHe» ¢ UCTOJIb30BaHUEM O
OBEKTHO-OPUEHTHPOBAHHOTO MTOIX0/1a
. BemmonnuTte cnenyromiee:

BrienuTe He MeHee MATH KITFOYEBBIX
KJIACCOB, YYaCTBYIOIIMX B IIpolecce, U
JUTSL KQKJIOTO YKaXKUTE:

UMl KJ1acca,

2—3 CyIIEeCTBEHHBIX aTpuOyTa;

2—3 OCHOBHBIX METO/A.

Onummure B3aMMOCBSI3H MEXTy Kiacca
MU (accolualus, arperamus, KOMIo3u
1M, HacJe0BaHue), MpuBes mo 1—

2 ipuMepa AJisl KaXXA0Tro THUIA CBSI3U.
[TocTporiTe ynpoméHHy0 quarpaMmy
KJIACCOB (B BUJIE TEKCTOBOTO OMHMCAHU
s win cxembl B Hotarmu UML), oTpax
aloIIYI0 CTPYKTYPY U CBSI3U.

TpeOoBanus k oTBeTy:

Crucok KJaccoB ¢ aTpuOdyTaMu U MET
onami (TabianyHasi popMa NpUBETCTBY
eTcs).

SIBHOE yKa3aHHE TUIIOB CBSI3€H MEXTy
KJIaCCaMU C MOSICHEHUSIMH.
Juarpamma KJ1accoB (TEKCTOM MM CX
€MOM) C MOANMCIMH.

Beicokunii
(5-10
MHHYT)




a (kacc, 00beKT, aTpuOyT, METO/I,
uHTEepdeEiic u T.11.).

Jloruveckasi CBI3HOCTb: IMEPEXO] OT
MIPUHIIKAIIA K IPUMEPY JTOJDKEH OBIT
b 000CHOBAH.

[IpakTiueckoe 3amanue No22
3anava: Bameit komaHjie mopy4eHo
HEepPEeCMOTPETh CYIIECTBYIOIINE
Om3HEC-TIPOIIECCHl OaHKA C IETBI0
NOBbIIIEHHUS UX 3P deKTuBHOCTH U
y100CTBa 00CTYKUBAHUS KIIMEHTOB.
DTO BKIIIOYACT MO/ICPHU3ALIUIO
MPOrpaMMHOTO o0ecTieueH s,
UCIIOJIB3YEMOTO B OaHKe, ¢
OpHeHTaIuel Ha 00BEKTHO-
OPHEHTHUPOBAHHBII MOAXOI.

Yro HE0OXOIUMO ClIeNaTh:

1. Beigenure 0OBEKTHI, KIACCHI U
aTpuOyThI, XapaKTEepPHbIE IS
0aHKOBCKOM cepbl (KITUCHTHI, CYeTa,
TPaH3aKINHU, KPSAUTHI U T.11.).

2. llocTpoiiTe muarpaMmy Kiaccos,
WITIOCTPHUPYIOIYIO B3aHMOCBSI3H
MEXIy OObEKTaMH U KJIACCAMHU.

3. IlpoBenuTte cornacoBaHue
MIOJIYYEHHON MOJIEIIHN C
MIpe/ICTaBUTENIMU On3Heca
(MeHeKMEHT 0aHKa, COTPYIHUKI
call-tientpa, omepatopsl 0aHKOBCKHX
YCIIYT | T.J0.).

4. 3adukcupyiTe BO3paKeHUs U
NOXKeJIaHHs 3aMHTEPECOBAaHHBIX

ApryMEHTUPOBaHHBINM OTBET HA BOIPOC O
POJIH HHKATICYIISIMHU U ToauMopdu3ma (2—
4 ipeyIoKEHUS Ha KaXIBIH TIPHHITHIT).

[IpakTiuaeckoe 3amanue No22

3anaga: Bam HE0OXOAMMO TPOU3BECTH
peQaKTOpUHT CYIIECTBYIOIIETO
MPUIOKEHUS U1 YIIPABICHUS
JIOTUCTUKON KOMITAaHUU-TIPOU3BOIUTEIS
npoAyKToB nutanus. [Ipunnoxenne
JIOJI’KHO COOTBETCTBOBATh
MEXIYHapOIHBIM CTaHIAPTaM KayecTBa U
o0ecreynBaTh THOKOCTD JJI JalIbHENIIIEN
JopabOTKU U Pa3BUTHSI.

Yo HEOOXOIMMO C/IeNaTh:

1. BBIIOJIHUTH AEKOMIIO3ULIAIO OU3HEC-
3a/1a41 Ha OT/IeJIbHbIE OOBEKTHI U KIIACCHI
COTJIACHO OOBEKTHO-OPUEHTUPOBAHHBIM
HPUHIIUIIAM.

2. CTpyKTypUpOBaTh TpeOOBaHHUS K
OyayIiemMy MporpaMMHOMY PEIICHHIO B
COOTBETCTBHHU C MEXTyHAPOIHBIMHU
cranpapramu ISO/IEC 250xx.

3. 3anucats ciequduKanuo TpeOoBaHuUi
K Oyzaymemy oObeKTHO-
OPUEHTUPOBAHHOMY MPUIIOKEHUIO.

4. CornacoBatb c()OpMUPOBAHHEIE
TpeOOBaHUs C KIMEHTOM U
3a(hUKCUPOBATH COTTIACHE BCEX
3aWHTEPECOBAHHBIX CTOPOH.




CTOpPOH U BHECHUTE COOTBETCTBYIOIINE
W3MEHEHUS B Ballly MOJEb.
Pesynprar: luarpamMmMa KJ1accos,
COIJIaCOBAaHHAsl C OU3HECOM, a TAKKe
MIPOTOKOJI COTJIACOBAHUS C
3a()UKCUPOBAHHBIMHU BO3PAXKCHUAMH U
MIPUHATBIMH PEIICHUSIMHU.

Pesynprar: Crierudukarus TpeOoBaHui K
MPOrPaMMHOMY obecreueHunto,
ocunoBanHas Ha ctaggapre ISO/IEC 250xx,
M aKT corjacoBaHus TpeboBaHUM ¢
KJIAEHTOM.

Tema 10.
Metonono

THS
BPMN

I1K-9
Cnocoben
OCYIIECTBIISITh
OLIEHKY U
coryiacoBaHue
CPOKOB
BBIITOJIHCHUA
ITOCTABJICHHBIX
3a7a4

HIIK-9.1
3HaTh
THUIIOBEIE
pelIeHuUs,
OMOIHOTEKH
MPOTPaMMHBIX
MOJTyJIEH,
Ia0JIOHBI,
KJIACCHI
00BEKTOB,
HCIIOJIb3yEeMbIC
npu
paspaboTke
KOMITBIOTEPHO
ro
MPOTrPaMMHOTO
obecrieueHus
HIIK-9.2
VYMeTh
HCIOJIB30BAaTh
KOMaHIHEIE
CpencTBa
pa3paboTku
KOMITBIOTEPHO
ro
MPOrPaMMHOTO
obecrnieueHus
Ocy1ecTBIATH
KOMMYHHKAIIH

3amanne 23. ApXUTEKTYpHBIC
narrepHsl peanmnsannu BPMN-
JBUKKOB M X MHTETPALIUS C
OubIMoTeKaMu aHaIM3a JaHHBIX
YcnoBue 3aauu:
CoBpemennsie BPMN-nBuxku
(Camunda, Flowable, Activiti)
pean3yIoT UCIIOJIHEHHE
MPOLIECCHBIX MOJIeNIel uepes
KOMOMHAIIMIO TUITOBBIX
APXUTEKTYPHBIX NMaTTEPHOB U
CHeUalIn3upOBaHHBIX
IIporpaMMHBbIX Moayien. I1pu
PEUMHKUHUPHUHTE TIPOLIECCOB
aHaJu3a IaHHBIX BO3HUKAET
HEO0OXOIUMOCTh PACIIUPEHUS
CTaHJApTHON (YHKIIMOHATIBHOCTH
JBUKKA JJIs OJIIEPKKU OTlepanuit
MAaIIMHHOTO 00Y4YeHUs1, TOTOKOBOH
AQHAIIUTUKY U YIIPABJICHUS
MeTaJaHHbIMH.
TpeGyercs B pa3BEpHYTOM OTBETE:
e Teopernuecku
IIPOAHAIU3UPOBATH
ApPXUTEKTYPY UCIIOJIHEHUS
BPMN-nporieccos B
nemwxkke Camunda ¢ ToOuku

3amanue 23. Tpanchopmanus
mozeneid BPMN B nporpaMMHbIe
aptedakTbl: OMOJINOTEKH, TCHEPATOPHI
KoJia ¥ 11a0JIOHBI MPOEKTUPOBAHUS
YcnoBue 3a1auu:
Huarpamma BPMN 2.0 npexacrasisier
co0o0it XML-nokymeHT,
COOTBETCTBYIOIIUH CrICIU(PUKAIINN
OMG. [nsa aBTOMaTH3aMU
PEHHXUHHUPHUHTA TpeOyeTcst
TpaHchopManus Takol MoJeNu B
UCTIOJTHSEMBIE TIPOTPAMMHBIE
apTedakThl: K1acChl JOMEHHON
MOJIeIH, KOH(UTyparuu
OpKecTpaTopa, KOJ BU3yallu3aluu U
METaJaHHbIe [T aHATUTHKHU. JTa
TpaHchopMalus peaau3yeTcs yepes
KOMOMHAIIMIO TApCEPOB, TE€HEPATOPOB
KO/1a ¥ Ia0JIOHOB NMPOEKTUPOBAHMSL.
e Tpebyercs B pa3BEpHYTOM
OTBETE:
TeopeTrnuecku NpoaHaIU3UPOBATh
cTeK OMOIMOTEK JUIs MApCUHTa U
Tpancpopmarnu BPMN-mozeneii:
Kak 6ubamoTexa bpmn-moddle
(JavaScript) peanusyer napcuar XML
B 00BEKTHYIO MOJIEJIh Yepe3 MaTTepH

Bricokuii
(5-10
MHHYT)




uc
3aWHTEpPEeCcoBa
HHBIMHU
CTOPOHAMH

3peHus MPUMEHSIEMBbIX
m1abJI0HOB
MPOEKTUPOBAHMUS:
Kak marrepn «Komannaa»
(Command Pattern) peanusyercs B
kinacce CommandExecutor s
oOecrneueHns TPaH3aKLIMOHHOCTH
onepauuii HaJi HHCTAaHCAMU
MIPOLIECCOB
(StartProcessInstanceCmd,
CompleteTaskCmd)
Kak narrepn «Crparerus»
(Strategy Pattern) mpumensiercs B
kiacce DecisionStrategy ams
BbIOOpA airopuTMa
MapUIPyTU3ALUHU B HCKITFOYAIOIITIX
IITI03aX Ha OCHOBE KOHTEKCTa
JTAHHBIX
Kak marrepn «llenouka
o0s3anHocTei» (Chain of
Responsibility) peanuzyercs uepes
untepdeiic CommandInterceptor
JUTst ToOaBIEHUS Kpocc-
(YHKIIMOHATBHBIX aCTIEKTOB
(;morupoBaHue, 6€30MaCHOCTb,
MOHMTOPHHT) 0€3 U3MEHEHHUS Apa
JIBUKKA
e M31105KNUTh apXUTEKTYPHOE
pelIeHre Ik MHTETPaIiH
BPMN-nBmxka ¢
O6ulIMoTEeKaMy aHaNINU3a
JAHHBIX:
[Touemy marTepH «Amanrepy»

«[Tocerutensy (Visitor) ¢ kitaccamu
BpmnModdle u BpmnVisitor
[Touemy s si3p1ka Python
NpenoYTUTENbHA ONOIMoTeKa
SpifftWorkflow ¢ e€ peanuzanmeit
nattepHa «MHTEepIpeTaTop»
(Interpreter) aJist BHITOTHEHUS
CEMaHTHUKH 351eMeHTOB BPMN
Kak 6ubaroreka camunda-bpmn-
moddle pacmupsieT craHIapTHYIO
MOJIeJIb SJIEMEHTAMH PACIIUPEHHMA
(camunda:executionL.istener,
camunda:inputOutput) u kakue
KJIACChI OTBEYAIOT 32 00pabOTKy 3THUX
pacimpeHui
e Crenathb BbIOOp 111a0JIOHOB

MIPOSKTUPOBAHHMSI JIJISI

resepauuu koga uz BPMN-

MOJIETIH:
[Touemy narrepH «CTpOUTETb
(Builder) ontumarnen asis reHepanun
knacca ProcessInstance ¢ metogamu
withVariable(name, value),
withBusinessKey(key), start() —
MIPUBECTH MIPUMEP peaTu3aIiiy Ha
ocHoBe 6ubaroTexku Lombok
(@Builder)
Kak marrepn «l1labmoHHbIN METOI
(Template Method) mpumensiercs B
abCcTpakTHOM KJlacce
BpmnElementCodeGenerator ¢
xykamu generateImports(),
generateClassBody(),




(Adapter) npenmodruTeseH s
MHTErpalum Kiacca
PythonModellnvoker (6u6numoreka
scikit-learn) ¢ uarepgeiicom
JavaDelegate nBmxka Camunda
Kaxk peanus3oBaTb KaCTOMHBIN
aneMeHT pacimupenuss BPMN
(Custom Extension)
analytics:PredictiveGateway,
UCIO0JIBb3YS] UHTEP(DENCHI
BpmnParseListener u
ExecutionListener st BHEIpEeHUS
MIPOTHO3HUPYIOIEH JIOTHKHU Ha
ocHoBe X(GBoost
Kakwue kimacchbl U3 3KOCHCTEMBI
Apache Spark (SparkSession,
DataFrame) moryT ObITH
MHKAIICYJIMPOBAHBI B JI€JIerar
SparkBatchProcessingDelegate st
peanusanuu 3anaum «llakeTHas
00paboTKa JaHHBIX)» B AUarpaMMe
BPMN
e TeopeTHUecKH OLICHUTD
IIPEUMYILECTBA U
OTpaHUYEHUs] IPUMEHEHUS
narrepHa «Perno3sutopuin»
(Repository) mst
yIpaBIeHUS] METaITaHHBIMH
MIPOLIECCOB:
Kak knace
ProcessDefinitionRepository
(peanu3yromuii uHTEpPEiic
RepositoryService) obecnieunBaet

generateExecutionLogic() as
MOJJICP)KKH TeHEePAIlUU Ha Pa3HbIX
s3pikax (Java, Python, Kotlin)
[Touemy s renepauuu
BU3YaIH3alluU IUarpaMm
MPEIMOYTUTENCH AaTTepH «MoCT»
(Bridge) ¢ pazaenenunem abcTpakiyu
(DiagramRenderer) u peanu3anuu
(BpmnJsRenderer, GoJsRenderer)

e Teopernuecku pazpaboTaTh
KOHIICTIIIUIO TeHepaTopa
METa/IaHHBIX U1 aHATUTUKH
Ha ocHoBe BPMN-monenu:

Kak xnacc BpmnLineageExtractor
MOJKET U3BJICKATh JIMHHUIO JTAaHHBIX
(data lineage) 13 mOTOKOB OOBEKTOB
(datalnputAssociation,
dataOutputAssociation) u
TpaHc@opMHupoBaTh €€ B rpad Ha
ocHoBe Oubanorexu Apache
TinkerPop (Graph, Vertex, Edge)
[Touemy fy1st XpaHEHHsSI METAJAHHBIX O
Ka4decTBE JIaHHBIX Ha dTarax mpoiecca
TpeOyeTcsl paCIIUpEeHUe MOJEIH Yepes
KaCTOMHBIE CBOMCTBA
(extensionElements) u kak kiacc
DataQualityMetadataParser u3Bnekaer
WX JUTSI TIOCJIETYFOIIETO aHaIn3a

Kax 6mbmmoteka Great Expectations
MOJKET OBITh HHTETPUPOBAHA Yepe3
TeHEepaIuIo Kiacca
DataQualityValidator ¢ MmeTrogamu
validate input(data),




abCTpakLHUIO TOCTyMa K MOJEISIM
IPOIIECCOB B pa3HbIX cpenax (in-
memory, relational DB, Git)
ITouemy 11 cLieHapHEB aHAIM3a
JAHHBIX KPUTUYECKU BaXKHO
PaCLIMPUTH PEIIO3UTOPUI
METa/IaHHBIMH O Ka4eCTBE JJAHHBIX
4yepe3 KaCTOMHBIN KJ1ace
DataQualityMetadataExtension
Kak wHTerpanus ¢ cucreMamu
yIpaBiIeHUs BEpCUsIMU (Hampumep,
gyepes oudmuoreky JGit) mo3Bossier
OTCIIKUBATH SBOJIIOIHIO
MIPOLIECCHBIX MOJIeNIEH B KOHTEKCTE
M3MEHEHUH B CTPYKTYpE JaHHBIX
e [IpenyioKUTh ApXUTEKTYPHYIO
CXeMy MUKPOCEPBUCHOU
peanu3anuy MNporeccHOro
OpKecTpaTopa Ha OCHOBE
Camunda External Task
Pattern:
Kak xmacc ExternalTaskClient
(6bubamorexa camunda-external-
task-client-js) B3anmoeiicTByeT ¢
MUKPOCEpPBUCAMU aHATUTUKHU Yepe3
ACUHXPOHHBIE 3aITPOCHI
[Touemy Takoit moaxos
MPEOYTUTETbHEE BCTPANBAHHS
JIOTUKU aHaJIM3a HETTOCPEACTBEHHO
B JICNIEraThl IBIKKA C TOUKH
3peHust MacllITaOUPyEeMOCTH U
U30JISIIAN COOEB
Kax 6mbmmoteka Resilience4j

validate_output(result),
BBI3BIBACMBIMU B TOUKAX PACHIHPEHUS
camunda:executionListener
e Teopernuecku OLEHUTH
MEPCIIEKTHBBI TPUMEHEHUS
reHEepaTUBHBIX MOJX0/I0B
(LLM, mabsoHHBIC ABHKKH)
JUTSI aBTOMATHYECKON
tpancopmar BPMN B kox:
Kaxk mabmonnsIil n1Brkok Apache
FreeMarker mosxeT renepupoBartb
KJIACCHI JIeNIEraToB Ha OCHOBE
mrabsona delegate. ftl ¢ moxcranoBkoit
AMEH 3aJ1a4 U nepeMeHHbIX n3 BPMN-
MOJICITH
[Touemy npumMeHeHHE OOBIITNX
s36IKOBBIX Mojenent (LLM) nis
reHepaIu Kojia JAeNeratoB Tpedyer
CTpOTOH BepH(UKAIIUN Yepe3 MaTTepPH
«Jlexoparop» ¢ noOaBiIeHHEM
BaJIMJIAlMN TUTIOB U TPAHUI] 3HAYCHUI
Kak xoHmemmusi «Mozaenb KakK KOMI»
(BPMN-as-Code) dyepe3 OHOIHOTEKY
bpmn-engine (TypeScript) mo3Bossier

OMUCBHIBATh  MPOIECCHI B BHUJE
HCIOIHIEMOI0 KoJa C  IIOJHOH
THIIN3AaINEen " MOJJEPKKOM
pedaxropunra B IDE

[Mpaktudeckoe 3aganne Ne24
3amaua: [IpencraBbre, 4To BBl paboTaeTe
B COCTaBe KOMaH/pl, TPOBOSIIEH




(marrepnnl CircuitBreaker, Retry)
MOJKET OBITh IPUMEHEHA JIJIS
o0ecrneyeHns 0TKa30yCTOMYUBOCTH
B3aUMOJICUCTBUS MEXKITY
OpKECTPaTOpPOM U aHAIUTUYECKUMU
MUKpPOCEpPBUCAMU

[IpakTrueckoe 3amanue Ne24
3amaua: [IpeacraBbTe, 4TO BB
paboTaeTe B cOCTaBE KOMaH/IbI,
MPOBOISIIEH PEUHKUHUPUHT OU3HEC-
MPOIIECCOB KPYITHOTO
IIPOU3BOJCTBEHHOIO PEANIPUATHS.
OpHa U3 KIIFOYEBbIX 334a4
3aKIII0YAETCS B CO3JIaHUU
coBpeMmeHHo# monenu BPMN nns
OTMCaHus Iporecca CHA0KEeHUS U
MaTepHaTbHO-TEXHUUECKOTO
obecrieyeHus PON3BOJICTRA.

3ajaHue:

1. Co3zgate BPMN-mopens mporecca
CHAOKEHUS MPEANPHUATHS, UCTIONB3YS
WHCTPYMEHTAIBHOE CPEACTBO IS
KOJUIEKTUBHOW pa3padoTKu
(manpumep, Lucidchart, Draw.io,
Bizagi Modeler nnu anajiornuseie).

2. BkirtouuTh B MOJIETIh CTaHIAPTHBIE
anemeHTs BPMN (co0OpITHs, 3amaum,
MTUTFO3BI, TIOTOKHU H T.1I.).

3. Opranu3oBaTh COBMECTHOE
00CyXIeHNE U KOPPEKITUIO MOJICITH C
OCTJIBHBIMU WICHAMU KOMaHIBI Yepe3
BCTPOEHHBIN HHCTPYMEHTapui
COBMECTHOH paboThl 1 KOMMEHTApHEB.
4. TIpoBecTH IMpe3eHTAIIIO MOJICITH

PEUHXUHUPHUHT OU3HEC-TIPOLIECCOB
KPYITHOTO POU3BO/ICTBEHHOTO
npennpustus. OHa U3 KITFOYEBHIX 3a7a4
3aKJIFOYACTCS B CO3JaHUU COBPEMEHHOM
moaenu BPMN 1151 onucanus npouecca
CHa0)XCHHS ¥ MaTepHaIbHO-
TEXHHUYECKOr0 00eCIIeYeHuUs
MPOU3BOICTBA.

3ananue:

1. Co3nate BPMN-moiens mporiecca
CHAOKEHUS MPEATPHUATHS, UCTIONH3YS
WHCTPYMEHTAIBHOE CPEACTBO JIJIS
KOJIJIGKTUBHOU pa3paboTku (Hampumep,
Lucidchart, Draw.io, Bizagi Modeler niu
aHaJOTUYHEIC).

2. BkiitouuTh B MOJICIb CTaHAaPTHBIC
anemeHnTsl BPMN (co0ObITHS, 3a1auu,
IIUTIO3BI, TIOTOKH U T.II.).

3. Opranu3oBaTh COBMECTHOE
00CyX/IeHIe U KOPPEKIHIO MOJIEIH C
OCTaJbHBIMU YJICHAMH KOMaH]IbI uepe3
BCTPOECHHBIA HHCTPYMEHTApUI
COBMECTHOH pabOThl U KOMMEHTApPHUEB.
4. IIpoBecTu Mpe3eHTAINIO MOETH
3aWHTEPECOBAHHBIM CTOPOHAM
(TpeacTaBUTENSM TTOCTABIIMKOB,
HaYaJbHUKY CKJIa/1a, CIIeHaINCTaM 10
3aKyIIKaM U JIPYTUM MPEACTABUTEISIM
MPEPUSTHUS ), IPOJIEMOHCTPUPOBATH
MOJIETTb.

5. OTBETHTDH Ha BONIPOCHI U BHECTH
WCIIpaBJCHUs B MOJI€b, BOSHUKIIUE B
pe3yibTaTe 00CYKICHUSI.

Wror: JIokymeHTUpOBaHHAs1 BEPCUs
BPMN-monenu, cornacoBaHHass BCEMH




3aWHTEPECOBAHHBIM CTOPOHAM
(mpencTaBUTENAM MOCTABIINKOB,
HAYaJIbHUKY CKJIaJa, CIICLHATUCTaM 110
3aKyIKaM U IPYTUM MPeICTaBUTENSM
NPEANPUSTHS ), TPOIEMOHCTPHUPOBATH
MOJEINb

5. OTBeTUTH Ha BONPOCHI U BHECTH
WCTIpaBJICHUSI B MO/JIeJIb, BOSHHUKILHUCE B
pe3ynbTaTe 00CyKISHHS.

Uror: JfokymeHTUpOBaHHAsI BEPCUS
BPMN-Mmozenu, corjaacoBaHHast BCEMH
3aMHTEPECOBAaHHBIMU CTOPOHAMH, U
OTYET O MPOJICTaHHOH paboTe.

3aMHTEPECOBAaHHBIMU CTOPOHAMHU, U OTYCT
0 TIpOACIIaHHOH padorTe.

Tema 11.
Mopaenupo
BaHHE
MPOLIECCOB
B ARIS

I1K-3
Cnocoben
o0ecneyuThb
COIIacOBaHHUE
TpeOOBaHU K
KOMIIBIOTEPHO
My
MPOrPaMMHOM
y
o0ecIeyeHuo
c
3aMHTEpEeCcoBa
HHBIMH
CTOpPOHAMH

HIIK-3.1
3HaTh
METOI0JIOTHH
pa3paboTku
KOMITBIOTEPHO
ro
MIPOrPaMMHOTO
obecrieueHus
5
TEXHOJIOTHEH
MPOrpaMMHUpPO
BaHus, a
TaKKe
TEXHOIOTHHI
MIPOSKTUPOBaH
s U
HCIIOIb30BaHU
s 0a3 JaHHBIX

3amanne 25. [TocaenoBarenbHOCTD
ATAIOB pa3pabOTKH
MHGOPMALIMOHHOM MOJIENH B
metonosorun ARIS ¢ yuérom
IPOEKTHPOBAHUS 0a3bl TaHHBIX
Ycnosue:

YcTaHOBHTE MPAaBUIIBHYIO
MIOCJIEIOBATEIHHOCT TAIOB
pa3paboTKu MHPOPMALTUOHHON
Mozenu B meroponorun ARIS npu
PEMHXUHUPHUHTE IpoLiecca
«AHaIM3 KITIMEHTCKAX JTaHHBIX»,
00eCTeynBaroIy0 KOPPEKTHYIO
TpaHchOpMaIUIO B PEISIIUOHHYIO
cxeMy 0a3bl TaHHBIX.

1. ®opmupoBanue peectpa
00BEKTOB IIPEAMETHON 001aCTH
(KJIMeHT, 3aKa3, MPOAYKT, CETMEHT)
Ha OCHOBE aHaJIM3a
(GyHKIIMOHATIBLHOW MOJIETTN

2. Onpenenenue aTpuOyToOB

3amanne 25. [lociaenoBarenbHOCTD
TpaHchopMaIuu IpoLeCCHON MOIENN
ARIS B apXuUTeKTypy aHAJIUTUYECKOU
CHUCTEMBI

Ycnosue:

YcTaHOBUTE JIOTUYECKYIO
MOCIe0BATEIHLHOCTh TPE0Opa3OBaHUs
mozaenel B cpeae ARIS mpu
PEMHKUHUPHUHTE TIpoIiecca
«DopmMHpoBaHUE OTYETHOCTI JJIsSI
MOCJIEYIOLIEN pealn3aluu
XPAHWUJIUIIA JAHHBIX C BUTPHHAMHA
aHAITUTUKH.

1. ITocTpoenue GpyHKIMOHATBHON
Mo (quarpamma QyHKITHi) ¢
BhIIeNIeHHEeM OusHec-GyHKmit: «Coop
TaHHBIX», «OUUCTKaY», «ATperanus,
«Buzyanuzamus

2. Coznianue mpoIecCcHoi Moaenu
(Imarpamma MpoIecCcOB) C
0TOOpaXeHHeM MOTOKOB paboT,

IToBbINIEHH
blIii (3-5
MHHYT)




00BEKTOB U UX JIOMEHOB C y4ETOM
TpeOOBaHUH K aHATUTUICCKON
00paboTKe (THI TaHHBIX,
MacCIITabuPyeMOCTh, TIOJIICPKKA
arperarun)

3. YcTaHOBIEHHE CBSI3EH MEXKITY
00BeKTaMu («OIMH-KO-MHOTHM,
«MHOTHE-KO-MHOTHM») U YKa3aHHE
WX KapIUHAIbHOCTH

4. Hopmanu3anus CTpyKTyphbl
00BEKTOB JIO TPEThEH HOPMaATILHOM
¢dbopmbl (3HD) ¢ BeIACIICHIEM
CIIPAaBOYHHMKOB U TaOJIHUIl (DaKTOB

5. 'enepanust pu3n9IecKOl CXEMBI
6a3b1 nanHpIX (DDL-ckpunThl) u3
MH(}OPMALIOHHON MOJIENH Yepe3
skcnopT B ARIS Data Dictionary
[TpaBuibHAS TTOCIEIOBATEIHHOCTD:
l—>2—>53—->54->5

[IpakTrueckoe 3ananue No26

3anayva: [IpencraBpTe cuTyanuto,
KOT/Ia KpyITHAsI TOPTOBasi KOMIIAHHS
WHULMUPYET MPOEKT PEUHKUHUPHUHTA
cBOMX Om3Hec-mporieccoB. OCHOBHOM
3aJjauel SABJISETCS COrJIacCOBaHHE
TpeOOBaHMIT K HOBOW CHUCTEME
OyXTaJaTepCcKoro y4éra, KOTOpYyro
IJIaHUpyeTCst uHTErpupoBarb ¢ ERP-
CHCTEMOM KOMITAaHHH.

Bamra 3agaua — copmuposats ARIS-
MOJIEIIb JUTsl OU3HEC-TIpoIiecca
OyXraJaTepcKoro y4éra u

COOBITUI U OTBETCTBEHHBIX POJICH

3. Pa3paboTka HHPOPMALIMOHHOM
Mozenu (auarpaMMa 0ObeKTOB
JIAHHBIX ) C BBIJICJICHHUEM CYITHOCTEH:
«cxomupIil garaceT», « OuuIieHHbIe
JAaHHBIC», ATPETHUPOBAHHBIN (HAKT»,
«Butpuna oT4€ToB»

4. YcTaHOBIIGHUE CBSI3EH «IIpOIecC-
JAHHBIC» Yepe3 MaTPUILy
UCTIOJIb30BaHUS 00BEKTOB B (DYHKITHSIX
(metomonorust Event-Driven Process
Chain)

5. @opmMupoBaHUE MOJIENIH TOTOKOB
nanabix (Data Flow Model) u axcniopt
METa/IaHHBIX U1 aBTOMAaTHYECKOMN
renepauuu ETL-niponieccoB u cxemsl
XpaHUIHIIA

[IpaBunpHas MocCIeAOBATENBHOCTD: |
—2—>3—-54->55

[IpakTrueckoe 3amanue Ne26

3anava: B pamkax penrxunupuara HR-
MPOLECCOB TOPTOBOM KOMIIAHUU
HE00XOIMMO MPOBECTH MOJECPHHU3ALNIO
KaJpOBOro y4éTa 1 oAdop MepcoHasa.
st aToro TpeGyercs coriacoBartb
TpeboBanus Kk HoBoii HR-cucreme ¢
PYKOBOACTBOM KOMITAHHUHU U NIEPCOHAIOM
HR-cayx051.

[Topsinok BBIMONHEHHUS:
1. Pa3paGoraiite ARIS-Monenb
cyuiectBytouiero HR-npouecca




WCIIOJI30BaTh €€ JJIs COTJIACOBAHUS
TEXHUICCKUX TPESOOBAHMI C
3aWHTEPECOBAHHBIMH CTOPOHAMH.

IlopsinoK BBEIOTHEHUS:

1. Co3paiite HauanpHyI0 ARIS-Mozmens
OomsHec-mponecca OyXraaTepcKoro
y4éTa KOMIIAHHUH, OTPAXKAIOIIEro TaKue
oTepaIyy, Kak BeJlcHHe CIETOB-
¢baktyp, GpopMHUpOBaHHE HAIOTOBOM
OTYETHOCTH, YUET PacX0o0B U
JTIOXOJIOB.

2. Onpenenvre 3aMHTEPECOBAHHBIC
CTOpOHEI (Oyxrantepus, GUHAHCOBBIH
OTJIeN1, HAJIOTOBask MHCTIEKIIUA,
KOHTPOJIEPHI, AYAUTOPHI) U pa3/IenTe
TpeOOBaHUSI IO CTETIEHH BYKHOCTH JUIS
KaXkJ01 KaTeropuu
3aMHTEPECOBAHHBIX JIUII.

3. [loaroroBwTe MpoLIEAYPY
COIJIaCOBaHUsI TPEOOBAHHUM ITyTEM
BHECEHUS JIOTIOTHEHUH U MTPAaBOK B
Monaeib ARIS, ocHOBaHHBIX Ha
OT3BIBaX 3aMHTEPECOBAHHBIX CTOPOH.
4. I'TOTOBBIM pE3ybTaTOM SIBIISETCS
cornacoBanHast ARIS-monens u
Ta0JIMIA COTIIACOBAaHUS TPeOOBaHWUH,
¢buKcupyomas U3MEHEHUS 1
JIOTIOTHEHH.

KOMITaHUH, BKIFOUAIOIIYIO MTPOLECCHI
moadopa KaapoB, amanTauy
COTPYTHUKOB, HAYHCIECHUS 3apab0THON
TUIaThl 1 MOTUBAIMHY TIEpCOHAIA.

2. Haiinure OojieBBIE TOUKU B
CYIIECTBYIOIIEM TPOIIECCE
chopmynupyiite TpeboBaHUS K
Moaudukanuu HR-cucremsl.

3. [IpoBeauTe BcTpeuy ¢
3anHTepecoBaHHBIMU cTopoHamu (HR-
MEHEKEPOM, AUPEKTOPOM IO
MepCcoHAIy, THHEHHBIMHA MEHEIDKEPaAMH ),
obOcynuTe HaliieHHbIE 00JIEBbIE TOUYKH U
COIJIaCYyWTe U3MEHEHUS B MOJIETIH.

4. Nonosiaute ARIS-Moens Ha OCHOBE
00CYXIEHUI U COTJIACOBaHHIA,
3a(hUKCUPYHTE U3MEHEHHUS U ITOTyIHTE
oJ100peHue BceX 3aMHTEPECOBaHHBIX
CTOPOH.

5. @opma mpeicTaBIeHUS Pe3ybTaTa;
ARIS-monens HR-miporieccos,
CKOPPEKTUPOBAHHAS 110 pe3yJIbTaTaM
BCTpEY, M MTPOTOKOJ COTIIACOBAHUS
TpeOOBaHUIA ¢ yKa3aHUEM TPEITI0KESHHBIX
W3MEHEHUI 1 MHEHHI 3aHTEPECOBAHHBIX
CTOpOH.

Tema 12.
Komnaect
BCHHBIC
METO/IBI
aHajmu3a
OusHec-
MPOLIECCOB

I1K-9
CnocobeH
OCYILIECTBIIATH
OIICHKY U
corjacoBaHue
CPOKOB
BBIIIOJIHEHHS

HIIK-9.1
3HaTh
THUIIOBbIE
penieHus,
OuOIMOTEKH
MPOTPaMMHBIX
MOJyJIEH,

3amaunue 27. YCTaHOBUTE
NPaBUIBHYIO TOCJIEA0BATENIEHOCTh
ATAIOB KOJMYECTBEHHOTO aHAIIN3a
ousHec-npouecca «O0padoTka
3aKa3a» ¢ MpUMEHEHHEM
Ooubnmorexku pm4py U TUIIOBBIX
KJIACCOB pacy€Tra METPUK

3anmanue 27. YCTaHOBUTE JOTHYECKYIO
[I0CJIeI0BATEIbHOCTD MTPOBEICHUS
CUMYJISIIUOHHOTO aHaJIn3a On3Hec-
npoiiecca ¢ MpUMEHEHHEM
6ubanorexku SimPy u mabioHoB
MPOEKTUPOBAHHUS JJISl OLCHKHU BIUSHUS
n3MeHeHui Ha KPI

IToBbIIEHH
pIii (3-5
MHHYT)




IIOCTAaBJICHHBIX
3a1a4

Ia0JIOHBI,
KJ1aCChI
00BEKTOB,
HCIIOJIb3yEeMBIC
npu
pa3paboTke
KOMITBIOTEPHO
ro
MIPOTPaMMHOTO
obecreyeHus
HIIK-9.2
VYMeTh
HCIIOIL30BaTh
KOMaHIHEIE
CpeacTBa
pa3paboTku
KOMITBIOTEPHO
ro
MIPOrPaMMHOTO
obecneyeHus
OcymecTBIATh
KOMMYHHKAIIH
HC
3aMHTEpEeCcoBa
HHBIMU
CTOpOHAMU

1. ImmiopT s10Tra COOBITHI B
dopmate XES ¢ ucnonb3oBaHueM
Kiacca xes_importer.apply() u3
Ooubimorexku pm4py A CO3TaHUS
obbekTa EventLog

2. Pacuér 6a30BBIX BPEMEHHBIX
METPHK Yepe3 KJIacc
performance_evaluator ¢ Mmeronamu
get_cycle_time(),

get waiting_time() A7 KaxI0u
Tpacchl poriecca

3. BrIsiBIIeHHE y3KHX MECT C
NPUMEHEHHEM I11a0JI0OHA
«Crparerusi»: BbIOOp anropurMma
ananuza (bottleneck detector ¢
peanuzanueit QueueLengthStrategy
win ResourceUtilizationStrategy)
4. CTaTUCTUYECKUN aHATU3
BapHATUBHOCTH JITUTEIIBHOCTEH
yepe3 uHTerpanuio ¢ pandas
(DataFrame.describe()) u pacuér
koa(durmenta Bapuarnuu (CV) mis
BBISIBJICHUSI HECTAOMIIbHBIX ATAMOB
5. Buzyanuzaius pe3ynbTaToB C
MCIIONIb30BaHUEM KJlacca

dotted chart u3 pm4py u
oubmmorexu Plotly ms
WHTEPAKTHBHOTO aHAJIH3a
KOPPESAILUN MEX]Ty 3arpy3Koii
PECYpCOB U BPEMEHEM BBITIOJTHEHUS
[IpaBunibHas TOCIEAOBATEIHHOCTE:
l-2—-3—-54->5

1. ITocTpoeHue SMNUpPUIECKUX
pacripesielieHui U TeNbHOCTEH
orepanuii Ha OCHOBE HCTOPUYECKHUX
JAHHBIX C UCIIOJIb30BAHMEM KJIacca
scipy.stats.rv_histogram s
aNIPOKCUMAITUH PEaThHOTO
MOBE/ICHHUS ITpoliecca

2. Peanmu3arnusi MpoLECCHOM MOJIENH B
SimPy uepes mabnon «Dadpuxar»
(Factory): kmacc
ProcessElementFactory co3maér
sx3eMIusipel Resource, Container,
Store ¢ mapameTpamu, HOTy4EeHHBIMU
Ha JTane |

3. MHTerpamus pacuéra pruHAHCOBBIX
METpHK depe3 madiaoH «Jlekoparopy:
JIEKOpUPOBaHHE Kilacca
SimulatedTask meTomom

@add _cost_tracking s HakoOTICHUS
CTOMMOCTH OTIEpAliii B PeaTbHOM
BPEMEHH CUMYIISAIINU

4. 3anyck cepuu rporonos (1000+
UTEpaLnii) C MPUMEHEHHEM METO/1a
Momnte-Kapno gyepes kinacc
MonteCarloSimulator, peanu3syromiuii
natTepH «l11a0a0HHBIN MeTO 1S
yIpaBIeHUS IIUKIOM YKCIIEPUMEHTOB
1 cOOpa CTaTUCTUKH

5. AHanu3 pe3ynbTaToB ¢ pacuéToM
JIOBEpUTENIbHBIX HHTEPBAIOB st KPI
(cpenHee BpeMsl BBITIOTHEHUS,
CTOMMOCTH) C UCIIOJIh30BaHUEM
6ubsimoreku statsmodels




[IpakTiueckoe 3amanue No28

3agaua: Bamia koMaHJa OCyIIEeCTBIIAET
MPOEKT PEeUH)XUHUPUHTa OU3HEC-
MIPOLIECCOB B JIOTUCTUYECKOM LICHTPE
KpyIHOU po3HUYHOU ceTu. OCHOBHOE
BHHMAaHHUE yJIeNIAeTCs IpoLeccy
JIOCTaBKH TOBapa KIMECHTaM.
Heo6xonumo paccuuTaTh 1oKasarenu
3 PEKTUBHOCTH TEKYIIETO Mpoliecca u
BBISIBUTEL 00J1aCTH AJId yIIy4lICHU .

Urto HEOOXOIUMO CIIENAaTh:

1. [IpoBecTr aHATN3 UMEIOIIIUXCS
JTAHHBIX O TEKYIIIEM ITpolecce
(cpenHee BpeMsl TOCTaBKH, TIPOIICHT
YCIEMIHBIX JIOCTABOK, KOJIMYECTBO
BO3BPaTOB U peKamMalui).

2. PaccunTaTh OCHOBHBIE METPHKH
3¢ (heKTUBHOCTH TIpOIIECcca, TAKUE KaK
CpeliHee BpeMs BBIIIOJIHEHUS 3aKa3a,
KO3 (UITUEHT CBOCBPEMEHHOCTH
JTOCTaBKH, 3aTPaThl HA ¢IMHUYHBII
3aKas.

3. Ha ocHOBe aHasu3a BBISBUTH
HaIpaBJIEHUS BO3MOXXHOTO
yirydieHust (COKpallieHne BpeMeH!
JIOCTaBKH, CHI)KEHHUE YHCIIa
BO3BPATOB, MOBEIIIICHUE

(DescrStatsW.tconfint mean()) u
BU3YyaJu3alMen paclpeiesieHU yepes
Seaborn (sns.histplot())

[IpaBunpHasg mociaeA0BaTeIbHOCTD: |
—2—>3—-54->5

[IpakxTrueckoe 3amanue Ne28

3anaya: Bel paboTaeTe B KOMaH e,
peau3yoEN MPOEKT MO YIYUIIECHUIO
MPOIIECCOB Ha CKIaJie KPYITHOTO
pureitnepa. OcHoBHast mpodiieMa —
HH3Kas IPOIYCKHAsk CIIOCOOHOCTh CKJIaja,
BBICOKAsI BEPOSTHOCTH OLIHMOOK
KOMILJICKTAIUH U JTTUTEIbHBIN IIHKIT
00paboTKH 3aKa30B.

Yo HEOOXOIMMO C/IeNaTh:

1. TTocTpoUTh UMHUTAIIIOHHYIO MOJIENb
CKJIaJICKOTO TIpOIIecca ¢ UCIOIb30BaHHEM
CIeNaIM3UPOBAHHBIX HHCTPYMEHTOB
(mammpumep, AnyLogic, Arena unu
aHaJorn).

2. [IpoBecTH cepHIo HKCIIEPUMEHTOB C
MOJIEJIbI0, BAPbUPYS TAKHE MapaMeTpHl,
KaK 4HCJI0 ONepaTopoOB, BMECTUMOCTh
CKJIaJa, HATMYMEe aBTOMaTH3NPOBaHHBIX
MEXaHU3MOB COPTUPOBKH.

3. OmnpenienuTh ONTUMAITLHOE COYETaHNE
napaMeTpoB, MO3BOJISIONIEE YBEITUIUTD
MIPOM3BOJUTENBHOCTD CKJIA/Ia M CHU3UTD
YHCII0 OMIMOOK KOMITJIEKTOBKH.

4. OhopMHTB OTYET C aHATTUIOM
9KCIEPUMEHTA U PEKOMEHIALMSIMU T10
W3MEHEHUIO MpoLecca.




KO3 UITUCHTA YCIICITHOCTH
JIOCTaBKH).

4. IToaroToBUTH OTYET VIS
3aHHTEPECOBAHHBIX CTOPOH, HAIJISAHO
JIEMOHCTPUPYIOIIUI pacCUNTaHHbBIE
MTOKA3aTENN U MIEPCIEKTUBBI
YIIy4LIEHUS.

Urtor: lokyMeHTanbHO 0(OPMIICHHBIH
OTYET C pacuéTamMy U NPEIIOKEHUEM
oOnacTeil Al yIIydIlIeHHs], a TAaKXKe
IIPE3ECHTALUIO PE3YJIBTATOB JUIsI
3aMHTEPECOBAHHBIX CTOPOH.

Kpumepuu oyenusanus ouaznocmuueckoii pabomel:

Ounenka Kputepumn onennBanus
OTJIMYHO oT 90 10 100 % npaBuILHO BHITTOJTHEHHBIX 3aJIaHUI
XOpo1Io ot 70 10 89 % npaBUIIbHO BHITIOJHEHHBIX 3aJaHUI
YAOBJIETBOPHTEIbHO oT 50 10 69 % npaBUJIBHO BBIOJIHEHHBIX 33JaHUM

HEY/I0BJICTBOPHUTEJIBHO

menee 50 % IIPpaBHUJILHO BBITTIOJIHCHHBIX 3aJaHuM




