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yrpaBieHUEe OU3HEC-TPOIIECCaMU»

1. @OHJ1 OHEHOYHBIX CPEACTB JJ151 TEKYIIEI'O KOHTPOJISL
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
cpeactBa 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 OO0Yy4aromierocs | mMpakTHYeCKOMY
MIPUMEHSATD OCBaMBAEMYIO | 3aHITHUIO
KOMIIETEHIIMI0O B  IMPaKTUYECKHX
CUTyallUsiX WU  TpPU  pEUICHUU
MIPOU3BOJICTBEHHBIX 3a/1a4
3 Kontposnbnas pabota Bux  kouTpons,  mo3Bosstomui | 3amaHus
ONpEACNTUTh PEe3ylbTaT OCBOEHHS | KOHTPOJIbHOM pabOThI
KOMIIETEHIIMM 1O JUCLUUIUIMHE B
paMKax paccMaTpUBaeMOM TEMBI,
OIICHUBAEMBbIH c TTOMOIIIBO
COOTBETCTBYIOIINX WHJMKaTOPOB
JOCTUKEHHS] KOMITETEHIIUI
4 CamocTrosTenbHas Buxn  koHTpond, mo3Bosstomui | 3agaHus
pabora OLICHUTH popaboOTKy | CAaMOCTOSITEIbHOM
TEOPETUUECKOTO MaTtepuana, | paboTbl
HU3y4YECHUE PEKOMEH1yeMO
JUTEpaTypHl, BBITIOJIHEHUE
MIPaKTUKO-OPHUEHTUPOBAHHBIX
3alaHiil  (3amojiHeHue — TaOuuII,
IIPOBEACHUE CPaBHUTEIBHOTO
aHajn3a, COCTaBJIEHHE CXEM U JIp.),
peuieHue  MpakTHYEeCKUX  3a1ad,
CO3JlaHue IpPE3CHTAllM, HalucaHue
pedepatos, moAOOpKy
HOPMaTUBHOI'O U UHOTO MaTepualia u
BBIITOJIHEHUE IPYTUX 3aJJaHUI
5 Kypcosas pabora Bun  koHtpons, mo3Boistomui | HauBugyaabHbIe
BBISIBUTH CTeTeHb BJIQJICHUS | 3a1aHUs (TeMbl) JUIsS
0a30BBIMU 3HAHUSIMH, YMEHUSMHU U | KypCOBOU pabOTHI
HaBbIKAMHU, HEOOXOAMMBIMH  JJIst
o0y4YeHHs, U OIpPEeNIUTh YPOBEHb
BJIAJICHUS] HOBBIM MaTEPHAIOM




6 3auyer/3auer c | Bun  xoHTpoms, mo3Bosstomuii | Bompocsr IS
OHGHKOﬁ/ 3K3aMeH BBISIBUTH CTCIICHb OBJIAACHUA | IOATOTOBKHU K
3HAHHUSIMH, YMCHHUSIMH W HaBBIKaMH, | 3a4eTy/3a4eTy c
HEOOXOAUMBIMU i1l TAJIbHEHINIEro | OLIEHKOM/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 HNuaukaTopbl JOCTHKEHHUST 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 OMpPEISIUTh
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 ~aITOpUTMY, OOECIEeUHBAIOIIEMY 3aJaHHYI0 TEMaTHYECKYI0 CTPYKTYypy |
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
KOMINEeTEeHIHHU KOMINETEeHIHHU
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. dynaaMeHTanbHBIHA A. TlepenpoekTUpoBaHHE MPOLECCOB «C YHCTOTO JIUCTAY,
OuzHec- 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
MIPOLECCHBIX KOMAaH

[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-
nporecco (BPR)

A. JledaTenbHOCTD 110 paIMKaIbHOMY IIEPEOCMBICTIEHHIO U
(hyHIaMEeHTATLHOMY ITEPENPOCKTUPOBAHHIO 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, UCTIOIH3yEMBIE
pu pa3padoTke
KOMITBIOTEPHOTO
MPOrPaMMHOTO
o0ecrnieueHus

3aaHus 3aKPbITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHUSA

3aganue 1. YcTaHOBUTE COOTBETCTBUE MEXY POJIBIO B IIPOLIECCHO-OPUEHTHPOBAHHON

OPTraHU3allMOHHON CTPYKTYPE U THIIOBBIM NIPOrPAMMHBIM IA0JIOHOM/KIaccoM A €€
eanmmzannu B UT-cucreme ynpaBneHus 6u3Hec-iporieccaMu

Ponb B opranuzanmonHoi
CTPYKTYpe

TumoBo# nporpaMMHBIiA AGJIOH / Kilacc 00beKTa

1. Bmanenen mporiecca
(Process Owner)

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

2. YrpaBistomui
nporeccoM (Process
Manager)

B. Kiacc ProcessOrchestrator ¢ metogamu
3aMyCTUTh_HMHCTAHC(), MOHUTOPHUTH HUCTIOTHEHHE(),
00paboTaTh UCKIIOUEHUE() — pean3yeT MaTTepH
«OpxkecTpaTopy» UIsl KOOpAMHALMY UCIIOIHEHHUS IIpoliecca

3. Ucnonuutens 3axauu
(Task Performer)

B. Untepdoeiic TaskExecutor ¢ meTogom
BBITIOJTHUTH(KOHTEKCT 3ajaun) — Pe3yribTar u ero
peanuzauuu (Hanpumep, HumanTaskExecutor,
AutomatedTaskExecutor) — nemoncTpHpyeT
NoIMMOP(HU3M JUTSI TOJJICPIKKU PYyUHBIX U
ABTOMAaTH3MPOBAHHBIX 33134

4. AHAJIUTUK TIPOIECCOB
(Process Analyst)

I'. Knacc ProcessMiningAdapter ¢ MmeTogamu
n3BJIeYb JIOTH(), TIOCTPOUTH BapHaHTHI MOTOKA(),




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

BBISIBUTH _aHOMaNHHU() — UHTETpUpPYeTCs ¢ OMOIMOTEKaMH
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 MPOLECCH, U THIIOBBIM apXUTEKTYPHBIM peLIeHUEM / OMOINOTEKOM AT
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 TOMEHHBIMH
CepBHICaMH TIO TporeccaM (Hampumep, order-
service, fulfillment-service), peanu3oBannas Ha
Spring Boot + Netflix OSS — kaxmprii
MHKPOCEPBHIC HHKAIICYIUPYET JIOTHUKY OJHOTO
CKBO3HOT'O IIpoIiecca

2. Matpu4Hasi CTpyKTypa
(pyHKIIHOHATTBHEBIE 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 o0bexTe
UserTask

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

B. Peectp npomeccHbix cepsrucos (Service
Registry) na 6a3e Consul/Eureka ¢ meTagaHHbIMHU O
KOMIIETEHIIUSIX, PEaTM30BaHHBIN KaK OTICIbHBIN
MHUKpPOCEPBUC process-Competency-registry s
JUHAMUYECKOTO 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€CTIeYeHHUIO C | TaKKe TEXHOIOTUU 3. PazpaboTka mim amanramnus mporpaMMHOro obecriedeHus (BKII0Yast MHTETPALINIo C
3aMHTEPECOBAHH | MIPOEKTUPOBAHUS H CYLIECTBYIOIIUMH CHCTEMAMH )

bIMH CTOPOHAMU

HCIIOJIL30BaHus 0a3
JTAHHBIX

4. TecTupoBaHUE MPOIECCHBIX CIIEHAPHUEB U BaJHAINSI KOPPEKTHOCTH 00paOOTKH JTAHHBIX
5. IlunoTHOE BHEpEHNE U MOHUTOPHHT KITIOUYEBBIX Toka3aTenei agdexruHoct (KPI) ¢
MIPUMEHEHUEM CPE/ICTB aHAIN3a JAHHBIX

[IpaBunpHas nocienoBarenbHOCTh: | 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 BU3yasIM3anysi JaHHBIX O TEKYILLEM IIPOIIECCE ¢ TOMOLIbIO HHCTPYMEHTOB
nporieccHoi aHanuTHKH (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. [IpoekTHpoBaHKE HOPMAIN30BAaHHOM CXEeMBbI 0a3bl JAHHBIX, OJICPKUBAIOIIEH CKBO3HOM
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

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

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 MOCIEA0BATEIBHOCTE 3TANOB pealnu3aliu
PEHHXMHHUPHHTA OM3HEC-TIpoliecca ¢ IPUMEHEHHEM THITOBBIX MAa0IIOHOB IPOESKTHPOBAHUS U
OMOIMOTEK POTPAMMHBIX MOTyJIei

1. AHanu3 TeKyIero CoCTOSHUSI Mpoliecca ¢ MPUMEHEHNEeM OMOIMOTEKH MPOLECCHON
AQHATIMTUKA pMAPY [UIS U3BJICUCHUS MOJIeIel 13 JIOrOB HH(POPMAIIMOHHBIX CHCTEM (METOT
discover_dfg())

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

3. Peanmsanms ciost opkecTpaiuu npouecca Ha 6aze Camunda Engine ¢ npuMeneHnem
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 (oudmuoreka Plotly Dash)

[IpaBunpHas mocnenoBaTeNbHOCTE: | 2 —3 —54 — 5

3ananue 2. YCTaHOBHTE JIOTHYECKYIO TIOCIIEA0BATEIBHOCTh BHEIPEHUS IM(PPOBOTO IBOMHUKA
OM3Hec-TIpoIecca ¢ UCTIOIF30BAaHUEM THUTIOBBIX PEIICHHH JIJIS aHAIN3a IAHHBIX ¥ MAIIUHHOTO
o0yueHus

1. ®opmuposanue eauHOro notoka codsiTuii (Event Stream) uepes kiacc
ProcessEventCollector, peanusyromiuii marreps «Pacaay 1js arperanuu JaHHbIX U3
nctouHukoB: Tpanzakunonusie bJ[ (JDBC), norn npunoxenuii (Log4j), loT-cencopst
(MQTT-knuent uz oudaunorexu Eclipse Paho)

2. [TocTpoeHne HCTOPUUYECKOTO JaTaceTa sl 00yueHHs MoJjielieii ¢ TpUMEHEHHEM
oubmmoreku Apache Spark (DataFrame API) nnst tpancdopmanuu coObITHI B IPU3HAKY:
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
(6bubmmoreka scikit-learn), o0y4enue (anroputv XGBoost u3 6ubarorexu xgboost),
BaJTUIAIIHS

4. Pa3zBepThIBaHUE MOJICIIN B peajibHOM BpeMeHH uepe3 Mukpocepsuc ProcessTwinService
(dpetimBopk FastAPI) c mpumenennem mabnona «/lexopaTopy s qo0aBiIeHUs
(hyHKIIMOHANA: KIIINpOBaHKe Tipeckazannii (@cache prediction), TorupoBaHre aHOMAIIUH
5. MnTerpanus n1udpoBoro ABOHHHUKA C HCIIOJHUTENLHON CHCTEMOI Yepe3 mabioH
«ITocpennuk» (Mediator): kiace ProcessMediator KOOpIUHUPYET B3aMMOACHCTBUAC MEXKTY
ProcessEngine (Camunda), PredictionService u AlertingService ais aBTOMaTH4eCKO
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)

3ananue 1. [Ipu BeIOOpe OM3HEC-TIpOIecca sl pEMHKUHUPUHTA B KOMIIAHUH BBISIBIICHA
HEOO0XOIMMOCTh PaJUKaIFHON TpaHchOpMalny mpolecca « Y npaBiicHHE
B3anMoOTHOImEHUAMH ¢ kireHTamu (CRM)». Kakoit kpurtepuii BeiOopa npornecca
HAWBOJIEE 060CcHOBaH ¢ TOUKH 3pEHHUS MTOCIIEAYIOIIETO IPOSKTUPOBAHUS 0a3bl TaHHBIX?
BapuaHTbI OTBETOB:

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

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

B) YacThle 5xano0bl KIIMEHTOB Ha JUIUTEIBHBIC CPOKH 00pabOTKH 3aIpOCOB

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 eIUHON HHTETPUPOBAHHOM
cXeMblI 0a3bl JAaHHBIX (HOPMaJIH3allus, IPOSKTHPOBaHNE U3MEPEHHI U (PaKkTOB ISt
XpaHWIHILIA JaHHBIX, CO3/IaHUE €IMHOTO CIIPABOYHHUKA KIIMEHTOB). DTO BICUET 3a OO0
apXHUTEKTYpHbIE peteHus: Bpioop Tumna b/l (pensinuoHHas/MyapTUMOeNbHA),
MIPOEKTHPOBAHMUE CBSI3EH «OINH-KO-MHOTUM» MEXTy cymHocTaMu «Knnenr—3akaz—
B3anmogeiicTeuey, peannzamnuio ETL-mpornieccoB myist KoHCOTMAAauu qaHHBIX. OCTaIbHBIE
KPUTEPHH BaXKHBI AJ1s1 OM3HECa, HO HE ONpeAeIsIIoT cienuuky npoekrupoBanus bJl kak




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TecT mo Teme

kmoueBoro UT-apredakTa penH>KUHUPHUHTA.

3aganwue 2. [Ipu anamuze moprdens OM3HEC-TIPOIECCOB I PEHHKHHUPUHTA TPUMEHIETCS
matpuna «l[lorernman ymyamenwst / Crnoxkaocts UT-peanuzanumy. Kakoit mpomecc
CJIEAYET BbIOpaTh B EpBYIO Ouepeab sl PEHHKUHUPHUHTA TIPU YCIIOBHU TPOQUIIS
MTOATOTOBKU «AHAIH3 TAHHBIX» U TpeOOBaHMUS MUHUMHU3AIINN PUCKOB pHu pazpadbotke 1107
BapuaHTbl OTBETOB:

A) Ilporecc ¢ BBICOKHM MOTEHIIMATIOM YIYUIIEHUS U BHICOKOH clIokHOCThIO U T-peanusanuu
(TpebyeT pa3paboTKu pacnpeei€HHON CUCTEMBI C MUKPOCEPBUCHOM apXUTEKTYpOH)

B) Iporecc co cpenHUM MOTEHIMATIOM YITYYIICHNS U HU3KOU ciIokHOCThI0 U T-peanm3arim
(Tpebyet onTrMuU3aIHK cyecTByommx SQL-3ampocoB U co3aaHus BUTPUH JIaHHBIX )

B) Iporuecc ¢ BBICOKMM MOTEHIIMAIOM YJIYYILICHUS! © HU3KOM/cpeHei crnoxHocThio UT-
peanm3anuu (TpedyeT MPOEeKTUPOBAHUS HOBOM HOpMaIM30BaHHOU cxembl bJl u peanm3arm
XPpaHUMBIX POLERYP)

I') IIpouecc ¢ HU3KUM MOTEHIAIOM YJIyUIIeHUs U BBICOKOH cioxHocThio U T-peanuzanuu
(TpeOyeT Murpanmu ¢ yHacueq0BaHHOH (aiinoBoii cuctembl Ha NoSQL-pemenue)
[IpaBunpHbIl oTBET: B

OO0pbsicHeHue:

BapuanT B obecnieunBaeT onTUMaNbHBIN OanaHc Mex Iy OusHec-pe3yibpTatoM 1 UT-
puckamu. C TOUKH 3peHust MeTopoioruil paspadorku [10 (Hanpumep, UTepaTUBHON HIIH
rUOKOI1), TAKOW MPOIIECC MO3BOJSIET PEATN30BaTh MUHUMAIILHO JKU3HECTIOCOOHBIH TPOTYKT
(MVP) 3a KOpOTKHIi IIMKJI: IPOSKTHPOBAHKUE HOpMan30BaHHO# cxembl b]1 (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 [ (MHUTpaIusi ¢ BHICOKOH CTOUMOCTBIO
MpoBaJia), BapuaHT B MUHUMH3HPYET TEXHUYECKUH JOJT U MO3BOJISIET OBICTPO
MPOAEMOHCTPUPOBATH LICHHOCTh PEMHKMHUPUHTA Yepe3 yIyqlleHne METPUK (COKpalleHne
BpeMeHH 00pa0OTKH TPaH3AKIHH 3a CIET ONTUMHU3HPOBAHHBIX UHACKCOB U TPOIEAYD).
Bapuant b 1aér Hu3Kyr0 oTAa4dy, He OIPABABIBASI 3aTPAThl HA PEUHXUHUPHUHT KaK
PaAMKaJIBHOTO IEPEOCMBICTICHHUS.

Tema 6.
KopnoparusHsie
MH(OPMAITHUOHHBI

T1IK-9 Criocoben
OCYUIECTBIATh
OLICHKY U

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

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




Tema Koa n HNuaukaropsl TecT mo Teme
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
€ CUCTEMBI U COIJIacOBaHHE 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-CEPBHUCOB
OusHec- obecreyeHus (REST/SOAP).
MIPOIIECCOB 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 — J100aBJICHNUE 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 penHXMHUpPWHTE 3TO COOTBETCTBYET MPUHIIUIIAM MOJIyIbHOCTH 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 Mex1yHapOIHOW KOMIIAHHH C Pa3BETBIEHHOM 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 penieHue Ha 6a3e 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 — HMHTErpalys ¢ CUCTEMaMH OCTABIIMKOB, IPOTHO3UPOBAHNE
MTOTPEOHOCTEH.

Ananmutuky KPI — MOHUTOPHHT CPOKOB 1OCTaBKH, CTOUMOCTH JIOTHCTUKH, YPOBHS 3aI1acoB.
OTO CHIXAET U3AEPKKH 3a CUET ONTHUMHU3ALMH 3a[1aCOB M YMEHBILIECHHUS BpEMEHH Ha
COIJIACOBAaHME 3aKa30B, & TAKXKE [TOBBIILIAET CKOPOCTh PEAKIINU Ha U3MEHEHHs CIIpoca.

[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).

CO/1 poxycupyercst Ha JOKYMEHTaX, a HE Ha yIIPaBJICHUU IOTOKAMH TOBAaPOB.

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

Tema 7. OCHOBEI
MOJICTUPOBAHUS
Oou3Hec-
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, MPEANOJIATAIONINE BHIOOP HECKOJIbKHX
OTBETOB M3 NPEAJI0KEHHbBIX

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
pensuuoHHOM 6a3bl NaHHBIX? BeiOepuTe 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 | IIPOEKTUPOBAHUSA U b) CymuocTs maHHBIX «3aka3y» ¢ aTpu0yTaMu: HOMEp 3aKasa, JaTa CO3JIaHHus,

bIMU CTOPOHaAMH

HCIIOJIL30BaHus 0a3
JTAHHBIX

cTaTyc
B) Ponesoit myn «MeHemkep 1o mpoaakam»

I') CoObiTue «IlomydeHue orIaTel OT KIMEHTa» ¢ aTpHOYTOM CyMMa_OIUIaThl U
JaTa_IriaTtexa

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

[IpaBunbHbie oTBETHI: b, I’

OO0bscHeHue:

OnemenTtsl b u I” conepkaT sBHBIE CYITHOCTH JTAHHBIX C aTpHOyTaMu, KOTOPBIE
HaMpsIMYIO TpaHCHOPMHUPYIOTCS B TAOIUIIBI pensiiuoHHON 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/IaI0T HOBBIX TaOyuil. DiieMeHT B
(poneBoii MyJT) OTHOCUTCS K OpraHU3allMOHHOM CTPYKTYpe, HO caM 1o cebe He
onpeaenser ctpykTypy b/l 1 nmpouecca «O6paboTtka 3akaza». Takum oO6pazom,
TOJILKO 3JIEMEHTHI C IBHO JIEKIAPUPOBAHHBIMU JAHHBIMU (POPMUPYIOT MPSIMBbIE
TpeOOBaHMS K MPOCKTUPOBAHUIO cXeMbI B/I.

3ananue 2. Jlns penH)KUHUPUHTA Mpoliecca «AHAIU3 MOBEACHUS KIIMEHTOBY
TpebyeTcs co3AaTh MOJIelb, KoTopasi OyJeT NCIOIb30BaAThCS KaK OCHOBA IS
MIPOEKTUPOBaHMs XpaHunuia qaHHbix (Data Warehouse) ¢ Butpunamu
aHAJINTUYECKUX OTUETOB. Kakne XapakTepUCTUKHA HOTALlUU MOJIEIUPOBAHUS
spisitoTcst KPUTUYECKM BAXKHBIMMU nist obecrieuenrst KOppEeKTHOM
TpaHchopMaluy MOJENU B CTPYKTYPY XpaHUIIUINA JaHHBIX? Bribepute Bce BepHbIE
BapHaHTBHI.

BapuaHTsl 0OTBETOB:

A) Tognepxka nepapXuyeckoro JeKOMIO3UPOBaHUs IPOLECCOB Ha TOAMPOLECCHI
b) B0o3MOXXHOCTB SIBHOTO OMMCAaHUS TOTOKOB JIaHHBIX MEX]Ty OllepanusIMu

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 COOBITHI (BpEMEHHBIE METKH,
MepUO/Ibl)
[IpaBunbHbie oTBeTHI: b, B, 1
OO0mbscHeHue:
Xapaxtepuctuku b, B, Jl KpUTUYHBI A1 TPOESKTUPOBAHUS XPAHUIIHINA JAHHBIX:
b (moToxu naHHBIX) — MO3BOJISIOT BBISIBUTH UCTOYHHUKH JIAHHBIX U TpaHC(hOpMaIny,
HeoOxonumeie uig noctpoenust ETL-npoiieccoB 3arpy3ku BUTPUH;
B (13mepenust/GpaxTsl) — HANpsAMYIO COOTBETCTBYIOT KOHIETITYaJIbHOU CXeMe
XpaHWIHILA: U3MEPEeHHS (KJIMEHT, BpeMs, IPOAYKT) — TaOIHIIbl U3MEPEHUM, (haKThI
(cyMMa TOKYITKH, KOJTHYECTBO) — TaOIUIIBI (DaKTOB;
J1 (BpeMeHHbBIE XapaKTePUCTUKHN ) — 00€CIeYrBaOT KOPPEKTHOE MOAECTUPOBAaHNE
BpPEMEHHBIX U3MepeHnid (Harpumep, date_dim) ¥ moanepKKy UCTOPHUECKUX CPE30B
JAHHBIX, YTO KPUTUYHO JJIS1 aHATTUTUKU.
Xapaktepuctuka A (IEKOMITO3UIINS ) BaXKHA JIJIs1 TOHUMaHUs OW3HEC-JIOTHKHU, HO HE
OTIpe/IeTIsieT CTPYKTYPY JAaHHBIX B XpaHUIuUIle. XapakTepuctuka I
(opranuzanmoHHasi CTPYKTypa) OTHOCUTCS K OIEpallMOHHON cucTeMe, a He K
AHAJIMTUYECKOU.
Tema 8. ITK-9 Criocoben | MIIK-9.1 3Hath TUTIOBBIE 3ajaHusi KOMOMHUPOBAHHOTO THUIA, MPEANOJAraloIUe BLIOOP HECKOJIbKHX
OYHKIMOHABHOE | OCYIIECTBIISATh penieHus, OnOIMOTEeKH OTBETOB U3 MPeIJI0KEeHHbIX
MOZICJTUPOBAHUE | OLCHKY 1 MPOrpaMMHBIX MOTTyJIEH, 3ananue 1. [1pu pennxunupunre npouecca «I1oaroroBka aHaIUTUYECKUX OTYETOB
Oushec- COTTaCoBAHNC Ia0IOHBI, KITACCEI TpeGyeTcs aBTOMaTH3UPOBaTh MOCTpoeHue GyHKImoHaIbpHO# Moaenu IDEFO ¢
fiponeccon CpOKOB 00BEKTOB, HCTIOIE3YCMBIC nocneayrouei TpaHchopMaluei B MeTalaHHble XpaHuiInila JaHHbIX. Kakue u3
BBITIOJTHEHUS pu pa3padoTke .
HOCTABICHHBIX | KOMITBIOTEPHOTO MIEPEYNCIICHHBIX TPOTPAMMHBIX PElIeHUH 1 MabI0HOB TPOEKTHPOBAHHS
sanau [IPOrPAMMHOTO PEKOMEHYETCS npuMmeHuTs A1 peanu3anuu Takoi cuctembl? Boibepute Bee
P — 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') Peanmuzanus napcepa nuarpamm IDEFO Ha ocHoBe 6nbmuotexu ANTLR ¢
rpamMMartukoil B popmare .g4 1y U3BJICUECHUSI METAaHHBIX U3 (ailyioB, CO3TaHHBIX B
BPwin

1) Ilpumenenne mabnona «OauHoukay (Singleton) st kmacca IDEFORepository,
o0ecreyrBaroIero HeHTPaIM30BaHHOE XPaHEHNE BCeX (PYHKIIMOHAIBHBIX MOJEIeH
MPEINPUATHS

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

[IpaBunsHbie 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 «busnec-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) rapaHTHUPYET ANHYI0 TOUKY JIOCTYIa K METaJJaHHBIM BCEX MOJIeeh
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
MPaKTUKaM PEHHKUHUPHUHTA, TJI€ MOJICITH 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 o6opauuBaer ¢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 o0bsSCHEHUS:

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
JUIs. MOJIETUPOBaHMsI MOTOKOB JTaHHBIX. [IponeccHsle rpynmsl B NiFi ectecTBeHHBIM
o0pa3zom oToOpaxaroT ypoBHH JAekomMmo3unuyd DFD, a mporeccopsl peain3yroT
¢ynkunonanbHble O10ku. Hanmpumep, npoueccop QueryDatabaseTable
cooTBeTCcTBYyeT 010Ky «M3Bneuenne nanubix u3 bJI» B DFD. 310 npoMeInuieHHOe
peleHue 1l OpKeCTpalvy JaHHBIX.

B (ma6non «llenouka o6s3anHOCTEM»): [ToTOK manHkX B DFD npoxoaut yepes
nociuenoBarenbHOCTh Tpanchopmanuid. [1ladnon «llenoukay mo3Bosser ruoko
KOH(HUTYPUPOBATh MOCIIEIOBATEIHLHOCTh 00Pa0OTKH Yepe3 KOMITO3UITHIO XIH IEPOB.
Kaxp1il xoHUIep poBepsieT, npuMeHuM Jin oH K DataFlowPacket (manpumep,
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ValidationHandler nposepsiet packet.schema_version), u mepeaéT maker gaiblie —
3TO TOYHO OTPaKaeT CEMAHTHUKY 1oToKa B DFD.

I' (mabnon «Amanrepy): ®ynkimonanbable 010k DFD vacto peanusyroTcs yepes
BHeEIIHKE OnbnmoTeku (HanpuMmep, ourcTka yepes pandas). [llabnon «Aganrep»
uHKancynupyet crenudpuky 6udnuorexku: PandasCleanerAdapter peanusyer equHbIi
untepdeiic DataTransformation.transform(df: DataFrame) — DataFrame, ckpbiBast
netanu BeizoBa dropna(). DTo obecrieunBaeT 3aMEHsAEMOCTh aJITOPUTMOB OYUCTKHU 0€3
M3MEHEHHS JIOTHKH MTpoIiecca.

E (wabnon «Habmronatensy»): [Ipu naMeneHun GyHKIMOHATBHON MOJIETH
(Hammpumep, 10OaBICHHE HOBOTO aTpHOyTa B MOTOK JIAHHBIX ) HEOOXOMMO OOHOBHTH
MeTasanuble xpanunumia. [llabnon «Habmonatens» obecrieunBaet cinadyro
CBs3aHHOCTH: MetadataRegistry yBegommsier LineageTracker o HOBBIX TIOTOKAX,
KOTOpBI 00HOBIseT rpad nuHuu nanubix (data lineage graph.add edge(source,
target)), 9TO KPUTHYHO /IS Ay/IMTa U aHAJTN3a Ka4eCTBa JTAaHHBIX.

HesepHblll BapuaHT:

N (TensorFlow Extended): TFX npennazHadeH UCKIIIOUUTENBHO /715 alIIaiiHOB
MalIMHHOTO 00yueHus (HHrecTus — o0y4ueHne — OlleHKa — pa3BepThiBaHue). OH
He noaepxkuBaeT odmue Gynkuonansueie 6ok DFD, Takue kak
«®opmupoBanue oTuéray nin «CorimacoBanue ¢ KoHTpareHTom». [Ipumenenne TFX
1Tt 001Ier0 (PYHKIIMOHATHHOTO MOACTHUPOBAHNS — apXUTEKTypHAs OIINOKa,
BeylIas K M30bITOYHON CJI0)KHOCTH M HEOIPABJIAHHBIM 3aBUCHUMOCTSIM.

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.

Onummure KI0YeBble MPUHIMIIBI 00bEKTHO-OpueHTHpoBaHHOoro noaxonaa (OOII) u n
OSICHUTE, KaK KaXKIbII U3 HUX MIPUMEHSETCS ITPU MOJECIMPOBAHIH OM3HEC-TIPOIIECCOB.
[TpuBenuTe Mo OAHOMY KOHKPETHOMY IpUMEPY U3 cephl yCIyr WM PO3HUYHOMN TOP
TOBJIH, WITIOCTPUPYIOIIEMY PEATH3aIMI0 KaXKI0Tr0 MPUHIMIIA (MHKATICYJIISIMS, HacIe
noBaHUE, moIuMopdu3m, 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 npuammmo OOIT (1-

2 TIPeIoKEHUS Ha KaXKIbIi ).

UeTbIpe pa3HOTUIIHBIX IpUMepa (110 OJHOMY Ha MPUHIIHIM ), KaXIbIH —

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 NOAX0Aa. 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
JietoBaHue), MpUBes 0 1-2 mpuMepa sl KaK0T0 THITA CBSI3H.

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

TpeOoBanus k oTBeTy:

CnucoK KJ1accoB ¢ aTpuOyTamMu U MeTojiaMu (TabiuuHas opma 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-1BmkkoB 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 MTPOLECCHBIX MOJIENIEH uepe3 KOMOMHALMIO TUIIOBBIX apXUTEKTYPHBIX
sajad gggz ﬁ :II\:;}II/I(;FO MaTTEPHOB U CIIEHUATN3UPOBAHHBIX TPOrpaMMHBIX Moayiel. [Ipu penHKuHUpUHTEe

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

Tpebyercs B pa3BepHYTOM OTBETE:!

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

Kak nmarrepn «Komanma» (Command Pattern) peanu3syercst B kacce
CommandExecutor jy1st oOecrieueHust TpPaH3aKIIMOHHOCTH Ollepaluii HaJl MHCTaHCAaMHU
nporieccoB (StartProcessInstanceCmd, CompleteTaskCmd)

Kak matrepn «Ctpaterus» (Strategy Pattern) npumensiercs B kinacce
DecisionStrategy ais BbIOOpa anropuT™Ma MapIipyTH3aAUKA B UCKITIOYAIONIUX IIUTI03aX
Ha OCHOBE KOHTEKCTA JaHHBIX

Kaxk marrepn «llenouka o6s:3annocTei» (Chain of Responsibility) peanuzyetcst yepes
untepdeiic CommandInterceptor st 106aBIeHNs Kpocc-QYHKIMOHATBHbBIX
acreKTOoB (JIOrupoBaHue, 0€30MaCHOCTh, MOHUTOPUHT) 6€3 U3MEHEHUS s1pa IBUKKA

e M3510kUTh apXUTEKTypHOE perienue 1 uarerpanuu BPMN-aBuxkka ¢
O6uONIMOTeKaMHU aHaIN3a JAaHHbBIX:

[Touemy narrepn «Anantep» (Adapter) mpeanoYTUTENEH U1 HHTErpalluy Kiiacca
PythonModellnvoker (6ubnmoteka scikit-learn) ¢ uatepdeiicom JavaDelegate
nBmkka Camunda

Kak peanuzoBath kacTOMHBIH 31eMeHT pacmupenuss BPMN (Custom Extension)
analytics:PredictiveGateway, ucnonb3ys nnrepdeiicel BpmnParseListener u
ExecutionListener a5t BHEApEHUs MPOTHO3UPYIOLIEH Joruku Ha ocHoBe XGBoost
Kakwue xnaccel u3 sxocucremsl 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

«Pemno3utopuit» (Repository) ans ynpaBieHHs METaIaHHBIMU ITPOLIECCOB:

Kak kmacc ProcessDefinitionRepository (peanusyrommii mHTEpdEiic
RepositoryService) obecnieunBaeT abCcTpakiyio JOCTYyIa K MOAEISM MPOIECCOB B
pa3HbIx cpenax (in-memory, relational DB, Git)
[Touemy nns clieHapyeB aHaIKM3a JAaHHBIX KPUTUYCCKH BaXKHO PACIIUPHUTD
PETO3UTOPHI METalaHHBIMH O KaueCTBE JJAHHBIX Yepe3 KaCTOMHBIH KJ1acc
DataQualityMetadataExtension
Kak nHTerpanus c cucteMaMu ynpaBJeHHs BEPCUsIMH (HapuMmep, uepe3 OHOIHoTeKy
JGit) mo3BOJISIET OTCIICKUBATH IBOJFOIMEO IMTPOIECCHBIX MOJICIICH B KOHTEKCTE
W3MEHEHHI B CTPYKTYpPE JaHHBIX

e [IpeanoXuTh apXUTEKTYPHYIO CXEMY MUKPOCEPBUCHOH peanu3aiiu

mpoleccHoro opkecrparopa Ha ocHoBe Camunda External Task Pattern:

Kak xiacc ExternalTaskClient (6ubmroTteka camunda-external-task-client-js)
B3aMMOJICHCTBYET C MUKPOCEPBUCAMH aHATUTHKH Yepe3 aCHHXPOHHBIE 3aIPOCHI
[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) moxer ObITh
MpUMEHEHA 11 00ECTIEYeHUsT 0TKa30yCTOWYMBOCTH B3aMMOACHUCTBUS MEXKITY
OPKECTPaTOpPOM 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-10KkyMeHT, COOTBETCTBYIOIINMA
cneunpukanun OMG. [y aBTOMaTH3alMK PEUH)XUHUPUHTA TPeOyeTCs
TpaHc(opmalysi TaKOH MOJIENH B UCIIOJIHSAEMbIE MPOrpaMMHBIE apTehaKThl: KIacChl
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JIOMEHHOI MOJieNin, KOHPUTYpalluu OpKeCcTpaTopa, KoJ BU3yalu3allii U METaJaHHbIe
JUISL aHATTUTUKH. JTa TpaHchopMallysl peaqnu3yercs: uepe3 KOMOMHAIUIO TapcepoB,
reHepaToOpOB KOoJ1a ¥ Ma0JIOHOB MPOEKTUPOBAHHUSL.

e TpeOyercst B pa3BepHYTOM OTBETE:
Teopernyecky MpoaHaTM3UPOBATH CTEK OMOIMOTEK JIJIsl MApCUHTA U TpaHchopMaIuu
BPMN-moneneii:
Kak 6ubmmoreka 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
peannzanuei narrepHa «Murepnperatop» (Interpreter) /Uit BHIIIOJIHEHUS CEMaHTUKU
aneMeHToB BPMN
Kak 6ubarorexa camunda-bpmn-moddle pacuupsieT craHaapTHYIO MOJACTb
aneMeHTaMu pacipenuit (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 moamep 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)




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TecT mo Teme

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 pacliupeHre MOIeNU Yepe3 KacToMHbIe cBoiicTBa (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 ONnUChIBaTh MPOIECCH] B BU/IE 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 3naTs
METOJIOJIOTUH pa3paboTKu
KOMITBIOTEPHOI'O
MPOrPaMMHOIO
obOecrieueHus u
TEXHOJIOTHEN
MIPOrpaMMHUPOBaHUs, a
Tax)Ke TEXHOIOTHHU
MPOSKTUPOBAHUS U

3agaHusA 3aKPHITOr0 THIIA HA YCTAHOBJIEHHE 110C/I€0BATEIbHOCTH

3ananue 1. [locienoBaTelbHOCTh 3TANOB pa3padOTKKU HHPOPMALMOHHOW MOJENHU 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», 00€CIeUNBAIOIIYI0 KOPPEKTHYIO TpaHC(HOPMALIUIO 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 YU4ETOM 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. Hopmanu3zamus CTpyKTypbl 0OBEKTOB /10 TpeTbeld HopMaibHOH 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. [locnenoBarenbHOCTH TpaHcpopMaruu nporeccHor moaenu ARIS B
ApPXUTEKTYPY aHATUTHYECKON CUCTEMBI

Ycnosue:

Y cTaHOBHTE JTIOTHYECKYIO TIOCIIEJ0BATEILHOCTD Pe00pa3oBaHus MOJIENel B cpesie
ARIS npu peunxuHupuHre npouecca «©@opMUpoBaHre OTYETHOCTUY IS
MOCJIEAYIOLEN pealn3alui XPaHWINIIA JaHHBIX C BUTPUHAMH AHAJIUTHKU.

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 (Meromonorus Event-Driven Process Chain)

5. ®opmupoBanue Mojienu notokoB AaHHbIX (Data Flow Model) u sxciopt
METaJaHHbIX 1JI1 aBToMaTh4deckoil reHepanuu ETL-nporeccoB v cXxembl XpaHWIHIIA
[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 | OCYIICCTBIATE | PELICHHS, OHOMHOTEKH 3ajganue 1. YcTaHOBHTE MPaBUIILHYIO HOCIIEI0BATEILHOCT ITAIIOB
METO/bl aHAJIN3a | OLICHKY U TIPOrpaMMHBIX MOJIyJICH, KOJIMYECTBEHHOTO aHaju3a OusHec-mporecca «O0paboTka 3aka3a» ¢ MPUMEHEHHEM
Ousec- COTTaCOBAHNC WaOIOHEL, KIIACCHI OUOIHOTEKH pMAPY U THUIIOBBIX KJIACCOB PacuéTa METPUK
fiporieccos CPOKOB 00BCKTOB, HCTIOIIL3YeMbIC 1. Umnopt nora co6situii B popmare XES ¢ ncnonb3oBanueM kiacca
BBITIOJIHEHHUS pu pa3padoTke .
xes_importer.apply() u3 Oubnuorexu pm4py st coznanus oobexra EventLog
IIOCTABJICHHBIX KOMIIBIOTEPHOI'O .
sanau [pOTPaMMHOTO 2. Pacuér 6a30BbIX BPEMEHHBIX METPHK 1epe3 Kiracc perfom}ance_evaluator c
P — Mertonamu get cycle time(), get waiting time() aJst Ka) a0l Tpacchl Imporecca

3. BoisiBieHue y3kux MecT ¢ ipuMeHeHneM mabiaona «CTparerus»: BEIOOD
anroputMma ananu3za (bottleneck detector ¢ peanm3zamnueii QueueLengthStrategy v
ResourceUtilizationStrategy)

4. CtaTUCTUYECKUI aHAJIN3 BAPUATHBHOCTH JUTUTEIFHOCTEH Yepe3 WHTETPAIUIO C
pandas (DataFrame.describe()) u pacuér koaddunuenta sapuauu (CV) mis
BBISIBIICHUS] HECTAOMIIBHBIX 3TAIOB

5. Buzyanu3anus pe3yabTaToB ¢ UCOib30BaHueM kiacca dotted chart u3 pm4py n
6ubnnorexu Plotly 1yist ”HTEpaKTUBHOTO aHAIN3a KOPPENIALIUN MEXAY 3arpy3Koi
PECYPCOB U BPEMEHEM BBITIOJTHEHHUS

[IpaBuibHas nocnenoBareabHoCTh: | 2 53 —54 — 5

3ananue 2. YCTaHOBUTE JIOTHYECKYIO TIOCIIEI0BATENbHOCTh IPOBEACHMUS
CUMYJISIIIUOHHOTO aHalln3a OM3Hec-Ipoliecca ¢ MpuMeHeHueM oubnuoreku SimPy u
1a0JIOHOB TTPOCKTUPOBAHMS IJIs1 OIICHKU BIUSHUS n3MeHennit Ha KPI

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

2. Peanm3anus nporieccHoit moaenu B SimPy gepe3 mradnon «®adpuka» (Factory):
knacc ProcessElementFactory co3naér sx3emmuisapel Resource, Container, Store ¢
rapamMeTpamu, MoJy4YeHHBIMU Ha dTane |

3. MuTerpamnus pacuéra GUHAHCOBBIX METPUK Yepe3 mabioH «JlekopaTtopy:
nexkopupoBanue kinacca SimulatedTask merogom @add cost tracking mmst
HAKOIUICHHUS CTOMMOCTH OTEpallnii B pealbHOM BPEMEHU CHMYIISIIIIH




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TecT mo Teme

4. 3anyck cepuu niporoHos (1000+ uteparnuii) ¢ npuMeHeHHeM MeTo1a MoHTe-
Kapio yepes knacc MonteCarloSimulator, peanusyronuii natreps «lllaGmoHubIi
METOJ1» JUIsl YIIPaBIICHUS IUKIIOM SKCIIEPUMEHTOB U cOOpa CTAaTUCTUKHU

5. AHanu3 pe3ynbTaToB ¢ pacu€ToM J0BepUTeIbHBIX HHTEpBaioB st KPI (cpennee
BpeMsI BBITTOJTHEHUS, CTOMMOCTB) C MCIIOJIb30BaHUEM OMOIMoTekH statsmodels
(DescrStatsW.tconfint mean()) u Bu3yanu3anuei pacupeaenenuii yepes Seaborn
(sns.histplot())

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

Kpumepuu OUCHUBAHUA MeCm 06020 3a0aHUA:

Ouenka Kpurepun oueHnBanus
OTJIMYHO oT 90 o 100 % npaBUIbHO BHIIOJHEHHBIX 3aJaHUN
XOpOoIIo oT 70 10 89 % npaBUJIBHO BBINTOJIHEHHBIX 33JaHUN
Y10BJIETBOPUTEIbHO oT 50 10 69 % npaBUILHO BHITIOJHEHHBIX 3aJJaHUI
HEYT0BJIETBOPUTEIbHO | MeHee 50 % MpaBUIbHO BHINOJIHEHHBIX 33JJaHUN

4.2 TUMTOBBIE MNPAKTUYECKUE 3AJAHUSA

[TpakTuyeckue 3aaHus JOJDKHBI OTpa)XkaTh yMEHHE 00y4arollerocsi MpUMEHATh OCBAaUBAaeMYI0 KOMIIETEHIIMIO B MPAKTUUYECKUX CUTYalHsIX U
IIPU PEIICHUH TPOU3BOJCTBEHHBIX 3a4a4.

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

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
CKOPHHTA 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 CKOopUHTY: 35% (13 HUX 22% — NOTEHIMATIbHBIC JOOPOCOBECTHBIE KIIMEHTHI)
e lcrionp3yercs yHacnenoanHas cucrema Ha COBOL ¢ untepdeiicom 1990-x rogon
[IporuBopeunBrie TpeboBanmst K HOBOMY 110 OT pa3HBIX CTEHKXOIAEPOB:

Creiikxomnuep TpeboBanne [Ipuopurer
Puck- «MoJenb CKOpHUHTa A0JKHA ObITH Kputnuecknit
MEHEKMEHT MOJTHOCTBIO MHTEpIpeTupyemoit (white
box) /ist peryIsSsTOPHON OTYETHOCTH
Otaen npomax «CoOKpaTuTh BpeMs IPUHATHUS Bricokuit
peutenus g0 30 cekyHn nmus




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

MOBBIIICHHSI KOHBEPCHI
IT-nenaprament | «O0ecneunTs HHTETPALHIO C Cpennuit
YHACIIeIOBaHHOW CUCTEMOi1 6e3
TTOJTHON 3aMeHBI (OFOKET OrpaHuyIeH 5
MJH py0.)»

IOpunnueckuii «Bce pelieHus JOKHBL JorupoBarbest | Kputuueckuit
oTaen C BO3MO>KHOCTBIO ITOJTHOTO
BOCCTAHOBJICHUSI KOHTEKCTA JJIs
CyJIeOHBIX CITOPOBY»

AHanuTUKN «ITomnmepxka oHIAHH-00yYeHHS Bricokuii
JAaHHBIX MO/JIENT Ha HOBBIX JAHHBIX IS
a/IanTalnuy K prIHOYHBIM
HM3MEHEHUSIM
3anaHue:
1. IlpoBeaute ananu3 KOHPIUKTa TPEOOBAHMIA C TOUKHU 3PEHUSI TPUHIIUIIOB
PEHHXUHUPHHTA

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 TpeOOBaHUI K CUCTEME PEMHXHHUPUHTA TIPOLIecca YIIPaBIeHHS
3amacamu c nmpuMeHeHrueM Merona npuoputuzauud MoSCoW u texuuku «ILsaTh mouemy»
YcaoBue-Kec:

Kommanwust po3HUIHOM TOPTOBIIH 3aIyCKaeT MPOCSKT PEUHKWUHUPHUHTA TIpoIiecca
«YTIpaBlieHUE 3amacaMmu» € IENBI0 MEPEX0/ia OT PyYHOTO IJIAHUPOBAHUS K CUCTEME
MporHo3upyromel ananutuku. Ha atane coopa TpeOGoBaHMIA BBISBICHEI CIIEAYIOIHAE
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. ITpoBeauTe ananu3 TpebOBaHUI Yepe3 MPU3MY IPUHITUTIOB PEUHKUHUPUHTA
2. [Ipumennre metox npuopurusanuu MoSCoW uis cormacoBaHus TpeOOBaHUIMA
3. [Ipumenute TeXHUKY «lITh TOUEMY» JUTSI BBISIBIICHHSI KOPHEBOW TTOTPEOHOCTH

CcTeUKxoJiiepa

4. [loaroroBbTe apTedaKT COracCOBaHUS — MATPUILy KOMIIPOMHCCOB

3ananue 2. GacunuTanus CeCCUU COTNIACOBaHUA TPEOOBaHUH K CHCTEME PENH)KHHUPHHTA
mporiecca KIIMEHTCKOTO CepBHUca ¢ MPUMEHEHHeM MeTojia «/lenbhu» 1 KapThl SMIaTHU

CTENKXOJIIEPOB
Ycnosue-Kec:




Tema Kon u HNnpukaTopsl 3agaHus K NPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
TenexoMMyHUKAIIMOHHAS. KOMITAaHHUS POBOAMUT PEMHKUHUPHHT Iporecca «O0padoTka
XKanoO KIMEHTOBY C LENbI0 COKPAILEHNsI BpEeMEHH pelieHus ¢ 5 aueit 1o 4 yacos. Ha
MOArOTOBUTEIBHOM BCTPEUE C TPEMS KIIIOUEBBIMH CTEHKXOJIIEPAMHU BBISIBICHBI
B3aMMOHCKIIIOYAIOIIMe TPeOOBaHUS:
Creiikxonaep TpeboBanue CkpsiTas MoTHBaLMS (HE
03ByUYEHHas)
PykoBoautenn «Bce %kano0bl JOIKHEL CoxpaHeHue mraTta
KOHTaKT-LIEHTpa 00pabaTsIBaThCs onepaTtopos (200
omepaTopamu 0e3 YEI0BEK), CTpax
ABTOMAaTH3aLUN» COKpaIleHUH
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
IOPUIUYECKOTO Kaso0e TOKHO CyneOHBIX HCKOB U
oraena MPOXOAUTH PYUHYIO mrpadoB perynasTopa
MIPOBEPKY FOPUCTOM)
3ananue:
1. Pa3paboraiite miaH ¢acuiauTaluy CECCUHN COTJIACOBAHUS
2. [IpoBenuTe aHanu3 yepe3 MpU3My IPUHIIUIIOB PEMHKUHUPHUHTA
3. Paspaboraiite apredhakT coriiacoBaHusi — KOHTPAKT TpeOOBaHUH
4. Kak npeanioxeHHbIH apTeakT coraacoBaHus
Tema 2. ITK-9 Cnocoben UIIK-9.2 Ymets [IpakTiuaeckoe 3amanue Nel
OpraHu3anioHHa | OCYIIECTBISATH WCIONB30BaTh KOoMaHAHbIEe | Haspanme: OpraHu3zamus B3anMOeCTBAA KOMaH/IbI pa3pabOTUYNKOB U 3aHHTEPECOBAHHBIX
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 CTOPOHAMHM MTOCPEICTBOM OMTUCAHUS
ousHec- [IOCTABJICHHBIX OcymiecTBisATh OpPraHU3aLIMOHHON CTPYKTYpPHI KOMIIAHUH, OPUEHTUPOBAHHON Ha MPOLECCHI.
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 obecrieueHus st OuzHeca. HeoOxoanMo opraHn3oBaTh

B3aMMOJCHCTBUE KOMaH/bl pa3pabOTYUKOB C KIFOUEBBIMH I10JIb30BATEISIMU IIPOIYKTa —
OTAeNaMH MapKeTHHIa, IPOJaK M aHATUTUKY KiueHTa. ONMUIINTE CTPYKTYpY
KOMMYHHKAIIMOHHOT'O B3aUMOIEHCTBUS MEKIY TOAPA3IEICHUAMH, BBIJEINUB POIH
COTPYZIHHUKOB BHYTPH KOMaHbI pa3pad0TUNKOB U BHELIHUX I10JIb30BATENCH.

Bormpocsr i 00cyxaeHuMSE:

1. KTo momxeH BeICTYnaTh HOCPEIHUKOM MEXIYy pa3padOTUMKaMU U MOJIb30BATEIIMH
(MapkeTomoramu, aHanuTHKaMu)? OnpeaenuTe poib TAKOrO COTPYIHUKA.

2. Kak gacto AO0JKHA IPOBOAUTHCA CUHXPOHU3AUA MEKAY YHACTHUKAMU IIPOCKTA AJId
OIIEHKH COOTBETCTBUs pa3zpadaTtsiBaeMoro 10 okuaaHnsM 3anHTEpECOBAHHBIX 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 pactpeiessiTh
OTBETCTBEHHOCTb MEX/Y YJICHAMH KOMaH/bl pa3pabOTUNKOB U NPEACTaBUTEISIMU
3aKa3y4uKa.

3anmaua: PaspaboTaiitTe cxeMy pacnpezeseHns poJieii U 30H OTBETCTBEHHOCTH Cpein
YYaCTHUKOB IIPOEKTa Mo pa3paboTke KopnopatuBHOH nHpopmaunonHoi cuctemsl (KHC).
B cxeme ykaxxute cieyromue 3JeMeHThI:

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
Haspanwue: [1InanupoBanue paboOT M0 BHEAPSHUIO HOBOM TEXHOJIOTHH 00Pa0OTKH JaHHBIX

3amayva:

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

3. [ToaroroBka TEXHUYECKOTO 3a1aHUs (aHATU3 TEKYIIUX NOTPEOHOCTEH KOMITAHUU U COOp
HCXOJIHBIX TAHHBIX )

4. TpoBeeHNe MUIOTHOT'O TECTUPOBAHUS BEIOPAHHOM TEXHOJIOTUH

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

7. ®UHANBHOE TECTUPOBAHUE U 3AIYCK CHCTEMBI B OKCILTYaTAIHUIO

[Ipaktuueckoe 3aganue No2
Haspanwme: CornmacoBaHre CpOKOB 3aITycKa MpoekTa mu(poBoi TpaHCPOpMAIMK OT/ela
AHAITUTUKA

3anauva:

[Ipencrasbre ceds pykopoautenem IT-oTaena KpymHOW KOMIIAHHH, OCYIIECTBIISIONICH
nudpoByIO TpaHchopMaIHIO CBOCH e TETLHOCTH IyTeM peopraHu3anuy OusHec-
npoueccos. Baia nens — obecneunTs 3¢ HEeKTUBHOE COTPYIHUUECTBO MEXKILY
(YHKLIMOHANBHBIMY JIeIapTaMEHTaMU KOMIIAHUH (QHAJIUTUKA, MapKeTUHT, puHaHchl 1 UT-
MOJIIEPKKa) M COOIOCTH CPOKH BBITMTOJIHEHUST KPYITHBIX HHAIIUATUB U(POBOM
TpaHchOpPMaIUH.

BreinosiHuTe ciienyrome maru:

1. Co3pnaiite matpuiy orBercTBenHocTH RACI (Responsible, Accountable, Consulted,
Informed) 17151 OCHOBHBIX (YHKIMI yHACTHUKOB POEKTA.

2. CocTaBbTe paclicaHue BBIMOJIHEHHS Pa0OT 10 KaXJI0MY dTaIy HU(PPOBOTO
peoOpa3oBaHysl C yKa3aHMEM KOHKPETHBIX HCIOJHHUTENIEH U KOHTPOJIBHBIX TOYEK




Tema Koa n HNupukatopsl 3agaHus K NIPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIEeTeHIIMH KOMIIeTeHIIHH
(milestones).
3. [Ipoananu3upyiiTe BO3MOKHBIE PUCKH HECOOIIIOJICHUSI YCTAHOBICHHBIX CPOKOB H
paszpaboTaiiTe Mepsl pearupoBaHMs Ha TAKUE COOBITHSL.
4. IToAroTOBBTE MPE3EHTALHIO, IEMOHCTPUPYIOIIYIO COTTIaCOBAHHbIN IIaH-TPApHK
BBITIOJIHEHHS IPOEKTA M CTPATETHIO MUHIUMHU3AIUH PHCKOB HAPYIICHUS CPOKOB.
Tewma 3. [TK-3 Criocoben UIIK-3.2 Ymets 3ananue 1. Beibop UT-pemenns s pemHyKHHUPHUHTA TIpoIiecca 00CTyKUBaHHS KIIMEHTOB
Nudopmainmonssl | obecrneunTsb MPOBOJUTH aHAJIH3 Bawm nopyueHo npoBecTH penHXUHUPUHT OnsHec-mponecca «O0padboTka odpaieHni
€ TEXHOJIOTUU B COrjlacoBaHue HCTIOJTHEHMsI TPeOOBaHMSI K | KIIMEHTOB B TEXIOANICPKKY» B KOMITAHUU-TIpoBaiepe SaaS-pernennid. Tekyuii mporece
PEHH)KUHUPUHTE | TpeOOBaHMIA K KOMITBIOTEPHOMY XapaKTepU3yeTcs:
OnzHec- KOMITBIOTEPHOMY | IIPOTPaMMHOMY ® CPEIHUM BPEMEHEM OTBETa > 4 4acos;
IIPOLECCOB IIPOrpaMMHOMY 00eCreYeHHIO 1 e iotepeit 15 % obOpaieHnit n3-3a HEKOPPEKTHOM MapIIpyTH3aLNY;
o0ecreyeH IO ¢ BBIPA0ATHIBATE BAPHAHTHI ® BBICOKOHM Harpy3koi Ha ornepaTopoB (80 % paGouero BpeMeHH — PYTHUHHBIE 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 BayKHBIX
JUTsL BBITIOJTHEHUS TpeOOBaHUH U3 1. 1.

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

3ananue 2. [IpoextupoBanne UT-apXuTekTypsl A7 PEHHKUHAPHHTA JIOTUCTHKU
DopMyIHpPOBKA

Komnauus-quctpuObI0TOp MPOIYKTOB MUTAHUS IPOBOUT PENHKMHUPHHT TIPOIIecca
«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 peMHXHUHUpPUHTA. [1s
KaXXI0ro

2. [peanoxute apXUTEKTYPHBIN MIA0JIOH U3 CITUCKA:

3. HapucyliiTe ynpoméHHyIo 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.

[IpaxTrueckoe 3amanue Nel

3amauda: Bel paboTaeTe B KOMaHAe PEUHKUHUPUHTA OU3HEC-TIPOLIECCOB KPYITHOW KOMITaHUH.
[Tocrie mepBUYHOTO aHaIHM3a OBLIO BBISIBICHO HECOOTBETCTBHE MEXK/Yy HMEIOIIEHCS
nH(OPMAITMOHHOHN CUCTEMOHN 1 HOBBIMU TPpeOOBaHUSAMHU OM3HECA, BRI3SBAHHBIMHU
U3MEHEHUSIMU B CTPYKTYpPE IIPOLIECCOB.

1. [Ipoananu3upyiite MpuBEACHABIE HUXe TPeOOBaHMS K N3MEHEHUSIM B MHPOPMAIIMOHHON
CHUCTCMC U BBIABUTC CYIICCTBYIOIIUC HEAOCTATKH HUJIU OTr'PAaHUYCHUSA TCKYIHGP'I BEpCHU
IIPOrPaMMBI.

TexHndeckoe TpeboBaHuE Tekyniyie BO3MOKHOCTH
ABTOMaTH3aLUs €KEIHEBHOTO OTYETA Otuet hopMHUpyeTCs BPYUHYIO

IO KJIFOUEBBIM MTOKa3aTeN M KaXIbIid pabo4nii IeHb CIICIUAIUCTOM
s dpexruBHOCcTH (KPI) Bcex

nojApasaeaeHuin

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

MacmrabupyemMocTs HHGPAaCTpYKTypsl | OrpaHudeHHasi MoIepiKKa

JUIS POCTa YHMCIIa TOJIb30BaTeNeh MHOT'OII0JIb30BATENLCKOT0 PEXKUMA
WNHCTpyMeHTHI yIaJeHHOTO AJIMUHUCTPATOp 00s13aH QUIUUECKU
aJIMAHUCTPUPOBAHUS U OOHOBIICHHSI MIPUCYTCTBOBATH JIJISl HACTPOHKHU U
CUCTEMBI 00OHOBJICHUI

2. [peanoxute BapuaHThI MOJICPHU3AINH CYIIECTBYIONIETO MPOTPAMMHOTO 00eCIIeUEeHHSI
00 apryMeHTUpyiTe HEOOXOMMOCTh BBIOOPA AlIbTEPHATUBHON HH(OPMAIIMOHHON
CUCTEMBI.

IIpaktruaeckoe 3amanne Ne2

3amaya: Bam nopydeHo pa3paboTaTh HOBYIO BEPCHIO ITPOrPAMMHOI0 00CCIICUEHHUS IS
ABTOMAaTHU3WPOBAHHOTO aHAIN3A JAHHBIX, KOTOPOE MO3BOJIMT PYKOBOJICTBY KOMIIAHHUH
110JIy4aTh JACTAJILHBIC OTYETHI O COCTOSAHUHN PbIHKA U KOHKypeHTOCHOCOGHOCTI/I MPOAYKIH.




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 K OFOJKET HEOOXOAMMBIX PECYPCOB IS
pealii3alyy MPeJI0KEHHBIX U3MEHEHHUI.

Tema 4.
TexHomorus
PEUHXUHUPHUHTA
OousHec-
MIPOIIECCOB

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

UIIK-9.2 YMmeTh

HUCIIOJIb30BaTh KOMAaHJHBIC

cpencTBa pa3padoTKu
KOMITBIOTEPHOT'O
MPOTrPaMMHOTO
obecrieueHus
Ocy1ecTBIATh
KOMMYHHKAIIUH C
3aMHTEPECOBAHHBIMU
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 TCKYIIHEC IPOUECChI HEAJOCTATOYHO 3(1)(1)6KTI/IBHBI nu

MMPUBOAAT K 3aI€PKKaM B CPpOKax CAavu MpPOCKTOB.

1. IlpoBenuTe AMAarHOCTUKY M aHAJIN3 ACHCTBYIOIIUX MPOLIECCOB B KOMAH/IE, UCIOJIb3YS
METOJ KapTHPOBaHHA OTOKOB co3fanus neHHocTu (Value Stream Mapping).

2. Ompenenure ciabble MeCTa M y3KHE 3BEHBS B Ipolieccax. Hanmpumep, upe3mepHo
JUTATENBHBIE IUKITBl YTBEPKICHUS TOKYMEHTAIUH, OTCYTCTBUE YETKUX KPUTEPHEB
TOTOBHOCTH 3a/1a4, HEJJOCTaTOYHAsl aBTOMATU3aLMsl PYTUHHBIX OTIE€paryi.

3. CoBMecTHO BBIpabOTaiiTe MIepeyeHb NPENIOKCHUH 110 N3MEHEHHUIO U
COBEPIICHCTBOBAHHIO MPOIIECCOB, YUNTHIBaI MHEHHE BCEX UJICHOB KOMAH bl 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 MOTyYEeHHBIC BHIBOIBI U PEKOMEHIAIIUHN 3aMHTEPECOBAHHBIM 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 PEIICHUM.

IIpaktuueckoe 3ananue Ne2

3ananue:IIpeanonoxum, Bama KOMIaHUS MPUCTYNNIA K MACIITAOHOMY MPOEKTY
PEHHXMHUPHUHTA BHYTPEHHHUX OH3HEC-TIPOLIECCOB. Bac Ha3HAYMIIN OTBETCTBEHHBIM 32
OpTraHMU3aINI0 KOMMYHHKAIUN ¥ KOOPIUHAIIMIO YCHIINE pabodueii rpymmbl. Cpean Barmx
00513aHHOCTEH — OpraHu3aIys B3aUMOACHUCTBHS C PAa3IMYHBIMU TPYIIaMU
3aMHTEPECOBAHHBIX JIHI] (3aKa3UMKOB, PyKOBOJIUTEICH MOApa3eiicHUM, COTPYIHUKOB
CITy>KOBI SKCIDTyaTallH U pa3paboTINKOB MIPOTPAMMHOTO OOECTICUEHHUS ).

Heo0xomumo pemnTs crieyromue 3a1auu:

1. YcranoBute npaBmia B3auMOACHCTBUS MEKAY PAOOYNMH TPYIIIAMH ¥ PYKOBOIUTEISIMH
HarpasieHuid. OnpegenuTe KaHabl nepegadl nHGopMaiu (JIEKTpOHHAS T104Ta,
meccenmkepol, CRM-cructeMbl, 4aT-KOMHATBI).

2. OpraHu3syiTe COBMECTHYIO Pa0OTy HaJl TOKyMeHTOM «OMUCaHue [IEIeBO MOJIeITN
OM3HEC-TIPOIIECCOBY, HCIONIB3Ys 00JauHbIe 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. TIpumeHsist COBpeMeHHbIE HHCTpyMeHTHI IuianupoBanust (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.

IIpaktraeckoe 3amanne 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 NpuMep peabHON MPOAOIKUTEILHOCTH aHAIOTUYHBIX MTPOLIECCOB B APYTHX
KOMIaHUsIX (€CIH U3BECTHO).

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

IIpaktuueckoe 3ananue Ne2

3anava: PykoBOACTBO KOMIIaHUH MIPHUHSIIO PEILICHHUE 3aIlyCTUTh IPOrpaMMy
PEMHXHHUPHHTA PsiJia BaKHEHIINX On3Hec-mporeccoB. OHAKO PYKOBOACTBO OKUAAET
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 PEHHKUHUPHHTA MTPOLIECCOB 3aKYIOK 1
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 MPOMEKYTOYHBIX ITAIOB, YBEJIUICHHE
YHCJICHHOCTH NIEPCOHANA, IPUBJICYECHHE KOHCYITaHTOB).

ApryMeHTHPOBAaHHO COCTaBUTH NPETIOKEHUE 3aKa34YHKY C JAeTaln3anuell crocoooB
COKpAIEHHSI CPOKOB.

[TpogeMoHCTPHPOBATH CIIOCOOHOCTH APTYMEHTHPOBAHO OTCTANBATh MTO3UIINIO
OTHOCHTEIIbHO PEaJIbHBIX CPOKOB BBITIOJTHEHHS 314U,

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(popMaltmonHoi cuctemsl (ERP), 00benunstoniel Bce moapasaeiieHus




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 IS 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 HUCIIOIB30BATHCS IS MOAAEPKAHUS 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

3amaua: [IpeamonoxumM, Bamra KoManaa paboTaeT Hall TPOSKTOM PEHMHKHMHUPUHTA
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 MOTEHIMATbHBIE IPEUMYILECTBA U PUCKH UCIIOJIb30BaHUS 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 BKIIIOUAIOT CO3AaHUe SAMHOTO TIOpTaia AJsl XpaHeHUsl 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 MPABUIBHOMY
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/Ie, 3aHATON PEUHXHMHUPUHIOM OU3HEC-IIPOLIECCOB KPYITHOM
(uHaHCOBOIT KOMIIaHWH. B pe3ynbTare rccienoBaHusl BBISBICHBI CICYONIIE TOTPEOHOCTH
B U3MCHEHUM WHPOPMAITUOHHON CUCTEMBI:

o VIIy4IIUTh CKOPOCTH 0OPaOOTKH 3aSBOK KIIFIEHTOB;

e VBEINYUTH TOYHOCTh IPHUHATHS PELICHNH 0 KPEIUTOBAHHUIO;

e [ToBBICHTH IPO3PAYHOCTH ONEPALMOHHBIX MPOLEYp IS BHYTPEHHETO ayquTa.
[Ipoananu3upoBaB gaHHBIE TPEOOBAHUS, CMOAETUPYHTE N3MEHEHNE COOTBETCTBYIOLINX
OM3HEC-TIPOLIECCOB U BBITUILUTE COOTBETCTBYIOIINE TPeOOBaHUS K (DyHKIMOHATY
nHpopmanmoHHoH cuctemsl. Mcnons3yiite UML-auarpammy nesiteinbHocTH uiirn BPMN-
MOJI€JIb 7151 OTOOpaykeHUs IIPOLIECCOB.

[Ipaktrueckoe 3amanue Ne2

3anaua: [Ipennonoxum, Ball 3aKka3uuK 00paTuiIcs ¢ MPOch00il yCOBEPIIEHCTBOBATh
TEKYLIYI0 HH(POPMAIIMOHHYIO cUCTeMY KoMIaHuU. OHUM U3 TTIaBHBIX OXKETaHUH
SBJISIETCS YMEHBIIICHHE BPEMEHH PEaKIMU Ha 3aIpOChl KIIMEHTOB U CHIDKCHHUE 3aTpar Ha
00paboTKy 3aka30B. Heo0X0IMMO paccMOTpETh JIBe KOHKYPUPYIOIIUE apXUTEKTYPHBIE
MOJIEJIH:

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

e PacnipenenénHas apXuTeKTypa, UCIIOJIb3YIOIasi MUKPOCEPBUCHI U IELIEHTPATH3AIIIO
00pabOTKH TaHHBIX.

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




Tema Koa n HNupukatopsl 3agaHus K NIPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIEeTeHIIM U KOMINETEeHIHHU
OCHOBaHUH MOJYYESHHBIX MoJiesiel chOpMYIHPYITE TUTIOCHI 1 MUHYCHI KK 101
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 00palIeHUH, HAaYMHAasl C MOMEHTA TIOCTYIUICHUSI 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 OCYHICCTBHSIT])
3amaq KOMMYHHKAIIAA C [IponemoHCTpUpYHTE BIIaZieHHEe METOJIOM OIIEHKH CPOKOB M TPYyHO3aTpaT 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 BepUPUKAIS MOIEITH;
o YTBEepXK/ICHUE U YTBEPKICHUE H3MEHEHUI;
e BHejpeHue 1 COPOBOXKICHUE.
Pesynprar: Tabnuma omeHKH TpyH03aTpaT U BpEMEHHOW CETKH BBHITTOTHEHHS padoT,
MTOIKPETUICHHAS TEOPETUIECKIMH BBIKIIAIKAMU U (POPMYIIaMHU.
IIpaktrueckoe 3amanue Ne2
3anaya: [TomydeHs! cienyromye BBOAHbIE YCIOBUS TSl pa3paboTKi PyHKIIMOHAIBHON
Mojenu OusHec-nporecca (BPMN):
e KoMaH/1a COCTOUT U3 TPEX aHATUTUKOB U OJHOTO PYKOBOAMTEIS POCKTA;
e Bcero BhIIeNIeHO YeThIpe MecsiIa Ha 3aBepIleHIe IPOeKTa;
¢ baza nCXOaHBIX TaHHBIX UMEETCS YACTUIHO (HEOOXOIUMO JOTIOTHUTEITBHOE
HCCIIEZIOBAHNE);
e Moaenb J0KHA COAEePXKaTh MATh YPOBHEH AeTanu3au (0T BEPXHETO YPOBHS 110
JeTaneil KOHKPETHBIX OTIepaluii).
Pesynprar: I'paduk paboT ¢ npuBsS3aHHBIMA BPEMEHHBIMH HUHTEPBaJIaMH, TOAMTUCAHHBIN
BCEMU 3aMHTCPECOBAHHBIMU CTOPOHAMMU, a TAKXKE KpaTKI/Iﬁ OTYET O MPOBCACHHBIX
MEPEroBopax M JOCTHTHYTHIX JOTOBOPEHHOCTSIX.
Tema 9. [1K-3 Cnocoben UIIK-3.2 YmeTb [TpakTnueckoe 3amanue Nel




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

OOBexTHO- o0ecre4ynTh MPOBOJUTH aHAJIH3 3agaua: Bameil koMaHJie HOPyYeHO NEPECMOTPETh CYIECTBYIOMINE OU3HEC-IPOLIECCHI
OPHEHTHUPOBAHHO | COTJIACOBAHUE WCTIONHEHMsI TpeOOBaHMs K | OaHKa C IeNbIO MOBBIICHUS UX 3QPEKTUBHOCTH U YA00CTBA O0CTYKHBaHUS KIIMEHTOB. JTO
€ MOZEINPOBaHuEe | TpeOOBaHMI K KOMIIBIOTEPHOMY BKJIFOYA€T MOJAEPHU3ALMIO IPOrPAMMHOI0 00€CIICUEHH s, UCIIOIb3yeMOro B OaHKe, ¢
OusHec- KOMIIBIOTEPHOMY | IIPOrPaMMHOMY OpHEHTalMeH Ha 00bEKTHO-OPUEHTHPOBAHHBIHM OIXO.
HpPOLECCOB MPOTPaMMHOMY 00€eCTIeYeHHUIO 1

o0ecrnedeHuIo ¢ BBIpa0aThIBATh BApUAHTHI Uto HEOOXOAUMO ClIeNaTh:

3aMHTEPECOBAaHHBI | peanmu3anuu TpedoBanmii K | 1. Bergenure 0OBeKTHI, KJIacChl U aTpUOYTHI, XapaKTepHBIE T OAaHKOBCKOU Cephl

MH CTOpPOHaMU

KOMITBIOTEPHOMY
IIPOrPaMMHOMY
00€eCIIEYEHNTO

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

2. IlocTpoiiTe quarpaMmy KJIaccOB, HIUTIOCTPUPYIOIIYIO B3aUMOCBSI3U MEKAY OOBEKTaMHU U
KJIACCaM.

3. IlpoBenuTe coraacoBaHue MONyYSCHHOW MOJICIU C TIPEICTABUTENISIMU OU3HECa
(MeHeKMEHT OaHKa, COTPYAHMKH call-1ieHTpa, onepaTopsl 0aHKOBCKHX YCIIYT U T.1I.).

4. 3adukcupyiiTe BO3pakeHUs U MTOKETaHHS 3aMHTEPECOBAHHBIX CTOPOH U BHECHTE
COOTBETCTBYIOIINE N3MEHEHUS B BAIlly MOJEIb.

Pesynprar: JluarpaMma KiaccoB, coriiacoBaHHasi ¢ OU3HECOM, a TaK:Ke MPOTOKOJ
COTJIaCOBaHUS C 3a()UKCUPOBAHHBIMH BO3PKEHUSMU M IPUHATHIMH PEIICHUSIMHU.

IIpaktrueckoe 3amanue Ne2

3agaua: Bam He0OX0MMO MPOU3BECTH peaKTOPHHT CYIIECTBYIONIETO MPUIIOKEHHS IS
yIpaBlIeHHS JTIOTUCTUKONH KOMIIAHUU-TTPOU3BOUTEISI TPOAYKTOB NUTaHus. [IpuiioxkeHue
JIOJDKHO COOTBETCTBOBATh MEXK/IYHAPOIHBIM CTaHAAPTAM Ka4ecTBa U 00eCIICYHBaTh
TUOKOCTh JIJIs TaIbHEUIIICH JOPaOOTKU U Pa3BUTHSL.

Yrto HEOOXOIMMO C/IeNIaTh:

1. BHIMOJTHUTE JIEKOMITO3HIINIO OU3HEC-337]au Ha OT/IENbHbIE 00BEKTHI M KJIACCHI COTIIACHO
00BEKTHO-OPHEHTHPOBAHHBIM MPUHLIUIIAM.

2. CtpyKTypupoBath TpeboBaHus K OyIynieMy NporpaMMHOMY PEILICHHUIO B COOTBETCTBUU C
MexyHapoaabiMu ctangaptamu [ISO/IEC 250xx.

3. 3anucars crierudukauo TpeOboBaHU K OyayIeMy 00beKTHO-OPHEHTHPOBAHHOMY
MPUIIOKEHUIO.

4. CornacoBatb cpopMUpOBaHHBIE TPEOOBAHUS C KIMEHTOM M 3a()UKCUPOBATH COTIacue
BCEX 3aWHTEPECOBAHHBIX CTOPOH.

Pesynprar: Cnenmudukanys TpedoOBaHHH K IPOrPaMMHOMY 00eclieueHHI0, OCHOBaHHAs Ha




Tema Koa n HNupukatopsl 3agaHus K NIPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIEeTeHIIM U KOMINETEeHIHHU
cragnapte ISO/IEC 250xx, u akT corjlacoBaHus TpeOOBaHUH C KIIMEHTOM.
Tema 10. [TK-9 Cnocoben UIIK-9.2 YmeTs [Ipaktuueckoe 3aganue Nel
MeTtomonorus OCYIIIECTBIISTH WCIIONB30BaTh KoMaHAHbIe | 3amaua: [IpencraBeTe, uTO BRI paboTaere B COCTaBE KOMaHABI, IPOBOSIICH PEHH)KHHUPHHT
BPMN OIICHKY 1 cpencTBa pa3padOoTKH OHM3HEC-TIPOIECCOB KPYITHOTO MPOU3BOCTBEHHOTO NpeAnpusaTrs. OaHa U3 KITIOYEBBIX 3a/1a4
corjlacoBaHue KOMIIBIOTEPHOT'O 3aKJII0YAECTCs B CO3AaHUM coBpeMeHHoU Moaenu BPMN st onucanus npouecca
CPOKOB MPOTPaMMHOTO CHaOXXEHUS U MaTepPUANBbHO-TEXHMYECKOTO 00eCcTieueHHs IPOU3BOCTBA.
BBITIOJTHEHHS obecrniedueHus
MOCTaBJICHHBIX Ocy1ecTBusTh 3ananue:
3a7a4 KOMMYHUKAaIUU ¢ 1. Coznate BPMN-Moaens npoliecca CHa0KEHUsI MPEANPHUITHS, HCTIONB3YS
3aMHTEPECOBAHHBIMU WHCTPYMEHTaIbHOE CPEACTBO JJISl KOJUIEKTHBHOH pazpadoTku (Hampumep, Lucidchart,
CTOpOHAMU Draw.io, Bizagi Modeler nnu aHamorn4seie).

2. BxirouuTh B MOZIeIh cTaHAapTHBIC diieMeHThl BPMN (coObiTus, 3a1a49u, IUTFO3bI, TOTOKH
" T.1.).

3. Opranu3oBaTh COBMECTHOE OOCYKICHUE U KOPPEKLIUIO MOAEIH C OCTAIbHBIMU YICHAMH
KOMaH/Ibl Yepe3 BCTPOCHHBIN HHCTPYMEHTApHUI COBMECTHON paObOThl 1 KOMMEHTAPHEB.

4. IIpoBecTy Mpe3eHTAINIO MOIETTN 3aMHTEPECOBAHHBIM CTOPOHAM (ITPEICTaBUTEISIM
[TOCTABIIMKOB, HAYAJIbHUKY CKJIJa, CIIENMAINCTaM 0 3aKyIIKaM U IpYT'HM
MIpeICTaBUTENAM PEANPUATHS ), TIPOAEMOHCTPUPOBATH MOJIET.

5. OTBETHUTH Ha BOIIPOCHI U BHECTH UCIIPABIEHUS B MOJI€Tb, BOSHUKILIUE B PE3YJIbTATE
00CYyKIIeHHSL.

Uror: JoxymentupoBanHas Bepcuss BPMN-moaenu, cornacoBaHHas BCeMU
3aWHTEPECOBAaHHBIMU CTOPOHAMM, U OTUET O MPOJICTIaHHON padoTe.

[Ipaktuueckoe 3aganue No2

3anmauva: [IpencraBbTe, 4TO BB pabOTAaETE B COCTABE KOMAH/IbI, POBOSIICH PEUHKUHUPUHT
OM3HEC-TIPOIIECCOB KPYITHOTO MPOU3BOACTBEHHOTO MpeAnpuaTrs. OaHa U3 KIIFOUEBhIX 3a/1a4
3aKJII0YaeTCs B co3AaHuu coBpeMeHHoi moaenu BPMN nnst onucanus npouecca
CHAOXXCHISI I MAaTEPUATHHO-TEXHIIECKOT0 00E€CTICUeHHS TTPOU3BOJICTBA.

3amanue:

1. Co3gate BPMN-mozens mporiecca CHaOKEHUs PEATPUATHS, UCTIONb3YS
HHCTPYMEHTAJIbHOE CPEACTBO JIJIsl KOJUIEKTUBHOM pa3padoTku (Hanpumep, Lucidchart,
Draw.io, Bizagi Modeler wiu aHajioruassie).




Tema Kon u HNnpukaTopsl 3agaHus K NPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
2. BkirounTh B MOJIeNb cTaHnapTHbIE 31eMeHThl BPMN (coObITHSI, 331241, IIUTIO3bI, IOTOKU
U T.J.).
3. Oprann3oBaTh COBMECTHOE OOCYKICHHE M KOPPEKIINIO MOJIEIH C OCTAIBHBIMH WICHAMHU
KOMaH/Ibl Yepe3 BCTPOCHHBI WHCTPYMEHTAPHI COBMECTHOU PabOThl 1 KOMMEHTAapHEB.
4. [TpoBecTy Mpe3eHTALMI0 MOJENH 3aMHTEPECOBAaHHBIM CTOPOHAM (IIPEACTaBUTEIISIM
MOCTaBILMKOB, HAYJIIBHUKY CKJIafa, CIIEHUaINCTaM 10 3aKyIKaM U APYTUM
MPENCTABUTEISIM NIPEANPHUATHS ), IPOIEMOHCTPUPOBATH MOJIEINb
5. OTBETUTH HA BOIIPOCHI U BHECTU UCIIPABJICHHA B MOJIC€JIb, BOSHUKIINC B PC3YJILTATC
00CYKIICHUSI.
Uror: JoxymentupoBanHas Bepcuss BPMN-moaenu, cornacoBaHHas BCEMU
3aWHTEPECOBAaHHBIMU CTOPOHAMM, U OTUET O MPOJICTIaHHON padoTe.
Tema 11. IK-3 Cnocoben UIIK-3.2 Ymets [IpakxTuueckoe 3ananue Nel
MognenupoBanue | obecrneuuTh MPOBOJUTH aHAJIH3 3anaua: [IpencraBbpTe cUTyaIH0, KOrAa KpynHas TOProBasi KOMIIAHHUSI HHULMUPYET MPOEKT
MIPOLIECCOB B COIJIACOBaHHE WCTIONHEHMsI TPeOOBaHMA K | PEMHKMHUPHHIA CBOUX OM3HEC-TIpolieccoB. OCHOBHOM 3a/1adell SIBJISETCS COTJIACOBAaHHE
ARIS TpeOOBaHU K KOMITHIOTEPHOMY TpeOOBaHMIA K HOBOW CUCTEME OYyXTaJITepCKOro yuéTa, KOTOPYIO TUTAHUPYETCS
KOMIIBIOTEPHOMY | IIPOTPaMMHOMY nHTerpupoBath ¢ ERP-cuctemoil komnanuu.
IPOTPaMMHOMY 00€eCTIeYeHHUI0 1
o0ecTeYeHuIo ¢ BBIpabaTHIBATh BAPHAHTHI Bamma 3agaua — cdopmupoBats ARIS-mMozaens s 6usHec-mporiecca OyXraiTepekoro
3aWHTEPECOBAHHBI | peajn3aluy TPeOOBaHUM K | y4€Ta U MCIIOIB30BaTh €€ JJIsl COTIIACOBAHUS TEXHUYECKUX TPEeOOBaHUH C

MH CTOPOHAMU

KOMITBIOTEPHOMY
POrpaMMHOMY
00€ECIIEYUEHHIO

3aUHTCPECOBAHHBIMU CTOPOHAMMU.

ITops10K BBIIOJIHEHMUS:

1. Cozpaiite HayanbHyto ARIS-Mozens 6u3Hec-poliecca OyXraaTepeKoro yuéra
KOMITAaHUH, OTPAXKAIOIIETO TaKKe OTepalliy, Kak BeJIeHHe CYeTOB-PaKTyp, GopMupoBaHue
HAJIOTOBOM OTYETHOCTHU, YUET pacxoA0B U JI0XOJI0B.

2. Ompenenute 3aMHTEPECOBAHHBIC CTOPOHBI (OyXTanTepus, PUHAHCOBBIN OTJIEN, HAJIOTOBAs
WHCIIEKLIUS, KOHTPOJIEPHI, ayTUTOPBI) U pa3AeiuTe TPeOOBAHMS MO CTETIEHH BaYKHOCTH IS
KaXJOW KaTerOpuy 3aMHTEPECOBAHHBIX JIAILI.

3. [oaroToBbTE MPOLIEAYPY COITIACOBAHHUS TPEOOBAHUH MMyTEM BHECEHUS JTONOITHCHUN U
paBok B Mozienb ARIS, ocHOBaHHBIX Ha OT3bIBaX 3aMHTEPECOBAHHBIX CTOPOH.

4. I'ToroBBIM pe3yibTaToM sBIsieTcs cornacoBanHas ARIS-moxens u tabnuna
coryiacoBaHus TpeOoBaHMA, GUKCHUPYIOIIast U3MEHEHHUS U TOTIOTHEHUSI.




Tema Koa n HNupukatopsl 3agaHus K NIPAKTHYECKOMY 3aHATHIO
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
[Ipaktuueckoe 3amanue Ne2
3anmaua: B pamkax penmxuaupunra HR-nporneccoB Topropoit KoMmrnaHuu HEOOXOAUMO
IIPOBECTU MOAEPHU3ALUIO KaIpoBOro yuéra u nonoop nepconana. st atoro tpedyercs
coriacoBaTh TpeboBaHms K HOBoit HR-cucteme ¢ pyKoBOJICTBOM KOMIAHHUH U TIEPCOHATIOM
HR-ciyx0bl.
[opsimox BBINOTHEHUS:
1. Pazpabotaiite ARIS-mMonens cymiectByromiero HR-niporecca koMmnaHum, BKIOYAROITYIO
mporeccsl noadopa KaapoB, aAanTanuy COTPYAHUKOB, HAUMCIICHHS 3apa00THOH IJIaThl U
MOTHUBALMY TIEPCOHATIA.
2. Haiigure 6oJieBbIe TOUKH B CYIIECTBYIOIEM TMpolecce 1 chopMynupyiite TpeOoBaHUs K
Moauduxarmu HR-cucteMsl.
3. [IpoBeaute BecTpeuy ¢ 3auHTepecoBaHHbIME cTopoHaMu (HR-MenemkepoM, mupekTopom
TI0 TIePCOHANY, THHEHHBIMI MEHEDKEpaMi), 00CyInTe HaliileHHbIE 00JIEBbIe TOUYKH U
COTJIACYWTE U3MEHEHUS B MOJIEIH.
4. Nononnute ARIS-Monens Ha ocHOBE 00CYKICHUH M COTIIACOBaHUil, 3aUKCUpYHTE
W3MEHEHUS U MOJIYYUTE 0100pEHNE BCEX 3aMHTEPECOBAHHBIX CTOPOH.
5. @opma npencrasienus pesynbrara: ARIS-mozens HR-npoueccoB, ckoppekTrpoBaHHas
0 pe3yJbTaTaM BCTPeU, H IIPOTOKOJ COTJIACOBAaHUS TPEOOBAHMUIA C YKa3aHHEM
MPEUIOKEHHBIX M3MEHEHUH 1 MHEHHH 3aMHTEPECOBAHHBIX CTOPOH.
Tema 12. I1K-9 Criocoben UIIK-9.2 YMmeTs [Ipaktuueckoe 3aganue Nel
KonnvecTBeHHBIE | OCYIIECTBIISTH WCTIONBb30BaTh KOMaHHbIe | 3ajava: Baria koMaHaa OCyIeCTBISET MPOEKT PEMHXKHUHUPUHTA OU3HEC-TIPOIIECCOB B
METOABI aHAJIN3a | OLEHKY H cpeacTBa pa3padoTKU JIOTUCTUYECKOM LIEHTPE KPYIMHOH pO3HUUHON ceTu. OCHOBHOE BHUMAaHHE yIEJIACTCS
OusHec- COIJIACOBaHHE KOMITbIOTEPHOTO mpoleccy A0CTaBKM ToBapa KiueHTaM. HeoOxonnmo paccunTars mokasaTeu
MIPOLIECCOB CPOKOB MIPOrPaMMHOTO 3G PEKTHBHOCTH TEKYILETO MPOIIecca U BBISIBUTH 00JIaCTH ISl YITy4IICHHUSI.
BBITIOJTHEHUS oOecrnieueHus
MOCTaBJICHHBIX Ocy1ecTBisTh Uro He00X0IUMO ClIeNaTh:
3aja4 KOMMYHHKAIIUH C 1. [TpoBecTr aHaMM3 UMEIOIINXCS JJAHHBIX O TEKYIIeM Tpoliecce (cpeHee BpeMs JJOCTaBKH,
3aWHTEPECOBAHHBIMU MPOIICHT YCIEUTHBIX JIOCTABOK, KOJIMYECTBO BO3BPATOB M PEKIIaMaIluii).
CTOPOHAMH 2. PaccuntaTh OCHOBHBIE METPUKH 3P (HEKTUBHOCTHU MpolLecca, TAKHUE KaK cpeaHee BpeMs

BBIMOJIHEHHS 3aKa3a, KOAQPHUINEHT CBOEBPEMEHHOCTH JI0CTABKH, 3aTPAaThl HA €AMHUYHBIN
3aKas.
3. Ha ocHOBe aHaii3a BBISIBUTH HAIIPABICHUS] BO3MOXKHOTO YJIYYIICHHUs (COKpaIlIeHNe




Tema

Koa n
¢opmyauposka
KOMIIEeTeHIIM U

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

3agaHus K NIPAKTHYECKOMY 3aHATHIO

BPEMEHHU JIOCTABKH, CHIDKEHUE YUCIIA BO3BPATOB, MOBBIIICHUE KOA(PPUIIMCHTA YCIEIITHOCTH
JIOCTaBKH).

4. IToArOTOBUTH OTYET JIJISl 3AMHTEPECOBAHHBIX CTOPOH, HATIISAHO IEMOHCTPHUPYIOIIHAN
paccuuTaHHbIE NTOKA3ATENN U NEPCIEKTUBbI YIYUIICHHUS.

Uror: JlokymMeHTaIbHO 0(DOPMIICHHBIN OTYET C pacuéTaMu U MPEUIOKESHUEM 00JIacTeH JIst
YIYULIEHUs], a TAK)KE IPE3CHTALUIO PE3YIbTATOB ISl 3AMHTEPECOBAHHBIX CTOPOH.

IIpaktuueckoe 3amanue Ne2

3amava: Bel paboTaeTe B KOMaH e, pCaIU3YIONICH MPOEKT MO YIYUIICHUIO MPOIECCOB Ha
CKJIajie KpymHoro puteiiiepa. OCHOBHAs poOieMa — HHU3Kas MPOMYCKHAs CITOCOOHOCTh
CKJIaJIa, BBICOKAs BEPOSTHOCTh OIIMOOK KOMIUICKTAIIMU U JUTUTEIBHBIN IIUKII 00pabOTKH
3aKa30B.

Yrto HEOOXOAUMO CIENaTh:

1. ITocTpOUTh MMUTAITMOHHYIO MOJIEIH CKJIAJICKOTO MPOLIEecca ¢ UCIIOIb30BaHHEM
CTEeNHATM3UPOBAHHBIX HHCTPYMEHTOB (Hanpumep, AnylLogic, Arena win aHanorm).

2. TIpoBecTH CepuIo SKCIIEPUMEHTOB C MOJICTIbIO, BAPbUPYSI TAKUE MAPAMETPBI, KK YUCIIO
OIepaTopoB, BMECTHMOCTh CKJIaJia, HAJIMYKE aBTOMATU3UPOBAHHBIX MEXaHU3MOB
COPTHUPOBKHU.

3. OnpenenuTs ONTUMAITEHOE COYETaHNe TapaMeTPOB, MO3BOJIAIOIISE YBEITHINTh
HpOI/ISBOI[I/ITeJ'IBHOCTI) CKJIala U CHU3UTH YUCJIIO OHH/IGOK KOMIIJICKTOBKH.

4. OdopMHTE OTHYET C aHATU30M SKCIIEPUMEHTA U PEKOMEHALUSIMH 110 U3MEHEHUIO
mporiecca.

I(pumepuu OUCHUBAHUA NDAKMUUECKUX 3aHaAmMuI:

Ouenka Kpurtepun onenuBanuns
OTJIMYHO BrictaBnsercs, ecinu o0y4aronuiics yMeeT yBsI3bIBaTh TEOPHUIO C MPAKTUKOHM (pelraer 3aaayu, GopMyIupyeT BBIBOJIBI,
yYMEET MOSICHUTH MOJTyYeHHbIE PE3YJIbTaThl), BIaJieeT MOHATHIHBIM armaparoM, IMOJHO U TITyOOKO OBJae]l MaTepruaioM
110 33/1aHHOM TeMe, 000CHOBBIBAET CBOM CYXK/I€HUS U Aa€T MPaBHIbHbBIE OTBETHI HA BONPOCHI MPEINOIaBaTeNs
X0pouIo BrictaBnsercs, ecnu o0y4aromuiics yMeeT yBSI3bIBaTh TEOPUIO C MPAKTUKOM (pemaer 3agauu U (popMynupyeT BbIBOJIBI,

YMCCT NNOSICHUTD IMOJTYYCHHBIC pe3y.]'IBTaTBI), BJIaJieeT MOHATUMNHBIM arrapaTrom, MOJHO U FJ'IY6OK0 OBJIAZIC]I MaTCpUaJIOM




o Sa,Z[aHHOfI TEME, HO COACPKAaHUEC OTBETOB UMCIKOT HEKOTOPBIC HETOUYHOCTH U Tpe6y10T YTOUHCHHA U KOMMEHTapus CO
CTOPOHBI IPCIIOAaBaTCIIA

Y/10BJIETBOPHUTEJIHHO

BBICT&BJ'IS[GTCS[, cClin 06yqaf01m/n710;1 3HACT W IIOHHMMACT MaTtepual II0 SaﬂaHHOfI TEMEC, HO H3JIOKCHHE HCIIOJIHOC,
HCIOCJICAOBATCIIBHOC, JOIMYCKAOTCA HCTOUYHOCTU B OIIPCACIICHUN HOHHTHﬁ, CTYACHT HC MOXCT 000CHOBATh CBOM OTBETHI
Ha YTOYHAIOINNE BOIIPOCHI IMPEIIoaaBaTCIsd

HECYAOBJETBOPUTE/ILHO

BricraBnsercs, ecnu oOydaroImIuiicst JOMYCKAaeT OIIMOKM B ONpPEICICHUM MOHATHH, HCKaKAIOMIUE WX CMBICIH,
OecropsiI0YHO U HEYBEPEHHO M3J1araeT MaTepuail. Jlenaer omuOKy B OTBETAX HA YTOUHSIOIIME BONPOCH] IPENo1aBaTess

4.3. TUTTIOBBIE 3AJTIAHUS U1 KOHTPOJIBHBIX PABOT

KoHnTponbHble paboThl co/iepiKaT HECKOIbKO MPAKTUUECKUX 33aJaHUI 10 MHIMBUIYalIbHBIM BapUaHTaM, B IIOJHOM OObEME OXBAThIBAIOILKX
M3yYEHHBIH MaTepuajl IO YKa3aHHOW TeMme. BpINOIHEHHE KOHTPOJIBHBIX PAa0OT MO3BOJSET ONPENEIUTbh PE3yJbTaT OCBOCHUS KOMIETEHLUH IO
JUCLUIIIMHE B PAMKAxX pacCMaTpUBAEMOU TEMBbI, OLICHMBAEMBIN C IOMOIIBIO COOTBETCTBYIOINX UHAMKATOPOB JTOCTHKEHUS KOMIICTCHIIUMN.

Tema Kon u NuaukaTopsl TunoBoii BApHAHT KOHTPOJILHOH pPadoThI
¢popmyaupoBka JOCTHAKEHUS
KOMIIETCHIINH KOMIIETCHINH
Tema 4. ITK-9 Cnocoben | UIIK-9.2 YmeThb 3anmanue 1: Ananu3 HeaPEeKTUBHBIX OU3HEC-TIPOLIECCOB
Texnonorus OCYIIECTBIISTh WCTIONB30BaTh KOMaHHble | 3agava: KommnaHuu HEOOXOAMMO MTPOBECTH peOPMHUPOBAHHE CBOETO OCHOBHOTO OU3HEC-
PEUMH)XWHUPHHTA | OLIEHKY U cpeacTBa pa3padoTKH mpoliecca, CBA3aHHOTO ¢ IPOU3BOACTBOM U COBITOM MPOAYKIMH. Baa 3agaua — mpoBsectu
ousHec- CorJacoBaHUE KOMITBIOTEPHOTO aHaJIN3 CYIIECTBYIOIINX MPOIIECCOB, BBISIBUTH MPOOIEMHBIE YIACTKH U CPOPMYITUPOBATH
IIPOLIECCOB CPOKOB MIPOrPaMMHOTO 3a/la4¥ PeMHKUHUPYHTA.
BBITIOJTHEHHS obecriedeHust
MTOCTaBIICHHBIX OcymiecTBisaTh Uro He00X0IUMO ClIeNaTh:
3a1a4 KOMMYHUKAIIUH C 1. ITIpoBectn SWOT-ananu3 TeKyImux MpoIeccoB KOMIIaHUH.
3aMHTEPECOBAHHBIMHU 2. CchopmynrpoBaTh KOHKPETHBIE 3a/1a41 PEUHKUHUPHUHTA, HAITPABJICHHBIC HAa YCTPaHEHHE
CTOpOHaMHU BBISIBJICHHBIX HEIOCTATKOB.

3. [oaroToBUTH OTUYET C BHIBOJAMH U TIPEUIOKEHUSIMH TI0 JabHEHIIIEMY Pa3BUTHIO
IIPOLIECCOB.
Hror: OTUéT Cc TMarHoCTUKOMN U MEepeyHEM 3a/1ad pEMH)KUHUPHHTA.

3amanue 2: OpraHusalys nporecca peuHKHHUPHHTA

HCHLI OCBOUTH TEXHUKHU IJIAHUPOBAHUS U OpTraHU3alvuU IMPOLCCCa PCUHKMHHUPUHTIA.




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

3amaya: Bam OBepsIOT peanu3aiuio MPoeKTa PSUHKUHUPUHTA TIPOU3BOICTBEHHOTO
Tporiecca Ha 3aBojie OBITOBOM XUMHUU. BaM HE0O0X0MMO TTIOCTPOUTH MOJIEITH HOBOTO
Tporiecca, 3alIaHiPOBaTh U OPTraHU30BaTh MPOIECC N3MCHCHHM.

Y10 HEOOXOIUMO CHEIIATH:

Co3paTh KapTy TEKYILEro Mpolecca U LeJIeBOoro Ipouecca.

OHpGILCJII/ITB oTalbl pCUHXXUHHUPUHIAa U HA3HAYUTH OTBCTCTBECHHBIX HCIIOTHUTENCH.
CocraBuTh MaH-rpaduK BBIIOIHEHUS IPOEKTA C YKa3aHHUEM CPOKOB, OI0PKETOB
KOHTPOJIbHBIX TOUCK.

CornacoBarts IJIaH C 3aMHTEPECOBAaHHBIMU CTOPOHAMH.

Uror: Jlerann3oBaHHKIH IUTaH-TpapUK MIPOEKTa PEMHKUHUPHUHTA ¢ YKa3aHUEM JTaroB,
CPOKOB, OTBETCTBEHHBIX JIUI] U OI0/KETA.

3a,I[aHI/Ie 3: OI_IeHKa 1 COI'IaCOBAHNEC CPOKOB BBITIOJIHECHHUA 3a/1a4 PCUHKUHUPUHIA

Hens: OBnaaeTs HaBHIKAMH OIIEHKH CPOKOB M COTJIACOBAHUS BBITMOJIHEHUS 3a7a4 IPOEKTa
PEVHXUHUPHUHTA.

3anaua: Bel paboTaeTe B KOMIIaHWUH, INIAHUPYIOIICH KPYITHBIHA MPOEKT PEUHKUHUPHHTA
Ou3Hec-TporieccoB. PyKoBOJICTBO X0UeT yOeAUThCS B PETMCTHYHOCTH 3asIBICHHBIX CPOKOB
U JOCTYIHOCTH PECYPCOB AJIS peain3allii NpOeKTa.

Y10 HEOOXOAUMO CHEIIATH:

Omnpenenuts 00bEM padoT, pa3OoUTHIN Ha OTAEBHBIC 3aAa4H.

OIEHUTH CPOKH BBITIONTHEHHS KaXIOH 3a71a4l, YIUTHIBAsI CIIOKHOCTD U NIMEIOIIHECS]
pecypcsl.

Onenuth He0OX0MUMOE (PHHAHCHPOBAHKE U KaJPOBBIE PECYPCHI.

CocTaBUTh UTOTOBBIN MJIAH-TPA(QUK MPOEKTA U COTIACOBATh €I0 C PYKOBOACTBOM
KOMIIaHUH.

Uror: [Inan-rpaduk npoekra c oeHEHHBIMU CPOKAMH, PECYPCaMH M YTBEPXKAEHHBIMU




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

JaTaMHy Hadajla 1 OKOHYaHMs KaXXJ0T'0 dTaria.

Tema 7. OCHOBEI
MOJICTUPOBAHHS
ousHec-
MPOIIECCOB

IT1K-3 Criocoben
o0ecneyuThb
COIIacoBaHUe
TpeOOBaHUIA K
KOMITBIOTEPHOM
y
HpOFpaMMHOMy
00€eCIIeUeHHUIO C
3aMHTEPECOBAHH
BIMU CTOPOHAMHU

HIIK-3.2 YmeTh
MPOBOJIUTH aHAJIH3
HCIIOJTHEHHSI TPEOOBAHMS K
KOMITBIOTEPHOMY
IIPOrPaMMHOMY
obecIeueHuIo 1
BEIpabaTHIBATh BaAPHAHTHI
peanuzanuu TpeOOBaHUHN K
KOMITBIOTEPHOMY
MPOTPaAaMMHOMY
o0ecrneueHuro

3ananue 1. MonenupoBanue Ou3zHec-mpolecca U BHIpadOTKa BAPHAHTOB Peann3aliu
TpeOOBaHMIHA

Ycnosue:

B kommanun «AHanuTHKa+» TpedyeTcsl aBTOMaTH3MPOBATh Mpolecc 00padoTKU
oOparteHuit KineHToB. TEeKyIHii MPOIECC OMUCAH CIIOBECHO:

«Knunent ornpasinser obpamenne yepes GopMy Ha caiTe — MEHEIKEP PErUCTPUPYET
obpamienue B Excel — HampapisieT TEXHUYECKOMY CIIEIUATUCTY —> CIICLHUATUCT PElIaeT
pobieMy WM 3alpalivBaeT A0M. HHPOPMAIUIO Y KIIMEHTa — TOCJIe PELISHUs] MEHEKEp
YBEIOMJISIET KJIMEHTA U 3aKphIBAET 0OpalleHUE).

Tpebyercs:

1. ITocTpouts Monenb npouecca B Hotanuu BPMN 2.0 (ypoBeHb KOJIOHOK/ITYJIOB), BBIICIIHB
ponu «KinueHt», «Menenxep», « TeXHUUeCKUI CIeHUaNInCT.

2. Ha ocHOBe Mozenu BBISIBUTH 3 HEe(YHKIIMOHAIBHBIX TpeboBaHus K Oyaymemy 110
(HampumMmep, 1o BpeMeHU 00pabOTKU, HHTETPAlUK, 0€30ITaCHOCTH).

3. IIpennoxuth 2 adbTepHATUBHBIX BapHaHTa pPealn3alli OJHOTO U3 BBISIBIEHHBIX
TpeOoBaHwMiA (Hapumep, IJs TpeOOBaHUSI «MaKCUMAIIEHOE BpeMs 00paOO0TKH 00palieHus
— 4 yacay)

3ananue 2. AHaNM3 UCTIOJIHEHNS TPeOOBaHUHN U BISIBICHHUE 1€(EKTOB MOJEIH

VYcnosue:

s nponecca «@opMupoBaHue 0TYETA MO IIpojaxam» npenocrasieHa BPMN-Moznens
(cxema npuaraercst — CM. pUCYHOK B Bapuante). K On3Hec-TpeOOBaHHUAM 3aKa3yhKa
OTHOCSTCSI:

Otuér gomken hopMupoBaThest exeaHeBHO 10 9:00 yTpa;

B otuér BKIIIOUAIOTCA TOJIBKO MOATBEPKAEHHBIE 3aKa3bl;

[Ipu oTcyTCTBUM JaHHBIX 3a JE€Hb CUCTEMA JOJKHA TEHEPUPOBATh ITyCTOM OTUET C
MOMETKOM «/]aHHBIE OTCYTCTBYIOTY.

Tpebyercs:

1. IlpoBecT aHaMU3 NPEIOCTABICHHON MO/IEIN Ha COOTBETCTBHE YKa3aHHBIM TPEOOBAaHUSIM.
BrusiBuTh HE MeHee 2 HECOOTBETCTBHM (HAIIPUMEP, OTCYTCTBUE YCIOBUS POBEPKH CTaTyca
3aKa3a, HeT 00pa0OTKH CIIEHAPHs «ITyCThIX JAHHBIX)).

2. ,21_]151 KaX10T0 BbISIBJICHHOT'O HECOOTBETCTBU .




Tema

Koa n
¢opmyauposka
KOMINEeTEeHIHHU

HNuaukaropsl
JOCTHKEHHU S
KOMIEeTeHIINH

TunoBoii BApHAHT KOHTPOJILHOH paGoThI

a) yKasaTh HapylIeHHOe TpeOOBaHNUE;

0) MPEUIOKHUTh KOPPEKTHYIO0 MOAU(DUKALIAIO MOJIEH (OMUCATh MM CXEMaTHIHO
n300pa3uTh H3MCHCHIE).

3. Cpopmymuposats TpeboBanue k 110 B popmare User Story (o mabmony: «Kak [pors], s
X0uy [ercTBuUE ], YTOOBI [1IeJIb|»), KOTOPOE YCTPAHUT OJHO U3 BBISBICHHBIX
HECOOTBETCTBUI.

3ananue 3. CornacoBanue TpeOOBaHUI MEXy 3aMHTEPECOBAHHBIMHU CTOPOHAMU

Ycnosue:

[Ipu mogenuposanuu nponecca «OueHka KpeAUTOCIIOCOOHOCTH KIMEHTa» BO3HUK
KOH(QIIUKT TpeOOBaHUI MEXY CTEHKXONIepaMH:

Puck-menemxep HacTanBaeT: «Bce 1aHHBIE O KJIMEHTE AOJDKHBI TPOXOAUTH PYUHYIO
BepHU(HKALIUIO aHATUTUKOM J10 IPUHSTHS PEIICHUS;

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

UT-nenapramenT ykaspiBaeT: «HTErpanus ¢ BHemHUME ncTouHUKamMu naHHbIx (OCCII,
BKW) 3aaumaet 1o 10 MuHyTY.

Tpebyercs:

1. ITocTpouTts muarpammy norokos gaHHbX (DFD) ypoBHs 0 amns nporecca OLeHKH
KpPEAUTOCIIOCOOHOCTH, OTPa3UB B3aMMO/IECHCTBHE C BHEIIHUMH CHCTEMAMHU.

2. IlpoBecTtr aHanmu3 KOH(QIMKTA TPeOOBAHUII: BEISIBUTH IPOTUBOPEUHSI U CPOPMYITHPOBATH
2 KOMIIPOMHUCCHBIX peIIeHus (HalpuMep, THOPUAHBIN MOIX0]] C aBTOMAaTUYECKON OLIEHKOM
+ BBIOOpOYHAS pyYHAS BepUPUKAITHUS).

3. 17151 omHOTO M3 KOMIPOMHUCCHBIX PEHIEHUH COCTaBUTh MATPHILLy COTJIACOBAHUS
tpedoBanuii (RACI-og00HyI0): pacipeieiuTh OTBETCTBEHHOCTh MEXKIY CTCHKXOJIIICpaMu
1o tanam rnporecca («Puck-menemkep», «Otaen nponax», «MUT», «Cucremay).

Tema 11.
MoaenupoBaHue

MPOIIECCOB B
ARIS

TIK-3 Cnocoben
obecrneyuThb
COIIacoBaHMeE
TpeOOBaHMIA K
KOMITBIOTEPHOM

y
IIPOrPaMMHOMY

UIIK-3.2 Ymets
MIPOBO/INTH aHAIN3
WCTIONTHEHUSI TPeOOBaHMS K
KOMITBIOTEPHOMY
IPOrpaMMHOMY
o0ecrnedeHuIo u
BbIpabaThIBATh BAPHAHTHI

3amanue Nel

PaccmoTtpuTe mporiece pa3paboTKH MPOrpaMMHOTO MTPOJAYKTa B KOMIIAHUU, UCIIONb3YS
METOI0JIOTHIO MOJieupoBaHus ou3Hec-miporieccoB ARIS. Pazpaboraiite dpyHKIIMOHATBEHYIO
nuarpammy npouecca (FDD), oroOpaxaroiyto OCHOBHBIE 3Tallbl )KU3HEHHOTO LIUKIIA
npoekTa [1O oT mocTaHOBKY 3a/1a4u 10 BHEAPEHUS TOTOBOTO perieHus. [lokaxure
B3aMMO/ICHCTBUE MOJIpa3 IelIeHI KOMIIAHIH Ha Ka)JIOM dTaIe rporiecca.




Tema Kon u HNuaukaTopsl TunoBoii BApHAHT KOHTPOJILHOH paGoThI
¢opmyauposka JOCTUKEHU S
KOMINEeTEeHIHHU KOMINETEeHIHHU
obecrieyenuto ¢ | peanuzauuu TpedoBanmii k | Llens: [Tokazats ymeHne cTpouTh (yHKIMOHATBHBIE MOACIH CIOKHBIX MTPOLIECCOB U
3aMHTEPECOBAHH | KOMIBIOTEPHOMY COTJIACOBBIBATh TPEOOBAHUS K KaXKAOMY 3Taiy npoekta. [IpoBepsieTcss HHIUKATOp
BIMH CTOPOHAMHU | TIPOTPAMMHOMY kommereHnmu UITK-3.2 («YMeTh IpoBOANTH aHAN3 UCITOJTHEHHS TPEOOBAHMS K
o0ecIeueHUIo KOMITBIOTEPHOMY TIPOrPaMMHOMY OOECIIEUCHHIO).

3ananne Ne2

Ucnonwzys uacTpymenT ARIS, pa3paboTaiiTe opraHM3anmOHHYIO CTPYKTYPY KOMIIaHHH-
pa3paboTunKa MporpaMMHOro odecrnedeHus. Bxitounte noxpasaeneHus, 3aHIMAOIIAECs
MIPOEKTHUPOBAHUEM apPXUTEKTYPbI CUCTEMBI, pa3pabOTKOW MOIyJel, TECTHPOBAHUEM H
MTOIIEPKKOM KOHEUHBIX monb3oBateneil. [loctpoiite matpuiry orBerctBeHHOCTH (RACI-
MaTpHlia), OKa3bIBas paclpeeseHle pojiell yuaCTHUKOB Ha BCeX dTarax KU3HEHHOTO
LMKJIA IPOTPAMMHOTO MPOJTYKTa.

Hens: JJemoHCcTpanus ciocoOHOCTH TPUMEHSATH METO/IBI COTTIACOBAaHUS TPpeOOBaHU
pacnpezeseHus 00s13aHHOCTEH cpey CoTpyAHUKOB. [IpoBepsieTcss uHAUKATOP
xommeternuu UIIK-3.3 («Brnagets MeTo/1aMu corflacoBaHust TpeOOBaHUH K
KOMITEIOTEPHOMY TTPOrPaMMHOMY OOECIICUSHHIO).

3ananue Ne3

PazpaboraTh 1 onucats cieHapuii M3MEHEHUS TEKYLLEro Mpolecca TECTUPOBAHUS U
ycTpaHeHHs OMMOOK B pa3pabaThiBaeMOM MPOAYKTE, IpUMEHsIst HHCTpymeHTapuii ARIS.
[IpennoxuTe BOZMOKHBIE YIyUIIEHUS TEKYIIUX MPOLEAYp KOHTPOJIA KayecTBa IyTeM
BHECEHHSI U3MEHEHHUH B OPraHU3alMI0 TECTUPOBAHMS U aHaIn3a Ae(PeKToB.

[IpencraBbTe CBOIO BEPCHIO YCOBEPIIEHCTBOBAHHOTO MpoIiecca B BUjIE Tpadpuyeckoil cXeMbl
(EPC-mnarpammbl). ApryMEeHTHPYITE MPEIIOKEHHbIE N3MEHEHUS U YKOKUTE 0KUIaeMble
MIPENMYIIECTBA HOBOTO MOAX0/1a NIEPE] CYIECTBYIOIUMH MPOLETypaMH.

Lens: PazBuTHe yMeHHS aHAIM3UPOBATD MPOIECCH U NpeasiaraTs 3 PpeKTHBHBIE MyTH
ONTHMU3ALUH PEIIEHNI Ha ypOBHE MPOESKTUPOBAHNS U OPraHU3aLMH B3aUMOJIEICTBUS.
OunenuBatotcs o6a nuaukaropa komnerenuuii MIIK-3.2 u UI1K-3.3, nemoncTpupys
CIOCOOHOCTB HE TOJBKO BBISBJISITH POOJIEMBI, HO M ()OPMYIIMPOBATH CIIOCOOBI HX
HCIIPABJICHMUSL.




Kpumepuu OUCHUBAHUA Konmpom;noﬁ paﬂombl:

Onenka

Kpurepun oueHuBanusi

OTJIMYHO

BricraBnsercs, ecau oOydyaromuiicss yMEeT YBSI3bIBATH TEOPUIO C MPAKTHKOW (pemiaer 3amgayd, (OpMyIHpPYET BBIBOBI,
yMeEeT MOSICHUTb NOJYyYEHHBIE PE3YJIbTaThl), BIa€eT MOHATUIHHBIM alIapaToM, IOJIHO U INTyOOKO OBJIa/ie] MaTepUalIoM 110
3aJJaHHOU TeMe, 00OCHOBBIBACT CBOU CYKACHUS U JAET

IIPABWJIBHBIE OTBETHI HA BOIIPOCHI IPEIOAABATENS

XOpo1Io

BrictraBnsercs, eciu 00y4aroImuUiics yMEeT yBSI3bIBAaTh TEOPHIO C MPAKTHKOW (pemraeT 3aaadul u pOpMYyIUPYET BBIBOJIBI,
yMeEeT MOSICHUTb NOJIYyYEHHBIE PE3YJIbTaThl), BJa1€eT MOHATUHHBIM alIapaToM, IOJIHO U ITyOOKO OBJIa/ie] MaTepHalIoM 110
3aJJaHHON TeMe, HO COJEpKaHWE OTBETOB MMEIOT HEKOTOpPhIE HETOYHOCTH W TPEOYIOT YTOYHEHHS U KOMMEHTApHus CO
CTOPOHBI PENOIaBATENSL.

YAOBJIETBOPUTEIHLHO

BeicraBnsercsa, ecau oOydaromuiics 3HAaeT M IIOHUMAeT MaTrepuanl [0 3aJaHHOM TeMe, HO M3JI0KEHHE HEIOJHOE,
HEIMOCJIe0BaTEeNIbHOE, TOMYCKAIOTCS HETOUHOCTH B ONPEAEICHUN MOHIATUH, CTYJEHT HE MOXET 000CHOBAaTh CBOM OTBETHI
Ha YTOUYHSIOIME BONPOCHI IPEIOIaBaTeNs

HEYTOBJICTBOPUTEJIbHO

BBICTaBJ'ISIeTCSI, cClIn O6y‘lﬁIOH.[PII>iCH AOIIYCKACT OIIINOKHU B OIIpCACIICHUHU HOHHTI/Iﬁ, HCKaXXaromue€ ux CMbICII, 6€CHOp5{I[O‘IHO

Y HEYBEPEHHO u3jiaraer matepuai. Jlenaer ommOKY B OTBETAaX HAa YTOUHSIIOIINE BOIPOCHI MTpenojaBaTesis

4.4. TUTIOBBIE 3ATAHUA J1JII CAMOCTOSATEJBbHOM PABOTBI

CamocTosTenbHas paboTa BKIIOYAeT B ce0s MpopabOTKy TEOPETUUECKOTO MaTepHala, U3ydeHHe PeKOMEH1yeMOM JINTEPaTyphl, BHIIIOJIHEHNE
MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1aHUM (3aronHeHne Tabull, MPOBEICHUE CPAaBHUTEIBHOTO aHAJIN3a, COCTABJICHUE CXEM U JIp.), PElIeHN e MPAaKTHUYECKUX
3aJa4, CO3J[aHNe NMPE3CHTANI, HarMcanne pedeparos, Mo100pKa HOPMATHBHOTO M MHOTO MaTepHalia M BHITIOJIHEHUE IPYTUX 33 JaHHH.

Tema Kon u NuaukaTopsl Tumnosoe 3a7aHue A1 CAMOCTOATEILHONH padoThI
¢popmyauposka JOCTHAKEHUS
KOMIIETCHIINH KOMIIETCHINH
Tema 1. OOmas ITK-3 Cnocoben | UIIK-3.1 3HaTh TEMBI JI51 PEOGEPATOB
XapaKTepUCTUKa, | 00ECHeunTh METOA0JIOTUH pa3paboTku | 1. «PenHXWHUPUHT OM3HEC-TIPOIIECCOB B 3MOXY IH(POBOI TpaHCHOPMAITUK: SBOTFOIHS
CYILIHOCTb U COTJIaCOBaHUE KOMIIBIOTEPHOI'O NPUHLMIIOB OT PAAUKAIBHOTO NEPENPOESKTUPOBAHNS K UTEPATUBHON ONITUMHU3ALUI
IIPUHIIUIIEI TpeOOBaHMIA K IIPOrpaMMHOI0 2. «PoJib aHAJINTHKA JAHHBIX KaK MEAMATOPA IIPU COrJIACOBAHUN TPEeOOBaHUH
PEUHXWHUPUHTA KOMITBIOTEPHOM obecnieyeHus 1 CTCﬁKXOHHCpOB B IIPOCKTaxX pCUHKXUHUPHUHTA
ousHec- y TEXHOJIOTHEN 3. «llpuHuumne! customer-centric peMHXMHUPUHTA: KaK JaHHbBIE O TOBEACHUH KIIMEHTOB
IIPOLIECCOB IIPOrpaMMHOMY | IPOrpPaMMMpPOBAHUSA, a ($hopMHpPYIOT HOBBIE TPeOOBaHUS K OM3HEC-TIPOLIECCAM)
00€eCIeYeHHIo C | TaKXKe TEXHOJIOTUH 4. «YmpaBieHue CONPOTHBIEHUEM H3MEHEHUSIM NIPY PEUHKHHUPUHTE: METOABI BHISIBICHUS
3aUHTEPECOBAHH | IIPOCKTUPOBAHUS U 1 COTJIaCOBAaHMUS CKPBITHIX TPEOOBaHUH COTPYAHUKOB Yepe3 aHAIN3 MPOLECCHBIX JAHHBIX)
BIMU CTOPOHAMH | UCIOJIb30BaHMs 0a3 5. «PeMHXMHUPUHT CKBO3HBIX IIPOLIECCOB B YCIOBUAX pacnpecIEHHON OTBETCTBEHHOCTH:




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
JAHHBIX metoabl moctpoeHnss RACI/RASCI-matpui Ha OCHOBE aHaU3a JaHHBIX O BOBJICUYEHHOCTH
UIIK-3.2 Ymets CTEHKXOJIIEPOB»
[IPOBOJUTH aHAJIN3 6. «OTHUECKUE aCIEeKThl PEUH)XKUHUPUHTA: OalaHC MEXy aBTOMAaTU3allel IPOLECCOB,
HCTIONIHEHUsI TpeOOBaHMA K | TPeOOBAHUSIMHU K 3aIUTE IEPCOHATIBHBIX JaHHBIX M OKUIAHUSIMU CTEHKXOJIZIEPOB»
KOMIIBIOTEPHOMY 7. «OT peMH)XMHUPUHTA K HEMIPEPHIBHOMY YJIYYLICHHUIO: KaK JaHHBIE O METPUKAX
MIPOrPaMMHOMY mpotteccoB (KPL, muki-raitm) gopmupytot auaamMudeckue TpedoBanus k [10»
00€eCTeYeHUI0 U 8. «PenHmXHHUPHUHT NPOLIECCOB 00paOOTKH JAHHBIX B aHAJTUTUYECKUX CUCTEMAX:
BBIpabaTHIBATh BapHAHTHI coriacoBaHue TpeboBaHuii Ou3Heca, aHANUTHUKOB U M T-apXUTEeKTOpOB»
peanuzanuu TpeOOBaHUHN K
KOMITBIOTEPHOMY TEMBI JIJIS1 [TIPESEHT AL
HIPOrpaMMHOMY 1. «Knaccuueckuii penH>XUHUPHUHT VS. Agile-penH)KHHUPUHT: CPAaBHEHHUE MOJIXOI0B K
00eCTeYeHn 0 COTJIACOBAHHIO TPEOOBAHMID)
2. «Kak naHHble «roBOPAT» 33 CTEHKXOJIAEPOB: KEIC UCIOIB30BaHUS IPOLIECCHOTO
MaHMHTIA AJIS BBISIBICHUS CKPBITBHIX TPEOOBaHUI
3. «5 TpoBayOB PEMHKWHUPHHTA U3-32 HECOTJIACOBAHHBIX TPEOOBaHMHN: paz00p peatbHbBIX
KEICOB pOCCUICKUX KOMIIaHUID)
4. «Peumxunupunr npu BHenpenun UU: kak cormacosats TpeOoBaHus OM3Heca K
TOYHOCTH MOJEJIEHN C OKUAAHUSIMU T0JIb30BATEIIECIH
5. «Busyanuzaius KoH(QIUKTa TPEOOBAHHI: METOIbI IOCTPOCHUS «KAPTHI COTIACOBAHMSY
JUIsl IPOEKTOB PEUHKMHUPUHIA
Tema 2. I1IK-9 Criocoben | MITK-9.1 3nath THITOBEIC TEMBI JJI1 PEOEPATOB
OpraHu3zaiioHHa | OCyIIECTBIATh pelieHus, ONOIMOTEKH 1. «IIporeccHO-OpHEHTHPOBAHHAS OPTaHNU3ALMOHHAS CTPYKTYpa KaKk OCHOBA TOUYHOM
s CTPYKTypa OLICHKY U MPOTPaMMHBIX MOJyJIEH, OLIEHKH CPOKOB IPOEKTOB: CPaBHEHNE (PYHKIMOHATBLHOH, MAaTPUYHON U MIPOLIECCHOM
KOMIIaHUH Ha COIJIaCOBaHHE 11a0JIOHBI, KIaCChl MoJIeIei»
OCHOBE CPOKOB 00BEKTOB, UCTIONB3YeMble | 2. «MeTo/Ibl KOJIMYeCTBEHHOW OLIEHKH CPOKOB B MPOIIECCHO-OPUEHTUPOBAHHOM
yIpaBlICHHS BBITIOJTHEHUS pu pa3padoTke OpTaHu3alMu: OT SKCIEPTHBIX OlleHOK (MeTo 1 Jendu) kK mporHO3NPOBaHHIO HA OCHOBE
ousHec- MOCTaBJICHHBIX KOMITBIOTEPHOTO JaHHBIX (MAIIMHHOE 00y4YeHue)»
MIPOIIeCCAMMU 3a/1a4 MIPOTPaMMHOTO 3. «Poms Bnagensna npomecca (Process Owner) B cOTIIacOBaHUHM CPOKOB: OaTaHC MEXKITY
oOecrnieueHus Ou3HEC-0XKUIaHUSIMH, PEeaJbHOMN MPOITYCKHOM CITOCOOHOCTHIO M JAHHBIMH O

HIIK-9.2 Ymetb
WCIOJIb30BaTh KOMaHIHBIE
cpencTBa pa3paboTKu
KOMITBIOTEPHOI'O

MIPOU3BOAUTEIBLHOCTI

4. «OueHKa CPOKOB B YCIOBHUSX HEONPEAECIEHHOCTH: MpUMeHeHne Metoaa Monre-Kapio n
0aifeCOBCKMX MOIXO00B IS MTPOTHO3UPOBAHMS BHITTOIHEHUS 331a4 B IIPOIIECCHO-
OpPHUEHTHPOBAHHOMN CTPYKTYpE»




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
MIPOrpPaMMHOT0O 5. «BnusHue opraHN3aMoHHON KyJIbTYyphl Ha TOUHOCTh OLEHKU CPOKOB: KaK JaHHBIE O
oOecrieyeHust 3aBBIIICHHBIX/3aHIKEHHBIX OLEHKaX (GOPMUPYIOT KOPPEKTUPYIOIINE KOXPPHUINESHTHI B
Ocy1ecTBasTh IIPOLIECCHO-OPUEHTUPOBAHHON KOMIIAHUNY
KOMMYHHKALIUH C 6. «CornacoBaHue CPOKOB B CKBO3HBIX IIPOLIECCAX: METO/bI pa3peLIeHns] KOH(QIUKTOB
3aMHTEPECOBAHHBIMU MEXy BJIaJIeNIbLIaMU CMEXHBIX MPOLIECCOB MPH paclpeaeaeéHHON OTBETCTBEHHOCTH»
CTOpOHaMH 7. «UudpoBoii nBoitHUK OM3HEC-TIpoIiecca Kak MHCTPYMEHT CHMYJISIINN CPOKOB
BbINIOJIHEHUS: TpuMeHeHne BPMN-Mozeneii ¢ TalMUHI-apaMeTpamu It
MIPOTHO3UPOBAHUS ACTAIHOBY
TEMBI JIJIs [IPE3SEHT AL
1. «OT opraHu3anMoHHON AMAarpaMMEbI K KapTe TPOIECCOB: KaK BU3yalln3alus CBA3eH
YIPOLIAET COIIACOBAHUE CPOKOBY
2. «3 xeiica mpoBajia CPOKOB H3-32 HECOTJIACOBAHHON OPICTPYKTYPBI: KaK MPOLECCHBIN
MOJIXO/1 IPEAOTBPAILAET CPBIB JCIIAHOB)
3. «Kak maHHBIe crlacaroT IeperoBOphl 0 CPOKax: KEHC NCIONb30BAaHUS IPOLIECCHOTO
MailHUHTa JU1sl aprTyMEHTALUU 1€ 1JIAiHOBY
4. «MeToa KpUTHYIECKOro MyTH B MPOLIECCHO-OPUEHTHPOBAHHOHN CTPYKTYpe: KaK HalTH
«OYTBUIOYHOE TOPJIBIIKO» 0 Havyaja padoT»
5. «Agile B mpolieccCHO-OPHEHTHPOBAHHON KOMIIAHNH: COTIIACOBAHUE CPOKOB Yepe3
CIPUHTHI U MeTpuku ckopoctu (Velocity)»
6. «OpraHu3zalMOHHbIE POJIU B YIPABIECHUH CPOKAMH: KTO OTBEYAET 3a OLICHKY,
MOHHUTOPHHT U KOPPEKTUPOBKY JI€AJIAHOB B MPOLIECCHON MOEIN
7. «IIporHo3upoBaHHE CPOKOB C IMOMOIIBI0 MAIIMHHOTO O0YYEHUS: KaK HCTOPHUYECKHE
JTaHHBIE O IpoIleccax MOBBIIAKT TOYHOCTh OIIEHOK Ha 30%»
Tewma 3. I1K-3 Criocoben | MIIK-3.1 3nath TEMBI JJI1 PEOEPATOB
Nudopmainmonssl | obecneunTsb MeToaosoruu pa3padbotku | 1. [IponeccHbiit MmaiiHUHT (Process Mining) kak HHCTPYMEHT 00BEKTHBU3AIUH TPeOOBaHHN
€ TEXHOJIOTHH B COTJIacOBaHUE KOMITBIOTEPHOTO MIPH PEMH)KUHUPHHTE: OT «KaK €CTh» K COTJIACOBAHHOMY «KaK JOJDKHO OBITHY
PEHMHXHHUPHUHTE | TpeOOBaHUI K MIPOrpaMMHOI0 2. llndpossie nBoiinnku 6usHec-npoueccos (Digital Twin of Organization) 11t cCUMyJISALIUH
ousHec- KOMIIBIOTEPHOM | OOECTIeueHUs 1 TpeOOBaHMIi: COITIaCOBaHUE EJIallHOB U PECYPCOB UEPe3 «UTO, ECIM»-aHATIU3
MIPOIIECCOB y TEXHOJIOTHEN 3. Huzkokoxa-matgopmel (Low-Code BPM) kak cpeicTBO BOBICUSHHS HETEXHUIECKUX
MIPOrpaMMHOMY | IPOTPaMMUPOBAHHUS, a CTEUKXOJJIEPOB B coryiacoBaHue TpedboBanuii k [10
00ECIEeYeHHIO C | TaKXKe TEXHOIOTUU 4. N-accucTeHTHl B PEMHKMHUPHUHTE: aBTOMATH3ALUS BBISIBICHUS U COTJIACOBaHMUS
3aMHTEPECOBAHH | MIPOEKTUPOBAHUS H MIPOTHBOPEYHBLIX TPEOOBAHUI Yepe3 aHAIN3 TEKCTOBBIX apTe(aKkToB

bIMU CTOPOHAMM

HUCIOIb30BaHuA 0a3

5. MHTerpanus cucteM ynpapienus TpedoBanusmu (Requirements Management) u BPM-




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIHH KOMIIeTeHIIHH
JAHHBIX CHCTEM: eJMHOE MTPOCTPAHCTBO JAJIs OTCICKUBAHUS TpaHchopmauu TpeOoBaHuil B
UIIK-3.2 YMmeTn MPOLECCHBIE N3MEHEHUS
MIPOBOJIUTH aHAJIN3 6. BuzyanpHas ananutuka nporeccoB (Process Analytics) Kak sI3pIK COTTIaCOBaHUS
vcroTHeHusI TpeOoBaHMs K | TpeOoBaHmid Mex Ty 6mzHecom u UT
KOMIIBIOTEPHOMY 7. Brok4elH u cMapT-KOHTPAKTHI B PEMH)KUHUPUHTE CKBO3HBIX MTPOLIECCOB: TEXHUYECKOE
POrPaMMHOMY obecnieyeHne HEM3MEHHOCTH COTJIACOBAHHBIX TPEOOBAHMUIMA
obecrnedeHuto u
BEIpabaTHIBATh BaAPHAHTHI
peanuzanuu TpeOOBaHUHN K
KOMITBIOTEPHOMY
MPOTPaMMHOMY
00€eCTIeYeHU IO
Tewma 4. ITK-9 Croco6en | MIIK-9.1 3uaTh TUIIOBEIC TEMBI 1JI51 PEOEPATOB
Texnonorus OCYIIECTBISTD penienust, OndINOTeKH 1. PenrmXMHUPHHT OM3HEC-TIPOLIECCOB: CYITHOCTD, LIS U 3aJa4H
PEMHXHHUPHUHTA | OLICHKY U MPOTPaMMHBIX MOJTyJICH, 2. DTanbl peMHXHHUPUHTa ON3HEC-TIPOIIECCOB
ousHec- COIJIacOBaHUE 1a0JIOHBI, KIacChl 3. MeTo/p! aHaNHM3a U TUATHOCTHKH CYIIECTBYIONINX OM3HEC-TIPOLIECCOB
MIPOLIECCOB CPOKOB 00BEKTOB, ucnonblyemble | 4. CoBpeMeHHbIe HHCTpYMEHTH! penmkuHupuara: BPMN, ARIS, UML
BBITTOJTHEHHS npu pazpaboTke 5. OtieHKa pUCKOB W YIpaBJICHUE PUCKAMU MPH MTPOBEIECHUH PEHH)KUHUPHHTA
MOCTaBIIEHHBIX KOMITBIOTEPHOTO 6. OnTumMH3aIMs BpEMEHHBIX PECYPCOB ITPH PEUHKUHUPHUHTE OM3HEC-TIPOIIECCOB
3ama4y POrPaMMHOT'O 7. MeTonomnorus OeHKH pe3yIbTaTOB PEHH)KUHUPHUHTA
obecnieyeHust 8. [IpakTuecKkuii ONBIT PEMH)XMHUPHHTA B POCCUHCKAX KOMITAHUSX.

HIIK-9.2 YMeThb
HCII0Ib30BaTh KOMaH/IHbBIE
cpencTBa pa3paboTKu
KOMITBIOTEPHOT'O
MPOrPaMMHOIO
obecrneueHus
OcytecTBIATH
KOMMYHHUKAIIHH C
3aMHTEPECOBAHHBIMU
CTOPOHAMU

9.Bnusinne UT-rexHonoruii Ha 3PeKTHBHOCTh PEMHXHHUPHUHTA
10. IIpunsiTHe yrnpaBiIeHYECKHX PEIeHUH IPH BEIOOPE CTPATErHH PEMH)KUHUPHUHTA

Tema 5. Bribop
MPOIIECCOB JIIsi

ITK-3 Cniocoben
obecreunTs

HIIK-3.1 3Hath
METOJIOJIOTHH pa3paboTKu

TEMBI U151 PEGEPATOB
1. MeTop! KOIMYECTBEHHOW MPUOPHUTH3AIIMH MPOLIECCOB JUIsl PEMHKMHUPHUHTA: CPABHEHHE




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMINEeTEeHIHHU KOMINETEeHIHHU
PEHMHXHHUPHHTA | COTJIacOBaHUE KOMITBIOTEPHOTO MaTpHIIBI BaKHOCTH/CI0KHOCTB, MeToAa Analytic Hierarchy Process (AHP) u nara-
TpeOoBaHMIi K MPOTPaMMHOT0 OPHEHTHUPOBAHHBIX MTOJX0/I0B HA OCHOBE METPUK MPOLIECCOB
KOMITBIOTEPHOM | OOeCIIeUCHHS 1 2. Ponbs miporieccHOTO MalfHUHTA B 00BEKTHBH3AINH BEIOOPA ITPOIIECCOB IS
y TEXHOJIOTHEH PEUMHXHHUPHHTA: OT BBISBICHHS «CKPBITHIX) MPOOIIEM K COTTIACOBAHUIO IPUOPUTETOB CO
NpOrpaMMHOMY | IPOTPaMMHUPOBAHUS, & CTEUKXONIepaMH
00eCIeUeHHIo C | TaKXKe TEXHOIOTHU 3. CornmacoBaHne KPUTEPHUEB BEIOOPA MTPOIECCOB MEX Y CTEHKXOIIEPAMH: METO B
3aMHTEPECOBAHH | MIPOEKTUPOBAHUS H ITOCTPOCHUS €AMHOM CHCTEMBI MeTpUK st ouzHeca, T u purancos
BIMH CTOPOHAMHU | UCIIOJIb30BaHMS 0a3 4. IIporHozupoBanue Ou3HeC-3PPeKTa peHHKMHUPUHTa KaK OCHOBA COTJIaCOBaHUS BHIOOpa
JAHHBIX mporecca: Metobl oreHkr ROI, cHIKeHHUs ONepaliiOHHBIX PUCKOB U YITyULICHUS
KIIMEHTCKOTO OTIBITa
5. Unentudukanust «0yTHIIIOYHBIX TOPIBIIIEK) Yepe3 aHAN3 MPOLIECCHBIX TaHHBIX:
METOBI BBISIBICHUS KPUTUYECKUX MPOIIECCOB /ISl pEMHKHHUPUHTA U COTJIACOBAHUS UX
MIPHOPHUTETA C BIIAACIBIIAMH
6. PEMH>KMHUPHHT «TUXUX KPU3HCOBY: BEIOOD MPOIIECCOB C HA3KOUM BHIUMOCTBIO
MpoOJIeMBI, HO BBICOKMM COBOKYITHBIM YIIEPOOM Yepe3 aHalli3 COBOKYITHBIX METPUK
7. DTHYecKue TUIIEMMBI ITPHU BEIOOPE TIPOIIECCOB /ISl pEMH)KHMHUPHHTA: OaTaHC MEXITY
3¢ (HhEeKTUBHOCTHIO, COIIMATILHBIMU TIOCJIEJCTBISIME U COTJIACOBAaHHEM TpeOOBaHUH C
MIEPCOHAIOM
Tema 6. ITK-9 Cniocoben | MITK-9.1 3Hath TUNIOBBIE TEMBI JJI1 PEOEPATOB
KopmopatuBHbIe | OCYIIECTBIATH penieHus, OnOIMOTEeKH 1. Ocobennoctu ncnonbs3zoBanust ERP-cuctem B mpoekTax peMmHKHHUPHUHTA OM3HEC-
WH(OPMAITMOHHEI | OIIEHKY U MIPOTPaMMHBIX MOAYJIEH, MIPOIIECCOB
€ CUCTEMBI U COTJIacOBaHUE 1a0JIOHBI, KIacChl 2. O0nayHble CEPBUCH M TEXHOJIOTHU BUPTYIM3AIlH B pEUH)KUHUPHHTE OM3HEC-
rio0agbHBIE CPOKOB 00BEKTOB, UCTIONB3yEeMEIE | TIPOIIECCOB
CEeTeBbIe BBITIOJTHEHHS pu pa3padoTke 3. Baenpenne CRM-cucreM U OlleHKa BIHSHUS Ha YIIydIIeHHE KITMEHTCKOTO CepBUCa
TEXHOJIOTHH B MOCTaBIIEHHBIX KOMITBIOTEPHOTO 4. NadopmarmonHas 6€30MacHOCTh U 3allliTa JaHHBIX MPU PEUHKUHUPUHTE On3HEC-
PEUHXKUHUPHUHTE | 3a1a4 MPOTPaMMHOTO MPOIIECCOB
ousHec- obecrieyeHust 5. [IpoexTupoBaHue KOPIIOPATUBHBIX HHPOPMAIIMOHHBIX CUCTEM Ha Tuiatdopme SAP B
IIPOLIECCOB UIIK-9.2 Ymets X0J1€ PEUH)KMHUPUHTA

WCTIOJIb30BaTh KOMaH THbIC
cpeacTBa pa3padoTKU
KOMIIBIOTEPHOT'O
IIPOrpaMMHOI0
oOecrniedeHus

6. Mcnons3oBanue Business Intelligence (BI)-cuctem asist moaaep KKy MPUHATHS pELICHUH
B XOJI€ pEMH)KUHUPHHTA

7. Ontumuzanus pabounx NpoLEecCOB U CHU)KEHUE ONEPAlHOHHBIX PACXOI0B ITPH HOMOLIH
texHonoruii Big Data

8. Opranu3aiys npoIeccoB IEKTPOHHOW KOMMEPIIMHN U MHTETPAIUs C BHEITHUMH




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMINEeTEeHIHHU KOMINETEeHIHHU
OcyiecTBIsATh CHCTEMaMH B X0/ PEHHXKMHUPUHTA
KOMMYHHKALIUH C 9. CornacoBanue CpOKOB MpHU IU(YPOBU3ALMH CKIAJCKON JJIOTHCTUKU M TPAHCTIOPTHOM
3aMHTEPECOBAHHBIMHU CITyKOBI Ipe AMPHUSTHS
CTOpOHAMH 10. OpraHu3aioOHHO-TEXHUIECKOe 00eCcIedeHne MEPOTIPUSITUH 110 YITyUIICHUIO OU3HEC-

MPOIIECCOB C MCIOJIb30BAHUEM BE0-CEPBUCOB 1 MOOMJIBHBIX MTPUIIOKEHUH

Tema 7. OcHOBBI

[1K-3 Cniocoben

UIIK-3.1 3uaTs

TEMBI U151 PEGEPATOB

MOJICTHPOBAHMS | 00ECTIeUnTh MeToIoNoTuH pazpaboTku | 1. Momens Ou3Hec-TIporiecca Kak «OOUIHii 361K IS COTIIACOBAHUS TPeOOBAHUM:
ousHec- COTJIaCOBaHUE KOMITBIOTEPHOI'O CPaBHUTENBHBIN aHaIN3 BRIPA3UTENbHBIX Bo3MOkHOCTeH HoTauuit BPMN 2.0, EPC u
IPOLIECCOB TpeOOBaHUI K IIPOTrPaMMHOI0 IDEFO0 B meperoBopax co CTeHKXoaepaMu
KOMITBIOTEPHOM | 00€ecIeyeHus u 2. Buzyanuszauus KoH()IUKTOB TpeOOBaHUI Yepe3 MOAETUPOBAHHUE «KAK €CTh» U «KaK
y TEXHOJIOTHEN JOJKHO OBITB»: METOABI BBISIBIICHHS PACXOXKICHUN MEXIY O’KUAAHUSIMU CTEHKXOJIICPOB U
MPOrpaMMHOMY | TIPOTPaMMHPOBAHHUS, & peaNbHOCTHIO TpoLecca
00€eCIeUeHHIO C | TaKXKe TEXHOJIOTHU 3. CornacoBaHue TpeOOBaHUI Yepe3 UTEPATUBHOE MTPOTOTUITPOBAHIE MOJICIICH:
3aMHTEPECOBAHH | IPOEKTUPOBAHUS U MIPUMEHEHUE METOIO0IOTUH «MOAETh — (QUI09K — KOPPEKLHS» B AUAIOTe CO
BIMU CTOPOHAMH | HUCTIOJIB30BaHHs 0a3 cTelkxonaepaMu
JTAaHHBIX 4. MeTpuku KadecTBa MOJIeNIn Ou3Hec-Tpoliecca Kak OCHOBA JIJIsl COTIIACOBAHUS
UIIK-3.2 Y™MeTs TpeOOBaHMI: KOJIMUECTBEHHBIE KPUTEPUH OLIEHKHU ITOJIHOTHI, HETPOTUBOPEUHBOCTH U
MIPOBO/IUTH aHAIN3 peanuzyemMocTu
WCTIOJNIHEHMsI TpeOoBaHus K | 5. Posib aHanuTHKa TaHHBIX B TPAHCISAUK OM3HEC-TpeOOBaHUH B MIPOIIECCHBIE MOJIEIH:
KOMITBIOTEPHOMY METOZBI MPeoOpa30BaHMs HECTPYKTYPHUPOBAHHBIX OKUAAHUM B ()OPMATIHM30BaHHbIE
POrpaMMHOMY snemeHTsl BPMN
00ecCTeYeHuI0 1 6. CornacoBanue TpeOOBaHUH K HCKIIOUEHUSIM U OIIMOKAaM Yepe3 MOJICINPOBaHHE
BbIpabaTHIBATh BAPHAHTHI aNbTEPHATUBHBIX TIOTOKOB: METO/IbI BBISIBJICHHS U IOKYMEHTHPOBAHUS «HETATUBHBIX
peanu3auuu TpeOOBaHUI K | CLIEHApUEBY
KOMITBIOTEPHOMY 7. NuTerpaius Moenei OM3HEeC-IIPOIECCOB ¢ TPEOOBAHUSIMH K JIAHHBIM: METO/IbI
IIPOrPAMMHOMY COTJIACOBaHMS OM3HEC-JIOTUKU M CTPYKTYPBI TAHHBIX depe3 00bekThl JaHHbIX BPMN n
00ecTeYeHn 0 CJIOBapH JaHHBIX
8. DTudeckne acieKThl MOJEIMPOBAHMUS: KaK N30€KaTh MAHHUITYJIALNN CTEUKXOJIIepaMu
yepe3 BU3yaJIbHOE MPEACTABICHNE IPOIecca IPH COTIACOBAaHUH TPEOOBaHHUN
Tema 8. IIK-9 Cnoco6en | MIIK-9.1 3HaTh THIOBEIE TEMBI JJI1 PEOEPATOB
@DYHKINOHATBHOE | OCYLIECTBIIATh peueHus, OnbINOTEKH 1. OcHOBHBIE IPUHIMITEL U CTAHAAPTH! HYHKIMOHAIEHOTO MOAEIMPOBaHUs OM3HEC-
MOJIETTPOBAaHHE OIIEHKY U MIPOTPaMMHBIX MOAYJIEH, MIPOLIECCOB
OusHec- COTJIaCOBaHHE 11a0JIOHBI, KJIACChI 2. Metogosorust IDEFO u €€ ncnosib30BaHie B MPAKTHKE MOACIUPOBAHUS OHU3HEC-




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMINEeTEeHIHHU KOMINETEeHIHHU
MIPOIIECCOB CPOKOB 00BEKTOB, UCTIOJIB3YyEMBIE | TIPOIICCCOB
BBITIOJIHEHUS pu pa3paboTke 3. buzHec-nporiecchl NPeANPUATHS U HHCTPYMEHTHI (DYHKITHOHAIBHOTO MOJICITUPOBAHUS
MTOCTABJICHHBIX KOMITHIOTEPHOTO 4. [Ipumenenre GyHKIMOHAIEHOTO MOICTHPOBAHUS T OIIEHKH 3(h(heKTUBHOCTH OHM3HEC-
3amaq MIPOTPaMMHOTO IIPOIIECCOB.
obecrnieueHus 5. Coznanue (hyHKITMOHAIBHBIX MOJICIICH MPOIECCOB 3aKYIIKW MaTePUAIIOB M ChIPhS Ha
TIPEAMPUSITHN.
6. @YHKIIMOHATFHOE MOISITMPOBAHNE TIPOU3BOICTBEHHOTO MIPOIECCa MTPOMBIIIUIEHHOTO
NPpEANPUITUS
7. Ucnonw3oBanue (HyHKIIMOHAIBHOTO MOJICIIMPOBAHUS JIJIS aHaIK3a OU3HEC-TIPOIIECCOB
00CITyKMBaHHS KIINEHTOB
8. [poriecc npoaxu MPOAYKIIUHU MPESANPHUATHS U €r0 PYHKIIMOHAILHOE MOJICITMPOBAHUE
9. CpaBHeHME METOIOB (PYHKIIMOHAJILHOT'O MOJICIIMPOBAHUS U UX TIPUMEHUMOCTH B
Pa3IMYHBIX OTPACISAX SKOHOMHUKH
10. DddexTuBHOCTH GYHKIIMOHAIEHOTO MOIETUPOBAHHS B YIIPABICHUN KauecTBOM OM3HEC-
MIPOIIECCOB MPEATPUATHS
Tema 9. I1K-3 Criocoben | MIIK-3.1 3uarth TEMBI JJJIS1 PEOEPATOB
OOBekTHO- obecrevnThb MeTojtonoruu pazpabotku | 1. KoHnenryanbHble Moeny OM3HEC-TOMEHa KaK OCHOBA COTJIACOBAHMS TEPMHHOIIOTUN
OpPUEHTUPOBAHHO | COIJIACOBAHUE KOMIIBIOTEPHOI'O MEXy CTEHKXOJIepaMu: IPUMEHEHHE OHTOJIOTUH U auarpamm kiuaccos UML jyis
€ MOJICJIUpPOBaHue | TpeOOBaHUM K MIPOTPaMMHOTO yCTpaHEHHS CEMaHTHUECKUX KOH(IMKTOB TpeOOBaHUI
ousHec- KOMITBIOTEPHOM | OOeCTieueHUs 1 2. Metononorus [llneepa-lllamma (OOSE) miist MonennpoBanus OM3HEC-CUCTEM: KaK
MIPOIIECCOB y TEXHOJIOTHEH 00BEKTHBIE MOJIENTN TIPEOJIONIEBAIOT PA3PhIB MEXKAY OM3HEC-TOTHKON U apxuTekTypoit [10
MPOTPAaMMHOMY | TIPOTPAMMHPOBAHUS, & MIPU COTJIACOBaHUU TpeOOBaHUI
00ECIIEYEHHIO C | TAKKE TEXHOJIOTHHU 3. O0bekThl nanHbix B BPMN 2.0 kak MOCT MeX Ty MTPOILECCHON M 0ObEKTHOM
3aMHTEPECOBAHH | MMPOEKTUPOBAHUS H MapajurMaMy: METOJIBI COTJIACOBAHMS TPEOOBAHMIA K JIOTHKE MPOIIECCa U CTPYKTYpe

bIMU CTOPOHAMH

HCIIOJIL30BaHUs 0a3
JTAHHBIX

JTAHHBIX
4. CeMaHTHYECKHE CETH U Ipad)bl 3HAHUH KAK HHCTPYMEHT BBISBJICHHUS CKPBITHIX
TpeOOoBaHMi PU 0OBEKTHO-OPUEHTUPOBAHHOM MOJICIMPOBAaHUN OU3HEC-IOMEHA

5. Ponb aHAMTHKA JaHHBIX B BEpUPHUKAIIMA O0BEKTHBIX MOJIEIIel Yepe3 aHaIN3 PeabHbIX
JAHHBIX: METOJIBI BBISIBIICHUS PACXOXKICHUN MEXAY KOHIIENTYaIbHOW MOJIEBIO H
(haKkTHUECKON CTPYKTYPOH TaHHBIX

6. MonenupoBanue Ha ocHoBe niperieieHToB (Use Case Modeling) kak meron
CTPYKTYpH3aIiy TpeOOBaHMIA /I coriacoBaHus Mexay Ousnecom u UT B 00bekTHO-
OpPHUEHTHPOBAHHOM ITOAXO]IE




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIICTCHIIHH KOMIICTCHIIHH
7. UnaTterpauus 00beKTHO-OPUEHTHPOBAHHOTO U POLIECCHOTO MOJEITUPOBAHUS Uepe3
MaTTEPHBI IPOSKTUPOBAHMS: TPUMEHEHUE a0IOHOB «Arperar», «CoObITHe» U
«Peno3uTopuii» I corracoBaHus TPEOOBAHMM K TaHHBIM H JIOTHKE
8. DTHUeckne TUIeMMBI 00BEKTHO-OPUEHTHPOBAHHOTO MOACIIMPOBAHUS: KaK H30eKaTh
MaHUITYJISIAN CTEHKXOJIIepaMy Yepe3 BBIOOp YPOBHS aOCTpakIMK U arperaiii 00beKTOB
P COTTIACOBAaHUH TPEOOBAHUIA
Tema 10. ITK-9 Croco6en | MIIK-9.1 3uaTh TUIIOBEIC TEMBI 1JI51 PEOEPATOB
MeTtonomnorus OCYIIECTBIISTh peleHus, OnOIMOTEKH 1. KonuecTBeHHast OlleHKa CPOKOB BBITIOJIHEHUSI ITPOIIECCOB Yepe3 aTpHOYTHI 3JIEMEHTOB
BPMN OILICHKY U MIPOrPaMMHBIX MOAYJEH, BPMN 2.0: metoap! pacuéra IUKI-TaiiMa, BpeMEHU OKUAAHUSA U KPUTUYECKOTO IYyTH Ha
COTrJIacOBaHUE 11a0JI0HBI, KJIaCChI OCHOBE MOJENN
CpPOKOB 00BEKTOB, UCTIONB3yeMble | 2. CHMyIISAIUS BBITOIHEHUS mporieccoB B cpene BPMN kak MeTo 1 mpOorHO3MpPOBaHHS
BBITIOJTHEHUS npu pazpaboTke CpOKOB: mpuMeHeHue nHcTpyMenToB Bizagi Modeler 1 Camunda Optimize 115t olieHKn
MTOCTaBIICHHBIX KOMITBIOTEPHOTO BEPOATHOCTHBIX CLIEHAPUEB
3a1a4 POrpaMMHOTO 3. NaTerpanns BPMN-moneneli ¢ maHHBIMU O (DaKTHYECKUX CPOKaX BBHITIOTHEHUS: METOIBI
obecrieyeHus KaJIMOPOBKHU MOJIeIICH Yepe3 MPOLeCCHBIM MAaHHHUHT JIJIsI TOBBIIICHHSI TOYHOCTH OLICHOK
UIIK-9.2 Ymets 4. MogaenupoBaHue pecypcHbIX orpanndennii B BPMN kak akTop pealmcTHYHOM OlleHKN
HCIOJIb30BaTh KOMaHJHbIE | CPOKOB: METOJBI YUETa 3arpy3Ku poJiei, KOH(QIMKTOB pECypcoB U odepenieil yepes
cpeacTBa pa3paboTKu MaTTepHBI MOJIETMPOBAHUSA
KOMITBIOTEPHOTO 5. BepositHocTHbIE 1UTI0361 B BPMN Kak 0OCHOBa /1J1 OLIEHKH PUCKOB CPbIBa CPOKOB:
MIPOrpaMMHOI0O METOJIbl pacuéTa 0’)KMJaeMOH JITUTEIBHOCTH C YYETOM albTEPHATHBHBIX MapUIPyTOB U
obecrieyeHust HCKITIOYEHHUH
Ocy1iecTBIsATh 6. MammHHOe 00y4eHue Il TPOTHO3UPOBAHHS CPOKOB Ha OCHOBE CTPYKTYphl BPMN-
KOMMYHHKAIIHH € MoJiesielt: mpuMeHeHue rpadoBbix HeMpoHHbBIX ceTelt (GNN) It OLIeHKHU JTMTENBHOCTH
3aHHTEPECOBAaHHBIMU MIPOLIECCOB IO TOMOJIOTHH
CTOpPOHAMU 7. CornacoBaHHe CPOKOB UePE3 BU3YaATU3AIMIO «IOPOKHOU KapThl» HAa ocHoBe BPMN:
METO/JTbI TPAHCIISIIIMH MTPOILIECCHON MOJIENM B TIOHSATHBIE AJIS1 PYKOBOJCTBA rpauKu
JIeJUTaifHOB U 3aBUCUMOCTEN
8. DxoHOMHKa cpokoB B BPMN: MeTo/bI pacdéTa CTOMMOCTH 3aI€PKEK U ONITUMH3AITIH
MIPOIIECCOB IO KPUTEPHIO «BPEMSA-CTOMMOCTBY JUII 000CHOBAaHHUSI MHBECTHUIIMHI B YCKOPEHHE
Tema 11. IIK-3 Cnoco6en | UIIK-3.1 3HaTh TEMBI JJI1 PEOEPATOB
MogenupoBanue | 00ecreyuThb MeTozosoruu paspadbotkn | 1. Metomonorust ARIS kak ocHOBa 1 CTPYKTYpHPOBaHHOT'O COTJIaCOBaHMs TPEOOBaHUI:
MIPOILIECCOB B COTJIaCOBaHUE KOMITBIOTEPHOTO MIPUMEHEHUE TISITH BUAOB ONMMCAHUS 7S BBIABICHUS U pa3pelieHns KOHPIUKTOB MEXTY
ARIS TpeOOoBaHMI K IPOrpaMMHOr0 CTEHKXOoJIIepaMu




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIIeTeHIIMH KOMIIeTeHIIMH
KOMITBIOTEPHOM | 0OecreyeHus u 2. Muctpymentsl coBMecTHOM paboTsl B ARIS Platform kak cpencto popmanuzanym
y TEXHOJIOTHEN COTJIaCOBaHMs TPeOOBaHMI: BEpCHOHHOCTD, paboune MaKkeThl 1 MAaTPHUIIBI OTBETCTBEHHOCTH
MPOrpaMMHOMY | TIPOTPAaMMHPOBAHHS, & 3. Materpanusa ARIS ¢ uaCcTpyMeHTaMu niporieccHoro maiiauaTa (Celonis, Disco) st
00ECIIEYEHHUIO C | TAaKXK€ TEXHOIOTUU 00BEKTHBU3ALMH COITIACOBAaHMSA TPEOOBAHMMN: OT «KaK JOJKHO OBITH» K «KaK €CTh Ha
3aMHTEPECOBAHH | MIPOEKTUPOBAHUS U JAHHBIX)
BIMH CTOPOHAMHU | UCTIOJIB30BaHHS 0a3 4. Ananutrdyeckue Bo3MOKHOCTH ARIS amst konmndecTBeHHOM OIIEHKH TpeOOBaHMIA: pacueéT
JAHHBIX METPHUK IPOLECCOB (LUKI-TaliM, CTOUMOCTh, PUCKH) KaK OCHOBA ISl apI'yMEHTALNH MIPH
COTJIACOBaHUU
5. CemanTtuueckas monenb qaHHbix ARIS (ADF) xak ocHOBa jij1s cOTJIacOBaHUS
TEPMHUHOJIOTUU MeX Ty ousHecoM 1 UT: MeTop! MOCTpOCHHS €ANHOTO TII0CCAPUS
TpeOOBaHMIA
6. Buzyanuzanus pacxoxxaeHui TpeOoBaHHi uepe3 cpaBHEeHHE Bepcuil Moaeneii B ARIS:
METOZBI BBISIBICHUS U TOKYMEHTUPOBaHUS U3MEHEHHUH 17151 PO3PavyHOro COTrJIacoBaHMUs
7. NaTerpanms ARIS ¢ cucremamu ynpasnenus TpedboBarmsmu (Jira, Confluence) ms
CKBO3HOH TPacCUPyeMOCTH: OT OM3Hec-TpeOOBaHuS K SIEMEHTY MPOLIECCHON MOJICTH U
o0OpatHO
8. Orpannuenus u pucku npumeneHust ARIS npu cornacoBanum TpeboBaHuii: aHAIN3
KOTHUTHUBHOM Harpysku, CTOMMOCTH BJIAZICHUA U AJIbBTCPHATUBHBIX IMOJAXO0B IJI IIPOCKTOB
C OrpaHMYECHHBIMH pECypCcamMu
Tema 12. I1K-9 Criocoben | MITK-9.1 3Hath THITOBEIC TEMBI JJI1 PEOEPATOB
KosnmvecTBeHHBIE | OCYIIECTBISATD penieHus, OnbINOTEKH 1. IlpoueccHblif MaHUHT AJIs1 OLICHKH LIUKJI-TaliMa: METOABI pacyéTa NepLeHTHIIEH,
METOBI aHANIN3a | OLEHKY U HPOrpaMMHBIX MOJYJIEH, ko3 uIIMeHTa BApUALIMU U TIPOTHO3UPOBAHHS PEATUCTHYHBIX CPOKOB Ha OCHOBE
OousHec- COIJIaCOBaHHE 11a0JIOHBI, KIaCChl HUCTOPUYECKHX JIOTOB
MPOLIECCOB CPOKOB 00BEKTOB, UCTIOJIb3YEMbIE | 2. AHAIU3 Y3KHX MECT Yepe3 METPUKHU 3arPy3KH PECYpPCOB M BPEMEHH OXKUAAHUS:
BBIIIOJTHCHU S npu pa3pa60TKe KOJIMYECTBCHHBIC METO/AbI BBISIBIICHUS ((6YTI)IJ'IO'-IHBIX TOPJIBINICK» U OLICHKHU 3¢)¢)eKTa ux
ITOCTaBIIEHHBIX KOMIIBIOTEPHOTO yCTpaHEeHHs Ha OOIIHe CPOKU
3a1a4 MPOTPaMMHOT0 3. IlporHo3upoBaHue CPOKOB BBHIIIOJIHEHUS Yepe3 PerpecCHOHHBIN aHanu3 (GakTopoB
obecrieueHust Ipornecca: BhIABJICHUE KITFOYEBBIX ﬂpaﬁBepOB JJIUTEIIBHOCTH M IMTOCTPOCHUE NNPECIUKTUBHBIX

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

MoJIeJIeH [yl COIJIacOBaHUs Ae/UIaliHOB

4. Meton MonTte-Kapiio 17151 OLIEHKH pHUCKOB CpbIBa CPOKOB: CUMYJISILIUS BAPUATUBHOCTH
MIPOLIECCOB U PacYET BEPOATHOCTH BBIITOJHEHUS 3a/1a4 B 33JIaHHBIN JA€/UTaliH

5. Kitactepu3aius mporeccoB 10 METPUKaM BBITIOJTHEHUS Juist U dhepeHIIMpoBaHHON
OLICHKHN CPOKOB: BBIABJICHUC THIIOB KEHCOB C pa3H0171 JJIATCIIbHOCTBIO YU ITIOCTPOCHUEC




Tema Kon u HNuaukaTopsl Tumnosoe 3a7aHue AJI CAMOCTOATEIbLHON PadoThI
¢opmyauposka JOCTUKEHU S
KOMIETEeHIINN KOMIETEHIINI
oOecrieyeHust CErMCHTUPOBAHHBIX MOJICIICH OIICHKH
Ocy1ecTBIATh 6. Ananus konpopmuoctu (Conformance Checking) iis OleHKH PUCKOB OTKIIOHEHUH OT
KOMMYHHKAIIUH C TUTAHOBBIX CPOKOB: KOJMUECTBEHHBIC METOIBI BBISIBICHHSI U OICHKH BIMSHUS OTKIIOHCHUI
3aWHTEPECOBAHHBIMU HA JIe/ITAiHbI
CTOpOHAMH 7. CroumocTtHO-BpeMeHHoM aHanu3 (Cost-Time Analysis) st ONTUMHU3AIME CPOKOB:

KOJIMYECTBEHHBIE METO/IbI OIIEHKH SKOHOMHYECKOH 1ENeCO00Pa3HOCTH YCKOPEHHS
MPOLIECCOB NP COIIACOBAHUHU AEAJIAHHOB

8. [Iporao3upoBanre CPOKOB ¢ IPUMEHEHUEM MAITHHHOTO 00y4YeHHs Ha Tpadax:
HCIOJIb30BaHue rpad)oBbIX HEUPOHHBIX ceTerd (GNN) 1S OleHKH JTUTeILHOCTH
MPOLIECCOB 0 CTPYKTYPE U KOHTEKCTY BBIOJTHEHUS

Kpumepuu oyeHueanun CamocmosmenvHoul pa6ombl:

Ouenka Kpurepun oueHnBanus
OTJIMYHO BBICTABIIIETCS €CcaM paboTa HOCUT HAY4YHO-HCCIIEJOBATEIbCKUN XapakTep, MPOAHAIU3UPOBAH U CHEJIaH CPABHUTEIbHBIN
AHAJIN3 HECKOJIbKUX JIMTEPATYPHBIX UCTOYHHKOB, IPUBEACHBI TPUMEPHI
XOpo1Io BBICTABJISIETCS €CJIM MPOAHATM3UPOBAH M CJlIeJIaH CPAaBHUTENIbHBIA aHaJIN3 HECKOJbKHX JIMTEPATYPHBIX HCTOYHUKOB,
MPUBEJICHBI IPUMEPHI
YAOBJIETBOPUTEIbHO BBICTABJISIETCS €CJIM MPOBEJICH CPAaBHUTEIBHBIN aHAJIN3 HAYYHO-METOIMYECKOW JTUTEPATYPBhI, TPUBEAEHBI IPUMEPHI

HCYAOBJIETBOPUTECILHO

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




4.5. UHAUBUAYAJIBHBIE 3ATAHUSA JJ51 KYPCOBBIX PABOT

KprOBaSI pa60Ta IIO3BOJISACT BbIIBUTH CTCIICHD BJIaJICHUA 63,30BBIMI/I 3HAHUAMU, YMCHUSAMU U HABBIKAMU, HCO6XOI[I/IMBIMI/I JJIS O6y‘leHI/I$I,
U OIIPEAETUTh YPOBEHD BJIaICHUS HOBBIM MaTEPHUAIIOM.

[TpumepHbIe MHAMBUIYATbHBIC 3a/1aHKs (TEMBI) JUIs KyPCOBBIX PaboT:

KypcoBas pa6ora no yuedOHOMY IJIaHYy He NMPeAyCMOTpeHAa

Kpumepuu oyenueanus Kypcosoit pabomul:

Ounenka Kpurepun oueHuBanus

OTJIMYHO CopepxaHue KypcoBOi paOOThI IOJHOCTBIO COOTBETCTBYET 3a/1aHUI0, COJIEPKALIEMYCSl B METOIMYECKUX YKA3aHUSX,
u many. [Ipeacrasiensl pe3yabTaThl CTPYKTYPUPOBAHHOTO U JIOTUYECKH MOCIEI0BATEILHOTO 0030pa TUTEPaTyPHBIX
Y UHBIX UICTOYHUKOB 10 TeMe ucciienoBanus. CTpyKTypa KypcoBOM pabOThI JOTUYECKH M METOJIMYECKU BBIJIEp KaHa.
BepHo onpenenenbl UCXOHBIE JaHHBIE JIs pacyeToB. Bce aHaIMTHUUECKUE pacyeThl BBIITOJIHEHBI BEPHO, KOPPEKTHO
IIPUMEHEHBI METOJbl IKOHOMUYECKOTO aHajlKu3a, HE HapylleHa METOJMKa aHaju3a IpeaMmeTa ucciefoBaHus. Bee
BBIBOJIbI ¥ IIPEITIOKEHUS YOS AUTENFHO apryMeHTUpoBaHbl. [Ipu 3amuTe KypcoBoil paboThl 00y4daromuics npaBuiIbHO
U YBEPEHHO OTBEYAET Ha BOIPOCHI MPENOJIaBaTENsl, AEMOHCTPUPYET II1yOOKOE 3HAHUE TEOPETUUECKOT0 MaTepHala,
CHoCcOOEH apryMeHTUPOBATh COOCTBEHHBIE YTBEPKJICHUS U BBIBOJIbI

X0po1Io Coneprxanne KypcoBOH paOOTHI OJHOCTHIO COOTBETCTBYET 3aIaHUIO, COJIEPIKAIIEMYCSI B METOAMYECKIX YKAa3aHUSAX,
u many. [IpeacraBiensl pe3yabTaThl CTPYKTYPUPOBAHHOTO U JIOTHYECKH MOCIEI0BATEILHOTO 0030pa TUTEPATyPHBIX
Y MHBIX UCTOYHUKOB IO TeMe uccienoBanus. CTpyKkTypa KypcoBOi paOOThI JIOTMUECKH U METOJIMYECKH BblJIEpKaHa.
BepHo onpenenenbl HCX0IHBIE JaHHBIE ISl pacyeToB. B pacuerax qomyckaroTcs He3HAYUTeNbHbIE (HE NCKaXaroIIne
o0lIero uTora OIEHKH) MHOTPElIHOCTH/OMMOKH. BONBIIMHCTBO BBIBOJAOB M MPENJIOKEHUN apryMeHTHPOBAHO,
KOPPEKTHO TMPHUMEHEHBl METOJIbI JIKOHOMHUYECKOTO aHaiu3a, He HapylleHa METOAMKAa aHauu3a MpeaMera
uccnenoBanusi. OdopmiieHre KypcoBOil pabOThI M TMOJTYYEHHBIE PE3YyJbTaThl B IIEJIOM OTBEYAIOT TPEOOBAHUSM,
W3II0KEHHBIM B METOJMYECKUX YKa3aHUAX. VIMEIOTCs OJHa-Be HECYIIECTBEHHBIE OIIMOKH B HCIOIb30BAHHU
TEPMHUHOB, B TIOCTPOEHHBIX JAMAarpaMMax M cxemax, B odopmieHuM Tabiui. HannyecTByeT He3HauMTEIbHOE
KOJMYECTBO T'PAaMMATUYECKUX W/WIHM CTUIHCTUYECKUX OmuOoK. [Ipm 3ammre KypcoBoil pabOThl OOyyarouiuiics
MIPABWJIBHO M YBEPEHHO OTBEYAeT Ha OOJBITUHCTBO BOIPOCOB IMPEIOJaBaTEINIs, JEMOHCTPUPYET XOPOIIee 3HAHHE
TEOPETUYECKOT0 MaTepuasa, HoO He BCerja CliocOOeH apryMeHTUPOBATh COOCTBEHHBIE YTBEPIKIEHUS U BBIBOJBL. [1pu
HaBOAANIMX BOITPOCaxX NpernoaBaTciid UCITPABIISICT OIIMOKY B OTBETE

YAOBJICTBOPHUTEJIBLHO Coneprxanue KypcoBoi pabOThI MOTHOCTHIO COOTBETCTBYET 3a/IaHUIO, COJIEPKAIIEMYCsl B METOIMYECKUX YKa3aHUSAX,
u miaHy. PesympTaThl 0030pa JHUTEpPAaTypHBIX M HHBIX MCTOYHHUKOB TPEJCTABIEHBI HEAOCTATOYHO TIOJHO,
HEJ0CTAaTOYHO JIOTUYHO M IOCJIE0BATEIbHO. BEpHO OmpenesieHbl UCXOAHbIE JaHHBIE JUIsl PACY€TOB, HO MUMEIOTCS
rpyOble omMOKH B pacyeTax. ApryMeHTalusl BbIBOJOB U NPEUIOKEHHUH ci1abdasi WM OTCYTCTBYeT. DKOHOMUYECKUE




BBIBOJIBI HOCAT KOHCTaTHPYIOIIUN (omucaTelnbHbI) XapakTep. FIMeIoTcss 01HO-ABa CYIIECTBEHHBIX OTKJIOHEHUU OT
TpeOoBaHUIT B OQopMIICHHH KypcoBOil paboThl. [loimydeHHBIE pe3ynbTaThl B I[EJIOM OTBEYAIOT TPEOOBAHUSM,
M3JI0’KEHHBIM B METOIMYECKUX yKa3aHUsAX. IMeroTcs o1Ha-/1Be CyIIeCTBEHHBIX OMIMOKH B UCII0JIb30BAHUN TEPMUHOB,
B MIOCTPOCHHBIX JHarpaMmax M cxemMax. MHOro rpaMMaTHYeCKHX W/WIH CTHIIMCTHYeCKuX omuOok. [Ipu 3ammure
KypcoBOil pa0oThl 0Oydaromuiics OMycKaeT IpyOble OIIMOKM MpH OTBETaX Ha BOMPOCH IMpernojaBaTels,
JEMOHCTpHpYET ciaboe 3HAHUE TEOPETUYECKOTO MarepHualia, B OOJNBIIMHCTBE CIIy4aeB HE CIOCOOCH YBEPEHHO
apryMeHTHPOBATh COOCTBEHHBIE YTBEPKICHHS U BHIBOJIBI

HEYAOBJIETBOPUTEC/IBLHO

Copepxanre KypcoBod pabOTBl HE COOTBETCTBYET 3a/JaHUIO, COACPKAIEMYCS B METOIUYCCKUX YKa3aHHSIX, U
wiany. HeBepHO omnpezeneHbl UCXOHBIC JaHHBIC JJISi pacueTOB, HEBEPHO M HE KOPPEKTHO NMPHUMEHEHBI METOJIbI
HKOHOMHYECKOTO aHaJM3a. DKOHOMUYECKHE BBIBOIBI CO/IEPIKAT HEBEPHYIO YKOHOMHUYECKYIO OlIeHKY. MimeroTces Oonee
JIBYX CYIIECTBCHHBIX OTKJIOHEHHH OT TpeOOBaHHI B OQOPMIICHHHM KypcOBOi pa®oThl. Bosblioe KOIU4ecTBO
CYHICCTBCHHBIX OoIIMOOK 1O CyTH pa6OTI)I, MHOTI'0O I'paMMAaTHYCCKHUX U CTUIIMCTHYCCKUX OIIMOOK 1 Ap. HonyquHme
pe3yIbTaThl HE OTBEUAIOT TPEOOBAHUSIM, H3JIOKEHHBIM B METOJIMUECKUX YKazaHusx. [Ipu 3ammure KypcoBoii paboThl
O0yJaromuics: TEMOHCTPUPYET caaboe MOHUMaHUE MPOrPAaMMHOTO MaTepHalia, CTYJICHT HE MOXKET 3allUTHTh CBOH
peleHws], TOyCKaeT rpyobie (pakTHuecKre OMMOKH IPU OTBETaX Ha MOCTABJICHHBIC BOIIPOCHI UJIM BOBCE HE OTBEYACT
Ha HuX. KypcoBas pabota He npejictaBieHa npenogaBatento. OOyJaronuiics He SBIJICS Ha 3allIUTY KypCOBOM pabOThI

©WoNogk~wh e

5. MATEPHUAJIBI JIJISI OIEHKH PE3YJBTATOB ITIPOMEXKYTOUYHOM ATTECTAIIAU
ITpomerxyTouHas arTecTanus NpoBOIUTCA B (opMe SK3aMeHa.
5.1. Bonpocs! Kk 3k3aMeHYy:

OO61mas XxapakTepUCTHKA, CYIIIHOCTh U IMPUHIUITBI pENH)XUHUPHUHTA OM3HEC-TIPOIIECCOB.

OO0BeKTHI 1 00JIaCTH TPUMEHEHVSI PEMH)KHHUPHUHTA OM3HEC-TTPOIIECCOB.

OpraHu3zaiMoHHas CTPYKTypa MPeIIpHUITHS Ha OCHOBE YIIPaBICHUS OM3HEC-TIPOIIECCAMH.

[IpomeccHast opranuzarus AeaTeabHOCTH npeanpustis. OCHOBHEIE METOIBI MporieccHoro yapasinenus: MRP, TQM, BPR, KM.

Hcnons3oBanue nHYOPMAIMOHHBIX TEXHOJIOTHH B PEMH)KUHUPHUHTE OM3HEC-TIPOIIECCOB.

Kopnoparusasie na(hopMarimoHHsie cucteMbl. COBpEMEHHBIE ITOAXO0/IBI K TIOCTPOSHUIO KOPIIOPATUBHOW WH(GOPMAITIOHHOW CUCTEMEI.

TexHONOoTrHsT pEeHH>)KUHUPHHTA OM3HEC-TIPOIIECCOB. JTaIlbl MPOBEACHUS OM3HEC-PEUHKUHUPHHTA.

Mertononoruu MoJenupoBanus Ou3Hec-mpoieccoB. O000IEeHHas MOeNb Or3Hec-Tpoliecca. [10AX0abI K 0TOOpaskeHHIO MOJIelielt OH3HeC-TIPOIIECCOB.
. Lenu u kpuTEepUN ONTHUMHU3ALMH OU3HEC-TIPOLIECCOB.

10 OyHKIIMOHAFHOE MOJICITUPOBaHNE OM3HEC-TIPOIIECCOB XapaKTEPUCTHKA (PYHKIIMOHATLHO-OPUEHTHPOBAHHBIX HHCTPYMEHTAJIBHBIX MPOTPAMMHBIX CPEJICTB
MO/JIETUPOBaHNUS OU3HEC-TIPOIIECCOB.

11.00beKTHO-OpPUESHTHPOBAHHEIN TOAX0A K MOJCIUPOBAHUIO OW3HEC-TIPOIECCOB. XapaKTEPUCTHKA OOBEKTHO-OPUEHTUPOBAHHBIX HHCTPYMEHTAIBHBIX
INPOrpaMMHBIX CPEACTB MOAEIHPOBAaHUS OU3HEC-TIPOLIECCOB.

12.KonnyecTBeHHbIC METO/IbI aHAJIM3a U ONTUMH3aIK ou3Hec mporeccoB: PCA-meTo.

13.KonnyecTBeHHbIC METO/IbI aHAJIM3a U ONTUMH3AIMK Ou3Hec rporeccoB: ABC-mero.

14.PenH>xvHUPHUHT OU3HECA Ha OCHOBE IJI00ABLHBIX CETEBBIX TEXHOJIOTUH. DIEKTPOHHBIN OHU3HEC.




Kpumepuu ouenuesanusn sauema c oueHKoﬁ/amamena:

Onenka

Kpurepun oneHuBanusi

3a9YTCHO

OOyuaromuiicss JOKEH: yMETh CTPOUTh OTBET B COOTBETCTBHM CO CTPYKTYpOM H3JIaraeMoro BOIPOCa;
MPOJEMOHCTPUPOBATh  MPOYHOE, JOCTATOYHO  I[OJIHOE  YCBOGHHWE  3HAHWH  MPOrpaMMHOr0  MaTepuana;
IPOJIEMOHCTPUPOBATh 3HAHWE OCHOBHBIX TEOPETUYECKHX TMOHATHUN; MPaBHIBHO (OPMYIMPOBATH OMpPEICIICHHUS;
MOCIIE0BATEIbHO, FPAMOTHO U JIOTHYECKH CTPOIHO U3JI0KUTh TECOPETUUECKUI MaTepua; MpoAeMOHCTPUPOBATh YMEHU S
CaMOCTOSITENIbHOW paldOoThl C JUTEPaTypoil; yMEThb cIenaTh JOCTaTOYHO OOOCHOBAHHBIE BBIBOJBI IO H3JIArAEMOMY
MaTepuany.

HE 3a9YTCHO

OO0yuaromuiicsi AEMOHCTPUPYET: HE3HAHNE 3HAUUTEILHON YacTH MPOTPAMMHOI0 MaTepurasa; He BIaJACHUE MOHATHIHHBIM
anmnapaTtoM TUCHUIUIMHBI; CYIIECTBEHHbIE OIMIMOKHU MPU M3T0XKEHUH Y4eOHOro MarepHasa; HEyMeHHUEe CTPOUTh OTBET B
COOTBETCTBUU CO CTPYKTYPOI H3J1araeMoro BONpoca; HEyMEHUE JIeJaTh BbIBObI 10 W3JIaraeMOMY MaTepHaiy.

Kpumepuu ouenueanusn zauema c ouenxoﬁ/amameua:

Onenka

Kpurepun oneHuBanusi

OTJIMYHO

BricTaBmsiercs, ecii 00y4aronmiuMcsl MPaBWIIBHO M TOJHOCTBIO PACKPHITO COJEp)KaHUE Marepualia B Ipeaeiax
MPOrpaMMbl, YETKO W TMPABUIBHO JaHBI ONPEACICHHS M PACKPBITO COJACPYKAHHE IMOHSATHH, TOYHO HCIOJIb30BaHBI
HAy4YHBIC U TEXHUYECKHUE TEPMHHBI, B OTBETE UCIIOJI30BaHbI paHee MPUOOPETEHHBIC TEOPETUICCKIE 3HAHUS, CIICTTaHbI
HEOOXOIMMEIE BBIBOJBLI K 0000IIIEHHS

XOpo1I0

BBICT&BJ'IHGTCH, €ClIn O6y‘IaIOHH/IMC$I PACKPBITO OCHOBHOC COJACPKAHHUEC MaTCpuajia B MPCACIaxX MpPOrpaMmbl, JaHbI
OIPEACIICHUA W PACKPLITO COACPIKAaHHC HOHS[TPIﬁ, B OTBCTC HCIIOJIb30BAHbI paHEC HpI/IO6peTéHHLIe TCOPCTUYCCKUC
3HaHHUA, CICJIaHBbI HCO6XOI[I/IMI)IC BBIBOAbI H O606HI€HI/I$I, HO MNPUCYTCTBYIOT HC3HAYUTCJIBHBIC HAPYUICHUA B
MOCJICHOBATCIIbHOCTHU U3JIOKCHU A, UMCIOTCA OJJHA-ABC HCTOYHOCTH B COACPIKAHNUU OTBCTA

YA0BJE€TBOPUTECJIBHO

BLICTaBJ'I}IeTC}I, CCJIn 06y11a101111/1Mc;1 COJCpIKaHnC yqeGHoro Marepuajga H3JIO0XKCHO Q)parMeHTapHo, HC BCCraa
IMOCJICA0BATCIIbHO, HC OaHbI OMPEACIICHUSA, HC PACKPBITO COACPKAHUC HOHSITI/II\/JI, NI OHU HU3JI0KCHBI C OHII/I6KaMI/I,
AOMYCKAOTCA OIIMOKH U HETOYHOCTH B UCITOJIb30BaHUH Haquoﬁ TECPMUHOJIOTUH, OTCYTCTBYIOT BBIBOJbI U O606H.[CHI/I$I
M3 NPCAbIAYIICTO MaTCpurajia, HJIM BOSMOXKHBI OIIUOKU B X U3JI0KECHUH

HEY10BJICTBOPHUTEJIbHO

BLICTaBJ'I}ICTC}I, €Clin O6y‘-IaIOI_I_[I/IMCSI OCHOBHOC COACPIKAHUC yqe6Horo MaTepurajia HE PACKPBITO, HC JAOTCA OTBCTHI HA
OCHOBHBIC BOIIPOCHI, JOITYCKArOTCA pr6ble OIINOKH B OnpeaACICHNN HOHSITI/IfI, B HCIIOJIB30BAHWH TCPMUHOJOTHH,
OTCYTCTBYIOT BbBIBOJBI 1 0606H_IGHI/ISI




6. MATEPHAJIbI 1)1 JTMATHOCTUYECKOM PABOThHI
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.

Twun 3aganms 3. 3a,Z[aHI/I${ KOM6I/IHI/Ip0BaHHOFO TUIIA, IPECAIIOoJararomue BBI60p OAHOI'0 IMPaBUJIIBHOI'O OTBETA U3 NPEIIIOKCHHBIX

Tun 3axanus 4. 3agaHuss KOMOMHHUPOBAHHOTO TUTIA, IPEAIIOIATAIONIIE BHIOOP HECKOJIBKUX OTBETOB M3 MPEIOKESHHBIX

Tun 3aganus 5. 321,[[8.HI/I$I OTKPBITOI'O THIIA C PA3BCPHYTHIM OTBETOM.

Ne Tema Kopn HNuaukatop Tun 3aganune Yposensb
n/n 3aHATUA KOMIIETCHIIUH 3aJaHusA OCBOCHUHA
KOMIICTCHIIUH
Bapuant 1 Bapunant 2
Tema 1. T1K-3 UIIK-3.1 1 3aganue 1. YcraHoBure 3ananue 1. YcTaHOBUTE COOTBETCTBUE Ba3zoBnrii (1-3
Oobmas Crniocoben 3Hath COOTBETCTBHE MEXAY MPUHIUITAMU MEX]ly TIOHSATHEM PEeUHXUHUPUHTA U MHHYTbI)
XapakTepu | o0ecre4nThb METOJIOJIOTUH PEHHXUHUPHUHTA OU3HEC-TIPOIIECCOB | €0 ONpe/AeIeHUEM B KOHTEKCTE
CTHKa, COIJIAaCOBaHHE | pa3pabOTKU U UX COJEPKATENBHOU MIPOEKTUPOBAHUS HHPOPMALIOHHBIX
CYIITHOCTh | TpeOOBaHUM K | KOMIIbIOTEPHO XapaKTEepPUCTUKOMN CUCTEM
51 KOMIIBIOTEPHO | I'0 ITpunnun | Xapaxkrtepucruka
MIPUHLUIIBL | MY MIPOrpaMMHOI0O PEUHXUH Ilonstne | Onpenenenne
PEVIHXXMHU | IPOTPaMMHOM | obecrieueHHs VpHUHTA
puHra y u 1. A. 1. A. JleaTenbHOCTD 10
ousHec- 00€CIeYeHUI0 | TEXHOJIOTHEH Oynname | [lepenpoexktupoBanu Peumku | pagukalbHOMY
MIPOLIECCOB | C MIPOrpaMMupo HTQJIBHBIA | € MIPOLIECCOB «C HUPUHT | IEPEOCMBICIICHUIO U
3aMHTEpecoBa | BaHHUA, a YHCTOTO JINCTaY, 0e3 OusHec- | pyHAaMEHTAIBHOMY
HHBIMH TaKxe MIPUBSI3KH K MpoIiecC | MePEeNnPOEKTUPOBAHUIO
CTOpOHaMH TEXHOJIOTHH CYLECTBYIOLINUM 0B OM3HEC-TIPOLIECCOB
MPOEKTHUPOBAH CTPYKTypam u (BPR) JUISL TOCTHKEHUS
usi u yHaclIeA0BaHHBIM JPaMaTHIECKIX
HCIIONIb30BaHU UT-pewenusam yIIy4lIeHHN
s 0a3 TaHHBIX 2. b. KapnunansHoe KJIIOUEBBIX
Paagukane | mepeocMeicieHue rokaszareseu
HBIN OM3HEC-JIOTHKH,
OTKa3 OT 2. b.




yCTapeBLINX MPaBHI
Y JONYLICHUI

3. B. JocTtmxkenne
Hpamatud | kpatHOro (B pasbl)
CCKHH YITy4IICHHSI
MOKa3aTesen

3¢ pexkTHBHOCTH
(CpoKH, CTOMMOCTB,
KauecTBO)

4. I'. ®okyc Ha
[IponieccH | CKBO3HBIX OHM3HEC-
BII IIPOLECCaxX BMECTO
(YHKITMOHATBHBIX
MoApa3AeaeHuM;
¢dopmupoBaHHE
MPOIIECCHBIX KOMaH/I

[IpaBuibHBIE COOTBETCTBUS: 1—A, 2—
b,3-B,4-I'

CKBO3HO

7§
nporiecc

ITocnenoBarenbHOCTD
B3aMMOCBS3aHHBIX
onepanuu,
CO3JAIOIUX LIEHHOCTh
JUISL KJTUEHTA U
OXBaTBHIBAIOIINX
HECKOJIBKO
(hyHKITMOHATBHBIX
noApasaeicHui

3.
VHacnen
OoBaHHas
HcC

B. Cymectsytomias
uH(QOpMaIOHHAS
CHCTEMA, 9aCTO
OCHOBaHHasI Ha
YCTapeBIINX
apXUTEKTYypax,
KOTOpasi MOXKET OBITh
3aMEHEHa B X0JIC
PEUH)KUHUPUHTA

4.
ITpouecc
Has
MOJEIb

I'. ®opmanuzoBanHoe
OIMCaHKe OM3Hec-
poriecca (Hanpumep,
B HoTaruu BPMN),
UCIIOJIb3yEeMOE KaK
OCHOBA JIJIsT
MIPOEKTUPOBaHUs 0a3
JMaHHBIX U
MIPOrPaMMHOTO
obecrieueHus

IIpaBunsHBIE cooTBEeTCTBUS: 1-A, 2-b,

3-B, 4-T

3anmanue 2. AHanu3 KOH(IMKTA




UIIK-3.2
YMers
TPOBOJIUTH
aHann3
WCTIOJTHEHUSI
TpeOOoBaHUS K
KOMITBIOTEPHO
My
MPOTPaMMHOM
y
00eCTeYeHn 0
"
BBIpa0aTHIBATh
BapUaHTHI
peanu3anun
TpeOoBaHMIT K
KOMITBIOTEPHO
My
MPOTPaMMHOM

Yy
00€CIIEYeHNTO

3amanue 2. AHam3 TpeOOBaHMH K
IO 1 penH)XUHUPUHTA TTpoIiecca

00pabOTKH KIIMEHTCKUX 00paIieHui

C Y4€TOM IPUHIIUTIOB
paMKaJIbHOCTH U MIPOILIECCHOU
OpHUEHTAINH

VYcnoBue-kenc:

B ctpaxoBoii koMIaHUU IpoLEecc
«O06paboTKa CTPaxoOBOTO CITydasD»
XapaKTepu3yeTcs CAeAyIOIMMU
mpooOiieMamu:

e Cpennee Bpemst 06paboTku: 14
nHel (TpeboBaHNe PHIHKA — HE
Oonee 3 nHeit)

¢ 7 ODyHKIMOHANBHBIX
MIOAPA3/EICHUN YUYacCTBYIOT B
npotecce ¢ 23 Toukamu nepegadu
JIOKYMEHTAIH

e 40% oOpamieHnit TpeOyIoT
MTOBTOPHOT'O 3a1poca JOKYMEHTOB
n3-3a OIIMOOK BBOJA

e Cucrema yuéra mpeacTaBisieT
c000i1 5 pa3po3HEHHBIX
npunoxxenuii (1C:byxranrtepus,
kactomHas CYBJ] na MS Access,
Excel-peectpsbl, hakcumusbHbIE
KOMUH, OyMa)KHbIE apXHBHI)
TpebGoBanus kK HOBOMY
pPOrpaMMHOMY 00€CIIeYEeHHIO,
chopmMyupOBaHHBIE OM3HECOM:
1. «CokpaTuth Bpemsi 00paboTKH
CTPaxoBOro cily4yas A0 3 AHEW»

2. «MckiIrounTh PYy4HOM BBOX
JIAHHBIX KIINEHTOM

3. «Ob6ecreunTh MPO3pavyHOCTh

TpeOOBaHMI PU PEUHKUHUPUHTE
Ipolecca KpeAUTHOIO CKOPUHTa U
BbIpAOOTKA aPXUTEKTYPHBIX
KOMIIPOMHUCCOB

VYcenoBue-keuc:

baHk muiaHupyeT peMHKUHUPUHT
nporecca «KpeauTHOEe CKOPHHTOBaHHE)
C MPUMEHEHHEM MAaIIMHHOTO O0Y4eHHUSL.
Texkymuii npounecc:

e BpeMs npuHsATHSA pelieHus: 2 yaca
(py4nas mpoBepka 15 mapaMeTpoB)

e OTKa3bl 1O CKOPUHTY: 35% (M3 HUX
22% — noTeHIUAIbHbIE
JIOOPOCOBECTHBIE KITUEHTHI)

e lcnonp3yercs yHacae10BaHHas
cucrema Ha COBOL c unTepdeiicom
1990-x rogoB

[IpoTHBOpeUnBLIE TPEOOBAHNUS K
HOBOMY 1O OT pa3HBIX CTEHKXOJAEPOB:

Cretikxo | Tpeboma | IIpuopur
nnep HHE eT

Puck- «Mopens | Kpurnue
MEHEIKM | CKOPUHIA | CKUM
€HT JOJDKHA
OBITH
MOJHOCT
BIO
HHTEpIp
eTHpyemM
oii (white
box) ms
peryisTo
pHoOM
OTUYETHOC
TH

Otnen «Coxkpar | Bricoknit
PO JTAXK UTh




cTaryca JAjs KITUeHTa B PEKUMeE
peaIbHOTO BPEMEHN

4. «MlaTerpupOBaTh BCE HICTOUHUKH
JAHHBIX B AMHYIO CUCTEMY)

5. «CHU3UTB KOJIMYECTBO OIUOOK
BBOJIa IaHHBIX A0 MeHee 5%
3agaHue:

1. IIpoBeauTe aHanu3 Kaxaoro
TpeOOBaHUS C TOYKH 3PCHHUS
NPUHIMIIOB PEMHXUHUPUHTA M.
Xammepa u [Jx. Yamnu

2. PazpaboraiiTe 1Ba BapuaHTa
peanmzanuu TpedoBanuii k 110:
Bapuant A (MHKpeMeHTaJIbHBIN)
BapuanT b (penH>)XHHUPUHTOBBII)

3apanue 3. CornacoBaHue
TpeOOBaHUI K cUcTEMe
PEHMHXUHUPHHTA ITpoLecca
yHpaBJIeHHS 3a11acaMu C
MIPUMEHEHUEM METO/1a
npuoputuzanuu MoSCoW u
TexHUKH «lIaTh IOUEMY»
VYcnosue-keiuc:

KomMmnanust po3HUYHON TOProBiIn
3aITyCKaeT MPOEKT PEMHKUHUPUHTA
nporiecca «YIpaBlIeHHe 3aracaMmm» ¢
LENbIO NEpeEX0/ia OT PYYHOTO
TUTAHUPOBAHUS K CUCTEME
MIPOTHO3UpYIOILIEeH aHanuTuku. Ha
atamne cbopa TpeOOBaHMIA BBHISBICHEI
CJIEIyIOIIME TO3HLINHU OT KIFOUEBbIX

CTEUKXOJIJIEPOB:
Creiixkx | Tpeboa | OGocHOBa
oljep | HUe HHE

BpeMst
MIPUHSTH
1
peleHus
1o 30
CeKYH]T
ISt
IIOBEIIIIE
HHS
KOHBEpC
Un»

IT-
JenapTam
CHT

«O6ecne
YUTH
UHTeTrpar|
HIO C
yHacJea0
BaHHOH
CHCTEMO
i Oe3
MOJTHOM
3aMEHBI
(OromxeT
orpaHuue
H 5 MIIH

pyo.)»

Cpennnii

Opuanu
€CKUI
oTnen

«Bce
peuenus
JIOJKHEI
JIOTHPOBA
TBCS C
BO3MOKH
OCTBIO
II0JIHOI'O
BOCCTaHO
BJIEHUSA
KOHTEKCT
a s
CynieOHbI
X

Kpurnue
CKUH




Jupext
op 1o
JIOTUCT
HKE

«IIporuo
3 crpoca
JIOJDKEH
CTPOUTBC
s Ha
OCHOBE
MaIlHH
oro
o0y4yeHH
sac
TOYHOCTb
10 HE
HUXeE

95%»

CHIbKeHHue
U3JIEPIKEK
Ha
XpaHCHUE
1 1epUIHIT

Hauanp
HHUK
CKJaza

«Hutepd
elc
CHCTEMBI
JOJDKEH
paboTats
0e3
HHTEPHET
aB
yCIIOBUSI
X TJIOXOU
CBSI3M Ha
CKJIa/Ie»

Omnepatus
HOCTb
TIPUEMKH/O
TIPY3KH

dunan
COBBIHT
JIUPEKT
op

«Cucrem
a JIoOJDKHA
UHTETPHU
poBaThCs
C
1C:Vmpa
BJICHUE
TOPTOBJIE
i 8.2 6e3
3aMEHBI
TeKyIen
BEPCUNY

Bromxetn
bIC
OrpaHu4eH
us (Makc. 3
MJIH py0.)

AHanut
HK

«JTonnep
KKa

Ananranu
1K

CIIOPOBY
Anamutn | «[logaep
KU JKKa
HaHHBIX OHJIAMH-
o0yueHH
ST MOJICITH
Ha
HOBBIX
JTAaHHBIX
IS
aJranTar
HH K
PpBIHOYH
BIM
HU3MEHEH
HASIM»

Bricokuit

3agaHue:

1. IIpoBeauTe aHaM3 KOHGIUKTA
TpeOOBaHMI C TOUKU 3PEHUS IPUHIUIIOB
PEHHKUHUPHHTA

2. PazpaboraiiTe apXuTeKTypHOE
peleHue, pasperiaoniee KOHQIUKT
TpeOoBaHMii Yepe3 MaTTepH
npoekTupoBanus «Crparerus» (Strategy
Pattern)

3. OnummTe apXUTEKTYPHBIH
KOMIIPOMHUCC I MHTETPALNH C
YHAcIEI0BaHHOW CUCTEMOM

4. PazpaboraiiTe METPHUKY OLIEHKH
ycrexa penH)KMHUPHHT A,
00BETUHAIONIYIO TPEOOBaHUS BCEX
CTENKXOJIIEPOB

3amanune 3. DacumuTamnus CECCUA
corJIacoBaHus TpeOOBaHMIA K CUCTEME
PEUHXKMHUPHHTA MPOLIECCa KIIMEHTCKOTO
CepBHCa C MPUMEHEHHEM METOIa
«[lenbdu» 1 KapTHI SMIATHN




JAHHBI | OHJIAHH- | CE30HHBIM
X oOyuyeHH | KOJIeOaHUsS
sIMOJIENU | M

pu
MOCTYILT
CHUU
HOBBIX
JIAHHBIX
0
poJaxa
X»

Opuan | «Bce IOpunuuec
YeCKHil | mporHo3 | Kas
oTen Bl 6e30MmacHo
JOJDKHBI | CTh
COIPOBO
JKJIaThCS
pacuéram
i
JIOBEpUTE
JIBHBIX
WHTEpBAI
OB IS
3aI[UTHI
oT
MPETEH3H
%1
IOCTABIII
HKOBY

3anaHue:

1. [IpoBeauTe ananu3 TpeOoOBaHMIA
yepe3 Mpu3My MPHUHIIUTIOB
PEHMHKUHUPHHTA

2. IlpumennTe meTon
npuoputuzanmu MoSCoW amns
coTrylacoBaHUs TpeOOBaHU

3. Ilpumenute Texuuky «I1ate
MOYeMY» ISl BBISIBJICHHSI KOPHEBOH

CTEUKXOJIJIEPOB
VYcnoBue-keic:
TenekoMMyHHUKAIIMOHHAS] KOMITAHUS
MPOBOJIUT PEUHKMHUPHUHT MIpoIiecca
«O06paboTKa *Kanod KIMEHTOBY C B0
COKpAILICHHsI BPEMEHHU PELICHUS C 5
nueit 1o 4 vacos. Ha moaroroBuTenLHOM
BCTpEYE C TPEMS KIIFOUEBBIMU
CTEHKXOJIIEPAMHU BBISBIICHBI
B3aMIMOMCKJITIOYAOIIHE TPEOOBAHUS:
Creiikx | TpeboB | CkpbiTas

oJzep aHue MoTuBaIus (He
O3BY4YCHHas)

PykoBo | «Bce CoxpaHeHue

IuTeNs | Kamod | mraTa

KOHTaK | Bl OTIepaToOpoOB

T- moinkH | (200 gemoBek),

LEeHTpa | Bl cTpax

o0Opaba | cokpamieHuit
TBHIBaTh
cst
ormepar
opamu
6e3
aBTOMa
TU3aIHU
n»
Hupext | «Ilonn | Jemoncrpanus
op 1o ast ycrexa
midpoB | aBroma | mudposoit
W3alMd | TH3alM | TpaHchopMaluu
o JUISL TIOJTyYEeHUST
obpabo | GoHyca

TKH
qepes
qar-
6ota c

Nn»




NoTpeOHOCTH CTeHKXoIepa
4. IlonrotroBbTE apTedaKT
COTJIACOBaHUS — MAaTPHILY
KOMITPOMHCCOB

Munumuzanus
PHUCKOB
CyIeOHBIX
HCKOB U
mrpadoB
perynsropa

Havame | «Kaxng
HUK oe
IOpUAN | pelieH
YECKOro | ue 1o
ormena | xamobe
JIOJDKH
o
IPOXO0.
UTh
py4Hy
10
poBep
Ky
FOPUCTO
M»

3aganue:

1. Pa3paboraiite mian dpacuinTanuu
CECCHH COTJIaCOBaHUS

2. IlpoBenuTe aHanU3 yepe3 NpuMy
MIPUHIIATIOB PEUHKUHUPHHTA

3. Paszpaboraiite apredakt
COTJIACOBaHMS — KOHTPAKT TpeOOBaHUI
4. Wznoxute, Kak MPeNIOKEHHBIN
apredakT coriacoBaHUs

Tema 2.
Opranuza
UOHHAS
CTpYKTypa
KOMITaHUH
Ha OCHOBE
yIpaBiieH
us busHec-
nporecca
MU

I1K-9
Cnocoben
OCYIIECTBIISTh
OILICHKY U
corjacoBaHue
CPOKOB
BBIIIOJTHEHUS
IIOCTABJIEHHBIX
3a1a4

HITK-9.1
3HaTh
THITOBEIE
peleHus,
OuOIMOTEKH
MPOTPaMMHBIX
MOJTyJIEH,
a0JIOHBI,
KJIaCChI
00BEKTOB,
HCIIONIb3yEMBIE

3amanwue 4. YcraHoBUTE
COOTBETCTBHE MEXK/TY POJIBIO B
MPOLIECCHO-OPUEHTUPOBAHHON
OpPraHU3aLMOHHON CTPYKTYypE U
THUTIOBBIM IPOTPAMMHEIM
1a0JI0HOM/KJTACCOM JTs €€
peanuzanuu B UT-cucteme
TIpaBJICHUs] OM3HEC-TIPOIIECCAMHU

Pone B TunoBoi nporpaMMHbIi
opraHusa | mra0yoH / Kjacc 00beKTa
LIMOHHOMN

3ananne 4. Y CTaHOBUTE COOTBETCTBUE
MEXK]Ty TUITOM OpPTaHHU3aIIMOHHON
CTPYKTYpPBI, ODUCHTHPOBAHHOW Ha
MIPOLIECCHI, ¥ TUIIOBBIM apXUTEKTYPHBIM
penieHueM / OUOIMOTEeKOM s e€
MTOJIJIEPXKKU B MHPOPMAIIMOHHOH
CUCTEME

Tun Tunosoe UT-pemenue /
opraHmsa | 6mbimoTexa

LMOHHOMN

CTPYKTYP

Ba3zoswrii (1-3
MUHYTBHI)




npu
pa3paboTke
KOMIIBIOTEPHO
ro
MIPOrPaMMHOTO
obecrieueHus

bI

CTPYKTYD

e

1. A. Knacc

Brnanene | ProcessGovernanceServi

1 ce ¢ MEeToJaMHu

mporecca | ycraHoButs_kpi(),

(Process | mpoBecTH aymuT Iporec

Owner) ca(),

WHULAUPOBATh PEHHKU
HUPUHT() — pean3yeT
narrepH «Pacamy 1
YIpaBI€HUS METPUKAMU
M Ka4eCTBOM Ipoliecca

2. b. Kinace

VYnpasns | ProcessOrchestrator ¢

FOIIMI METOAAMU

Mpolecc | 3amycTUTh HMHCTaHC(),

oM MOHUTOPHUTH_HCIIOITHEHU

(Process | (),

Manager) | 06paboTath HCKIIIOYEHH
e() — peamusyer
nartepH «OpKecTpaTop»
U KOOPAWHAIIAN
MCIIOJIHEHUsI Ipoliecca

3. B. Unrepdeiic

Ucnonuu | TaskExecutor ¢ meromom

TEJIb BBIHOJ'IHI/ITI)(KOHTGKCT_38.

3a/1a4u Jaun) — PesynpTar u

(Task €ro peanu3arun

Performe | (mampumep,

r HumanTaskExecutor,
AutomatedTaskExecutor
) — neMoHCTpUpyeT
nosmmopdusm Juis
TOJJIEPKKH PYUYHBIX U
ABTOMATU3UPOBAHHBIX
3a1a4

4, I'. Knmace

Anamutu | ProcessMiningAdapter ¢

K METOJIaMH

1. Yucro | A. MukpocepBUCHas
npoLecc | apXUTEKTypa ¢

Hast JIOMEHHBIMH CEpPBHCAMH
CTPYKTYp | IO mpoleccam

a (mampumep, order-
(ckBosunl | service, fulfillment-

e service), peann3oBaHHAS
mporiecc | Ha Spring Boot + Netflix
BI O€3 OSS — xaxnpIit
(GYHKINO | MHUKPOCEPBUC

HaJIbHBIX | WHKAIICYJIMPYET JIOTHKY
nojpaszie | OJHOTO CKBO3HOTO
JICHUI) nporecca

2. b. [Inar¢popma BPM ¢
MatpuuH | NOAAEP>KKOM MaTpUYHOM
ast MapIIpyTH3alKy 3a1a4
ctpyktyp | (Camunda BPM wumu

a Flowable),

(byHKIM | ECHONB3yrOMIAs
OHAJBHBI | KACTOMHBIC PACIINPEHUS
e JUTSL OTOOpaKeHHS
nojapasze | ABOMHOM

JeHust + | MoJUMHEHHOCTH Yepe3
mporecc | aTpuOyTHI

HBIE functionalDepartment u
KoMaH/ibl | processTeam B oObekTe
) UserTask

3. B. Peectp nporieccHbIx
Crpykry | cepBucos (Service

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

u METaJaHHBIMH O
KOMIIET€ | KOMIICTEHIIMSX,

HIIMM 110 | peaJM30BaHHBIN KaK
rpoiiecca | OTAENbHBIN

M (CoE MHKPOCEPBHC Process-
— competency-registry ajis
Centers JTUHAMHYECKOTO ITOMCKA
of 9KCIICPTOB U MAOJOHOB




UIIK-9.2
YMeTb

mporecc | u3Bneusb Jioru(),

OB MOCTPOUTH BAapHAHTHI I
(Process | oroxka(),

Analyst) | BeisiBUTH anomanmuu() —
HHTETPUPYETCS C
OoubnmmoTekaMu
MIPOLIECCHON aHAJIUTUKH
(ProM, Disco API) ms
aHaITN3a UCIIOTHCHUS

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

[IpaxTrueckoe 3ananue Ne5
Ha3Banue: Opranuzanus
B3aMMOJIEHCTBHS KOMaHIbI
pa3pabOTUNKOB M 3aMHTEPECOBAHHBIX
CTOpPOH Ha OCHOBE CTPYKTYPbI
OHM3HEC-TIPOIECCOB

Llens: Pa3BuTHE HAaBBIKOB
opranuzanuu 3¢pdexTuBHON
KOMMYHHKAIIUU MEX]Ty KOMaHI0H
pa3pabOTIYNKOB U BHEIITHUMHU
3aMHTEPECOBAaHHBIMHA CTOPOHAMHU
MOCPEICTBOM OTHCAHUS

Excellen | peurenuit
ce)
4. I'. JunamMuueckui myi
CereBast | UCHOJHMTENEH Ha
(TIpOEKTH | OCHOBE MaTTepHA

as) «Anpamnrepy ¢
CTPYKTYp | MHTErpauuen

ac KaJICHIAPHBIX CHCTEM
BpemenH | (Google Calendar API,
BIM Microsoft Graph) —

¢dopmupo | Kiacc

BaHHEM DynamicTeamAllocator
npouecc | hopMHpyeT KOMaHIy Ha
HBIX OCHOBE JIOCTYITHOCTH
KOMaH pecypcoB 1 TpeOyeMbIX
KOMIIETCHLIUN U3
cupaBouyHnka SkillMatrix

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

IIpaktuueckoe 3aganue Ne5
Hasanue: Monenuposanue
OpraHU3alMOHHON CTPYKTYPHI U
pacnpezieieHue OTBETCTBEHHOCTH Ha
OCHOBE TPOIIECCOB

ens: OcBoeHnEe METOIOB TTOCTPOCHUS
OpPTraHU3AIMOHHBIX CTPYKTYP KOMITAHUH
Ha OCHOBE ITOIX0a K YIIPaBICHUIO
Ou3HEeC-TIpoIecCCaMt U yMEHHE

3¢ (HeKTUBHO pacpeaesiTh
OTBETCTBEHHOCTh MEXTy YWICHAMHU
KOMAaHJIbI pa3pabOTIYNKOB U
MIPEICTaBUTEISIMHU 3aKa3UUKa.

3anmava: Pa3paboraiite cxemy
pacnpejiesieHus poJied U 30H




HCIOJIBE30BATh
KOMaHIHEIE
CpeacTBa
pa3paboTku
KOMITBIOTEPHO
o
MPOrPaMMHOTO
obecreueHus
Ocy1ecTBIATh
KOMMYHHKAIIA
HC
3anHTEpEeCcOBa
HHBIMH
CTOpPOHAMU

OpraHU3aIlMOHHON CTPYKTYPHI
KOMITIaHUH, OPUEHTHPOBAHHON Ha
TIPOIIECCHI.

3apaua: [IpencraBpTe KOMIAHUIO
CPEIHET0 pa3Mepa, 3aHUMAIOLIYIOCS
pa3paboTKON aHATUTUIECKOTO
MPOrpaMMHOT0 oOecrieueHHs s
ou3Heca. HeoOxoammo opraHu3oBarth
B3aUMOJIEHCTBIE KOMaHIbI
pa3pabOTUHKORB C KIIFOUEBBIMU
MOJIb30BATEIISIMHU NIPOAYKTa —
OTJenaMy MapKeTHHIa, IPOJaX U
aHAJIMTUKHY KiIHeHTa. OIMUIINTE
CTPYKTYPY KOMMYHUKAIMOHHOI'O
B3aUMOJICHCTBUS MEKIY
rnojapasAeIeHusIMU, BBIIEIINUB POJIU
COTPYAHUKOB BHYTPU KOMAHbI
Pa3paboTYNKOB U BHELITHUX
MOJIb30BATENEH.

Bompocsr aitst o0cykaeHus:

1. KTo momxeH BhICTyHaTh
MOCPEAHUKOM MEKTY
pa3paboTUNKaMU | TTOJIb30BATEISIMA
(MapkeToyoTaMu, aHATUTUKAMH)?
Ormpenenure poiab TAKOTO
COTpYAHUKA.

2. Kak yacTo nomxHa IpOBOAUTHCS
CHHXPOHHU3ALIUS MEXKTY
y4aCTHUKAMU MPOEKTA JUIS OLICHKH
COOTBETCTBUSI pa3padaThiBaeMOro
I1O oxkumaHusIM 3aMHTEPECOBAHHBIX
CTOpOH?

3. [Ipeanoxxure METOAbI

OTBETCTBEHHOCTH CPEAM YIaCTHUKOB
MPOeKTa Mo pa3paboTKe KOPIOPATUBHON
nHpopmarmorHoi cuctemsl (KMC). B

CXEME YKaXUTE CICAYIOUTNE AIICMCHTBI:

1. OcHOBHBIE MTOJPA3AEICHNS KOMIIAHUH
(pa3paboTurku, ciayx0a MoaIepKKH,
MapKeTOJIOTH).

2. Ponu 1 30HBI OTBETCTBEHHOCTH
Ka)XJI0i TPYTIIIHIL.

3. Kanassl KOMMyHUKaIUI U TOPSAI0K
COIJIACOBAHMSI N3MEHEHUH B IIPOEKTE.

[Ipaktuueckoe 3aganue No6
HasBanue: CornacoBanue CpoKoB
3aIrycka mpoeKTa udpoBoit
TpaHchopMaIuy OTAea aHATUTHKH

3amauqa:
IIpencraBeTe cebst pykoBomutTenem IT-
OTJeJla KPYITHOM KOMIIAHUH,




MOHHMTOPHUHTA yIOBICTBOPEHHOCTH
MOJIh30BaTelNel pe3ybTaTaMu
pa3pabOTKH U MPETIOKHUTE
WHCTPYMEHTBI KOHTPOJISI KauecTBa
MPOJYKTA.

[IpakTrueckoe 3ananue Ne6
Hazpanue: [lmannpoBanue paboT mo
BHE/IPEHUIO HOBOM TEXHOJIOTUU
00pabOTKHU TaHHBIX

3anayva:

Komnanwust 3annMaeTcst 00pa0doTKOMH
0OJIBIIOT0 00beMa CTATUCTHUSCKUX
naHHbIX. [lepen Bamu 3amaya
OIICHUTH BPEMCHHBIC PAMKHU U
COTJIACOBATH CPOKH BBITIOTTHEHHS
CIIEYIOIINX MEPOTIPHSITHI:

1. IToaroToBka TEXHHYECKOTO
3a1aHuA (aHAIN3 TEKYILIHX
MOoTpeOHOCTEN KOMIIaHUH U cOOp
WCXOJHBIX JaHHBIX)

2. [lpoBenieHre MUIIOTHOTO
TECTHPOBAHHS BEIOPaHHON
TEXHOJIOTHH

3. UHTerpanyst HOBO# TEXHOJIOTHH C
CYLECTBYIOIIUMHU
WH(POPMALMOHHBIMH CUCTEMaMHU
4. Obyuenmne mepcoHaia paboTe ¢
HOBOH cHCTEMOM

5. ®uHaNbHOE TECTUPOBAHUE U
3aITyCK CHCTEMBI B IKCILTYaTaIlHIO

OCYILIECTBIAIOMEH HNPPOBYIO
TpaHc(HOPMAIHIO CBOCH e TEIEHOCTH
ITyTeM peopraHu3aIiy OU3HEC-
nporeccoB. Bama nens — obecneunTsb
3¢ PEKTUBHOE COTPYAHUUECTBO MEKIY
(YHKIIMOHAIBEHBIMH JIeTIapTaMEHTaMHU
KOMIIaHUH (aHAJUTHUKA, MAPKETHHT,
¢unancel 1 UT-nognepxkka) u
COOJIFOCTH CPOKH BBITIOJHEHUS KPYITHBIX
WHUIMATHB TU(POBOI TpaHCHOPMAIIHH.

BrimonHuTe cneqyromye maru:

1. Co3naiiTe MaTpuily OTBETCTBEHHOCTH
RACI (Responsible, Accountable,
Consulted, Informed) 1151 OCHOBHBIX
(yHKIWH y9aCTHUKOB MPOEKTA.

2. CocTaBbTe paclyCaHUe BHITOJHEHUS
paboT Mo KaXI0MY 3TaIy UPPOBOTO
mpeoOpa3oBaHus C yKa3aHHEM
KOHKPETHBIX UCTIOJIHUTENCH U
KOHTPOJIBHBIX TOYeK (milestones).

3. [Ipoananuzupyiite BO3MOXKHBIC PUCKU
HECOOJII0/IEHNSI YCTAHOBJICHHBIX CPOKOB
U pa3paboTaiiTe Mephbl pearnpoBaHus Ha
TaKue COOBITHSI.

4. TToaroTOBLTE MPE3CHTAIIHUIO,
JIEMOHCTPUPYIOIILYIO COTIaCOBAaHHBIN
MTaH-rpauK BBIMTOJHEHUS MPOEKTA U
CTpaTErvi0 MUHUMH3AIUH PHUCKOB
HapPYIIEHHST CPOKOB.

Tewma 3.

I1K-3

UIIK-3.1

3ananue 7. Y cTaHOBHUTE NPABUIBHYIO

3aganue 7. YCTaHOBUTE JOTHUYECKYIO

ba3zosbsrii (1-3




Uudopma
[IHOHHBIE
TEXHOJIOTH
U B
PEHHKUHH
pHUHIre
6us7Hec-
MPOIIECCOB

Cnocoben
o0ecrneyuThb
corIacoBaHue
TpeOOBaHU K
KOMIIBIOTEPHO
My
MPOTPaMMHOM
y
o0ecIeYeHuro
c
3aMHTEpEeCcoBa
HHBIMH
CTOpPOHAMH

3HaTh
METOIOIOTHHN
pa3paboTKu
KOMITBIOTEPHO
ro
MIPOrPaMMHOIO
obecreueHus
u
TEXHOJIOTHEH
MPOTPaMMHUPO
BaHU4, a
TaKKe
TEXHOJIOTHH
MIPOSKTUPOBAH
Ui u
HCIOIb30BaHU
51 0a3 JaHHBIX

MOCJIE0BATENFHOCTD ITAIIOB
BHEpeHUs1 NHYOPMALOHHON
CHCTEMBI OAJIEPKKHI
PEHHXHUHUPHUHTA OU3HEC-TTPOIIECCOB
1. AHanu3 u JOKyMEHTHUPOBAHUE
«Kak ecTb» (As-Is) ¢
WCITIOJIb30BaHUEM HHCTPYMEHTOB
OM3HeC-aHAINTHKH

2. IlpoexTrpoBaHUE LIEIEBON
ApXUTEKTYpHl 0a3bl JAHHBIX HA
OCHOBE TMEPENPOCKTUPOBAHHBIX
MIPOIIECCOB «KaK AOKHO OBITHY (To-
Be)

3. Pa3zpaboTka wiu ajanTanus
MPOrPaMMHOI0 00eCIIeUeHUS
(BKJTFOYAsT MHTETPALINIO C
CYIIECTBYIOIIUMHU CUCTEMaMHU)

4. TecTupoBaHHE MIPOLECCHBIX
CLICHApHUEB U BaJH AN
KOPPEKTHOCTH 00pabOTKM JaHHBIX

5. IlunotHOE BHEAPEHUE U
MOHUTOPHHT KIIFOUEBBIX IMOKa3aTeIen
saddexruBHOCTH (KPI) €
NPUMEHEHUEM CPEICTB aHaIH3a
JTAaHHBIX

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

3ananue 8. Beibop UT-perenus s
PEHHXWHUPHHTA TIpoIiecca
00CTyXKUBaHHS KIIMEHTOB

Bam nopyueHno nposecTH
PEMHXUHUPHUHT OM3HEC-TIpoliecca
«O0bpaboTka oOparieHnii KINCHTOB B
TEXIOJACPIKKY» B

MOCJIeIOBATENILHOCTD TPUMEHEHUS
nHGOPMALMOHHBIX TEXHOJIOTUH NPH
PEeUHKUHUPHUHTE TIpoiiecca 00paboTKH
3aKa3a KJIMEHTa B KOHTEKCTE PO
«AHanu3 1aHHBIX»

1. Coop u Bu3yanm3aIys JaHHBIX O
TEKyIlIEeM IPOIECCE C TTOMOIIBIO
WHCTPYMEHTOB MIPOLIECCHON aHATUTUKU
(Process Mining)

2. BrIsiBiI€HHE «y3KHX MECT» U
aHOMaJIMil Ha OCHOBE CTATHUCTHYECKOTO
aHaJM3a JIOroB MH()OPMAIIMOHHBIX
cUCTEM

3. MoaenupoBanue
ONITHMHU3HMPOBAHHOTO MpOLIECCa B CpeJie
BPM-cucremsl ¢ yuérom TpeOoBaHMIA K
CTPYKTYp€ JaHHBIX

4. IIpoexTupoBaHUEC HOPMAITU3OBAHHOU
cXeMbl 0a3bl JaHHBIX,
MOJIAEPKUBAIOILEH CKBO3HON MpoLiecce
«OT 3aKa3a JI0 OTTPY3KI»

5. Peanu3zanms XpaHUMBIX IPOLIEAYD U
TPUTTEPOB U1 aBTOMATU3ALMN
KOHTPOJIBHBIX TOYECK IIpouecca

ITpaBuabHas MOCIEAOBATENBHOCTE: 1 —
2—-53—-54->5

3ananue 8. [IpoekTnpoBanue
NT-apXuTEKTypsI JUIsl PENHKUHUPHUHTA
JIOTUCTHKH

PopmyIHpoBKa
Komnanus-quctpuObI0TOp MPOIYyKTOB
MIUTaHMS IPOBOANT PEHHKUHUPUHT
npoiiecca «YnpaBlieHUE HEMOUYKOU

MUHYTBHI)




UIIK-3.2
YMmetb
TPOBOJIUTH
aHamn3
WCTIONTHEHHS
TpeOOBaHMS K
KOMIBIOTEPHO
My
POrpaMMHOM
y
00eCTeYeHn 0
"
BEIpa0aThIBATh
BapHaHTHI
peanu3anun
TpeOoBaHMIT K
KOMIIBIOTEPHO
My
POrpaMMHOM

y
00€ECIIEYUEHHIO

KOMIIaHUHU-TIPOBaiiepe
SaaS-pemenutii. Texymuii mpomecc
XapaKTepU3yeTCsL:

® CpeJIHUM BpEMEHEM OTBeTa > 4
9acoB;

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

® BBICOKOI Harpy3Kkoi Ha
omneparopos (80 % pabouero
BpEMEHU — PYTHHHBIE 3aIpOChI).

3anaun:

1. Onpenenure 3—4 KITFOYEBHIX
tpedoBanus k UT-cucreme mist
PEMHXHUHUPHHTA TIpoLecca.

2. Beibepute omHO U3
npeainoxeHHpix UT-pemenuii

3. Onumure 3—4 QyHKIMOHATBHBIX
MOJYJ1sl BHIOPaHHOTO PEeIICHHS,
KPUTUYECKU BOKHBIX IS
BBITIOJTHEHUST TpeOOBaHUH 13 11. 1.

4. Tlepeuncnure 2—3 pucka
BHE/IPEHHUS BBIOPAaHHOT'O PELICHUS U
MPEJIOKHUTE CIIOCOOBI X
MUHHUMHU3ALHH.

[IpaxTrueckoe 3ananue Ne9

3amada: Bel paboTtaeTe B KOMaH/I€e
PEHHXUHUPHUHTA OU3HEC-TIPOLIECCOB
KpynHoi komnanuu. [locne
MIEPBUYHOTO aHAIIN3a OBLIO
BBISIBJICHO HECOOTBETCTBHE MEKAY
umeroneiics HHPOPMaOHHOHI
CUCTEMOMW ¥ HOBBIMH TPEOOBaHUSMHU
Ou3Heca, BEI3BAHHBIMH U3MECHEHUSIMH
B CTPYKTYpE MPOLECCOB.

MOCTaBOK». L{esib — CHU3UTH U3ICPIKKH
Ha JorucTuKy Ha 20 % ¥ yBeIHIuTh
TOYHOCTbH IOCTaBOK A0 98 %.

3anauu:

1. Chopmymupyiite 4 TpeGOBaHUS K
NT-apxurekrype cucTeMbl
peuHXHHUpPHHTA. 1 KaX10To

2. llpennoxute apXUTEKTypHBINA
11a0JI0H U3 CIIHCKA!

3. Hapucyiite ynpomgénHyto cxemy
ApXUTEKTYPHI (B BUAE TEKCTa HIIH
OJIOK-THarpaMMBbI)

4. Yxaxure 2 mpeuMyIiecTsa u 2
OrpaHUYEHHS BEIOPaHHON apXUTEKTYPHI
IUIs 337124 PEUH)KUHUPUHTA.

IIpaktuueckoe 3aganue Ne9

3anmava: Bam mopyueHo pa3paboraTh
HOBYIO BEPCHIO TPOrPAMMHOTO
obecnieueHus 11t
aBTOMAaTHU3UPOBAHHOTO aHAIIN3a
JTAHHBIX, KOTOPOE ITO3BOJIUT
PYKOBOJICTBY KOMITAHUHW TIOTY4aTh
JIETAITLHBIC OTYETHI O COCTOSTHUW PBIHKA
1 KOHKYPEHTOCTIOCOOHOCTH TPOIYKITHH.

Bame 3aganue:
1. IlepeuncinTe U MpoaHATM3NPYHTE




1. IIpoananu3upyiTe NprUBEICHHbBIE
HIDKE TpeOOBaHMS K N3MEHEHUSM B

WHPOPMALIUOHHON CUCTEME H
BBISIBUTE CYILIECTBYIOIINE
HEIOCTAaTKH WIH OIPaHUYCHUS
TEKyIIeld BEpCUH IPOTPaMMBI.

TexHnuueckoe Texymue
TpeboBaHue BO3MOKHOCTH
ABTOMAaTH3AIMS Ortyer
€)KEIHEBHOTO ¢dhopmupyercst
oTYeTa 10 BPYYHYIO
KITIOYEBEIM KaKJIbIi
TOKa3aTeIsIM pabouwnii 1eHb
3¢ PEeKTHBHOCTH CHETIHATICTOM
(KPI) Bcex

NoApa3IeNeHUN

Bo3moxHoCTh Cucrema
HUHTEPaKTUBHOTO MOJIEPIKUBACT
aHaJIM3a JAaHHBIX C | JIUIIH 6a30BYIO
UCTIOJIB30BAaHHEM | BU3yaJIHM3alHIO
Bl-nardopmel JTAaHHBIX
Macmrabupyemo | OrpaHuveHHas
CThb MOJIePIKKa
HHPPACTPYKTYPHI | MHOTOIOJIH30Ba
JUTSL pOCTa YHCIIa TENBCKOTO
oJTb30BaTeNIeH pexnMa
HHcTpymeHTs AJIMUHUCTPATO
yIaJIeHHOTO p 00s13aH
aQIMUHUCTPUPOBA | (PU3UIECKU
HUS U MPUCYTCTBOBATh
OOHOBJICHHUS JUT HACTPOHKH
CHCTEMBbI 1 0OOHOBJICHUH

2. IlpenynoxuTe BapuaHTHI
MOJICPHH3AIMH CYIIECTBYIOLIETO
MPOrpaMMHOT0 00ecTieYeHus JIn0o
apryMeHTUPYHTEe HeOOXOUMOCTh
BbIOOpA AbTEPHATUBHON
WH(POPMAITMOHHOM CUCTEMBI.

ClIeAyIoIIre HOBbIE (PyHKIIMOHATIBHBIC
TpeOOBaHMS K IPOrPAMMHOMY
o0ecredyeHuIo:

e nrepdeiic monkirouenus API k
BHEUIHUM MCTOYHHUKAM JTAHHBIX
(CTaTHCTUYECKUM CITy:K0aM, COLICETSIM);
e [loanepxka MalIMHHOTO 00y4eHUS
JUISL BBISIBJICHUS CKPBITBIX
3aKOHOMEPHOCTEH U NPEACKA3AHMS
OYAyIIMX TCHCHIIHIA,

e JloBBIIIICHNE YPOBHS 3aIIUTHI
KOH(HICHINATBHBIX JaHHBIX
MI0JIb30BAaTENICH U COOII0CHUE HOPM
GDPR,;

¢ ABTOMAaTU3UPOBAHHOE CO3JaHNE
OTYETHOCTH U 3KCIIOPT JaHHBIX B
Excel/PDF-daiinbr.

2. Jlng kaxxaoro TpedoBaHus
OTIpeICTTUTE MIPUOPUTETHI PEeATHIAIIH
ucxons U3 PakTopoB CTOUMOCTH,
TEXHUYECKOUN PeaTu3yeMOCTH U TIOJIb3bI
JUTSE KOHEYHOTO TTOJTb30BATENS.

3. Pazpaboraiite BapraHT OSTAITHON
peanu3anyy yKa3aHHBIX TPEOOBaHHH.

4. Paccunraiite mpuMepHbIe
TPyZO3aTparthl U OI0KET HEOOXOIUMBIX
pecypcoB ISl peau3alyu
MIPeNJI0KEHHBIX N3MEHEHUH.




Tema 4.
TexHoor
us
PEUHXUHU
puHra
OusHec-
MPOLIECCOB

I1K-9
Cnocoben
OCYIIECTBIISITh
OIICHKY U
cOorIacoBaHue
CPOKOB
BBIIOJIHEHHS
IIOCTABJIEHHBIX
3a7a4

HIIK-9.1
3HaTh
THIIOBBIE
pelieHus,
OMOINOTEKU
MIPOTPaMMHBIX
MOJYJIEH,
Ia0JIOHBI,
KJIacChI
00BEKTOB,
HCIIOJIb3yEeMbIC
pH
paspaboTke
KOMITBIOTEPHO
ro
MIPOTPaMMHOTO
obecreueHus

3ananue 10. YcranoBute
MPABIIIBHYIO MTOCIIEA0BATEIEHOCTD
3TAIOB pean3aliyl PEHHKUHIPHUHTA
Ou3Hec-Tpolecca ¢ MPUMEHEHUEM
TUTIOBBIX MA0JIOHOB
MIPOCKTUPOBAHMSI I OUOJIHOTEK
MPOrPaMMHBIX MOJYJICH

1. AHanmu3 TeKyLIero COCTOSHUS
mporiecca ¢ IpUMeHeHHEM
OMOTMOTEKN TPOIIECCHON aHAUTHKH
pm4py 171 U3BNEUEHHS MosIeTel U3
JIOTOB WH()OPMAITMOHHBIX CHCTEM
(meron discover dfg())

2. IIpoexTupoBaHue 1EIEBOM
ApXUTEKTYPHI Ipolecca C
WCTIONb30BaHUEM I1a0I0Ha
«Crtparerus» (Strategy) 1t
napamMeTpH3aluy aJropuTMOB
MapuIpyTH3aIUK 33,124 B
3aBHUCHMOCTH OT KOHTEKCTA JTAHHBIX
3. Peanuzanus cinost opkecTparun
nporecca Ha 60aze Camunda Engine c
npuMeHeHueM mabnona «Komanmay
(Command) a1t MHKATICYJISILIAA
onepanui HaJl IPOLECCHBIMU
nHcTtancamu (StartProcessCommand,
CompleteTaskCommand)

4. VHTerpanus ¢ aHaIuTHICCKUMHU
MOJIYJISIMU Yepe3 I1a0JIoH
«AnanTep» (Adapter): aganranus
nHTep(eiica Kmacca
MLModelPredictor (6ubiaroTeka
scikit-learn) x uaTepdeiicy
ProcessDecisionService

5. BHeJpeHre MOHUTOPHUHTA Yepe3

mabnon «Habmonatensy (Observer):

3ananue 10. YcTaHOBUTE JOTHUECKYIO
MIOCJIEI0BATEILHOCT BHEIPEHHS

(G poBOTO TBOMHMKA OM3HEC-TIpOIEcca
C MCIIOJIb30BaHUEM THIIOBBIX PELICHUH
JUISL aHaJIM3a JaHHBIX U MAllHHHOTO
oOyueHus

1. ®opMupoBaHre €TUHOTO TOTOKA
coOwrtuii (Event Stream) uepes kiacc
ProcessEventCollector, peanu3syromuit
nartepH «®Dacam» A arperanum
JAHHBIX U3 UCTOYHUKOB:
tparzakimonnsie b/ (JDBC), noru
mpunoxkenuit (Log4j), loT-cencopst
(MQTT-kmuent u3 6udaunorexku Eclipse
Paho)

2. IlocTpoeHue HCTOPUUECKOTO JaTaceTa
IUTs1 O0Y4eHUS] MOJIeNel ¢ MPUMEHEHUEM
oubmmoreku Apache Spark (DataFrame
API) st Tparcopmanu coObITHIT B
MPU3HAKK: JUTHTEIBHOCTH ITATIOB,
4acToTa BETBJICHUHN, OTKIIOHEHHS OT
JTaNoHa

3. O0yuyeHne NpOrHOCTHYECKOH MOIen
C MCIIOJIb30BaHUEM Kilacca-00&pTKU
ProcessMLPipeline, peanu3yroiiero
mabnoHn «Konsetiep» (Pipeline):
npenporeccuHr (oubmmoTteka scikit-
learn), oO6y4enue (anroputm XGBoost
u3 6ubsmoTrexu xgboost), BauaALMS

4. Pa3zBepThIBaHUE MOJICNIN B PEAJIbLHOM
BpPEMEHU Yepe3 MUKPOCEPBHC
ProcessTwinService (ppeiimMBopk
FastAPI) c npumeHennem mabnona
«/lexopaTop» s mobGaBiICHIS
(yHKIIMOHANA: KAIIUPOBAHNE
npenckasanuil (@cache prediction),

Ba3zosbsrii (1-3
MUHYTHI)




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

kiacc ProcessKpiDashboard
TIOJIITUCHIBACTCS HA COOBITHS
ProcessInstanceCompletedEvent mis
OOHOBIICHHUS BU3yaIH3aIHi
(obubnmoteka Plotly Dash)
[TpaBuibHAs MOCIENOBATENEHOCTE: |
—2—>53—-54->5

[IpaxTrueckoe 3amanne Nell
3ananue: Bei paboraere B
HeOOoIBIION KOMaHe Pa3paboTYMKOB
MPOrpaMMHOTO 00ecTieueH s,
3aHMMAIOLIENCS CO3JaHNEM
AHAJIMTHYCCKUX HpI/IJ'IO)KCHI/Iﬁ JJIsA
omsneca. HenaBHO pyKOBOACTBO
PELIMIIO TPOBECTH PEUHKHHUPHHT
CYILECTBYIOLIUX Pabo4nX MPOIECCOB
Balllel KOMaH/bl, IOCKOJIBKY
TEKYIIUE MPOLECCHl HEJOCTATOYHO
3¢ (eKTUBHBI U IPUBOMST K
3ajJiep)KKaM B CPOKax CAauu
HPOEKTOB.

1. [IpoBeauTe MTUArHOCTUKY U aHAIINA3
JIEHCTBYIOIUX MPOLIECCOB B
KOMaH/Ie, UCTIOJb3YsI METOJ
KapTUPOBaHHS MOTOKOB CO3aHUS
nenHoctu (Value Stream Mapping).
2. Omnpenenute cliabble MecTa U
y3KHE 3BEHbS B IIPOIECCAX.
Hanpumep, upe3MepHO JJIUTEIIbHbIC
LIUKJIBI YTBEPIKICHHUS
JTOKYMEHTAIINH, OTCYTCTBUAE YETKUX
KpUTEPUEB TOTOBHOCTH 33]1a4,
HEIOCTAaTOYHAsT AaBTOMATH3aIIHs
PYTHHHBIX OTEpanui.

JIOTHPOBAaHHE aHOMAaJTH

5. NuTerpanus nudpoBoro IBOWHUKA C
HUCTIOJIHUTENIBHOM CUCTEMOI uepe3
mabmnoH «[locpennuk» (Mediator):
knacc ProcessMediator koopnuHupyeT
B3amMozeiicTBre Mexay ProcessEngine
(Camunda), PredictionService u
AlertingService 111 aBTOMaTH4ECKOM
KOPPEKTHPOBKU MapIIPyTOB Iporecca
IIpaBunpHas nmocienoBaTENbHOCTE: 1 —
2—53—-54->5

[IpakTuaeckoe 3amanne Noll

3ananue: [Ipeamnonoxum, Baiia
KOMITaHUsl IPUCTYIHIIA K MaclITabHOMY
MIPOCKTY PEMHKUHUPHUHTA BHYTPEHHHUX
6usHec-mporeccoB. Bac HazHaunmm
OTBETCTBEHHBIM 32 OPraHU3AIHIO
KOMMYHHKaIUH 1 KOOPIUHALIIO
yeunuid paboueit rpynmsl. Cpeu Bammx
00513aHHOCTEH — OpraHu3aIus
B3aMMOJICHCTBUS C Pa3TUIHBIMU
rpynIamMy 3auHTEPECOBAHHBIX JIHIL
(3aKa3umKOB, pYKOBOJAUTEIICH
NOJpa3/eNICHH, COTPYAHUKOB CITYKOBI
9KCIUTyaTalMy 1 pa3padoTIYUKOB
IIPOrPaMMHOTO 00eCIIEYeHH).

Heo6xonumo pemnTs cienyromue
3a/1a4u:

1. YcraHoBuTe TIpaBmIIa
B3aMMOZEHCTBUSA MEX Ty pabodunMu
CpyIIaMy U PYKOBOIUTEISIMU
HampasieHuil. Onpenenure KaHabI
nepenayn nHGopMaIuu (AMEKTPOHHAS
noura, MecceHpkepbl, CRM-cuctemsl,




3. CoBMecTHO BeIpaboTaiite
nepeyeHb NPeJIoKeHUHN 1o
M3MEHECHHUIO M COBEPIICHCTBOBAHUIO
MPOLIECCOB, YUUTHIBAsi MHEHHE BCEX
YJICHOB KOMaH/Ibl U PyKOBOJICTBA.
4. OdbopmMuTe PEKOMEHIAIHNH 10
PEUHKUHUPUHTY B hopme
JOKYMEHTA C IPUIOKEHHEM
rpadugecKkux MaTepraioB (KaprTa
MPOLIECCOB, CXEMa B3aUMOACHCTBUI
u ap.).

5. [IpesenryiiTe moryueHHbIC
BBIBOJIBI M PEKOMEHJAIINH
3aWHTEPECOBAHHBIM CTOPOHAM
(PYKOBOJICTBY, 3aKa3unKam,
KOJUTIETaM CMEXHBIX
MoApa3ieCHui).

6. Mcronb3yst rpynIoBbIe YaThl,
TPEKepHI 33/1a4 ¥ CEPBHCHI
COBMECTHOM paboTsI (Jira,
Confluence, Slack), opranusyiite
paboTy TakuM 00pazom, 4TOOBI
BOBJICYb BCIO KOMaH/y B
00CyX/IeHUe U MPUHSATHE PEICHUH.

[Ipaktuueckoe 3aganue Nel2
3anava: Kommanus npoBoaut
TIOJIHBIM LMK PENHXKUHUPUHTA
CBOMX ITPOU3BOJICTBEHHBIX U
yHpaBJIeHYecKrX npoueccos. Pabora
BKITIOYAET:

TpebGoBaHNA K BBITIOTHEHUIO
3aJjaHus:
1. JlaiiTe XapaKTepUCTHUKY

4aT-KOMHATHI).

2. OpraHu3syiite COBMECTHYIO paboTy
HaJl TOKyMeHTOM «OnHcaHne 1eneBoit
MoJIeJIi OU3HEC-TIPOLIECCOBY,
HCTONB3Ys 00JauHble HHCTPYMEHTEI
COBMECTHOT'O PEIaKTHPOBAHUS
nokymenToB (Google Docs, Microsoft
Teams, Confluence).

3. HaznaubTe ponu u 00s3aHHOCTH
YJICHOB PabOye TPYIIIBL, 3aKPETINB HX
B €JUHOM JIOKYMEHTE, JOCTYITHOM BCEM
y4aCTHHUKAM MPOEKTa.

4. IlpuMeHsist COBpeMEHHbIE
MHCTPYMEHTHI T1aHupoBanust (MS
Project, Jira, Asana), co3naiiTe
KaJIeHIapHBIH TU1aH paboT IO MPOEKTY
PEMH)XUHUPUHTA, YYUTHIBAs
B3aMMO3aBUCHMOCTH 33/1a4 U PECYPCHI
KOMaH/IbI.

5. HactpoiiTe perynspHyIo OTIIPaBKy
CTaTyc-0T4YETOB 3aUHTEPECOBAHHBIM
JMIAM, cOO0IIIast O JOCTHIHYTHIX
pe3ysibTaTax M BOSHUKAIOLINX
npoObiemMax.

[Ipaktuueckoe 3aganue Nel2
3agada: PykoBOACTBO KOMIIaHUU
MIPUHSUIIO PEIICHUE 3aITyCTUTh
porpaMMy pEeMHXXUHUPHUHTA Psiia
BOKHEHIINX OU3HEC-TIPOLIECCOB.
OmHako pyKOBOACTBO 0KHIaET
3aBEPIICHUS ITPOCKTA B CKATHIE CPOKH,
YTO CTABUT IEPE] BaMU 3a7auy
THIATEJILHON OIEHKH BO3MOKHOCTEN
KOMAaHJIbI 1 0OBEKTUBHOTO yUeTa
OTrpaHUYCHUH.




BEIOpaHHBIX BPEMCHHBIX PAMOK
KaXJI0H cTaauu.

2. [IpuBeauTe MpUMeEp peanbHOR
MPOJIODKUTEIBHOCTH aHAJIOTUYHBIX
MPOIIECCOB B APYTUX KOMIAHHSIX
(ecyi U3BECTHO).

3. [IpenocTaBbTE UTOTOBBII
JIOKYMEHT C MOJAPOOHBIM OITMCAaHUEM
BaIllero METOJ1a OIICHKH U PacUyeTOB.

Ilepen Bamu cienyromias CUTyaLust:

1. 3aka3unk TpeOyeT 3aBepIINTH POESKT
PEHHXUHUPHHTA POLIECCOB 3aKYMOK U
MIPOU3BOJICTBA 32 O MECSLIEB.

2. ITo Bamemy mpeaBapUTEILHOMY
pacueTy 3TOT ke 00beM padoT 3aiimer
OKOJIO 8 MecsLEB.

Tpebyercs:

IIpousBectu cpaBHUTENBHBINA aHATU3
BO3MOXKHBIX ITyTel YCKOPEHHSI CPOKOB
BBINOJIHEHMS 33134 (BKIIIOYast
COKpaIlleHHE KOJNYECTBa
IMPOMEIKYTOYHBIX 3TAIIOB, YBEJINYCHUC
YHCJICHHOCTH MIEPCOHANA, PUBJICUYCHHE
KOHCYJBTaHTOB).

ApPryMeHTHPOBaHHO COCTABUTh
NpPESIOKEHHUE 3aKa3YHKY C
JeTain3anueil cnoco0oB COKpaleHus
CPOKOB.

[IpospeMoHCTpUPOBATH CIIOCOOHOCTH
apryMEHTUPOBAHO OTCTAUBATh TO3ULHIO
OTHOCHUTEIILHO peallbHbIX CPOKOB
BBIIIOJTHCHUS 3a4a4U.

Tema 5.
Bri6op
HPOLIECCOB
UL
PEVHKUHH
puHra

I1K-3
Cnocoben
o0ecrneyuThb
corIacoBaHue
TpeOOBaHMIT K
KOMITBIOTEPHO
My
MPOTPaMMHOM
y
00€eCIeYeHUIO
c
3aMHTEPECOBa

HIIK-3.1
3HaTh
METOA0JIOTHH
pa3paboTKu
KOMITBIOTEPHO
ro
MPOrPaMMHOIO
obOecreyeHust
u
TEXHOJIOTHEH
MIPOrpaMMHUPO
BaHHUs, a

3ananue 13. [Ipu BeIOOpE OU3HEC-
mporiecca Ui peHHKUHUPUHTA B
KOMIIaHWH BEISBIICHA
HEO0XOUMOCTh PaJMKaIbHOM
Tparcdopmanuu npoiecca
«YTIpaBiieHuE B3aUMOOTHOIICHUSMU
¢ xiuentamu (CRM)». Kakoit
KpUTEpHI BBIOOpA TIporiecca
HAMWBOJIEE o60ocHOBaH ¢ TOYKH
3pEHMUSI MOCIEAYIOIIETO
MIPOEKTUPOBAHUS 0a3bl JAHHBIX?
BapuaHTbl OTBETOB:

3ananue 13. [Ipu ananmze moprdens
OM3HEC-TIPOLIECCOB I PEUHKUHUPUHTA
npumensiercst Matpuna «lloTennman
yiyutnenust / Cnoxxnocts UT-
peanuzanuny. Kaxoii npouecc
CJIEAYET BbIOpaTh B MEPBYIO OUepeb
JUTSL PEUH>KUHUPHUHTA TIPU YCIOBUH

PO UIIS TOATOTOBKH «AHAIIN3
JaHHBIX» U TPeOOBaHHUSI MUHUMHU3ALMN
puckoB nipu pazpadotke [10?
BapuaHTbl OTBETOB:

A) Ilporiecc ¢ BBICOKUM MOTEHIIMAIOM

IToBbIMIEHHBIH
(3-5 MmunyT)




HHBIMH
CTOpPOHAMH

TaKkxKe
TEXHOJIOTHH
MIPOEKTUPOBAH
us 1
HCIIOIL30BaHU
s1 0a3 TaHHBIX

A) Bricokas cTparernyeckas
BaXHOCTH TIpoIiecca s
JIOCTHKEHHS OM3HEC-TIeeH

b) Hanmuue 6onpiioro ooséma
Pa3HOPOJIHBIX TaHHBIX U3
Pa3pO3HEHHBIX NCTOYHUKOB,
TpeOYIOLIMX UHTETPALIH B €TUHYIO
HOPMAJIN30BaHHYIO CTPYKTYpPY

B) Yacrtrie sxato0bI KITHEHTOB Ha
JUTHTEIHHBIE CPOKH 00pabOTKH
3a1pocoB

I') Beicokast TpyZ0€MKOCTh PYIHBIX
oTIepaIyii COTpyIHUKOB OTAEINa
IpoaaxK

IIpaBunbHEI OTBET: b
OO0bscHeHue:

Kputepuit b nanpsmyto cBs3as ¢
npoektupoBaHueM bJl, Tak kak
PEVMHXUHUPHHT TIPoLiecca ¢
Pa3pO3HEHHBIMH UCTOYHHKAMH
JIAaHHBIX TpeOyeT pa3pabOoTKU eIMHOM
WHTETPUPOBAHHOMN CXEMBI 0a3bl
JTAHHBIX (HOpMATH3AIIHs,
MPOEKTUPOBAHUE UBMEPEHUH U
(haKTOB /ISl XpaHWIHIIA JAHHBIX,
CO3/IaHHE eIMHOTO CITPABOYHHUKA
KIIMEHTOB). DTO BIEUET 3a co00it
ApXUTEKTYPHBIE PEIICHUS: BEIOOP

YIIy4LIEHHs] U BBICOKOM CIOXKHOCTBIO
UT-peanuzanmu (TpedyeT pazpaboTku
pacnupeiei€HHON CUCTEMBI C
MHUKPOCEPBUCHOHN apXUTEKTYPOH)

b) IIporuecc co cpenHNM NOTEHIATIOM
YIIyYILIEHHs U HU3KOH CclIokHOCThIO 1T-
peanuzanuu (TpeOyeT ONTHMHU3AIUN
cymectByromux SQL-3anpocoB u
CO3J1aHHS BUTPUH JaHHBIX)

B) IIporecc ¢ BEICOKMM OTEHIHATIOM
yIIydIICHHUS U HU3KOH/CpeaHen
cinoxHocThio UT-peanmzanmu (TpedyeT
MPOEKTUPOBAHUS HOBOU
HOpMaan30BaHHOU cxembl b1 1
peanu3anuy XpaHUMBIX MTPOLEAYDP)

I') IIporecc ¢ HU3KUM TTOTEHIHAIOM
YIIy4LIeHUs U BBICOKOM CIOXKHOCTBIO
UT-peanuzanmu (TpeOyeT MUTpaLiuy ¢
yHacIeT0BaHHOM (halIoBOI CUCTEMBI Ha
NoSQL-penrenue)

IIpaBunbHbI OTBET: B

OOnsicHeHue:

BapuanTt B o0ecnieunBaeT onTuMaibHBIH
OanmaHc MexIy OW3HEec-pe3ylnbTaToM U
UT-puckamu. C  TOukM  3peHUs
METOAO0JOTUI pa3paboTKH 1o
(Hampumep, UTEPAaTUBHOW WM THOKOK),
TaKo# IpolLecC MO3BOJISIET peain30BaTh

tuna bJJ, MUHHUMAaJIbHO YKU3HECIIOCOOHBIH
(pensiuuoHHAas/ My IbTUMOIEJIbHAS ), npoaykt (MVP) 3a KOpOTKMH LMK
MIPOEKTUPOBAHHUE CBS3EH «OMUH-KO- | MMPOEKTUPOBAHNE HOPMaJTM30BaHHOM
MHOTHM» MEXIY CYIIHOCTSIMU cxembl b/ (3—4 nHopmanbHbIe HOPMBI) U
«Knmnent—-3aka3—BzaumoneicTBue», | XpaHUMBIX pouenyp — 3TO
peanuzauuto ETL-nponiecco mis KOHTPOJINPYEMBbIE 3a/1auu c
KOHCOJMAIMU NaHHBIX. OCTaJIbHBIE | MpeacKa3yeMoit CJIO’)KHOCTBIO, HE
KPUTEPHHU BayKHBI 1711 OM3HEca, HO He | TpeOyromue TIOJIHOM 3aMEHBI




OTIPENIENAIOT CIICHUPHUKY
npoektupoBaHus b/ kak KJr04eBOro
UT-apredakra pemH>KUHAPHHTA.

[Ipaktruueckoe 3aganue Nel4
3amaua: [Ipeamnonoxum, Bb
paboTaeTe B OT/IE)IC aHATUTHKH
KpYIIHOI MPOU3BOACTBEHHOU
KOMIIaHHH, 33]1a4eil KoTOpoi
SIBJIIETCS TIOBBIIIICHUE
MIPOU3BOAUTEILHOCTH U CHUYKEHUE
u3JiepkeK. B paMKkax HHUIIMATUBBI
PEUHXUHUPHUHATA BaM MIPEICTOUT
BBIOPATh HECKOJLKO MPOIIECCOB IS
MIEPBOOYEPETHOTO NIEPEOCMBICIICHUS
u onrruMm3aruu. Cremyronme
KaHJUaThl HA PEUHKMHUPHHT:

aApXUTEKTYphl. B oTinume ot Bapuanra A
(BBICOKHE PHCKH MHKpOCEepBHUCOB) U I
(MHTpanyss ¢ BBICOKOH CTOMMOCTBIO
mpoBaja), BapuaHT B MHUHUMH3UpPYET
TEXHUYECKUH JIONT U MO3BOJISET OBICTPO

MIPOJIEMOHCTPHPOBATH [IEHHOCTb
PEHHXMHUAPHHTAa  4epe3  YJIydlIeHHe
METPHUK (cokparienue BpeMEHHU
00pabOTKM  TpaH3akIUi 3a  CU€T

ONTHMHU3HPOBAaHHBIX ~ HWHICKCOB U
npoueayp). Bapumant b maér Hu3Kyro

OoTIauyy, He ONpaBAbIBasl 3arpaTrbl Ha
PEHMHXHHUPUHI  KaK  PaJuKaIbHOTO
MIEPEOCMBICIICHHS.

IIpaktuueckoe 3aganue Nel4

3anmava: Bam He00OX0AMMO MOATOTOBUTh
MIPE3EHTAIMIO U CIIEHAPH IEPETrOBOPOB
C 3aMHTEPECOBAHHBIMH JIMIIAMHU
(PyKOBOJCTBOM, COTPYAHUKAMH
Nopa3/IeJIEeHU |, KINEHTaMU 1
ITOCTABIIUKAaMH) 110 BOIIPOCAM
coTJIacoBaHMS TpeOOBaHMI K
PEUHKUHUPHUHTY ABYX paHee
OTOOpaHHBIX ITPOLIECCOB (CM. 3aJaHHe
Nel).

PaspaboraiiTe cienyronyro
JIOKYMEHTAIIHIO:

IToapoOHBIi TIaH MPE3CHTAIINH,
OTpaXXarolMK X0/1 BCTPEUH, BbIJIENICHNE
CWJIBHBIX U cl1a0bIX CTOPOH BBIOPAHHOTO
npouecca, JEMOHCTPALIUIO BBITOJIbI U
PUCKOB PEUHKUHUPUHTA.

Martpuiy corjiacoBaHusi HHTEpPECOB U




IIpouecc 3aKynKU ChIpbs U
MaTepHajoB

Jloructrka nocTaBoK roTOBOM
MPOAYKIHNU

KonTpone xauecTBa mpon3BoANMOit
IPOAYKLHMH

MapKeTHHT U IPOABHKEHUE TOBAPOB
Byxranrepckas 0OT4€THOCTh U
(hMHAHCOBEIH y4eT

Onenure Kaxabli Mpolecc 1mo
CIEIYIOIINM KPUTEPHUIM:
[ToTeHnman 3KOHOMUU PECYPCOB
(puHAHCOBBIX, YETOBEUECKHUX,
MaTepUaIbHbIX);

Bo3MoXHOCTH yBEeNUYECHUS IPHOBLIH
WM pacIlUpEHus T0JIH PHIHKA;
CI0XHOCTD pean3aliui H3MEeHEeHUH
Y YPOBEHB PHCKa JUIsl KOMIIaHWH;
CooTBeTCTBHUE MPOLECCYATBHBIM
CTaHJapTaM U MpaBUiaM KOMIIaHHH;
CreneHp 3aMHTEPECOBAHHOCTH
MEHE/KMEHTA U BOBJIICYEHHOCTD
COTPYJIHHUKOB.

ITo uroram nmpoBeAEHHOMN OLICHKH
BBIOEpUTE JBA-TPH MpoLecca A
PEMHXUHUPUHTA U TOAPOOHO
OTHILIUTE NPEUMYIIECTBA U
MOCIIEACTBUS IPEIIaracMoro
peleHusl.

0’KMJIaHUW PA3IIUYHBIX KAaTETOPUU
3amHTepecoBaHHbIX JuIl (MaTpuiia RACI
WM aHAJIOTMYHAs METO/IMKA).
Crparerun paspereHus
MOTEHIMATBHBIX KOH(PIUKTOB
HMHTEPECOB U MIPEOJOJICHUS
COTIPOTHBIICHUS N3MEHEHUSIM.

Tema 6.
Kopnopar
VBHbBIE
uH(pOpMAaI
WOHHBIE
CHCTEMBI 1

I1K-9
CnocobeH
OCYIIIECTBIISITh
OIICHKY U
corlacoBaHme
CPOKOB

HIIK-9.1
3HaTh
THIIOBBIE
penieHus,
OnOIMOTEKH
MTPOTPaMMHBIX

3ananue 15. Beibepure onun
HanOoJIee MOAXOIAIINNA HHCTPYMEHT
JUTS. MHTErpalyiy pa3HOPOIHBIX
MH(POPMALMOHHBIX CUCTEM B PaMKax
PEMHXUHUPHUHTA OU3HEC-TIPOIIECCOB
KPYITHOH KOMIIaHHH.

3amanme 15. Onpenenure, KaKOW TUTT
KOPIIOpaTHBHOW UH(POPMAIIMOHHO
cucremsl (KMC) nanbonee s3hhexruBen
JUTSL pEMH)KUHUPUHTA ITpoLecca
yIpaBJIeHHUS [ENOYKaMHU TTOCTaBOK
(SCM) B MeXTyHapOIHOW KOMIIAHHH C

IloBLIIIEHHBI
(3-5 munyT)




riao6aabH
Ble
CETEBBIE
TEXHOJIOTH
U B
PEHHKHUHI
puHre
ouzHec-
MPOIIECCOB

BBITIOJTHCHUA
TIOCTaBJICHHBIX
3a1a4

MOJYJIEH,
11a0JIOHBI,
KJIACCHI
00BEKTOB,
HCTIONb3yeMbIe
npu
pa3paboTke
KOMIIBIOTEPHO
ro
MPOTPaMMHOTO
obecrnieueHus

Bapuants! oTBeTa:

1. daiinoBwIif 00MEH B opMare
CSV/XML.

2. CepBUC-OpHUEHTHUPOBAHHAS
apxutekTypa (SOA) ¢
WCTIOJIb30BaHUEM BEO-CEPBHCOB
(REST/SOAP).

3. MOHOJIUTHOE MPUITOKEHHUE C
eanHoM 0a30i TaHHBIX.

4. DJeKTpOHHAS [TOYTa C
MIPUKPETUIEHHBIMA JJAHHBIMIL.

5. Py4yHoe KonmupoBaHUE TaHHBIX
MEX]y CHCTEMaMHU.

[IpaBUiIbHBIA OTBET:

2. CepBUC-OpHUEHTHPOBAHHAS
apxutektypa (SOA) ¢
UCIIOJIb30BaHUEM BEO-CEPBHCOB
(REST/SOAP).

O6ocHoBanwue (0Opazen):

SOA mno3BosigeT HHTErPUPOBATH
Pa3HOPOJIHBIE CHCTEMBI Yepe3
CTaHJApTU3UPOBAHHBIE HHTEP(EHCHI,
obecrieunBast:

I'nbxocTh — CEepBUCH MOXKHO
MEPEUCIIONIL30BATh B PA3HBIX
Mpoleccax.

MacmrabupyemMocTs — a100aBiIeHUE
HOBBIX CUCTEM HE TpelyeT
MepecTpOrKH BCel
MHPPACTPYKTYPHI.

CHmKeHHe 3aBUCUMOCTH OT
BEHJIOPOB — B3aUMOJICHCTBHE YEPE3
OTKPBITBIE POTOKOJIBI.

Pa3BETBIEHHOMN CETHIO ITOCTABIUKOB.
Bribepute oquH BapuaHT

Bapuanrts! oTBeTa:

1. ERP-cuctema ¢ mogyiem SCM.

2. JlokaneHast CRM-cucrema.

3. O0nauHblil cepBUC IS yuETa
CKJIaJICKUX OCTAaTKOB.

4. CucrteMa 3JIEKTPOHHOTO
nokyMmeHToobopota (CO/I).

5. CamommcHoe pemieHue Ha 6aze Excel.
IIpaBuUnbHEIN OTBET:

1. ERP-cuctema ¢ mogyiem SCM.

O6ocHoBanue (00pasen):

ERP ¢ moxynem SCM obecrieunBaer:
CKBO3HYIO BUTUMOCTH IIETIOUYEK
MOCTaBOK — OTCJICKUBAHUE TPY30B,
3aI1acoB, 3aKa30B B €IMHOM
nHTepdeiice.

ABTOMATH3AIHIO 3aKYTIOK —
HUHTETpaLysi ¢ CHCTEMaMHU
[IOCTaBIIMKOB, IPOrHO3UPOBAHHE
noTpeOHOCTEH.

Anamutuky KPI — MOHUTOpHHT CPOKOB
JOCTaBKH, CTOMMOCTH JIOTUCTUKH,
YPOBHS 3aI1acOB.

OTO CHMXKAET U3EPHKKH 3a CUET
ONITUMM3ALIMH 3a11aCOB U YMEHBIICHUS
BpEMEHH Ha COTJIaCOBAHUE 3aKa30B, a
TaKXXC IMOBBIIIACT CKOPOCTh PCAKIIUN Ha
H3MEHEHUS CIIpoca.

[Touemy He ApyTHE BapuaHTHI:
CRM opuenTupoBaHa Ha
B3alMOJEHCTBUE C KIIMEHTaMH, a HE Ha




HIIK-9.2
VYMeTh
HCIIOJIB30BAaTh
KOMaHIHEIE
cpezacTBa
pa3paboTku
KOMITBIOTEPHO
ro
MPOTrPaMMHOTO
obecneyeHus
Ocy1ecTBIATH
KOMMYHHKAIIH
HC
3aMHTEpEeCcoBa
HHBIMUA
CTOpOHAMU

OrpanuueHus:

Bricokue HayabHBIE 3aTPaThl HA
HaCTPOUKY.

Heob6xomumocTs 4€TKOM
periaMeHTaul HHTEpQEncoB.

B peunxuHupuHre sTo
COOTBETCTBYET MPUHIUIIAM
MOJYJIBHOCTH M aAallTUBHOCTH,
MO3BOJISIST OBICTPO TIEPECTPANBATH
MPOIIECCHI O€3 IMOITHOW 3aMEHBI
UT-uadpacTpyKTyphl.

[IpakTrueckoe 3amanue Nel6
3anava: Bamr 3aka3uuk IiaHupyeT
OCYILIECTBUTH KPYITHOMACIITaOHBIH
MPOEKT PEHHXKUHUPUHra OU3HEeC-
MPOLIECCOB C LEJIbIO MOBBILICHUS

3¢ PEKTUBHOCTH YIPABICHUS
npeanpuatueM. OQHOU U3 BaXKHBIX
yacTel MpoeKTa CTAaHET BHEAPEHHE
€IMHOM KOpIIOPaTUBHOMN
nHpopmaimonHoi cucremsl (ERP),
00BbEeIUHSIONIEH BCE MOPa3AeTICHHS
KOMITaHUH. JTa cucTeMa 00eceyuT
WHTETpaIyio HHPOPMAITMOHHBIX
MIOTOKOB, YIPOIIEHUE
JOKYMEHT0000pOoTa U yIyqIlIeHHE
BHYTPEHHEH KOMMYHHKAIIUH.

Y10 HEOOXOMMO C/IEIATh:

1. Uccnenyiite noctymusie ERP-
cucremsbl (Hanpumep, SAP, Oracle,

JIOTHCTHKY.
OO0 TauHbIi CKIAICKONW CepBUC HE
OXBAaTBIBAECT MEKOPTaHU3AOHHBIC
porecchl (HarpuMep, KOHTPAKTHI €
[TOCTABIUKAMHU).

CO/1 dhoxycupyercs Ha JOKYMEHTax, a
HE Ha YIPaBJICHUHU MOTOKaMH TOBAPOB.
Excel ne wMacmrabupyercs s
MEKIYHApOIHBIX  IIEMOYeK W He
o0ecreynBaeT HHTETPALIHIO CHCTEM.

[IpakTudaeckoe 3ananue Nol6

3agaua: [Ipeanonoxxum, Bania KoMmaHaa
paboTtaeT HaJ IPOEKTOM
PEHHXHUHUPHUHTA KPYITHOTO
MEXTyHApOAHOI'O XOJANHIA, YbH
(uranel HaXOIATCS B Pa3HBIX CTpPaHaX
Mupa. [{ns ycnemHoi peanusauuu
poeKTa HeoOxoanMa 3P PeKTUBHASL
KOOPAHHALMS JEUCTBUN MEXKIY
¢bunmanamu, napTHEPaMHu U
MOIPATINKAMH.

Y10 HEOOXOIUMO CHEIIATh:

1. U3yuuTe pacupocTpaHeHHEIE
ria00anbHBIE CETEBBIE TEXHOIOTHU U
UHCTPYMEHTBI, IPUMEHSEMBIC B
MIPOEKTax MMoJ00HOTO MacTada
(mammpumep, VPN, obnaunbie
XPaHUIIHIIA, OHJIAHH-CEPBUCHI
COBMECTHBIX pa3pa00TOK, BUPTyaJIbHbIC
KOMHATBI COBEIIAHH U JIp.).

2. Onpenenure MOTSHIMAIbHBIC
MIPEUMYIIECTBA U PUCKU UCIIOJIb30BaHHUS
JIAaHHBIX TEXHOJIOTHH JIJId Balieh




1C u npyrue) u BEIOEpUTE OJIHY,
HNOIXOAIIYIO [UI Hy XK/l 3aKa34HKa.
Kpatko oxapakrepusyiite
(YHKIMOHAIBHOCTE H OCOOCHHOCTH
BBIOPaHHON CHCTEMBI.

2. Crumanupyiite BHenpenue ERP-
CUCTEMBI C TOUKH 3pEHUS
PEHHXHUHUPHUHTA OU3HEC-TIPOIIECCOB.
Onuumre KIo4YeBble 3Tarbl U
MEPONPHATHUS, HEOOXOIUMBIE IS
YCIELIHOTO Mepexo/ia Ha HOBYIO
CHCTEMY.

3. Beibepute moaxopsmime cpeacTsa
KOMMYHHKAILIUU U COTPYTHUYECTBA
(HampuMep, KOPIIOpaTHBHEIE
COLMAJIbHBIE CETH, BHYTPEHHUE BEO-
MIOPTAJIbI, MEKTPOHHAS T0YTa,
MECCEHJKEPhI U APYTHUE), KOTOPbIE
OyZAyT UCTIONB30BaThCA AJIS
noJiep>KaHus OCTOSTHHOM CBSA3U
MEX/1y BCeMH yYaCTHUKaMH IIPOEKTa
(oTmenamu, NOAPSAYNKAMH,
MOCTAaBIIUKAMH U T.11.).

4, TToaroToBHTE MOMIATOBLIN IIAH
BHeApenust ERP-cuctemsl u
MHCTPYMEHTa KOMMYHHUKAIIUH.

KOHKPETHOH CHUTYaIHH.

3. Paszpaboraiite KOMILIEKC MEP 110
TTOBBIICHHTO 3P PEKTUBHOCTH
KOMMYHHKAIIUU U KOOPIUHALIUH C
HCTOJIb30BaHHEM BBIOPAHHBIX
HHCTPYMEHTOB U TeXHOJorui. [Ipumeprt
BO3MOYHBIX PEHICHUH BKIIOYAIOT
CO3/1aHHE €IMHOTO MopTana Al
XpaHeHus u 0OMeHa daitnamu,
MIPOBEJICHNE PETYJISPHBIX
BUJICOKOH(EPEHIIHI, YCTAHOBKY
crienuanusupoanHoro 110 qis
OTCIIEKUBaHUS MPOTpecca U MOCTAHOBKH
3a/ad.

4. IToAroTOBLTE MHCTPYKIIUIO IS
COTPYJHHUKOB M TAPTHEPOB TIO
NIPaBUIBHOMY HCIIOJIb30BAHUIO
BBIOPaHHBIX TEXHOJIOTUH U
WHCTPYMEHTOB, YTOOBI
MUHUMHU3UPOBATH COOHM U TIOBBICUTH
Ka4eCTBO PabOTHI.

Tema 7.
OCHOBBEI
MOZEIHUPO
BaHUs
OusHec-
MPOIIECCOB

I1K-3
CnocobeH
o0ecreyuThb
COTrIacOBaHUE
TpeOOBaHMI K
KOMITBFOTEPHO
My
MPOrPaMMHOM

y
00€CIIEYEHHTO

HIIK-3.1
3HaTh
METOIOJIOT U
pa3paboTku
KOMITBIOTEPHO
ro
MIPOrPaMMHOTO
obecrnieueHus
u
TEXHOJIOTHEH

3amanue 17. [Ipu MmogenrpoBanuu
ousHec-npouecca «O0padoTka
3aKasa KJIMEeHTa» B HOTAIlUU

BPMN BrisiBIIeHBI crieaytomue
aneMeHThl. Kakue u3 Hux
HETIOCPEJACTBEHHO
OTIPENIETISTIOT TPEOOBAHUS K
MIPOEKTUPOBAHUIO CTPYKTYPHI
PEISIIIMOHHOM 0a3bl JaHHBIX ?

3ananue 17. [Ins peuH>KMHUPUHTA
npoiiecca «AHalu3 NOBEJCHUS
KJIMEHTOBY» TpeOyeTcs Co37aTh
MOJIeJIb, KOTOpas OyneT
WCTIOJIH30BATHCS KaK OCHOBA ISt
MPOEKTUPOBAHUS XPAaHHUIIUILA
nanHbix (Data Warehouse) ¢
BUTPUHAMH aHAIUTUYECKUX OTUETOB.
Kakwne xapakTepuCTHKH HOTAIH




c
3aWHTEpPEeCcoBa
HHBIMHU
CTOPOHAMH

MPOTPaMMHUPO
BaHM4, a
TaKxKe
TEXHOJIOTUHU
MPOSKTHUPOBAH
U U
HCIOIb30BaHU
s1 0a3 DaHHBIX

Bri6epute Bce BepHbIE BApUAHTHI.
BapuaHTb!l OTBETOB:

A) o3 «IIpoBepka Hamuuus
TOBapa Ha CKJIaJe»

b) CynHocTh maHHBIX «3aKa3» ¢
aTpulyTaMu: HOMEp 3akKasa,
JlaTa_CO3/aHUs, CTaTyC

B) Ponesoii myn «Menemxep 1o
MpoJIaXkaM»

I') CoGriTne «IlomydeHne ornartel
OT KJIUEHTa» C aTpuOyTOM
CyMMa_OILIaThl U JaTa_IulaTexa
J) TlocnenoBaTenbHBIN MOTOK
MEXy 3a7auaMu
«DPopMHpPOBAHUE CUETA» U
«OTrpy3ka ToBapa»

IIpaBunpHbIe OTBETHIL: b, I'
OOvbsicHeHue:

Onementsl b u I' conepxar siBHbIE
CYILIIHOCTHU JaHHBIX C aTpuOyTaMu,
KOTOpBIE HAIIPSIMYIO
TpaHCPOPMHUPYIOTCS B TAOIHUIIBI
penssuroHHON b/

OnemenTsl A (1utro3) u /] (moTok)
OIIPEAEIISAIOT JJOTUKY MCIIOIHEHHUS
Ipolecca U peaiu3yloTcs Ha
YpOBHE OU3HEC-TTOTUKH
MIPUIIOXKEHUs (HAampuMep, depe3
YCIIOBUS B KOJIE€ UJIM XPaHUMBbIE
MPOIIEIYPHI), HO HE CO3JAI0T
HOBBIX Tabaui. DnemeHT B
(poneBO IysT) OTHOCUTCS K
OpraHM3alMOHHOMN CTPYKTYpE, HO

MOJIETTUPOBAHUS SIBIISIFOTCS
KPUTUYECKHN BAXKHBIMU nns
obecreyeHns KOppeKTHON
TparcopmaIu MOACIU B
CTPYKTYPY XPAaHMJIUILA JaHHBIX?
Bribepute Bce BepHbBIC BApUAHTHI.
BapuanTts!l 0TBETOB:

A) Ioanepxka nepapxuyeckoro
JEKOMIIO3UPOBaHMs MPOLIECCOB Ha
HOJITPOLIECCHI

b) Bo3MOXXHOCTB SIBHOTO OIMCAHHS
IOTOKOB JaHHBIX MEXIY
olnepanusiMu

B) Hanuuue snemenToB st
onucaHus u3MepeHnui (dimensions)
u ¢akTtoB (facts)

I') Buzyanu3anus opraHu3aliioOHHOM
CTPYKTYPBI HCIIOJTHUTENEH

) Tlopnepxka onucanus
BPEMEHHBIX XapaKTEPUCTUK
COOBITHIH (BpeMEHHBIE METKH,
MIEepPHO/IbI)

[IpaBunbHble oTBeTHL: b, B, /1
OO0bscHeHue:

Xapakrepuctuku b, B, I kpuTU4HbI
JUISL IPOEKTUPOBAHUS XpaHUIIUIIA
JAHHBIX:

b (moTOKM AaHHBIX) — MO3BOJISIOT
BBISIBUTh UCTOYHHUKHU JAHHBIX U
TpaHcopmanuu, HeoOXoJUMbIE AJIs
noctpoenus ETL-nipoueccos
3arpy3Ku BUTPUH;

B (13mepenust/gpaxkTsl) — HaNpsMyIo




NIIK-3.2
YMeTb
MTPOBOIUTH
aHaJIn3
WCTIOTHEHUS
TpeOOBaHUS K
KOMITBIOTEPHO

My

cam 1o ceOe He orpeaenseT
ctpykrypy b1 miist mpouecca
«O0bpaboTka 3akaza». Takum
00pa3oM, TOJIBKO 3JIEMEHTHI C
SIBHO JCKJIapUPOBAHHBIMU
JaHHBIMU (POPMHUPYIOT TIPSMBIC
TpeOOBaHUS K IPOESKTUPOBAHUIO
cxeMmbl bJI.

[IpakxTiaeckoe 3amanne Nol8
3anava: Bel paboTaeTe B KOMaHe,
3aHATON PEMHKUHUPUHTOM OM3HEC-
MIPOLIECCOB KPYIHOM (prHAHCOBOM
koMmmnaHuu. B pe3ynbrare
WCCJIC/IOBAHUS BBISIBIICHBI
CIIeTyoIre MOTpeOHOCTH B
W3MEHEHUH HH()OPMAIIMOHHOM

COOTBETCTBYIOT KOHLIENITYaIbHOM
CXeMe XpaHWINIIA: U3MEPECHUS
(KTueHT, BpeMsi, IPOJIYKT) —
TaOJIUIIBI I3MEPEHUH, PaKTHI (CyMMa
MOKYIKH, KOJTUYECTBO) —> TAOTHIIBI
¢baxToB;

J1 (BpeMEeHHBIEC XapaKTEPUCTUKH) —
o0ecnieunBarOT KOPPEKTHOE
MOJIEIUPOBAaHHE BPEMEHHBIX
u3MepeHuil (Hanpumep, date dim) u
HOJ/IEP’KKY UCTOPHUUECKUX CPE30B
JIAHHBIX, YTO KPUTUYHO JIJIS
aQHAJTUTHKH.

Xapaktepuctuka A (J€KOMITO3HIIHS)
BaXHAa JUId [IOHMMaHUs Ou3Hec-
JOTMKH, HO  HE  OIpenenser
CTPYKTYPY JIaHHBIX B XpaHWIHUIIE.
XapakTepucTrka I
(opranu3anoHHas CTPYKTYpa)
OTHOCUTCS K ONEPALMOHHON
cucTeMe, a He K aHATUTHYECKOM.

[IpakTiueckoe 3amanne Nel8

3anaua: [IpennonoxuM, Bam 3aKka3unk
oOparwuIcs ¢ mpockooi
YCOBEPIICHCTBOBATH TEKYIIYIO
WHPOPMALMOHHYIO CHCTEMY KOMIIAHUH.
OnHMM U3 TTIaBHBIX NOXKETaHUH
SIBJISIETCSl YMEHBIIICHUE BPEMEHU
peaxIyy Ha 3aIpoCkl KITUEHTOB U
CHIDKEHHE 3aTpaT Ha 00paboTKy
3aka3oB. HeoOXxoammo paccMoTpeTh JBe
KOHKYPHPYIOLIHE apXUTEKTYPHBIC
MOJIEJIH:




MIPOrpaMMHOM

CHCTCMBI:

y e JleHTpanu30BaHHAs apXUTEKTYpa, I/1e
00eCIeUeHNnIO ¢ YIIy4mmnTh CKOPOCTh 00pabOTKH 00paboTKa TaHHBIX OCYIIECTBISETCS
u 3aBOK KJIMEHTOB,; LEHTPATN30BAHHO.
BbIPA0ATHIBATH e YBEINYUTh TOYHOCTb IIPUHATUSA e Pacnipeniesi€éHHas apXUTEKTypa,
BAPHUAHTEI peLIeHu 10 KPEAUTOBAHHUIO; HCIOJB3YIOLIas] MUKPOCEPBUCHL U
pealusanyu ¢ [10BBICUTB IPO3PAYHOCTH JELEHTPaIN3alN0 00pabOTKU JaHHBIX.
TpeGoBanuii K OIEPALMOHHBIX IPOLELYP IS Co3spaiite UML-auarpaMmbl
KOMIIBIOTEPHO BHYTPEHHETO ayIUTa. KOMIIOHEHTOB JIJ1s1 00enx APXUTCKTYp U
My IIpoananu3upoBaB JaHHBIE MIOCTPONTE JIAarpaMMbl
IIpOrpaMMHOM TpeboBaHusl, CMOJEIHpPYiiTe [IOCJIEA0BATEILHOCTH TUTS
y WU3MEHEHHUE COOTBETCTBYIOIIUX JEMOHCTpAallUM  IMOTOKAa  00paboTKU
0becneveHuo OM3HEC-TIPOIIECCOB U BBITUIIIATE 3akaza. Ha ocHOBaHMHM MOJYy4YEHHBIX
COOTBETCTBYIOIIUE TPEOOBAHMS K Mozeneil cpopMymHpyHTe IUTIOCHI |
¢ yHKIFOHATY HH()OPMATMOHHOMN MHUHYCBHI KaKAOH apXHUTEKTYphl M JalTe
cuctemsl. Mcnone3yiite UML- 3aKJIIOYEHUE O  IPEATIOYTUTEIBHOM
JyarpamMMmy AeATeNbHOCTH UiIU BapUaHTe pealn3alyu.
BPMN-Mozaens jutst oToOpaskeHus
MIPOLIECCOB.
Tema 8. I1K-9 HIIK-9.1 3anmanue 19. [Tpu 3amanue 19. OyHKIIMOHATBHAS IoBBIIEHHBIH
O®ynkuuon | Criocoden 3HaTh PEMHKUHUPHHTE ITpolecca Moienb Tporecca «C6op u (3-5 munyT)
AIbHOC OCYMICCTBILATE | THITOBBIC «[ToaroTOBKA AHATUTHYECKUX oOorareHue JaHHBIX» TOCTPOCHA B
MOZIGTMPO | OLCHKY M PCLICHIA, OTYETOB)» TpedyeTcs noramuu DFD (Data Flow Diagram).
Batne COTIacoBaHMe | OubmHoTEKH aBTOMATU3UPOBATH MMOCTPOCHUE TpeOyetcst peasin3oBaTh CUCTEMY,
Ou3Hec- CPOKOB MIPOTPaMMHBIX N
PONECCOB | BHIOMHEHHS MomyTei, (I)YHKHHOHaHBH?H mozaenu IDEFO | koTopas aBToMarnuecku
[IOCTABIIGHHEIX | IAGIOHEL C IOCIIeAYIOIIEN TpaHCHOPMHUPYET DIIEMEHTHI MOJCIIN
3aay KIIACChI Tparcopmalliel B MeTaJjaHHble | B apTe(aKThl aHATUTHYECKON
0OBEKTOB, XpaHuuila JaHHbix. Kakue u3 maThOPMBI: UCTOYHUKU JAHHBIX,
UCIIOJIb3yeMbIE MEPEYUCTIEHHBIX TPOTPAMMHBIX TpaHnchopMaIi U BUTPUHBI
npu perieHuit 1 madJI0HOB oT4€TOB. Kakne apXuTeKTypHbIe
paspaboTke NPOEKTUPOBAHUS pElIeHUs U TPOrpaMMHBIE TaOIOHBI
KOMIIbIOTEPHO PEKOMEHAYETCS npumenuts | OBECIIEUAT koppekTHyIO
ro

JJId peajindaliun TaKOM CUCTEMBI?

TpaHchOopMaIUIO C YIETOM




MPOrPaMMHOTO
oOecrieueHust

Bri6epute Bce BepHbIE BApUAHTHI.
BapuaHTb!l OTBETOB:

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

b) I[Ipumenenue mabdioHa
«Crtpoutensy (Builder) ans
MOIIArOBOM KOHCTPYKIIUU
oonexTa FunctionBlock ¢
MeTonamu set_inputs(),
set_outputs(), set_controls(),
set_mechanisms()

B) UnTterpauus ¢ rpagpuyeckoit
oubmmorexoit Graphviz uepes
kiacc Digraph s Buzyanuzanuu
uepapxuu GyHKINOHATBHBIX
OJIOKOB U NMTOTOKOB JTAHHBIX

I') Peanuzarnus mapcepa
nuarpamm IDEFO na ocHoBe
oubmmoreku ANTLR ¢
rpaMMaTuKoi B popmate .g4 s
W3BIICYCHHS] METAJJAaHHBIX U3
¢aiinoB, co3aanHbx B BPwin

1) Ilpumenenue mabdaoHa
«Onunoukay (Singleton) st
kiacca IDEFORepository,
o0ecrnevnBaroIero
LEHTPAIM30BaHHOE XpPaHEHHE
BceX (DYHKIIMOHATBHBIX MOJIEIeH
TPEITPHUSITHS

TpeOOBaHUI K pacIIMPIEMOCTH U
MOJJICPKKE PA3TMYHBIX THUIIOB
HMCTOYHMKOB? Bp1OepuTe Bce BEpHBIC
BapUAHTEHI.

BapuanTtsl 0TBETOB:

A) Ilpumenenue mabioHa
«Dabpuka» (Factory) ayist co3manus
00BEKTOB-UCTOYHUKOB JTAHHBIX:
kiacc DataSourceFactory ¢ Metogom
create(type: str) — DataSource,
BO3BPAIIAIOIINM IK3EMILISPBI
CsvSource, ApiSource, DbSource
b) Ucnons3oBanune OMOIMOTEKH
Apache NiFi ¢ nporeccHbIMH
rpynnaMu, COOTBETCTBYIOIIMMHU
ypoBHsM nekommosuuuu DFD, u
nporeccopamu QueryDatabaseTable,
EvaluateJsonPath mays peanuzanun
MOTOKOB JJAHHBIX

B) Peanuzanus mabnona «l{enouka
obs3anHOCTEl» (Chain of
Responsibility) mist o6paboTku
MOTOKOB JaHHBIX: KJIACCHI
ValidationHandler,
EnrichmentHandler,
AggregationHandler
MOCIIEZIOBATEIHLHO MPeo0pa3yroT
o0wekT DataFlowPacket

I') Ilpumenenue mabaoHa
«Anantep» (Adapter) s
WHTETPaIUU BHEIIIHUX OUOINOTEK
OYHWCTKH JAHHBIX: KJIACC
PandasCleanerAdapter peanusyer




E) Ucnons3oBanue 6uOIMOTEKH
OpenCV st pacrio3HaBaHus
(YHKIIMOHATBHBIX 0JIOKOB Ha
CKaHHUPOBAHHBIX U300PAKEHUIX
nuarpamm IDEFO0, co3nanHbIx
BpPY4YHYIO Ha Oymare
[IpaBunbHbIe OTBETHI: A, b, B, I,
A

DTanoH oObSICHEHHUS:

BepHble BapuaHThI:

A (pyIDEFO0): bubnuoTteka
MPEI0CTABIISAET KJlace
IDEFODiagramBuilder ¢ meTonom
export_to xml(), mo3BossirOIITUM
reHEepUPOBATh CTAHIAPTHHIE
XML-nipencrapiienus 1uarpamm,
COBMECTHUMBIE C UHCTPYMEHTaMHU
tumna «buzHec-uH)XeHep». ITO
obecreynBaeT aBTOMaTH3AIUIO
JIOKYMEHTUPOBAHHS MOJAEIECH —
KPUTHYECKH BaKHO MPHU
PEUHXXUHUPHUHTE.

b (m1abnon «CTpouTtensy):
OyukimoHanbHbN 6510k IDEFO
uMmeeT 4 Tumna uaTepdeiicon
(BXOIBI, BBIXOJIBI, YIIPABIICHHUS,
Mexanu3msl). [1labnon
«Ctpoutenb» ¢ Metogamu set_*()
obecreynBaeT MOMaroByko 1
BTHIUPYEMYIO KOHCTPYKITHIO
O1oKa, MpeAoTBpaIas Co3aHue
HEKOPPEKTHBIX MOJENIEH
(HanmpuMmep, 610K 6€3 BBIXOJIOB).

unrepdeiric DataTransformation u
o0opaunBaeT QyHKIHH
pandas.DataFrame.dropna(), fillna()
) Ucnons3oBanue ¢ppeiiMBopKa
TensorFlow Extended (TFX) ns
MOCTPOEHHUS NAUIIIAWHOB, T1€
KaXIbIH TPOIIECCOP COOTBETCTBYET
¢dbynkunonansHOMY 6510Ky DFD

E) Ilpumenenue mabaona
«Hab6mromarens» (Observer) s
CUHXPOHM3AINH U3MEHEHH B
(GyHKIMOHATLHON MOJETH C
METa/laHHbIMH XPaHWIIUIIA: KJIACC
MetadataRegistry yBemomiisier
noanucunkoB TableSchemaUpdater,
LineageTracker npu n3menenuun
aTpuOyTOB MOTOKOB JIaHHBIX
[IpaBunbHbie oTBeTH: A, b, B, I, E
OTaJloH 00BSACHEHUS:

BepHsble BapuaHThI:

A (mabnon «®abpuka»): B DFD
MMOTOKH JJAHHBIX HMEIOT UCTOYHUK
(BHEIIHAS CYIIHOCTh UITU
xpanwmuie). [1la6non «dadpukay
MO3BOJIET AMHAMUYECKU CO3/1aBaTh
COOTBETCTBYIOIIHE OOHEKTHI-
HMCTOYHUKH Ha OCHOBE THIIA U3
METaIaHHBIX MOJICITH (HaIIpUMep,
aTpuOyT source type="api" —
ApiSource). ITo obecrieunBaer
pacimupseMocTh Ipu 100aBICHUN
HOBBIX THITOB HCTOYHUKOB 0€3
W3MEHEHHUS s7Ipa CUCTEMBI.




B (Graphviz): Knacc Digraph
MO3BOJISIET BU3YATU3UPOBATh
UEPAPXUI0 IEKOMIIO3ULIUH
(byHKIMI Yepe3 HanpaBIeHHbIE
rpadsl. Merton
render(format='svg') reaepupyer
BEKTOPHBIE IUarpaMMbl JUIsl
BCTPauBaHU B OTUETHI
AQHAJIUTUKOB, YTO COOTBETCTBYET
npoQ IO «AHAIIN3 TaHHBIX.

I' (ANTLR): BPwin coxpanser
JarpaMMbl B TIPOTIPHETAPHOM
dopmare. budmmoreka ANTLR ¢
rpammarukoii idef0.g4 mo3Bomser
€Oo3/1aTh Mapcep JUIsl U3BJICUCHUS
MeTaJaHHBIX (Harpumep,
function_name,

data flow labels), koTopbie 3aTem
TpaHC(HOPMUPYIOTCS B aTPUOYTHI
Ta0JINL XPaHUJINILA TaHHBIX.

M1 (mabnon «Onunoukay): Kmacc
IDEFORepository Kkak CUHIJITOH
(@singleton gexopatop)
rapaHTHPYET ETUHYIO TOUKY
JIOCTYTIA K METaJaHHBIM BCEX
MOJEJIEH MTPEATPUITHS. ITO
KPUTUYHO /7151 0OecrieueHust
COTJIACOBAHHOCTH TIPH
TpaHchopManuu
(YHKIIMOHATBHBIX MOJIENICH B
cxemy b/l (Hanpumep, e1UHBIN
crpaBouHUK «br3HeC-QyHKIUNY).
HeBepHbIl BapuaHT:

b (Apache NiFi): NiFi uznauansHo
MIPOCKTHPOBAIICS KaK BU3yalIbHBIH
UHCTPYMEHT ISl MOAEIUPOBAHUS
MOTOKOB JaHHBIX. [IporieccHbie
rpynibl B NiFi ecrecTBeHHBIM
00pa3oM 0TOOPaKAIOT YPOBHU
nekomnosuiuu DFD, a mporieccopsl
pean3yroT (YHKIIMOHAILHBIC
6moku. Hanmpumep, mporeccop
QueryDatabaseTable cooTBeTcTBYeT
onoky «3Bneyenne naHubix u3 b/I»
B DFD. D70 npoMsliieHHOe
peleHue Al OpKEeCTPaIuK JaHHBIX.
B (mabnon «llenouxa
o0s13aHHOCTEY): [I0TOK TaHHBIX B
DFD npoxonut yepes
MOCTIEI0BATENHHOCTh
tpanchopmaruii. [11a6ion
«Jemoukay mo3BoIAET THOKO
KOH(UTYpHpPOBaTh
MOCTIEI0BATEIHHOCTh 00Pa0OTKH
gepe3 KOMITO3UIIUIO X3HICPOB.
Kaxxapiii XxaH71€p TIPOBEPSIET,
npumeHuM Ju oH Kk DataFlowPacket
(mammpumep, ValidationHandler
npoBepsieT packet.schema version),
U miepenaéT MakeT Jajiblie — 3TO
TOYHO OTPAKAET CEMAaHTUKY ITOTOKA
B DFD.

I' (mabmon «Amanrepy):
OyukuroHanbHbie 610k DFD
9acTO peajn3yrTCs Yepe3 BHEIIHNE
6uONIMoTEKH (HapuMep, OUUCTKA




E (OpenCV): Pacno3naBanue
0JIOKOB Ha CKAaHUPOBAHHBIX
U300paKEHMSIX — 3a/1a4a
KOMITBIOTEPHOT'O 3PEHUS, HE
UMEIOIasi OTHOLICHHS K
(bYHKIMOHATIBHOMY
MOJICIIMPOBAHUIO KaK
METOAOJIOTUU. DTO H3OBITOYHOE
peIlIeHHE C HU3KOW TOYHOCTHIO
(<70% nnst pyKOTIMCHBIX
JarpaMM) U HE COOTBETCTBYET
MPOMBIIIJICHHBIM MTPAKTHKAM
PEHHXHMHUPHHTA, TJIe MOJICIH
CO3JIaI0TCS B
CHEIHUATH3UPOBAHHBIX
uHctpymenTtax (ARIS, Bizagi).

[Ipaktuueckoe 3aganue Ne20
3anava: Bamemy knueHTy TpedyeTcs
CIPOEKTHPOBATh HOBBI OM3HEC-
MPOIIECC 10 00pa0OTKE KIMEHTCKUX
oOpallieHui, HAYMHAS C MOMEHTA
MOCTYTUICHUS 3aIBKH U 3aKaHYHBAsK
pelIeHrneM npooIeMbl. DTOT MPOIECC
BKJIIOYAET PSIJI 3TAIIOB: PErUCTPALHS
oOpaiteHus1, KIacCU(pUKAIUS THUTIA
npoOJeMsl, epeiava CrenuanicTy,
BBINOJTHEHNE paboThl, IPOBEPKa
Ka4yecTBa M 3aKpbITHE OOPAIICHHS.

IIponemoHCcTpupyiTE BIaJeHNE
METOJIOM OIICHKH CPOKOB U
TpyZ03aTpaT Ha IPOEKTUPOBAHHE

yepe3 pandas). [1labnon «Anpantepy»
MHKAICYIHUPYET CICHUPUKY
ouommoteku: PandasCleanerAdapter
peanu3yer enuHbIA HHTEpdeiic
DataTransformation.transform(df:
DataFrame) — DataFrame, ckpbiBas
netanu Bei3oBa dropna(). 9To
o0ecrnieunBaeT 3aMEHIEMOCTh
QITOPUTMOB OYHCTKH 0€3 N3MEHEHUS
JIOTHKH TIPOIecca.

E (mra6non «Habmrogatensy): [Ipu
U3MEHEHNU (HyHKIMOHATIBHON
Moenu (Harmpumep, 100aBJICHHE
HOBOT0 aTpu0yTa B OTOK JaHHBIX )
HE00X0MMO OOHOBUTH METaJaHHbIC
xpanmnuma. [1la6ron
«Habmonarens» obecrieunBaer
c1a0yro CBSI3aHHOCTb:
MetadataRegistry yBenomisier
LineageTracker o HOBBIX MOTOKaX,
KOTOPBI 0OHOBIISIET rpad TMHUU
JTAHHBIX
(data_lineage_graph.add_edge(sourc
e, target)), 4TO KPUTUYHO JJIs ayIUTa
Y aHaJIM3a KayecTBa JaHHBIX.
HesepHblii BapuaHT:

I (TensorFlow Extended): TFX
npeaHa3HaueH WCKIIOYUTETBHO IS
nainmaifHoB MalIMHHOTO OO0YYeHHUs
(uHrecTuss — 00y4eHne — OlleHKa —
pa3BepTHIBAHUE). On HE
TIO/I/IEPKUBACT o0mue
¢ynkunonanbabie 610k DFD, Takue




HOBOTO IIpoIiecca, CO3/1aB TaOJIUILY
OLIEHKU TPYAOEMKOCTH 110 OCHOBHBIM
BHJIaM paboT:

e COop u aHanu3 TpeOOBaHMH;

o Coznanue (QyHKIIMOHATIBHOM
Monenu (Hanpumep, IDEF0 nmn
BPMN);

e TectupoBanue 1 BepuuKanms
MOJIEIY;

e YTBEpXKACHUE U YTBEPKICHUE
U3MECHEHUI;

e BHenpeHue u CONpOBOKIECHUE.
PesynpraT: Tabnuua oeHku
TpyZHO3aTpaT U BpPEMEHHON CETKU
BBINOJIHEHHUS pa0OT, HOAKpPEIICHHAS
TEOPETUYECKUMH BBIKJIAJKAMU U
dhopmynamu.

kaKk «®DopmupoBaHue OTYETAY» WIH
«CornacoBaHue ¢ KOHTPAareHTOM.
[Ipumenenne TFX gnsa  oOmiero
(YHKIIMOHATTLHOTO  MOJICTUPOBAHUS
— apXUTEKTYpHAas OMOKa, BeyIIast
K  M30BITOYHOM  CIIOKHOCTH U
HEOTPaBJIAHHBIM 3aBUCUMOCTSIM.

[paktrnueckoe 3aganue Ne20
3agaua: [TonydyeHsl cnenyrouue
BBOJIHBIE YCIIOBHS ISl pa3pabOTKU
(yHKIMOHANBHOW MOAETHN On3Hec-
mporecca (BPMN):

e KoMaHia cocTouT u3 Tpex
AQHAJIMTUKOB U OJHOTO PYKOBOJHUTEIIS
NPOCKTA;

e Bcero BbIIeNIeHO YeThIpE MecsIa Ha
3aBepIleHHE TIPOCKTA;

e ba3a HCXOAHBIX TaHHBIX UMEETCS
YaCTUIHO (HEOOXOIUMO
JIOTIOJTHUTENILHOE MCCIIe/IOBAHME);

e Mozenb J0/KHA COAEPkKATh ISTh
YpOBHEH JeTanu3aIuu (0T BEPXHETO
YPOBHS /10 JIeTajieil KOHKPETHBIX

orieparuii).

Pesynbrar: I'padux pabot c
TIPUBSI3aHHBIMH BPEMEHHBIMH
WHTEPBAJIAMH, IOJIMCAHHBIA  BCEMH
3aHHTEPECOBAHHBIMH  CTOPOHAMH, a
TAKKe KPATKUH OTYET O MPOBEIACHHBIX
neperoBopax u JOCTUTHYTBIX

JIOTOBOPEHHOCTSIX.

Bricokuii (5-10
MUHYT)




Tema 9.
OOBEKTHO
OpPHUECHTHUD
OBaHHOE
MOJIEIUPO
BaHUE
ouzHec-
MPOIIECCOB

I1K-3
Cnocoben
o0ecrneyuThb
cOrIacoBaHue
TpeOOBaHUI K
KOMIIBIOTEPHO
My
MPOrpPaMMHOM
y
o0ecIeYeHuro
c
3aWHTEpeCcoBa
HHBIMH
CTOPOHAMU

HIIK-3.1
3HaTh
METOIOIOTHHN
pa3paboTku
KOMIIBIOTEPHO
o
MPOTPaMMHOTO
obecreueHus
5
TEXHOJIOTHEH
MPOTPaMMHUPO
BaHUI, a
TaKKe
TCXHOJIOTHUU
MPOSKTHPOBAH
Hs 1
HCIIONIB30BaHU
51 0a3 JaHHBIX

3aganue 21.

OnumuTe KIFOYEBbIC TPHUHIIUITHI
00BbEKTHO-OPUEHTUPOBAHHOTO 10
nxonaa (OOII) u mosicHUTE, KaK Ka
JKIIBIA U3 HUX IPUMEHSICTCS TIPU M
OJICTTMPOBAHUU OU3HEC-TIPOIIECCOB
. [IpuBeuTe 110 OJTHOMY KOHKPET
HOMY IIpUMepy U3 cepsl yciyr u
JI1 POSHUYHOW TOPTOBJIH, HILTIOCT
PHUPYIOIIEMY PEaTU3anio KaKI0T
0 MpUHIMNA (MHKAICYIISALNS, HAC
JeIoBaHue, MOITUMOPU3M, abeTp
akuus). s kaxmoro npuMepa yk
aXUTE:

KaKoii OM3Hec-mpoIiecc MOACTUPY
eTCs;

Kakrue 00bEeKThI BBIJICIISIOTCS,

KaK IMCHHO TIPOSIBIISICTCSI COOTBET
cTByromui npuHnun OOIL
TpeGoBaHus K OTBETY:

YéTtkoe onpeseneHne YeThIpéx 0a
30BbIX TpuHIKNIOB OOIT (1-

2 TIpeITIOKEHUsT Ha KaXKIbIi).
YeTsipe pa3HOTUITHBIX TIpuMepa (
M0 OJHOMY Ha TIPHUHIINIT), KX IbIi
C pa3BEPHYTHIM MOsICHEHUEM (3—
S MmpeIoKEeHNH).

Hcnonp30BaHne TEPMUHOIIOTUH O
OBEKTHO-OPUCHTHPOBAHHOTO aHAIT
u3a (kmacc, 00beKT, aTpudyT, MET
o1, uHTepdeic u T.11.).

3aganue 21.

Bam nmopy4eHo cMoenupoBatb OU3H
ec-iporiecc «O0paboTKa 3aKaza B MH
TEPHET-Mara3uHe» C HCIOIh30BAaHUE
M 00BEKTHO-OPUEHTUPOBAHHOTO MO/
xoza. BeimonHute ciaenyromee:
BoigenuTe He MeHee MATH KITF0UEBbIX
KJIaCCOB, YYaCTBYIOIIUX B IpoOIIecce,
U IS KOKIOTO YKaKUTE:

UMl KJ1acca;

2—3 CyIIeCTBEHHBIX aTpudyTa;

2—3 OCHOBHBIX METO/]Ia.

Onummre B3aMMOCBS3H MEXAY KJlac
camu (accolmarusi, arperamus, KoMI
O3UIIMS, HACTIEIOBAHUE), IPUBES 110
1—

2 puMepa AJisl KaKA0Tro TUIIA CBSI3U.
[TocTporite ynponméHHyo quarpaMm
y KJIacCOB (B BHJI€ TEKCTOBOTO OMHCA
HUS WK cxeMbl B HoTariuu UML), ot

pPa’KaroIyI0 CTPYKTYpY U CBS3H.

TpeOoBanus Kk oTBeTy:

Crnucok KaccoB ¢ aTpubyTaMu U Me
Tonamu (TabnuyHast popma npuBeTCT
BYETCH).

SIBHOE yKa3aHME THUIIOB CBS3EU MEXK]
y KJIacCaMU C MOSICHEHUSIMHU.
Jlnarpamma Kj1accoB (TEKCTOM HJIU C
XEeMOM) C MOAMHUCIMH.
ApPryMeHTHPOBaHHBIA OTBET Ha BOIIPOC
O POJIM MHKAIICYJISIUU U HOJ'IPIMOpq)I/BM
a(2-

4 mpensyioKeHNs Ha KaXIbIi IPUHIINII).

Bricokmii (5-10
MHHYT)




Jloruveckasi CBI3HOCTb: IEPEX0]]
OT MPUHIIKIA K IPUMEPY JTOTKEH
OBITE OOOCHOBAH.

[IpakTnueckoe 3amnanue No22
3anaga: Bameit komaH/e TOpydeHO
HEePEeCMOTPETh CYIIECTBYIOIINE
OM3HEC-TIPOIIECCHI OAHKA C IIEITBIO
NOBBIIEHHUS UX 3 deKkTuBHOCTH U
ymno6cTBa 00CTYKUBAHUS KIIHEHTOB.
OTO0 BKJIIOYAET MOACPHHU3AINIO
MPOrpaMMHOI0 00eCICUeHUS,
HCTIONB3yeMOT0 B OaHKe, C
opueHTanuel Ha 0ObEKTHO-
OpPUEHTUPOBAHHBIN TIOAXO/.

Uro HEOOXOIUMO CIIeNaTh:

1. Boigenure 0OBEKTHI, KIIACCHI H
aTpuOyThI, XapaKTepPHbIE IS
0aHKOBCKOM cepbl (KITUEHTHI, CYeTa,
TpaH3aKIWH, KPSITUTHI U T.11.).

2. [TocTpoiiTe muarpaMmy Kjiaccos,
WJLTIOCTPHUPYIONIYIO B3aNMOCBS3H
MEXTy 00bEKTaMH 1 KJIACCAMH.

3. [IpoBeuTe cornacoBaHue
MOJTy4YeHHON MOJIENH C
MpeJICTaBUTENSIMU On3Heca
(MeHeKMEHT 0aHKa, COTPYIHUKI
call-tientpa, omepaTopsl 6aHKOBCKHX
YCIIYT ¥ T.11.).

4. 3adukcupyiiTe BO3paKeHUS U
MOXKENaHHUS 3aNHTEPECOBAHHBIX
CTOPOH U BHECUTE COOTBETCTBYIOIINE
W3MEHEHUS B Ballly MOJEIb.
Pesynprar: JlnarpaMmMa KJiaccos,
coryiacoBaHHasi ¢ OU3HECOM, a TAKKe

[IpakTuueckoe 3amanue Ne22

3anmava: Bam HE0OXOAMMO IPOU3BECTH
pehaKkTOPUHT CYIIECTBYIOLIETO
MPUIIOKCHUS JUTS YIIPABICHUS
JIOTHCTUKOW KOMITAaHUU-TIPOU3BOIUTEIS
MPOAYKTOB nuTanus. [Ipunoxenue
IIOJKHO COOTBETCTBOBATH
MEXTyHApOJHBIM CTaHIapTaM KauecTBa
1 o0ecrieynBaTh TMOKOCTD 1A
JabHENIICH JOpaOOTKU U Pa3BUTHSL.

Yro HEOOXOIUMO CAENaTh:

1. BEIOJIHUTE IEKOMIIO3ULIUIO OU3HEC-
3a7a4M Ha OT/CNIbHBIE OOBEKTHI 1
KJIACCHI COTJIACHO 0OBEKTHO-
OPHUECHTUPOBAHHBIM TPUHIIUTIAM.

2. CTpyKTypupoBaTh TpeOOBaHUs K
OyIyIiemMy porpaMMHOMY PELICHHIO B
COOTBETCTBHHU C MEXTyHAPOTHBIMH
cranpapramu ISO/IEC 250xx.

3. 3ammcats cienuUKannio
TpeOoBaHMiA K Oy IymieMy 00BEKTHO-
OPHUCHTUPOBAHHOMY MPHIIOKEHUIO.

4. CornacoBatb c(popMUpOBaHHBIE
TpeOOBaHMsI C KIUEHTOM H
3a(hUKCHUPOBATh COTIacCHE BCEX
3aWHTEPECOBAHHBIX CTOPOH.

Pesynprar: Cnenudukanust TpeGoBaHUHI
K MPOrPaMMHOMY o0ecIeveHuio,
ocHoBanHas Ha crangapre [SO/IEC




MIPOTOKOJI COTJIACOBAHUS C
3a(pUKCUPOBAHHBIMHU BO3PAKECHUIMHA
Y IPUHSTBIMA PEIICHUSIMH.

250xX, U aKT corjacoBaHusl TPeOOBaHUI
C KJINEHTOM.

Tema 10.
Mertonoino

THS
BPMN

I1K-9
Cnocoben
OCYIIIECTBIISTH
OIICHKY U
corjlacoBaHue
CPOKOB
BBIIIOJIHEHHUS
ITOCTABJICHHBIX
3aja4

HIIK-9.1
3HaTh
THUIIOBEIE
pEIICeHHS,
OMOIHOTEKH
MPOTPaMMHBIX
MOZYJIEH,
Ia0JIOHBI,
KJIACCHI
00BEKTOB,
HCIIOJIb3yEeMbIC
npu
paspaboTke
KOMIIBIOTEPHO
ro
MPOTrPaMMHOTO
obecneyeHus
HIIK-9.2
YMeTh
HCIIOJIB30BAaTh
KOMaHIHEIE
CpeacTBa
pa3paboTku
KOMIBIOTEPHO
ro
MIPOrPaMMHOTO
obecrnieueHus
Ocy1ecTBIATH
KOMMYHHKAIH
HC
3aMHTEPECcoBa
HHBIMHA
CTOPOHAMU

3amanne 23. ApXUTEKTYpHBIC
narrepHsl peanmsanuu BPMN-
JBUKKOB M UX MHTETPALUs C
OubIMoTeKaMu aHaIM3a JaHHBIX
VYcnosue 3agauu:

CoBpemennsie BPMN-nBuxku
(Camunda, Flowable, Activiti)
pean3yIoT UCIIOJIHEHHE
MPOLIECCHBIX MOJIeIel uepes
KOMOHWHAIIUIO TUTTOBBIX
APXUTEKTYPHBIX NATTEPHOB U
CIIELUATTU3UPOBAHHBIX
[IpOrpaMMHBIX Moayieu. [lpu
PEUHXKUHUPHUHTE MPOIIECCOB
aHaJIM3a JaHHBIX BO3HUKAET
HEO0OXOIUMOCTh PACIIUPEHUS
CTaHAapTHOU (QYHKIIMOHATBHOCTH
JIBIDKKA JIJTS TIOJJICPIKKH
orepauil MalMHHOTO O0YYeHHs,
MMOTOKOBOW aHAJTMTUKHU U
YIPaBJICHUS METaJaHHBIMH.
Tpebyercs B pa3BepHYTOM
OTBETE:

e Teopernuecku
MIPOaHAIU3UPOBATH
APXUTEKTYPY UCTIOTHEHUS
BPMN-nporeccos B
nerxkke Camunda ¢ Touku
3pEHHUsI PUMEHSIEMBIX
11abJI0HOB

3ananue 23. Tpanchopmarus
Mozene BPMN B nporpaMMHbIe
aptedakTbl: OMOJIMOTEKH,
TeHEepaTOPhI KoJa U MIabI0HbI
POEKTUPOBAHUS
VYcnosue 3anauu:
Huarpamma BPMN 2.0
npeacrasisier coboit XML-
JOKYMEHT, COOTBETCTBYIOLIHI
cnenudukanuu OMG. s
aBTOMaTHU3allMK PEUHKUHUPHUHTA
TpebyeTcst TpaHchopMaIlHs TaKoi
MO/JIENIU B UCIIOJIHSEMbIE
MporpaMMHBIe apTe(aKThl: KIACCHI
JIOMEHHON MOJEIH, KOHPUTypaluu
OpKecCTpaTopa, KOJI BU3yau3alliu U
MeTaJJaHHbIe [Vl aHATUTUKH. JTa
TpaHchopMaIus peaan3yeTcs yepes
KOMOHMHAIIUIO TTapCePOB,
reHepaToOpOB KOJ1a U 111a0JIOHOB
IPOEKTHUPOBAHUSI.

e Tpebyercs B pa3BEpHYTOM

OTBETE:

Teopernuecku NpoaHaIU3UPOBATh
CTeK OMOIMOTEK JUIsl MapCUHTa U
tpancpopmanuu BPMN-moneneii:
Kak 6ubarorexa bpmn-moddle
(JavaScript) peanu3yer mapcuHr
XML B 00BEKTHYIO MOJICINIH YEPE3
natrepH «Ilocetutensy (Visitor) ¢

Bricokmii (5-10
MUHYT)




MPOEKTUPOBAHMUS:
Kak marrepn «Komannaa»
(Command Pattern) peanu3syercs
B kiacce CommandExecutor s
oOecrnieueHus TPaH3aKLIMOHHOCTH
onepauuii HaJi HHCTAHCAMU
MIPOLIECCOB
(StartProcessInstanceCmd,
CompleteTaskCmd)
Kak narrepn «Crparerus»
(Strategy Pattern) mpumensiercs B
kiacce DecisionStrategy ams
BbIOOpA anropuTMa
MapIIpyTU3aLUA B
UCKITIOYAIONINX IITI03aX Ha
OCHOBE KOHTEKCTA JIAHHBIX
Kak marrepH «llenouka
o0s3anHoctei» (Chain of
Responsibility) peanuzyercs
yepe3 uarepderic
CommandInterceptor I
JI0OABJICHHS KPOCC-
(GYHKIIMOHATIBHBIX aCTIEKTOB
(JlormpoBaHue, 6€30MaACHOCTD,
MOHHUTOPHHT) 0€3 U3MEHEHUs
SJIpa IBUKKA
o VI310XUTh apXUTEKTypHOE
pelieHue st UHTEeTpaluu
BPMN-aBmxka ¢
OubIMoTEeKaMu aHAIHM3a
JTAHHBIX
[Touemy marTepH «Amanrep»
(Adapter) npenmodruTeneH s

kiaccamu BpmnModdle n
BpmnVisitor
[Touemy s si3p1ka Python
MPeANoYTUTEIbHA ONOIHOTEeKa
SpiftWorkflow ¢ e€ peanuzanueit
narrepHa «MHTEeprpeTaTop»
(Interpreter) 1J1st BBITOTHEHUS
CEMaHTHKH 3JieMeHTOB BPMN
Kak 6ubarorexa camunda-bpmn-
moddle pacmupsier craHIapTHYIO
MOJIeJb 3JIEMEHTAMU PACIIUPEHHIA
(camunda:executionListener,
camunda:inputOutput) u Kakue
KJIACCHI OTBEYAIOT 32 00pabOTKY
3TUX pPacUIUPEHHI
e Crenathb BbIOOp 11a0JIOHOB

MIPOCKTUPOBAHUS IS

resepaunu koga u3 BPMN-

MOJIETH:
[Touemy marrepH «CTpouTesb»
(Builder) ontumarnen asis reHepaun
kyacca ProcessInstance ¢ metonamu
withVariable(name, value),
withBusinessKey(key), start() —
MIPUBECTU NIPUMEP peaTu3aliu Ha
ocHoBe 6nbOnoTexn Lombok
(@Builder)
Kak nmarrepn «l11abmoHHBINH METOT
(Template Method) npumensiercs B
abCcTpakTHOM KJiacce
BpmnElementCodeGenerator ¢
xykamu generatelmports(),
generateClassBody(),




MHTErpaluu Kjiacca
PythonModellnvoker
(bubmmoteka scikit-learn) ¢
untepdeiicom JavaDelegate
nemwxkka Camunda
Kak peanu3oBarb KaCTOMHBIN
aneMeHT pacimupenuss BPMN
(Custom Extension)
analytics:PredictiveGateway,
UCIO0JIBb3YS] UHTEP(DENCHI
BpmnParseListener u
ExecutionListener st BHEIpEeHUS
MIPOTHO3UPYIOUIEH JIOTUKU Ha
ocHoBe X(GBoost
Kaxkue kiaccbl U3 3KOCHCTEMBI
Apache Spark (SparkSession,
DataFrame) moryT ObITH
MHKAIICYJIMPOBAHBI B JI€JIerar
SparkBatchProcessingDelegate
JUTSL peasin3aliy 3a/1auu
«[TakeTHast 0OpabOTKa JTaHHBIX» B
nuarpamme BPMN
e TeopeTHUecKH OLICHUTD
IIPEUMYILECTBA U
OTpaHUYEHUs] IPUMEHEHUS
narrepHa «Pernosutopuin»
(Repository) s
YIpaBJICHUS
MeTa/IaHHbIMH MPOLIECCOB:
Kak knacc
ProcessDefinitionRepository
(peanu3yromuii uHTEpPEiic
RepositoryService) obecnieunBaet

generateExecutionLogic() ans
MOJIACP KKK TeHEepaluy Ha Pa3HbIX
si3bikax (Java, Python, Kotlin)
[Touemy s renepauuu
BU3YaIHM3aIUH THarpaMm
MIPEANOYTUTENICH MAaTTepH «MOCT»
(Bridge) ¢ pa3nenenrem abcTpakiun
(DiagramRenderer) u peanuzanuu
(BpmnJsRenderer, GoJsRenderer)

e Teopernuecku pazpaborarh
KOHIICTIIIUIO TeHepaTopa
METa/IaHHBIX JJI1 aHATUTUKU
Ha ocHoBe BPMN-monenu:

Kak xnacc BpmnLineageExtractor
MOYET WU3BIIEKATh JIMHHUIO JAHHBIX
(data lineage) 13 MOTOKOB OOBEKTOB
(datalnputAssociation,
dataOutputAssociation) u
TpaHcopmHupoBaTh €€ B rpad Ha
ocHoBe 6nOanoTexn Apache
TinkerPop (Graph, Vertex, Edge)
[ToueMy 115t XpaHeHHs] METAJAaHHBIX
0 Ka4yecTBe JIaHHBIX Ha dTarax
npoiiecca Tpedyercst paclIupeHue
MOJIEJIN Yepe3 KaCTOMHBIE CBOMCTBA
(extensionElements) u kak kiacc
DataQualityMetadataParser
U3BJIEKAET UX JUIA MOCIETYIOLIETO
aHaJM3a

Kax 6ubmmoreka Great Expectations
MO>KET OBITh MHTETPUPOBaHA Yepe3
TeHepaLuIo Kiacca
DataQualityValidator ¢ metogamu




abCTpaKILHUIO TOCTyNa K MOJEISIM
IPOIIECCOB B pa3HbIX cpenax (in-
memory, relational DB, Git)
ITouemy 11 cLieHapHEB aHAIM3a
JAHHBIX KPUTUYECKU BAXKHO
PaCLIMPUTH PEIIO3UTOPUI
METa/IaHHBIMH O Ka4eCTBE
JAHHBIX Yepe3 KaCTOMHBIN Ki1ace
DataQualityMetadataExtension
Kak wHTerpanus ¢ cucreMamu
yIpaBIeHUS! BEPCUIMHU
(Hammpumep, yepe3 OMOIUOTEKY
JGit) mo3BoJISIET OTCNEKHUBATD
HBOJIIOIMIO TPOLIECCHBIX MOJIETEH
B KOHTEKCTE U3MEHEHHII B
CTPYKTYpE JaHHBIX
e [IpensioxuTh
APXUTEKTYPHYIO CXEMY
MHUKPOCEPBUCHON
peanu3aiuu MporeccHOro
OpKeCTpaTopa Ha OCHOBE
Camunda External Task
Pattern:
Kak xmace ExternalTaskClient
(6bubamoreka camunda-external-
task-client-js) B3aumoneiicTByer ¢
MHUKpPOCEPBUCAMHU aHATUTUKU
4yepe3 aCHHXPOHHBIE 3aMPOCHI
[Touemy Takoit moaxos
MPEOYTUTETbHEE BCTPABAHHUS
JIOTUKH aHAJIH3a
HEMOCPEJICTBEHHO B JI€JIeTaThI
JIBUYKKA C TOYKH 3PCHUS

validate_input(data),
validate_output(result),
BBI3bIBAEMBIMHU B TOUKAX
pacuImpeHus
camunda:executionListener
e TeopeTnyecku OLEHUTH
MEePCIEKTUBBI IPUMEHEHHUS
TE€HEPATUBHBIX MTOAXO0/0B
(LLM, 1mabyioHHBIE ABUKKH)
JUTSl aBTOMAaTHYECKOM
tpanchopmanuu BPMN B
KOJI:
Kak mra6onnsiii qeuxok Apache
FreeMarker MoxeT reHepUpOBaTh
KJIACCHI JIEJIEraTOB HA OCHOBE
mrabnona delegate.ftl ¢
MOJICTAaHOBKOW MMEH 3a]1a4y U
nepeMeHHbIX U3 BPMN-monenu
[Toyemy npuMeHeHne OOJIBIIUX
SI3BIKOBBIX Mojieneit (LLM) niis
TeHepaIu Koja JIeJeratoB Tpedyer
CTporoii Bepudukanuu uepes
narrepH «Jlekoparop» ¢
n00aBJICHUEM BaTUAAIIMH TUTIOB U
rpaHull 3HAYEHUI
Kak xoHuenuus «Moaenb Kak KOI»
(BPMN-as-Code) uepe3 OubImorexy
bpmn-engine (TypeScript) mo3Bossier
OTMHUCBHIBAaTh  TPOIIECCHI B BHJIE
WCIIONHSAEMOTO KOJAA C  TOJHOU
TUIIN3AIAEN u MOJJEPIKKOM
pedaxtopunra B IDE




MacIITaOUPyEeMOCTH U U30JIALUU
cboeB

Kaxk 6mbimoteka Resilience4j
(marrepusl CircuitBreaker, Retry)
MOJKET ObITh MPUMEHEHA JIJIs
obecrieueHus
OTKa30yCTOMYNBOCTH
B3aWMOJICUCTBUS MEXKITY
OpKecTpaTopoM U
AHATUTUICCKUMU
MUKpOCEpBUCAMU

[pakTrueckoe 3amanue Ne24
3anaua: [IpeacraBbTe, YTO B
paboTaete B cocTaBe KOMaHIBI,
IIPOBOJSIIEH PEUHKUHUPHUHT
OM3HEC-TIPOIIECCOB KPYITHOTO
MTPOU3BOACTBEHHOTO TPEATPHSITHUS.
Opna 13 KIIFOYEBBIX 33/1a4
3aKIJII0YaeTCs B CO3AaHUU
coBpemeHHOM moaenu BPMN nnsa
OTMCaHus Tporiecca CHaAOKEeHUS 1
MaTepUaIbHO-TEXHUYECKOTO
obecrieueHust IPOU3BOJICTBA.

3ananue:

1. Coznate BPMN-momens mporiecca
cHaOKeHUS IPEIIPHUSTHS, HCTIOTb3YS
WHCTPYMEHTAIBHOE CPEJICTBO JIIIS
KOJIJICKTUBHOMW pa3paboTKu
(manpumep, Lucidchart, Draw.io,
Bizagi Modeler nnu anajgoru4ssie).
2. BKJIFOUUTh B MOJZIETIb CTaHJAPTHEIC
anemeHTsI BPMN (coObITHs, 3amaum,
IIUTIO3BI, IIOTOKH U T.II.).

[IpakTudeckoe 3amanue No24

3agaqa: [IpeacraBbTe, 9TO BB
paboTaere B cocTaBe KOMaH/IbI,
MPOBOJSILEH PEMHXKUHUPUHT OU3HEC-
MPOILIECCOB KPYITHOTO
MIPOM3BOACTBEHHOTO MPEATIPHUSTHS.
OpnHa U3 KITIOYEBBIX 327124 3aKIIF0YaeTCs
B CO3/IaHUM COBPEMEHHOU MOJIENHN
BPMN aiig onucanus npouecca
CHaOXEeHMs 1 MaTepHUAITbHO-
TEXHUYECKOT0 00ecIIeueHHs
MIPOM3BOICTBA.

3ananue:

1. Cozgate BPMN-mozens mporecca
CHaOKEHUS PEATIPUATHS, UCTIONB3YS
HHCTPYMEHTAIBHOE CPEACTBO ISt
KOJUISKTUBHOW pa3paboTku (Harmpumep,
Lucidchart, Draw.io, Bizagi Modeler
WJIM aHAIOTHYHBIE).

2. BKJIIOUUTh B MOZICIb CTaHapTHBIC
snemeHTs BPMN (coObITHs, 3a1a9m,
[IUTFO3BI, IOTOKH H T.II.).

3. Opranu3oBatb COBMECTHOE
00CYKJICHUE U KOPPEKITUIO MOJICIIH C
OCTaJLHBIMU WICHAMU KOMaH/IbI Yepe3
BCTPOEHHBIA MHCTPYMEHTApHil
COBMECTHO pabOThl 1 KOMMEHTApPHUEB.
4. IIpoBecTy Mpe3SHTAIMIO MOICTH
3aMHTEPECOBAHHBIM CTOPOHAM
(TIpemcTaBUTEISIM TTOCTABIIIUKOB,
HadaIBbHUKY CKJIaJ1a, CIICITHAIMCTAM I10
3aKyIKaM U APYTUM MPEACTABUTEISIM
TIPEANPUITHS ), TPOJAEMOHCTPHUPOBATH




3. OpranuzoBath COBMECTHOE
00CyXIeHHE U KOPPEKIHIO MOJEIH C
OCTaJIbHBIMU YJICHAMHA KOMAHIbI
4yepe3 BCTPOSHHBIM HHCTPYMEHTApUI
COBMECTHOM pabOTHI 1
KOMMEHTAPHEB.

4. IlpoBecTH MPe3eHTALUIO0 MOACTH
3aHHTEPECOBAHHBIM CTOPOHAM
(mpencTaBUTENSAM MOCTABIINKOB,
Ha4YaJIbHUKY CKIIaJa, CIIEIHATNCTaM
IO 3aKyIIKaM U APYTUM
NPEACTABUTEISIM NPEANPHUITHS),
MIPOJAEMOHCTPUPOBATH MOJEIb

5. OTBeTUTH Ha BOIIPOCHI U BHECTH
WCIPaBJIEHUS B MO/IEIb, BOHUKIINE
B pe3yJbTaTe 00CYKICHHUS.

Wror: JIokyMEHTUpOBaHHAsI BEPCUS
BPMN-Mmozenu, cornacoBanHast
BCEMH 3aMHTEPECOBAHHBIMH
CTOPOHAMH, M OTYET O MPOJEITAHHON
paborte.

MOJICITb.
5. OTBeTHTH HA BOIIPOCHI M BHECTH
WCTIPaBJICHUS B MOJIEITb, BO3HUKIIIUE B
pe3yibTaTe 00CyKaeHusI.

Uror: JlokyMeHTHpOBaHHAs BEpCHUS
BPMN-mozenu, corinacoBaHHast BCEMU
3aMHTEPECOBAHHBIMU CTOPOHAMH, U
OTYET O TMPOJICIAHHON paboTe.

Tema 11.
Mogenupo
BaHHE
MPOIIECCOB
B ARIS

I1K-3
Cnocoben
00ecIeunTh
corIacoBaHue
TpeOoBaHMIT K
KOMIIBIOTEPHO
My
MIPOrPaMMHOM
y
o0ecIeyeHnIo
c
3aMHTEPECcOBa
HHBIMHA
CTOpPOHAMHU

HIIK-3.1
3HaTh
METOJIOJIOT U
pa3paboTKu
KOMIBIOTEPHO
ro
MPOrPaMMHOIO
obecrnieueHus
u
TEXHOJIOTHEN
MIPOrpaMMHUPO
BaHUd, a
TaKKe
TEXHOJIOTHH
MPOSKTHUPOBAH

3ananue 25. [locnenoBaTeabHOCTD
3TAroB pa3paboTKH
MHGOPMAIMOHHOW MOJICIH B
Metoaonoruu ARIS ¢ yuérom
MTPOEKTUPOBaHUS 0a3bl TaHHBIX
Ycaosue:

YcraHoBUTE IPABUIIBHYIO
M0CJIE0BATENLHOCTD ITAIIOB
pa3paboTKH HHPOPMALMOHHON
Mozenu B Metogosoruu ARIS mpu
PEMHXUHUPHHTE TTpoliecca « AHaIN3
KITMEHTCKUX JaHHBIX),
00ecrneunBarouIy0 KOPPEKTHYIO
TpaHC(HOPMALIHIO B PEIISAILIUOHHYIO
cxeMy 0a3bl JaHHBIX.

3ananue 25. [TocienoBaTenbHOCTh
TpaHc(popManuy MPOIIECCHON MOIEITH
ARIS B apxXuTexTypy aHATUTHUECKOI
CHCTEMBI

VYcnosue:

Y CTaHOBUTE JTIOTHYECKYIO
M0CIIEe/I0BATENLHOCTE IPEe00pa3OBaHMUs
Mozaeneit B cpene ARIS npu
PEHHXHHUPUHTE TIpoLiecca
«DopMHUpOBaHUE OTUETHOCTI IS
MOCIEAYIOEN peann3alii XpaHuinila
JAHHBIX C BUTPUHAMU aHATTMTHKH.

1. [Toctpoenne GyHKIMOHAIBEHON
MoenH (auarpamMma (yHKIIH) C
BhIIeNIeHHeM Ou3Hec-pyHKIwmit: «Coop

IToBbIMIEHHBIH
(3-5 MmunyT)




Ui u
HUCIIOIB30BaHU
s1 0a3 IaHHBIX

1. ®opmupoBaHme peecTpa 0OBEKTOB
peaMETHON 001acTH (KJIMEHT, 3aKa3,
MPOAYKT, CETMEHT) Ha OCHOBE
aHanu3a QyHKIMOHAIBHON MOJETN
2. Omnpenenenuie aTpuOyTOB
00BEKTOB M UX JOMEHOB C y4ETOM
TpeOOBaHUI K aHATUTUICCKON
00paboTKe (TUI AaHHBIX,
MacCHITa0HPyEeMOCTb, TTOIIEPKKA
arperarmn)

3. YcraHOBJICHUE CBS3EH MEXKIY
00BbeKTaMu («OIUH-KO-MHOTHM,
«MHOTHE-KO-MHOTUM») U YKa3aHHe
WX KapIWHAJIbHOCTH

4. Hopmanuzanusi CTpyKTYpbl
00BEKTOB JI0 TPEThEeW HOPMAITBLHOM
¢dopmel (3HD) ¢ BeIEncHHEM
CIPaBOYHHUKOB M Ta0HIl (haKTOB

5. 'enepanus hpu3NIECKON CXEMBI
6a3e1 qanHabIX (DDL-ckpurten) u3
WHPOPMAITMOHHON MOJIENH Yepe3
skcnioptT B ARIS Data Dictionary
[IpaBunpHas OCIEIOBATENBHOCTD: 1
—2—>53-54->5

[TpakTrueckoe 3amanue Ne26
3amaqa: [IpeacraBpTe CUTYyAITHIO,
KOTI'JIa KPyITHasi TOProBasi KOMIIaHUs
WHUIMHPYET TIPOCKT
PEMHXMHUPHUHTA CBOMX OM3HEC-
nporieccoB. OCHOBHO# 3a1aueit
SIBJIIETCS COTJIACOBAaHUE TPeOOBaHUIT

TAHHBIX», «O4HUCTKa», «Arperanus,
«Buzyanuzanus»

2. Co3naHue MpoLECCHON MOICIIH
(mmMarpamma mporeccoB) ¢
0T0OpaXeHHEM MTOTOKOB PadoT,
COOBITHH M OTBETCTBEHHBIX POJICH

3. Pa3paboTka nHpOpMaLMOHHON
MOJIeTH (JuarpamMMa oObeKTOB JaHHBIX )
¢ BblAeNIeHUEM cylHocTel: «cxonHbIit
naracet», «OUHICHHbIC JaHHbBICY,
«ATrperupoBaHHbIN (akT», «ButprHa
OTYETOBY

4. YcTaHOBIEHHE CBSA3EU «IIpPOIIecc-
JAHHBICY» Yepe3 MaTPUILY
UCIIOJIb30BaHUsI OOBEKTOB B (DYHKIIUSIX
(meromosorus Event-Driven Process
Chain)

5. ®opMupoBaHUEe MOJIETH TIOTOKOB
nauHbeiX (Data Flow Model) u axcriopt
METaJIaHHBIX JIJIsl aBTOMATUYECKOM
renepauuu ETL-npoueccoB U cxembl
XPaHUITUINA

[IpaBuibHAs MOCIENOBATEIBHOCTE: 1 —
2—>53—-54->5

[IpakTudeckoe 3ananue No26

3anava: B pamkax penmxunupunra HR-
MIPOLIECCOB TOPrOBOM KOMITaHUH
HE00XO0IMMO MPOBECTH MOJEPHHU3ALINIO
KaJIpoBOTo y4éra u moAdop nepcoHana.
s aToro TpebGyeTcs coriacoBath
TpeboBanus k HoBoil HR-cucteme ¢
PYKOBOACTBOM KOMITAHUH H
niepcoHaioMm HR-cyxOsbr1.




K HOBOW CUCTEME OYXTaITepCKOTO
y4€Ta, KOTOPYIO IUIaHUPYETCS
unrerpupoBath ¢ ERP-cucremoit
KOMIIaHUH.

Bamra 3agaga — chopmupoBath
ARIS-monens yist OusHec-mpoiecca
OyXTanTepcKoro y4éra u
WCTIONIB30BaTh €€ JUIS COTJIacOBAHUS
TEXHUYECKUX TPEOOBAHUU C
3aWHTEPECOBAHHBIMU CTOPOHAMH.

[Topsinok BBIONHEHHUS:

1. Co3paiite HauanbHy0 ARIS-
MoJiejIh OU3Hec-TpoIiecca
OyxranTepckoro y4éra KOMIIaHHH,
OTpa’KaroIEeTo TaKUe OTepalny, Kak
BEJICHUE CYETOB-(aKTYP,
(bopMHUpOBaHNE HAJIOTOBOM
OTYETHOCTH, YUET PACXOJI0B U
JIOXOJIOB.

2. Ompenienute 3aMHTEPECOBAHHBIC
CTOPOHEI (OyXTanTepus,
(hMHAHCOBBIN OT/IE], HAJOTOBAs
WHCTICKIIUS, KOHTPOJIEPHI, ayTUTOPHI)
U paszaenure TpeOOBaHuUS 10 CTEIEHU
BXHOCTH JUISI KXKIOW KaTerOpHH
3aWHTEPECOBAHHBIX JIMII.

3. lloaroroBsTe Npoueaypy
COIJIACOBaHMsI TPEOOBAaHUN ITyTEM
BHECEHUS JIOTIOJTHEHUH M TIPABOK B
mozenb ARIS, ocHOBaHHBIX Ha
OT3bIBax 3aMHTEPECOBAHHBIX CTOPOH.
4. ITOTOBBIM pe3yJIbTATOM SIBIISIETCS
cornacoBanHas ARIS-mozens u
TabJMLa corjacoBanus TpeOOBaHUM,

[opsmox BHIIOTHEHUS:

1. Pa3pabotaiite ARIS-Moznenn
cymectByromero HR-nponecca
KOMITaHWH, BKITIOYAIOMIYIO TPOLECCHI
mo0opa KaipoB, afanTaiuu
COTPYIHHUKOB, HAUHCIICHHSI 3apaboTHON
IUTaThl 1 MOTHBALMH TIEpCOHAIA.

2. Haiigure 00€eBBIE TOUKH B
CYIIECTBYIOIIEM IPOIIECCE U
chopmynupyiiTe TpeOOBaHHS K
Monugpukanuu HR-cucremMsr.

3. [IpoBeaure BecTpeuy ¢
3anHTEpecoBaHHBIMU cTopoHamu (HR-
MEHEKEPOM, AUPEKTOPOM 10
MepCOHaNy, TMHEUHBIMU
MEeHeKepaMu), 00CyInTe HalIeHHbIE
0oJieBbIe TOYKH U COTIIacyiTe
U3MEHEHUS B MOJIEITH.

4. Jlonomuute ARIS-Moaens Ha OCHOBE
00CYXJIEHUIA 1 COTJIACOBAHUH,
3auKcupyiiTe HI3MEHEHHS U TTOTyYHTE
oo0OpeHre BceX 3aMHTEPECOBAHHBIX
CTOPOH.

5. ®opma npenicTaBNIeHUs pe3yabTaTa;
ARIS-monens HR-niporeccos,
CKOPPEKTUPOBaHHA 110 pe3yJIbTaTaM
BCTpeY, ¥ MMPOTOKOJ COTJIACOBAHUS
TpeOOBaHMIi C yKa3aHHEM
MIPETIOKEHHBIX N3MEHEHUN 1 MHEHHHA
3aWHTEPECOBAHHBIX CTOPOH.




¢duKcupyomas n3MEHEHUS 1
JIOIIOJIHEHUSL.

Tema 12.
Komnyect
BEHHEIE
METOIBI
aHaju3a
ouzHec-
MIPOIIECCOB

ITK-9
Cnocoben
OCYIIECTBIIATh
OIICHKY U
COTJIacOBaHUE
CPOKOB
BBIIIOJIHEHHUS
[IOCTAaBICHHBIX
3aja4

HIIK-9.1
3HaTh
THUIIOBEIE
pEIICeHNS,
OMOIMOTEKH
MPOTPaMMHBIX
MOZYJIEH,
11a0JIOHBI,
KJIaCChI
00BEKTOB,
HCTIONB3yEeMBbIC
npu
pa3paboTke
KOMIIBIOTEPHO
ro
MPOTPaMMHOTO
obecrneueHuUs
HIIK-9.2
YMeTh
HCITIONB30BaTh
KOMaH/IHEIE
CpeacTBa
pa3paboTKu
KOMIBIOTEPHO
ro
MPOTPaMMHOTO
obecrieueHUs
Ocy1ecTBIATH
KOMMYHHKAIIH
nuc
3aHHTEPECOBa
HHBIMU
CTOpPOHAMHU

3ananue 27. YcTaHOBUTE
MPaBUIIBHYIO MOCIEJ0BATENLHOCTD
3TAIOB KOJIMYECTBEHHOTO aHaJIH3a
ousHec-mportecca «O0paboTka
3aKa3ay ¢ IpUMEHEHHEM OHOIMOTEKHN
pm4py 1 TUIIOBBIX KJIACCOB pacuéTa
METPHK

1. Ummopr nora coObitnii B hopmate
XES c ucnonp3oBaHuEM Kiacca
xes_importer.apply() u3 OubauoTeKku
pm4py s co3maHus 00beKTa
EventLog

2. Pacuér 6a30BBIX BPEMEHHBIX
METPHK uepe3 Kiacc

performance evaluator ¢ Mmerogamu
get_cycle_time(), get_waiting_time()
JUTS K&KJIOW Tpacchl mporiecca

3. BoIsiBIIeHHE Y3KHX MECT €
MpUMEHEHUeM 1adIoHa
«Ctparerus»: BEIOOp alropurMa
anamm3a (bottleneck detector ¢
peanmzanueii QueuelLengthStrategy
unu ResourceUtilizationStrategy)

4. CraTuCTHYECKUH aHAHN3
BapUATHUBHOCTH JITTUTEIBHOCTEH
4yepe3 HHTerpaiuio ¢ pandas
(DataFrame.describe()) u pacuér
koad¢urmenta Bapuanuu (CV) s
BBISIBIICHHUS HECTAOWILHBIX 3TAIIOB

5. Busyanuzaius pe3ysbTaToB C
MCIIOJIb30BaHUEM KJlacca

dotted chart u3 pmdpy u
oubmmoreku Plotly s
MHTEPAKTUBHOTO aHAJIHM3a

3anmanue 27. YCTaHOBUTE JIOTHYECKYIO
MOCJIEIOBATENILHOCTD ITPOBEICHHS
CHUMYJISIIHIOHHOTO aHanu3a Ou3Hec-
rporiecca ¢ MpuMeHEeHHEM OHOTHOTEKHI
SimPy 1 mab10HOB IPOEKTHPOBAHUS
ISl OLICHKY BIIMSHHS M3MEHEHUI Ha
KPI

1. IlocTpoeHue SMIUPHIECKUX
pacrpe/eseH!i ATUTETbHOCTEH
OTepaluii Ha OCHOBE UCTOPUIECKUX
JaHHBIX C UCIIOJIb30BaHUEM KJlacca
scipy.stats.rv_histogram s
anMpOKCUMAIINN PEabHOTO MOBEICHUS
nporecca

2. Peanmzanust mpoIiecCHON MOJIENH B
SimPy uepes madnon «dadprkay
(Factory): xmacc ProcessElementFactory
co31aéT sK3eMIUIIphl Resource,
Container, Store ¢ mapamerpamu,
NOJTy4YEeHHBIMH Ha dTare |

3. MaTerpanus pacuéra hruHAHCOBBIX
METPHK uepe3 madioH «JlekopaTop»:
nexopupoBanue kinacca SimulatedTask
MetontoM (@add_cost_tracking mis
HaKOIUICHHSI CTOMMOCTH OTIepaIiii B
peaTbHOM BPEMEHU CHMYJISIAN

4. 3amyck cepuu nporoHos (1000+
uTepalnuii) ¢ IpUMEHEHHEM METO/1a
MonTe-Kapiio yepes kiacc
MonteCarloSimulator, peanuzyrommuit
nartepH «111aboHHBIN MeTO IS
YIIPaBJICHHS [IUKIOM SKCIIEPUMEHTOB U
cOopa CTaTUCTHKHU

5. AHanu3 pe3ynbTaToOB C pacyETOM

TloBBIIIEHHBIH
(3-5 munyT)




KOPPETSILIHN MEXKIY 3arpy3Koii
PECYPCOB U BPEMEHEM BBITIOTHEHUSI
ITpaBuIbHAS IIOCIEI0BATENLHOCTE: 1
—2—>53—>54->5

[MpakTudeckoe 3aganue Ne28
3agava: Bamra komaHga
OCYILIECTBIISIET IPOEKT
PEHHXUHUPHUHTA OU3HEC-TTPOIIECCOB
B JIOTUCTHYECKOM LIEHTPE KPYITHON
po3HuYHOU cetu. OCHOBHOE
BHHUMAaHHE Y/AETSAETCS MPOLIECCY
JIOCTaBKH TOBapa KIMEHTaM.
Heob6xonumo paccuuraTh
nokazatenu 3P PeKTUBHOCTH
TEKYIEro MPoIlecca U BBISIBUTH
00acTH ISl yJIyqLIeHuUs!.

Yo He0OXOaUMO CJlIeNIaTh:

1. IIpoBecTr aHATN3 UMEIOIIIUXCS
JTAHHBIX O TEKYIIEM ITPOIecce
(cpennee BpeMsl JOCTaBKH, TIPOIICHT
YCHGHIHBIX JOCTaBOK, KOJIMYECTBO
BO3BPATOB U pEKJIaMaIlnii).

JIOBEPUTEIIbHBIX UHTEPBAIOB 11 KPI
(cpemuee BpeMs BEITIOJTHEHUS,
CTOMMOCTD) C UCIIOJIb30BaHUEM
6oubnuorexu statsmodels
(DescrStatsW.tconfint_mean()) u
BHU3yaJIM3alMeN pacipeneacHuil uepes
Seaborn (sns.histplot())

[IpaBunpHas mocieq0BaTENbHOCTE: 1 —
2—>3—>54->55

[IpakTudaeckoe 3amanue No28

3amaya: Brl paboTaeTte B KOMaH/e,
peaIU3yIOLIEN MPOEKT MO YIYUIIECHUIO
IIPOLIECCOB Ha CKJIa/Ie KPYITHOTO
puteiinepa. OcHoBHas pobiaemMa —
HH3Kasl MPOIMYCKHAs CIOCOOHOCTH
CKJIaJa, BBICOKAst BEPOSITHOCTH OLMINOOK
KOMIUICKTALlUU U AJTUTENbHBIN UK
00paboTKH 3aKa30B.

Yrto HEOOXOIMMO C/IeNIaTh:

1. [TocTponTh UIMUTALMOHHYIO MOJIEIb
CKJIAJICKOTO TIPOIIecca C
UCIIOJIb30BaHNEM CIIEIIHATH3UPOBAHHBIX
WHCTPYMEHTOB (Hampumep, AnyLogic,
Arena WM aHaJIOTH).

2. IIpoBecTH cepuI0 3KCIIEPUMEHTOB C
MOJIEJIBIO, BAPBUPYS TaAKHE HapaMeTphbl,
KaK 4HCJIO ONEepaTOpOB, BMECTUMOCTh
CKJIaJia, HATMYME aBTOMATH3UPOBaHHBIX
MEXaHU3MOB COPTUPOBKH.

3. OnpenenuTs ONTHMAILHOE COUETaHUE
apaMeTPOB, TO3BOJISIONIEE YBEINIUTD
MIPOU3BOUTEIBHOCTD CKJIAIa U CHU3UTD
YHCII0 OUTMOOK KOMIIJIEKTOBKH.




2. PaccuntaTh OCHOBHBIE METPUKHU
3¢ PEeKTUBHOCTH MpoIiecca, TaKue
KaK CpeHee BpeMsl BBITTOITHEHHS
3aKasa, KO3 UIUEHT
CBOEBPEMEHHOCTH JIO0CTaBKHU,
3aTpaThl Ha €AMHUYHBIN 3aKa3.

3. Ha ocHOBe aHanu3a BBISIBUTD
HanpaBJICHHUs] BO3MOXHOTO
yIyqIIeHus (COKpaIleHne BpeMeHN
JOCTaBKH, CHIKEHHE Yuciia
BO3BpPAaTOB, IMMOBBIIICHUC

KO3 UIHEHTA YCIIEITHOCTH
JIOCTaBKH).

4, TToaroToBUTH OTYET IS
3aWHTEPECOBAHHBIX CTOPOH,
HAarJISTHO IEMOHCTPUPYIOIIHI
paCCUNTaHHbIC TOKA3aTCIIu U
TMEPCICKTUBLI YIYUILICHHAA.

Uror: JoxymeHTaIbHO
o(opMIIEHHBII OTYET ¢ pacyéTaMu 1
peIoKeHUeM o01acTel s
YIYYIICHUs], a TAKKe MPE3SHTAINI0
PE3yJIbTAaTOB JUIS 3aHHTEPECOBAHHBIX
CTOPOH.

4. ObopMHUTB OTYET C aHATI3OM
9KCIIEPUMEHTA U PEKOMEHIAIUSIMH IO
M3MEHEHUIO TIpolecca.

Kpumepuu oyenuganua ouaznocmuueckou paoomol:

Onenka Kpurtepun onenuBanns
OTJIUYHO ot 90 1o 100 % mpaBUIBLHO BBHIMTOJTHEHHBIX 3a/IaHUN
XOpo1Io ot 70 10 89 % npaBUIbHO BBINOJHEHHBIX 3aJaHUI
Y10BJIETBOPUTEJIBLHO ot 50 10 69 % npaBUILHO BHITIOJHEHHBIX 3aJaHUI

HEY10BJICTBOPHUTEJIbHO

Menee 50 % npaBUIIbHO BBITTOJIHEHHBIX 33/laHUN




