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3aBACHMOCTE MEKIY ABYMSA IEMEHTAMHU UMEET MECTO B TOM CIIydde, €CIIU U3MEHEHUS B
OOpeneneHuy OJHOTO 3JIEMEHTA MOTYT MOBJIE€Yh 3a CO00M M3MEHEHUs B APYroMm. Uto kacaercs
KJ1ACCOB, TO MPUYUHBI JJIA 3aBUCUMOCTEH MOTYT OBITh CAMBIMU PA3HBIMH:

- OVH KJIACC ITOCBLUIAET COOOIMIEHNE NPYTrOMYy,

- OJVH KJIACC BKJIIOUAET 9ACTh JAHHEIX APYrOro KJ1acca; OauH KJIACC UCMOIB3YET APYTOi
B KAYECTBE MapaMeTpa ONepPAIHH.

Ecnu knacc menser cBou uHrepdenc, To modoe coo0meHne, KOTOpOE€ OH MOCKHIIAET,
MOJKET YTPATUTEL CBOIO CHITY.

[TakeTel HE marT OTBETA HA BOMPOC, KAKMM O0pazoM MOKHO YMEHBIIMTHE KOJIMYECTBO
3aBUCHMOCTEHN B BAMIEH CHUCTEME, OJHAKO OHM HOMOTAOT BBIAEIATH 3TH 3aBUCHUMOCTH, a MOCIHE
TOTO, KAaK OHM BCE OKaM)yTCAd Ha BHUAY, OCTAETCA TOJBKO NOPAdO0TATh HAI CHMKEHHMEM HX
KOJIMYECTBA. /[MarpaMMel TAKETOB MOYKHO CUMTATHE OCHOBHBIM CPEACTBOM YHpaBIE€HUA O0OmMIEH
CTPYKTYPOU CHCTEMBEI.

[TakeTsl ABIAIOTCA KU3HEHHO HEOOXOIWMBIM CpPEACTBOM A OOMpIMX MpoekToB. Mx
CJIEQyEeT MCIIOJIB30BAThE B TEX CIIyUasx, KOrAa auarpaMma KiIacCOB, OXBATHIBAIONIAA BCIO CHCTEMY
B IIEJIOM M pa3MENIEHHas HA €OUHCTBEHHOM Jmcre Oymarm @Qopmara A4, CTaHOBUTCA
HEUYUTAEMOIL.

ITocraHoBKA 32124 H K IPAKTHYeCKOH padoTe 8

1. M3yunTs npennaraeMelii TEOPETUYECKUN MATEPHATI.

2. [TocrpoiiTe nquarpaMmy BapUAHTOB UCIIOJIB30BAHNS 718 BEIOpAHHON UH(OPMATIMOHHOU
CHCTEMEI.

3. ITocrpours OTuY€T, BKMOYAIONMIMKM BCE IMOJYYEHHBIE YPOBHH MOJENH, OIMUCAHUE
() YHKIITUOHATBHBIX OJIOKOB, NMMOTOKOB JAHHBIX, XPAHWINI] U BHEMIHUX 00BeKkTOB. [IpencraBurs
OTYET MO MPAKTUYECKON padoTe NI 3aIIUTHI.

BapuaHTbl HHAHBHIYAIBHBIX 3a/1aHHii

B COOTBETCTBHM C YKA3aHHOM MPEAMETHOM OOMACTBI0O M KIACCOM pa3padarsiBaeMoOit
MH(OPMAITMOHHON CHUCTEMBI ITOCTPOUTE OUATPAMMY BAPHAHTOB WUCIIONB30BAHUA U1 BEIOPAHHOU
WH(OPMAITMOHHON CHCTEMEI, BBIMTOJIHUTE PEATM3ANNI0 BAPWUAHTOB HCIOJIB30BAHUSA, MOCTPOUTE
OUarpaMmy COCTOSHUM 71 KOHKPETHBEIX 00BEKTOB HH(POPMAUMOHHON CUCTEMEL.

Tabnuma 8.2 — UnguBuayansHbeIE 3a1aHUA

No [Tpeaqmernas o0macTs Kmnacc UC

| Cxnan MRP

2 [TpousBoacTBEHHOE TpEaIPUATHE ERP

3 Toprosoe npennpusarue CRM

-+ Toprosoe npennpusarue SCM

5 Toproroe nmpegnpustue B2C

6 [Topran B2B

7 CTpouTensHOE MPEAIPUATHE HC yuera

8 Bricmiee yuebHOE 3aBeqeHme W C ynpasnenus
9 Nu@dpacrpykrypa npennpusatus CIIITP

10 | Annmaparnas uH(ppacTpyKkrypa IpeanpuaThs DKcrnepTHasi cucTeMa

CﬂﬂEpmﬂHHE oT4deTa

[To BemmonnenHoit padore cocraBageTcs oTduer. OTYeT BBIMOTHAETCS B AJEKTPOHHOM
Buze. [10 BEITOJTHEHHOMY OTYETY NPOBOAUTCS 3ANIUTA MTPAKTUIECKOU PabOTHI.

OTueT Mo NpakTHUIECKON Pad0OTe JOKEH COCTOATE U3 CIEAYIONUX CTPYKTYPHBIX

KYMEHT MOANUCAH
NEMECH T TPOHHOM NOANVCHIO
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- OCHOBHAS 4acTh (omucaHue pabOTHI): OWarpaMMa BapUAHTOB  HMCITOJIB30BAHUSA
WH(OPMAIMOHHON CHUCTEMBI, THATPAMMA COCTOSHUN WA 00BEKTOB MH()OPMATMOHHONU CHCTEMBEI;

- 3AKIIOUYEHUE (BEIBOIEI).

BBogHas 4acTe OTUETA JOJKHA BKIHOYATE ITyHKTHL:

- YCIIOBUE 3a1a9H;

- MOPAIOK BBIMTOJHEHHUS.

- MPOrPaAMMHO-AIMMAPaTHEIE CPEACTBA, UCTOB3YEMBIE IPH BEIOJTHEHUH PabOTHI. 3ammTa

OTYETA MO MPAKTUUECKOI padOTe 3aKTI0UAETCS B TPEIBABICHUN MTPENOIaBATEIIO
MOJIYyYEHHEBIX PE3yJIbTATOB B BUAE (paiiia U AEMOHCTPAIIUN IOy YEHHBIX HABEIKOB IIPH OTBETAX

Ha BOMIPOCHI NPEMOIaBATE.

KoHTpoJibHBbIE BONIPOCHI

1. JlaitTe ompenenenne NOHATHIO «BAPUAHT UCTOIb30BAHUSY .

2. Kakue TuIbel CBA3M MOTYT MPUCYTCTBOBATE HA TUATPAMME BAPHAHTOB MCITOJIE30BAHUA
3. JlaiiTe ompeneneHne NOHATHIO «IEHCTBYIONIEE JIUIO».

4. Kakue Tumsl co00mEeHn MOTYT IPUCYTCTBOBATE HA JUATPAMMAX B3aUMOIEHCTBU A

5. JlaitTe ompeneneHne NOHATHIO KIAcC, 00BEKT Kracca.

6. Kem 1 nst wero mosker OBITh UCITOTB30BAHA AUATPAMMA PA3MENIEHUA !

6. YHUEBHO-METOJINYECKOE H UHOOPMAIIMOHHOE
OBECITEYEHUE JJUCHUIL/IMHbI

6.1. IlepeyeHn OCHOBHOH H JOMNO/IHHTE/ILHOH JIHTEPATYpPbl, HE0O0X0THMOH
JIJISE OCBOCHUSI THCIHILTHHbI

6.1.1. IlepeuyeHns OCHOBHOM JIHTEPATYPbI
bapeimesa A.B., banoun K.B., T'onos P.C., Ilepenepses U.M. MunoBanmuu: YueOnoe

nocobue / Iloxm obmi. pex. m.n.H., mpod. A.B. bapemmesoit. — 2-e m3a. — M.: N3narenscko-
ToproBas kopnopauus «Jlamkos u K », 2018.

6.1.2. IlepeueHb JOMOTHUTEILHOH JTHTEPATYPHI
HMunoBanmonnsnii meHemkMenT : kypc aekuuit / HO.H. Kymakos, T.C. Memepsakona ;
M-Bo oOpazoBanus u nHayku Pocc.®eneparmu, Mock. roc. yu-t. — Mocksa: MI'CY, 2019.

6.2. IlepeyeHnb YUeOHO-METONHYECKOI0 ODecIeYeHHSI CAMOCTOATEILHOM
patdoThI 00YyYAKOIHXCS M0 JUCIHILUIHHE
1. Merognueckue ykazaHus 10O BEITOJHEHUIO NPAKTUUECKUX padOT MO AUCHUILIMHE

«IIpoeKTHEIN MEHETKMEHT.
2. Meromuueckue peKOMEHIANMH I CTYAEHTOB M0 OPraHU3aiu CaMOCTOATENEHON

paboter o aucnuruinHe «IIpoeKTHBIN MEHETKMEHTY.

6.3. IlepeueHn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKA IIHO HH O
ceTH UHTe pHeT, HEOOXOAMMBbIX /IJI OCBOCHHUS {HCHHILTHHbI

1. Yausepcurerckas oubmunoreka online. http://www.biblioclub.ru.

2. OBC «IPRbooksy. http://www.iprbookshop.ru.

3. Onekxrponnas dubmioreka CKOYVY.. http://catalog.ncstu.ru.
4. T'ocymapcrBeHHas myOmmMuHas HaydHO- TexHuueckas oubnumoreka Poccrm. (I'TIHTD

Poccun). www.gpntb.ru.
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MUHUCTEPCTBO HAVKH U BLICIIET'O OEPA3OBAHUS POCCUNCKOU ®EJIEPAIINN
deneparpHOE TOCYTAPCTBEHHOE AaBTOHOMHOE 00pa3oBaTeIbHOE YUPEKISHHIE BBICIIET0 00pa3oBaHHs
«CEBEPO-KABKA3CKHNH ®EJEPAJIbHBIM YHUBEPCUTET»
[TsTuropckuit HHCTUTYT ((pHITHAT)

METOIUWYECKHE PEKOMEHJIATIUU /IJISA CTYJIEHTOB 110 OPTAHU3AIIUUA
CAMOCTOSITEJIbHOM PABOTHI
O JUCHUIT/IMHE ITPOEKTHBIN MEHE/IKMEHT

HampaBmeHue moroToBKH 09.03.02
NnpopMaIMOHHBIE CHCTEMBI H TEXHOJIOTHH

Hanpasnernocts (mpogmuis) udopMarmmoHHbIe CHCTEMBI U TEXHOJOTHH
00paboTkH U pPOBOTO KOHTEHTA

Keamndukalins BeITyCKHUKA bakamasp

PA3PABOTAHO:

Houenr kadpenper CYuMT

Maptupocsx K.B.

[Taturopck, 2023
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BBE/IEHUE

Meromuueckue pEeKOMEHAUMH  COOEPKAT MNEPEUueHb TEM C  BONPOCAMU  [JIA
CAMOCTOATEIBHON TIPOpabOTKM, TmepedeHs JadopaTopHeIX pabdoT ¢ BoOmpocaMul s
CaMOCTOATEIBHONH MTPOPAOOTKH.

Meromuueckne yka3aHusa HOCBAMIEHBI Kypcy «lIpoekTHeiit meHemKmeHT». Y NpaBIisaTh
JTIOOBMH CIIOKHO. YNPAaBJLATE JIOABMH J(P(PEKTUBHO — HEMMOBEPHO CI0kHO. IlosTomy MEI
1300peTaeM M CMEIIMBAEM PA3HBIE MPAKTUKH, AITOPUTMEI U TEXHOJIOTHMH KOHTPOJIA, OIEHKH
pesynsTaroB Ttpyaa. llepexomum OT ycrapeBIIMX METOOUK K HOBBIM, CTAPAEMCs Y4ECTh BCE
HIOAHCEI U PUCKHW, TPATUM BPEMS M PECYPCHI HA IUNIAHUPOBAHUE BMECTO PaOOTHI MO HAKATAHHOM.

M3 MHOk€ECTBA METONOJIOTHN HYKHA OJTHA ONMTUMAJIbHAA U HACTPOEHHAA JIMUHO ITOJ HAC
v Haml mpoekT. OmHO AEen0 BEIMOJHATH IMIAOJIOHHBIE 3a4a4M CTPOTO IO CKPUIITAM M3 KHUTH,
Opyroe — MeroaoM mpod M OmMOOK BRIPAOATHIBATE CBOM CHENMAIEHEIE MHCTPYMEHTHI IA
ydera npuopureToB kommanuu. [Tlosromy npoekrusil menemxment (PM), To ects meTomomorus
YIIPABJIEHUA KOMIIAHUEH C IEIEHUEM BCEH PabOTHI HA MPOEKTHL, CTAHOBUTCS MOMY A PHBIM
BO BCEX OTPACJLX.

MHorune KOMImaHuM TOJIBKO CENUAC MEPEXOAAT  OT KIACCHUECKOU (0TpabdoTaHHasA, 4acto
Oropokparugeckas CX€Ma) K MPOEKTHOM (Kaxaas zamada OTOENBHO, OEIETUPOBAHNE
OTBETCTBEHHOCTH) MOJENH yIpaBiIeHUs. OONit MEHE HKMEHT AJI NPEINPUHUMATENS CBOIWICA
K TOMY, 9TO €CTh pPYKOBOJUTEIb W WCHOMHUTENL 3amadd. JlucuumianHa B3auMOIEeNCTBUA
3aBuUCENa OT TOro, Kak npormcano B mabnone. [11abnon xe Ob1l1 BOUT B pa3yMel BCEX OJMHAKOBO
ner srak 20-30 Hazan. Tomeko ATOT WAOIOH yK€ HE MPUMEHHUTE K HOBBIM YCIOBUAMH MHPOBOTO
PBIHKA.

Hcropnuecku Bce HA9aiIoCh € TOTO, 4TO B NEPHUOJ NMEPECTPOUKH 90-X rOO0B cama JIOTruKa
BeneHus OumsHeca OpLUIa HApyml€Ha HACTOIBKO, YTO MMOMNBITKA IMOCTPOMTE HOBYHO pPadodyio
KOHIICIUIO YIPABJICHUA B MIWLIEHUYM CO3aIM TEPMUH «KOMITAHUA-0AHOAHEBKA». KoHnemmu
TAKMX KOMIOAHWW OPOBEPAIMCE HA MPOYHOCTH M TOJBKO OaHA M3 10 koMmaHui CymiecTBOBana
Oompme monyroma B 2000-x. [lapannensHo oCTaBaJMCh MHOTONETHHE MOPEINPUATHA,
KapIUHAJIBHO MEHSACEH KAKIBIE JIET 5 YTOOBI BEIKUTH B IEPHOI IEPEMEH.

B 2010-x uH(pOpMAIMOHHEIN B3PEIB UHTEPHETA CAENAT JOCTYMHOM BCIO PA3PO3HEHHYIO
0a3y HapaOOTOK €BPONENCKOTO M aMEpPUKAHCKOro OwmszHeca. M3 TOHH mone3Hou u MyCOpPHOHU
MH(OPMAMN BPOAE «UTO TAKOE YIPABICHHE MPOEKTAMH M COBPEMEHHBIM MEHEIKMEHT», «KaK
pacnpenenaTs 00A3aHHOCTH, NPABUIBHO NPEAYraablBATE U COKPANIATh PUCKU
OPEONPUHUMATENN OO0 CUX MOP BRIOUPAIOT KPYMNMIBEI 3HAHWNM, TPUMEHUMBIX MMEHHO B HUX
KOMITAHMAX .

Celuac MeI CJIEIUM B HOBOCTAX KaK MPUOBLIEHEIE KOPHOPAIMK PACTYT U PACHagaroTCsa Ha
MOApa3AEIeHMs, MOKYTAIOTCA U HEPEKUBAIOT CTPYKTYPHBIE CIMSAHUA. 34 KAXKIBIM aKTOM KYIUIH-
MPOJAXkHU OTHENA KPOETCS CIOKHAA CETh MPOEKTOB (TAIKETHI, MPHJIOKEHUA, PACIIUPEHUSA I
Opay3epoB), CBA3AHHEBIX MO Pa3HBIM KpUTEpUAM. KOorna MEHAIOTCAS KPUTEPHUH, MEHIETCS NEJICHUE
IPOEKTOB HA rpymmnel. Mimenno n3menenne rpynnupoBku u coodmarotr Ham B CMU. Bayrpu xe
KOMITAHMHU IOPOJO0IAKAIOT padOTaTh, & MPOEKTHI BEAYTCA HEMPEPEIBHO.

IT project management (PM) — »5T0 gucuumnuHa, 4T0 OOBEAVMHSAET TPOLETYPHL,
MPUHLMIOE U DOIUTHKY BeaeHusa Onsneca. OHa pyKOBOIUT HPOEKTOM OT pa3padOTKH KOHIIEMINH
10 3aBEPILIEHUS MTPOEKTA.

OO0mmit  ((PYHKOUOHANBEHBEIM) MW HOPOEKTHBEIM MEHEIKMEHT OTJIMYAETCA TEM, 4YTO
() YHKIIMOHATBHEIN MEHEIKMEHT CTabuineH. Ero nens: moanepxare U MPUYyMHOKUTE KA4CTBO U
5 PEeKTUBHOCTE MOPOTPAMMHOTO Tpoaykra. Ecte orpaboranueii mabmon, ou padoraer
HDCTDHPH{@.DHEE}HWHHEHE,HH{MEHT U3MEHUMB. Llens NpOEeKTHOr0 MEHEMKMEHTA: JOCTUTHYTh

ANEKTPOHHQW NMOANUCHIO .
copmus RERY AT HQ0QUE HEHA s YobeRbiBas, 1ro ects deadline.
Bnapeney:  WeChlprriAHosArEepexoma oT o0miero MmenemxMenta k PM uwamie npyrux craHoBUTCA
HAOEKHOCTE — BMECTO OTHOCHUTEIBRHOU AaOCTPAKTHOM NEPCHEKTHUBEL K HNPEICKA3yEMBIM

,ﬂEﬁCTEVT}@SI}YHB@Pmﬁ_HD 19.08.2023



Mexnoynaponnas  Accommarsa  Ynopasaenus — [Ipoexramm  (IPMA)  noposena
HCCIENOBAHUE, MO PE3YJIbTATAM KOTOPOTO HOBBIH MOIXO0A CHOKOHOMUT Bam okomo 20-30%
Bpemenu u 15-20% pecypcos.

Yem ornmuarorcs Uudopmanmonseie Texnomorun ot apyrux orpacrnen? Cyns mo UT-
(popymam, 3aBUCUMOCTBEI0O HOPOTPAMMHUCTOB OT TAaIKETOB, OOPOTOTO CHIpA U BO3MOIKHOCTH
noexars Ha bami. BupryampHOCTBEIO BCeM padOTBI U €€ Pe3ynbTaTOB, HEBO3MOKHOCTEIO
HUCIOJB30BAHUA TNpPOrpaMMel  0e3 siekrpuuecTBa B ropoae. Bawxuoctero naa  Oyaymmx
MOKOJIEHUH BCEX HAYYHBIX OOCTWIKEHHH, UTO BO3MOYKHBEI TOJBKO Omaromaps KOMITbIOTEPHBIM
WHHOBALIMAM.

B CTpOUTENBECTBE PE3YIBTAT CTATUYHEIN, B IPOAYKTOBON MHAYCTPUN — UCUEPTAEMBIH,

d IPOTPAMMBI 1 BUPTYAIBHBIN MUP — OECKOHEYHBIN JUHAMUYHBEIN PECYPC, 3aBUCAIINNA TOIBKO
OT HATMYMA MHCTPYMEHTa noctyma (ramxera u ceru). [losromy pa3paboTka KOMIBIOTEPHEIX
TEXHOIOTHUH 00sA3aHa OBITH MPOAYMAHHON U MPABUIBHONW W3HAYAILHO.

Yopasnenue WT-mpoekramm Bkmrodaer B ce0A KYPUPYIONIME 3a0auMl MO YCTAHOBKE
00OpymoBaHNA W MOIEPHMU3AIUM CETH, pa3pabdOTKE MPOTPaMMHOTO OOecmedeHus, CO3OAHUIO
BUPTYAJIBHOU CpENBl M OONAYHBEIM BBIYMCIIEHHAM, CHUCTEMAaM YHPABJIEHUA JAHHBIMA M OW3HEC-
aHAMTUKE, BHEApeHue apyrux UT-ycmyr.

B IT npoekTHBINT MEHEKMEHT MOKET UATH IT0 TPEM JKU3HEHHBIM HUMKJIAM MPOEKTA:

1. [Tporunosupyemsrii, on ke waterfall. Tpamunmonnsni moaxon, naxe B 2010-x
OPUMEHAETCA HA MOPANOK vamie Apyrux. [105TamHeIil TMHENHBIN ATOPUTM.

2. Ureparmonnsiii. COBpEMEHHBIM MOAXO0J, B KOTOPOM pacmmpeHue (PyHKIHOHAIA
pa3padareIBAEMOTO MPOTPAMMHOTO OOECIEUEHMsA C KaIbIM HOBEIM BBIMYCKOM B PaMKax
IIPOEKTA.

3. AparrruBHeni. Agile, Scrum u npyrue meroasl. L{enn koMmaHum 1 CTpaTerus pa3BuTHs

MOZKCT MCHATHCA HC3ABHUCHUMO OT IICPBOHAYAJIBHOTO ITJIAHA.

1. HEJb U 3AJIAYH U3YUEHUS JTUCHUIT/INHBI

Llenpro ocBoenus muctmmuinHbl «[IpoekTHBIN MEHemKMEHT» SABISAETCA (PopMHpOBaHUE
Habopa mpo(eccnoHanbHEIX KOMIETEHIIUN OakanaBpa mo HamparieHuto noarotoBku 09.03.02
«MuopmanmoHHEIE CHUCTEMBI M TEXHOJIOTMM») UL PEMICHWASA IPUKJIANHBIX 3a1ad B paMKax
HanpariIeHHOCTH (mpoduisa) « UH(popMaAIMOHHEIE CUCTEMBI M TEXHOIOTHID).

3amaun OCBOEHUSA OUCHMIUIMHBI: W3YYE€HME METOAOJOTMM IPOEKTHOTO MEHEIKMEHTA,

[TOJIYUCHHUC HABBIKOB ITPHUMCHCHH A ITPOCKTHOTO MCHCIKMCHTd.

4. PEKOMEHJIAIIUU JIJIA CAMOITIOATOTOBKHA

4.1 lloaroroBka K JexknusaM. CaMoCTOATEe/ILHOE H3VYCHHE JIHTEPATYPbl

Tema 1. Konnenrya/jisHble H HHPOPMALTHOHHLIE MOJEIH
HHHOBAIHOHHLIX NIPOEKTOR
ba3oBblil YpOBeHB
1. Pabouwmit mpoexT nHPOPMAITMOHHON cUCTeMEI. Jlucuumnimna 00sM3aTensCTB.
2. Texanueckuil mpoOEKT UH(POPMAITMOHHON CUCTEMBI
3. YnpasieHne npoeKToM HH(POPMAITMOHHONU CHCTEMEI
4. Kanennapueiii mnand pa3padboTku HH(POPMALTUOHHON CUCTEMEL.
5. [lonaTne apxuteKTypsl MHPOPMATTMOHHON CUCTEMEI
6. OTKpBITas APXUTEKTYPA NH(OPMAIIMOHHBIX CUCTEM
7. CucremMHas MHKEHEPU: TOUKA 3PEHUS U XaPAKTEPUCTUKU TOUEK 3PEHHUS
Pray, JOCTh TOYCK 3PEHS ITPU pazpadoTKe HH(OPMATTMOHHON CHCTEMBI

CepTudpmkar: gcg&oﬁﬁmw@htﬂmmm@&pmuﬂﬂm{ﬂn cucteMbl. UHTEpakTUBHOCTS, usability
Bnapeneu:  WebhEke] Ipprfe et erpICTPY MEHTOB MO IETUPOBAHNA MH(POPMATMOHHBIX CHCTEM.

IoBbIlIeHHBLIH YPOBEHB

I.‘:-EI
sk
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. ITpyumenennne WMHCTPYMEHTOB  pa3padOTKM  WH(POPMAIMOHHBIX  CHUCTEM. fI3BIK
IPOTPaMMUPOBAHMA, OJIOK-CXE€Ma, JTOKYMEHTUPOBAHUE, CPEACTBA Pa3padOTKN anropuTMHU4ECKasd,
5 EKTUBHOCTHL AITOPUTMA

2. Ynpasnenue TpeOOBAHUAMHA K HH(POPMAITMOHHON CUCTEME

3. Bunsr TpeboBaHui K MH(POPMALIMOHHON CUCTEME: (PYHKIIMOHANBEHEIE TPEOOBAHMA,
HE(PYHKIIMOHAIBHEIE TPEOOBAHNA.

4. Coucrea TpeOoBaHU K HMH(OPMAIMOHHON CUCTEME: ACHOCTh U HEABYCMBICIEHHOCTS,
MOJTHOTA U HEMPOTUBOPEYHNBOCTh, HEOOXOAMMBIM YPOBEHBL NETANH3AIAH, MPOCIEKUBAEMOCTD,
TECTUPYEMOCTE U IIPOBEPAEMOCTE, MOTUPUITIPYEMOCTE.

5. @opmammanusa TpeOoBaHNNA K MHPOPMAIMOHHOMN cucTteme. L{ukn paboTsl ¢
TpeODOBAHUAMU

6. [lonaTre KOH(PUTYPALIMOHHOTO YIIPABJIEHUS MPOEKTOM MH()OPMAILIMOHHON CUCTEMBI

7. Ynpasnenue BepcuaMi HHPOPMAMOHHON CUCTeMEL. [TonaTue "BeTkn" mpoekra

8. Ynopasnenue cOopkamu nmpu pazpadoTke HH(POPMAIMOHHON CHUCTEMEI

9. CpencrBa BEpCHOHHOTO KOHTPOJI MH(POPMAITMOHHON CUCTEMEBI

10. Enpmuner koaduryparmonsoro yrnpasienus. [Torstue baseline.

Tema 2. OnToiormueckue Moae i HHGOpMAIHOHHBLIX
cucreM ba3oBblil YpoBeHB

. [Tpuniner Bepudukanm u TECTUPOBAHUSA
. Bepu(ukanusa n samgansa npoOrpaMMHBIX IIPOAYKTOB
. [TonAaTne TecTHpOBaHNA TPOTPAMMHEIX CPENCTB
. Meronsr Bepu(pukaimyn 00bEKTHO-OPUEHTUPOBAHHBIX MPOTPAMM
. KauecTBO 1 HAIEKHOCTE ITPOrPaAMMHOr0 00€CIIEueHNA
. [Tpoprm OTKPEITEIX MTHPOPMALIMOHHEIX CUCTEM
. OYyHKIMOHAIBHBIE U TEXHOJIOTUUECKNE CTAHAAPTHI pa3pabOoTKH MPOrpaMMHBIX
KOMILIIEKCOB

8. IIpuHIMIEL OpraHn3anuy MPOEKTUPOBAHNA U MPOTPAMMHBIX KOMILIEKCOB

9. 3amaun obecrnieueHus KaueCcTBa MPOTr PAMMHBIX KOMIIOHEHTOB

10. Meronsr nccneqoBaHmsa KA4eCTBA MPOTrPAMMHBIX KOMIIOHEHTOB

IloBbIlIeHHBI YPOBEHB

. OYHKIIMOHAIBEHEIE U TEXHOIOTHUECKHE TPEOOBAHMA K MPOTPAMMHEIM KOMITIEKCAM
. ApXUTEKTYypa IPOTrPAMMHEIX KOMIUIEKCOB /11 HH()OPMATU3ALNAH ITPEATPUAATHH,
. CTanmaprel NpOEKTUPOBAHUA ITPOrPAMMHOI0 00€CIIeueHNA
. Cranmapre!r pazpabOTKI OPOTPAMMHOTO 00ecHedeHs
. Meroer pazpaboTkH MPOrpaMMHBIX KOMIUIEKCOB I PEMIEHUA NPUKIATHBIX 33144
. MeTo Bl OLEHKHN CIOKHOCTH AJITOPUTMOB U ITPOrPaMM
. MeToaer TECTUPOBAHUA U JOKYMEHTUPOBAHWA NPOTPAMMHEIX KOMIUIEKCOB
. OCHOBHBI€ COCTABHBIE MH(POPMATTUOHHOHN CUCTEMBI M MX XAPAKTEPUCTHKA.
. MHOrOypOBHEBAsA apXUTEKTYpa UH(POPMAITMOHHBIX CUCTEM
10. MonenupoBanue CTpyKTyphl HH(POPMAIMOHHEIX CUCTEM, BUILI MOJEIEH, UX

HA3HAYCHHC

-1 O n s o —

O OO0 -1 O b s o

Tema 3. OnTo/iorus npeacTap/ieHUs JaHHLIX H 3HAHHH B
HHHOBAIHOHHLIX pellleHUSX
ba3oBblil YpOBeHB
| 3amaun obecneueHns HANEKHOCTH NPOTPAMMHBIX KOMIIOHEHTOB

2. Meronas! uccienoBaHusa HAAEKHOCTU MPOTPAMMHBIX KOMIIOHEHTOB
3. DKOHOMUMKO-NIPABOBEIE OCHOBEI pa3padOTKH MPOTPAMMHEIX ITPOIYKTOB

4$nmﬂpﬂﬂaHHﬂe MO EINPOBAHUE, IUAT PAMMEI BapHAHTOB
CeprudkkEATOTERGBAHIAE s 8952205E7BAS00060000043E
Bnanenew:  WebS Xy FFOPOTIOTE3UBIEIE CKads MH(POPMAIIMOHHAS CHCTEMA C pacmpenencHHoOu 0aszou

JAdHHBIX
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6. Pabouwmit mpoexT nH(pOpMAIMOHHON CUCTEMBI. Jluciummina 00sM3aTensCTB.
7. Texanueckud MpOeKT HH(POPMAITUOHHONW CHCTEMBI
8. YnpasieHne npoeKToM HH(OPMAITMOHHONU CHCTEMEI
9. Kanennapueiu mian pa3padoTky HH(POPMAIUOHHON CHCTEMEL.
10. [TonsaTre apxuTeKkTyphl HHPOPMAITMOHHON CUCTEMBI
IloBbIlIeHHBI YPOBEHB
. Merpuku kauecTBa mporpaMMHOTO 0OeceueHu
. CTanmapTHeIN METOT OLIEHKH 3HAYEHWUN ITOKA34TENEN KauyeCcTBa
. Yopasnenue kauectsoMm [10
. OnTUMI3anusa U peHKUHUPHUHT
. UIHHOBAIIMOHHEIE MTPOEKTHI.
. TectupoBanne nHPOPMATMOHHON CUCTEMEI
. Cranmaprusamnmsa kauyecrsa MH(POPMAIMOHHBIX CUCTEM
. Meroner obecnneuenns kaueCcTBa MH()OPMAITMOHHBIX CUCTEM
. [TonsaTne TectupoBanusa MHPOPMAITMOHHON CUCTEMEIL. | €CTUPOBAHUE YEPHOTO AMIUKA.
TectupoBanue 0enoro smimka
10. UucTpyMeHTEl TECTUPOBAHUA MH(POPMAIMOHHBIX CUCTEM

O OO0 -1 O b s o

4.2 IloAroroBka K NpakTH4YeCcKHM pabdoram

IIpakrnueckas padora 1. KoHnenryaisHble H HH(OpMaLIHOHHbIE
MO/1e/TH HHHOBALHOHHBIX MPOEKTOB

1. UTo Takoe JKU3HEHHBIN [IUKJI IPOTPAMMHOTO MPOIYKTa?

2. [lanite onpenenenne Moaenu xu3HeHHoro nuukna [10.

3. [IpuBenure stamel pa3pabOTKH MPOTrPAMMHOTO CPEACTBA.

4. Kakue stamsl BmrodaeT B ceda mogens KL I1IC cormacuo I'OCT 19.102-777
5. Yto BrIIOUAET B CE0A HTAN MPEATTPOEKTHOTO MCCIETOBAHUS !

IIpakTHueckast padora 2. OHTONIOrHYeCcKHe MO/e/IH HH(pPOPpMALIHOHHBIX CHCTEM
1. Ilepeuncmire pyHKIMOHATEHBIE TPEOOBAHUSA K MPOTPAMMHOMY MPOAYKTY.

2. Ilepeunicimire SKCIUTyaTallMOHHBIE TPEOOBAHUA K MPOTPAMMHOMY MPOIYKTY.

3. [lepeuncmure npasuna pa3pabOTKN TEXHUIECKOTO 3aJaHHUSL.

4. HazoBuTe OCHOBHBIE PA3AEIbl TEXHUIECKOTO 3aTaHUA.

5. B Kakux OTHOMIEHMUAX HAXOOATCS 3aKA39UK U pa3padOTIUK ITpH BEIPA0OTKE

TpeOOBAHNM K MPOTPAMMHOMY CPEICTBY?

IIpakrnueckas padora 3. OHTO/I0rd NpeICcTABICHHS JaHHLIX H 3HAHHU B
HHHOBAIHOHHLIX pellieHHX

1. Ilpennmoxure, kro OBl MOr y4acTBOBarte B (popmupoBaHMM TpPeOOBAHMM 714
YHUBEPCUTETCKOM CHUCTEMEI PETHCTPAIMM CTYAEHTOB. OOBACHUTE, MOYEMY IMOUTH HEW3OEKHO,
a0 TpeOOBaHMs, CPOPMYIMPOBAHHBIE PA3HBIMA JTULIAMH, OYIyT TPOTHUBOPEUYHNBHEI.

2. PazpabareiBaerca cucrema [10 gna aBromarmsanum OMOMMOTEUHOTO Karamora. JTa
cucrema Oyzper comep:xark MH(OPMAIMIO OTHOCUTEIBRHO BCEX KHUI B OmOmmorexke u Oyzmer
mone3na OubmioreunoMmy mnepcoHany, aboHeHTam u uutateasaMm. (Cucrema I0MTKHA HMETH
CpencTBa MPOCMOTPA KATAIOTa, CPEacTBa CO3MAHUS 3amMpPOCOB M CPEACTBA, MO3BOJAIONIME
MOJIB30BATENAM PE3EPBUPOBATE KHUTH, HAXOQANIUECA B TAHHEIM MOMEHT Ha pykax. Ompenenure
OCHOBHBIE OIIOPHBIE TOYKH 3PEHMA, KOTOPBIE HEOOXOQUMO YUECTh B CIEIU(PUKAIIMN CUCTEMBI, U
MOKAKUTE UX B3aUMOOTHOIIEHUS, UCITOIB3YS TUArpaMMy UEPAPXUH TOYEK 3PEHUS.

3. Jlng Tpex TOdeK 3peHus, ONPEIEICHHBIX B CHUCTEME OMOMIOTEYHOTO KaTamlora,
YKAKATE CEpBHCLI U COOTBETCTBYIOIIME NAHHBIE, KOTOPBIE OOECIEUMBAIOTCA STUMHM TOUKAMHA
3peHI, X BOOMEHTIORMGPELC yIIPABIIAIOT STHMH CCPBHCAMH.

Coprupuear: 2C00 ggﬁ LAWDKECH TINOBRO AW TE,0030p TpeboBanui’? Hapucyiite Mozens mporecca 0030pa
Bn a,qenet;peﬁ%lﬁfﬂﬂ:ﬁ TaTbAHa AnekcaHipoBHa
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5. Bama koMmanus MCHOIB3YET CTAHOAPTHRIM METON aHamms3a TpedoBanuii. B mporecce
paboTEI BBl OOHAPYIKIWIM, UTO ATOT METOI HE YUUTHIBAET COLMANBHBIE (DAKTOPHI, BAKHBIE IJIA
CUCTEMEBI, KOTOPYIO BBl aHaimsupyere. Bam pykoBoourens naax BamM SACHO IOHATE, KAKOMY
METOIY aHAN3a HYKHO CraenoBark. OOCyIuTe, 4TO BBl JOJIKHEL I€JIATh B TAKOM CUTYAIUH.

IIpakTH4yeckas padora 4. CeMaHTHUYeCKOe MO/Ie/IHPOBAHHE TAHHLIX H 3HAHHH B
TEeXHOJIOIdsIX 00/ 1bIIHX IAHHBIX

1. Texnomorumu mMOCTAaHOBKHU 3a4a49U ITPOEKTUPOBAHNUA UH(POPMATTMOHHON CUCTEMEL

2. PazpaboTka (yHKIIHOHATBLHBIX U TEXHOJIOTHIECKUX TPEOOBAHNN K MH() OPMAITHOHHBIM
CHCTEMAM.

3. Pa3zpaboTka koHIIEMINN HHPOPMAITMOHHON CUCTEMEL.

4. Mopems mH(pOpMAIIMOHHOW CUCTEMEIL.

5. Pa3paboTka TEXHHYECKOTO 3a0aHNA HA MPOEKTUPOBAHNE MH()OPMAITMOHHON CHCTEMEIL.

Ilpakrnueckas padora S. UH(ppacTpyKkTypa IpoeKTHPOBAHAA HHHOBAIHOHHBbIX
HHKeHEePHLIX pellleHHil

1. JlaitTe ompenenenne NOHATHIO «BAPUAHT MCHOTB30BAHUSY.

2. Kakue TuIbl CBA3M MOTYT NPUCYTCTBOBATE HA TUATPAMME BAPHAHTOB MCITOJIE30BAHNA

3. JlaitTe ompeneneHne NOHATHIO «IEUCTBYIONIEE JTUIIO0».

4. Kakue Tiunel COOOMEHNIT MOTYT IIPUCYTCTBOBATE HA IHMATPAMMAX B3aUMOJEUCTBUA !

5. JlaiiTe onpeneneHne NOHATHIO KIacc, 00BEKT Kiacca.

6. Kem 11 1151 wero mMosket OBITh MCITONB30BAHA JUATPAMMA PA3MENEHU !

Ilpakrnueckas padora 6. UHCTpYMeHTAIbLHOE 0DeclieyeHHe
OHTOJIOr HYECKOI'0 MOe/IHPOBAHUSA HH(POPMALHOHHBLIX CHCTEM
1. Vmopasnenue mporpaMMHBEIM MPOEKTOM.
2. Ilponecc nnannposanus cozganus 110.
. KOHTpOIBEHEIE OTMETKH 3TAnoB padoT.
. JlnarpaMMel mpo1IeCCOB U BPEMEHHBIE THATPAMMEL.
. BpemeHnHsI€ 1 CETEBBIE TUATPAMMEL.
. Pacnpenenenune uCmoHATENEN MO STAram
. Tuner puCKOB, KOTOPEIE MOTYT 0KAa3aTh BIUSHUE HA JAHHBIN IIPOEKT
. Cxema mporiecca yrnpaBiaeHUs puCKaMu
. PesynpTarer anamisza pucKkoB

OO0 ] O B W

IIpakTnyeckas padora 7. Texnosrorun RDF n OWL

1. Vopasnenue puckamu mpu IpOEKTHPOBAHUN IMPOTPAMMHOTO PO AYKTA.
2. Ilponecc ympaBieHus pUCKaMu.

. KoHTpomsHBEIE OTMETKH STAnoB padoT.

. AunarpaMmel mpoeCCOB U BPEMEHHBIE TUATPAMMEI.

. BpemeHnHsI€ 1 CETEBBIE TUATPAMMEIL.

. Pacnpenenenue uCnoHUATENEN MO STAram

. THIBI pUCKOB, KOTOPBIE MOTYT OKA3aTh BIUAHUAE HA JAHHBIN MPOEKT

. Cxema nporecca yrnpaBiaeHUsa pUCKaAMH

. Pe3ymeraTe anaymsa puckoB

NO G0 -] O n B L

IIpakTnueckast padora 8. IlpuMeHeHHe OHTOIOTHYECKHX MO/le/IeH
MHHOBALIHOHHLIX NPOJYKTOB

1. TpagunmoHHBIE METOANUKH YOPABIECHUA TPOEKTAMH.

2. Waterfall. Ympasnenne kpurnueckoit nensio nmpoekra (CCPM).

3. Merog kpurnueckoro nytu (CPM).

IllII ;CHH

Ceptudpukar: ECG@“@W%WﬁBHEHm [T-mpoexramu.

Bnaneneu: LlleBayx TateAHa AnekcaHgpoBHa
ﬁ&TDﬂHI{H 1o }’HPHBI[E‘I{PH-D H3IMCHCHIM AMI.

7. Merononorus monempoBanus cooerrunl (ECM).
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8. DkcTpemansHOE yripasiaeHue npoekramu (XPM).

9. Ilpoueccuo-opuentupoBanusie Mmeroqukn: Lean, Six Sigma, Lean Six Sigma.
10. ITpoueccuo-opuenrupoBannas PM.

11. I'mbpunueie mogxoner. PRINCE2, PRiSM, Benefits Realization (BRM).

12. brictpas paszpaborka nmpunoxenuit (RAD).

4.3 IloAroroBka K BLIMOJHEHHIO CAMOCTOATE/IbHOH padoThI

JInst BEIMOTHEHW S CAMOCTOATENEHON PA0OTEI CIEAYET U3YUUTh TEOPETUYECKUHN MATEPHAT.

5. TEOPETUUECKHHN MATEPHAJI
METO/Ibl U CPEJICTBA TPOEKTHOM JESTEJBHOCTHU B C®EPE IT

[Tpobnembl, KOTOpPBIE NPUXOOUTCA pEmAaTh CHCHUAIMCTAM B MPOLECCE CO3IaHUA
OpOrpaMMHOTO oOOecmeueHusa, oueHb Ciaoxubel. [Ipupoma stux mpobmem HE Bcerma scCHa,
ocoOeHHO ecmu paszpabareiBaemas MNOPOrpaMMHAs CHCTEMA WHHOBAanWOHHAiA. B wactHocTh,
TPyOAHO UYETKO OMUCATH TE MOEHCTBUA, KOTOPHIE IOMKHA BBIMOMHATE cucrema. Omucanue
() YHKIITUOHATBHBIX BO3MOKHOCTEH W OTPAHWUYEHUN, HAKIAOBIBAEMBIX HA CHUCTEMY, HA3BIBAETCA
TpeOOBAHUAMM K STOM CHUCTEME, 4 CaM Ipouecc (popMupoBannsa, aHAIN3a, JOKYMEHTHPOBAHUS U
MPOBEPKH ITUX (PYHKIIMOHATBHEIX BO3MOKHOCTEH M OTPAHUUEHUM — pazpadOoTKO TpeOOBaHN.

TpeboBanusa mompasnensoTcsa HA MOJB30BATEILCKUE M CHUCTEMHBIEC. [lomp3oBarensckue
TpeOOBAHMA — HSTO ONHMCAHME HA ECTECTBEHHOM S3BIKE (IUTOC MOACHAIONIME JUATPAMMEI)
() VHKIIMI1, BBIMOJHAEMBIX CUCTEMOM, W OTPAHMUYECHUM, HAKIAObBIBAEMBIX HA HEE. CucremHbIe
TpeOOBAHNUA — 3TO OMMCAHHUE OCOOEHHOCTEH CHUCTEMBI (APXWUTEKTypa CHCTEMEBI, TPeOOBAHUS K
mapamerpaM 000pyIoBaHUA M T.1.), HEOOXOIMMBIX WA 3(PPeKTUBHON peannu3anuu TpeOOBAHUM
MOJIB30BATENA.

Pa3zpaborka TpedoBaHMH

PazpaboTka TpeboBaHuil — 3TO MPOLECC, BKIKOYAIONIAN MEPONPUATHA, HEOOXOIUMBIE
O CO3MaHuA U YTBEPKICHUS OOKYMEHTA, COIOEPIKANIETO CHEIMU(PUKANIO0 CHUCTEMHBIX
TpeOoBanuii. PaznuuaroT 4eTeIpe OCHOBHEBIX ATAIa Mpouecca pa3padoTku TpeOOBaHMM:

- AHAJIM3 TEXHUUYECKOW OCYIIECTBUMOCTH CO3IaHUSA CUCTEMEIL,
(popMupoOBaHKE U aHATU3 TPEOOBAHUH,
cnenuuuupoBanue TpeOOBAHNN U CO3MaHNE COOTBETCTBYIOMIEH JOKYMEHTAIHH,
arrecranus STUX TpeOoBaHMI.
Ha pucynke 1.1 moka3zansl B3aUMOCBA3U MEXKAY STUMA TANAMHU U PE3YIILTATHI,

COITPOBOKIATONINE KA IBIM ATAI IPo1ecca pa3padOTKN CHCTEMHBIX TPEOOBAHMIL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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*  tpeSosaHwi

Pucynok 1.1 - [Iponiecc pazpaborku TpedboBanmit

Ho nockomeky B mporecce pa3padOTKM CHCTEMBI B CHWIYy Pa3HOOOpA3HBIX HPUYNH
TpeOOBaHUA MOIYT MEHATHCA, YIpaBICHUE TpeOOBaHWUAMM, T.€. MPOLECC YIIPABICHUA
U3MEHEHWSMU CHUCTEMHBIX TpEOOBaHM, SBJIAECTCA HEOOXOOUMOW COCTABHOM  YACTHIO
NEATENBHOCTU IO UX pa3padoTkKe.

OopMHpOBaHHE H AHAJIA3 TPeOOBAHUH

CrnempyrommM 53TanoM mporecca pas3padoTtku TpeOdoBaHUMN ABIAETCA (POpMHpPOBAHHE
(ompeneneHue) U aHanu3 TpeOOBaAHMNA.

O0o0mIeHHas Monens mpornecca (POPMUPOBAHUA M aHAIM3a TPeOOBAHMN MOKAa3aHa Ha
pucynke 1.2. Kaxgas opranmzaims HCHOJB3YET COOCTBEHHBIM BAPMAHT HSTOM MOJEIH,
3aBUCANINN OT ‘“‘MECTHBIX (PAKTOPOB™: OMBITA PAOOTHl KOJIEKTUBA pPa3padOTUMKOB, THIIA
pa3padaTeIBAEMON CUCTEMBI, MCITOJIE3YEMBIX CTAHAAPTOB U T.J.

Havano
npolecca

Creynduumpoeanme

TpeboBaHmii
[lpoeepka
TpefoBaHuit
AHaNu3 npeaMeTHOM pE,I:I,EHEH o JokyMeHTauma
obnacti CHCTEMHBIX
MPUOPHTETOB
TpeboBaHuil

Pazpeluenve
NPOTUBOPEYMM

Knaccudmmeaumsa

TpeboBanii

Pucynoxk 1.2 - IIpouecc popmupoBanmsa n ananuza tpedoBaHmi

HFWME @WBHHL{H 1 aHauu3a TpeOOBAHWN MTPOXOIUT YEpPE3 ITAMoB.
SNEKTPOHHOW NOANMCLIO .. p p m p pﬂﬂ
Ceprudmkan gu:::-:;u:lt;t;HEEE@EE@%EJFE:%%@?:H%E39@%““' AHATITHKM TOJDKHEI H3YIUTE MPEIMETHYIO 007IaCTh,
BnanenTle OVASTHKOIIIYATHPOBATECA CHCTEMA.

2. Coop TpedoBanmii. ITO MPOIECC B3AUMMOAECUCTBUS € TUIIAMU, (DO PMUPYIOIITN MU

NercrempeOoBarist? Bo“Bpems 3Toro mponecca mpoaonKacTes aHaanus3 IIPeIMETHON 001acTu.



3. Kimaccuukanusa rpedoanmii. Ha sTom stane 0ecpopmennsiit HabOp TpeOOBaHMIM
mpeoOpa3yercs B JIOTUIECKU CBA3aHHEBIE TPYIITEI TPEOOBAHUI.

4. Pazpemienne nporuBopeunid. be3 comHenua, TpeOOBAHWA MHOTOYHUCIECHHBIX JIMII,
3aHATBEIX B mpouecce (popMupoBanusa TpeOoBanuil, OyayT nmpoTuBopeduBeIiMu. Ha sTOM sTame
ONPENEIAIOTC U PA3PEIIAIOTCS MPOTUBOPEUHS PA3IMIHOTO POa.

5. Haznauenune mpuopureros. B mrobom nabope tpeboBanmii ognu U3 Hux Oyayr Oomnee
BAXKHBI, 4eM apyrue. Ha stom srame CoBMECTHO € nunamu, (POPMHUPYIONIMMH TpeOOBaHUA,
OMPENEIAIOTCA HANOO0JIEE BaKHBIE TPEOOBAHNUA.

6. ITpoBepka TpeboBanmit. Ha sToMm sTame onpenensercs ux mogHOTA,
MOCIENOBATENRHOCTh 1 HEMPOTUBOPEUNBOCT.

[Tponecc popmupoBannsa n anaimmsa TpeOOBAHNMN HUKIMIECKHUM, ¢ 0OPATHOM CBS3BIO OT
OIHOrO srama K apyromy. Llukn HaumHaercsa ¢ aHamm3a OpeaMeTHON 00JIacTH M 3aKAaHUYMBAETCA
npoBepkor TpeboBanmii. [lonmmanmne tTpeOoBaHM nmpenMeTHOM OO0MACTH YBENWUMBAETCA B
KaJI0M HUKIE mpouecca (popMupoBaHus TpeOOBAHUM.

PaccMoTpuM TpH OCHOBHBIX TTOAXO04 K (DOPMUPOBAHMIO TPEOOBAHUI: METOT,

OCHOBAHHBIA HA MHOKECTBE OMOPHBIX TOYEK 3PEHUA, CLIIEHAPUN U STHOTPA(PUIECKUIT METON.

OnopHble TOYKH 3peHHd

[Tonxox ¢ UCITOIB30BAHMEM PA3IMYHBIX OMMOPHBIX TOYEK 3pEHMA K pa3paboTke TpedoBa-
HUW IPU3HAET Pa3JIUUYHBIE (OMOPHEBIE) TOUKW 3PEHUA HA MPOOAEMY M UCIOJIB3YET UX B KAUECTBE
OCHOBBEI MOCTPOEHUS W OPraHM3AIMM Kak mporecca (popmupoBanus TpeOOBaHMIL, TaK U HeE-
MOCPEACTBEHHO CAMMX TPEeOOBAHUH.

Pazmiuneie METOBI MPEIIATAIOT PA3HBIE TPAKTOBKU BBEIPAKEHUA 'TOUKA 3peHuA’ . 1ouku
3pPEHU MOKHO TPAKTOBATH CIAEAYIOIIMM 00pa3om.

1. Kak ucrounuk wuH(pOpManuM O CHUCTEMHEIX NAHHBIX. B 3TOM Ciydae Ha OCHOBE
OMOPHBIX TOYEK 3PEHUSA CTPOUTCS MOIEIEL CO3JAaHMS U MCHOJB30BAHUA NAHHBIX B cucteme. B
nponecce (popMUpOBAHUA TPEOOBAHMM OTOMPAIOTCA BCE TAKWE TOUKH 3pEHMA ( U HA UX OCHOBE
OMPENEIIAIOTCA OAHHBIE), KOTOPBIE OyAYT CO30aHBI WJIM HUCITOJIB30BAHEI MPH padOTE CUCTEMEI, a
TAKKe CIOCOOBI 00PadOTKN 3THUX TAHHEIX.

2. Kak crpykrypa npeacraBieHu. B 5TOM ciydae TOUKU 3peHH paCCMATPUBAIOTCA Kak
ocobasg wacTe MOAETU CHUCTEMBI. Hampumep, HAa OCHOBE pa3IUYHBIX TOYEK 3PEHUA MOTYT
pa3padaTeIBATECA MOJEMHN "CYITHOCTE-CBA3G' ', MOJEIN KOHEYHOTO aBTOMATA U T. .

3. Kak momydarenm CHCTEMHBIX CEPBUCOB. B 3TOM Cilyduae TOYKHU 3PEHUA SBIIAIOTCA
BHEMIHUMH (OTHOCUTEIBHO CHUCTEMBI) ITONYYATESIMH CHCTEMHEIX CEPBHCOB. [0YKH 3pE€HUA
MOMOT AT OMPENEIUTh AAHHEIE, HEOOXOOUMBIE I BEINOTHEHUA CHUCTEMHBIX CEPBHUCOB WM UX
yIIPABJICHU .

Haubonee s>(ppexkTuBHEIM MOIX0I0M K aHATU3Y TAKUX CUCTEM SABIAETCA MCHOIB30BAHUE
BHENIHUX OIOPHBIX TOYeK 3peHusa. Ha ocHoBe sroro moaxona paspaboran meron VORD
(Viewpoint-Oriented Requirements Definition — ompenenenne TpeboBaHMili HA OCHOBE TOYEK
3peHusa) nma (opmupoBaHMA M aHamuza TpeOoBanmi. OcHoBHBIE sTanmbel Metoma VORD
MOKA3aHEI HA pUCYHKE 1.3.

1. Unentndukanmsa TOUeK 3pEeHUs, MOTYyIAONMINX CUCTEMHEIE CEPBUCHL, U
UACHTU(PUKAIA CEPBUCOB, COOTBETCTBYIONIMX KAKIOW TOUKE 3PEHHUAL.

2. CTpyKTypUpOBAHHUE TOYEK 3PEHUS — CO3JAHUE MEPAPXUM CTPYNIMUPOBAHHEIX TOYEK
3peHusa. OOmIeCUCTEMHBIE CEPBUCH MPENOCTABIIIOTCS O0IEe BBICOKMM YPOBHSAM HEpPAPXUU U
HACIEOYIOTCS TOYKAMM 3PEHUS HU3MIETO YPOBHS.

3. JlokyMEHTHpPOBAHNE OMOPHBIX TOYEK 3PEHUA, KOTOPOE 3aAKII0YAETCA B TOYHOM
OMMCAaHUN UIEHTU(DULIUPOBAHHBIX TOYEK 3PEHUA U CEPBUCOB.

4. QLONPARSHMR SCTEMBI TOUEK 3PEHUS, KOTOPAS MOKA3BIBACT CUCTEMHBIC OOBEKTEI, OIT-

enenentbre H OCH OB Wi Po pvann, sakmouennoi B OMOPHBIX TOUKAX 3pEHHUS.
Ceptvpnkatr: 2C0000043ESABBBO52205E7BASTO0E80000043E
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HnanTwharaLWs e CTIATYDHpORRHmE LionymeHTapORIHe e Orofpaxesma
TOMBE SDEHHE TOMEE 3Desnem Toge 3OS CHCTERME TOUYSE JDEHHA

Pucynok 1.3 - Merog VORD

[Tpumep. PaccMmoTpuM ucnojib3oBaHue MerToja VORD Ha mepBeIX Tpex miarax aHaiaiuza
TpeOOBaHUM [JIsI CUCTEMBI CHCTEMBI MOJIEPKKH 3aKa3a M yuyera TOBapoB B DakanelHOH JiaBke. B
OakaneiHON JaBKE IS KaKIOro ToBapa (HKCHPYETCSA MECTO XpaHEHHA (OmpeleicHHAs TI0JIKa),
KOJIMYECTBO TOBapa M €ro mocTaBiuK, CHcTeMa MONJIEPNKKH 3aKa3a M ydyeTa TOBapOB [OJDKHA
oOecrnieunBaTh qo0aBiIeHHEe HH(OpPMAIIMK O HOBOM TOBape, U3MEHEHHUE WIH yAaleHHue uH]opmarmm
00 wuMeroImeMcsl ToBape, XpaHeHHWE (o0aBlieHHWE, HW3MEHEHHE U yAaleHue) HHQOopMaIuh o

NIOCTABIIMKAaX, BKJIOYAONIEN B ce0s Ha3BaHUE (UPMEI, €€ aapec U TenedoH. [Ipn nomomy crucTeMel
COCTABIIAIOTCS 3aKa3bl mocTaBImMKaM., Kakaplli 3aka3 MOKET COJEpX aTh HECKOJIBKO TO3MIMH, B
Ka)XI0H MO3UIMN YKa3bIBAIOTCS HAMMEHOBAHHE TOBapa U €ro KOJIMYECTBO
B 3akaze. Cucrema mo TpedoBaHMIO MONB30BATENA (DOPMUPYET M BEIOAECT HA TIEUATH CIETYIONIYIO
CHPAaBOYHYIO MH()OPMALMIO:

- CITMCOK BCEX TOBAPOB;
CIMCOK TOBAPOB, MMEIONINXCS B HAJIMUHH,
CHMCOK TOBApPOB, KOJMYECTBO KOTOPBIX HEOOXOAMMO IMOMOIHUTE;
CHMCOK TOBApPOB, MOCTABIAEMBIX TAHHBIM ITOCTABIIAKOM.

[lepBeim marom B (popmMupoBaHuM TPEeOOBAHUM SABIAECTCS MIACHTU(PUKAIIAS OIOPHBIX
TOUYEK 3peHusA. Bo Bcex meTonax (GpopmupoBaHus TpeOOBaHMI, OCHOBAHHBIX HA WUCHOJIb30BAHUH
TOUEK 3PEHUA, HAYAIbHAS HACHTU(PUKANMA ABIAETCA HauOoiee TpyaHOU 3amauen. OnuH u3
OOAXOJ0B K WICHTH(PUKALMM TOUEK 3PEHUA — METOJ "'MO3TOBOM aTAKH', KOTAA OMPEAECIAIOTCA
MOTEHITUATIBFHEIE CUCTEMHBIE CEPBHUCHI M OPTraHU3alli, B3aUMOJEHCTBYIONMIME C CHCTEMOM.
Opranusyercs BCTpe€Ua JWIl, YYACTBYIOIIMX B (OpMHUPOBAHMN TpeOOBAHUN, KOTOPEIE
MpEeAIaraloT CBOW TOYKW 3PEHUSA. DT TOUKH 3PEHUSA MPEACTABIAIOTCA B BUOE AMATPAMMEL,
COCTOAMIEN W3 PANa KPYTOBEIX 001acTe, 0TOOpaX)aromiux BO3MOIKHEIE TOUKHM 3pEeHHA (puc. 4).
Bo Bpems "MO3roBou araku' HEOOXOAMMO MAECHTU(PUIMPOBATE MOTEHIIMAIBHEBIE OMOPHEIE TOUKH
3pEHHs, CUCTEMHEBIE CEpPBUCHI, BXOJHBIE [OAHHBIE, HE()YHKIMOHAJIBHEIE TpedOBaHUA,
YIIPABJLIONINE COOBITHA M UCKIFOYHUTENEHBIE CUTY ALIHH.

Crnemyromen craamed mporecca (popmupoBannsa tpedOoBanuil Oyaer waeHTH(HUKAIIMA
OMOPHBIX TOYEK 3peHusA (Ha pucyHke |.4 moka3zaHel B BHUAE TEMHEIX KPYTOBBEIX 00nacren) u
CEPBHUCOB (MOKAa3aHBI B BUIE 3aTCHEHHEIX oOmacren). CepBUCH OOIKHBEI COOTBETCTBOBATE
OHNOPHBEIM TOUKaM 3peHusa. Ho wmoryr OBITE CEPBUCEI, KOTOPBIE HE MNOCTABICHEI MM B
COOTBETCTBHE. JTO 03HAYAET, YTO HA HAYATILHOM JTAIE 'MO3TOBOM aTAKH'" HEKOTOPHBIE OMOPHEIE
TOUKH 3PEHUS HE OBLITH UAEHTH (PUITUPOBAHBEL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Pucynoxk 1.4 - Jluarpamma nageHTH(pUKAIIUN TOYEK 3PEHUA

B  TaOmmie

1.1

[TOKA3dHO

pacmpeneneHue

CEPBHCOB

TS

HEKOTOPBIX

UAEHTU(UIIMPOBAHHEIX HA pUCYHKE 1.4 Touek 3peHua. OOuMH M TOT KE CEPBUC MOKET OBITH
COOTHECEH C HECKOJbKMMHU TOUKAMU 3PEHUA.

Tabmuma 1.1 - CepBuCEl, COOTHECEHHBIE C TOUKAMU 3PEHUS

KJIHEHT MOKVIIATE

b

3aHeceHue
B CITUCOK

[TpoBepka
HAJIMUU L
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Ilokymka
TOBapa

Ilonyuenue
yeKa

3akas
TOBapa

3aHecenue
MOKYHaTel
A H CYMMEI
MOKYTIKH B
oazy
NaHHBIX

MOCTOSAHH
bIH
MOKYynareJ
b
[lonyuenue
CKUIIKH

[lonyuenue
nH(O pMmarg
HH

MNOoCTAaABIIA
K

TOBAp

3aHeceHHE

B Dazy

[lpuem
TOBApa
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HAJT 91
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AAMHHHCT
parop
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JTAHHBIX
[TpoBepka
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Ilepeormpen
€JIEHNE
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3aKasa
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5nanenYBHIETH, OQUIME TOMKI 3pSHIA U IIOBTOPHO MCNOIL30BaTh HHPOPMAIMIO B UEpapX N HACIICTOBAHHI.
CepBHCEHI, JaHHLIE 1 YIIPaBIAIOMIas HHQopMaIHI HacIe IYIOTCA IO IMHOXKECTBOM
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Touek 3peHusa. Ha pucynke 1.5 mokazaHa 4acTp HMEpApXWM TOYEK 3PEHUA 1A CHCTEMEI
MOANEP/KKH 3aKa3a v y4eTa TOBApPOB.

Bce Toukwn 2peHHA

MNOCT3ELIHE COT LI B A ‘ ‘ L2 T ‘ TOBaD

HOHCYABTAHT ‘ a AMHHUMCTPATO NOKYNaTeADb MotToAHHEBIM

NoEyNnaTens

Pucynoxk 1.5 - Uepapxus Touek
3peHus ATTecTalus TpedoBaHHH

ATrecranua  OOMKHA — NMPOAEMOHCTPUPOBATH, 4YTO  TPEOOBAHWA  OEUCTBUTEIIBEHO
OOPENENnsIoT Ty CUCTEMY, KOTOPYIO XOUET UMETh 3aka3uuk. [IpoBepka TpeboBanuil Ba)kHa, TAK
KaKk OmMMOKKM B crenu(ukanyyu TpeOOBaHNUN MOTYT IMPUBECTH K MEPENEIKE CUCTEMBI U OOIBIINM
3arparam, ecnu Oyayr oOHapy’KEHBI BO BpPEMA HOpolecca pa3pabOTKM CHUCTEMEI WM MHOCIE
BBEACHMA €€ B SKCIuyaranno. CTOMMOCTE BHECEHHMSA B CHCTEMY M3MEHEHUM, HEOOX OTMMBIX [IJIS
ycTpaHneHus ommbOOK B TpeOOBAHMAX, HAMHOTO BBIIIE, YE€M HCOPABJIECHHE OMHOOK
MPOEKTHPOBAHUA WIM KOOWpoBaHwdA. Ilpuumna B TOM, 94TO M3MeHeHHE TpPeOOBAHMHU OOBITHO
BJICYET 34 COOOM 3HAUUTENBHBIE U3MEHEHMS B CUCTEME, MOCIE BHECCHUA KOTOPBIX OHA JOJIKHA
MPOUTH TTOBTOPHOE TECTUPOBAHUE.

Bo Bpems mporecca arTecTaiy JOJKHBL OBITh BBEIMTOJIHEHE! PA3JIMYHBIE THITHL IIPOBEPOK
TpeOOBAHNI.

1. ITpoBepka mpaBuimbHOCTH TpeOoBanui. [lomp3oBarens mMOkKET CUUTATh, YTO CHCTEMA
HEOOXOoaMMa 171 BBIMNOJHEHUS HEKOTOPHIX ONpENENeHHBIX (PyHKiuil. OOHAKO OaTbHEWUIINE
Pa3sMBILUIEHNUSA U aHATW3 MOTYT NPUBECTH K HEOOXOOMMOCTH BBEAEHMS NOIMOJIHUTEIBHBIX WU
HOBEIX (pyHKIMM. CHCTEMBI TNPENHA3HAYEHBI IS PA3HBIX [TOJB30BATENIEH C Pa3IMYHBIMHU
noTpeOHOCTAMHM, M TOSTOMY HAOOp TpeboBanuu Oyaer mnpeacTaBasaTh COO0M HEKOTOPBIM
KOMITPOMMCC MEK Y TPEOOBAHWAMH ITOJIB30BATENEH CUCTEMEL.

2. IlpoBepka ©HA HenpoTHBOPEYUBOCTE. Cnemuukanmsa TpeOOBaHUM HE JOJIKHA
COOEpPKATh MPOTHUBOPEUYHIl. ITO O3HAYAET, YTO B TPeOOBAHMAX HE HOMKHO OBITH
OPOTUBOPEUANINX OPYT OPYTY OTPAHMYEHUM WIHW PA3ANMUYHBIX OMUCAHWM OOHOM W TOU IKE
CUCTEMHOHU (DYHKIHH.

3. ITpoBepka na nomuoty. Crienuukanusa TpeOOBAaHNN JOKHA COOEPKATE TPEOOBAHNA,
KOTOPEIE OMPEAEIIAIOT BCE CUCTEMHEIE (DYHKIIMU M OTPAHUUEHHU A, HATATAEMBIE HA CHCTEMY.

4. ITpoBepka Ha BBIMOMHUMOCTE. Ha OCHOBE 3HAHUS CYNIECTBYIOMIUX TEXHOIOTHI
TpeOOBAHWA MOJKHBI OBITH MPOBEPEHBI HA BO3MOKHOCTH UX PEATHHOTO BBEINOIHEHUA. 3I0€ECH
TAKKE MPOBEPAIOTCA BO3MOKHOCTH (PUHAHCUPOBAHMA U Tpapuk pazpabOTKH CUCTEMBI.

CymecTByeT pAg METOAOB ATTECTAIIMHA TPEOOBAHNN, KOTOPEIE MOKHO UCHOJIL30BATh
COBMECTHO WJIM KAXKIBIN B OTAEILHOCTH.

1. O630p TpedoBanmii. TpedoBaHuA CUCTEMHO AHAIM3UPYIOTCA PELEH3EHTAMMU.

2. [IpororunmipoBanue. Ha sTom srame npoToTUn CUCTEMBI JEMOHCTPUPYETCA KOHEUHBIM
MOMB30BATEIAM. H 33KA3UHKY . OHH MOTyT 5KCHEPUMEHTHPOBATH C 3THM MPOTOTHUIIOM, YTOOBI
yO€e IUTE 055 ITOHOW OTBEHAET X MOTPEOHOCTAM.

S =3 Teneparii TeCTOBRIX Cricnapues. B upeane TpeGoBanyst 10KHEL OBITH TAKMMH, 4TO OB
WX PEATH3AIMI0 MOXKHO OBLIO MPOTECTUPOBATE. ECM TeCThI 11 TpeOoBaHMM pa3pabdaTeI-Bar0TCA

Horere, KAK 9ACTE ITPOTIECCA ATTECTAIIMM, TO YACTO 3TO MO3BOJIACT OOHapy X UTh NMPOOJIEMEI B



cnerpukarym. Ecmi Takue TECTBI CI0XKHO WM HEBO3MOXKHO pa3padoTars, TO OOBIUHO 3TO
03HAYAET, 4TO TPEOOBAHUA TPYIHO BEIIIOJHUTE U ITO3TOMY HEOOXOIMMO X MEPECMOTPETE.

4. ABTOMATU3UPOBAHHBIM  AHAJIN3  HEOPOTUBOpeuwMBOCTU. LEcimm  TpeboBanus
MPENCTABICHEI B BHUAE CTPYKTYPHBIX WM (POPMAJIBHBIX CHUCTEMHBIX MOIEIEH, MOMKHO
HCIIONB30BaTh HMHCTpyMeHTaIbHEIE (CASE-cpencrBa mis OPOBEPKHM HEOPOTUBOPEUUBOCTH
mojener. Jlnsg aBTOMAaTU3MPOBAHHON HPOBEPKH HEMPOTHUBOPEYUBOCTH HEOOXOAMMO IOCTPOUTH
0a3y maHHBIX TPeOOBAHMU W 34aTEM HOPOBEPUTH BCE TpeOoBaHumsA B HSTOM 0a3e JTaHHBIX.
Anam3arop TpeOOBaHUI TOTOBUT OTUYET 000 BCEX 0OHAPYIKEHHBIX MPOTHBOPEUYMSX.

[Tonp30BaTenbCKUE U CUCTEMHEBIE TPEOOBAHMA

Ha ocHoBannu momy4eHHBIX MOJENEH CTPOATCSA MOJIB30BATENBCKUE TPEOOBAHMA, T.€. KAK
OBLIO CKA3aHO B HAYAJIE OMMCAHUE HA €CTECTBEHHOM A3BIKE (DYHKIIMH, BBITOTHAEMBIX CUCTEMOU,
1 OTPaHWYEHNH, HAKIAEIBAEMBIX HA HEE.

[Tomp3oBarensckue TpeOOBAHUA TOMKHBI ONMUCBHIBATH BHEMIHEE ITOBEIEHUE CHCTEMBEI,
OCHOBHBIE (DYHKIIMM U CEPBUCHI MPENOCTABIAEMEIE CUCTEMOH, €€ HE(PYHKIIMOHAIEHBIE CBOMCTBA.
HeoOxo M0 BEIZETUTE ONOPHBIE TOUKH 3PEHUA U CTPYIIIUPOBATE TPEOOBAHNUSA B COOTBETCTBUH
¢ aumu. [loms30Barensckue TpedoBaHma MOKHO O(POPMUTE KAK OPOCTEIM MEPEYUCIEHUEM, TAK U
VICITOJIB3Y A HOTALMIO BAPUAHTOB MCITOJIE30BAHMUA.

Jlanmee cocTaBmAOTCA CUCTEMHBIE TPpeOOBaHMA. OHU BKIIIOUAIOT B CEO:

1. TpeboBanus k apxXuUTEKType CUCTEMBI. Hanmpumep, 4ucao U pa3MENIeHUE XPAHWINI] U
CEPBEPOB MPILTOKEHMI.

2. TpeboBanus k mapamerpam oOopymoBanusa. Hampumep, uwacrora mpoueccopoB
CEPBEPOB M KJIIMEHTOB, 00BEM XpaHWINII, pa3Mep ONEPATUBHOM M BUAEO MAMATH, MPOIYCKHAS
CITOCOOHOCTE KaHaIa U T.1.

3. TpeboBanusas k mnapamerpam cuCTeMmbl. Hampumep, Bpemsa OTKIMKA Ha JOEHUCTBUE
MOMB30BATENA, MAKCUMAJIBHEIM pa3Mep mnepemaBaemMoro (paiima, MaKCUMAIBHAA CKOPOCTE
Mepenadyn JaHHBIX, MAKCHMAIBEHOE YUCIIO O JTHOBPEMEHHO pad0TAIONINX TOJIB30BATENEH U T. 1.

4. TpeboBanus K MPOTrpaMMHOMY UHTEP(EHNCY.

5. TpeboBanus k crpykrype cucremsl. Hampumep, Macmradupy eMocCTs,
pacupenenéHHOCThb, MOAY/IbHOCTE, OTKPEITOCTE.

- MacmrabupyemMocTb — BO3MOXKHOCTH PACIPOCTPAHEHHUS CHUCTEMBI HA Oombmioe
KOJIMYECTBO MAIIWH, HE NPUBOIANIAA K MOTEpe paboTrocmocoOHOCTH U 3(PPEKTUBHOCTH, IIPH
3TOM CHOCOOHOCTH CHUCTEMBI HAPANIUBATH CBOK MONIHOCTH MTOKHA OIPENEIATHCA TOJIBKO
MOIIHOCTBIO COOTBETCTBYIONIETO AIIIIAPATHOTO 00ECIIeueHus.

- pacupeneneHHoCTh - CHCTEMA JOKHA MOANEPKUBATE PACIPENEAEHHOE X PAHEHNE
IaHHBIX.

- MOOYJIBHOCTB - CUCTEMA JOJLKHA COCTOATE U3 OTAEIBHBIX MOAYJIEH, HTHTET PUPOBAHHBIX
MEKIY COOOM.

- OTKPBITOCTB - HAMMYUE OTKPBITBIX UHTEP(PENCOB I BO3MOKHOU T0PAOOTKH 1
WHTErPaH ¢ APYTUMH CUCTEMAMU.

6. TpeboBanusa mo B3aMMOAEUCTBUIO M UHTETPALIMM C IPYTUMH cucreMaMu. Hampumep,
HCIIONB30BaHNe o00mien 0as3el JAHHBIX, BO3MOKHOCTE MOJYYEHUS MAHHBIX M3 043 NAHHBIX

OIpEeNEeNEHHBIX CUCTEM H T.J.

Texnnueckoe 3aqanue

Texnuueckoe 3amanme mpencraBiaser CO0OM MOKYMEHT, B KOTOPOM C(POPMyIUPOBAHEI
OCHOBHBIE L€ pa3paboTku, TpeOOBaHMA K MPOrpaMMHOMY IMPOAYKTY, OMPENEIEHBI CPOKU U
yTansl pa3paboTKU U PErIaMEHTUPOBAH MPOIECC MMPUEMO-COATOUHBIX UCHBITaHu. B pazpaborke
TEXHUMYECKOTO 3aJaHusA y4YaCTBYIOT Kak IIPEICTABUTENM 3aKa3udKd, TaKk W IPEACTABUTEIN
VCIIOMTHUTE3nB rOSHQBSOTOTO JOKYMEHTA JIEKAT UCXOIHBIE TPeOOBAHMA 3aKa3uWKa, aHAIM3

ne e%ﬂﬂﬁfﬁmgiﬂﬁwmﬁbmrexHumn, PE3yILTATEl BEIITOJIHCHHSA HAYYHO-HCCICIOBATELCKHX
Ceprudmkar. 2C0000043E9ABBBI52205E 7BA500060000043E ~ .

Bnanend?d00 APGCARPOSKTHRLY, MCCAECI0BAHNN, HAYYHOTO ITPOTHO3UPOBAHMS U T. II.
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ITopsiiok pa3spadoTKH TeXHHYECKOI'0 3alaHUHA

PazpaboTka TEXHUUYECKOTO 3a0aHUA BBIMOIHAETCA B CIEAYIONMIEH MOCIEN0BATEIHHOCTH.
[Ipexxne Bcero ycranaBauMBaroT HAOOpP BBINOJMHAEMBIX (YHKIMI, a TakKKE IEPEUEHb U
XapAaKTEPUCTHUKN MCXOOHBIX [JAHHBIX. 3dT€M OINPENEIAIT IEPEYEHb PE3YJILTATOB, HX
XapaKTEPUCTUKHU U COCOOBI MPEACTABICHUA.

Jlanee yTouHsIOT Cpeny (PpyHKIMOHUPOBAHUS MPOTPAMMHOTO 00ECTIEUEHMA: KOHKPETHYIO
KOMIUIEKTAIIMIO W IMMAPAMETPHI TEXHUYECKUX CPENCTB, BEPCHUIO HUCHOIB3YEMOM OINEPAIIMOHHOU
CUCTEMBI M, BO3MOXKHO, BEPCHM M MApPaMETPHEl JPYrOro yCTAHOBIEHHOTO MPOTPAMMHOTO
obecneueHus, ¢ KOTOPEIM IIPEACTOUT B3aUMOAEUCTBOBATE Oy IynIeMy OPOTPAMMHOMY MPOAYKTY.

B cayuaax, korma pazpadarelBAEMOE€ MNPOrpaMMHOE OOecredeHue coOupaer u XpaHUT
HEKOTOPYI0 HH(OpMALMIO WIA BKIKYAETCA B YOPABICHUE KAKUM-THOO0 TEXHHUECKUM
MPOLECCOM, HEOOXOAMMO TAKKE UYETKO PErJIAMEHTHPOBATH IEHUCTBUA IIPOTPAMMEI B CIIydae
cO0eB 000pYyIOBAHMA M SHEPTOCHAOKEHHUA.

1. O0nine momoxeHnd

1.1. Texuuueckoe 3aganue opopmsioT B coorBercTBUM co cranmaprom ['OCT 19.201-
78, TOCT 34.602-89.

1.2. s BHECEHUS U3MEHEHWUM W JOMOJIHEHUH B TEXHUUYECKOE 3aHHUE HA MOCIEAYIOIINX
CTanuAax pazpadOTKHA MPOTrpaMMEI WM IPOTPAMMHOT0 W3JETHA BEIMYCKAIOT JOMMOJHEHUE K HEMY.
CormacoBanue W yTBEPKACHUE NOMOJTHEHMA K TEXHMUYECKOMY 3aJaHUI0 MPOBOJAT B TOM XK€
MOPAOKE, KOTOPEIA YCTAHOBIIEH A/ TEXHUYECKOTO 3aaHM .

1.3. Texauueckoe 3ananue JOJKHO CONEPKATh CIEAYIONINE Pa3aeIIb:

1) oOmime ceemenms;

2) HA3HAYECHUE U LEMU CO30aHMsA (Pa3BUTUA) CUCTEMBI;

3) xapakTepucTuka 00BEKTOB ABTOMATH3AIUH;

4) TpeOOBaHMA K CUCTEME;

5) cocras u conepikanue padoT Mo CO3JaHUI0 CHCTEMBI;

6) MOPAIOK KOHTPOJIA U MPUEMKH CUCTEMBI;

7) TpeOOBaHMA K COCTABY U CONEPIKAHMIO padOT IO MOATOTOBKE OOBEKTA ABTOMATU3AIINH
K BBOAY CUCTEMEI B IEHCTBUE;

8) TpeboBaHNA K JOKYMEHTUPOBAHUIO;

9) ucTouHMKU pa3zpadOTKH.

B 3aBUCHUMOCTH OT 0COOEHHOCTEN MPOrPaAMMBI HJTH HPOTPAMMHOT0 U3IEIHS JOITYCKAETCA
YTOYHATE CONEPKAHUE PA3IEIOB, BBOIUTE HOBEIE Pa3feibl WM O0BEOUHATE OTAEIBHBIE U3 HUX.
[Tpu HEOOXOAMMOCTH TOMYCKAETCA B TEXHUUECKOE 3aJaHNE BKIIIOUATE IMPUJIOKEHU .

2. CopepxaHue pa3nenoB

2.1. B paznene «O0nme cBeneHns» yKkas3plBaroT:

1) monmHOE HaMMEHOBAHNE CUCTEMBI U €€ YCIOBHOE 0003HAUEHUE;

2) mu@p Temel unu mu@p (HOMEP) TOTOBOPA;

3) HAUMEHOBAHUE MPEANPUATHI (00BEAUHEHNH) pa3pabOTUMKa U 3aKa39HKa
(ITOTB30BATENA) CUCTEMBI U UX PEKBU3UTHI;

4) nepedeHs TOKYMEHTOB, HA OCHOBAHWHM KOTOPBIX CO3JAETCS CHCTEMA, KEM U KOTAa
YTBEPKIECHBI 3TH TOKYMEHTHI;

5) nnaHOBEIE CPOKM HAYAIA U OKOHUAHUA PA0OTEHI MO CO3TAHUIO CHCTEMEL,

6) ceeneHns 00 MCTOYHUKAX M mopsaake (PMHAHCUPOBAHUS padoOT;

7) mopAnok 0(pOPMIEHUA U NPEIBABICHUA 3aKA3UMKY PE3YJBTATOB pa0dOT MO CO3TAHUIO
CUCTEMBI (€€ YacTeH), m0 W3TOTOBJICHUI0O W HANAJKE OTHEIBHBIX CPENCTB (TEXHUYECKHX,
IPOTrPAMMHEIX, HH(POPMAIIMOHHEIX ) 1 OIPOTPAMMHO-TEXHHUYECKUX (IIPOTPAMMHO-METOINIECKHX )
KOMILIEKCOB CHCTEMEI.

Zﬁmgﬁw%%%em{e 1 IIETN CO3MaHus (Pa3BUTHA) CUCTEMBI» COCTOUT W3

Ceptwd ik E}r{[[lMﬂE_[ﬁ}EEABBEQE 2205E7BAS00060000043E
Bnanenel: WSOy P A TS T Enp;
k)

2) LM CO3MaHHA CUCTEMBI.
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2.2.1. B mompazmene «Ha3zmaueHue CHCTEMBI» YKA3bIBAIOT BUI ABTOMATH3HUPYEMOU
OEATENBHOCTH (yIpPaBICHUE, MPOEKTUPOBAHUE U T. I.) U MEPEYEHb OOBEKTOB ABTOMATH3AINHU
(00BEKTOB), HA KOTOPBIX MPEAMOIATAETCA €€ UCIOIb30BATh.

2.2.2. B mogpaznene «Llenn co3manus CUCTEMBD) IPUBOAAT HANMEHOBAHUA U TPeOyeMEI€
3HAYEHUS TEXHWUYECKUX, TEXHOJIOTHMUYECKUX, IMPOU3BOACTBEHHO-IKOHOMHUECKUX WM OPYTHUX
mokaszarened OOBEeKTa ABTOMATHU3AIMM, KOTOPBIE MNOJIKHBI OBITH MOCTUTHYTEL B PE3yILTATE
cozmanng MC, n yKa3eIBarOT KPUTEPUH OLIEHKH JOCTHKEHHA LIEIEH CO3TaHNUSA CUCTEMEL.

2.3. B pazgene «XapakTepuCcTUKA 00BEKTA ABTOMATH3 AU MPUBO IAT:

1) kpatkue cBeneHua 00 0OBEKTE ABTOMATU3AIMH WIN CCBLIKN HA JOKYMEHTEI,
coaepIKanife TaKyr HUH(O pMaIuio;

2) cBenenua 00 yCIOBUAX SKCIUTYaTAIMM 0OBEKTA ABTOMATH3AINHN U XaPAKTEPUCTHKAX
OKPYKaromIeN CPesl.

[Tpumeuanune: {na CAIIP B pazgene nomoIHUTENBHO TPUBOAAT OCHOBHBIE MAPAMETPHI U
XapaKTEPUCTUKN 0OBEKTOB MPOEKTUPOBAHMA.

2.4. Paznen « TpeboBanus Kk CUCTEME» COCTOUT M3 CAECAYIONIMX MOAPA3AETOB:

1) TpeboBanus K CUCTEME B LIENOM;

2) TpeboBanua K (PYHKIMAM (3a7a9am), BEITOIHAEMBIM CHCTEMOMU;

3) TpeboBaHM K BUAAM 00€CIIEUCHMUS.

CocraB TpebOBaHMM K CHCTEME, BKIOUAEMBIX B JaHHeIM paznen 13 nwa HWC,
yCTAHABIMBAIOT B 34BUCHMOCTH OT BH4, HA3HAUCHUA, CHEIM(PUUECKNX OCOOEHHOCTEH U
yCJIOBUM (DPYHKIMOHUPOBAHUS KOHKPETHOM CUCTEMBI. B KakaoM moapasnene MpUBOAAT CCBEUIKH
Ha geucreyromme HT/l, onpenensronine TpedboBanns kK cHCTEMaM COOTBETCTBYIOMIETO BUAA.

2.3.1. B nogpaznene « TpeboBanmsa Kk CUCTEME B LIEIOM» YKA3BIBAIOT:

- TpEOOBAHUA K CTPYKTYPE U (PYHKIIMOHUPOBAHUIO CUCTEMBEI;

- TpeOOBAHMA K YUCIEHHOCTH M KBATM(PUKAIINY ITEPCOHATIA CUCTEMBI U PEKUMY €T0
paboTHI;

- ITOKA3aTEMN HA3HAYECHWA,

- TpeOOBAHNA K HANECKHOCTH;

- TpeOoBaHuA 0E30MaCHOCTH;

- TpeOOBAHUSA K SPTOHOMHUKE U TEXHUYECKOU ICTETUKE;

- TpeOOBaHUA K TPAHCIOPTAOEIEHOCTH A MO OBUKHBIX AC;

- TpeOOBAHMA K HKCIUTyaTAI[UH, TEXHUIECKOMY 00CITy KUBAHUIO, PEMOHTY U XPAHEHHIO
KOMITOHEHTOB CHCTEMEI,

- TpeOOBAHUA K 3anIUTe NH(POPMAIIH OT HECAHKIMOHUPOBAHHOTO T0CTYIIA;

- TpeOOBAHUSA MO COXPAHHOCTH UH(OPMAIINH ITPH ABAPUAX;

- TpeOOBAHNA K 3aIIUTE OT BJIUSHUA BHEIIHUX BO3JEH CTBHUH;

- TpeOOBAHUA K TATEHTHOU YUCTOTE;

- TpeOOBAHMA MO CTAHAAPTHU3AIMH U YHU(PUKALINH,

- OOTMOJHUTENLHEIE TPEOOBAHUA.

2.3.1.1. B TpeboBanuax K CTPYKTYpPE U () YHKIIMOHUPOBAHUIO CUCTEMEI TPUBOIAT:

1) mepedeHs MOACHUCTEM, UX HA3HAYEHHUE U OCHOBHBIE XaPAKTEPUCTHUKHN, TPEOOBAHMA K
4HUCIIY YPOBHEN UEPAPXHUH U CTEIEHU LIEHTPAIN3ALINU CUCTEMBEI;

2) TpeboBanus K cmocodam U CpeacTBaM CBI3HU M1 MH(POPMAIMOHHOT 0 0OMEHA MEKIY
KOMITOHEHTAMU CHUCTEMBI;

3) TpebOBaHNA K XapAKTEPUCTUKAM B3aUMOCBSI3E€H CO30ABAEMON CUCTEMEI CO CMEKHBIMHU
CUCTEMAMH, TPEOOBAHUSA K €€ COBMECTHUMOCTH, B TOM YHCJIE yKa3aHua O crocobax oOmeHa
UH(OpMAIEN (ABTOMATUYECKH, IIEPECBUIKON JOKYMEHTOB, ITO TEIE(POHY U T. II.);

4) TpeboBaHMuA K pEeKUMAM (DYHKIIMOHUPOBAHUS CUCTEMEL,

5 )RR A HAY g ATHO CTHPOBAHMIO CHCTEMBI;

CepTudmKar: Eﬂﬂﬁbﬁmﬁﬁmmq}mﬂm&ﬂﬂﬂepm{3ﬂu}ﬂ{ CHCTCEMEI.
srapened: leoyn3%] 2PBPTPEGUEAIIAX k mokasarenam nasnauenns MC mpusoaaT 3HaueHHA

HHpﬂME‘TpUB, KﬂpﬂI{TEpHE}’TDH_[HE CTCIICHE COOTBETCTBHA CHCTEMEI €€ HASHAYCHIMHD.
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Jns NC yopaBneHnms yKa3eIBaroT:

- IOy CTUMBIE TIPEAETBI MOJEPHA3AIMN U PA3BUTUSA CUCTEMBI;

- BPEMEHHEIE XaPaKTEPUCTUKH, IPH KOTOPBIX COXPAHAETCA HA3HAYEHUE CHCTEMBL.

2.3.2. B nogppaspene «lpeboBanma k Bumam oOecrmedeHus» B 3aBUCUMOCTH OT BHUIA
CUCTEMBI MMPUBOIAT TPEOOBAHUA K MATEMATHIECKOMY, MH(OPMAITMOHHOMY, TUHTBUCTHUECKOMY,
MPOTPAMMHOMY, TEXHHMYECKOMY, METPOJIOrMUECKOMY, OPTraHM3AlMOHHOMY, METOIUUECKOMY H
OpPyTrue BUaaM 00eCIIeueHNs CHCTEMBI.

2.3.2.1. lna mareMaTHIECKOro 00ECEYEHN CUCTEMBI MMPUBOAAT TPEOOBAHUA K COCTABY,
o0macTy npuMEHEeHMs (OrpaHuuEeHUs) U C10Cco0aM, UCIOIB30BAHMA B CHCTEME MATEMATHIECKHIX
METOI0B U MOJEJNIEH, TUITOBEIX AJITOPUTMOB M &JITOPUTMOB, MOJIEKANINAX pa3padoTKe.

2.3.2.2. 1 vH(OpMATMOHHOTO 00eCeYeHNA CUCTEMBI NPUBOIAT TPEOOBAHUS:

1) k cocTaBy, CTPYKTYypE U Cmoco0aM OPraHu3alii JAHHEIX B CHCTEME;

2) k utH(pOpMATMOHHOMY 00MEHY MEKIY KOMIOHEHTAMU CHUCTEMBI;

3) kK “tH(OPMALTMOHHON COBMECTUMOCTH CO CMEKHBIMH CUCTEMAMU;

4) mO WUCHOJB30BAHNIO OOMIECOTO3HBIX M 3aPETUCTPUPOBAHHEIX PECITy OJIMKAHCKIX,
OTPACIIEBBIX KIACCU(PUKATOPOB, YHU(PUIMPOBAHHBIX HTOKYMEHTOB W KIACCU(IUKATOPOB,
NEUCTBYIONIMX HA JAHHOM HPEIITPUATHH;

5) ITO IPUMEHEHHUIO CUCTEM YIIPABICHUA 0a3aMH JAHHBIX;

6) k CTpyKType mporecca cbopa, 00paboTkH, mepesaun JaHHBIX B CUCTEME U
MPENCTABICHUIO TAHHBIX;

7) K 3a0IATE NAHHBIX OT PA3pyLIEHUH MMPU aBAPUAX U CO0AX B AJIEKTPONMUTAHUN CUCTEMBEI;

8) K KOHTPOJIIO, XPAHEHUI0, OOHOBIEHHUIO U BOCCTAHOBIECHUIO TAHHBIX;

9) K Inpouenype npugaHusa PHUINIECKOHN CHIBI JOKYMEHTAM, IPOAYLIUPYEMBIM
TexHnueckumu cpeacrteamu MC (B coorercreuu ¢ 'OCT 6.10.4).

2.3.2.3. J]lna SIUHTBUCTHUYECKOTO OOECMEUeHMss CHUCTEMBI MOPUBOOAT TPEOOBAHUA K
MPUMEHEHUI0O B  CHCTEME A3BIKOB IPOTPAMMHUPOBAHMA  BEICOKOTO  YPOBHA, A3BIKOB
B3aMMOJEHUCTBUS MOJIB30BATENEN M TEXHUUECKUX CPEACTB CHUCTEMBI, a4 TaKkKe TpeOOBaHUA K
KOOUPOBAHUIO W NOEKOOUPOBAHMIO MNAHHBEIX, K A3BIKAM BBOJA-BBIBOJA [JAHHEBIX, SI3BIKAM
MAHUIYyJIUPOBAHUA TAHHBEIMHM, CpPEACTBAM ONMCAHWA TpPEeaAMETHOM obmactu (0OBekTa
ABTOMATHU3AIMH ), K CITOCO0aM OpraHu3anmum Iuanora.

2.3.2.4. Jlna mporpaMMHOro 00eCneueHns: CUCTEMEI ITPUBOIAT ITEPEIEHE MOKYITHBIX
MPOTPAMMHBIX CPEICTB, d TAKKE TPeOOBaAHMA:

1) K HE3aBMCHMOCTH NMPOTPAMMHEBIX CPENCTB 0T ucnoab3yeMelx CBT u onepanmonnon
CpEnEI;

2) K KauecTBY NPOTPAMMHBIX CPEIICTB, 4 TAKKE K CIoco0am ero o0ecrneuenus u
KOHTPOJIA,

3) Mo HEOOXOIMMOCTH COTIACOBAHUS BHOBEL pa3padaTbIBAEMBIX TPOTPAMMHEIX CPEJICTB C
(pOHAOM AITOPUTMOB M MPOTPAMM.

2.3.2.5. Jlna TeXHUYECKOTO 00ecnedeHss CHCTEMBI IPUBOAAT TPEOOBAHUS:

1) kK BUZaAM TEXHWYECKUX CPENCTB, B TOM UYHMCIE€ K BHAAM KOMIUIEKCOB TEXHWYECKHX
CPENCTB, MPOTPAMMHO-TEXHHUECKMX KOMIUIEKCOB W JPYIHX KOMIUIEKTYIOMIMX W3IEIHH,
JOMYCTUMBIX K UCIIOJIE30BAHUIO B CUCTEME;

2) K QyHKUMOHAIBEHBIM, KOHCTPYKTUBHEIM U SKCILTYaTALIUOHHBIM XaPaKTEPHUCTUKAM
CPENCTB TEXHUUYECKOTO 00ECIIeUuEHN CHCTEMBEI.

2.3.2.6. [lna opraHuM3aiMoHHOTO OOecrneueHus MPUBOOAT TPEOOBAHUA K CTPYKTYpPE H
(QYHKIUAM  MOOApA3AECAECHUM, VYACTBYIONMMX B (PYHKIMOHUPOBAHUM  CHCTEMBI  WJIH
00€eCreunBarONINX SKCIUTYaTALHIO;

2.3.2.7. Huna wmeroguueckoro obecnmeuenus HWC mnpuBomsar tpeOOBaHMA K COCTABY
HOPMATHRRRIG RIS Aokl o JOKYMEHTALMA ~CUCTEMBI  (IIepPedeHb NPHMEHSeMBIX IIpH  ee

CeprubPFHRIMOHIPOBAFAI0CT AU AAPFIOBHOPMATHBOB, METOIUK U T. II.).
Snapenew:  Wetyrpsapan e 1 GCHERRE n coaepxanue padoT mo CO3TaHUI0 (PA3BUTHIO) CHCTEMBI» TOJIKEH

COOEPKATh MEPEUEHb CTAOUM U STAMOB padOT MO CO3MaHNI0 CUCTEMBI B COOTBETCTBUHU ¢ ['OCT
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24.601, cpoku uX BBEIMOJTHEHUS, MEPEUEHB OPraHM3aluil - UCOOTHUTENEH padoT, CCBUIKM HA
OOKYMEHTHI, MOATBEPKAAIONIME COTIACUE HTUX OPraHU3alUMM HA YUACTHUE B CO3MAHUM CHUCTEMEI,
WJIA 3a0UCh, OMPEAEIAIONIYI0O OTBETCTBEHHOTO (3aKa34MK WM pa3pabOTYHK) 3a IPOBEOECHUE ITHX
pador.

2.5. B pazgene «TpeboBanus k cOCTaBy M COAEPKAHMIO padOT MmO MOATOTOBKE OOBEKTA
ABTOMATH3AIMM K BBOAY CHCTEMBI B IEUCTBUE» HEOOXOOUMO MPHUBECTH MEPEUECHL OCHOBHBIX
MEPONPUATHN U UX HUCIIOTHUTENEH, KOTOPBIE CIAEAYET BBIMOIHUTE NMPH MOATOTOBKE OOBEKTA
apromaru3anuu k BBoay UC B melicreue.

2.6. B cocrae 13 na npoektupoBanmne HMC npum Hanmuum yTBEPKAEHHEBIX METOINUK
BKJIIOYAIOT MPWIOKEHU, COAEPKANINE!

1) pacuer oxumaemou 3P(PEKTUBHOCTH CUCTEMBEI;

2) OLIEHKY HAYYHO-TEXHUIECKOTO YPOBHA CHCTEMEI.

[Tpunoxenunsa BkmouaroT B cocraB 13 Ha npoekrupoBanue MC nmo cornmacoBanuto MexIy

pa3paboOTYNKOM U 3aKa3YUKOM CHCTEMBEL.

TEXHOJIOTHUH YIIPABJIEHUSA XKU3HEHHBIM IUKJIOM UH®OOPMAINNOHHBLIX
CUCTEM

Oo0mue ceefenus 00 00bexTHOM MoaestHpoBanun UC

CyniecTByer MHOMKECTBO TEXHOIOTMH M HMHCTPYMEHTAIBHBIX CPEICTB, C IMOMOIIBIO
KOTOPBIX MOKHO PEAIM30BATH B HEKOTOPOM CMbICHE omrumanbHeid mpoekT MC, maumnas c
STama aHaaIu3a M 3aKaHduBas CO3JAaHUEM MPOTPAMMHOTO KOAA CHUCTEeMEBI. B OOJBIIMHCTBE
CJIY4a€B STH TEXHOJIOTHH MPEIBABILAIOT BECEMA KECTKIE TPEOOBAHNA K IMIPOIECCY pa3pabOTKU U
HUCIOJB3YEMBIM pecypcaM, a IONBITKA TPaHC(OPMHUPOBATH MX MHOJ KOHKPETHBIE MPOEKTHI
OKa3bIBAOTCA OE3yCHEMHBIMU. JTH TeXHOJOornu npencraBieHsl CASE-cpencrBamu BepXHETO
ypoBHsa win CASE-cpencrsamu nosmoro sxusHeHHoro 1ukiaa (upper CASE tools wiu full life-
cycle CASE tools). OHu He MO3BOIAIOT ONTUMHA3UPOBATH IEATEILHOCTh HA YPOBHE OTAETBHBIX
5JIEMEHTOB MPOEKTA, M, KAK CIEOCTBUE, MHOTHE Pa3padOTUMKM MEPENIIN HA TAK HA3BIBAEMEIE
CASE-cpencrea mmxnero ypoBHs (lower CASE tools). OgHako OHM CTOJKHYIHUCHE C HOBOM
npoOneMon — mpoOIEMON OpPraHu3anuy B3aUMOIEUCTBUSA MEKIY PA3JIMIHBIMM KOMAHIAMU,
pEATM3YIOIMMHU ITPOEKT.

YHU(PHIHPOBAHHBIH A3LIK 00beKTHO-0PHEHTHPOBAHHOI0O MO/IeIHPOBAHHS
YHr(UIIMPOBaHHEIHN A3BIK 00BEKTHO-0pHEHTHPOBAHHOTO MoaemrpoBanua Unified
Modeling Language (UML) sBuwics CcpeacTBOM IOCTHIKEHHS KOMIIPOMHUCCA MEKAY OSTHMH
mogxomamu.  CymiecTByer  OOCTATOYHOE  KOMMYECTBO  HMHCTPYMEHTANBHBIX  CPEICTB,
nognep;xuBaroninx ¢ momompro UML  xusHeHHBIM 1Mk WHQOPMANUMOHHBIX CHCTEM, W,
omHoBpemenHo, UML aBnserca moctatogyno ruOKuM OJi1 HACTPOMKH U MOIAEPHKKU CHEIU(PUKH

OEATENFHOCTH PA3JINIHBIX KOMaHI pa3pabOTIUKOB.

Coznanne UML nauvamocs B oktsabpe 1994 r., korma [xxum Pam6o u I'pagu byu u3
Rational Software Corporation cramm padorars Hamg oObemuHenuem cBoux meronoB OMT u
Booch. B nacrosmiee Bpems koncopuuym noms3oBarenern UML Partners Bxmouaer B ce0ds
MPEICTABUTENICH TaKWX TPAaHIOB WH(POPMAIMOHHEIX TEXHOJOTWH, Kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencraBmser o001 OOBEKTHO-OPUEHTHUPOBAHHBIM A3BIK  MOJIECIUPOBAHMA,
obmagaroninii CAEIYIONIMMHI O CHOBHBIMH XAPAKTEPUCTUKAMU:

- IBJISIETCA SA3BIKOM BU3YAJIBHOTO MOJETHUPOBAHMS, KOTOPBIM OOecreuuBaer pa3padoTKy
PENPE3EHTATUBHBIX MOJAENEH I OPraHu3aiii B3aUMOIEHCTBUA 3aKa3uvKa M paspadorumka
1C, pazmiunex rpynn pazpadborunkoB MC;

-M%ﬁl pACIIMPEHUA U CIIENMUATA3AINHN 0a30BBIX KOHIEMIUH A3BIKA.

Cepruchukar:  2CONINVIEcALSBAPECEARIIAPTIAAOTAIIN BU3YATEHOTO MOAETUPOBAHUS MTPOTPAMMHEBIX
PRAeN S cT N, P AR ROHETPfrymom Object Managing Group (OMG) ocensio 1997 r., u Ha
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CETOOHAIIHUM OE€Hh OHA MNOIAEPKUBAECTCA MHOTUMHU OOBEKTHO-OpHEHTHpOBAHHBIMU (A SE-
POy KTAMHU.

UML Bxmouaer BHYTPEHHUH HAOOP CPEACTB MOAETUPOBAHNA, KOTOPBIE CEMUAC TTPUHATEL
BO MHOTMX METONAX M CpPEACTBAX MOJEIWUPOBAHHUA. JTH KOHLENIMH HEOOXOOUMEI B
OOJIBIIMHCTBE MPUKIATHEIX 337144, XOTSA HE KakIas KOHIEMIMA HEOOXOoamma B KakIOW 4acTH
Kaxa0ro npunoxkenus. [lonp3oBaTenam S3e1ka MpeaoCTaBIEHbl BO3MOKHO CTH:

- CTPOUTEL MOJEN HA OCHOBE CPENCTB Aapa, 0€3 UCIMOIb30BAHNA MEXAHU3MOB
pacmmpenus 1 OOMbIIMHCTBA TUITOBBIX MTPHIIOKECHUH,

- 100aBIATE IIPH HEOOXOUMOCTH HOBEIE€ AIEMEHTEL U YCIOBHBEIE 0003HAUECHNA, €CIIM OHU
HE BXOIAT B AP0, WM CHEHUATM3UPOBATE KOMIIOHEHTHI, CHUCTEMY YCIOBHBIX 0003HAYECHUHN
(HOTAWIO ) U OTPAHWUYEHUSA I KOHKPETHBIX MPEIMETHBIX 001acTel.

Azeik UML

Huarpamma
BAPHAHTOR
MCNONBI0OBAHMA

HAwarpamma Auarpamma
KNACCOB COCTOAHMN

Juarpamma
nacne QoeaTeflke-
HOCTEN

HuterpupoBannan

HOAENL CRNOXHON
CHCTEeME!

Auarpamma
AeATeNbHO CTH

Huarparmma Huarpamma Huarpamma
KOONE PpaLWH KOMIMOHEHTOR PAZEEPTEIBAHMA

Pucynok 2.1 - UnTerpupoBanHas MOI€Eb CIOKHOU CUCTEMEI B HOTAnmu A3b6ika UML
Crangmapr UML npegnaraer cnenyronmit HadOp quarpaMm i MOAETIUPOBAHUA:

l. nmarpaMMer BapUaHTOB MCITOIBE30BaHMA (Use case diagrams) — 1t MOJETUPOBAHMS
Ou3HEC-TIPOIECCOB OPTAHU3AIMN U TPEOOBAHUHN K CO3AABAEMOUN CUCTEME);
2 maarpammbl kiaccos (class diagrams) — mis MOIEMMPOBAHNSA CTATHIECKOH CTPYKTYPEI
KJ1aCCOB CHUCTEMBI U CBA3EH MEKIY HUMU;
3. muarpamMmel moBeneHus cuctemsl (behavior diagrams):
3.1 mmarpaMmel B3aumoaercTBus (interaction diagrams):
3.1.1 muarpaMmer IOCIEIOBATENLHOCTH (Sequence diagrams) u
3.1.2 koomeparusHbie muarpaMmmer (collaboration diagrams) — ms
MOIEJIMPOBAHUSA MPOIIecca 0OMeHa COOONMIEHNAMH MEXK Ty 00BEKTAMMU,
3.2 nuarpammel coctosHmi (statechart diagrams) — ms MogemupoBaHuA
MOBEIEHUA OOBEKTOB CUCTEMBI TIPH MEPEXOAE U3 OAHOTO COCTOSHUSA B APYTOE;
3.3 pumarpammel gesTenpHOCTEeH (activity diagrams) — nmms MOAETHMpOBAHUA
MOBEIEHUA CHCTEMBI B PaMKaxX pPa3IMUYHBIX BAPHAHTOB MCHOJB30BAHUSA, WIH
MOJEIUPOBAHUS OCATEILHOCTEH;
4. muarpammel peamzarnum (implementation diagrams):
4.1 nuarpaMMbI KOMITOHEHTOB (component diagrams) — 1711 MOIETHPOBAHMS
HEPAPXUN KOMIOHEHTOB (ITOICUCTEM) CUCTEMBI;
4.2 muarpammMel paszsepteiBanus (deployment diagrams) — mist MmonerupoBaHus

SrEKTPORBH B REHADXMTEKTY BT CHCTEMEL.

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JlnarpaMMbl BApHAHTOR HCIO/IL30BAHHS

[Tonarue BapuanTta ncnone3oBanus (use case) snepseie BBen MBap fAxoOcon u mpuman
€My TAKyH 3HAYAMOCThb, YTO B HACTOAMIEE BPEMSA BAPUAHT WCITOJIL30BAHUA IMPEBPATHIICA B
OCHOBHOU 3JIEMEHT pPa3pabOTKH U IAHUPOBAHUS IIPOEKTA.

Bapuant WCmogs30BaHUA OPEACTABIACT COOOM TOCIEOOBATENBHOCTE  JIEUCTBUU
(TpaH3aKknuii), BBIMOJTHAEMBIX CHCTEMOM B OTBET HA COOBITHE, MHUIMHUPYEMOE HEKOTOPBIM
BHEIIHUM OOBEKTOM (OEHCTBYIONIMM JIUIIOM). BapuaHT MCHONBE30BAHUA OMUCHIBAET TUIMYHOE
B3aUMOJEHUCTBUE MEKIY IIOJB30BATEIIEM M CHUCTEMON. B mpocrenmem ciaydae BapuaHT
HCIIONB30BAHUA OIPENEIIETCS B IPOLEcce OOCYKIEHUSA C IONb30BATENEM TeX (DYHKIIMIA,
KOTOpBIE OH XoTen Obl peamm3oBare. Ha sazeike UML BapuanT ucnonms30BaHMA HM300paxaroT

CIEIYIOIIMM 00pa3oM:

EEIIJI-’IEIHT HCNoONb30BaHWA

Pucynok 2.2 - BapuaHTt uCnoys30BaHUsA

JlenicTByromiee miio (actor) — 3TO POk, KOTOPYIO NOJB30BATEE UTPAET MO OTHOIIEHUIO

K cucreme. JleMcTByomme Jmia MpeacTaBastoT COOOM poiM, 4 HE KOHKPETHBIX JIOJIEN WU
HauMeHoBanua pabor. HecmoTpa Ha TO, 4TO HA AuUarpaMMax BAPUAHTOB WCIOIB30BAHUA OHU
n300pakaroTCa B BUAE CTUIM30BAHHBIX YENOBEYECKHX (PUTYPOK, DEUCTBYIONMIEE JIMIO MOKET
TakK€ OBITH BHEUIHENM CHUCTEMOH, KOTOPOM HE0OXOoauma HEKOTOpas HH(oOpManus OT JAHHOH
cucremel. [lokaseiBaTe HA qUarpaMme OEUCTBYIOMIMX JIMIL CIEAYET TOJBKO B TOM CIydae, KOraa
UM JEUCTBUTEIBHO HEOOXOOWMBEI HEKOTOPBIE BApUAHTEL MCIOab30BaHuiA. Ha sm3eike UML
OEVCTBYIONIME JTUIA ONPEACTABIAIOT B BUAE (puryp:

Pucynoxk 2.3 - JleuctByromiee nuilo (akrep)

JlelicTByOMME JM1IA JEAATCA HA TPH OCHOBHBIX THIMA:

- TI0JIL30BATEIH;

- CUCTEMEI;

- IPyTHE€ CUCTEMEI, B3aUMOAEHCTBYIONINE C TAHHOU,

- BpEMHL.

BpeMms cTaHOBUTCA TEUCTBYIOMIUM JIMIIOM, €CIIM OT HETO 3aBUCHUT 3AMMyCK KAKUX-TH00

COOBITUH B CHUCTEME.

Cesi31 MKy BAPDHAHTAMH HCIIOJ/IL30BAHHUSA U IeHCTRYIOIHMH JTHIIAMHA
B mmke UML wa puarpammax BapuaHTOB HCHOJMB30BAHUA MNOOIEPKHUBACTCA
HECKOJIBKO THIIOB CBA3€H MEXKIy JIEMEHTAMH AUATPAMMEI. OJTO CBA3M KOMMYHHUKAIMH
(communication), Bxmouenus (include), pacmmpenus (extend) u 0000mienns (generalization).
CBA3b KOMMYHUKAIIMK — 3TO CBA3b MEXKAY BAPUAHTOM HCITOJB30BAHUS U JAEHCTBYIOTIAM
munoM. Ha sa3eike UML cBA3M KOMMYHUKAIIMM ITOKA3BIBAIOT C MOMOIIBIO OJHOHAMPABIECHHOU

ACCOIMALMM ( CTUTOMIHON JTHHUH ).

OOKYMEHT r:I'DJ:l,I—ILﬂ’IEAH
JNERTPORROW NOAINHMCBH
Ceprudukar: 2C0000043E9ABEBRO952205E7BAS0006000 =

—_

Bnapeneu Lilel 1AV X0Bd iITbAHA AJIeKCaHOpoBHA

DD OoprnTE KPEeguT

anAa knuenTa banka

Kaweur bauka

S e = A0 A8 37T 5 - 3 M T3
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Pucynoxk 2.4 - [Ipumep CBsI31 KOMMYHUKAIT

CBs3b BKIIIOUEHUS IPUMEHAETCA B TEX CUTYAlUAX, KOTJA UMEETCA KAKOU-TH00 (hparMeHT
MOBENEHUSA CUCTEMBL, KOTOPBIA MOBTOPAETCA OOIee 4eM B OJHOM BAPUAHTE UCHOJB30BaHUA. C
MOMOMIBI0  TAKUX  CBA3€H  OOBIUHO  MOJETUPYIOT  MHOTOKPATHO  HCMOJIB3YEMYIO
() YHKIITUOHATTBEHOCTb.

CBA3b paCHIMPEHUS OPUMEHAETCS MPU OMHUCAHUY U3MEHEHUH B HOPMAJIbHOM MOBEICHUU
cucreMesl. OHA MO3BOMAET BAPUAHTY UCHOIH30BAHNA TOJIBKO MPU HEOOXOAMMOCTH MCTOIB30BATh
() YHKIITMOHATBHBIE BO3MOKHOCTH JIPYTOTO.

<<gxtend>> LINCNHATE

_ YCKOpeHHoe

CHATHE OEHEer
TR T CHATE AeHEMA
CO CYeTa
T
-~
.

z<includes> mm b
(\\ KNUEHT 3

Pucynoxk 2.5 - [Ipumep CBSA3M BKIIIOUEHUS U PACIIUPEHUA

C momomipio CBA3M 0000MIEHNA MOKA3BIBAIOT, YTO Y HECKOJIBKUX MEHMCTBYIOMINX JINI]

Chnyxawma %

MMEIOTCA OOIINE YEPTHI.

Gy LA ;% Cnyxaw M B peMeHHbLIN %
C NOYacoBon Ha oKnage CRYHA WA
OMNAT O

Pucynok 2.6 - [IpuMep cBa3m 00001meHNA
JInarpamMmsel B3auMoaencTBHA (interaction diagrams)

JlmarpamMver  B3ammogmeictBusa  (interaction  diagrams)  OMMCEIBAIOT — TOBEICHHE
B3aUMOJEHCTBYIONINX rpynn 00sekTOB. Kak mpaBwio, nuarpamMma B3auMOOENCTBUA OXBATHIBAET
mOBENEeHNE 0OBEKTOB B PAMKAX TOJLKO OJHOTO BAPUMAHTA UCHONb30BaHUA. Ha Takou nmuarpamme
oTOoOpa)aercsa pan OOBEKTOB U T€ COOOMIEHNA, KOTOPEIMH OHH OOMEHHMBAIOTCS MEXKITY COOOIL.

CooOmenne (message) — 3TO CPEOCTBO, ¢ HOMONIBIKD KOTOPOTO OOBEKT-OTIPABUTEID
3ampamuBaeT y 00BEKTa IMOJIYyYaTessi BEIMOJHEHUE OHOM U3 €r0 OMEPAI[Hil.

Hudopmanmonnoe (informative) coodmienne — 310 cooOmieHue, cHaOkaromee 00BEKT-
MOIy4aTeab HEKOTOPOU uH(pOopManmen aai 0OHOBIEHHUA €T0 COCTOSHUA.

CooOmienune-3anpoc (interrogative) — 93T0 C€O00OmIeHWE, 3aNpPAalIMBAIONIEE BBEIAATY
HEKOTOpOU nH(popManu 00 00BEKTE-NOIydaTene.

HMmmepatuBHoe (1mperative) coodmienne — 5T0 co00mIeHne, 3ampanmBaoniee y 00beKTa-
MOMYyYAaTeNsd BEIMOJTHEHNE HEKOTOPEIX TEUCTBUM.

CyniecTByer nBa BHIA JUATPAMM B3aUMOIEHUCTBHA: QUATPAMMEI MOCIENOBATEILHOCTH

(sequence ghiagramsognkaaneparusasie quarpaMmmel (collaboration diagrams).
3NEKTPOHHOW MOAMMCHIO

Ceprudurar:  2C0JdHAEPAMMAAOCICAOBATIHHOCTH (Sequence diagrams)
Snanenew:  WeOR1ratT [FANIMIA THOCAEHOBATETEHOCTA OTPAKAET MOTOK COOBITHIL, MPOUCXOISNIMX B PaAMKaX

BHPHHHTH HCITOJIEBE30BAHHMA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Pucynok 2.7 - [Ipumep quarpamMmel mOCIIET0BATENBHOCTH

Bce nmencrByromme uiia m0OKa3aHel B BEPXHEH dYacTu auarpammel.  (CTpenkm
COOTBETCTBYIOT COOOMICHUAM, MEPEIABAEMBIM MEKIY ACHCTBYIOMIMM JHIIOM M O0BEKTOM WM
MEKIY 00OBEKTAMHU /1S BEIMOJTHEHUS TPEOYEMBIX (PYHKIIHI.

Ha muarpammve mociemoBaTempHOCTH 0OBEKT M300paxaeTcs B BUIE MPSIMOYTOJTbHUKA, OT
KOTOPOTO BHM3 MPOBENEHA MYHKTUPHAA BEPTUKAIbHASA JUHUA. JTd JUHUA HA3BIBACTCA JTUHHUEH
xu3an (lifeline) odwexkra. Ona npeacrasager co00# (parMeHT KU3HEHHOTO IMKJIA 00BEKTa B
MPOLECCE B3aUMOICHCTBUA.

Kaxmoe cooOmieHne mpencraBaseTrcs B BUIE CTPEIKM MEKAY JMHUAMH JKWU3HU JIBYX
00BekTOB. COOOMIEHNS MOABIAIOTCS B TOM TMOPSAIKE, KAK OHW MOKA3aHEI HA CTPAHUIIE CBEPXY
BHn3. Kaxnmoe cooOmieHme momeuaercs Kak MUHUMYyM uMeHeM cooOmienns. [Ipm sxemannm
MOJKHO MO00ABUTh TAKIK€ APTYMEHTHEI M HEKOTOPYIO yhpaBisioniyio wuH(popmarmio. MoxkHO
mokasare camonenerupoBanue (self-delegation) — cooOmienme, koTOpo€ O00BEKT MOCBLIAET
camMoMy ce0e, IpU STOM CTPENKA COOOMIEHNS YKA3BIBAET HA Ty K€ CAMYTO JIMHUIO JKU3HU.

Jlmarpamma xkoomepanmu (collaboration diagram)
JlmarpaMMer KOOTepanuy 0TOOPaKAIOT MOTOK COOBITHI 4epe3 KOHKPETHEIN CIEHAPUH
BAPUAHTA KMCHOJIL30BAHUS, YIOPAAOYEHBI IO BPEMEHM, 4 KOOTIEPATUBHEIC AUATPAMMEBI OOJIBIIE

EMMHE%%%%?&%EHE MEKIY 00bEKTAMHU.

CepTudpmkar: Ecﬂﬂwammmﬁﬂmwm [IpeacTdBJicHd BCA Ta H]—I(I)ﬂpMﬂI_lHH, KOTOpad €CTb H HaA

Bnaneneu: lebayxoea TatesHa Anekca H%)DE Ha

IUarpaMMe ITOCI€N0BaTEILHOCTH, HO KOOIIEPATUBHAA AUarpaMma Mo-APyroMy OIMMCHIBACT
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MOTOK COOBITHI. M3 Hee snerde mOHATH CBA3M MEXKAY OOBEKTaMu, OJHAKO, TPYJAHEE VACHUTH
[MOCJIEN0BATEILHOCTE COOBITHIA.

Ha koomepaTtuBHOW muarpaMme Tak kK€, KAK U HA AUATPAMME IOCIEA0BATEIBHOCTH,
CTpeIKy 0003HA4YalT Ccoo0mieHusa, OOMEH KOTOPHIMU OCYHIECTBIIAETCA B pPaMKax IaHHOTO
BApPHUAHTA UCTOIB30BaHuA. X BpeMeHHasa MoCIen0BaTensHOCTh YKA3BIBAETCA IyTEM HY MEPAIUH
COO0IIEHHT.

2:CumraTtk Me KapTl

—

1: ApvnaTe KapTy m

" MeWeMHUK Ha e oRbd
%- Kapr annapar

Mean" KiwerT
S E— 18: YTk ESpTY
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8 MporepuTe PIN-koa
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8 Janpocn
11: Janpoou

SxpaH ATM
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an {20 pyb. )

C4yeT UBaHa

Pucynok 2.8 - [Ipumep quarpammel
koonepanuu JluarpamMmsl kjaaccoB. O0uiHe cBe/1eHHS

Jluarpamma KmoacCcoB ONpPENEnseT THUIBL KIACCOB CHUCTEMBI M Pa3IMUYHOTO poaa
CTATUYECKHE CBS3U, KOTOpPBIE CYNIECTBYIOT MEKIy HUMHM. Ha numarpammax Kiaccos
n300paxarTcsa Takke arpuOyTBHl KJIACCOB, OIEpAIMM KJIACCOB U OIPAHMYEHUS, KOTOPEIE
HAKJIABIBAIOTCA HA CBA3M MEKIY KIacCaMu.

Jluarpamma kmaccoe UML - sto rpad, y3mamm KOTOPOTO SABISIOTCA HSIEMEHTEI
CTAaTUYECKON CTPYKTYPHI MPOEKTA (KIACChl, MHTEP(ENUCH), a4 IyramMu - OTHOLIEHUS MEKIY
y3IaMu (aCCOMann, HACIEA0BAHNE, 3aBUCUMOCTH ).

Ha muarpamme knaccoB n300pakaroTCs CIEQYIONIUE SJIEMEHTEI:

- ITaker (package) - HaObop r1€MEHTOB MOIEIH, JIOTUUECKH CBA3AHHBIX MEKIY COO0IM;

- Kimacc (class) - omicanme oOnimux CBOHCTB T'PYIITEI CXOTHBIX 00HEKTOB;

- Uurepgeiic (interface) - adbcTpakTHbIl KiIacc, 3amaroniuid HAO0Op omepaiuii, KOTOPEIE
00OBEKT MPOM3BOIBHOIO KIACCA, CBA3AHHOIO C JAHHBIM WMHTEP(PEHCOM, MPENOCTABIAECT APYTHUM
0OBEKTAM.

Knacc

Kimace - sto rpymma cymiHocred (00BEKTOB), 00mamaromx CXOJHBIMM CBOMCTBAMM, 4
MMEHHO, TAHHEIMU U MOBeAEeHUEM. OTAENBHBINA MPENCTABUTEIL HEKOTOPOTO KJIACCA HA3BIBAETCA
00BEKTOM KJIACCA WIH MTPOCTO OOBEKTOM.

[Tox moBenennem o0vexkta B UML monumarorca aro0Oble mpaBuia B3anMOJEHCTBUA
00BEKTA C BHEITHUM MHPOM U C JAHHBIMHM CAMOTO 0OBEKTA.

Ha nuarpammax knmacc nm3o0paxaercsa B BUIE NPAMOYTOJIBHUKA CO CIJIOMIHOM IPAHULIEH,
pPa3IeNeHHOr0 TOPU30HTAIBHEIMA TUHUAMHA HA 3 CEKIHMU:

- Bepxnssa cexums (CEKIUs UMEHH ) CONEPKUT UM KIIACCa U APyrue o0mine CBOMCTBA (B
4ACTHOCTH, CTEPEOTHIT).

- B cpenneit cexium comepKuTCS CIUCOK aTpUOyTOB

- B gifio@MEOK OIeparyii Kj1acca, 0TpakarolluxX €ro MOBEICHUE (JEHCTBH,

BEITIOTHSEMbIC RAACCON f- 21O

Ceptucomkatr: 2C0Q0Q00043ESABEB952205E A500060000043E -
Bnagenew:  Lle }&é&gm CEKIMM,AEPUOYTOB M OHEPALITH MOKET HE N300paxarsca (a Takxke 00e cpasy).

Ina OTCYTCTBYIONIEH CEKLUHMH HE HYKHO PHCOBATh Pa3fCIUTENbHYIO JIMHUIO W Kak-1m0o
Neiicraiydka3 BEBAT bokbad HAEFHAS NI OTCYTCTBHE SJIEMEHTOB B HEH.



Ha ycMmoTpenne KOHKpETHON pean3aiiui MOTYT OBITE BBEAEHBI JOTOITHUTEIBHEIE
CEKIMM, HAmpuMep, uckiaroueHus (Exceptions).

<<Entity>>
Card Reader <=Boundary=>
- Card Number : integer ATM Screen
+ Accept Card() : integer * Prompt() : integer )
+ Eject Card() : integer + AI:I:EE ptinput{lnput : Integer) : integer
+ Read Card() : integer
0.1
0..1
0..1
<<Entity =>
Account
- Account Number : integer <<Boundary=>
-PIN : integer Cash Dispenser
- Balance . long - Cash Balance . long
+ Open() : integer 1 U-714 Provide Cash() : integer
+ Withdraw Funds{Amaunt : long) : integer + Provide Receipl() : integer
- Deduct Funds{Amount : long) : integer
- Verify Funds() : integer

Pucynox 2.9 - [Ipumep nnarpammst
knaccoB CTepeoTHIIBI KIACCOB

CTEPEDTT{HLI KJIACCOB — 3TO MCXdHH3M, HD.?:BDJIH[—D]]J,HITI PasocieATh KJIACCHL Had KATCTOPHH.

B s3e1ike UML onmpenenensl Tpyu OCHOBHBIX CTEPEOTUMA

kmaccoB: - Boundary (rpanumga);

- Entity (cyniHOCTS );

- Control (ymmpaBieHue).

['paHUYHBIE KJIACCHI

['panmuneivu kmaccamu (boundary classes) Ha3bIBAOTCS TAKME KIIACCHI, KOTOPEHIE
pPACIIOJIOKEHBI HA TPAHUIE CHUCTEMBI M BCEH OKPYKAOMIEH CpPENBl. JTO SKPAaHHBIE (DOPMHEL,
OTYETHI, UHTEP(PENCHI C anmmaparypor (TAKOW KAaK MNPUHTEPHI WM CKAHEPHI) U UHTEPPEUCH C
OPYTUMU CUCTEMAMM.

Uro0Obl HAWTH TpPaHWYHBIE KJIACCHI, HAAO0 WCCIEOOBATH JUATPAMMEI BapPUAaHTOB
HCIONB30BaHMA. Kakaomy B3aUMOAEMCTBHIO MEXKAY OCUCTBYIONIMM JIMIIOM W BapUaAHTOM
HCIIOJIB30BAHUA JOJIKEH COOTBETCTBOBATEL, MO KPAWMHEH MEPE, OAWH rpaHUYHBEIN Knacc. UmenHo
TAKOM KJIACC MO3BOJIIET AEUCTBYIOMIEMY JIMILY B3aUMOIEHUCTBOBATE C CUCTEMOM.

Kiacesl-CYIIHOCTH

Knaccer-cynoctu (entity classes) comepsxar xpanumyto uHpopmarmo. OHM UMEOT
HAuOONIbIIEE 3HAYEHUE OJIA MTOJL30BATENSA, W MOTOMY B WX HA3BAHMAX UYACTO MCIOJIB3YIOT
TEPMUHEL U3 IpeaAMETHON 00nacTr. OOBIUHO I KAKA0T0 KIAacCa-CyniHOCTH CO30ar0T TA0IIILy B
0ase maHHBIX.

Yipagiisiomme KJIaccol
Ympaensrone kiaccel (control classes) oTBedaroT 3a KOOPAMHAIIMIO AEHCTBUH APYTHX
kmaccoB. OOBIUHO Yy KaXKIOTO BAPUAHTA MCMOIB30BAHUA MUMEETCA OJWH YIPABIAIONIAM KJIACC,
KOHTPOIMUPYIONMHA  [MOCIAEA0BATENLHOCTE  COOBITMH  ATOT0  BApUAHTA  MUCIOJIE30BAHUSL.
YopapmAromuid KJIacC OTBEYAET 3a KOOPOWHAIMIO, HO CaM HE HECEeT B ce0de HHUKAKOU
@}HKHH%%%%:%&K OCTaJIBHBIE KJIACCHI HE MOCBUTAIOT €My OOJIBIIOTO KOIWYeCTBa
Cepmna Q00 Eﬁé\ﬁgﬁﬁ [0, 0H,£aM ITOCBIIAET MHOXECTBO COOOMIEHMH. YIIPABIIAIOMIMN KJIACC
BnanendiPO CLESASACEHPY:ENOTBOTCEBCHHO CTh IPYTUM KJIACCAM, IO 9TOM HMPUYMHE €r0 YaCTO HA3BIBAIOT
KJTACCOM-MEHEIIKEPOM.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



B cucreme MoryT OBITE W APYTHE YOPABIAIONINE KIACCH, OOMIME M1 HECKOIBKUX
BAPHUAHTOB HCIIONMB30BaHUA. Hampumep, moxer OviThb knacc SecurityManager (menemxkep
0e30macHOCTH), OTBEYAIOMIMNA 34 KOHTPOJb COOBITHI, CBA3aHHBIX C Oe3zomacHOCThIO. Kmacc
TransactionManager (MmeHemxep TpaH3akuWil) 3aHUMAETCA KOOPAWHAIMEH COOOMIEHUH,
OTHOCAIIMXCSA K TPaH3aKIMUAM C 04301 JaHHBIX. MOryT OBITE U ApYTru€ MEHEIKEPE 1A padOTHI
C OPYTHMH SAEMEHTaMHM (PYHKIMOHHUPOBAHUA CHCTEMBI, TAKMMHM KAaK pPa3JIelIeHue pecypcos,
pacnpenenenHas o0paboTka qaHHbIX Wi 00padoTKa OMMOOK.

[ToMUMO YyMOMSAHYTEIX BBIIIE CTEPEOTHIIOB MOMKHO CO31aBATh U CBOU COOCTBEHHEIE.

ATpHOYTBI

ATpuOyT — 9TO 5aeMEHT MH(OpPMALMH, CBA3AHHBIM C KJIACCOM. ATpUOYTHEI XpaHAT
MHKAINCYJINPOBAHHEIE JAHHBIE KIACCA.

Tak kak arpuOyTel Ccomepi:karcsa BHYTPHU KIacca, OHM CKPBITHEI OT OPYTHUX KJIAacCoB. B
CBA3M C 3TUM MOKET MOHATOOUTHCA yKa3aTb, KAKUE KIIACCHI MMEIOT MPABO UATATh U U3MEHATH
arpuOyTEI. 3TO CBOMCTBO HA3BIBAETCSA BUAMMOCTEIO aTpuOyTa (attribute visibility).

VY arpulyra MOKHO OTIPEIEINTE YETEIPE BO3MOIKHBIX 3HAUEHUS 3TOTO IMapaMeTpa:

- Public (oOmmii, OTKpBITEIH). JTO 3HAYEHWE BHAMMOCTH IPEANOJIAraeT, 4To arpulyT
OyIeT BUAEH BCEMH OCTAJIBHEIMHU Knaccamu. JIro001 K1acCc MOKET MPOCMOTPETh WIH U3MEHUTE
3naueHue arpuOyra. B coorBercrBum ¢ nHoranmen UML oOmemy arpulyry npemmectByer 3Hak
« T ».

- Private (3akpeIThiii, CeKpeTHBIM). COOTBETCTBYIONIMHA aTpUOyT HE BUAEH HUKAKAM
OPYTUM KJIACCOM. 3aKPBITHIA arpu0yT 0003HAYAETCS 3HAKOM « — » B COOTBETCTBUM C HOTAIUEH
UML.

- Protected (zamumiennsrit). Takoit arpuOyT JOCTYIEH TOTBKO CAMOMY KJIACCY U €r0
noromkaMm. Horarusa UML nns 3amumienHoro arpu0yra — 5T0 3HaK « # ».

- Package or Implementation (makernsrit). [Tpeamonaraer, uto qaHnHBIN aTPUOYT SBIICTCS
00mMM, HO TOJIBKO B MPENEeax €ro makera. JTOT TUI BUAMMOCTH HE 0003HAYAETCSA HUKAKMM
CHEIMATBHBIM 3HAYKOM.

B o0miem ciyuae, arpuOyTEl peKOMEHAYETCA IE€IaTh 3aKPBITEIMI WIN 3a0INIICHHBIMU.
DTO MO3BOIAET JIyUll€ KOHTPOJIHUPOBATE CaM aTPUOYT U KOJ,.

C moMOmIbI0 3AKPBITOCTH WM 3aNIMIIEHHOCTH yAAeTCs M30ekKaTe CHUTyaln, KOoraa
3HAYEHHUE aTpUOyTa U3MEHIETCA BCEMH KJIACCAMU CHUCTEMEI. BMECTO ATOr0 JIOTHKA W3MEHEHUA
arpubOyTta OyIeT 3aKmodeHa B TOM K€ KIIACCe, 9TO U CaM ATOT arpudyT. 3aqaBaeMbIe TapaMeETPEI

BUIVUMOCTH HOBIMAIOT HA TEHEPHUPYEMBIH KO,

Onepanun

Oneparun peaTn3yoT CBA3aHHOE C KIAaCCOM MoBeaeHue. Onepanusa BKII0YAET TPH
JACTHU — UM, MAPAMETPEI M TUI BO3BPANIAEMOTO 3HAUCHUA.

[Tapamerper — 9TO aprymeHTsl, TOMy4YaeMBIE ONEpAlMEN «HA BXOoAe». lum
BO3BPAIIAEMOr 0 3HAUYEHU OTHOCUTCS K PE3YJIBTATY JEHUCTBUS OIEPALIAN.

Ha puarpamme ki1acCcoB MOJKHO MOKA3BIBATE KAK HMMEHA ONEpaipii, TaKk U HMMEHAa
Omeparii BMECTE ¢ UX MapaMeTpaMu M TUIOM BO3BPAMIAEMOTO 3HAUCHUSA. UTOOB YMEHBIIUTE
3arpyE€HHOCTh AWArPaMMBI, ITOJIE3HO OBIBAET HA HEKOTOPHIX M3 HUX ITOKA3BIBATH TOJIEKO MMEHA
omeparyil, a Ha APYTUX UX ITOJHYH CUTHATYPY.

B sa3eike UML onmepanmm uMeEroT CIeayronlyo HOTAINIO

Mma Omnepaunu  (aprymMeHT: THIO JAHHBIX APTYMEHTA, APTYMEHTZ2:THUI JaHHBIX
APTYMEHTA2,...): TUI BO3BPANIAEMOT0 3HAUECHUS

Crnenyer pacCMOTPETH YETHIPE PA3MMYHBIX THUITA OTEPALHHI:

- Onepanyn peanmsanmm;

m&mm
Ceprudukar:  2C0008TACPRBFEED BOCERITAI60000043E
Bnapeneu meaﬂ?ﬁ@ﬂﬁ‘lﬁfﬂ?ﬁﬁ%ﬁ@ﬁﬁf@ﬂn&pﬂuﬂﬂ.
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Onepanuu peajinsanumn

Oneparmu  peammsanuu  (implementor operations) peamM3yloT HEKOTOpEIE OHM3HEC-
¢pyakiuu. Takue onmepariu MOKHO HAWTH, UCCIEAYA TUATPAMMBI B3aUMOIOENCTBUA. JlnarpaMmer
5TOro thna (POKyCHPYIOTCA HA OM3HEC-(PYHKIMAX, M KAKAO0E€ COOOIMIEHNE auarpaMMel, CKOpee
BCET0, MOKHO COOTHECTH C OMEPAlMEN pPeaT3aliii.

Kaxnas omepanmsa peamm3anuel  T0MKHA  OBITH  JIETKO  MPOCIEKHUBAEMA 10
COOTBETCTBYIONIETO TpeOOBaHMA. DTO AOCTUTAETCA HA PA3IMYHBIX HTANax MOJEIMPOBAHUA.
Omnepanusa BEIBOOAUTCA U3 COOOMIEHN HA AMATPAMME B3aUMOIEHCTBUA, COOOMIEHUS UCXOOAT U3
moApPOOHOr0 OmUCAHUA IIOTOKA COOBITHH, KOTOPBIM CO3JA€TCA HAa OCHOBE BAapHUAHTA
VCITOJIb30BAHUA, 4 MOCIEIHUN — HA OCHOBE TpeOoBaHWi. B0O3MOXKHOCTE IPOCIEOUTE BCKHO 3TY
LEMOUKY IO3BOJIET TAPAHTUPOBATH, UTO KakAO€ TpeOoBaHme OymeT pean30BaHO B KOJIE, a
KK IOeIH (DPPArMEHT KOJA pEan3yeT Kakoe-To TpebdoBaHue.

Onepannu ynpap/ieHHs
Onepamuu ynpaBieHUs (manager operations) ynpapiIsfiOT CO3JAHHMEM M YHUUTOKEHUEM

00BeKTOB. B 5Ty Kareropuro monagaroT KOHCTPYKTOPEL U JECTPYKTOPHI KJIACCOB.

Onepanuu nocryna

ATpuOyTel O0BIYHO OBIBAIOT 3AKPBITEIMU WJIM 3ANIMIIEHHBIMU. |€M HE MEHeEe, OPyThe
KJI4CChl MHOTAA MOJIKHEI IPOCMATPUBATE WIHM W3MEHATH UX 3HAYCHUA. U1 5TOr0 CymieCTBYIOT
omepanMu aocryma (access operations). Takoil nooxonm maer BO3MOMKHOCTE 0O€30maCHO
WHKATNCYIUPOBATh aTpuOyTH BHYTPH KJIACCa, 3aMMTHB WX OT JPYTHUX KIACCOB, HO BCE Ke
MO3BOIAET OCYMIECTBUTH K HUM KOHTpoimMpyemsld goctyn. Coszgmanue omepanmii Get m Set
(moTy4eHU U U3MEHEHHS 3HAYEHMA) IS KAKA0TO aTpuldyTa Kiacca sBIAETCA CTAHIAPTOM.

Benomorare/ibHble onepanum

Bcemomoraremsaeivu (helper operations) Ha3eIBArOTCA TAKWE OTEPAIIAN KJIACCA, KOTOPEHIE
HEOOXOIMMBI €My ISl BEIMMOJHEHUS €T0 OTBETCTBEHHOCTEH, HO O KOTOPBIX OPYTHE€ KJIACCHl HE
IDOJKHBI HIYETO 3HATE. JTO 3AKPBITHIE U 3ANIUILIEHHBIE OIIEPAIMN KJIACCA.

Y1005l MAEHTU(PUIIMPOBATE ONEPALIMH, BEIIIOJIHUATE CICAYIONIAE JEUCTBHUS:

M3yuure pmarpaMMbl MOCIE€ZOBATEIHHOCTHM M KOOHEPATHBHEBIE OUArpaMMbl. bombiias
JacTh COOOMIEHMHM HA STHUX OUAarpaMmax SBJSIETCA ONepanusaMu peamisanuu. PediekCuBHEIE
coobmIeHrs OyayT BCIIOMOTATEIbHBIMU OTEPALHIMH.

Paccmorpure ynpasisaroniue onepanui. Moxker nmorpedoBaTecs 100aBUTE KOHCTPYKTOPEBI
U IECTPYKTOPEL.

Paccmorpure onepanuu goctymna. Jlag kaxnoro arpuOyra kiacca, ¢ KOTOPBIM JTOTKHEI

OynyT paboTars pyrue KiIaccel, HamO co3aars oneparuu Get u Set.

Ceasn

CBs3bp mpencTaBmsAeT COOOM CEMAHTMYECKYIO B3aUMOCBS3bL MEXKIOy knaccamu. OHa maer
KJIACCYy BO3MOJKHOCTBH y3HAaBaTh 00 arpuOyTax, omepamuax WU CBA3AX Apyroro kmnacca. Mueimu
CIOBAMH, YTOOBI OOUH KJacC MOT MOCHaTh CooOmieHwe OpyroMy Ha JUarpaMmme

MOCIEN0BATEILHOCTH WIM KOOMEPATUBHOM AUATPAMME, MEKAY HUMH NOIKHA CYIIECTBOBATH
CBA3b.

CymEeCTBYIOT 4YETBEIPE THIIA CBA3€H, KOTOPBIE MOTYT OBITH YCTAHOBICHBI MEHKIY
KJ1ACCAMHU: ACCOIMANNHN, 3aBUCUMOCTH, arperanuu u 0000mienus.

AcconHanuu
Accommanusa (association) — 5T0 CEMAHTHYECKAA CBA3b MEKIy knaccamu. Mx pucyror Ha

OUarpaMmMe KI4aCcCOB B BUIE OOBIKHOBEHHOM JIMHUM.
NOKYMEHT NOONWCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 2.10 - Cea3s accoumanus

Accormanum  MOTyT  OBITH  ABYHAINPABJIEHHBIMH, KAk B  I[pUMEpE, WK
omHoHamnpasineHueiMu. Ha a3eike UML nByHanmpaBneHHbsIe acCOUMAIMN PUCYIOT B BUE TPOCTOM
TUHUU 0€3 CTPENOK WIN CO CTpenkaMu ¢ 00enx ee cropoH. Ha oqHOHANpAaBIEHHOM aCCOUALINH
N300paxkaroT TOJILKO OOHY CTPEJIKY, MOKA3BIBAIONIYIO €€ HAMMPABICHHUE.

Hanpasnenue accouMauu MOHO OIPEIEINTE, n3yyqas aUarpaMMEl
MOCIENOBATEILHOCTH M KOOHEpaTHBHBIE auarpamMel. Ecam Bce cooOmieHuMs HA HHX
OTHPABJIAIOTCA TOJBKO OJHUM KIACCOM M MPUHUMAIOTCS TOMBKO IPYTHUM KJIACCOM, HO HE
HA00O0POT, MEKIY STUMH KIACCAMH UMEET MECTO OJHOHAINPABIIEHHAS CBA3b. Ecim x0oTa OBl 04HO
COODOMIEHUE OTIPABIETCA B 00paTHYIO CTOPOHY, ACCOIMALINA JOMKHA OBITh IBYHAMPABIECHHOM.

Accormanu MOTyT OBITE pedrekCUBHBEIMH. Pe(iekcuBHAs accoumanya MpEnoIaraer,
4TO OQWH SK3EMILLIP KI4acCa B3aUMOICHCTBYET C IPYTHUMH JK3EMILLIPAMH 3TOTO K€ KJacca.

3aBHCHMOCTH

Cea3u 3aBucumocT (dependency) Takke OTpakarOT CBSI3b MEXKIY KiIaccamMu, HO OHH
BCEraa OJHOHAMPABICHBI U MOKA3BIBAIOT, UTO OJUH KIACC 3aBUCUT OT OMPEACICHNH, CAETaHHBIX
B npyrom. Hampumep, knacc A ucnons3yer meroasl knacca B. Torga mpu m3menenuu knacca B
HEO0X0IMMO MPOU3BECTH COOTBETCTBYIOMINE U3MEHEHHUS B Kilacce A.

3aBUCHUMOCTE M300paX)aeTcsa MYHKTUPHOW JIMHUEH, HOPOBENCHHOM MEKIOY IBYMS
3JIEMEHTAMU AUATPAMMBI, 1 CUUTAETCS, YTO AIEMEHT, MPUBA3AHHBIA K KOHILY CTPEJIKH, 3aBUCHUT
OT 3JIEMEHTA, MMPUBA3AHHOTO K HAYATy 9TOM CTPENKU.

NewClass NewClass2

Pucynok 2.11 - CBsA3p 3aBUCHUMOCTE

[Tpu renepanmm koma oA 5TUX KIACCOB K HUM HE OyayT n00aBIATHECS HOBBIE ATPUOYTHI.
Opnnako, OyayT cO3maHbl CIEMU(PUIECKHUE I A3BIKA ONEPATOPHI, HEOOX0AUMBIE IS IO AOEPIKKA
CBA3H.

Arperanun

Arperammu (aggregations) mpeacraBnAroT co0ou Oomee TecHyr (opmy acconmanvu.
Arperanusa — 3TO CBA3bL MEXKAY LENBIM M €ro gactero. Hampumep, y Bac MOKeT OBITH Kiacc
ABTOoMOOMIE, a Takxke wraccel Jlurarens, [lokpelmkyu u KIACCEI a1 OPYrUX YacTed
apromo0OWA. B pesynerare 00BEKT Kimacca ABTOMOOMIE Oyaer COCTOATH U3 OOBEKTA Kiiacca
JlBurarens, geteipex 00bekTOB [IokpeImIek 1 T. 4. Arperanyu BU3yaan3upPyT B BUAE JIUHUH C
POMOMKOM y Kacca, ABIAIOMIETOCS IIETBIM:

OJOKYMEHT NMoAanncAR

ANEKTPOHHOW HD,U,HI-"‘ICZbKWh l
wvnofe. Part
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Pucynok 2.12 - CBsa3p arperamps

B pmomonnenne k mpocrou arperaimun UML BBOguT Oonee CuinbHy pPazHOBUIHOCTE
arperanuy, Ha3plBaeMyro Kommosurmen. (COormacHO KOMITO3HUIIUM, OOBEKT-4aCTh MOMKET
MPUHAAIEKATH TOJIBKO €JUHCTBEHHOMY TIEIOMY, U, KPOME TOTO, KAK MPABUJIO, JKU3HEHHBIH IIUKII
JacTEeN COBIANAET C IMUKJIOM LEIOr0: OHM KUBYT U YMHUPAIT BMecTe ¢ HUM. JIroboe ymanenue
IET0TO PACTIPOCTPAHIETCS HA €r0 JaCTH.

Takoe kackagHoe ymaneHUe HEPEOKO PACCMATPUBAETCA KaK 4YacTh OIPEAEICHUS
arperainuu, OTHAKO OHO BCErJa MOApPa3yMEBAETCSA B TOM CIIyUae, KOTa MHOKECTBEHHOCTh POJIH
cocrasysier l..1; manpumep, ecimm HeoOxomumo ymanurs KmmeHTta, TO 3TO yaameHUE TOJIKHO
pPacCIpOCTPAHUTHLCA U HA 3aKa3kl (1, B CBOIO ouepens, Ha CTpOKH 3akasa).

O000menns (Haciiemopanue)

O0o0menne (HacnenoBaHUE) - STO OTHOMIEHUE TUTIA 00IMIEe-4aCTHOE MEK Y SIEMEHTAMU
moaenu. C momomnipio 0000mieHuit (generalization) MOKa3bBAOT CBA3M HACIETOBAHUSA MEKTY
IBYMS KJIACCAMH.

DU Tl NOI0RITER
s
ARG
Teneds
PECTRALIA0HHLM HOMED
PEMCTRALYA (]
TG PErACTRE ()
|
|
HWTATEM YUTATEM ¢ NDABON BHKOCA
pwen B wmatesm SNGUEHTY BPRWEHHOND NO3082HHE
WARCHMETEROR BOCMS 1078303
|"'|,I
| Corpynran GrGmaoreny Crynest
Onpen Qaoynurer
Tenadon ornena Movairai anpec

Pucynoxk 2.13 - [Ipumep cBa3u HAcIE [OBAHUE

bomEmMHCTBO 00BLEKTHO-OPHEHTHPOBAHHBIX S3BIKOB HEIMOCPEACTBEHHO ITOIIEP/KUBAIOT
KOHIICMINIO HAcaemoBaHusa. OHA MO3BOJIET OOHOMY KJIACCY HACIENOBATH BCE ATPUOYTHI,
omepaii U CBA3U Apyroro. HacnemoBanue makeToB 03HAYAET, YTO B MAKETE-HACIEIHUKE BCE
CYIIHOCTH Makera-npeaka OyayT BUAHBI IO CBOMMHM COOCTBEHHBIMH HWMEHAMH (T.€.
OPOCTPAHCTBA HMMEH OOBEAMHAIOTCA). HacmemoBanuwe MOKA3BIBACTCS CIUIONIHOM JIMHHUEH,
UAYIIEN OT KIacca-MmOTOMKA K Kiaaccy-npeaky (B repmunonoruu OOII - or moToMmka k mpenkys,
OT CBhIHA K OTIly, WIM OT IoAkjiacca K cymepkiaaccy). Co cTopoHsl Oomee o0miero siemeHTa
pUCyeTCsa O0JIbIION MOJLIA TPEYTONBHUK.

[Tomumo nHacmemyemeiX, KamObIM MOAKIACC UMEET CBOU COOCTBEHHBIE YHHUKAIBHBIE

arpuOyTEI, ONTEPAIINU U CBA3U.

MHOKeCTBEHHOCT
Mupweemsesioess (multiplicity) moka3siBaer, CKOJBKO HSK3EMIUIIPOB OJHOTO KJacca

Baamyio IEHCTBVIOT O HOMB br0 Toit cBA3M € OHIM SK3EMIUIIPOM APYTOTO KITacca B TAHHBIH
Ceptvpmkar: 2C0000043E9ABEBO952205E7BAS00060000043E

Bnanen MD Mﬂﬂﬁﬁ:ﬂﬂe NIEEEE Anexc aHOpoBHa
HHHPHMEP, HPH pﬂ?pp HﬁDTI{E‘-‘ CHCTCMEI pETHCTp dITHH I{}’pCﬂB B }’H’HBEP CHTCTC MOKHO

Neicrev@APEIRIHTE Faaceriokiourse (Kypc) u Student (cryment). Mexay HIMI YCTAaHOBIIEHA CBS3b: Y



KypCOB MOTYT OBITh CTYOEHTHI, & V CTYAEHTOB — KypChl. BOMpOCE, HA KOTOPBIM HOMKEH
OTBETUTH NMAPAMETP MHOKECTBEHHOCTH: «CKOMBKO KYPCOB CTYIEHT MOYKET MOCENIaTh B JAHHBIH
MOMEHT? CKOIBKO CTYJEHTOB MOJKET 32 Pa3 MOCEMATh OJJUH KypC?»

Tak xakx MHOXKECTBEHHOCTH naer OTBeT HA 00a 5TH BOmpoca, €€ WHANKATOPEI
yCTAHABIMBAIOTCS HA O0OMX KOHIAX JMHUM CBsA3U. B mpumepe perucrpaimu KypCcOB MEI
pPELININ, 9TO OAWH CTYJEHT MOYKET MOCENIaTh OT HYJI [0 YEThIPEX KypPCOB, & OUH KypC MOTYT
corymats OT O 1o 20 cTy1eHTOB.

B a3eike UML npuHATEL OnpenenenHsie HOTAaUUU LI 0003HAYEHUA

MHOKCCTBCHHOCTH.

Tabmima 2.1 - O0o3HaYeHU T MHOKECTBEHHOCTH CBA3eil B UML

MuokecTBennoOCTH Juasieme
0,.* Homs wim bosmsie
8. Oun Wi dojbie
0..1 Hojib wim o
.1 (coxpantennas 3anuce: 1) Posno oauu

HNmena cBsszeii

CBsA3U MOKHO YTOUHUTE C MTOMOIIEI0 UMEH CBA3€HM MM POJEBBEIX UMEH. MM CBA3M — 3TO
OOBIUHO TJIATOJI WIM TIaroiabpHas (ppasa, OMMCHEIBAIOIIAL, 3a4€M OHA HyXKHA. Hampumep, mexny
kimaccom Person (uemoBek) u knaccom Company (KOMITAHHSA ) MOKET CYIIECTBOBATE ACCOIHMAIIHAL.
MoxHO 3amate B CBA3M C STHUM BOMNPOC, ABIAETCA M OOBEKT Kmacca Person kmieHTOM
KOMITAHUM, €€ COTPYIHHUKOM WM BaanensieMm? UToOwl ompenenuTs 3T0, aCCOLMAIMI0 MOMKHO
Ha3BaTh «employs» (HaHUMaer):

Employs
Company Person

Pucynok 2.14 - [Ipumep nmen crazen

Posn

PoneBrie MMeHAa NPUMEHAIOT B CBS3AX ACCOIMALIMM WJIM arperaiuyii BMECTO MUMEH I
OMMCAHUA TOTO, 3a4€M O5TH CBA3M HYXKHBI. Bo3Bpamiasce k mpumepy ¢ kiaccamu Person u
Company, MOXKHO CKa3are, uTO kiacc Person urpaer poss coTpymHuka kiacca Company.
PoneBpie numeHa — 5T0 0OBIYHO MMEHA CYIIECTBUTEIBHEBIE WM OCHOBAHHEBEIE HA HUX (Ppa3bl, UX
MOKA3LIBAIOT HA OUATPAMME PAAOM C KIACCOM, HIPAIONIMM COOTBETCTBYIOIIyIO poak. Kak
MPABUIIO, MOIB3YIOTCA WINA POJEBEIM UMEHEM, WIIM UMEHEM CBA3U, HO HE 000ouMu cpasy. Kak u
UMEHA CBA3€H, pPOJEBBIE MMEHA HE 00M3aTenbHBl, WX OAIOT, TOMBKO €CIH IEJb CBA3M HE
oueBuaHA. [Ipymep ponen mpuBOAUTCA HUXKE:

sn%ﬁwam +Employer +Employee DR
Ceprvdmkatr: 2C0000043H 000004 3E
Bnaneneu: llleGayxoea

Nencteutened: ¢ 19.08.2022 no 19.08.2023 PHC}HDK 2 15 B HPHMEP pDHEH CBA3CH



IHaxer. MexanuiM naxkeTroB
B KOHTEKCTE Aumarpamm KiIacCOB, MAKET - 5TO BMECTWINIIE A1 HEKOTOPOTO HAbopa

KJIACCOB U OPVIHUX MAKCTOB. [TakeT aBasgercs caMOCTOATEILHBIM OpoCTPaHCTBOM HMMCH.

Package

Pucynok 2.16 - Obo3nauenune makera B UML

B UML Her kaknx-mi00 OrpaHM4eHUI HA MPABWIA, MO0 KOTOPEIM pa3pabOTUYNKA MOTYT
VJIA JOJIKHEI TPYIIITAPOBATE KJIACCHI B MAKETEI. HO €CTh HEKOTOpEIE CTAHIAPTHEIE CIIydan, KOraa
Takas TPYIIMHUPOBKA VMECTHA, HANPUMEP, TECHO B3aMMOIEHCTBYIONIUE KJIACCHI, WIN 0omee
o0mIMiA caydan - pa3OUeHne CUCTEMEI HA MOICHCTEMEI.

[Taker pu3nueckn comep UT CynIHOCTH, ONMPENEIEHHBIE B HEM (TOBOPAT, UTO 'CYNIHOCTH
OPUHAIIEKAT MAKETY' ). IJTO O03HAYAET, 4TO €Cau OyJeT YHMYTOXKEH MOaker, TO Oyayr
YHHUTOKEHO U BCE €T0 COAEPKUMOE.

CymniecTByeT HECKOIBEKO HAan0O0Iee pacpoOCTPAHEHHBIX NTOAX0I0B K TPYOIIUPOBKE. Bo-

MEPBBIX, MOKHO TPYHIIMPOBATE UX MO CTEPEOTUITY. B TakOM ciydae momydaercs
OJIMH ITAKET C KIAaCCaMU-CYIIHOCTAMHU, OOWH C TPAHUYHBIMH KJIAaCCaAMH, OTUH C YIIPABIIAIOIIMH
KIaccaMd W T.A. JTOT MOAXOM MOKET OBITh IMOJE3EH C TOYKWA 3PEHHA PA3MENIEHHUA TOTOBOU
CUCTEMBI, MOCKOJIBKY BCE€ HAXOIANMECA HA KJIMEHTCKUX MAIIMHAX ITOTPAHUYHEIE KJIACCHI YK€
OKA3BIBAIOTCA B OTHOM ITAKETE.

Jlpyroi mooxon 3akmodaercs B OOBEAMHEHWM KJIACCOB IO WX (PYHKIMOHAIBHOCTH.
Hanmpumep, B makere Security (0€30mMacHOCTb) COHEPKATCA BCE KIACCHI, OTBEUAIONIME 34
0e30macHOCTh MPWIOKEHUA. B TakoMm ciiyuae Opyrue makersl MOTYT Ha3eBarecsa Employee
Maintenance (Pabora ¢ corpymamkamm), Reporting (ITomroroBka oruero) u Error Handling
(Obpaborka oumbOok). IlpenmymiecTBO 5TOr0 MOAXOOa 3daKIMIOUAETCA B BO3MOKHOCTU
MOBTOPHOTO MCITOJIb30BAHUA.

MexaHn3M NmakeToB MPUMEHUM K JHOOBIM 3JIEMEHTAM MOJEIH, 4 HE TOIBKO K KJIacCam.
Ecmi i rpynmipoBKM KJIACCOB HE MCIIOIL30BATH HEKOTOPBIE 3BPUCTHKH, TO OHA CTAHOBUTCA
Ipon3BONBEHON. OmHA U3 HUX, KOTOpas B OCHOBHOM ucnons3dyerca B UML, — 3T0 3aBUCHMOCTE.
3aBUCUMOCTh MEKIY OBYMs MAKETAMH CYHIECTBYET B TOM CIy4ae, €CIU MEKIY TIOOBIMHA JBY M
KJ1aCCAMM B ITAKETAaX CyNIECTBYET M00as 3aBUCUMOCTE.

Takum oOpaszom, guarpamma MakeTOB MPENCTABISET COOOM AUArpaMmy, COAEPKAMIILYIO
MAKETHl KJIACCOB M 3aBUCHMOCTH MEkAy HUMH. (CTpOro roBOps, HAKETBI U 3aBUCHUMOCTH
ABJIAIOTCA DJJIEMEHTAMHM JMAarpaMMbl KJIacCOB, TO €CTh JMarpaMma HakeToB — O5TO0 (opma
IAAr PAMMBI KJIACCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 2.17 - [Ipumep nuarpammel makeTos

3aBUCUMOCTE MEKIY ABYM:A IEMEHTAMH UMEET MECTO B TOM CIIydde, €CIIU U3MEHEHUS B
ONPEEICHUN OJHOTO 3JIEMEHTA MOTYT ITOBJIEUL 3a COOOM M3MEHEHUS B Apyrom. Uto kacaercs
KJIACCOB, TO MPUYUHEI JJI1 3aBUCUMOCTEN MOTYT OBITh CAMBIMH PA3HBIMU:

- OVH KJIACC IMOCBLUIAET COOOMIEHNE NPYyrOMYy;

- OVH KJIACC BKJIIOYAET YACTh JAHHEBIX APYrOro KJiacca; OuH KJIACC UCIIOJIb3YET IPYTOH
B KAYECTBE MapaMeTpa OMEPAIHH.

Ecnu knacc menser cBou uHTepdenc, To modoe coo0meHne, KOTOpo€ OH MOCHIIAET,
MOJKET YTPATUTEL CBOIO CHITY.

[TakeTsr HE nmaroT OTBETA HA BONMPOC, KAKUM 00pazoM MOKHO YMEHBIIMTHE KOJIHMYECTBO
3aBUCUMOCTEN B BAIIEH CHUCTEME, OJHAKO OHHM MOMOTAOT BBIAEIATH 3TH 3aBUCHUMOCTH, a MMOCIE
TOTO, KaK OHHM BCE€ OKaMyTCAd Ha BHUAY, OCTAETCA TOJBKO NOPadOTaTh HAA CHMKEHHEM HX
KOJM4YecTBa. JluarpaMMel MakeTOB MOKHO CUMTATE OCHOBHBIM CPENCTBOM YIIPABICHHA OOmMIEH
CTPYKTYpPOU CHCTEMBI.

[TakeTsl ABAAIOTCA KU3HEHHO HEOOXOIUMBIM CPENCTBOM I OONMBIIMX HPOEKTOB. Mx
CJIEQYET MCIIOJIB30BAThL B TEX CIIyUasx, KOrAa auarpaMma KiIacCOB, OXBATHIBAIOMIAA BCIO CHCTEMY
B IIEJIOM W pa3MENmIeHHas Ha E€OUHCTBEHHOM mucre Oymarm ¢opmara A4, CTaHOBUTCA
HEUNUTAEMOMU.

JlHarpaMMsbI COCTOSTHHH

JluarpaMMbl COCTOSTHUM OMPENENaioT BCE BO3MOMKHBIE COCTOSHHSA, B KOTOPBIX MOMKET
HAXOOUTHCS KOHKPETHBIHM OOBEKT, 4 TAKKE MPOIECC CMEHBI COCTOAHWUH OOBEKTA B PE3YJILTATE
HACTYIUIEHUA HEKOTOPBIX COOBITH.

CymiecTByer MHOTO (pOpM qUarpaMm COCTOSHUM, HE3HAUUTENHHO OTINYAIONIUXCS IPYT
OT APYTra CEMAHTUKOM.

Ha puarpamme nmerorcs Ba CIEUUAIBHBIX COCTOAHUS — HAYAJIBHOE (Start) 1 KOHEYHOE
(stop). HawanpHO€ cCOCTOSHME BBIOEIEHO YEPHOM TOYKON, OHO COOTBETCTBYET COCTOSHUIO
00BEKTA, KOT1a OH TOJMLKO 4TO OBLI co3man. Koneunoe cocroanne 0003HAUAETCA YEPHOU TOUKOM
B 0enoM KpyxkKKe, OHO COOTBETCTBYET COCTOSHMI0O OOBEKTA HEMOCPEACTBEHHO TEpPEN €ro
YHUUTOXKEHHUEM. Ha nuarpamme COCTOSHMIL MOMKET OBITh OOHO M TOJBKO OJHO HAYaIbHOE
cocrosgHue. B TO ke BpeMs, MOKET OBITh CTONBKO KOHEYHBIX COCTOSHUM, CKOJBKO BAM HYIKHO,
VI UX MOKET HE ObITh BOOOmIE. Korma 00OBEKT HAXOOUTCA B KAKOM-TO KOHKPETHOM COCTOSHUH,
MOTYT BBIOJHATECSA pa3IMuHble nOpoueccel. [Ipomeccel, npoucxomanme, korma OOBEKT
HAXOIUTCS B ONPENEIEHHOM COCTOSHUN, HA3BIBAIOTCA JEMCTBUAMH (actions).

C ﬂ%%%ﬁ% éﬁ}' FKHO CBA3BIBATE JdHHEIC ITATH THITOB: ACATCIIBHOCTE, BXOOJHOC

nercTBue] BERYHAOECA I3 e, coObITHE M UCTOPUSA COCTOAHUS.
Ceptudmkat:  2C0000043E9ABSB952205E 7BA500060000043E

Bnageneu: meﬁ,ﬂﬁmﬂlﬁﬂmﬂpﬂwa
JleaTensHOCTRIO (actlvity) HA3BIBAETCS MOBENEHUE, PEATM3YEMOE O0OBEKTOM, ITOKA OH

AevcTevra O PCAYE MAFAHONECOCTOAHHH. I[EHTEJILHDCTL — 3TO IMPEPEIBAEMOE IMOBEICHHE. Ono




MOYKET BBIMTOTHATHCS OO CBOETO 3aBEPIICHMA, MOKA OOBEKT HAXOOUTCA B JAHHOM COCTOSHHUH,
WM MOJKET OBITH TIPEPBAHO MEPEXOAOM OOBEKTA B APYroe cocrosHue. JleaTempHOCT
M300paka0T BHYTPH CAMOT0 COCTOSHHS, €H MOJDKHO IPEIIeCTBOBATH CIOBO do (memaTs) u
OBOETOYHE.

BxoaHoe nelicTBHe

BxomaeiM nemicTBUEM (entry action) Ha3pIBAETCA MOBEIEHUE, KOTOPOE BBIMOTHIECTCS,
KOrJa OOBEKT HMEPEXOAUT B AAHHOE COCTOsHUE. J/laHHOe OEHCTBHE OCYMIECTBIIETCS HE IOCIIE
TOTO, KaK OOBEKT TMEpPENIEN B 3TO COCTOAHME, 4, CKOpPEE, KaK 4acTh 3TOro nepexona. B otmuuue
OT AEATEIBHOCTH, BXOJHOE NEUCTBHUE PACCMATPUBAETCSA KAK HEMpeprIBaeMoe. Bxonnoe nencraue
TAK/KE IMOKA3BIBAIOT BHYTPH COCTOSHUSA, EMY IMPENMIECTBYET CIOBO €ntry (BX01) U ABOETOUHE.

BeIxoaHoe 1eiicTBHE

Brixognoe neicrBue (exit action) mogoOHo BxomHomy. OgHAKO, OHO OCYNIECTBIAECTCSA
Kak COCTaBHas 4Y4ACTh MOPOI[ECCAa BBIXOAA W3 JAHHOTO COCTOsfHUA. OHO ABIAETCS UACTHIO
MpoIecca Takoro nmepexona. Kak 1 BXOQHOE, BEIXOTHOE JEUCTBUE SABIIIETCSI HEMPEPEIBAEMBIM.

BrixogHoe nencrBue M300pakarOT BHYTPU COCTOAHUA, €MY MPEAMIECTBYET CIOBO exit
(BBIXOJI) M IBOCTOYHE.

[ToBenenne oOBEKTAa BO BpEMs ACATEIBRHOCTH, HPU BXOJIHBIX M BBIXOOHBIX JIEUCTBUIX
MOJKET BKJIKOUATh OTHPAaBKY COObITMA aApyromMy oOOBEKTy. B 53TOM Ccioydae OmmcaHuio
OEATENBHOCTH, BXOIHOTO JEHCTBUS WM BEIXOTHOTO AEUCTBUA MPEAIIECTBYET 3HAK « ™ ».

CooTBeTCTBYIOMIAA CTPOKA HA TUATPAMME BBITJIAIUT

kak Do: "Llens.CoObiTHE (APTYMEHTEI)

3nece llenes — 510 00BEKT, momywaroni coOeiTue, CoOBITHE — 3TO ITOCELIAEMOE
cooOmnieHne, a APryMEHTEl ABIAIOTCA MTapaMEeTPaMH MOCEIIAEMOTO COOOMIEHM .

JleaTENBHOCTE MOJMKET TAaKKE€ BBITIOJHATHECA B PE3YABTATE IMOMYYEHUSA OOBEKTOM
HEKOTOpOro coObiThA. llpu mosydeHMM HEKOTOPOrO COOBITHA BBIMOJHACTCA OIPENCTIECHHAS
NEATENBHOCTb.

[Tepexomom (Transition) Ha3eIBaeTCA MEPEMEMIEHHE W3 OJHOTO COCTOSHUA B OPYTOE.
COBOKYHNHOCTE HEPEXOIOB AUATPAMMEI IMOKA3BIBAET, KAK OOBEKT MOKET HEPEMEMIATECI MEKIY
CBOMMH cocrogHusasMH. Ha puarpamme Bce mnepexonsl H300paxkarT B BHIE CTPEIKH,
HAUMHAOMIEHCS HA TEPBOHAYATEHOM COCTOSHUM U 3aKAHIMBAIONICHCS MOCIEAYIOIINM.

[Tepexomer moryT ObITE pe(ieKkCUBHBIMUA. OOBEKT MOKET MEPEUTH B TO KE COCTOAHHE, B
KOTOPOM OH B HACTOAMIMM MOMEHT HaxoauTcCs. PedruexkcuBHBIE mEepexonsl n300paxarT B BUAEC
CTPEJIKN, HAUMHAIOMIECHCA U 3aBEPIIAIONIEHCA HA OJHOM U TOM K€ COCTOSHUH.

Y mnepexona CymecTBYET HECKONBKO crienudukanmit. OHA BKIIIOYAIOT COOBITHA,

APTYMEHTEL, OTPAXKIAIONINE YCIOBUA, JEUCTBUA U MOCBUIAEMBIE COOBITHI.

CoOnITHS

CoOriTHe (event) — 3TO TO, UTO BEI3BIBAET NIEPEXOT U3 OJHOTO COCTOSHUA B IPYTOE.
CoOrpITHE pa3MeNIaoT HA IUATPAMME BAOIbL JIMHAU MTEPEXOA.

Ha nuarpamme g oToOpakeHus COOBITHA MOKHO UCHOJIB30BATh KAK UM ONEPALHH,
TaK ¥ 00B1gHYyIO0 (ppasy.

bOJEIIMHCTBO MEPEXOAOB AOMKHBEI UMETh COOBITHA, TAK KAK UMEHHO OHH, ITPEKIE BCETO,
3aCTABIAIOT MEPEXO OCYIIECTBUTECA. 1€M HE MeHee, ObIBAIOT M ABTOMATUUECKUE IIEPEXOIEI, HE
nMermue cooprtuil. [Ipu 5TOM 00BEKT CaMm mepemMemaercs U3 OIHOr0 COCTOAHUA B IPYrO€ CO
CKOPOCTEIO, TTO3BOJISAIONIEH OCYMIECTBUTHCA BXOITHBIM JEHCTBUAM, AECATEIHBHOCTH M BBIXOIHBIM
,[[eﬁCTBHHM.

mmmc JIOBHA
gn KTPOHHOW NMOOMNWChIo d diti )
Coprndnxar: 2C0 &gﬁar conditions) onpenenaroT, KOraa mePexoa MOKeET, a
BnanendOT TAHSMOTKETHOCVIIESCTBIETECA. B MPOTUBHOM Ciydae mepexoa He OCYIIECTBUTCH.
Orpaxparomue yCIOoBUS U300pakaroT HA TUarpaMMe BAOb JIMHUM ITEPEX0A MOCIE

[eicTeIEMEHHYCO ORI 19 FAKAI0O YA X B KBAIPATHEIE CKOOKM.



Orpaxparomye yCaoBHA 3a1aBaTh HE0Os3aTenpH0. OIHAKO €CIIM CYNMIECTBYET HECKOIBKO
ABTOMATMYECKUX TEPEXOAOB U3 COCTOSHUA, HEOOXOOUMO ONPENeUTh I HUX B3aUMHO
HUCKTIOYAOIINE OTPAKAAIONIME YCIOBUSI. ITO MOMOKET YUTATEI0 JUATPAMMEI MOHAThH, KAKOW
IyTh Iepexona OyaeT aBTOMaTHIeCKH BEIOPaH.

JlelicTBHE

JleiictBuem (action), kKak yke€ TOBOPHIOCH, SBIETCA HEMPEPHEIBAEMOE ITOBEAECHHE,
OCYILIECTBIAIONIEECS KaK 9acTh mepexona. BxoaHsie 1 BEIXOAHBIE NENCTBUA MOKA3KIBAIOT BHYTPH
COCTOAHUH, MOCKOJIBKY OHM OMPEAEIAOT, YTO NPOUCXOIUT, KOT1a OOBEKT BXOJUT WIU BBHIXOIUT
13 HETO. bonbniyro 9acTe AEUCTBUN, OOHAKO, N300paKa0T BOOIL JUHUN MEPEXO01a, TAK KAK OHU
HE JOJIKHBI OCYIIECTBIATHCS MTPU BXOE WM BEIXOJIE U3 COCTOSHUS.

JleiicTBHE pUCYIOT BAOAL JIMHMU MEPEXOAA MOCIE UMEHU COOBITHUA, EMY NPEOIIEeCTBYET
KOCas 4epTa.

CoOpiTHE WM JAEUCTBHE MOTYT OBITH MOBEAEHHMEM BHYTPU OOBEKTA, 4 MOTYT
IPENCTABIATE CO00M co00mIeHne, moceuIaeMoe apyromy 00sekry. Ecnm coOviTHe mnu nencreue
MOCBLIAETCSA APYTOMYy OOBEKTY, MEPEI HUM Ha UArpaMMe MTOMENIAI0T 3HaK « ™ ».

CHATHE OeHer

[oTpuuaTensHeiWM Danaxc)
i P n
[ OTkpaIT J.( peBk/LUSHAS KpeuTa \]
entry: EpemeHHo 3aMopo3nTh cueT
e P
3aKpbITS CYET / [nofoHMTEeREHEIN it ke

CoxpaHurs pary | ©anawc]

A EKPBITHA CYETa

( —— Mposepra GanaMca
i [oTpryaTeNnEH BN Banarc
entry: Buaams B TeueHwe Bonee 30 aHen)

Kp EQUTHYIO KapTy

®

Pucynoxk 2.18 - [Ipumep nuarpammer COCTOSHUI

JluarpamMmel COCTOAHMM HE HAAO CO30aBATh OJIA KAXKAOTO KIACCAa, OHU MPUMEHSIOTCS
TOJBKO B CIOXKHBIX ciaydasx. Ecmm 00BeKkT kimacca MOMKET CYIIECTBOBATH B HECKOJIBKUX
COCTOSHUAX U B KAKIOM W3 HUX BEIET 0 mo-pasHOMY, LIS HETO MOKET MOTpeOOBaThCA Takas
ouarpaMma.

JlnarpaMMsbl pasMenieHHst
Jlmarpamma pasmenienus (deployment diagram) orpaxkaer (usudeckue B3aUMOCBS3H
MEKTY MPOTPAMMHBEIMHA M AMITAPATHRIMA KOMITOHEHTAMU CHCTEMBI. OHA SBISETCA XOPOIIUM

CpPEOCTBOM I TOTO, 4TOOBI MOKA3aTh MAPIIPYTEL MEPEMENICHUS OOBEKTOB M KOMIOHEHTOB B
pacrpeneeHHo CUCTEME.

Kaxneii y3en Ha auarpaMme pasMemnieHus NOPEeaCcTaBiisieT COO0O0M HEKOTOPBIM THII
BEIYMCIIMTEIFHOTO YCTPOMCTBA — B OONMBIIMHCTBE CIIyYA€B, YACTh ANMAPATYPBI. JTA anmaparypa
MOJKET OBITE ITPOCTBIM YCTPOMCTBOM WJIM TATYUKOM, 4 MOKET OBITE M MAHH(PPENTMOM.

Jluarpamma  pasMemieHds — MOKA3hIBAET  (PU3MYECKOE€  pACMONONKEHUE CEeTH U
MECTOHAXO0KICHUE B HEU PA3IMIHBIX KOMIIOHEHTOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Pucynok 2.19 - [lpumep nnarpammer pasMenieHus

JluarpamMma pa3MenieHuss UCMONB3YETCA MEHEIKEPOM MPOEKTa, MHOIB30BATEIAMH,
APXUTEKTOPOM CHCTEMBI W HSKCIUTYATAIHMOHHBIM IEPCOHAIOM, 4YTOOBI TOHATH (PU3MUECKOE
pa3MenIeHNe CUCTEMBI U PACIIOJIOKEHNE €€ OTAEIBHBIX MMOJICHCTEM.

JluarpaMMel KOMITOHEHTOB

JluarpaMMel KOMIIOHEHTOB MOKA3BIBAIOT, KAK BBITJISAUT MOJENL HA (PU3MIECKOM YPOBHE.
Ha #ux m300pakeHbBl KOMITOHEHTHI MPOTPAMMHOTO O0OECIeYeHHus W CBA3W Mexay Humu. [Ipu
3TOM HA TAKOW JUArpaMMe BBLACIAIOT IBA TUNA KOMIIOHEHTOB: MCHOJIHAEMEIC KOMIIOHEHTHI U
OMOMmMoTEKH KO IA.

Kaxnerii kmacc momemn (MM moacucTeMa) mpeoOpazyercs B KOMITOHEHT HCXOJTHOTO
koma. [Ilocme co3mamms OHM cpa3zy MO0ABIAIOTCA K aUarpaMMe KOMMIOHEHTOB. Mexny
OTJIETEHBIMA KOMITOHEHTAMH M300PaKaroT 3aBUCUMOCTH, COOTBETCTBYIONIME 3aBUCUMOCTSIM Ha
3TAIE KOMITWISIMHI WU BEITTOJTHEHUS TTPOTPAMMEL.

ATM axa

Cash Dispenser

Card FEEﬂder .a- %:

.‘ ATM Screen

|
|
1
1

Card Reader #
|
Ig Cash Dispenser

ATM Screei'i

Pucynok 2.20 -. [Ipumep nuarpamMmel KOMITOHEHTOB

JluarpaMMbl KOMITOHEHTOB MPUMEHAIOTCSA TEMHM YUACTHUKAMHU IIPOEKTA, KTO OTBEYAET 34
KOMITIJIAIMIO CUCTEeMEL. V3 Hee BUAHO, B KAKOM MOPAJKE HATO KOMITIUIMPOBATE KOMIIOHEHTHI,
a TAaKKE KAKMEe WCIOJHAEMBIE KOMITOHEHTH OyayT co3maHbl cucreMoil. Ha takoit mmarpamme

[OKA3AHQ,: FROTHGH SLRHR-LE/TACCOB  PEATH30BAHHEIM KOMIOHeHTaM. OHAa HyKHA TaM, Ize
CeprudHATIATATDOS TOAEP ATV TROTANE0000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



O0bequHeHHe THATPAMM KOMIIOHEHTOR H pa3sBepTbIBaAHHA

B HEKOTOPBIX Ciaydasgx [OOIYCKAeTCA pasMemarb auarpaMmy KOMIIOHEHTOB Ha
qUarpaMme pas3BepPTBIBAHNA. JTO MO3BOJIET MOKA34aTh KAKME KOMIIOHEHTHI BBIITOJHAIOTCA M HA
KaKUX y3JIaX.

TEXHOJIOI'US YITPABJIEHUSA UBSMEHEHUSIMU B ITPOEKTUPOBAHHUU
NHOOPMAIIMOHHBIX CUCTEM

[Tpobnemer ympaBieHUsS TPOTPAMMHBIMM OPOEKTAMH BHOEPBBEIE OPOABWIMCE B 60-X -
Hagane 70-x TOmOB, KOTOa NOPOBAMUIMCE MHOTHE OONbBIIME MOPOEKTH no pa3padoTke
MPOTPAMMHBIX HPOOYKTOB. beumm 3a(ukcupoBanel 3anepxkkun B cosmanuu 10, ono ObwL1o
HEHANEKHBIM, 3aTpaThl Ha pa3padOTKy B HECKOJBKO pa3 IMPEBOCXOINJIN II€PBOHAYAILHEIC
OLIEHKH, CO3JAHHBIE TPOTPAMMHBIE  CHCTEMBI 4aCTO HWMEIM  HHU3KHUE  IMOKA3aTEeIn
MPOU3BOIUTENLHOCTH. [IpUunMHEl mpOBAanmOB KOPEHWINCE B TE€X IMMOAXOAAX, KOTOpPEIE
VCITOJIB30BAIIMCE B YOPABIEHUM ITpoekTaMu. [Ipumensaemas mertoauka Oblia OCHOBAHA HA OIIBITE
YVIPABICHUA TEXHUYECKUMHM IPOEKTAMM M OKa3zamace Hed(pPeKTMBHON mpu paspadoTke
IPOrPAMMHOTO 00ECHEUECHHUS.

Baxno nmoHuMars pasHuily Mexay —npodeccuoHampHOM  paszpaborkonn  IIO wu
MIOOUTENECKUM — TIporpaMMupoBaHveM.  HeoOXomumocCTe  yHOpaBiIE€HUS  MPOrPAMMHBIMH
MPOEKTAMH BBITEKAET W3 TOro (pakra, 94To mpounecc cozmanusa npodeccuonansuoro 10 Bcerma
ABJIAETCS CYOBEKTOM OIOMKETHOM MOJIUTHUKHM OPraHU3AIUM, TJA€ OHO pa3padaThIBAETCA, U UMEET
BPEMEHHEIE OrpaHnucHuA. Pabora pykoBOAWUTENA MPOTPAMMHOrO MPOEKTA MO OOJBIIOMYy CUETY
3aKJIIOYAETCS B TOM, YTOOBI TapaHTUPOBATHL BBIMOJTHEHUE STHX OIOIKETHBIX W BPEMEHHBIX
OTPAHWYEHUN C yaeToM Ou3Hec-Tenell Oprann3aiii 0THOCHTEIbHO paspadarsBaemoro [10.

PykoBomurenn nOpoOEKTOB IPU3BAHBI  CIUIAHUPOBATE BCE  JTambl  pa3padOTKu
MPOrPaMMHOI0 npoaykrda. OHU TakKe OOJKHBI KOHTPOJIMPOBATE XOJ BEIMOJHEHHA PadoT U
cobomonenus Bcex TpeOyembix craHnaaproB. [lOCTOSHHBIM KOHTPOIBR 34 XOAOM BBIINOJIHEHUA
pabor nHeoOXomum OaA TOro, 4TOOBI mpOIECC pa3padOTKM HE BBEIXOOWI 34 BPEMEHHBIE U
OromKEeTHBIE OTrpaHMYEHMA. XOPOWIEE YHOPABICHUE HE TAPAHTUPYET YCIHEMIHOTO 3aBEPLIECHHA
MPOEKTA, HO ILUIOXO0€ YIPABIECHUE 00A3aTENbHO MMPUBEET K €0 MPOBATY. ITO MOKET BEIPA3UTHCA
B 3a[€piKKE CpOKOB cmaun rorooro I10, B mpeBmIIEHMH CMETHOM CTOMMOCTH HPOEKTd U B
HecooTrBercTBUM roToBOTO [0 cenmdukanmu TpedoBaHuii.

[Tpouecc paspaborku IIO cymiecTBEHHO OTAMYAETCS OT MPOIECCOB PEATM3AINHI
TEXHUYECKUX MPOEKTOB, YTO MOPOKIOAET ONPENEICHHBIE CIO0XKHOCTH B  YIIPABICHUH
IPOTPAMMHBIMH ITPOEKTAMH:

1. ITporpammmeiil npoaykr HemarepuaieH. [Iporpammuoe o0ecneuenne HemMare puaabHoO,
€T0 HEeMb3A YBUIAETEH WIM NOTPOraTh. PYKOBOAUTENE NPOTPAMMHOTO IMPOEKTA HE BUAUT HMPOLECC
"pocta" paszpadareiBaemoro [10. On moker monararsCs TOJMBKO HA TOKYMEHTAI[UIO, KOTOPAS
(puKCHUpyeT mpouecc pazpadoTKH MPOrpaMMHOTO MPOAYKTA.

2. He cymecTByer cranmaprHeix nmponeccoB pazpadotku [10. Ha ceromnsammuii nens He
CYILIECTBYET YETKOM 3aBHUCHMOCTH MEX)Ay IpoueccoM cosganua 1O u tumom coszmaBaemoro
IPOTPAMMHOTO OpOoAykTa. [[pyrue TeXHW4eCcKkue MUCHMIIIMHBI UMEIOT AJIUTEIBHYI0 HCTOPHIO,
OPOLECCE Pa3padOTKH TEXHUYECKUX W3AEMMA MHOTOKPATHO ONMPOOOBAHEI WU MHPOBEPEHHI.
[Tponteccer co3manmsa OONMBIIMHCTBA TEXHUYECKUX CHCTEM XOpOmIO M3ydeHwl. M3ydenmem xe
npoueccoB cozmanus [10 crnenmamicTel 3aHUMAIOTCA TOJBKO TocaenHee Bpemsa. [losTomy moka
HEIB3A TOYHO IIPENCKa3arb, Ha KakOM frame mponecca paspadborku IO mMoryr BO3HUKHYTH
MpOOIEMEL, YTPOKAIOIINE BCEMY IMTPOTPAMMHOMY ITPOEKTY.

3. bompume mporpaMMHEIE MPOEKTHI - 3TO 4ACTO 'OAHOPA30BBEIE" MPOEKTH. bombmme

[IPOTrPAMMEHIEV AKIAK TIPABUJIO. 3HAYMUTEIBHO OTIMYAIOTCI OT IIPOEKTOR. PEAIM30BAHHBIX
porp H.TF'DHEDIF! n:::-nrm; s P ’ P ' P

CeprnpRAHES000dd QTN 5220 5HQ Rk s YMEHPIINTE  HEOMPENEIEHHOCTE B IUIAHUPOBAHUM  IIPOEKTA,
Branengyy K OBGAIFe M- T POCRTOBS A0IKHEL  00/1a1aTh OYEHB OONBIIMM IMPAKTUIECKUM OIBITOM. HO

[MOCTOAHHEIC TCXHOJIOIMUCCKHME U3MCHCHII A B I{DMHE:T-DTEPHDﬁ TEXHHKE 1 KO MH’HKHHHDI—H—IDM
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000pynoBaHM 0OECIIEHUBAIOT MPEOBIAYIINM OMBIT. 3HAHWS W HABBIKM, HAKOIIEHHBIE OTBITOM,
MOTYT HE BOCTPEOOBATLCSI B HOBOM MPOEKTE.

[lepeuncnennsie OTIMUMUA MOTYT IMIPUBECTH K TOMY, UTO PEATN3AINAA MPOEKTA BRIMIET U3
BPEMEHHOTO Tpa(MKa WIM MNPEBBICUT OMOMKETHBIE ACCUTHOBAHWA. lIporpamMmHeie CHCTEMBI
3a49aCTYI0 OKA43bIBAIOTCA HOBHHKAMH KAK B 'HACOINOTMYECKOM', TAK U B TEXHUYECKOM IIJIAHE.
[Tosromy, mpenBuasi BO3MOMKHBEIE TNPOOIEMEI B peaTu3alii OPOTPAMMHOTO OPOEKTA, CIEAYET
BCerga IMOMHWUTH, YTO MHOTMM W3 HHUX CBOMCTBEHHO BBEIXOOUTH 34 PAMKHM BPEMEHHBEIX H
010 I ETHBIX OrPAHNUUYECHUH.

IIponece ynpas/ieHHsI pa3pad0TKOH MpOrpaMMHOI0 odecrieyeH st

HeBo3MOkHO OMHMCATh U CTAHOAPTU3UPOBATE BCE PAOOTHI, BEINOIHIEMBIE B MPOEKTE MO
cozmanuto I10. Ot paboTEl BEChEMA CyNIECTBEHHO 3aBUCAT OT OPraHU3AlMH, TAE€ BBITOIHACTCA
pazpaborka I1O, m or TMma co3maBaeMoOro mpoOrpaMMHOTO MpoaykTa. Ho Bcerma MoxHO
BBIIEIUTE CIECAYIONIHE:

- Hamucanmne npennoxenuit mo cozganmo [10.

- [Inanuporanue u cocraBnenue rpaduka pador no cozganuio [10.

- OneHnBaHn e CTOMMOCTH MPOEKTA.

- [TonGop mepconana.

- KoHTpous 3a X010M BEIITOTHEHUA PaOOT.

- Hamucanue oT4eToB U peaCTaBICHUN.

[lepBas cragusa mporpaMMHOrO MPOEKTA MOJKET COCTOATh W3 HAIMCAHWSA IPEIIOKEHUM
M0 peanu3anuu 3Toro npoekra. [Ipennoxenns DomKHEL CONEp ) aTh OMMCAHUE LENEH NPOEKTOB U
crioco00B nxX mocTmxeHusA. OHU Takke 00BIYHO BKIIOYAIOT B CE0s OIEHKU (DMHAHCOBBIX U BpE-
MEHHBIX 3aTpar Ha BBEINOIHEHHE npoekrta. IIpy nHeoOxomumocTu 30€CH MOTYT IIPUBOIMTHCS
000CHOBAHUA I MEPENAu MPOEKTA HA BBIMTOJHEHHE CTOPOHHEH OPraHW3alvy WIN KOMAHIE
pa3padOTUNKOB.

Hamucanne mnpemnoxeHnii — OYEHb OTBETCTBEHHAs padoTa, TAK KakK I MHOTHX
OpraHu3anui BOOPOC O TOM, OyAEeT M MOPOEKT BBIMOIHATBCA CAMOM OpPraHu3anuen Him
pa3pabaTeIBATECA IO KOHTPAKTY CTOPOHHEW KOMIAHWEH, SABIAECTCA KpUTHYECKUM. He
CYIIECTBYET KAKUX-TMO0 PEKOMEHIAIMN MO HAMUCAHUIO MPENJIOKEHNI, MHOTOE 31€Ch 3aBUCHUT
OT OTIBIT.

Ha srane mrannpoBanusa mpoeKTa ONPENENArOTCA MPOIECCHI, STanbl U IMOJYYEHHBIE HA
KQKJIOM U3 HUX PE3yJIbTATEl, KOTOPEIE JOJIKHEI IPUBECTH K BEIMOJIHEHUIO NpoeKTa. Peamizanus
5TOrO IUIAHA IPUBEAET K OOCTHIKEHUIO I€ed mpoekrta. OmnpeneneHne CTOMMOCTH IMPOEKTa
HAIIPAMYIO CBS3dHO C €r0 MHJIAHUPOBAHUEM, IMOCKOIBKY 31E€Ch OIEHHBAIOTCA PECYpPCHI, Tpe-
Oyrommecs i BBIITOJHEHUS IUIAHA.

KOHTpOnE 3a X0IOM BBIITOJHEHUS PA00OT (MOHUTOPHHI IPOEKTA) — 3TO HENPEPBIBHBIM
IPOLECC, MPONODKAINIMNCA B TEYEHUE BCETO CPOKA peannusanuu Impoekra. PykoBonurens noum-
KEH IMOCTOSHHO OTCICKHUBATE XOJ peamM3alui NPOEKTa M CPABHUBATH (DAKTMYECKHUE M ILIA-
HOBBIE IMMOKA3aTEIN BBEINOJHEHHMA PA0OT ¢ MX CTOMMOCTBIO. XOTA MHOTHE OPTraHM3AI[UH HUMEIOT
MEXAHU3MBI (DOPMATBHOTO MOHUTOPUHTA PAadOT, OMBITHBEIN PYKOBOAUTEIb MOKET COCTABUTEH fC-
HYI0 KapTUHY O CTaJWW Pa3BUTHH ITPOEKTA MPOCTO IMyTEM HE(POPMAIbBHOTO 00mieHusa C paspa-
OOTUMKaMMU.

HedopmansHBIIT MOHUTOPUHT 9ACTO MOMOTAE€T O0OHAPYKUTh MOTEHIUAIBEHEIE TPOOJIEMEL,
KOTOPBEIE B SIBHOM BHIE MOTYT OOHApPYyKUThCA mo3gHee. Hampumep, exenHeBHOE 00CyKIEHUE
X04a BBIITOJHEHNA PAa0OT MOKET BBIABHUTH OTHEILHBIE HEAZOPAOOTKN B CO31ABAEMOM MPOTPAMM-
HOM IPOAyKTe. BMECTO O¥uaaHuA OTUETOB, B KOTOPHIX Oymer orpaxeH (pakt "mpoOykcoBku"
rpajguka padbor, MOKHO OOCYIUTE CO CHEIMAJIMCTAMH HAMEYAIONIMECS MNTPOrPaMMHCTCKUE

MPOOAeMBL M Hi FOTEYFHIELP cpbiBa rpaguka pador.

BPrEfERfeinie NGB H8arn  mpoekTa OOBIYHO TIPOMCXOIUT HECKOJIBKO (POPMATLHBIX
Ceprudukar: 2C0000043E9ABBBY52205E 7BA500060000043E

Branend OHTPQIR HERX ITDOBEPOK XA BBITTOJTHEHHS pabot no cozmanuto [10. Takue npoBEpPKU DOMKHEIL
oarte OONIyH0 KAPTUHY XOJa peajr3allid IMPOEKTa B IEI0M W IMOKAa3aTh, HACKOJIBKO VIKE
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Bpemsa BeImoHEHMA OOIBIINX MPOTPAMMHBIX ITPOEKTOB MOKET 3aHUMATE HECKOIBKO JIET.
B Teuenne 3T0ro BpEMEHU eI U HAMEPEHUA O PraHu3ariy, 3aKa3aBIIei MPOTrPAMMHEBIN MPOEKT,
MOTYT CYIIECTBEHHO HM3MEHUTHCA. MoOKeTr oOkaszarbcsa, 4TO paspadaTeiBaeMbId MPOTPAMMHBIH
OPOOYKT CTAl YK€ HEHYKHBIM JTUO0 HCXOnHBIE TpeOoBanusa K coszmaBaemomy [IO mpocrto
yCTApen W WX HEOOXOOAMMO KAPAWHAIEHO MEHATE. B TakoM CHUTyaluu pPyKOBOICTBO
OpraHU3aUHN-pa3padoTIMKa MOKET NPUHATH PenieHue 0 mpekpaniennu paspadorku [10 umm 00
W3MEHEHNN IPOEKTAa B LEIOM C TeM, 4TOOBl y4€CTh W3MEHMBIINECA LEIN W HAMEPEHUA
O pra’Hu3aIuu-3aKa3anKa.

PykoBoauTenn mpoekTOoB OOBIMHO 00M3aHBI CaMM HNOOOWUPATh UCIIOJHUTEIEH IS CBOMX
OpoekToB. B wupeampHOM crnydae npo()eCCHMOHANBHBIN YPOBEHH MCIOMHUTENEH MTOMKEH CO-
OTBETCTBOBATE TOM padoTe, KOTOPYyH OHU OyIOyT BBEIMOJHATE B XOAE PEANN3AlAM IPOEKTA.
OgHako BO MHOTHX CIIy4asx PYKOBOIOUTENMM NOJIKHBI ITOJIATATHCA HA KOMAHIy pa3padOTUMKOB,
KOTOpas JajJeka OT WUAeanpbHOW. lakas curyanusas MOMKET OBITh BBI3BAHA CIEAYIONIMMH
MPUIUHAMMU:

1. bromxer mpoekTa He mO3BOJIAET NPUBIEUS BEICOKOKBAMM(PDUIIMPOBAHHEIN nepCcoHa. B
TAKOM CIIy4ae 3a MEHbIIYIO IUIATY MPUBJIEKAOTCA MEHEE KBAIM(DUIITUPOBAHHEIE CHEIIHMATIUCTEL.

2. beiBatoT cuTyanum, KOrAa HEBO3MOXKHO HAWTH CIEIUAITUCTOB HEOOXOOUMOU
KBATU(PUKAUMNA KAaK B CaMOW OpraHu3anuu-paszpadborumke, Tak u BHE ee¢. Hampumep, B
OpraHA3auH "' TY4YIINE JTI0I1 MOTYT OBITE YK€ 3aHATHI B IPYTHX ITPOEKTaX.

3. Opranmzanusa X04eT MOBBICUTH OPO(PECCHOHATBHBEIN YPOBEHL CBOMX paOOTHMKOB. B
5TOM CIy4ae OHA MOJKET IMPUBJIEYL K YYACTHI0O B MPOEKTE HEONBITHBIX MM HENOCTATOYHO
KBATU(PUIIMPOBAHHBEIX PA0OTHUKOB, 4TOOBI OHM MPHOOpENN HEOOXOAUMBIN ONBIT U MOYUYUIUCE Y
0o0JIee ONBITHRIX CIIEI[HATIHCTOBR.

Taxkum o0Opazom, moutu BCeraa moado0p CIENUATUCTOB I BRITOJIHEHUS NPOEKTA UMEET
OMPENEIEHHBIE OTPAHUUEHUS W HE ABISETCA CBOOOAHBEIM. Bmecte ¢ Tem HE0OX0aumo, 94TOOBI
X0Ta OBl HECKONBKO 4YIEHOB TPyNmel pa3padOTYMKOB HMETH KBATM(PMKAIMIO M OIBIT,
OOCTATOYHEIE 11 paOO0TEI HAL JAHHBEIM NPOEKTOM. B MPOTHBHOM Ciiy4ae HEBO3MOKHO H30€KaTh
ommOok B pazpabdborke [10.

PykoBogurens nmpoekra 00BIYHO 00M3aH MOCBHIIATE OTUETHI O XOJ€ €r0 BEITOJHEHUSA KaK
3aKA34MKy, TaK W IOJPANHBIM OPraHW3alMAaM. JTO ITOJLGKHBI OBITH KpaTKUe€ TOKYMEHTHI,
OCHOBAHHBIE HA WH(POPMALNN, HM3BIEKAEMOM M3 MOAPOOHBIX' OTYETOB O mpoekre. B sTnx
OTY4EeTaX MJOMKHA OBITE Ta HWHQOpPMAIMA, KOTOpasd MHO3BOJAET YETKO OIEHWUTH CTENEHD
TOTOBHOCTH CO3JAaBAE€MOT0 MPOTPAMMHOTO MPOOYKTA.

B pamkax kypca «CucTeMHas WHKEHEPHU» BBIAEICHBI CIEIYIONINE POIH B TPYHIIE MO
pazpadorke [10:

- PykoBourens — 00miee pyKkoOBOACTBO MPOEKTOM, HAMUCAHUE TOKYMEHTALIMH, O01IEHNE
¢ 3axkazuukoM [10;

- CucreMHEBIN AHATMTHK — pa3padoTka TPeOOBAHUHN (COCTABICHUE TEXHUUECKOTO
3a0aHus, MPOEKTA MPOTPAMMHOTO 00ecHedeHusn );

- Tecrep — cocraBnenue 1iaHa TecTupoBaHua U arrecranuu roroporo [10 (mpomykra),
COCTABJIEHUE CIICHAPUS TECTUPOBAHUA, 0A30BEIM MIPUMEDP, MPOBEIECHUE MEPOIMPUATHH IO MIAHY
TECTUPOBAHMA,

- PazpaboTunk — MOOEIMPOBAHNE KOMITOHEHT MPOTPAMMHOT0 00eCeueHus,

KO JUPOBAHHE.

ILnannporanue nMpoekTa paspadoTku NpOorpaMMHOro odecrieyeHust

O(pdexTnBHOE YIPABICHUE MNPOTPAMMHBEIM HPOEKTOM  HAMNPAMYI  3aBUCHUT  OT
OPAaBUIBHOIO IUIAHUPOBAHUA padOT, HEOOXOIMMBIX AnA €ro BeIMOMHEHWA. [lman momoraer
PYKOBOINFSENE FRARAIETD OpoOneMEl, KOTOPEIE MOTYT BO3HMKHYTH HA KAaKUX-JMOO H3Tamax

CO3 I aHHﬁ"TT@O*ﬁD? d6¢faTe o PCBEHTHBHBIC MEPBI [T MX MPETYIPERTICHIS HIH PEIICHIS.
20 7BAS00060000023E

Ceptwdoygatr: 2C0000043ESABBBY
JTaH 6. ggﬂpgﬁg;mmﬂa HAYAJIBHOM HTAaIle TMPOEKTa, PACCMATPUBACTCS BCEMH €T0

Bnanen

VUHdCTHHUKAMH KdK p}’I{UBD,II;HHJ;IfﬂfI AJOKYMCHT, BREITIOJTHCHHUC KOTOPOTO JOJIKHO IMPHUBCECTH K
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YCOENIHOMY 3aBEPHICHUI0 IPOEKTA. JTOT MNEPBOHAYANBHBEIN IUIAH JOKEH MAaKCHMAIBHO
MOAPOOHO OMMCKEIBATE BCE ATAITEl PEATTU3ALIMH ITPOEKTA.

[Iponecc mmaHMpoOBaHMA HAUYMHAETCA, UCXOIOA M3 OMHCAHWUA CUCTEMBI, C ONPENEIICHHUA
IPOEKTHEIX OTPAHUYEHUHN (BPEMEHHBIE OrPAHMYCHMA, BO3MOKHOCTH HAIMYHOTO IIEPCOHANA,
OOKETHBIE OTPAHWYEHUA W T.O.). OTH OTPAHMYEHUA IOOJIKHBI ONPEAECHATHECSA MAPATLIENBEHO C
OLICHUBAHUEM IIPOEKTHBEIX ITAPAMETPOB, TAKMX KAaK CTPYKTypa W pasMep MPOEKTa, a TAKKe
pacnpeneneHuem (PyHKIMN CPEId UCITOMHUATENEHN. 3aTEM ONMPEIENAI0TC STAIMBI pa3padOTKU U TO,
KAKUE€ PE3yJIbTaThl NOKYMEHTAIAA, HPOTOTHUNBI, IMOACHUCTEMBI HWIW BEPCHU MHPOTPAMMHOIO
OpPOOYKTd) OOJLKHBI OBITH IIOJYYEHBl II0 OKOHYAHWM OJTHUX OJTamoB. Jlanee HaunHAETCA
NUKINYECKasA 9acTh ImanupoBanua. CHauama pazpadareiBaercsa rpaduk padOT MO BBEITOTHEHUIO
MPOEKTa WIN JAETCA Pa3peleHNe Ha PO I0JIKEHUE UCITOIB30BAHNA PaHee CO3MAaHHOTO rpauKa.
[Toce 3TOrO0 MpPOBOAMTCA KOHTPOJE BBEINIOJHEHUA PadOT M OTMEYAIOTCA PACXOKICHUA MEKIY
PEAIBHBIM M IUIAHOBBIM X0O0M padoT.

Jlanee, mo mepe MOCTymIE€HUsA HOBOM HH(OpPMANMM O XOAE BBINIOJHEHWA HPOEKTA,
BO3MOIKEH MEPECMOTP MEPBOHAYAIBHBIX OLEHOK MAPAMETPOB IMPOEKTA. ITO, B CBOIO OYEPE.b,
MOJKET NPUBECTH K W3MEHEHUIO Trpaduka pador. Ecim B pesyaprare 5THUX W3MEHEHUH
HAPYIIAIOTCA CPOKM 3aBEPIIEHHS IIPOEKTA, NOJKHBI OBITH MEPECMOTPEHBI (M COTJIACOBAHBI C
3aka3qukoMm [10) npoekTHeIE OrpaHnueHuUs.

Koneuno, OOABMIMHCTBO PYKOBOOUTEIEHM HPOEKTOB HE AYMAKOT, UTO peamm3anus uX
IPOEKTOB MPOUIET rAagko, 0e3 Beakux npobmeM. JKenarensHo OmrUcaTe BO3MOKHBIE TTPOOIEMEI
€I1e OO TOr0, KAK OHU MPOABAT €0 B X0I€ BEIMOJIHEHUA NMpoeKTa. [losTroMy mydme cocTaBiAaTh
"meccummcTrueckue” rpapuku padbor, sem "omrummcrudeckue”. Ho, KOHEYHO, HEBO3MOKHO
MOCTPOWUTEL IUIAH, YYWTHEIBAIONIMHM BCE, B TOM 4YHCJIE CIy4dauHbIE, NPOOJIEMBI W 3aEPKKA
BBEIMIOJTHEHHUS TPOEKTA, MOATOMY M BO3HHKAET HEOOXOAUMOCTE HEPUOAMYECKOTO IMEPECMOTPA
MPOEKTHEIX OTPAHMYEHUI U ATAMOB CO30aHUS MTPOTPAMMHOTO OPOAYKTA.

[Inan npoekra OOMKEH YETKO NOKA3aTh PECYPCHl, HEOOXOAWMMBIE I peaIN3alnuun
OpPOEKTa, pasgeneHue padoT Ha STanbl U BPEMEHHOM Tpa(UK BBEIMOMHEHWSA STHUX STAMoOB. B
HEKOTOPBIX OPraHv3anyAXx IUIAH ITPOEKTa COCTABJLAECTCA KAK €IWHBIM JOKYMEHT, COIEpKamiun
BC€ BMALI IJIAHOB, OMMCAHHBIX BHIMIE. B Opyrux Ciaydasx IUIAH OPOEKTAa OMUCHIBAET TOJBKO
TexHonornuecku nponecc coznanus [10. B rakom nmnane 00sA3aTensHO MPUCYTCTBYIOT CCHIIIKA
HA IUIaHBL IPYTUX BUIOB, HO OHU pa3padaTeIBAIOTCA OTAEIBLHO OT IJIAHA MMPOEKTA.

Jleraim3anya I1aHOB ITPOEKTOB OYEHB PA3HUTCA B 3aBUCHMOCTH OT THHA pa3padarsl-
BAEMOT0 MPOTPAMMHOIO IMPOAYKTA U OpraHmsanuu-paspadorunka. Ho B mobom cioyuae 00Ib-
IIMHCTBO IUIAHOB CONEPKAT CIEAYIONINE PA3IENTHL.

1. Bregenue. Kparkoe onmucanue menei nmpoekTa v MpoeKTHRIX OrPaHuUYEHUH
(OrO IKETHBIX, BPEMEHHBIX U T.J.), KOTOPEIE BAXKHBI JJIS YIIPABICHUS IMPOEKTOM.

2. Opranuzanus BeINMOJHEHUA npoekTa. Omiucanne cnoco0a moadopa KOMaHIkI
pazpadoTUMKOB U pacmpeneeHue 00sI3aHHOCTEN MEKIY WICHAMH KOMAHIEL.

3. Anami3 puckoB. Onmucanue BO3MOKHBIX OIPOEKTHBIX PHCKOB, BEPOSTHOCTH UX
MPOSABJIEHUA U CTPATETHH, HANTPABJICHHBIX HA UX YMEHBIIECHHE.

4. ArmmapaTHeIE M IPOTPAMMHEIE PECYPCHI, HEOOXOOMMEBIE IS peanu3aiyi IMPOEKTA.
[lepeuenr anmapaTHEIX CPEACTB U MPOTPAMMHOIO 00eCIIeueHms, HEOOXO0AUMOTO 71 pa3padoTKu
IpOTPaMMHOrO mponykra. Eciam ammapaTHeie cpencrBa TpeOyercs 3akynaTb, HPUBOOUTCA HX
CTOMMOCTE COBMECTHO C rpa(puKOM 3aKYIKH W MOCTABKH.

5. PazOuenne pabor nwa osranmel. [Iponecc peammzammu npoekra pas3OuBaerca Ha
OTAENBHBIE ITPOLECCHI, OMPENEIAIOTCA STAIbl BBIMOIHEHWUA MNPOEKTA, NMPUBOAUTCA OMNMHCAHUE
pe3yneTaToB ('BEIXOOOB'") KAKIOTO JTAIA U KOHTPOJIBHEIE OTMETKH.

6. I'padux pador. B sToMm rpaduke oToOpaxarTCsa 3aBUCUMOCTH MEKAY OTIEIBLHBIMHU

Hpﬂﬂ&ﬂﬂgmgﬁ%@,pﬂﬁﬂTl{H [TO, onenkn BpeMEHM UX BEINOIHEHUA U PACIIPENEICHHUE
CepndburmeHOB KON AT BT PE OTGIHOB 110 OTHEIEHEIM 2TAITaM.

Bnaneneu: lleGayxoea TaTeAHa AnexKcaHgpoBHa
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7. Mexanu3mMbel MOHWUTOPHHTA Y KOHTPOIS 34 XOJOM BBINTOTHEHUS MPOEKTA.
OnUCEIBAIOTCS MPEIOCTABIAEMBIE PYKOBOAUTENEM OTYETHI O XO€ BRIMOIHEHUA paboT, CPOKU UX
MPEAOCTABIEHN, d TAKIKE MEXaHU3MBI MOHUTOPHHIA BCETO MPOEKTA.

[Inan momken perymipHO mepecMaTpuBATHECA B IpOLEcce peanusanmu npoekra. Omuu
JacTH IUIaHa, Hanpumep rpaduk pabdoT, U3MEHAIOTCS 4acTo, Apyrue Oonee craOwWiabHbL. Jlmd
BHECEHUsA M3MEHEHUI B IUIaH Tpeldyercsa ChenuanpHas OpraHu3anusa JOKYMEHTOIIOTOKA,
MO3BOJIAIONIAA OTCJICKUBATE STH U3MEHEHH .

O0mue cBeleHHs 0 Tpe0OOBAHHUAX K HH(POPMAIHOHHBIM CHCTEMAM

[Tpobnembl, KOTOpEIE NPUXOOUTCA pEemAaTh CHCHUAIMCTAM B IIPOLECCE CO3IaHUA
OpOrpaMMHOTO oODecmeueHusA, O4eHb CHoxHBEL. [Ipupoma sTtux mpoOmem HE Becerma scCHa,
ocobeHHO ecmu paszpabareiBaemas MOpOrpaMMHAs CHUCTEMA WHHOBANMOHHAA. B uactHOoCTH,
TPYOHO 4YETKO ONMHUCATH TE€ HNEHCTBUA, KOTOPBIE IOJKHA BBIIOIHATE cucTeMa. Omnmcanue
() YHKIITMOHATBHBIX BO3MOKHOCTEH M OTPAHWUYEHWN, HAKIAOBIBAEMBIX HA CHUCTEMY, HA3BIBAETCA
TpEOOBAHUAMM K STOHM CHUCTEME, 4 CaM Ipouecc (popMupoBanns, aHAIN3a, JOKYMEHTUPOBAHUS U
OPOBEPKHU ATHUX (PYHKIIMOHATBEHEIX BO3MOKHOCTEN U OTPAHUYEHUM — pa3padoTKoM TpeOOBAHUH.

TpeboBanusa nmoapa3nensoTca HA MOML30BATENLCKUE M cUCTeMHBIE. [lomp30BaTensckue
TpeOOBAaHUA — HSTO OHNUCAHME HA ECTECTBEHHOM A3BIKE (IUTIOC MNOACHSAIONIME TUATrPAMMEI)
()YHKIIWI, BBIMOJHAEMBIX CHUCTEMOH, W OTPAHMYECHUM, HAKIAOBIBAEMBIX HA He€. CucremHsie
TpeOOBaHUA — 3TO OMMCAHHUE OCOOEHHOCTEH CHCTEMBI (APXWUTEKTypa CHCTEMBI, TPEOOBAaHUSA K
napamMerpaM 00OpyaoBaHUA M T.O.), HEOOXOIMMEIX WA 3(PPEeKTUBHON peannu3anuu TpeOOBAHUM
MOJIB30BATENA.

IlepBbie maru mo paspadorke TpedoBanuii kK HHPOPMATHOHHLIM CHCTEMAaM -
AHAJIH3 OCYIIeCTBHMOCTH

PazpaboTka TpeboBaHMilT — HTO MPOIECC, BKIFOYAIONIAN MEPONPUATHA, HEOOXOIMMBIE
O CO3MaHusd U YTBEPKIEHUS JOKYMEHTA, COIEPIKANIETO CHENU(PUKAINI0 CHUCTEMHBIX
TpeOoBanuil. [lns HOBBIX OPOTPAMMHBIX CHUCTEM MPOLECC pa3pabOTKH TPEeOOBAHMI HOIKEH
HAYMHATLCA C aHaIM3a OCyIEeCTBUMOCTH. Hagamom Takoro anannsa AB/LIETCA 00mee omicanue
CUCTEMEI U €€ HA3HAYEHU, a4 PE3yJIbTATOM AHAIN3a — OTUET, B KOTOPOM J0JKHA OBITE UeTKad
pEKOMEHOAIMA, MPOAOIKATh WMIM HET MPOIEcC pa3paboTKku TpeOOBAHMI MPOEKTUPYEMOU
cucremel. Jlpyrumu cioBamu, aHaau3 OCYIIECTBUMOCTH OOJKEH OCBETUTH CIEOYIONINE
BOITPOCEHI.

1. OrBeuaer /m cucrema OOmMM 1 OM3HEC-IEAM OPraHu3alUN-3aKa39uKa U
OpraHusanuu-paszpadorumka’

2. Mo¥HO 11 peamm30BaTh CUCTEMY, UCITOIB3YA CYNIECTBYIONME HA JAHHBINT MOMEHT
TEXHOJIOTHH U HE BRIXOA 34 MPENEIBI 3aJaHHOU CTOUMOCTH !

3. MoxHO 1 00BbEAUHUTE CUCTEMY C IPYTUMH CUCTEMAMH, KOTOPEIE YK€
SKCILTYATUPYIOTCA?

Kputnueckum ABAsAETCA BOMpPOC, Oymer mm CcucTéMa COOTBETCTBOBATH — IIEIAM
opranmszanuu. Ecnm cucrema HE COOTBETCTBYET STHUM LIENAM, OHA HE MNPENCTABIIAET HUKAKOW
LIEHHOCTH [UIA Opranu3anuy. B To e Bpemsa MHOTHE OpraHu3anyu pa3padaTeIBAIOT CUCTEMEL, HE
COOTBETCTBYIOIIME HUX LEIAM, TUO00 HE COBCEM fACHO MOHUMAA OTH LEMH, TUO0 MOJ BIMAHUEM
MOIUTHYIECKUX WJIM OOMIECTBEHHEIX (PAKTOPOB.

BrimomHenue anamisza OCYIIECTBUMOCTH BKIIOUaeT cOOp u aHamu3 MH(OPMAIIUH O
Oynymiel cucreme M HAmMCaHue COOTBETCTByromiero ordyera. CHauama Ciaenyer ONpeevuTh,
Kakas UMEHHO MH(OpPMAIUA HE00X0auMa, YTOOBI OTBETUTH HA MOCTABJIEHHBIE BBIIIE BOMPOCHI.
Hampumep, 5ty mH(pOpMAaIEO MOKHO HOTYINUTh, OTBETUB HA CIEIYIOMIEE:

1 Yo Hp0H30ﬁ,I[E.T C OpraHu3anuei, €Cau CucremMa He OyeT BBEIEHA B AKCILTyaTaluio?

EHEH.TF'DHH Dé@ﬁﬁﬂ IIIC‘PI 00IeMEI CVIICCTBYIOT B OPraHMA3dIlMH 1 KdK HOBdA CHCTCMaA

CepruhEOMO#AHEdn A3 PEBAEEEDbS E 78 A500060000043E
Brapenew:  Wet3xdakpmedOpazoneEericrema Oy et crnocoOCTBOBATH LIEIAM Om3Heca?
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4. Tpebyer mu pa3zpaboTka CUCTEMEI TEXHOIOTHH, KOTOPAast O 3TOTO HE UCIOIB30BATACE
B OpraHu3anuu’

Jlanee HeoOXOQMMO OMPENENUTE UCTOUHUKN UH(OPMAIIMHA. ITO MOTYT OBITh MEHEIKEPEI
OTHAENOB, A€ CUCTEMA OyIET HCHOJIB30BATHECHA, Pa3padOTUMKH MPOTPAMMHOIO O0ecnedeHus,
3HAKOMBIE C TUIIOM Oy AYIIEH CUCTEMBI, TEXHOIOTH, KOHEUHBIE MTOJIB30BATEIHN U T. 1.

[Tocne oOpaborku coOpanHOM wH(pOpMAIMK TOTOBUTCA OTYET MO  AHAIU3Y
OCYILIECTBUMOCTH CO3JAHUA CUCTEMEL. B HEM IOMKHBL OBITE JAHBI PEKOMEHIAIMH OTHOCHUTEIIBHO
OpPOOOKEHUS pa3paboTku cucteMel. Moryt OBITE OPEnIOKEHBl M3MEHEHUs Oromxera u
rpaguka padOT MmO CO3MAHUIO CUCTEMBI WM MPEIBABICHBI OOIEE BBICOKHME TpeOOBaHUA K
CHUCTEME.

TEXHOJJOI'MA KOHTPOJIA KAYECTBA ITPOERKTOB HHOOPMAIIHMOHHbBIX CUCTEM

IlnannpoBaHue NMpoekTa

YopasieHne nporpaMMHBIM TPOEKTOM 3aBUCUT OT MPABWIBHOTO MIAHUPOBAHUA padoT,
HEOOXOOUMBIX [ €ro BBITOMHEHWA. [lman momoraer MeHemkepy NOpeaBUIETh IPOOJIEMBEI,
KOTOPEIE MOTYT BO3HUKHYTH HA Kakux-nmu0Oo osramax coszmanusa [1O, wu paspaborare
OPEBEHTUBHBIE MEPHl A WX HOpEeAynpexacHus wm pemenud. [lnan, paspaboranneii Ha
HAYATBHOM OTAIe MPOEKTa, PACCMATPUBAETCA BCEMH €r0 YYACTHUKAMM KAaK PYKOBOIAIINIMA
OOKYMEHT, BBITTOJTHEHUE KOTOPOTO JOIKHO MPUBECTH K YCIENTHOMY 3aBEPIICHUIO TPOEKTA. ITOT
MEPBOHAYAIBHBIN IUIAH OOMKEH MAKCUMAIBHO IMOAPOOHO OMUCHIBATH BCE OTAIBl pPEaTM3alvN
npoekra. Kpome pazpaboTku niana mpoekTd, Ha MEHEIKEPa J0KUTCI 00A3aHHOCTE pa3paboTKu
OPYTUX BUJOB IUIAHOB. JTH BHUBI IUTAHOB KPATKO OTMMCAHEI B Tabmitie 3.1.

B muctunre 1 mokaszan npornecc nuanupoBanus co3nanus 110 B Bune nceBnokona. 3necs
CIENaH AKIEHT Ha TOM, 4YTO IIAHUPOBAHUE — STO UTEPAMOHHBIN mporecc. [1ockoabpky B mpo-
1IECCE BBIMOJHEHUA IMPOEKTA MOCTOSHHO IMOCTYITAET HOBAs WH(POpPMANMA, MJIAH JOJLKEH PEry-
IAPHO mepecMaTpuBarhbCia. BaxueiMu (akropamu, KOTOPBIE OOKHBI YUATBIBATHECA MPH pa3pa-
OO0TKE miaHa, ABIAIOTCA (PUHAHCOBBIE U OENOBEIE 00A3aTensCTBA Opranmsanuun. Ecom onn n3me-
HSIOTCS, 5TH U3MEHEHHUS TAKKE TOJDKHBI HAUTH OTPAKECHUE B ILUTAHE PadoT.

Tabmuma 3.1 - Buner mmanos

[1nan bnﬂca}me

[Iman kauecTBa OUCBHIBAET CTAHAAPTHL U MEPONPHUATHA MO MOIIEPKKE KAauecTBa
azpabarsBaemoro [10

[Imau arrecrarinm OUCBIBAET CIIOCOOBL, PECYPCHL M EPEYEHBb PadOT, HEOOXOQUMBIX IS aT-

TCCTAllHH IIPOTrPAMMHON CHCTEMEI

[Ilnan  ympaBneHuAOOUCEIBAET CTPYKTYPY U MPOLECCE YOPABICHUA KOH(PUTY panueu

KOH(pUTYpaIeH
[Tman conpoBok4{lIpennaraer mnan meponpuaTuil, Tpedyronmxcs 1t conpoBoxkacHus 110 B
nenus [10 [Mpoliecce ero HSKCIUlyaTalldd, a Takike pacueT CTOMMOCTH COITPOBOKIEHUA U

[HEOOXOMMEIE [UUIS 3TOTO PECY PCHI

[Inan o ynopaBae{OnuCEBAeT MEPONPHUATHSA, HATTPABICHHEBIE HA MOBEINIEHUE KBATM(PUKAIIUN
HUIO NEPCOHATIOM JIEHOB KOMAHAHI Pa3pabOTUNKOB

Jluerunr 1. Ilpouece miiaHupoBaHHA MPOEKTA
OmnpeneneHne MPOEKTHRIX OTPAHUYEHUH
[IepponauanbHas OLEHKA TAPAMETPOB IMPOEKTA
OnpengasHIAR HX3I0B BBITIOTHEHHS MPOEKTA U KOHTPOJIBHEIX OTMETOK
wHHEARA eGP Fe .?.HB?%)IHHTCH wiu He Oyaer octaHoByeH loop
0

Ceptudmkar: ECG%?OGdSEEABBBQEE oE 7BAS00060000043E

Bnaneneu: Uleb gg;l[l @E’I Q%QHJ?J;’& d p d T

Hagano BeimommHenus padoT
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Oxuganme OKOHIAHUS OUEPETHOTO ATama padoT

OTcnekuBaHue X014 BEIMMOJIHEHUA padoT

[TepecMOTp OTIEHOK TapaMeTpPOB PO EKTA

M3menenue rpaguka padot

[TepecMOTp MPOEKTHEIX OTPAHUY EHU

if (Bo3Hukna npodbnema) then

[TepecMOTp TEXHUYECKUX MM OPTaHU3AIHOHHBIX MTAPaMETPOB ITPOEeKTa
end if

end loop

KoHTpoJIbHBIE 0TMETKH ITAINOB padoT

Menemxepy nna opranusanuu mporecca cozganusa 110 u ynpaBnenus um HeoOxomuma
napopmarsa. [lockoneky camo mporpamMMHoe 00eCIEedeHne HEOCA3AEMO, 3TA YIPABIEHUYECKAA
WH(OpMAIHA MOKET OBITh MOJIYUYE€HA TOMLKO B BUIE JOKYMEHTOB, 0TOOPaKArOMINX BBEIIIOJIHEHUE
OUEPEIHOrO ATana pazpadoTKku NPOrpaMMHOTO TPOAYKTa. be3 5ToM nH(popMaru HEMB34 CYIUTh
O CTENEHH FOTOBHOCTH CO34ABAEMOT0O MPOAYKTA, HEBO3MOKHO OLIEHUTH ITPOU3BENECHHEIE
3aTPAThl WIM U3MEHUTH Tpauk padorT.

[Ipp mmanupoBanmu mponecca ONPENEHATCA KOHTPOJIBHBIE OTMETKM—  BEXH,
OTMEUAIONINE OKOHUAHUE ONMPEAEICHHOro srama pador. [lns kaaom KOHTPOJIBEHOM OTMETKHU
CO3JAETCSA OTYET, KOTOPBI HPENOCTABIIAETCS PYKOBOICTBY MPOEKTA. JTH OTUETHI HE TOJIAKHEI
ObITh OONBIIMMM OOBEMHBIMM JTOKYMEHTAMHM; OHHM JOJIKHBI ITOJBOIUTH KPATKUE HTOTH
OKOHYAHWA OTAEILHOTO JIOTMYECKH 3aBEPIIEHHOrO ATAana IIPOEKTA. JTANOM HE MOIKET OBITh,
Hanpumep, 'Hanucanne 80% koma mporpamm’, TOCKOJIBKY HEBO3MOKHO MPOBEPUTH 3aBEPILIEHUE
Takoro '"srama"; Kpome TOro, nomoOHags wuH(OpMaNMA OPAKTUYECKHM Oecrmone3Ha i
yIPAaBACHUA, MOCKONBKY 3JECh HE OTOOpa)kaercs CBiI3b HTOTO 'srama" ¢ APYTHUMH STamaMu
cozmanug [10.

OOBIUHO MO 3aBEPIIEHUM OCHOBHBIX OONBIIMX JTANMOB, TAaKUX Kak pazpadorka
cneruukanuy, MPOEKTUPOBAHME W T.M., 3akazduky [IO mpemocraBisaroTCsa pe3yiIbTaTEl HX
BBEINIOJTHEHUA, TAK HA3BIBAEMBIE KOHTPOJIBHEIE IIPOEKTHBIE AIEMEHTEl. JTO MOKET OBITh
OOKYMEHTAIMA, MPOTOTHN MPOTPAMMHOTO MPOIYKTa, 3akoHdeHHBIe moacucremel [10 u T.1.
KOHTpOJIEHEIE MPOEKTHBIE SIEMEHTHI, IMpenocTaBmsieMele 3aka3zuuky [10, moryr coBmamarte ¢
KOHTPOIBHBIMM OTMETKAMHU (TOYHEE, C PE3YILTATAMHU BBIMOJHEHUA Kakoro-mibo srama). Ho
oOparHO€ yTBEpKIOECHHE HEBEPHO. KOHTPOIBHEBIE OTMETKH — O3TO BHYTPEHHHUE HPOECKTHBIE
pe3yABTATEI, KOTOPBEIE UCTIONB3YIOTCA 11 KOHTPOJIA 34 XOA0M BBEIITOTHEHUS MPOEKTA, U OHU, KAK
MPaBUIO, HE MPENOCTABAAIOTCA 3aKka3uuky [10.

Jlnga ompeneneHus KOHTPOIBHBIX OTMETOK BeCh mpouecc cozmanua [10 momxkeHn OwITh
pa3OUT HA OTHEIBHBEIE HTANBl C YKA3aHHBIM 'BBIXOOOM' (PE3yIbTATOM) KaKIOOTO HTara.
Hanpumep, Ha pucynke 3.1 nokasansl sramsl pa3padoTku cnenupukanuu TpedboBaHmi B Caydae,
KOTJA i1 €€ IMPOBEPKU UCIIOIL3YETCS MPOTOTUI CUCTEMEI, 4 TAKKE IMPEICTABICHBI BEIXOIHEIC
pE3yNbTATEl (KOHTPOJBHBIE OTMETKHM) KaKIOTr0 A3Tama. 30€Ch KOHTPOJIBHBIMHM IPOEKTHBEIMU
IEMEHTAMH ABAKOTCA TpeOOBaHMA U cielu(pUKaIuA TPEOOBAHN.

FAREL P
oCyLect-
BdmOCTH

- - '-____l_l ETTE——

MHons30EarenkCiue
TpaboBa-H

oW nogmicels -

CepTudukar: ECﬂﬂﬂﬂﬂdSEﬂﬂBBBE‘ﬁEEDEETBAEﬂﬂﬂEﬂﬂﬂQﬂdSE
Bnanenew:  IeBayxosa Taresra ANHENHOK.3.1 - DTanel nporecca pa3paboTKH crielug MKaliH
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I'padux pador

CocraBnenue rpaduka - 01Ha U3 CAMBIX OTBETCTBEHHBIX PAa00T, BEIMOTHIEMBIX MEHEIKE-
pPOM IMpOEKTA. 30€Ch MEHEKEP OLEHUBAET MJIMTEILHOCTh MPOEKTA, OMPENENAECT PECYPCHI, HE-
00XOaMMEIE U peannu3any OTAEIBHBIX 3TANOB padoOT, U MPEACTABILIET UX (JTAIBl) B BUAE CO-
rI1aCOBAHHOW MOCIENOBATENEHOCTH. ECIM maHHBIT OpPOEKT Mog00eH paHee pearm30BaAaHHOMY, TO
rpadguk paboT MOCAETHETO MPOEKTA MOKHO B3ATH 3a OCHOBY Jif JaHHOTO mpoekta. Ho 3arem
CJIEOYET YUECTh, UYTO HA OTIOENBHEIX 3TANaxX HOBOTO HMPOEKTA MOTYT UCHOJB30BATHECSI METOIBI U
MOAXO0AbI, OTJINYHBIE OT UCHOJIB30BAHHBIX PAHEE.

Ecnu mpoekT ABIAETCA WHHOBAIUOHHBIM, INEPBOHAYAILHBEIE OLICHKH UIUTEIBHOCTH H
TpeOyEMBIX PECYPCOB HABEPHAKA OyAyT CAMILIKOM ONTHUMHUCTHUUHEIMHU, JAKE €CIM MEHEIKED
MOMBITAETCA MPENYCMOTPETh BCE BO3MOMKHBIE HEOKMITAHHOCTH. C 5TOM TOYKH 3PEHUS MPOEKTHI
cozmanua [10 He ornmuaroTcs OT OONBIMIMX MHHOBAIIMOHHEIX TEXHUYECKUX MPOEKTOB. HoBEIE
a’3poOnOPThI, MOCTEI M JaK€ HOBBIE aBTOMOOWIM, Kak IPABWIO, IOABIIAIOTCA ITO33KE
IEPBOHAYAIBHO OOBABICHHBIX CPOKOB UX CHAYM WIM IMOCTYILIEHHS HA PBIHOK, YEMY ITPHYUHOU
ABJIAIOTCA HEOKUOAHHO BO3HUKIIME MPOOIEMBI U TpyaHOCTU. IMeHHO mosTomMy rpaduku padot
HEOOXOOUMO IMOCTOSHHO OOHOBIATE MO MEpPE MNOCTYIUIEHWS HOBOM wuWH(pOpManuum o0 Xonae
BBITTOJTHEHUSA MPOEKTA.

B nponecce cocraBnenus rpaduka (pucyHok 3.2) BeCbh MACCUB padOT, HEOOXOIUMBIX IS
peaym3anuy MpoeKTa, pa3dUBAETCA HA OTAEIBLHBIC STANBI U OLIEHUBAETCA BpeMs, Tpelyromnieecs
IJ1 BRITIOJTHEHMSA KaxA0T0 dTana. OOBYHO MHOTHE STAIBI BRITOJIHAIOTCSA MapainensHo. [ 'paduk
padoT momKEeH NpenyCMATPUBATH STO WU PACHPENEIATH ITPOU3BOACTBEHHEIE PECYPCHI MEKIY
HUMHM HauOoJiee ONMTUMAIBEHBIM 00pa3oM. HexBaTka pecypcoB Iis BBIITOJHEHHUA KAKOTO0-THOO
KPUTHUYECKOTO ATAIlA - 4aCTas MPUUYUHA 3aIEPKKH BEIITOTHEHUS BCETO IMTPOEKTA.

JlnuTensHOCTE STanoB OOBIYHO JOMKHA OBITH HE MEHbIIE HEAenn. Ecm ona Oyaer MeHsb-
1€, TO OKAKETCS HUKE TOYHOCTH BPEMEHHBIX OIIE€HOK STAIOB, UTO MOYKET MPUBECTH K YACTOMY
nepecMoTpy rpaduka pador. Takxke nemecooOpazHO (B AaCIEKTE YIPABIEHUS MTPOEKTOM)
yCTAHOBUTH MAKCUMAIBHYIO JIINTENBHOCTE ATAMOB, HE NMpeBbpimarmyo 8 wm 10 nenens. Ecim
€CTh JTAIlbl, UMEIOINE OONBIIYIO JIUTEIRHOCTE, UX CIEAYET pa3OUTh HA HTAITBl MEHBIIEH M-
TEJIBHOCTH.

[Tpu pacuere MIMTENEHOCTH STANOB MEHEIKEP NOJDKEH YUMTHIBATH, YTO BBIITOJIHEHUE
nro0oro srana He obouaercsa 0e3 OONMBIINX WINM MAIEHBKUX Opo0neM u 3anepxek. Pazpaborunku
MOTYT AOMYCKaTh OIMOKHM WM 3aJepKUBATh CBOIO pabdOTy, TEXHMKA MOYKET BBINTH U3 CTPOS
nu00 ammapaTHBIE MM HPOTPAMMHEIE CPENCTBA MONIEPKKHA Hponecca pa3pabdOoTKH MOTYT
DOCTYIIUTh C Omo3aaHueMm. ECaum MmpoeKkT WHHOBAIMOHHBIM M TEXHWYECKU CHOKHBIM, 5TO
CTAHOBUTCA NOIOJIHUTEIBHEIM (JAKTOPOM IOSABJIEHUS HENMPEABUICHHBIX NPOOIEM U YBEIHUECHUA
OIUTENBHOCTH PEATM3aI[MH MPOEKTa N0 CPABHEHHUIO C HEPBOHAYATBEHBIMH OLIEHKAMH.

TpeboBanus k 110

HHHFPHMMI:I [poHecCoOB H BpeMEHHbLIC THAI'pAMMbI

Patnpenenerue

e Onpeneneque Ouerra Cozamine
' :I-'lEﬂI:IE TARAC LY i m el AEnCOHAND [padante
ATANOE L& 3Tan0a NG ATANZM pator /).

Pucynoxk 3.2 - [Iponiecc cocranenus rpaduxa padot

KpRaey e BREMSHHIEIX — 3aTpaT, MEHEeIKEp JMOKeH pacCuMTars JApyTHe PecypeHl,

HEe00x0 MFRROHPYH ?@ﬂ'ﬁ%ﬁ'ﬁﬂm BBIMOMTHEHUS Kakaoro srama. OcoOblil BUI PECYPCOB — H5TO
Cepmudomkatr: 2C0000043ESABEBO952205E 7BAS00060000043E

Bnanend{OMARLAA, EYHKOB,, JIPUBIICUEHHAS K BEIIOIHEHUIO MPOEKTa. JIpyruMHu BUOAMH PECYPCOB
MOTYT OBITE HEOOXOOUMOE CBOOOIHOE TMCKOBOE MPOCTPAHCTBO HA CEPBEPE, BPEMS
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HCIIONB30BAHMA KAKOTO-THO0 CHEHUATLHOTO O000pymoBaHusA U OIOMKETHBIE CpPEACTBA HA
KOMAHIUPOBOUHEIE PACXOIBI MEPCOHANIA, PAOOTAIOMIETO HA ITPOEKTOM.

CyIEeCTBYET XOPOIIEE YIMOIUPUIECKOE MTPABWIO: OLIEHUBATE BPEMEHHBIE 3aTPATHI TAK, KAK
OyATO HUYEro HENMPEABUIACHHOIO U 'TUIOXOTO" HE MOIKET CIYYWUTBCA, 3aT€EM YBEIUYUTH OTU
OLIEHKH JJIs YIETa BO3MOKHBEIX mpodiaem. Bo3MoxkHEIE, HO TPYIHO MPOTHO3ZUPYEMEBIE TTPOOIEMEI
CYIIECTBEHHO 3aBUCAT OT TUIA U MAPAMETPOB MPOEKTA, 4 TAKKE OT KBATMM(PUKAIMM U OMBITA
WIEHOB KOMAHABI pa3paboTunkoB. K HMCXODHBEIM pACYETHBIM OIEHKAM PEKOMEHIYETCH
nobasnare 30% Ha Bo3MoOkHEIE TTpoOIeMEl u 3areM enie 20%, aro0Bl OBITE TOTOBEIM K TOMY,
4TO HEBO3MOKHO IMPEIBU/IET.

I'padux pabor mo mpoekTy OOBIUHO HOPENCTABAAECTCA B BUAE HADOpa auarpaMm M
rpa)ukoOB, MOKA3BIBAIOMINX pPa30MEHME NPOEKTHBEIX padOT HA STambl, 3aBUCUMOCTH MEKIY
STAmaMy U paCIpeaeIeHuE pa3pabOTUMKOB MO STAMAM.

BpeMeHHbIe H ceTeBbIe JHATPAMMbI

BpeMenHrie U CETEBBIE OMATPAMMEI MOJE3HEl A OpEACTaBiacHuA rpaduxka pador.
Bpemennas nuarpamMma MHOKa3bIBAET BPEMA HAYaId W OKOHYAHMUA KakKAOTO HSTAma M €ro
omuTensHOCTE. CereBas auarpaMma OTOOpakaer 3aBUCUMOCTH MEXKOY PAa3IMYHBIMHU STAMaMU
MPOEKTa. ITU IHArpaMMBl MOKHO CO34aTh ABTOMATHYECKH C ITOMOMIBIO ITPOTPAMMHEIX CPEICTB
MOAJEPKKU YIPABJIECHUSA HA OCHOBE MH()OPMALMH, 3a7I0KEHHOU B 0a3€ DAHHBIX IIPOEKTA.

PaccmoTpuM 3Tanel HEKOETO MPOEKTA, MPEACTABICHHEIE B TA0J. 2, U3 KOTOPOil, B UACTHO-
CTH, BUJAHO, uTO STan 13 3aBucut ot srana 11. 310 3naunt, gto stan 11 gomken 3aBepmmTsCs
npexae, ueM Haunercs srtan 13. Hanpumep, Ha srane T1 mpoBoauTCA KOMITOHEHTHBIM aHAIN3
CO31aBAEMOT0 NMPOTPAMMHOTO IMPOAYKTA, a4 Ha dTarne 13 — mpoeKTUPOBAHUE CHCTEMEL.

Ha ocHOBEe NMpUBENCHHBIX 3HAYCHUN UIMTEILHOCTH 3TAIIOB M 3aBUCHUMOCTH MEKIY HUMH
CTPOUTCA CETEBOM Trpapuk MOCIEeI0BATENRHOCTH ASTAanoB (pucyHOK 3.3). Ha stom rpaduke
BUIHO, Kakue padOThl MOTYT BBINMOTHATECSA HAPAJIIECIBHO, 4 KAKWE JOMKHBI BEIMOJIHATHCA
MOCIENIOBATENRHO APYT 3a APYroM. JTambl 0003HAUYEHBI ONPAMOYTOJIbHUKAMU. KOHTpOIBHEIE
OTMETKH M KOHTPOJIbHBIE IIPOEKTHEIE 3JIEMEHTEHI ITOKA3aHEI B BUIE OBAJIOB U 0003HAUEHEI (KaK 1
B Tabm. 3.2) OykBout M c¢ coorBercrByronmim HOMepoM. JlaTel HA [OaHHOM [OuarpaMme
COOTBETCTBYIOT HA4aldy BBEINOMHEHWA J3TanoB. (CeTreByr amarpaMmy CIE€OYET 4YUTaTh CJIEBa

HAIIPaBO U CBEPXY BHU3.

Tabmuma 3.2 - Stanel npoekra

2oramn JIMTenEHOCTE (IHN ) 3aBUCUMOCTE

Tl 8

12 15

13 15 T1 (M1)

T4 10

T5 10 12, T4 (M2)

16 5 T1, T2 (M3)

17 20 T1 (M1)

T8 25 T4 (M5)

19 15 T3, T6 (M4)

T10 15 15, T7 (M7)

T11 7 19 (M6)

T12 10 T11 (MS8)
AOKYMEHT MOANUCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 3.3 - CereBas nuarpamma 3TarnoB

Ecnu nmna co3manus CeTeBOM IMArpaMMel  HMCHOJIB3YIOTCA HPOTPAMMHEIE CPENCTBA
MONNEPKKH YIPABICHHUA MPOEKTOM, KaXKIBIM O3Tall JOJ/DKEH 3aKaHYMBATHCA KOHTPOJIBHOH
OoTMETKOM. (OuepemHOM 5Sram MOKET HA4aThCA TONBKO TOrAa, KOorga Oyaer moJydeHa
KOHTPOJIbHASA OTMETKA (KOTOpas MOXKET 3aBHCETh OT HECKOJIBKNX IMPEINIECTBYIOMIMX HTAIMOB).
[Tosromy B Tpersem crondne Tabm. 3.2 mpuUBENEHBEI KOHTPOJBHBIE OTMETKH; OHU Oyayr
OOCTUTHYTHI TOJBKO TOTAa, Koraa Oyner 3aBepiieH STam, B CTPOKE KOTOPOTO MHOMENIeHa
COOTBETCTBYIONIAA KOHTPOJIbHAA OTMETKA.

JIroOOM 5Tam HE MOMKET HAYATHCA, MOKA HE BBIMOJHEHBI BCE STANBl HA BCEX IYTIX,
BEAYIIMX OT HAUalIa MPOEKTa K JaHHOMy stamy. Hampumep, stan T9 He MOkeT HauaTeCs, moka
He Oyanyr 3aBepmieHsl dStamel 13 m 16, Ormerum, 4r0 B JaHHOM CiIy4ae ITOCTHUIKEHHE
KOHTPOIBEHOU OTMETKH M4 roBOpUT 0 TOM, 9TO 3TH 3TAMBI 3aBEPILIEHEI.

MunnManbeHOE BpeMs BEIITOJIHEHUA BCEr0 IIPOEKTA MOKHO PaCcCUMUTaTh, IIPOCYMMHPOBAB
B CETEBOM AuarpamMMe MIMTEIbHOCTH ATANOB HA CAMOM [JIMHHOM IYTH (AJIUHA IYTH 37€ECH
M3MEPAETCA HE KOTMIECTBOM STAIlOB HA MyTH, 4 CYMMAapHON AIUTEIBHOCTBIO STHX STAMOB) OT
HAYaIa MPOEKTa M0 €ro OKOHYAHUSA (9TO TAK HA3BIBAEMBIM KPUTHYECKUHN NYTh). B HameMm cioygae
OPOOOJIKUTENRHOCTE MpoeKTa cocraBmsger 11 wemems mmm 55 paboumx gueir. Ha puc. 3
KPUTUYECKUH IyTh MOKAa3aH 00JIee TOJICTEIMU JTUHUAMH, YEM OCTANBHBIC IyTH. lakum 00paszom,
00mIas MPOIOKUTEIBHOCTE peaT3aliil MPOEKTa 3aBUCUT OT ATANOB padOT, HAXOAANIUXCA HA
KpUTHUECKOM TyTH. Jlro0as 3amepikka B 3aBepHIeHUN T000T0 H3Tama HA KPUTHIECKOM ITyTH
MPUBENET K 3a0EPIKKE BCEro MPOEKTA.

3anepKKa B 3aBEPIICHUM STANOB, HE BXOMANIMX B KPUTHYECKHUM ITyTh, HE BIMAET HA
MPOJOJKATENBHOCTE BCETO IIPOEKTA 10 TEX MMOP, MOKA CYMMAapHas JUINTEIEHOCTE 3THX JTAIOB (C
y4TOM 33JCPKEK) Ha KAKOM-HUOYIb NOYTH HE MOPEBBICUT IPOJOKUTEILHOCTH padoT HA
KpUTHUUECKOM TyTH. Hampuwmep, 3anepxkka srama 18 Ha cpok, mMeHpmmu 20 DHEH, HUKAK HE
BIUACT HA OONIyI0 MOPOOOMKUTENLHOCTH mpoekta. Ha puc. 3.4 npencraBieHa BpeMeHHAS

,HHHFPHMMEO%#HW% JOKA3aHbl BO3MOIKHBIC 33ICPIKKA HA KAKIOM HTAITe.

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 3.4 - Bpemennas nuarpamma JIUTEI5HOCTH STAIOB

CereBas auarpamMma IO3BOIAET YBUJETH B 3dBUCHUMOCTH 3TANOB 3HAUMMOCTE TOTO MU
WHOTO ATamna JJd pean3aluy BCETo mpoekTa. BHUMaHMe k sramaM KPUTHUECKOTO IyTH YacTO
MO3BOJISIET HAWUTHU CIIOCOOBI WX W3MEHEHUS C TeM, 4TOOBl COKPATWUTh MIIUTEIBEHOCTH BCETO
mpoekTa. MeHemKepsl UCIOIB3YIOT CETEBYIO qUArPAMMY I pACTIpeaeneHus pador.

Ha puc. 3.5 mokaszano napyroe mnpencraBienue rpaduka pador. DT0 BpeMeHHas
auarpaMma (MHOTAa Ha3sIBaeMas 10 MMEHHU €€ m3o0perarensa quarpaMMoi ['anTra) Moxker OBITh
MOCTPOEHA HNPOTPAMMHBIMU CPEACTBAMM MOAAEPKKHU IMpoliecca ympaBiaeHuA. OHA MOKa3BIBAET
OIUTENBHOCTE BBIMOJHEHUS KAXAOTO HSTama W BO3MOKHEIE UX 3a0€pKKH (IMOKA3aHBI
3aTEHEHHBIMH MMPAMOYTOIBHUKAMHU), & TAK/KE JATHl HAYAJIA U OKOHYAHMA KAKAO0TO H3Tana. 3Tarbl
KPUTHYECKOTO MYTH HE UMEIOT 3aTEHEHHBIX MPAMOYTOJIBHUKOB, 5TO O3HAYAET, YTO 3aJEPIiKKa C
3dBCPIICHHUEM JAHHBIX 3TAITOB IMPHUBCACT K YBCIMUCHUIO IJIHUTCIH HOCTH BCCTO MPOCKTA.

[TomoOHO pacmpeneneHuio BpEeMEHH BEITTOTHEHHS YTATIOB, MEHEIKEP TOJIKEH PACCUNTATH
pacnpeneneHue pecypcoB o STanaM, B YaCTHOCTU HA3HAUYUTH UCITOIHUTENEH HA KA IBIN STaIl.
B Tabs. 3.3 npuBeneHo pacrpeneneHue pazpadOTUMKOB HA KaKIBIA 3Tar, PEICTaBICHHBIA Ha

puc. 3.5.

Tabmuma 3.3 - Pacnpenenenne UCHIOTHUTENECH MO ATamaM

Jran UcnonHuTens

Tl Jlxcenn

12 AnnHa

T3 Jlxenn

T4 Open

T5 Mbspu

16 AnnHa

OOKYMEHT I CAH
SNEKTPOHHOW MOANUCHIO Jxum

Ceptudpukar:  2C0000043E9ABBBI52ZPHE 7BA500060000043E dpen
Bnaneneu: llleGayxoea TaTeAHa AneicéH,quE Ha I[H{Effﬂ{
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T11 Open
T12 Open
[IpuBenennas Ttabmna woxker OBITE HMCHOIB30BAHA IPOTPAMMHBIMU  CPEICTBAMM
MOANEPKKU TMPOHECCAa YHOPABJIECHUA I NOCTPOEHUA BPEMEHHOM OWATPAMMEI  3aHATOCTH
COTPYIHUKOB HA ONPENEICHHBIX STamax pador (puc. 5). Ilepconan e 3amar B pabore Han
IPOEKTOM BCE BpEMA €ro peaausanuu. B TedeHne nepuona HE3aHATOCTH COTPYIHUKH MOTYT
OBITE B OTITyCKE, pabOTaTE HAZ APYTUMH OPOEKTAMH, IPOXOIUTE OOYUEHNE U T. 1.
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Pucynoxk 3.5 - Bpemennas nuarpamma pacnpeneneHus paOOTHUKOB IO STamam

B Oompmmx opraHmmzanusax OOBIHO pabdoTaeT MHOTO CHEHUATUCTOB, KOTOPBIE
3a0EUCTBYIOTCS B IIPOEKTE MO Mepe HeodxoauMocTu. KoHeuHo, TaKOoM MOIX0A MOKET CO3IATh
ONpENENEeHHBIE TPOONEMBl /A MEHEIKEPOB HMPOEKTOB. Hampumep, ecmm CnenuaincT 3aHAT B
MIPOEKTE, KOTOPBIM 3aACPKUBACTCA, 3TO MOKET CO30aTh HOPAMEBIE CIOKHOCTH Ui APYTHX
MPOEKTOB, TAE OH TAKKE JOJIKEH YIaCTBOBAT.

[lepponauameueii rpauk padOT HEM30EKHO COOEPKUT KaKHe-HUOYIbp OMHUOKH WIH
Hepopabotku. [lo wmepe peamzaiuum npoekTa pacCYUTAHHEBIE OLEHKH  UIMTEIBHOCTH
BBIMIOJTHEHHS ATANOB padOT MOKHEI CPABHUBATHCA C PEATBHBIMM CPOKAMH BBIITOJTHEHMSA STHX
5TanoB. Pe3ynsTarsl CpaBHEHUS DOMKHBI UCHOJH30BATHCA B KAUECTBE OCHOBHI JJId MEPECMOTPA
rpajguka padOT eme HE peaTN30BAHHBIX JITANOB IPOEKTA, B YACTHOCTH AJA TOTO, 4TOOEI
MONBITATHECA YMEHBIIUTE JJINTEIBHOCTE 3TANOB KPUTHUUECKOTO My TH.

YrnpapieHne pHCKaMH

Baxxnou gacTteio padOTEl MEHEIKEPA MPOEKTA ABJSIETCA OLICHKA PUCKOB, KOTOPEIE MOTYT
MOBJUATE HA Tpaduk padOT MM HA KAUECTBO CO3JABAEMOTO MPOTPAMMHOTO MPOIYKTA, U
paspaboTKa MEpONPUATHH IO NPENOTBPANICHUIO PUCKOB. Pe3ynbTaTel aHannu3a puCKOB TOIKHBI
OBITE OTpakeHBl B IaHe mpoekra. OmnpeneneHne pUCKOB M pa3zpadOTKa MEPONPHUATHH 10
YMEHBIIEHUIO UX BIMAHMA HA X0 BEITOTHEHUS MPOEKTA HA3BIBAETCA YIPABICHUEM PUCKAMMU.

KOHKpeTHBIE TUIEI PUCKOB, KOTOPBEIE MOTYT OKAa3daTh BJIMAHME HA OAHHBIM IPOEKT,
3aBUCAT OT BUJA CO3JaBAEMOTO MPOTPAMMHOTO MPOAYKTA M OT OPraHW3allMOHHOTO OKPYKEHUA,
A€ pealmM3yercs MNPOTrPaAaMMHBIM MPOEKT. Bmecre ¢ TéM MHOTME THIBI PUCKOB CHOCOOHEI
MOBJIMATE HA MOOBIE MPOTPAMMHBIE MPOEKTHI, 3TH PUCKHU MPUBENEHEI B TA0I. 3.4.

H :
TafAua"3 08 KHBIE PUCKH MPOTPAMMHEIX IIPOEKTOB

Cept pﬁ_rcKZEGGGGMSEBABBBQEEEDSE? Wa MHUCague pHCI{H,
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M3menenue B Puck nisa mpoekra Opranusanus MEHAET CBOM HPUOPUTETHI B
yIIPABJICHU N YIPABJIECHUH IIPOEKTOM
OpraHu3anueH
HeroroBHOCTE Puck nnsa npoekra AmnmapatHele  CpencTBa,KOTOPEIE HEOOXOTUME]
anIapaTHeIX CPENCTB IULA MIPOEKTA, HE MTOCTYITHIIN BOBPEMSA WU HE
TOTOBBI K OKCILTYATalluH
M3menenue Puck nma mpoekra wulloasnenue 00JIB1III0T O KOJTMYECTBY
TpeOOBAHMIT TSt HEIMPE/IBUACHHBIX W3MEHEHHMU B  TPeOOBAHMAX|
pa3paldaTeIBaeMoOTO  [[IPEABABIAEMBIX K pazpadarsiBacmomy 110
IPOOYKTA
3amepkka B Puck nna  mpoekra unCnenuduxarmn OCHOBHBIX UHTEP(PENCOR
paspadorke IS HOJCUCTEM HE MOCTYIIUIM K pa3padoTurKam B
crenu(p) MKauu pa3padaTeIlBAEMOTO  [COOTBETCTBUM C rpapuKOM padoT
IPOOYKTA
Henoonenka pazmepa Prick s MPOEKTA nPasMmep CHCTEMBI 3HAYUTENBHO TIPEBBICHI]
pazpadaTreiBaeMoun TS HEPBOHAYAIBLHYIO OLIEHKY
CUCTEMEI pa3pabaTeIBAEMOTO
TPOOYKTA
Henocrarounas Puck nmaCASE-cpencrsa, NpEeIHA3HAYCHHBIE IS
yppextuBHoCcTE CASE- pazpabarsiBaemMoro O I EPIKKH OpPOEKTa, OKA3amICh MEHEe
CpPEICTB ITPOIYKTa Y(PPeKkTUBHBIMU, UEM 0KHTATOCE
MN3menenus B busnec-puck OcHOBHEBIE TEXHOJIOTUH 10 CTPOEHNS
TEXHOJIOTUH MPOTPAMMHON CUCTEMBI 3aMEHAIOTCS HOBBIMHA
pazpadorku [10
[Tosasnenue bmsnec-puck Ha pelHke mporpaMMHEBEIX OPOOYKTOB OO
KOHKYPUPYIOIIETO OKOHYAHU S MPOEKTA NOABWIACE KOHKYPUPYIOTIAA
IPOTPAMMHOTO NpOrpaMMHas CHCTEMA
IPOOYKTa

YOpomeHHo pPHUCK MOKHO IIOHUMATh KAakK BEPOATHOCTH IPOABIECHUA KAaKUX-THOO
HEOMaronpuATHBEIX OOCTOATENLCTB, HETATUBHO BIMAIONINX HA peanu3anuio npoekra. Pucku
MOTYT yTPOKATh MPOEKTY B I[ETOM, CO3ABAEMOMY IIPOTPAMMHOMY HNPOAYKTY WIM OPTraHHU3aluu-
pazpadoTunky. MO¥KHO BEIIETUTE TPU THIA PUCKOB.

1. Pucku mig mpoekTa, KOTOpBIE BIMAIOT HA rpauk padoT uimm pecypcel, HEOOXOQUMEBIE
IJIA BBIITOJIHEHHS ITPOEKTA.

2. Pucku ns pazpabarelBaeMOro npoayKTa, BIMSAIONINE HA KAYECTBO WA
MPOM3BOIUTENLHOCTE Pa3padaTeIBAEMOT0 MPOTPAMMHOTO HPOIYKTA.

3. buzHec-pucKu, OTHOCANIUECA K OPTaHU3AIUH-PA3pa00TINKY WIM MOCTABIIUKAM.

KoHeuHO, 5TH TUITEI PUCKOB MOTYT MEpeceKaTbCa. Hampumep, e ONbITHBIN
MPOTPAMMUCT MOKHIAET IMPOEKT, 9TO OyAEeT PUCKOM IJIA MPOEKTA (ITOCKOIBKY 3a0E€pPKUBACTCA
CPOK CHauu TOTOBOTO MNPOAYKTA), PUCKOM [JIA OPOAYyKTAa (TAK KAaK HOBBIM HOPOTPAMMUCT,
3aMEHUBIINM YIIEANIETO, MOMKET OKA3aTbCA HE CIWUIIKOM OIBITHEIM M COENaTh OMMOKM B
IporpaMMe) U OM3HEC-PUCKOM (HOCKOJBKY 34JE€PKKAa DAHHOTO IPOEKTA MOIKET HETATUBHO
MOBJUATE HA Oyaymme OEeTOBBIE KOHTAKTBI MEXKAY 3aKa3uukOM W OpraHu3ainueH-
pa3paboOTUNKOM).

Cxema mpornecca yIpaBIeHUA PUCKAMHU MMOKAa3aHa HA PUC. 3.6. DTOT MPOLECC COCTOUT U3
UETEIPEX CTaIHM.

1. Onpenenenne puckoB. OnpeaensroTCs BO3MOKHBIE PUCKH AJId ITPOEKTA, O

pa3padaTEHRASHOEQ EHREYKTA 1 OM3HEC-PUCKH.

2V RHAAT P PHERYE OrienBaercs BEpOATHOCTE | MO C/ICAOBATEILHOCTE OSBICHI
Ceprudmkar: 2C0000043E9ABBBIS2205E 7BA500060000043E
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3. IInanmpoBanue puckos. [Inanmupyrorca MEPOTTPUATHSA O MPETOTBPAILIEHIIO PUCKOB

NeiicrekbM; VIAHFEMIA 33 HIH4 43% BO3ICHCTBHUA HA IIPOEKT.



4. Monuropunr puckos. [TocTosHHOE OLIEHMBAHNE BEPOATHOCTEN PUCKOB U BBIMOJIHEHUE
MEPONPUATHH IT0 CMATYEHUIO MTOCIEACTBUM MPOSIBICHUA PUCKOBBIX CUTYAIIUN.

e —— s =

Onpeneneswe R AMan4a _ o[ TnasupoBanue
AHCEDE |':||"||:l:".flﬂ FHCEDA

MOHMTOR KK
PHCKOS

'l' B Y Y Y
Crncox - CNMCOK Meponpusteg no Diiimiikia
naTeHdanshsa | € PEOCTEMNEHHbX N0e A0 TRDAELLEHMW " ol ik
HCKOR ! PUCKDE PUCKDR A

Pucynok 3.6 - [Iponecc ynpasienus puckammu

[Tponiecc ynmpaBaenus puckamu, Kak U JPyrHe MPOIECCH TUIAHUPOBAHMA, ABIIAETCA UTE-
pauMOHHEBIM, BBIMOJHAEMBIM B TEUEHHE BCETO CpoKa peanusanuu npoekra. CHagama paspa0a-
THIBAIOTCS IIJIAHBI YIPABJICHUA PUCKAMU, 3dTE€M MOCTOAHHO OTCIICKUBACTCSI CUTYyalUUs BOKPYT
peam3anu mpoekta. [Ipu mocrynimeHnn HOBOM HMH(MOPMAIMM O BO3MOKHBIX PHCKAX 3aHOBO
MPOBOOUTCSA AHAIN3 PUCKOB U HNEPBOCTENEHHOE BHUMAHUE yAENAETCA HOBBIM puckam. [To mepe
DOCTYIUIEHUA HOBOH WH(POPMAIMH TAKKE W3IMEHAIOTCA IUIAHBI MEPONPUATHA IO MPENOT-
BPAMIEHHUIO U CMATUYEHHUIO PUCKOB.

Pesynprarel mpomecca yHopaBACHUS PUCKAMHM JOKYMEHTHPYIOTCA B BHJE ILIAHOB
yIpaBJeHuA puckamu. OHM JOJKHBI BKIIFOYATE OIMMCAHWUE BO3MOJKHBIX ITPOEKTHBIX PUCKOB, MX
AHAIN3 U NEPEYECHb MEPONPUATHH, HEOOXOAUMEBIX I YIIPABICHUA PUCKAMH.

Omnpenesienne puckoB

OmnpeneneHne pucKOB — IEPBAsA CTAOUs ITPOLIECCa yIpaBiueHus puckamu. Ha ston cra-
QU OMUCBIBAIOTCA PUCKH, KOTOPHIE MOTYT NPOABUTHECA MPH peanu3aiii n0poekra. B mpunnumne
HA ATOM CTAaNM HE JOIKHA OLIEHWBATHCSA BEPOATHOCTH U 3HAUMMOCTH PUCKOB, HO HA MPAKTHKE
MAIOBEPOATHBIE PUCKU C HE3HAYUT €JIbHBIMH HOCIEICTBUAMU 00BITHO OTOPACKIBAIOTCS CpaA3y.

OmnpeneneHne pPHUCKOB MOMKET BBINOJMHATECA B PEKAME KOMAHTHOW pabOTBEL C
HCITONB30BAHUEM ITOAX0AA ''MO3TrOBOM MITYPM' JIMOO OCHOBEIBATECS HA OmBITE MeHemkepa. [Ipu
ONPENEIEHUN PUCKOB MOMKET HOMOUL IPUBEAECHHBEIM HUKE CIIMCOK BO3MOKHBIX KATETOPUM
PHUCKOB.

1. Texnonornueckue pucku. [IporucrekaroT U3 MPOrpaMMHEIX U AITAPATHEIX
TEXHOJIOTHI, HA OCHOBE KOTOPHBIX Pa3padaTBIBAETCSA CUCTEMA.

2. Pucku, cBsa3anueie ¢ nepcoHanom. CBA3aHEI ¢ 4JIEHAMHM KOMAHIBI pa3pabOTUNKOB.

3. OpranmzanonHeie pucku. [IpoucrexkaroT u3 OPraH3aioOHHOTO OKPYKEHUA, B
KOTOPOM BEIIIOJTHAETCA MPOEKT.

4. Mactpymenransaeie pucku. CBa3ansl ¢ ucnoas3yemeiMu CASE-cpencrBaMu u
OPYTUMH CPEACTBAMM IMOAAEPKKHU mponecca coszganus [10.

5. Pucku, CBsA3aHHEIE C CUCTEMHEIMU TpeOoBaHmAMU. [IpOABIAIOTCA TPU U3MEHEHNH
TpeOOBAHWIL, NPETBABISIEMBIX K Pa3padaTeIBAEMOI CHCTEME.

6. Pucku onennBanus. CBA3aHbl C OLIEHUBAHUEM XA PAKTEPUCTUK MTPOTrPAMMHON CUCTEMBI
U pecypcoB, HEOOXOOUMBIX IS PEATTM3AINH ITPOEKTA.

B tabmn. 3.5 npencraBieHsl HEKOTOPBIE MPUMEPEI, OTHOCSIINECS K KAXKI0M U3 OMUCAHHBIX
KaTeropuil puckoB. Pe3ymerarom srama onpeneneHus pUCKOB OyAET MIMHHBIN CITMCOK BO3MOXK-
HBEIX PHUCKOB, KOTOPBIE MOTYT IOBJIWATE HA Pa3paldaTeIBAEMEBINT OPOTPAMMHEIN OPOIYKT, HIPOEKT

VTN OPTaHH3QAMEHD LﬁaﬁoTlﬂﬂ{a
AMNEKTPOHHOV MCbIO

Ceptvdmkar: 2C00000 SEBP-.BBB 522[]5 BAS00060000043E
Bnaneneu: Uleb E‘ E?EDPPH’I PHCI{'DB

KHTEFDPHH pHCI{DB anMEDbI PHUCKOB
Nencteutened: ¢ 19.08.2022 no 19.08.2023



Texnonmornueckne pucku basa qaHHbIX, KOTOPAA UCIIOJIB3YETCS B MPOrPAMMHON CUCTEME, HE
lobecneanBaeT 00padbOTKyY 0KUIAEMOTO 00BEMA TPAH3AKIIUH.

[ [porpaMMHEBIE KOMITOHEHTEL, KOTOPEIE HCIOJIB3YIOTCA ITOBTOPHO,
MMEIOT JE(EKTEI, OTPAaHMYUBAIONINE MX (PYHKI[MOHAIBHBEIE BO3-

MO KHOCTH
Puckwn, CBSI3AHHBIE ¢ |Hero3MOKHO no100pars pabOTHUKOB C TpeOyeMBIM
MEPCOHAIOM PO (PECCHOHAITBEHBIM YPOBHEM.

Benynmi pazpadoTunk 3a00I€1 B CAMOE KPUTHIECKOE BPEMI.
HeBo3MoxHO oprann3osate HE0OX0 auMOe 00yueHHe nepcoHaza
OpranuzanuoHHeIe pUCKH  |B opranusanuu, BEIMOIHAroONIEH paspadorky 110, npousonuia pe-
OpraHmsanyis, B pPe3yabTATe 4Yero M3MEHWJINCh TPUOPUTETH B

y ITPABJIEHUH ITPOEKTOM.

DyHaHCOBLIE 3aTPY/IHEHNA B OpraHU3allMy IIPUBEIH K YMEHBIIEHHUIO
010 KeTa mpoeKTa

HNucrpymenransnusie puckun  [[Iporpammueiii - kox, renepupyemeri CASE-cpencrBamu, HE 5(-
KpekTHBEH.

CASE-cpencrsa HEBO3MOKHO HWHTETPUPOBATE € APYTUMH]
cpeacTBaMu MOOOEPIKKHI MPOEKTa

Pucku, CBA3AHHEIC ¢ [M3menenus TpeOOBaHUM MPUBOIAT K 3HAUUTEIEHBIM ITOBTOPHEIM
CUCTEMHEIMM TPEOOBAHMAMM [T€EMHBIMU TPEOOBAHMAMUI pabotam mo IPOEKTUPOBAHUIO|
ICHCTEMEI.

[lepponauanpHas HedeTkas  (POPMYJIMPOBKA  TMOJIB30BATEIECKHX
TpeOOBAHUI NPUBEIA K 3HAYUTEILHEIM U3MEHEHUAM CHCTEMHBIX
rpeOOBaHMI, MPOABUBIIMXCS HA MO3MHUX CTAAUAX pa3pabOTKu
[TPOEKTA

Pucku orieHUBaHUA HemnooneHk BpEMEHH BBIITOJHEHUS MPOEKTA.

CKOpOCTE BBIABIEHHA OE(EKTOB B CHUCTEME HUKE pPaHE]
BATIAHU POBAHHOM.

Pasmep cucrtemMbl 3HAUUTETHHO MPEBBIIIACT MEPBOHAYATLHO
pHCClﬂ{THHHI:Iﬁ

AHAJIH3 PHCKOB

[Tpn anamize nis Kamka0ro ONMPENEIEeHHOT0 PUCKA TOACYUTEIBAETCA BEPOATHOCTE €T0
OpOABICHUA MW YIIEPO, KOTOPBIM OH MOKET HAHECTH. He cymiecTByer nOpoCTEIX METOIOB
BBIMIOJTHEHHUS AHAIN3a PUCKOB — B 3HAUUTEIRHOM MEpE OH OCHOBAH HA MHEHMHM W OIBITE
MeHemxepa. MOKHO MPUBECTH CIEAYIONIYIO MIKATY BEPOATHOCTEN PUCKOB U UX MOCIEACTBUM.

BeposSTHOCTE pUCKa CUMTAETCA OUEHL HM3KOM, €Cau oHAa mMmeeT 3HadeHue menee 10%;
HU3KOU, ecnu ee 3HageHnue ot 10 mo 25 %; cpemnen npu 3HaueHusx ot 25 no 50%; BEICOKOM,
ecnu 3Hauenue konxeodnercsa ot 50 no 75%; oueHb BEICOKOU ITPH 3HAYECHUAX Domee 75%.

Bo0o3MOKHEIN yniep0d OT PUCKOBBIX CUTYAUMHW MOKHO MMOAPA3AEIATE HA KATACTPO(puue-
CKUH, CEPbE3HBIN, TEPIUMEBIM U HE3HAYUTEILHBIH.

PesynpraTel aHammza pPUCKOB AOMKHBEL OBITE MPEACTABIEHEI B BHUAE TAOIMIBI PHUCKOB,
YIOPSAIOYEHHEIX MO CTEMEHU BO3MOKHOrO ymiepda. B tabn. 3.6 mpuBeneH ymopsanod4eHHBIN
COHCOK PHUCKOB, OMMMCAHHBIX B TA0m. 3.5; TaMm K€ yKa3aHbl BEPOATHOCTH 3THUX PUCKOB. 31ECH
BEPOATHOCTA PUCKOB M CTENEHb ymiepda OT HMX yKa3aHbl NPOM3BOJLHO. Ha mpaktuke mia ux
ompeneneHus HeoOxoauma noapodHas nHpopMalmsa 0 IpoekTe, TexHonoruu cozganus [10,
KOMaHae pa3pabOTIMKOB 1 0 CaMOIl OPraHN3aINu.

Tabnumma 3.6 - Cricok puCKOB MOCIE MPOBEICHUS UX aHAIN3a

AOKYMEHT MOAMNNCAH
Puck e onton noanmesio Bepoartnoctes  Crenens ymiep0a
Ceprud SRITHAHOOBEIC) 3ED3IH CHUSD B QOPUAHH3 AL MY ITPUBEIN K Hiskas KaracTtpoduueckas

Branensiy e AT R BYO ASRET P itpoeKTa

HeBo3moxno mogodbpate pabOTHUKOB ¢ TPEOyrOMIMMCH Beicokas KaracTtpoguueckas
Nencteutened: ¢ 19.08.2022 no 19.08.2023



Ipo(PpeCCHOHATEHBIM YPOBHEM

Benynuit pazpaboruuk 3a001€n1 B CaMOE KPUTHUECKOE Cpennssa Cepnesnas
BpEMI

[IporpammubIe KOMIIOHEHTEL, MCIIONB3YEMBIE MOBTOPHO, Cpennssa Cepresnas
UMEIOT Oe(PEKTHI, OTPAHWUYUBAIOIIMNE UX () YHKIIMOHAILEHEIE

BO3MOKHOCTH

M3menenusa TpeOOBAaHMM NMPUBOIAT K 3HAYUTEIBHBIM Cpennssa Cepnesnas
MOBTOPHBIM padOTaM Mo NMPOEKTUPOBAHUIO CUCTEMEL

B oprammszanum, BeimomHsmomien paspadorky 110, Bricokas Cepresnas

MPOM3OLLIA PEOPTAHN3AIUsA, B PE3YABTATE UETO

U3MEHWIMCE MPUOPUTETEI B YIPABIEHUH ITPOEKTOM

basa naHHBIX, KOTOPAsA UCMOJIB3YETCA B MPOTPAMMHOUN Cpennssa Cepnesnas
cucreme, He obecmeumBaer 00pabOTKy OKMIAEMOrO

00BEMa TpaH3aAKIIMI

Henmoonenku BpeMeHN BBITTOJIHEHUS MPOEKTA Bricokas Cepresnas
CASE-cpencrea HEBO3MOKHO UHTETPUPOBATE C APYTrUMU BEICOkas Teprmmmasn

CpencTBaMy MOOOEPIKKHU IMPOEKTa

[lepBonauanpHas HEUETKAA popmynupoBka Cpemss Tepmumas

MOJIB30BATEILCKAX TPEOOBAHNH NPUBEIA K 3HAYUTEIIbHBIM
M3MEHEHUAM CUCTEMHBIX TPEOOBaHW, MPOABUBIINXCA HA
MO3IHUX CTAAUAX pa3pabOTKU NpoeKTa

HeBoamoxuo opranmzoBars  HeoOXomumoe — oOyuenue Cpemmss Teprmmmasn
nmepcoHana

CKOpPOCTE BBIABIECHUS OE(PEKTOB B CUCTEME HUKE pPAHEE Cpennss Tepnumasn
CIIJIAHUPOBAHHOM

Pazmep cuCTEMBI 3HAYUTENBLHO IPEBBINIAET IMEPBOHA- Bricokas: Teprmmmasn
JaIBHO PACCUYUTAHHBIN

[Tporpammmeiii kon,  renepupyemeii CASE-cpencrBamm, Cpennss He3nauurenbHas
Hes( pexTuBeH

KoneuHno, kak BEPOATHOCTH PUCKOB, TAK WU BO3MOKHBIM yHIEPO OT HHUX JTOJIKHEI
MEPECMATPUBATLCA TPU OOCTYIUIEHWH OMOIHUTEIBHOM MH(pOpMAIMKA 00 3THX PUCKAX U IIO
MEPE peATM3AINN MEPONPUATHU IO yIpaBieHU0 UMH. [losTomy mogoOHbIE TAOMUIIEI PHUCKOB
OOJIKHBL IEPEIEIBIBATECS HA KAKIOW UTEPALMH [IPOLECCa YIPABICHUA PUCKAMH.

[Tocne mpoBemenms anamu3a pPHUCKOB ONPENEAIOTCA HAWOOIEe 3HAUMMEIE PHCKH,
KOTOPBIE 3aT€M OTCJCKUBAIOTCA HA TMPOTSHKEHUM BCEr0 CpPOKA BBIMIOJTHEHUSA MPOEKTA.
OmnpeneneHnue STUX 3HAYUMBIX PHCKOB 3aBUCHUT OT MX BEPOATHOCTEHN M BO3MOIKHOTO ymiepOa. B
o0OmieM ciaydae BCera OTCACKHUBAIOTCS PUCKU C KATACTPO(PUUECKMMHU MOCIEACTBUAMM, d TAKIKE
PHCKHU C CEPLE3HEIM yIIEPOOM, 3HAUCHUE BEPOATHOCTH KOTOPBIX BEIILE CPETHETO.

B HEKOTOPBIX CTATBAX PEKOMEHIYETCA OMpenenuTs u orciaexuBarte 10 Bepxamx"
pPHUCKOB, HO 9TO HE Bceraa oOocHOBaHHAA pexkoMmeHpanusa. KommgecTtBO pPHCKOB, KOTOpEIE
HEOOXOIUMO OTCIEKUBATh, 3ABUCUT OT KOHKPETHOTO MPOEKTA. ITO MOKET OBITh MATH PUCKOB, a
MOKET — maTHaanare. HO, KOHEYHO, KOJMYECTBO PHCKOB, IO KOTOPEIM MPOBOAMUTCA
MOHHUTOPHUHT, OOMKHO OBITE 0003puMEIM. bBoOnbIIoOe KOIMUECTBO OTCAEKUBAEMBIX PHCKOB
noTpeOdyer OrpoMHOTO KommdecrBa cobupaemoint wunHpopmarmm. W3 cmicka puckos,
NPEICTABIECHHBIX B TA0M. 3.6, IJIsI MOHUTOPHUHTA CIEAYET OTOOPATH T€ PUCKU, KOTOPBIE MOTYT
MPUBECTH K KATACTPOPUUECKUM U CEPBE3HBIM MOCAEACTBUAM IS BAIIETO MTPOEKTA.

[ImanupoBanue puckoB

[[nanupoBanue 3akiarOuaeTcs B OIPEICIECHUM CTPATETMH YHOPABICHUS KAXKIBIM

SHAUMMBRME FRGK M AT GONAHHEIM Ui MOHMTOPHHTA TOCIIe aHATM3A PUCKOB. 31€Ch TAaKkKe He
Ceprud QYTLIECTHY@TE 9/ GOTHCEPIAATEIR0IOEX0N0B  MIA  pa3padOTKH TAaKUX CTPATETMHM — MHOTOe

Bnageneuy; DayxoBa TaTeaHa AfekcaH

e pogHa
OCHOBBIBACTCA HA 'UyTbe M ONLITE MEHEMKepa mpoekra. B Tabm. 3.7 mokasaHbl BO3MOIKHEIE

CTPATEruH YIIPABIEHUS OCHOBHBIMHM PUCKAMH, ITPUBENEHHEIMU B Ta0I1I. 3.6.
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Tabmuma 3.7 - Crparerny ynpaBieHUsT PHCKAMU

Puck )CTpE],TEFH,E[

Dunancosere npobdnemMsl [loATOTOBUTE KpATKMA DOKYMEHT s PYKOBOACTBA OPraHU3AIMU,

OpraHmu3anun MOKA3BIBAIOMINI BAKHOCTH JAHHOTO MPOEKTA IA TOCTHKEHUA
(pHAHCOBEIX 1€JIE€H OPraHu3aIuH

[Tpobnemer [IpenynmpennTe 3aka3uymka O MOTEHIIHAIBHBIX TPYOHOCTIX M

HEKBATM()UIMPOBAHHOT [BO3MOKHON 3aJEPKKE MPOEKTA, PACCMOTPETH BOMPOC O MOKYIIKE

0 mepcoHama KOMIOHEHTOB CHCTEMEI

bones3nu nepconana Peoprann3oBars padOTy KOMAaHIEI pa3padOTIMKOB TAKMM 00pa3om,

qTOORI 00s13aHHOCTH U padOTa WIEHOB KOMAHEI IEPEKPEIBAIH IPYT
npyra, BCIEACTBUE STOT0 pa3padoTunky OyayT 3HATH M MOHUMATE
3aAUH, BEIITOTHACMEIC JPYTHMHU COTPYIHHKAMH

JlepexkTHpIE CHCTEMHBIE BAMEHUTE MOTEHIMAIBHO Oe()EeKTHBIE CHUCTEMHBIE  KOMITOHEHTEI
KOMITOHEHTEI MOKYITHBIMH KOMIIOHEHTAMH, TAPaHTHPYIOIMMHU KA4€CTBO PadOTEI

M3menenns tpeboBannu [lonertarecsa onpenenurs TpeOoBaHMA, HAWMOOIEE BEPOATHO
MO ABEPKEHHEIE U3MEHEHUAM; B CTPYKTYPE CUCTEMBI HE 0TOOpaKaTh

[ICTAJILH VIO HH(O PMALIHIO

Peoprammsarus [logroTOBUTE KpaTkuii JOKYMEHT i PYKOBOACTBA KOMITAHUM,
KOMIIAaHU M- MOKA3BIBAIONIMNA BAKHOCTh JAHHOTO MOPOEKTA OIS AOCTHKEHUA
pa3paboruunka (bUHAHCOBBIX LIEIEH KOMITAHUU

Henocrarounas PaccMOTpeTs BO3MOKHOCTE ITOKYIIKKA 001€€ MPOU3BOAUTENEHOM 0a3bl
IPOU3BOIUTEIEHOCTE TAHHBIX

0a3bl TaHHBIX

Hemoouenkn Bpemenu PaccmoTpers BOOpoC O NOKYIKE CHUCTEMHBIX  KOMIIOHEHTOB,
BBIITOJTHEHUA MPOEKTA  MCCIEI0BATH BO3MOKHOCTh UCIOIB30BAHNS T€HEPATOPA IIPOTPAMMHOTO

KOIa

CymecTByeT TPU KATErOPUA CTPATETUH YOPABIEHUS PUCKAMM.

1. Crparerun npenorBpanieHusa puckoB. COrmacHO 3TUM CTPATErMAM CIEIYET IPOBOAUTE
MEPONPUATHS, CHHIKAIOIINE BEPOATHOCTL MPOABICHUA PUCKOB. [IpuMeEpoM MOKET CIIyKUTH
CTpATerusa UCKIFOUEHUS MOTEHIMAITBEHO Ae(PEKTHBIX KOMIOHEHTOB, OMUCAHHAs B Ta0m. 3.7.

2. MuanMm3anmoHHBIE CcTpaTeTuy. HampaBneHel HA YMEHBIIEHUE BO3MOIKHOTO ymiepOa
0T puckoB. [Ipumepom ciykuT crparerus ymMeHbmEHUA yniepOda oT 0O0JIE3HU YJIEHOB KOMAHIBI
pa3padboTUnKOB (CM. TAOI. 7).

3. [InanupoBanue "aBapuitHpix" curyanuid. COTIacHO ATUM CTPATETHAM HEOOXOIMMO
UMETH IIJIaH MEPOMPUATHH, KOTOPBIE CIEAYET BBIMOJIHUTH B CIy4a€ MPOSBICHUS PHCKOBOM CH-
Tyaiuui. B Ttabn. 3.7 5T0 cTparerus moBEAEHUS MPU BO3HUKHOBEHWH (PMHAHCOBBEIX MPOOJIIEM Y
OpraHM3aIuu-pazpadoTamka.

MOHHTOPHHTI pPHCKOB

MOHUTOPUHT PUCKOB 3aKTIOUAETCS B PETYIAPHOM IMEPECUETE BEPOATHOCTEH PUCKOB U
yniep0a, KOTOPBIM OHM MOTYT HAaHECTH. J[J1g 3TOT0 HEOOX0AUMO MOCTOAHHO OTCIEKUBATH (PaK-
TOPEI, KOTOPBIE BIAWSAIOT HA BEPOATHOCTH PUCKOB M BO3MOKHBIN ymiep0. ITH (PAKTOPEI 3aBUCHT
OT TUMOB pucKa. B Tabn. 8 mpuBEneHEI MPU3HAKHA, KOTOPBIE MOMOTAIOT OTIPEIEINUTE THUIT PUCKA.

Tabmuma 3.8 - [Ipusnaku puckos

Tun pucka [ [pr3naku
Texnonornueckue 3anep:KKU B MOCTAaBKE OOOpPYyHOBAHMA WIH NPOTPAMMHBIX CPEACTB
pHUCKH moaaepxKku nmpouecca cozganus 110, MHOTOUNCIEHHBIE JOKYMEHTH-

AOKYMEHT MNOANMCHOBAHHEIC TEXHOJIOTHYCCKHE HpDﬁHEh[E:I

coomk CKI L, (CBAZARHBIC - C HIT3K0e  MOpanEHOE COCTOSHME NMEPCOHANA, HATAHYTHIC OTHOIICHUA

BnangndlCPCOERVIONI TaTbaHa Anekcany KIAY YWICHAMHM KOMAH/IBI pﬂEpﬂﬁﬂTlﬂ{KGB, HHU3KOC KdUCCTBO BEIITOJI-

eHHOW paboThl
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Opranu3anuoHHBIE Pa3roBOpel cpeau mepcoHasa O MACCMBHOCTA M HEOOCTATOYHOU

PUCKH KOMIIETEHTHOCTH BEICILETO PYKOBOICTBA OPraHU3aLUH

Nucrpymentasbueie  [Hexenanwe pa3paObOTUMKOB HMCIOIB30BATHE HMPOTPAMMHEIE CPENCTBA

PUCKH o qIepKKH, HeEonoOpuTensHbIe 0T36IBE 0 CASE-cpencTBax, 3anpocs]
Ha 0o/1e€ MOIHEIE HHCTPYMEHTAILHBIE CPENCTBA

Pucku, cBsazanHbie ¢ HeoOXxomumocCcTe mepecMoTpa MHOTHMX CHCTEMHBIX TpeOOBaHMM]

CHCTEMHBIMHA HEeTOBOJIBCTBO 3akazunka [10

TPEOOBAHMAMHA

Pucku ouenuBanus I3menenus rpadguka padboT, MHOTOUMCAEHHEIE OTUETHI O HAPYILIEHUHN
rpaduka padoTr

MOHUTOPUHT PUCKOB AOIKEH OBITH HENMPEPBIBHBIM IMPOILECCOM, OTCIEKHUBAIONIUM X0
BBEIITOJIHEHUS MEPONPUATHH MO YHOPABICHUIO PHUCKAMM, IMPH 5TOM KaKIOBIM OCHOBHOM PHCK
OOJIKEH PacCMaTpPUBATLCA OTIEIBHO.

BapuaHTbl HHAHBHIYAIbHBIX 3a/1aHHii

1. B cooTBeTrcTBUU C yKa3aHHOUW MPEOMETHON 00IaCThIO M KIIACCOM pa3padarsiBaemMoit
WH(POPMALIMOHHON CUCTEMEI pa3padboTaTs HH(POPMAIIMOHHYIO CUCTEMY.

Tabmmma 1 — UnguBunyansHeie 3a1aHus

Ne | ITpeagmernas oOmacTs Kimacc UC

| Cxnan MRP

2 [IpoM3BOACTBEHHOE IPEATTPHATHE ERP

3 Toprosoe npennpuarue CRM

4 Toprosoe npennpuarue SCM

5 Toprosoe npeanpuaTue B2C

6 [Topran B2B

7 CTpOUTEIEHOE TTPEAIPHUATHE HC yuera

8 Bricmiee yuebHoOe 3aBeneHme 1 C ynpaBnenusa
9 HMudpacrpykrypa npennpusatus CIIITP

10 | ArmmaparHas MHQPACTPyKTypa TPEaIPHUITHSI DKCIIEpTHAS CHCTEMA

2. B cooTBeTrcTBUM € YKAa3aHHOU NPEIMETHOM 00IACTRIO U KJIACCOM pazpadarsiBaeMon
MH(OPMAIMOHHON CUCTEMEBI pa3padOTaTh CTPATETHUIO YIIPABICHHUS MMPOEKTOM.

2.1. IT-menemxmenT npuknaanon nHGopManuoHHOM cucteMsl kiaacca CRM

2.2. IT-menemxMenT npukaagHoi nHpopMaruoHHON cuctemsel «llocTaBnmku
PENIPUATH

2.3. IT-menemKMeHT NpuKIagHON HH()OPMALTUOHHON CUCTEMBI yU€Ta MTPOTPAMMHBIX
CPENCTB MPEOIPUATHS

2.4. I'T-meHenxMeHT TPUKJIATHON UH(POPMAIIMOHHON CUCTEMEI TECTHUPOBAHUSA 3HAHUHN

2.5. IT-menemxMenT TpUKIAIHON HH(OPMAIIMOHHON CUCTEMBI YUETA YCIIEBAEMOCTH
CTYJEHTOB

2.6. IT-menemxMenT npukIaIHOd HH(OPMAIMOHHOM CUCTEMEI « BBIITY CKHUK BY3a»

2.7. I'T-MeHeKMEHT TPUKIATHOU MPOTPAMMEI YIETa PECYPCOB A1 HH(POPMATMOHHOU
cucremsl kiacca MRP

2.8. IT-menemKMenT mpUKIagHON HH(POPMAITUOHHOM CUCTEMBI «(CaHaTOPHO-KypOPTHAs

OEATENBEHOCTD»
2.9. IT-menemxMenT npuKiIagHon HH(pOpMaMOHHON cuCTeMEI «Perucrparypa

[TOJTHEKJITHM HEKHMMEHT NOANMCAH

iﬂﬁ:‘l{'ii-mﬂﬁ Nnoannuceio i " K "
CepTwcbukar: 2 Et}a) - %ﬁ ﬂ&H&QHﬂHG H HH q)ﬂp MAITMOHHOM CHCTCMBEI < CIMHE:PDTEPI{E:IH
BnapendAT AREHIrosa TatbsHa AnekcaHapoBHa
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6. YHUEBHO-METOJINYECKOE H UHOOPMAIIMOHHOE
OBECIIEYEHUE JUCHHUILJIMHbI

6.1. IlepeyeHs OCHOBHOH H JONOJIHATE/ILHOH JIHTEPATYpPbI, HE0OX0THMOH
JIJISI OCBOCHUSI THCIHILTHHbI

6.1.1. IllepeueHs OCHOBHOM JIHTEPATYPbI
baprimera A.B., bannun K.B., I'omor P.C., Ilepenepses U.M. Unnoamuu: YuebOnoe

nocobue / Iloxg oOmi. pen. a.5.H., npod. A.B. bapeimeson. — 2-e u3n. — M.: M3narenscko-
ToproBas kopnopauus «/lamkos u K », 2018.

6.1.2. IlepeyeHn JOMOHHUTE/ILHOH JIHTEPATYPHI

HMunoBannonnenit menemkment : Kypc gekuuit / FO.H. Kymakos, T.C. Memepsakosa ;
M-Bo oOpazoBanus u Hayku Pocc.Denepammu, Mock. roc. ya-t. — Mocksa: MI'CY, 2019.

6.2. IlepeyeHnb YueOHO-MeTOAHYECKOI0 ODecIeYeHHSI CAMOCTOATEILHOM

padoThI 00yYaOIHUXCS M0 JUCIHILIHHE

l. METDI[HLIECKHE‘ VKd3dHHA IT0 BREIITOJIHCHHUIO MPAKTHYCCKHUX pﬂﬁﬂ’[‘ MO JUCIIHILIIHHEC

«IIpoeKTHEINT MEHETKMEHT.
2. Merognueckue peKOMEHIAIMU A7 CTYAEHTOB MO OPraHn3aiii CaMOCTOATENBEHOU

paboter mo qucnuruinHe «IIpoEKTHBIN MEHETKMEHT Y.
6.3. IlepeueHs pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKA IO HH O
ceTri UHTepHET, HEOOXOMUMBIX /IJISI OCBOEHHS JHCHHILTHHbI
1. Yausepcurerckas oubmnorexa online. http://www.biblioclub.ru.
2. 3BC «IPRbooks». http://www.iprbookshop.ru.

3. Onexrponnas dubmioreka CKOVY.. http://catalog.ncstu.ru.
4. T'ocymapcrBeHHas myOmMuHas HaydHO- Texauueckas oubnumoreka Poccum. (I'TIHTH

Poccum). www.gpntb.ru.
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