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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

09.03.04 ITporpaMMHas UH)XeHepUs

rog, Habopa rpynrbl: 2024
IIporpamMmmMmy cocTaBuiI:

Kadenpa O7 MHbopMariioHHbIe CUCTEMBI U TTPOTPaMMHast MH)KeHepHst
Bansbiureitn KoHcrantiH Biajumuposuy, cTaplimii rpernozaBarenb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmbl O7 ¢ opMaliuoHHBIE CUCTEMBI H IPOrPaMMHasi HH)KeHepUsl

3aBenyromumii kadenpoii Cemenosa E.I., a.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

O7 NHdopManMoHHBIE CHCTeMbI 1 IPOrpaMMHas HH)XXeHepHs

3aBepaytommii Kadeapoii Cemenosa E.I", f1.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJEJ/IN AHAJIN3A 1 ITPOEKTUPOBAHUSA ITPOI'PAMMHOI'O OBECIIEYEHUSA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IMK-93 — cmocobeH TreHepUpOBAaTh HOBble WM [ pelieHus 3afad  LM(POBOM  IKOHOMUKH,
abCTparupoBarbCsl OT CTAHJAPTHBIX MOje/el, TepecTpanBaTh CAMKUBIIHECS CIIOCOOBI pelleHus 3ajau,
BBI/IBUTaTh a/IbTePHAaTUBHbBIE BADUAHTHI IEHCTBU C 11e/Ibi0 BEIPAOOTKY HOBBIX ONITUMAJILHBIX a/iTOPUTMOB
YK-2 — criocoGHOCThL OTpeiesiATh KPYT 3a/jau B paMKaX ITOCTaBAeHHOU 1e/IM U BLIOUpPATh OMTUMAjbHbIE
CTI0COOBI UX pelleHus], UCXO/Is U3 AeUCTBYIOIINX MPAaBOBLIX HOPM, UMEOIIUXCSI PECYPCOB U OrpaHUUeHHHA

DOpPMUPOBAHKIO KOMITETEHI[HI C/TYKUT JAOCTIKEHUe CJIeAYIONMX pe3y/IbTaToB 00pa3oBaHus:
ITK-93

3HAHUA:

pO/ib MOZIeIMPOBAHUSI B TIPOIECCaX >KU3HEHHOIO IMK/Ia KOMITbIOTEPHBIX CHCTEM U TPOTPaMMHBIX
CpeJiCTB;

OCHOBHbIE 3ajJiaui MOJENIMPOBAHKSA B TMPOL[ECCAX aHajMW3a MW IPOEKTHPOBAHUS IIPOrPaMMHOIO
obecrieueHus;;

YMeHusi:

yMeTb OTpe/IeNiATh JOCTOMHCTBA M HEJOCTaTKW OCHOBHBIX MOje/iell aHaM3a W TPOEKTUPOBAHWsS B
paMKaxX KOHKPETHBIX MPOEKTOB pa3paboTKK MPOrpaMMHOT0 00ecreueHus;;

HABbIKU:

TIOCTPOEHMUST MOJieJielt CTPYKTYPhI U TIoBejeHs Ha si3bike UML;.
YK-2

3HAHUA:

BHU/IbI MOJIe/Iel ¥ HHCTPYMEHTOB MO/Ie/TMPOBAHMsI TIPOrPAMMHOTO 00eCIieueHust;;

YMeHUs:

yMeTh CTPOUTb MOJe/H CreludUKaiii TpeboBaHHWM, CTPYKTYpHble W IIOBeJEeHUeCKHe MOJeu
MPOrpaMMHOTO 00eCITeueHusT;;

HABbIKU:

JIOKyMEHTHPOBaHHsI Mojie/ieli aHa/iM3a M MPOEKTUPOBAHUSI C MOMOIIBI0 MTPOrPaMMHOTO 06eCreueHust

o0I111ero Ha3HAYEHMST;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucnynmaa MOJEJ/IN AHAJIN3A U ITPOEKTUPOBAHMA ITPOT'PAMMHOI'O
OBECITEUEHUS sipnisieTCs1 JUCLIMTUIMHON YacTH, (JopMUpYyeMoii yuaCTHUKAMH 00pa3oBaTeTbHBIX
OTHOIIeHUH 0/10Ka 1, TporpamMMeI IMOrOTOBKY 10 HarpaesieHuto 09.03.04 [IpoepamMmHAas UHiCeHepus..

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
NMHOOPMAIIMOHHBIE TEXHOJIOTYXA W IIPOTPAMMUPOBAHUE, WH®OPMATHKA:
OCHOBBI ITPOTPAMMUPOBAHUS, CTPYKTYPbI U1 OPIrAHM3AIINA  JAHHBIX,
OIIEPAITMOHHBIE CUCTEMBbI, BA3bI JIAHHBIX.

I[TpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHEIE ¥ 00yUaroIierocs A0 Havyana U3yyeHHs AUCLUTUIHBL:

¢ OIIK-2 — CniocobGeH MOHMMaTh MPUHLIUIIBI Pa00THI COBPeMEHHBIX MH(OPMAIMOHHbBIX TEXHOJIOTHI U
MIPOrpaMMHBIX CPeJCTB, B TOM UMC/le OTeYeCTBEHHOrO IIPOM3BO/CTBA, M UCII0/b30BaTh UX IIPU pelleHnr
3a7,a4 1ipoeCCHOHAIBHOM [iesITeIbHOCTH

e OIIK-5 — CriocobeH MHCTaI/IMPOBaTh IPOrPaAMMHOE | arrapaTHoe obecriedeHue st
WHQOPMALIMOHHBIX M aBTOMaTU3WPOBAHHBIX CUCTEM

¢ OIIK-6 — CrniocobeH pa3pabarsiBaTh aJTOPUTMBbI ¥ TTPOTPaMMBI, IPUTOHBIE /IS TPAKTHUECKOTO
WCII0/1b30BaHUsl, [IPUMEHSITh OCHOBbI MH(OPMaTHKK 1 [IPOrpaMMHPOBaHUsI K IPOEKTHPOBAHUIO,
KOHCTPYMPOBaHUIO 1 TeCTUPOBaHUIO IIPOIPaMMHBIX [1PO/IYKTOB

¢ OIIK-8 — CniocobeH oCyIIecTBAATh MOUCK, XpaHeHHe, 00paboTKy 1 aHamu3 UH(OpMaIUK 13
Pa3MYHBIX MICTOUHUKOB 1 0a3 JaHHBIX, TIPe/ICTaB/SATh ee B TpeOyeMoM (opmare C MCIO/Ib30BaHHEM
WH(QOPMALIMOHHBIX, KOMITBIOTEPHBIX U CETeBBIX TEXHOIOTHM

¢ [TK-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHbIMH, TTOMCKY UCTOYHUKOB MH(GOPMALUY 1
JAHHBIX, BOCIIPUSITUIO, aHa/IU3Yy, 3allOMUHAHHIO U Ilepejjade HH(POPMaLIMK C UCI0/b30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaKXKe C TIOMOIIBI0 a7TOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/IMYHbIX UCTOYHHKOB
JJAHHBIMHU C 11e/1bi0 3¢ QeKTUBHOTO MCII0/IH30BaHMsI TI0/TyueHHONW MH(OpMaLUU AJIs1 pellieHus 3a/a4y

e TICK-1/23.3 — CriocobeH MCI0/b30BaTh OTepalMOHHbIe CUCTEMBI, CeTeBbIe TEXHOJIOTUH, CPe/ICTBA
pa3paboTku nporpaMMHoro uHrepdetica, IPUMEHSITH S3bIKU M METOZbl (OPMaIbHBIX CrIeLU(UKaLH,
CHCTeMBbI yTipaB/ieHus1 6a3amMu JaHHbBIX

e TICK-1/23.4 — CniocobeH KUCIT0/1b30BaTh pa3/IMUHbIe TEXHOJIOTHH pa3pabOTKU MPOrpaMMHOTO
obecnieueHust



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

KYPC

CEMECTP

HaumeHoBaHHe Pa3/e/oB U AMAAKTHYECKHX eUHHIY

BCETO

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IlpakTHyeckue
3aHATHSA

CamocTonTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

T1IK-93
YK-2

Paspen 1. 3agaun Moaeup B Npoleccax aHa/Iu3a U MPOeKTHPOBaHUA
nporp 0 obec . 1.1 OCcHOBHBIe NPOLIeCChI JKU3HEHHOTO LIUK/Ia
KOMITBHOTEPHBIX CUCTEM U NPOrpaMMHBIX Cpe/cTB. 1.2 Posib MozieIMpoBaHus B
npoleccax KM3HeHHOr0 LIMK/1a KOMIBIOTEPHbIX CUCTeM M MPOrPaMMHBIX CPe/ICTB.
1.3 OcHOBHbIe 3ajila4¥l MOJIe/IMPOBAHNS B NPOLiECCaX aHa/IM3a U NPOEKTUPOBAHUS
rporpaMMHOro obecrieveHus. 1.4 Bujpl Mogieneli 1 MHCTPYMEHTOB MOZe/TMPOBaHHs
MpOrpaMMHOro obecriedenus. 1.5 IHCTPYMeHTBI MOZleTMPOBAHMS /151 TIPOLieCCOB
aHa/IM3a ¥ MPOEKTUPOBaHHs porpaMMHoro obecrieuensi. 1.6 Iporieccel
MO/Ie/IMPOBAHNSI B OCHOBHBIX METOZ0/IOTUsIX Pa3paboTKu MPOrpaMMHOIO
obecrieyeHust.

16

10

20 20

Pazpaen 2. Mopgenu cnepudukanuu TpeGosanuit. 2.1 Bugp! TpeboBaHumii K
TiporpaMMHOMY obecriedeHuro. 2.2 Buzpl Mogeneii crermdukanuy TpeboBaHuid. 2.3
VIHCTpyMeHTa/IbHbIe CPe/iCTBa IIOCTPOeHUs Mojie/iel crieljduKaliy TpeGoBaHUH.
2.4 Cnenudukauus TpeboBaHuid Ha OCHOBe cLieHapueB. 2.5 CrieluduKarys
TpeGOBaHMIT Ha OCHOBe jUarpaMM BapHaHTOB UCIIO/Ib30BanHus s13bika UML. 2.6
dopma’bHas crieluKarys TpeboBaHuMi.

38

30

20 20

Pa3pen 3. Moeu CTPYKTyphl IPOrp 0 obec M MOJie/IH TIOTOKOB
ynpasiienus. 3.1 Buzipl Mogiesieit cTpyKTypbl porpaMMHoro obecriedeHust. 3.2
Buibl Mogierieli TIOTOKOB YIIpaB/ieHus B IPOrpaMMHOM obecrieuennu 3.3
Bep6anbHble MOZie/ I Ha eCTeCTBEHHOM SI3bIKe /ISt OITMCAHHs! CTPYKTYPbI
TpOrpaMMHOT0 o6ecrieueHnst ¥ MOTOKOB yTpaB/eHHUst B TPOrpaMMHOM 06eCrieueHuu.
3.4 IHCTpyMeHTa/bHble CPe/ICTBa IIOCTPOEeHHMs] MOJieJIei CTPYKTypbl POrpaMMHOIO
obecrieuenusi. 3.5 IHCTpyMeHTa/IbHbIE CPE/CTBA MIOCTPOEHHUsI MO/e/Ieli IOTOKOB
yIipaB/ieHus1 B mporpaMmMHoM obecrieuennu. 3.6 Cpegcrea si3bika UML st
TIpe/iCTaB/IeHus MoJeseii CTPYKTYphbl MporpaMMHoro obecriederust. 3.7 CpezicTsa
s3pika UML /7151 ipe/icTaB/ieHust Mogiesieid TIOTOKOB yIIpaB/ieHHsl B TPOrPaMMHOM
obecrieuennn. 3.8 T'paduueckie, BepbasbHO-rpaduueckre U popMasbHbIe MOZETN
CTPYKTYpPbI MPOrPaMMHOTO 06ecrieueHust U TIOTOKOB YIIpaB/ieH!s: B TPOrPaMMHOM
obecrieyennn. 3.9 IIpuMeHeHHe Mogieneii CTPYKTYPbI IPOrPaMMHOT0 06ecriedeHus i
TIOTOKOB yIpaB/IeHHst B IPOrPaMMHOM 00eCreueHHH B OCHOBHBIX METOZ0IOTHsIX
pa3paboTKy MPOrpaMMHOr0 00eCreyeHust.

44

16

28

20 20

Paspen 4. Mopaenu cocr i mporp 0 oGecreyeHHs ¥ MOJAe/IH NOTOKOB
JaHHBIX. 4.1 Buapbl Mozienelt cocTosiHMI nporpaMMHOro obecreuenust. 4.2 Bugpt
Mozereli TOTOKOB JaHHBIX B IIPOrpaMMHOM obecrieuennu 4.3 BepbasbHble Mogeni
Ha eCTeCTBEHHOM $I3bIKe /I ONMCAHUs COCTOSTHUM IIPOrPaMMHOT0 obecrieueHus 1
TOTOKOB /JaHHBIX B IPOrpaMMHOM obecrieueHnH. 4.4 VIHCTpyMeHTa IbHbIe CPe/iCTBa
MOCTPOEHHsI MO/ie/Iel COCTOSIHUI pOrpaMMHOro obecrieyenust. 4.5
I/IHCprMeHTa]II)HBIe Cpe/JCcTBa NMOCTPOEHUA MOAeﬂeﬁ TIOTOKOB [1aHHBIX B
niporpaMmHoM obecriedennu. 4.6 Cpezcrsa sisbika UML [151 Tpe/icTaB/ieHust
Mozeneli coCTosiHUI porpamMmHoro obecrieuenusi. 4.7 Cpezictsa s3bika UML asist
TMpe/iCTaB/IeHHsT MO/ie/Iel TOTOKOB JJaHHBIX B TPOrPaMMHOM obecrieueHuu. 4.8
T'paduueckue, BepbanbHO-rpaduyeckre 1 GpopMasbHbIe MOJETH COCTOSHHUM
MPOrpaMMHOr0 0GecrieyeHHs U MOTOKOB JJAHHBIX B IPOrPaMMHOM obGecrieuenu. 4.9
IIpumeHeHHe Mozenel COCTOSIHUE TPOrpaMMHOI0 0becrieueHHs U OTOKOB JIaHHbIX
B IIPOrpaMMHOM obecreueHry B OCHOBHBIX MeTO0JIOTUAX pa3pa6o’nm
TIPOrpaMMHOT0 06GecrieyeHus.

51

16

35

20 20

Pa311en 5. AﬂbTepHaTHBHLIe M NepCcrneKTHBHLIE MOAXO0/bI K HCII0/Ib30BaHUI0
Moje/ieil aHa/IM3a M MPOEKTUPOBaHMA B NMPoLieccax XXH3HEHHOT0 IUK/Ia
nporpamMMHoro ofecrieuenust. 5.1 Buyipl v puMeHeHue Mozeneil aHam3a u
TIPOEKTUPOBaHUA NPOrpaMMHOI0 obecrieueHus B CrieljuaIn3vpoOBaHHBIX U
Ma/I0paclpOCTPaHeHHBIX METOZO/IOTHSIX Pa3paboTKH MPOrpaMMHOTO 0becrieyeHus.
5.2 Vicnionb30BaHKe Mogesieil aHa/iM3a M POeKTUPOBAHKsl B NPOLieccax
(yHKLIMOHMPOBaHMSI, COTIPOBOXKEHHS, TIOAAEP>KKH 1 OBTOPHOTO MPUMEHEeHHs1
NIPOrPaMMHBIX CPeACTB. 5.3 ABTOMATH3alKsI POLeCCOB KOHCTPYHPOBAHUS U
TeCTHPOBAHWS POrPaAMMHOT0 0becrieueHHst Ha OCHOBe Mo/ie/leli aHaM3a U
MPOEKTHPOBaHMSI.

31

25

20 20

Bcero 3a 8 cemecTp

180

52

26

26

128

100 100

Bcero no AucuuIIinHe

180

52

26

26

128

100 100

3.2. AyAuTOpHBII NPAKTUKYM

Homep u HauMeHOBaHMe pa3jena
AMCLIMILTHHBI

Tema MPAKTHYE€CKOIr'0 3dHATUA

Oonem,

ayp.
JacoB

Pazpen 1. 3agaun MozenMpoBaHys B
ripolieccax aHaJiv3a U ITPOeKTUPOBAHUS
MIPOrPaMMHOTO 006eCIieueHusl.

Buzp! Mojiesiell 1 MTHCTPYMEHTOB
MO/Ie/TUPOBaHKsI TPOrPaMMHOTO 00ecTieueHust

Pa3men 2. Mogenu crietiudukaryim
TpebOBaHUI.

VHCTpyMeHTa/IbHbIE CPeICTBA TIOCTPOEHUS
Mo/iesielt crielfuduKanuy TpeOoBaHUMA

Brimonnenue UTTP1

24237




4 |Pa3sgesn 3. Mogenu CTPyKTypBI IpOrpaMMHOro (VIHCTpyMeHTasbHbIe CpefCTBa IIOCTPOEHUS 2
obecrieueHUs1 1 MOZIe/TM TIOTOKOB YTIpaB/IeHHsI. |MOZe/ei CTPYKTYpbI IPOrPaMMHOTO
o0becrieueHusi ¥ MoZesield TIOTOKOB
yTIpaBJieHusI B IPOTPaMMHOM 00ecTieueHnn
MeTo/b! NOCTPOEHUS] OCHOBHBIX BU/I0B
5 Mozesiell CTPYKTYpbl IPOrpaMMHOTO ?
obecrieueHusi 1 Mofesield TIOTOKOB
yIipaB/ieHusi B IPOrpaMMHOM obecrieyeHnn
6 Breimonnenue UTP2 4
VIHCTpyMeHTa/IbHbIe Cpe/iCTBa TOCTPOEeHHUs
7 MoZiesiell COCTOSTHUM NTPOrpaMMHOI0 9
o0ecrieueHusi 1 Mofesield TIOTOKOB JaHHBIX B
. MPOTrpaMMHOM 00ecTieueHnH
Pa3pen 4. Mogenu coCTosIHAM NTPOIPaMMHOIO
MeTo/b! TOCTPOEHUS] OCHOBHBIX BU/I0B
obecrieueHNs1 U MOJIe/IM TIOTOKOB JJaHHBIX. . o
8 Mozesiell COCTOSTHUM MTPOrpaMMHOI0 ’
obecrieueHusi 1 MoZesield TIOTOKOB JAaHHBIX B
MPOTrpaMMHOM 00ecTieueHnH
9 Breimonnenue UIP3 4
Vcnionb3oBaHue Mojenieil aHanusa u
Pa3zpen 5. AnbTepHaTUBHBIE U MIEPCIEKTHBHbIE
o MPOeKTUPOBAHKUS B Mpolieccax
TIOAXOABI K UCIO/Ib30BAHUIO MOZiesiel aHann3a
10 (PYHKLIMOHUPOBaHUs, COTIPOBOK/EHNS, 2
1 IPOEKTUPOBAaHUA B NPOLieCccax KU3HEHHOTO
TOJ/IeP>KKU Y TIOBTOPHOTO TIPUMeHeHHUst
LJMK/Ia TIPOrPAMMHOT0 0becrieueHus..
MIPOrPpaMMHBIX CPefiCTB
Bcero 3a 8 cemectp 26
3.3. CamocronaTenbHast padora crygenra (CPC)
Ne Oo0neMm,
o/ Homep 1 HauMeHoBaHMe pasfeia JUCHUIIMHBI Copaep)xaHue y4e0HOro 3a/JaHUs 4acoB
W3yuenue npeslyCMOTPEHHBIX
1 MpOrpaMMOoM AUJAKTUYEeCKUX 5
e/IMHUL] [10 peKOMeH[yeMoi
Pasgen 1. 3agaun MoZiesTMpoBaHys B Ipolieccax aHanau3a v uTepaType
TIPOEKTUPOBAHUS MTPOTPaMMHOTO 00ecIieueHusl.
9 IloaroToBkKa K IpakTU4eCKUM 3
3aHATHAM
3 Beinonsenue nepsoro stara KP 2
4 INoaroToBkKa K MpakTUyeCcKUM 10
3aHATUAM
5 BeinosiHenue nepeoro srana KP 4
6 Paszen 2. Mogenu crielfuuKaiu TpeboBaHUM. Ogopmrene oryera o UITP1 4
W3yuenue npeyCMOTPEHHBIX
v MpPOrpaMMOM IUJaKTHUYeCKUX 12
e/IMHUL] [10 peKOMeHlyeMO
JuTeparype.
W3yuyenue npeyCMOTPEHHBIX
8 MpOrpaMMOoN AUJAKTUUYEeCKUX 10
eIMHUL] 110 peKOMeH[yeMoi
Paszen 3. Mogenu CTpyKTypbl IPOrpaMMHOIO Teparype.
9 obecrieueHHsI U MOJIe/TM TIOTOKOB YTIPaB/IeHVS. IloaroToBKa K MpakTU4yeCKUM 10
3aHATUAM
10 Odopmiienne otueta o UITP2 4
11 Brinonnenue Broporo stana KP 4
12 |Pa3gen 4. Mogenu cOCTOSIHUM MTPOrpaMMHOI0 Odopmnenue otueta rno UIP3 5
obecrieueHus U MOJeJ/Ird IMOTOKOB JaHHBIX. HqueHHe MpeayCMOTPEHHBIX
13 TpOrpaMMo AWJaKTUUYeCKUX 15
e/IMHUL] T1I0 peKOMeHlyeMoi
JuTeparype.
14 INoaroroBka K pakTU4yeCKUM 10
3aHATUSAM
15 Brimonsenue sroporo stana KP 2
7 24237




16 Brinonsenue tpetesero stana KP 3
17 ITonroToBka K npakTuyecKum 10
3aHATUSIM
Paspen 5. AnbrepHaTUBHBIE M [IEPCTIEKTHBHBIE MTOAXOZBI K
o W3yueHne npesyCMOTpPEeHHBIX
HCII0/Ib30BaHUIO MOZie/iell aHa/i13a v MPOeKTUPOBaHUs B M
MpOrpamMMOU JAUaKTHYe CKUX
18 |mpoueccax >KM3HEHHOTO LMK/Ia MPOrPaMMHOTO N 12
eIUHULL [0 peKOMEeHAyeMOou
obecrieueHws.
JuTeparype.
19 BrinonHenue Tpethero stamna KP 3
Bcero 3a 8 cemectp 128
3.4. KypcoBas pa6ora
IMEPNO/
COJEPXAHUE 3TAITA NCIIO/IHEHUSA TUTAHUPYEMOE
BPEMHSI (uac)
(uepenu cemecTpa)
Ortar 1. [TocTtpoeHue mogenu aHanusa 1o teme BKP.. 1-4 6
Oran 2. ITocTpoeHue Mojieiu mpoeKTupoBaHus o Teme BKP. 5-8 6
Oran 3. [TocTpoeHue Mogenu peanusauuu 1o teme BKP.
o 9-13 6
OdopmiieHre rOTOBOM PabOThI.
Bcero 3a 8 cemectp 18
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIJIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2(3|4 5 6 9 10 11 12 13
8 Otu. mo [13 | AP Otu. o I13 | AP Otu. 1o 13 Bomnp. 9k3, KP

YcnoBHbIe 0003HAUEHUS:
P — nuarHocThueckasi paboTa;

Ortu. 1o I13 — oTueT No NpakKTUUECKOMY 3a/|aHUIO;

Bormp. 9K3 — BONpOCHI K 5K3aMeHY;
KP — xypcoBast paboTa.

TeKyIIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B JUCKPETHbIE BDEMeHHbIe HHTEpPBAJIbI B
cnemyromnux dhopMax:

e HArHOCTHYECKas pabora;

¢ OTYET MO MPAKTUUECKOMY 33/IaHHIO;
e BOMPOCHI K IK3aMEHY;

e KypcoBas paboTa.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . YnpaBnenue nporpamMmmHbiMy ipoektamu. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, o71.
pec.

2. . Yrpaenenue niporpaMMmHbiMu TipoekTamu. CI16.BT'TY "BOEHMEX" um. /. ®@. YcTuHoBa, 2013, 62
3K3.

3. A. B. ®neronros, 1. FO. MattormmueB. . MogenmrpoBadve nadopmaiiioHHbix cucteM. Unified Modeling
Language. Cankr-ITetepOypr: Jlanb, 2022, 371. pec.

4. 1. C. IletyxoB. . Paspabotka nporpamMmmuoro obecrieuenusi. CI16.BI'TY "BOEHMEX" um. [I. @.
Ycrtunosa, 2007, 351. pec.

5. W. C. ITetyxo.. Pa3pabotka mporpammuoro obecneuenust. CI16.6T'TY "BOEHMEX" um. []. .
Ycrunosa, 2007, 74 3K3.

6. K. B. Poues. . InpopmaloHHbIe TEXHOIOTUN. AHAMNU3 U TIPOEKTUPOBaHUe NH(POPMAITMOHHBIX CICTEM.
Cankr-TTetep0Oypr: Jlanb, 2022, 371. pec.

7. K. B. Poues. . IHpopMaLMOHHBIE TeXHOMOTUH. AHAIN3 U IPOEKTUPOBaHKe NH(OPMAIIMOHHBIX CUCTEM.
CII6.: JTaus, 2019, 10 3K3.

8. M. B. I'puropres, U. Y. I'puropresa. . [IpoektrpoBanue nHGOpMaLMOHHBIX crucTeM. Mocksa: FOpaiir,
2022, a51. pec.

9. C. M. CraposietoB. . OCHOBbI TeCTUPOBAHUS 1 BepHU(bHUKALMK IIPOrpaMMHOro obecrnieuenus. CaHKT-
IMetepbypr: Jlauk, 2020, 371. pec.

10. }O. I. Kapmios. . Model Checking. Bepucukariys napa/uienbHbIX U paciipefe/iéHHbIX IPOrPaMMHBIX

cuctem. CIT16.: BXB-ITetep6ypr, 2010, 7 3K3.

5.2. JlononHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:

1. C. M. CraposneToB. . OCHOBBI TeCTUPOBaHUS 1 Bepr(UKaLy porpaMmHoro obecrneyenus. CI16.: Jlanb,
2018, 3 9K3.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCypcoB UH(POPMAI[UOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUINHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://www.uml.org/ — Welcome To UML Web Site!;

2. http://e.lanbook.com/ — DBC JlaHb;;

3. https://urait.ru/ — O6pa3oBarenbHas riathopma «FOpaiiT». 1711 By30B U CCy30B.;;

4. http://library.voenmeh.ru/jirbis2/ — P“P»P°PIPSP°CII; — ®yHiameHTanbHast onbmoteka BT TY
«BOEHMEX» um. [1.®. YCTUHOBAS;

5. https://wiki.gnome.org/Apps/Dia — Apps/Dia - GNOME Wiki!;

6. http://umldesigner.org — UML Designer Documentation.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HatrionasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHia
(yHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBu/ia, cTaHAapThl
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMalMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:



1. Code::Blocks;
2. LibreOffice;
3. Linux.

5.6. 'adopmarioHHbIe TEXHOIOTHH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcreom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;

2. Code::Blocks;
3. LibreOffice;
4. Linux.

6.3. IIpouee:

1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
MOJEJ/IN AHA/IU3A 1 ITIPOEKTUPOBAHUSA ITPOI'PAMMHOI'O OBECIIEYEHU ST

AnHoTanusa paboueii nporpaMMsl

Mucuyniuaa MOJEJ/IM AHAJIM3A W ITPOEKTHUPOBAHMSI ITPOTI'PAMMHOI'O
OBECIIEYUEHUS sBnseTcs AMCLUIVIMHONW YacTH, (OPMHpPYeMOH YyuyacTHHKaMHM 00pa3oBaTe/IbHBIX
OTHOIIeHUH O0yioka 1, MporpamMmbel TOATOTOBKM IO HampasiaeHuto 09.03.04 IIpoepammHas uHCeHepus.
MucuynnvHa peanusyetcs Ha ¢dakynsrere O EcrectBenHonayuneiii BI'TY "BOEHMEX" um. 1.®. YctuHoBa
Kadezpoit O7 MHdopmaroHHbIe CUCTEMBI U TIPOTPaMMHasi HH)KeHepHsl.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
ITK-93 criocobeH reHeprpoBaTh HOBbIE WU [I/Isl pellieHus 3aad b pOoBOH SKOHOMUKH, abCTParupoBaThCs OT
CTaHZAPTHBIX MOJIe/IeH, TIepecTparuBaTh CJIOKHUBILIHECS CIIOCOObI PeIlleHus 33/iad, BbI[BUTaTh aJbTePHATUBHbIE
BapUaHThI IEUCTBUH C 1]eJIbI0 BEIPAOOTKU HOBBIX ONITUMAJIbHBIX a/ITOPUTMOB;
YK-2 ciocoGHOCTB oTpe/ie/iATh KPYT 3aJau B paMKaX IMOCTaB/JIeHHOM 11eJTH U BLIOUPATh ONTUMA/IbHBIE CITOCOOBI
UX pelleHus], UCXO/s1 U3 AeNCTBYIOIIMX ITPABOBBIX HOPM, UMEIOIIUXCSI PeCYPCOB 1 OrPaHUUEeHHA.

Copep>xaHue AUCLMIUIMHBI 0XBaThIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C UCMO/Jb30BAaHUEM MOZesiell pa3MuHbIX
THWIIOB, BKJ/IFOYasi TEKCTOBbIe Ha MCKYCCTBEHHBIX M eCTeCTBEHHBIX s3blKaX, rpaduueckve U ¢dopmasbHble, B
TpoLeCccaxX >KU3HEHHOTO I[MK/Ja TMPOrPaMMHOrO oO0ecrieueHWs Ha CTausiX aHa/lu3a U IPOEKTUPOBAHMSL.
PaccMaTpuBaroTCst TIPUHLIMTIBI OTIpe/ie/ieHHst TIOTPeOHOCTel B MOZIe/TMPOBAaHMU U BBIOOpA TUTIOB MOAemed s
pellleHUs] KOHKDETHBIX 3a/iad, MeTOZbl MOCTPOEHUs W HWCIOb30BaHUS Mojesed [/ JAOCTVDKeHUs Lesei
Tporjecca, BK/IIOUasi IpUMeHeHre CIiel[Hali3UPOBaHHBIX NHCTPYMEHTA/IbHBIX CPEJCTB.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:

Tekymuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJIUTCS B IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
* OTYET IO MPAKTHUECKOMY 3a/]aHHIO;
¢ BOIMPOCHI K 3K3aMeHY;
e KypcoBas paboTa.

IIpomMeskyTouHasi arTecTamus POBOAXUTCS B popMax:
e 9K3aMeH.

OO01jast  TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 5 3.e., 180 u. TIporpamMMol AWCIUITUHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHSA (26 u.), TpakThueckue 3aHATHS (26 u.), camocTosiTesibHass paboTa
crygenra (128 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MOJEJ/IN AHA/IU3A 1 ITPOEKTUPOBAHUS ITPOI'PAMMHOI'O OBECIIEYEHU ST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLUMIIMHBI cocTaBgeT 180 4., U3 HUX 52 4. ayUTOPHBIX 3aHATUH, U 128 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaunmenoBanue PexoMeHIveMast THTeDaTyDa TpyaoeMKoOCTb,
padoThI a paryp yac.
Paszpen 1. 3ajaun MoAe/ IMpOBaHus B IIpoLieccax aHa/iM3a ¥ NPoeKTHPOBaHKsA NPOrPaMMHOI0
obecreueHus.
C. M. CraposieToB. . OCHOBbI TeCTUPOBaHUs U BepU(PUKaLIN
Wsyuenue niporpaMmMmHoro obecrneuenus:: CII6.: JTanb, 2018 (4.1-4.5)
Mpe/yCMOTPEHHBIX M. B. I'puropses, U. U. I'puropeesa. . [IpoektrpoBanue
MpOrpaMMOoii vHopMaMoHHbIX cucteM: Mocksa: FOpaiit, 2022 (2)
JAZIAKTHUeCKIX N. C. ITetyxoB. . Pa3paboTka rnporpaMMHOro obecreueHust: 5
e MHHI] 110 CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunogra, 2007 (1.2, 1.3, 2.1)
peKOMeH 1yeMoit K. B. Poues. . UHpopMalL[OHHbIe TEXHOMIOTHU. AHaNN3 U
MuTepaType NIPOEKTUPOBaHUe NHPOPMALMOHHBIX cucTeM: CaHKT-IleTepOypr:
Jlans, 2022 (4.1-4.6)
C. M. CraposetoB. . OCHOBBI TeCTUPOBaHHUs U BepruHrKaLuH
TloAroToBKa K nporpamMmMHoro obecrieuenusi: CaHkr-IlerepOypr: Jlanb, 2020 (4.1-
MpaKkTUyeCKUM 4.5) 3
3aHATHSIM N. C. TTetyxoB. Pa3paboTka mporpaMMHOT0 00eCTieueHus:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2007 (1.2, 1.3, 2.1)
BbIOHEHHE N1EPBOTO K. B. Poues. . IHdopMaLjioHHbIe TEXHO/IOTMU. AHaNIN3 U
TIPOeKTHPOBaHHe MHpOPMaLMOHHBIX cucTeM: CII06.: Jlanb, 2019 (4.1- 2
stana KP 4.6)
Wroro no pasgeny 1 10
Pazgen 2. Mopenu cnenuuKanuy Tpe0OBaHMI.
IToaroroska K C. M. CraposetoB. . OCHOBBI TeCTUPOBaHHUs ¥ BeprUHUKaLUH
NpakTU4eCKUM nporpamMmHoro obecrieuedusi: Cankr-IletepOypr: Jlanb, 2020 (2.1- 10
3aQHATUAM 2.5)
BBITNO/THEHHe epBoro N. C. ITetyxoB. . PazpaboTKa MporpaMMHOro 00ecCIieueHus:
stana KP CII6.BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (1.2,2.2) 4
Ocopmrenue oTueta C. M. CraposetoB. . OCHOBBI TeCTUPOBaHHUS U BepuHUKaLH
o UTIP1 nporpamMmHoro obecrieuenusi: CII6.: Jlanb, 2018 (2.1-2.5) 4
Viayerme U. C. TletyxoB. Pa3paboTka nmporpaMMHoro obecrieqeHus: 12
i ——— CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHogsa, 2007 (1.2,2.2)
o 1O. I. Kapnos. . Model Checking. Bepuduxkarys napanienbHbIX U
MpOrpamMmmoin . i .
pacrpe/ieIEHABIX porpaMMHbIX cuctem: CI16.: BXB-ITetepOypr,
UaKTHYe CKUX 2010 (2,5,6)
GAMHIL TO o A. B. ®nerontos, U. 0. Martommues. . MozenposaHue
ﬁzﬁce)MgfﬂyeeMOH nHpopmaonHbix cucteM. Unified Modeling Language: CaHKT-
patype. IMerep6ypr: Jlans, 2022 (pa3zgen "IuarpaMMbl BapUaHTOB
WICII0/Ib30BaHusA "
K. B. Poues. . IndopmaloHHbIe TeEXHOIOTUN. AHAINU3 U
MPOEKTUPOBaHNe NHPOPMALMOHHBIX crucTeM: CaHKT-IleTepOypr:
Jlanb, 2022 (4.1-4.6)
. YripaesneHue riporpaMMHbiMu ripoektamu: CIT6.BTTY
"BOEHMEX" um. []. ®. YctuHoBa, 2013 (2)
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K. B. Poues. . lHpopmal[ioHHbIe TEXHOIOTUN. AHANMN3 U
TIPOEKTHPOBaHUe MHPOPMaLMOHHBIX cucTeM: CII06.: Jlanb, 2019 (4.1-
4.6)
M. B. I'puropses, U. U. I'puropsesa. . [IpoektupoBanue
vHMOopMalMOHHBIX cucTeM: Mocksa: FOpaiit, 2022 (3)
. ¥ripaBjeHue nporpaMMHbiMu ripoektamu: CIT6.BT'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2013 (2)
Wtoro no pa3neny 2 30
Paspen 3. Moje/i CTPYKTYpbI IPOrPaMMHOI0 00ecrieueHUs U MOJie/TH MIOTOKOB yIpaB/IeHHs.
K. B. Poues. . IndopmalijioHHbIe TEXHOJIOTUH. AHAIU3 U
MPOeKTUPOBaHue HHPopMaLoHHbIX cuctem: CII6.: JIanb, 2019
(3.2,3.3,3.5)
1O. I. Kapnios. . Model Checking. Bepudukaius napasienbHbIX 1
W3yuenue pacripe/ie/IéHHbIX MporpaMMHbIX cucteM: CIT6.: BXB-ITetepOypr,
HpEAYCMOTPEHHBIX 2010 (3.2, 3.3, 3.5)
[porpammon K. B. Poues. . lHpopmal[MoHHbIe TEXHOIOTUN. AHANMN3 U
AUJaKTHIEeCKNX MPOEKTUPOBaHKMe MHPOPMALMOHHBIX cucTeM: CaHKT-IleTepOypr: 10
€AMHAL IO Jlans, 2022 (3.2,3.3,3.5)
peKOMEHlyeMOn M. B. I'puropres, 1. U. I'puropwesa. . [IpoekTrpoBaHue
JiTeparype. rHMopMalMOHHBIX cucTteM: Mocksa: FOpaiit, 2022 (4-6)
N. C. ITetyxoB. . PazpaboTKa MporpaMMHOro 00ecCIieueHus:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2007 (1.3, 2.2)
U. C. ITeryxoB. Pa3paboTka mporpaMMHOro obecrieueHust:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2007 (1.3, 2.2)
C. M. CraposieToB. . OCHOBBI TECTUPOBaHUS U BepU(PUKaLIIU
TloAroToRKa K niporpaMMHOTo obecrieuenusi: CaHkt-ITetepOypr: Jlanb, 2020
MpaKkTUueCKUM (2.2,2.3) 10
S —— . YripaBjeHue nporpaMMHbiMu ripoekramu: CIT6.BT'TY
"BOEHMEX" nm. []. @. YctunoBa, 2013 (2)
C. M. CraposetoB. . OCHOBBI TeCTUPOBaHHUs ¥ BepUHUKaLUH
niporpamMmHoro obecrieuenust: CI16.: Jlanb, 2018 (2.2,2.3)
OdopmIenue oTueTa . YripaBnenue riporpaMMHbIMy Tipoektamu: CI16.BI'TY
o VIITIP2 "BOEHMEX" um. []. ®. YctuHosa, 2013 (2) 4
A. B. ®neronTos, 1. FO. Martommues. . MopenupoBaHue
nHpopmaronHsbix cucteM. Unified Modeling Language: CaHKT-
[Metep6ypr: Jlaub, 2022 (, pa3aesbl «/JparpaMMbl KIacCoB»,
BeirosiHenye BTOporo «JIrarpaMMbl KOMIIOHEHTOBY, «/JuarpaMMel JiesiTeIbHOCTH», 4
stana KP «JxarpaMMBbl pasBepThIBaHU», «/JuarpamMmel
TI0C/Ie/JOBaTeTbHOCTH»)
Wroro no pa3geny 3 28
Pa3zaen 4. Mope/u COCTOAHHE MPOrpaMMHOro 00ecrieueHusi 1 MO/Je/TH MIOTOKOB JaHHBIX.
OdopmiieHne oTyeta
5
o UIIP3 M. B. I'puropses, U. U. I'puropresa. . [IpoektupoBanue
U3yuenne vHopMaMoHHBIX cucteM: Mocksa: FOpaiit, 2022 (7)
Npe/lyCMOTPEHHBIX N. C. ITetyxoB. Pa3paboTka mporpaMMHOTo 06eCTieueHus:;
TporpamMMoii CII6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2007 (2.2, 2.3)
AUJaKTHUeCKAX . YTIpaB/ieHye IporpaMMHbIMU TIpoekTamu: CI16.BT'TY 15
€/IMHUL] 110 "BOEHMEX" um. [I. ®. YctuHoBa, 2013 (2)
peKoMeH/[yeMOi . YripaBnieHre nporpaMMHbIMU ripoektamu: CII6.BI'TY
JIMTEpaType. "BOEHMEX" um. []. @. YctunoBa, 2013 (2)
IToproroBka K N. C. TTetyxoB. . Pa3paboTka nporpaMMHOro obecreueHust:
NpakTU4eCKUM CII6.BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2007 (2.2, 2.3) 10
3aHSITUSIM A. B. ®neronTos, Y. FO. MaTtomyeB. . MogenvpoBaHue
BBINOHEHME BTOPOTo nHdopmaioHHbIx cucteM. Unified Modeling Language: CaHKT-
stana KP [MetepOypr: Jlanb, 2022 (pa3zaenbl «/uarpaMMbl COCTOSTHUSI», 2
BoINO/HEHHe TPeThero «/lmarpaMMeI 1OC/IeI0BaTeIbHOCTe», «/[uarpaMMbl KOOTIePaI[u» ) )
srana KP
Wrtoro no pasgeny 4 35
Pa3fen 5. AnbTepHaTHBHbIE U NTePCIeKTUBHBIE IIOAX0/bI K HCI0/Ib30BaHUIO MO/ie/IeH aHa/iu3a 1
NMPOEKTHPOBAHHUS B MPOIeCCax XU3HEHHOT0 LMK/Ia MPOrpaMMHOro obecreyeHust.
[Togroroeka K C. M. CraposieToB. . OCHOBbI TeCTUPOBaHUs U BepU(PUKaLIN 10
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MpaKkTUYeCKUM nporpamMmmHoro obecrieuerus: Cankrt-ITetepOypr: Jlanb, 2020 (4.1-
3aHATUAM 4.5)
W3syueHne C. M. CraposneToB. . OCHOBBI TeCTUPOBaHUS U BepuUKaLUU
TIpe/lyCMOTPEHHBIX niporpammHoro obecrnieuenust: CII6.: Jlanb, 2018 (4.1-4.5)
TIpOrpamMMoit . ¥nipaBeHuve nporpaMMHubiMu ripoektamu: CI16.BT'TY
JUIAKTAUE CKUX "BOEHMEX" um. ,Z[ d. yCTI/IHOBa, 2013 (2) 12
€/JMHHL] TI0 N. C. TTetyxoB. . Pa3paboTka mporpaMMHOTr0 00ecreueHust:
peKoMeHlyeMoit CII6.BI'TY "BOEHMEX" um. [T. ®. Yctunosa, 2007 (1.2, 1.3, 2.1-
nUTeparype. 2.3)
M. B. I'puropses, U. Y. I'puropsesa. . [IpoektupoBanue
rH(bOopMaLIMOHHBIX cucTeM: Mockga: FOpaiit, 2022 (8, 10-12)
N. C. ITetyxoB. Pa3pab0Tka ImporpaMMHOro 00eCrieueHus:
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MOJEJI AHAJ/IU3A U ITPOEKTUPOBAHNS ITIPOIT'PAMMHOI'O OBECIIEYEHHUSA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOIPOCHI K 9K3aMeHY;

e OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e KypcoBas pabora;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Bonpocsl K 3K3amMeHy

Bormpocs! K 3k3ameny cogepxxarca B YMK 1ucHUIIIMHEL
IIpy noAroTOBKe OTBETOB Ha TeOpETUYECKUE BOMPOCHl PEKOMEH/YeTC sl TIOMUMO TeKCTOB JIEKL[MI UCII0/Ib30BaTh
HCTOUYHMKY OCHOBHOM U [JOTIOJIHUTEIBHOM JIUTepaTyphl.

OTuer Mo NPaKTHYECKOMY 3aaHHI0

ITpu MOATrOTOBKE K BHIMOJHEHHUIO MPAKTHUECKUX 33/IaHUI PEKOMEHZYeTCsl IOBTOPUThL TEOPETHUECKHE
CBeZIeHHsI TI0 TeMe JJAHHOM paboThl B COOTBETCTBUU C YKa3aHHUMH B Tabmuiie IIprioykeHust 3 K HaCTOsILeH
paboueii iporpamme. IIpu MOATOTOBKE K 3allliTe PeKOMEHAYeTCs TIOATOTOBUTE OTBETHI Ha KOHTPOJIBHBIE
BOTPOCHI TI0 TeMe JaHHOW paboThl. B ciydasix 3aTpygHeHui 00palaThbCsi K MperofiapaTesio Ha ouepejHOM
MPAaKTHUECKOM 3aHSTHUH WM Ha KOHCY/IBTALIH.

K kaxkgomy T13 HeoOX0ZIMMO TIOITOTOBUTE OTUET B 37IEKTPOHHOM BH/Ie. TToc/ie BBITIONHEHUS OTUeTa ero
HEoOXO0/IMMO TIPe/IOCTaBUTh Ha MPOBEPKY Tpero/jaBaresito (IMbo JUUHO, TMOO0 TTOCPeICTBOM €KTPOHHOM
nouTsl). [1py BeInosHeHNH oTvyeTa pyKoBogcTBoBaThcsl ['OCT 7.32-2017. CocTaB oTYeTa ONMUCHIBAETCS B
MOCTaHOBKe 3aja4uu Kaxkzaoro I13.

13 cumTaeTCs BBINOJIHEHHBIM U 3all{MI|eHHbIM YCITeLIHO IIPU YCI0BUU:

- Ha/IMUMsi KOPPEKTHOTO pellleHus TT0CTaBJIeHHOM 3a/1au;

- Ha/IMYMS OTYeTa;

- 3aiuThI 13 10 KOMIJIEKTY TeCTOBBIX BOMPOCOB AJ1 3aiuThl 13, pasmerenHoro B Y MK aucuunivHel.

Kputepuu onienuBanus [13 B Oasiiax yka3aHbl B TEXHOJIOTMUECKOH KapTe AUCLIMIUIMHGL 13 cunTaercs
BBITIOJTHEHHOM TIPU YCIOBUHU TIO/TyUeHHs] He MeHee TTO/IOBHHBI 0a//IOB 0T MaKCUMYyMa 3a 3ajjaHie, yKa3aHHOTO B
TeXHOJIOTMUeCKOM KapTe.

KypcoBas pabora

B pamKkax Kypca rnpejfiosiaraeTcsi HarucaHue KypcoBoi paboThl, MpeicTaB/stollel cob0ii ocTpoeHue
Mo/iesieli aHaIM3a, ITPOeKTUPOBAHKS U pear3alliu 10 TeMe BBITYCKHOM KBa/TH(hHKAIJMOHHOH paboThI.
Kpurepunu orjeHrBaHus:
Kypcogasi pabota fomyckaeTcs K 3aijuTe Py CIeAYIOMINX YCIOBUSIX:
- KOpDPEKTHOe TI0CTPOeHre MoJiesielf;
- ohopmsieHHe OTUéTa CoriacHo rosioykeHuto o KP/KII;
- COOTBETCTBHUE MIOCTPOEHHBIX MO/ie/iel BRIOpaHHOH TeMe.

BeimonnenHast KP orjeHHBaeTcs 1Mo NATHOAMIILHON CUCTEME B TIPOLiecce 3alUThl. Bo Bpems 3allUThl CTY/IEHT
JIO/DKEH OTBETUTh Ha BOMPOCKI 110 TeMe KP 1 mocTpoeHHbIM Moie/siM. TIpy olleHUBaHUU KYPCOBOH paboThl
YUYUTBIBAKOTCA C/IeAYIOLIe KPUTEPUU:

- COOTBETCTBUeE MOCTPOEHHBIX MOJe/iel CTaHAapTaMm;

- COOTBETCTBUE TIOCTPOEHHBIX MO/ie/iell BhIOpaHHOMY TIOAX0/Y K MPOEKTHPOBAHMIO;

- TIOJTHOTA OTMCAHUSI BEIOPAHHOU TEMBI C TIOMOILBIO TOCTPOEHHBLIX MO/IeJeH;

- KOPPEKTHOCTb 0(hOpPMJIEHHS OTUETA K KyPCOBOM paboTe;
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- TIOJTHOTA ¥ KOPPEKTHOCThL OTBETOB Ha 33/laHHBIE B XO7Ie 3aI[UThI PAOOTHI BOMPOCHI.
ITpu He BBITIOIHEHWH YKA3aHHBIX KDUTEPUER OIIEHKA KYPCOBOM paboThl OyzieT cHbKeHa. TOUuHOe BIMsSHUE
Ka)X/IOTO 13 KpUTEPHEB Ha (MHAILHYIO OLIEHKY TIPUBEIEHO B pasziesie KypcoBas pabora B Kypce SUOC.

JK3aMeH

[TepeueHb TeOpeTHUeCKUX BONPOCOB K 3K3aMeHY, Mpe/cTaBaeHHbld B Y MK AUCLIUIIIUHEL,
TIpef0CTaB/seTCs perno/aBaresieM. 3a/jlaui COOTBETCTBYIOT ITPOrpaMMe IpaKTUUeCKUX 3aHATUH. [1pu
TOJTOTOBKE OTBETOB Ha TeOpeTHUeCKHe BOMIPOChl peKOMeH/yeTCsl TOMHUMO TeKCTOB JIEKLIMI UCII0/Ib30BaTh
VICTOYHUKY OCHOBHOW M ZIOTIO/IHUTETbHOM uTepatypbl. Ocoboe BHUMaHWe Clie[yeT yAeTUTh TOATOTOBKe
MPaKTUYeCKUX NIPUMEPOB K TeOpeTHYeCKAM 3K3aMeHAaLMOHHBIM BOIIPOCaM.

[1pu ycn0BUY He BBITOMHEHHUs CTY€HTOM MpaKTUUeCKUX 3a/laHri, IOMUMO TeOpeTUYeCKHUX BOMPOCOB, eMy
TIpe/IJIaratoTCsl 3a/1auM, TIPe/ICTABISIONIe CO00 (hparMeHThI He BLIMOTHEHHBIX TIPAKTUUYECKUX 3aJaHUH.
BhImnosiHeHWe JaHHBIX 3a/iau AB/SeTCs 00s13aTe/TbHBIM TpeboBaHUEM JI/1S TTOJTyUeHHsI OIIEHOK "'X0poIio” U
"OT/IMYHO".

Ha sK3aMeHe CTyleHTY TIpe/ijlaraeTcs jBa TEOPeTUUECKUX Bompoca. I[IpH ycIienHoMm oTBeTe Ha 06a Borpoca
BBICTaBJISIETCS OL|eHKAa «OTJIMYHO». [Ipy OTBeTe Ha OWH U3 [BYX MpeJI0KEHHBIX BOIIPOCOB MpenojanarenemM
MOXXeT OBITh BBICTAB/IEHA OL[€HKA «XOPOIIIO» TIPH YCIEITHOM BBITIOTHEHUH BCEX TIPAKTUUECKUX 3aaHuid. TIpu
OTCYTCTBHUH YCTIELTHBIX OTBETOB 3a4eT MOXeT ObITh 0)OPMIIEH C OL[EHKOM «y/IOB/IETBOPUTETHHO» Ha
OCHOBAHWH YCIIEIITHOTO BHIMOJIHEHUS TTPeJyCMOTPEHHBIX paboueli MporpaMMoii TIpakTUUeCKUX 3aAaHuii. [Tpu
HeCBOeBPeMEeHHOM W/IM HETIOJIHOM BbITIO/THEHUH MPAKTUUeCKUX 3aZlaHUM U TTPU HeYCIIelTHOW cjauu SK3aMeHa
BBICTABJ/IIETCS OL[EHKA «He CIaHO».
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B S E
KOHTaKTHOM & m ga g %
bopme e L5 i
=" 2 = ez < A
O = =) s < s @ g O
& g HaumeHoBaHue pa3/jie/ioB U E £ = 2 §_ & oNe)
E = JUAAKTHYECKHX eIHHHUI] &) o = § E E : g § E B
) R 5| E|gE|88 < S I
[£a] v = R S8 b =
&) v | EE| =8 <O
/M = =8O &M ~ o o
=} al’ 1 =
= 2 | X =
= | > S}
Pa3pen 1. 3apaun
4 g |MOJeIMpOBAaHMA B MpoLeccax 16 6 4 9 10 20 | 20 Bormpocsl k
aHa/Ii3a U NPOeKTHPOBaHUA 9K3aMeHy
MpPOrpaMMHOro o0ecrneyeHusl.
Bompocs! K
9K3aMeHY,
4 | g [Paspen 2 Mopem ) 38 | 8 | 2| 6 | 30 | 20| 20 | Oruermo
cnenuuKauu TPe0OBaHUIA.
TPAKTUYECKOMY
3aJJaHUI0
Bompocs! k
Pa3zpgen 3. Mopenu CTpyKTypbI 3K3aMeHy,
4 8 |mporpammuoro obecrieuenusiu | 44 | 16 8 8 28 20 | 20 OtueT 1o
MOJe/IU MIOTOKOB yIpaB/IeHUs. TPAKTUYECKOMY
33/JaHUI0
Bormpocs! K
Pa3zgen 4. Mopenu COCTOAHUM 3K3aMeHy,
4 8 |mporpammmuoro ofecmeueHus u 51 | 16 8 8 35 20 | 20 Ortuet 1o
MOJie/TU MOTOKOB AQHHBIX. TpPaKTHUUeCKOMY
3a/JaHUIO0
Pa3zpen 5. AnbTepHaTUBHBIE H
nepCcreKTUBHBIE MOAXOABI K Borpockl K
4 g MCIO/Ib30BAHHIO MOAe/IeH 31 6 4 ’ 75 20 | 20 JK3aMeHY,
aHa/IN3a U NMPOeKTHPOBaHNS B Kypcogas
nponeccax )XU3HeHHOT0 [UKJIa pabota
MPOrpaMMHOr0 o0ecreyeHus.
Bcero 3a 8 cemecTp 180 | 52 | 26 26 128 | 100 | 100
Bcero no guciuuinHe 180 | 52 | 26 26 128 | 100 | 100
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IIK-93

Kputepuu oneHuBaHus

Ne 1
Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

No 4

Bonpocbl omkpbimozo muna:
Hucxopgsiiee mpoeKTHpoBaHUe 310 - ...

Homyctrmo u BKovaTsh B T3 Mozeny 6u3Hec-11poLieccoB, TIOTOKOB /JaHHBIX,
nipeaMeTHOM 06acti, GUI-MakKeThl U Ipyrye JuarpamMMaI

K kakoMy ypoBHIO TpeOGOBaHHI OTHOCHUTCS C/IeZYIOIHI TPUMep: CUCTeMa JJ0/DKHA
COKpaTUTh CPOK 000paurBaeMOCTH 00pabaThiBaeMbIX Ha TIPEITIPUATHH 3aKa30B B 2 pa3a

O06bekT «CRM-cuctema» [y GyHKIMOHAMBHOTO 610Ka «O6paboTath 3asBKY KIMeHTa»
Oymet
OrpaHuyeHus — 370...

Tpebosanue «ITonb3oBarenbckuii GUI 10/mKeH MpeJoCTaB/IsSTh BOSMOXKHOCTh S3bIKOBOU
JIOKa/IM3alvy: BEIOOP S3bIKa (PYCCKUM/aHTTTMACKUN) [/ Ha/[TIMCEH Ha 37eMeHTaxX» —
3TO

OyHKIMOHAMBHEIN 010K B IDEFQ 0603Hauaet

Case-cpeficTBa — 3TO...

[Jexommnosuius — 3To

[lo ucteyeHus: cpoka caMOBBIBO3a TOBapa U3 MHTepHeT-Mara3lHa KAUeHTY HpUILLIo
yBeJOM/IeHH e Ha 37IeKTPOHHYIO TI0UTY, UTO 3aka3 CHAT. KakoMy 00beKTy 3T0
COOTBETCTBYeT Ha guarpamme eEPC?

Bonpocbl 3akpblimozo muna:

ABTOMarH3arLus NpoLieCcCcoB MPOEKTUPOBAHUS MTO3BOJISET. .

TIOBBICUTb Ha/|e)KHOCTh [1POrPaMMbl
COKpaTUTb BpeMsi pa3paboTku
TIOBBICUTH OBICTPOEHCTBHE TIPOTPAMMBI

YCKOPUTH MpoLjeCC IporpaMMbl

Kakue TMaTTepHbI OTHOCAT K KaTeropumn HOBE‘,E[EH‘-IECKI/IX?

cTpaTerus
TTOCPeTHUK

tacag

abcrpakrHas pabpuka

Kakuie marTepHbl OTHOCSAT K KaTerOpUH TIOPOXKAAIOIINX ?

OJJMHOUKA
CTpOUTENb
MPOTOTHUII

XpaHUTe/b

Kakuie narTepHbl OTHOCAT K KaTerOPUX CTPYKTYPHBIX?
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Ne 6

Ne 7

Ne 8

azianTep
MOCT
Hab/roaTe b

roceTure/Ib

ITpy3HaKM HUCXOZSILEro IPOrPaMMHPOBAHUS

IocjieaoBare/ibHaA AeTa/IrM3alusa
Ha/lMyue OIITUMH3alin
Ha/inure TeCTUPOBAHHWSA

dBTOMATHU3allid MPOrpaMMHPOBaAHUSA

Yto He BK/IIOUAET B cebdst Knaccubukaius Tpebopanuii FURPS+?

F03a0MIUTH
TIPOU3BOJUTETLHOCTh
OrpaHHYeHusT

KaueCTBO

Kakas u3 Nnepeuyrc/IeHHBIX HXe HOTaL[I/Iﬁ HCIOJIb3YeTCH AJid I/1306pa)KEHI/IH AvdarpaMm

1oToKoB JaHHbIX (DFD)?

HoTtaus bapkepa
Hotauus [eitHa-CapcoHa
HoTtarus YeHa

Horarus )xekobca

B CTaaunun p33p36OTKI/I nporpamMmbl HE BXOAUT

aBTOMATH3al¥sl POrpaMMHPOBaHUS
IOCTAHOBKaA 3a/auu
cocTaBfieHUe CrielfubrKaIui

TeCTUPOBaHUEe

Bepno m ytBepxxgenue? «lnsg 'OCT 34 cepun xapakTepHa IIpUBsi3Ka IIPOLIECCOB K

3TallaM >XU3HEHHOI'0 IJUKJ/Ia ITPOeKTa»
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na

HeT

Ne 10 Bribepute Hanboee OAXOAAIIMH KeIC /1 UCTo/Ib30BaHus HoTaluu IDEFQ

JleTasibHas MpoIie/lypa TeCTUPOBAHUS TPOrPaMMHOTO 00eCeueHus
Tpolie/iypa IMpoBepKH KaueCTBa BBIMYILEHHOTO MPOAYKTa
TrpeZcTaB/ieHue npoLeccoB pa3pabotku I10 Ha BepxHeM ypoBHe abCTpakLyu

I10I11ar0BOE OMKMCAHKE 0COOEHHOCTEH BHIMOTHEHUS TEXHOIOrHYECKOIo rnponecca

YK-2

Bonpocbl omkpbimozo muna:

Ne 1 JKusnennsiit ukn [1O — 3to

Ne 2 Kak pacumdpossiBaetcst abopeBuarypa UML?

Ne 3 Kaxkoli cMbIC/T BK/IaZIbIBAIOT B TIOHSITHE SKTOpA?

Ne 4 IMomimopdusm - 3T0...

Ne 5 Tpu "kuta" 00bEKTHO-OPHEHTUPOBAHHOIO METO/ia IPOrPaMMHPOBAHUS

Ne 6 Kak B HoTaruu YeHa 0003HauaeTCst KOMIIOHEHTOM KJIroua C/1aboi cyiHoCTH?

Ne 7 UTto Takoe mpeLiefeHT?

Ne 8 INokasate pa3feseHre CUCTeMbI HAa POrPaMMHble KOMIIOHEHTHI U B3aHMOCBSI3U
MeXX/[yHHMU T103BOJIsSIeT juarpaMma

Ne 9 UML nogziep)kKviBaeT CIeAyIOLIYI0 TIapajJUurMy MpOeKTUPOBaHUs U pa3paboTku
MPOTPaMMHOTO 00ecrieyeHust

Ne 10 Yro Takoe MoHOTA TpeboBaHU?
Bonpocbl 3akpbimoz2o muna:

Ne 1 CaMblli AJIUTENbHBIN 3Tar B )XKUu3HeHHoM LukJie T10...
9KCITyaTarys

W3yJeHue 1peIMeTHOM 00acTu
IIporpaMMHpOBaHye

TeCTUPOBaHUE

Ne 2 Bribepurte Turiel guarpamMm HoTaryu UML, KOTOpbIe He MCII0/Ib3YIOTCSA TIPY CO3aHUN
MOJle/I1 aHasm3a:

[lMarpaMMa /1esiTeJ;lbHOCTH
JmarpaMMa KOMITOHEHTOB
JlrarpaMMa pa3BepThIBaHUs

AviarpaMma K/1aCCoB

Ne 3 MoskHo /1 ¢ omotipio UML npoeKTHpoBaTh cxeMy 0a3bl JaHHBIX?
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Ne 5

Ne 6

Ne 7

Ne 8

Ha, ¢ nomorbto UML-ararpaMMel Kj1acCoOB
Hert, ayis atoro cymecteyror ERD-muarpammet (EntityRelationshipDiagram)
Her, au ogHa u3 UML uarpamm He MO3BOJISIET MOZIE/TMPOBATh CTPYKTYPY Tabmui B/]

Ha, ncnonb3ys UML-guarpaMmy makeTos

TyHenupoBaHHasi (TyHeJbHas1) cTpeska B HoTauuu IDEF0 o3HauaeT

JeKOMITO3ULMI0 (DYHKL[MOHAIBHOTO O/10Ka
ee OTCYTCTBUE Ha HIDKeC/Ie[yIolleM YPOBHe UepapXuH, T.e. JoUepHell fuarpaMme
MHO>KECTBEHHBIN XapakTep 00beKTa

ee TIepexo/] Ha HIDKeC/IeYIOIUI YPOBEeHb UepapXHy, T.e. JoUepHell [uarpaMme

JTar pa3paboTKH MPOrpaMMEbI, Ha KOTOPOM JIaeTCsl XapaKTepUCTHKa 00/1acTi
TIPUMeHEHHUSI TTPOrPaMMBbl

TeXHUUECKOEe 33/IaHue
3CKU3HBIN TIPOEKT
TEeXHUUECKHUU TTPOEKT

BHe/IpeHHe

Mo)kHO /1 UCTT0/Ib30BaTh HoTaluio BPMN f71s1 ornvicaHusi pa3HbIX YpOBHel ripolieayp?

HeB03MO0KHO, TOMBKO OJJUH YPOBEHB TPOLETyPHhI
Ia, MO>KHO TIpH HEOOXOAUMOCTH
O06s13aTebHO /71 pa3HbIX YPOBHEH MpoLieyp

ITy HOTALMI0 HEBO3MO)KHO HCITOIb30BaTh [|Is TIPOLielyp

BepHo 11 yTBep>keHre: ATpUOYTHI IePBUYHOIO KJIIOUa CyLIHOCTH-KaTeropuy MOTyT He
COBMAaZAaTh ¢ aTpubyTamMy IepBUYHOTO K/TH04a O0ILel CYIITHOCTH.

BepHo

He BepHo

UTo sB/SIeTCS aHa/JI0roM AarpaMmbl BADUAHTOB MCIO/Ib30BaHUS B CTPYKTYPHOM
nogxoge?
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IDEFO0, DFD
IDEF1X

IDEF3

Ne 9 Yrobbl HamIAAHO TIOKa3aTh B UML nM3MeHeHMe CTa[uil )KU3HEHHOTO LIUKJ/Ia Jjist
00BEKTOB O/HOTO K/IaCCa C BETBJIEHUSIMH M JIOTMUECKUMH YCIOBUSIMH, JTyUllle BCETO
TO/ION/IET. .

InarpamMMa BapuaHTOB HCIIO/Tb30BaHHUS
[uarpaMma COCTOSTHUA
[uarpamMma f1esiTe/IbHOCTH

[JuarpaMma mociefjoBaTesTbHOCTH

Ne 10 UML - 310

000s104Ka BEICOKOYPOBHEBOTO sI3bIKa IIPOrPAMMHUPOBAHUS
rpyrina pa3paboTyrMKOB MPOrpaMMHOT0 obecriedeHust
I3bIK MOJI€/IUPOBaHUs IIPOrPaMMHBIX CUCTEM

MeTO/IKa TIOCTPOeHUsT MoAyieit
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