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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
CwmupHoBa Mapusi CepreeBHa, A.T.H., JOLIeHT, Tipodeccop

[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
TECTUPOBAHUME U BEPUOUKALIVSA ITPOI'PAMMHBIX ITPOJYKTOB

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:

OIIK-6 — criocobHOCTh pa3pabareiBaTh aJrOPUTMBI M TMPOTPAMMEI, TIPUTOAHBIE [ TIPAaKTU4YeCcKOro
WCTOMb30BaHUsl, TIPUMEHATh OCHOBBI HHGOpPMAaTMKM U TPOrpaMMMpOBaHUS K TIPOEKTUPOBaHUIO,
KOHCTPYMPOBAHUIO U TeCTUPOBAHUIO [IPOrPaMMHBIX IIPOJLYKTOB

I1CK-1/23.1 — criocobHOCTE UCIOMb30BaTh MEeTOALI U MHCTPYMEHTAaJIbHbIe CPeACTBa UCC/ieloBaHUsS 0OBHEKTOB
ripodeccroOHaNbHOM JiesITeTbHOCTH Ha BCeX Tarnax >KM3HeHHOTO [UKJIa POrPaMMHbBIX CpPeJiCTB

®OpPMHUPOBAHUIO KOMITETEHLIUH CTY)KUT JOCTI)KEHHE CIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-6

3HAHUSA:

Ha ypoBHe mpezcTap/ieHuii: 0CHOBHOM MaTeMaTH4yeCKUW arrapar, MpuMeHsieMblid NPy TeCTHPOBaHUH,
Bepu(UKalUY U BaJU/al[ii IPOTPaMMHBIX TIPOIyKTOB.

Ha ypoBHe BOCITPOM3Be/IeHUS: TIOHATHE CUJILHOW U C/1a00M OMCUMY/ISILIUY areHTOoB. ;

YMeHUS1:

(hopmasr30BBIBaTh CrielU(PUKALIHIO TIPOLIECCOB B MPOrPaMMHBIX MTPOYKTaX aBTOMaTHOW MOJIeJBIO. ;

HAebIKU:

SMYJISILIUM B3aMMO/IEHCTBYS C TI0/Tb30BaTe/TbCKUM UHTep(heCcoM MPOrpaMMHBIX TTPOAYKTOB..
IICK-1/23.1

3HAHUSA:

OCHOBHbIE 9Talbl >KW3HEHHOTO IIMK/JA pa3pabOTKH IPOrpaMMHOI0 00ecreueHusi; OCHOBHOIO
MaTeMaTH4YeCKoro armiapara, IpUMeHsSeMOro IPH TeCTHPOBAaHWH, BepUGbUKAILMK W BajHMJal[dNd POTrPaMMHBIX
TPO/IYKTOB;;

YMeHUS1:

POBOJIUThL aHa/u3 TpeOOBaHUM K TPOrpaMMHOMY o0ecreueHuro; ()OpMa/i30BbIBaTh CHELUMUKAIUIO
TIPOLIeCCOB B ITPOrPaMMHBIX TTPOAYKTAaX aBTOMaTHOM MOJIe/IbIO;

HABbIKU:

pa3paboTKY TeCTOB M OCYIIeCTB/IEHHUS MPOIiecca TeCTUPOBAHM. .



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa TECTUPOBAHUE 1 BEPUOUKALIUA ITPOI'PAMMHBIX ITPOJYKTOB
SIBISIETCS JUCLIUTIIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl OATOTOBKY 10 HaripasieHuto 09.03.04
IlpoepammHasn uHdceHepus.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIIMAJIBHOCTD, BBEAJEHUE B MTHOOPMAIIMOHHBIE TEXHOJIOTUN.

CogeprxaHue AUCLUITAHBL - SIB/ISETCS OCHOBOI ANl OCBOEHUS [IUCLUIUIMH! BBIIIOJIHEHUE M
3AIIINTA BBIITY CKHOU KBA/INGUKAIIMOHHOU PABOTBIL.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-2 — CriocobeH MOHUMaTh TIPUHLIUITBI PA00THI COBPeMEHHBIX MH(OPMAIMOHHBIX TeXHOJIOTHI U
MIPOrpaMMHBIX CPeZCTB, B TOM YMC/Ie 0TeYeCTBEHHOTO MPOU3BO/CTBA, U UCII0/Ib30BaTh UX MPU pellleHruH
3a/1au ripoeccroHanbHON JesiTe/IbHOCTH

¢ OIIK-3 — CriocobeH peliiath CTaHAAPTHLIE 3a/jaul MPodeCcCUoHaNBHOM 1eTe/IbHOCTH Ha OCHOBE
WH(OPMaIMOHHON 1 OubMorpaduvecKolt KyabTYpPhI ¢ MPUMeHeHHeM WH(OPMaIioHHO-
KOMMYHMKAI[UOHHBIX TEXHOJIOTHUH U C yUEeTOM OCHOBHBIX TpeOOBaHUH MHGMOPMAIIMOHHOW 6€30MacHOCTH

¢ OIIK-7 — CrniocobeH MpUMEHSITh B TIPAKTUUECKOM /1eITe/TbHOCTH OCHOBHbBIE KOHIIETIIIAH, TIPUHIIUTIBI,
TeopyH U (akThl, CBA3aHHbIE C UH(POPMATHUKON

¢ [TK-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOWCKY UCTOYHHUKOB MH(GOPMALUY 1
JlaHHBIX, BOCIIPUSATHIO, aHaJTM3Y, 3allOMUHAHUIO U Tlepeiade WHGOPMaLMK C UCTI0Ib30BaHUeM LIU(PPOBBIX
CPeJICTB, a TaKXKe C MOMOIIIbIO aITOPUTMOB TpY paboTe C TIOMyYeHHLIMU W3 Pa3/TMUHBIX UCTOUYHHUKOB
JTAaHHBIMH C 11eJ1bI0 3P QEeKTUBHOTO HUCTIONMb30BaHUs MTO/TyueHHON nH(OpMAaIIUU /IS pellieHus 3a7ad

¢ YK-6 — CrniocobeH yripaB/isiTh CBOMM BPeMEHEM, BLICTPAHUBATh U PeaM30BbIBATh TPAEKTOPHIO
CaMopa3BUTHsI HA OCHOBe TIPUHLIMIIOB 00pa30BaHusl B TeueHUe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3jie/ioB U JUAAKTHYECKHX eIHHHIY

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHO#M

dor

pMe

BCEI'O

IIpakTHUYecKHe
3aHATHS

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-6

TICK-1/23.1

Pazpaen 1. 3agaun TecrupoBanus, Bepupukanuu 1 Banupanuu. 1.1 [onsaTus
BepuGHKaLMH, BaUWAALMU U TECTUPOBAHMS NPOrPaMMHBIX Mpo/ykToB. 1.2 Llenu u 3agaun
nporieccoB Bepuukaluy U Baauganuu. 1.3 TecTpoBaHUe Kak AMHAMUUeCKUi MeTog,
BepuGUKaLK MPOrpaMMHbIX crcTeM. CBsi3b TECTUPOBAHUSI C Ba/IUAALIMEH U OT/IafKoH
TIPOrpamMMHBIX CUCTEM. 1.4 ME‘TOABI aHaJ/Ii3a U MOCTPOeHUst MOAG]Ieﬁ TIPOrpamMMHBIX CUCTEM.
1.5 TecTtupoBaHue U BepudUKaLKs B MPoLiecce MPOeKTHPOBaHUS.

11

20

Paszpen 2. OCHOBHBIE BH/BI IPOrPaMMHBIX OIUHO0K. BHABI M MeTo/bI TeCTUpOBaHMs. 2.1
Knaccugukaryst mporpaMMHbIX OLIMGOK ¥ crioco6oB ux obHapysenust. 2.2 Kinaccudukarus
BHU/IOB M METOZ,0B TeCTHPOBaHUs. AKCHOMBI TeCTUPOBaHus 10 I. Maitepcy. 2.3 CTpyKTypHOe

TeCTUPOBaHHe (TeCTHpOBaHUe «6esIoro sIMKa») U (yHKLOHAILHOEe TeCTUPOBAHHEe

7 (TecTMpOBaHMe UEpHOTO fLLMKA) SMKa. 2.4 VIHTerparMoHHoe TectpoBaHue. CHcTeMHOe 28 14 14 14 20

TecTipoBaHure. Harpy3sounoe TectupoBatue. 2.5 Tect-rpe6oBanusi. Kiacchl BXOAHBIX U
BBIXOZIHBIX JaHHBIX. 2.6 TecToBoe okpyskeHue. TexHOMOrUs JOKYMEeHTHPOBAHUS U
OTCJ/Ie)KMBaHHs POrPaMMHBIX OLIKO0K. JKypHan omm6ok. 2.7 OTiajka Kak HayuHbIH
9KCIIePHMeHT. AHa/Iu3 NOKPBITHS TIPOrPaMMHOr0 Ko/la T10 BETBSIM U YCTIOBHSIM.

20

Paspen 3. MeToan! aBTOMaTH3aLUHU TecTUPoBaHusl. 3.1 PyuHoe 1 aBTOMaTH3MpoBaHHOE
TecTUpoBaHHe. PerpeccHoHHOe TecTUpoBaHue. 3.2 MeTo/bl pOpMUpPOBaHUS TECTOBOTO

7 OKDY’KeHHUs /711 aBTOMaTHU3alui MOZY/IbHOI0, UHTEerPALjIOHHOIO U CUCTEMHOTO TeCTUPOBaHMUS. 35 14 14 21 20

CUCTEM.

3.3 ABTOMarH3aLys TeCTUPOBaHHs TPAHC(HOPMALMOHHBIX U PearnpyIoLIUX MPOrPaMMHBIX

20

Paspen 4. TexHO/IOTHH M HHCTPYMEHTA/IbHbIE CPeICTBA aBTOMATH3aIUH TeCTHPOBaHMUs.
4.1 TeXHO/IOTMM aBTOMATU3aLMM TeCTUPOBaHUsL. BH/Ibl MFHCTPYMeHTA/IbHbIX CPe/ICTB
aBTOMAaTH3al{1 TeCcTUpoBaHusl. 4.2 IHCTpyMeHTa/IbHble CPe/ICTBa aBTOMATU3UPOBAHHOIO

7 MOZy/IBHOTO TeCTUPOBaHuUsI. IHCTpyMeHTa/IbHble CPefiCTBa aBTOMaTU3MPOBaHHOTO 64 20 20 44 20

MPOrpaMMHON CHCTEMOM.

(DyHKILMOHA/ILHOTO TeCTUPOBAHHsI TPAaHC(HOPMALIMOHHBIX rporpaMM. 4.3 CrcTeMHOe
TecTUpOBaHMe. 3alHch U BOCIIPOM3BejeHHe B3aMMO/eHCTBHUS 10/1b30BaTe s C pearupylolei

20

Paspen 5. Bepudukanus u MeToAbl J0Ka3aTebCTBA MPABH/ILHOCTH MPorpamm. 5.1
®dopmanusanus TpeboBaHuii K cuctemMe. MeTo/bl [J0Ka3aTe/IbCTBA PABU/ILHOCTH MIPOrPaMMBbI.

7 5.2. Anre6ps iporjeccos. Vcuncienre B3anMogelcTByommx cucteM P.MusHepa. 5.3 o 16 16 2% 20

TTpoueccHelii rpad. OKBUBa/IEHTHOCTE MOBe/|eHHsI IPOrPAMMHEIX areHToB. CBONCTBO
6GUCHMYJIALIMY [TPOrPAMMHBIX areHToB. 5.4 TecTHpoOBaHUe Ha MOJie/IX U TeMIIOpaIbHbIe
JIOTMKH. ABTOMATH3aLHs IPOBEPKU HCTIOIHUMBIX MOZienieit.

20

Bcero 3a 7 cemecTp

180 68 68 112 100

100

Bcero no gucuyniHe

180 68 68 112 100

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep u
HauMeHOBaHHe
pasjeina
AUCLUIINHBI

Tema MNPpAKTHYE€CKOr'0 3dHATUA

OoneMm,

ayp.
JacoB

Pazpen 1. 3agauun
TeCTUPOBAHUS,
BepubUKaluy 1

BaJTUIALIA.

[MousaTus BepudUKaly, BaliAaLy U TeCTUPOBAHKS TIPOTPAMMHBIX
npoaykToB. Llenu v 3amaun miporieccoB BepyubUKaK U BaTHAALINN.
TectrpoBaHUe Kak JUHAMUAYeCKUM MeTo/ BepU(UKaI[iK MPOrPaMMHBIX
cucteM. CBsI3b TECTUPOBaHMA C Baldjaliell U OT1a KoM MpOrpaMMHBIX
CUCTEM.

MeTozbI aHa/IM3a U IOCTPOEHUS MOZesiel IPOrPaMMHBIX CUCTEM.
TectupoBanue 1 Bepr¢UKaLys B Mporiecce MPOeKTUPOBaHKSI.

Pasgen 2. OcHOBHBIE
BU/TBI TIPOTPAMMHBIX
oibok. Bugsr u
MeTO/bl
TeCTUPOBAHUSI.

Knaccudukarpst mporpaMMHBIX OIHOOK U CIIOCOO0B UX 0OHAPY>KEHMS.
Knaccudukaryst BUIOB U METOZIOB TeCTUPOBAHUA. AKCUOMBI
TectupoBanus no I. Matiepcy. CTpyKTypHOe TeCTUPOBaHHe
(TecTupoBaHue «6esIoro AIKKa») U GyHKIMOHAIBLHOE TeCTUPOBAHHEe
(TecTHpOBaHME UYEPHOTO SIIMKA) AIIHAKA.

NurerpaijonHoe tectupoBanue. CUCTEMHOe TeCTUPOBaHue.
Harpy3ouHoe TectupoBanue. Tect-TpeboBanust. Knaccbl BXOJHBIX U
BBIXOJHBIX laHHBIX. TecToBOe OKpykeHHe. TexHO/I0rus
JOKYMEHTHPOBaHMsI U OTCJIe)KMBAHKS ITPOrPaMMHBIX OLIMOO0K. 2KypHar
OIIMOOK.

OTJIa,Z[Ka KadK HaquLIﬁ SKCIIepUMEHT. Ananu3z TMOKPLITHUA ITPOTrPAMMHOI0

6
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L— KOZIa TI0 BETBSIM U yCJIOBUSIM. —

BbInonHeHre UHAMBUYaIbHOH NpakTHueckoi padotel 1 (UTIP-1):

6 OcBoeHue TeXHUKH TeCTUPOBaHUs Ha TIpUMepe TPOrpaMMbI CpefiHei 8
cnokHoctu. CocTaBieHye TeCTOB, PyYHOe TeCTUPOBaHUe, COCTaB/IeHHe
OTUETOB O TECTUPOBAHUM.

v PyuHoe 1 aBTOMaTHM3UpOBaHHOE TeCTUpPOBaHUe. PerpeccuoHHOe 7
TeCTUpPOBaHUE.
BbInonHeHre UHAMBUYaIbHOH NpakTHuecKoi padboTel 2 (UTIP-2):

8 Pa3paboTka TeCTOBOTO OKPY>KEHUS /ISl MOAY/IBHOTO TeCTUPOBaHUe 4
Pazgen 3. MeTo/ibl N

(yHKLMI ¥ K/1aCCOB.
aBTOMaTH3alu

9 |rectuposanms. ABTOMaTH3aLusi TeCTUPOBaHUs TPaHCHOPMAIIMOHHBIX U pearupyrommx ’
MIPOTPaMMHBIX CUCTEM.
BrInonHeHne UHAVBUYaIbHOH NpakTHueckKoi padbotel 3 (UTTP-3):

10 ABTOMaTH3allYs TeCTUPOBaHMsA TPAaHC(HOPMAITMOHHBIX U pearupyroImx 6
MPOTpaMM Ha TMpUMepe KOHCOJIbHBIX ITPOrPaMM.
TexHO/MOTMM aBTOMaTH3aL[MK TeCTUPOBaHUs. BUibl HHCTpYMeHTalbHbIX

11 Cpe/CTB aBTOMAaTH3al[u1 TeCTUPOBaHusl. IHCTpyMeHTaIbHbIE CPeJCTBA 2

aBTOMATHU3UPOBAaHHOTO MOJY/IbHOTO TeCTHPOBaHMUS.
BrhInonHeHne UHAWBUYaIbHOH NpakTHuecKoi paboTel 4 (UTTP-4):

12 Oceoenue 6a30BbIX (DYHKLUK UHCTPYMEHTA/IBHBIX CPE/ICTB 2

aBTOMAaTH3ali MOAY/IbHOTO TeCTHPOBaHMUS.

13 WHcTpymMeHTanbHbIe CpeCTBa aBTOMaTU3MPOBaHHOTO ’
Pazgen 4. (YHKLIMOHAIBHOTO TeCTUPOBaHUsI TPaHC(HOPMALIMOHHBIX TIPOTPAMM.
"TexHosornu u BeironHeHre MHAMBHUYaIbHOM MpakTudeckoi pabotel 5 (UITP-5):

14 VHCTpYMeHTa/lbHble |OcBoeHHe 6a30BBIX BO3MOXXHOCTEH MHCTPYMEHTA/ILHBIX CPe/ICTB 4
CpeACTBa aBTOMaTru3alu QyHKIMOHAIEHOTO TeCTHPOBaHUS
aBTOMaTh3atnn TpaHC(OPMaIMOHHBIX TTPOTPaMM.

TECTUPOBAHUA. CHCTeMHOe TeCTUpOBaHue. 3arkch U BOCIIPOU3BEJeHHEe

15 B3aMMOJIEMCTBUS TI0/Th30BATe/IsI C pearupyrolieif ITporpaMMHO 2
CHCTEMOM.
BrbInonHeHne UHAMBUYaIbHOH NpakTHuecKoi padboTel 6 (VUTIP-6):
ABTOMaTH3a1usi TeCTUPOBaHUS ITPOrPaMMHBIX TIPOJYKTOB C

16 rpaduuecKiM I0/Ib30BaTe/IbCKUM UHTeP(elicoM Ty TeM 3aIicy 1 8
TMOC/Ie/IYIOIIero BOCITPOM3BeIeHHs] B3aUMOZEeHCTBUS TT0/Ib30BaTesIs C
MPOrpaMMHBIM MPOYKTOM.
dopmanu3aius TpeboBaHMl K crcTeMe. MeTo/IbI Zl0Ka3aTelLCTBa

17 NPaBU/ILHOCTH TIPOrpaMMBbl. AnreOpsI porieccoB. Vcurcienue 2
Paszen 5. B3aMMO/IeHCTBYOIMX cucTeM P. MumHepa.

18 ﬁ:ggi?mum u TporjeccHbiii rpac. DKBUBA/TEHTHOCTE MOBe/eHHs MPOTPAMMHBIX )

areHToB. CBOWCTBO OUCUMY/IAI[UM TIPOTPAMMHBIX areHTOB.
[l0Ka3areibCTBa v =
19  |npasmmsrocTH BbImosiHeHWe WHUBH/YaIbHOM MpakTHdeckol pabotsl 7 (UTTP-7): 4
p
HpOrpamMM. BbIunciieHre OUCUMYJISTIMN 33/JaHHBIX IPOrPAMMHBIX areHTOB
20 TecTrpoBaHuMe Ha MOJIe/IsIX U TeMIIOpaJIbHbIE JIOTUKU. 4
21 ABTOMaTH3aLysi IpOBEPKU UCIIOHUMBIX MOJesielt. 4
Bcero 3a 7 cemectp 68
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHMe pa3jesna Oo0bem,
CojaepxaHue yue0HOro 3a/|JaHUsI
n/n JUCLHMILTHHBI JacoB
Pasen 1. 3a1auM TeCTUOBaHNS, N3yuenue ripefycMOTpPeHHBIX HpOFpaMMOﬁU
1 UIaKTUUeCKUX eJUHULL TI0 peKOMeHyeMoi 7
BepU(UKaLMY U BaaUJaliin.
JIUTeparype
W3yueHnue rpefyCcMOTpeHHBIX IPOrPaMMOi
2 MUAAKTUUECKUX eIMHUI] TT0 peKOMeHTyeMOit 8
Pazpnen 2. OcHOBHBIE BH/IbI IPOTPaMMHBIX nuTepaType
omrboK. BU/IbI U1 METO/IbI T€CTUPOBAHUA.
3 INoaroroBka K MpakTHYeCKUM 3aHATUSIM 3

4 Odopmenne otuera 1o ITP-1 3

5 |Pasgen 3. MeTopl aBTOMaTU3aLu N3yyeHuie npeyCMOTPEHHBIX IPOrPaMMOK 7
TeCTUPOBAHUS. TUTAaKTUYeCKUX eUHMUII TT0 PeKOMEeHyeMOoi
7 22335




JuTeparype
6 [ToarotroBka K ripakThueCKUM 3aHSITHSIM 8
7 Odopmienue otyera 1o [1P-2 3
8 Odopmenne otuera 1o [1P-3 3
N3yueHnue ripefycMOTpPeHHBIX IPOTPaMMOi
9 NUJAKTUUeCKUX eJUHUL] [0 PeKOMeHyeMOM 10
Pasgen 4. TexHoIOrUU U JITEPAType
10 MHCTPYMeHTa/IbHbIe Cpe/iCTBA [ToaroTroBka K ripakTHueCKUM 3aHSITHSIM 26
11 |aBTOMAaTH3alLMy TeCTUPOBAHUS. Odopmnenue otueta 1o I1P-5 2
12 Odopmienne otuera 1o [1P-5 2
13 Odopmenue otuera 110 [1P-6 4
14 [ToproToBka K npakTvyeCcKUM 3aHATHSM 3
15 Pasjien 5. BepuHKaLWs U MeTO/b! Odopmenue otuera 1o I1P-7 § 3
/l0Ka3aTe/bCTBA MPABUIbHOCTH Tporpamm, |13y 1eHHE NPeyCMOTPEHHBIX IPOrpaMMOr
16 JUAKTUYeCKUX eUHUL] 10 peKOMeHAyeMOou 20
JIUTeparype.
Bcero 3a 7 cemecTp 112
4. DOPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
4 5 6 7 9 10 11 1213 14 15/16 17
OrTu. no OrTu. no OrTu. no OrTu. no OrTu. o Tect, nud.
7 m Y m3 m % m3 | e T

YcnoBHble 0003HaYeHMS:

TP — nuarHocThyeckasi pabora;
Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;
Tect — Tecr;

Iud. 3au. — auddepeHIIMPOBaHHBIN 3aueT.

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:

e UArHOCTUYECKas paboTa;

® OTYET II0 ITPAKTU4Ye€CKOMY 3a[ldHHIO;

® TecCT.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCSA B (popMax:
e muddepeHIMPOBAHHLIM 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1

2

N D

8

9

10.

11.

12.

. . YripaBneHue nporpaMMHbIiMy ipoektamu. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2013, 571.
pec.

. B. H. KamuHckuii. . Beb-nporpammupoBanue. CI16.5I'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2014, 351.
pec.

. I. C. Meanoea, T. H. HuuyikuHa, E. K. ITyraués. . MeTopl 06pabOTKH JaHHBIX U OLIEHKH TIPOTrPaMM.
M.: U3a-Bo MI'TY um. H. 3. baymana, 2020, a51. pec.

. E. M. JlaBpuiesa. . [IporpaMMmHas UH)KeHepUsl ¥ TeXHOJIOTUY IIPOrPaMMUPOBaHUS C/IOXKHBIX CUCTEM.
Mockga: FOpaiiT, 2022, a51. pec.

. 1. C. TTetyxog. . Pa3zpaboTka nporpammHoro obecrieuenusi. CI16.6I'TY "BOEHMEX" um. [I. ®.
Ycrtunoga, 2007, 31. pec.

. JI. Kpucnus, k. I'peropu. . I'nbkoe TectupoBanue. M.: Bunbsamc, 2010, 5 3k3.

. H. H. CmupHoBa. . Bepudukaiys U TecTUpoBaHue nMporpamMmMubix cuctem. CI16.BTTY "BOEHMEX"
uM. [I. @. Yctunosa, 2014, s51. pec.

. H. H. CmupHoga, C. [I. Tapacos. . OcHoBbl iocTpoenus kommuistopos. CI16. T TY "BOEHMEX" um.
[. ®. Ycrunosa, 2007, 551. pec.

. C. B. CunnupiH, H. FO. Hamotus. . Bepuduikarus nporpamMmmHoro obecriedenusi. M.: IHTepHeT-

Yuuepcutetr MHbopmarmonssix TexHosoruid, 2007, 371. pec.

C. JI. PomaHOB. . YTuauThl 00pabOTKM TEKCTa B orepaLuoHHoM cucteme Linux. CII6.BI'TY

"BOEHMEX" um. [I. ®. YcruHosa, 2013, 351. pec.

C. M. CraponeToB. . OCHOBBI TeCTHPOBAHUS ¥ BepU(PUKALIMU MTPOrpaMMHOT0 obecrieueHusi. CaHKT-

[Metep6bypr: Jlans, 2020, 371. pec.

1O. I. Kapnos. . Model Checking. Bepudwikaiius napasnenbHbIX U pacripefie/IéHHbIX IPOrpaMMHBIX

cuctem. CII6.: BXB-ITetep6ypr, 2010, 7 9K3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:

He Tpebyercsl.

5.3. [lepuoguueckue U3gaHus:

1

. [Ipuknagnas nadopmaTuka.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUSI TUCIIUTUINHBI, 3/IEKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1.
2.

10.

https://e.lanbook.com/ — 3BC JlaHs;
https://ibooks.ru/ — 3BC A#byKc.py - 3T0 60/bII0N BEIOOP aKTyaIbHOU JIUTEpaTyPhI 151 Balllek
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE;

. https://urait.ru/ — O6pa3oBarensHas miatdopma «HOpaiit». [I1s1 By30B U CCY30B.;
. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —

OnekTpoHHBIE pecypchbl — DyHAameHTansHast oubmoreka BI'TY « BOEHMEX» um. [].®. YcTrHOBa;

. https://techbase.kde.org/Development/Tutorials/ — PykoBogcTBa 1o pa3pabotke npuioxenuii aas KDE.;
. https://robotframework.org/ — Generic open source automation framework for acceptance testing,

acceptance test-driven development (ATTD) and robotic process automation (RPA).;

. http://www.emis.de/ELibM.html — Electronic Library of Mathematics.;

. https://frama-c.com/ — Extensible and collaborative Platform dedicated to source code analysis of C
software.;
. https://github.com/srki/SpinRoot/ — Crucrema Bepudukaiyu Spin;

https://www.unitesk.ru/ — YaubuimpoBaHHoe peleHye Jjist TPOMBIIIIEHHOTO TeCTUPOBAaHUS U
obecrieuerus KauectBa UniTESK.

CoBpeMeHHbIe MTPoQecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaijpoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3iekTpoHHast 6ubmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro doHzia
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMM.



VHdopmaLioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MHGOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/upoBaHvst: HOpMbI, MpaBuia, CTaHAapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHEBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpamMMHOe obecrieueHue:

. Code::Blocks;

. Kubuntu 18.04 LTS;

. Oducnerit maket Libre Office;

. nrerpupoBanHas cpefa paspabotku Eclipse IDE;

. Habop cpeacTB TpaHC/SIIMY, KOMITOHOBKY, OT/IaIKU U BhITTO/THeHUst Python 3.x ¢ uHTerprpoBaHHOM
cpenotii paspabotku IDLE;

. aTepuet-6pay3ep Chromium;

. I'padmueckast KoHcoss Konsole;

. Habop cpencte Bepudukaryiu Robot Framework;

. Habop cpescts Bepudukarpum Spin.

U WN

[(olN RN o))

5.6. HdopmalioHHbIe TeXHOJIOTUH:

B3anMo/ielicTBUe ¢ oOyuarormumucs nocpeactsoMm DMOC Moodle BI'TY «BOEHMEX» um. [].®. YcTuHOBa.

10



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

. Code::Blocks;

. Kubuntu 18.04 LTS;

. OducHeiii naket Libre Office;

. uTerpupoBanHas cpega paspaborku Eclipse IDE;

. Habop cpe/icTB TpaHC/ISIIUM, KOMITOHOBKH, OT/IAJIKW M BbiNoHeHHs Python 3.X ¢ uHTerpupoBaHHON
cpenotii paspabotku IDLE;

. larepuet-6pay3ep Chromium;

. 'padmyeckas koHcoss Konsole;

. Habop cpencte Bepudukaryu Robot Framework;

. Habop cpencte Bepudukanyu Spin.

b WwWN R

[(olNccRN o)

6.2. IIpouee:

1. pabouee mMecTo TperoaBare;isi, OCHallleHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHbIe KOMITbIOTepaMH C JOCTYIIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOTHI B 37IEKTPOHHOW 00pa3oBaTeibHOM cpefe.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
TECTUPOBAHUE U BEPUOUKAILIUSA ITPOI'PAMMHBIX ITPOJYKTOB

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia TECTUPOBAHUE W BEPUOUKAIIVA IMPOI'PAMMHBIX ITIPOAYKTOB
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0yioKa 1 rporpammel IOATOTOBKM M0 HarpaeieHuto 09.03.04
Ipoepammuas uHdiceHepus. [ucimriimHa peanusyercs Ha dakyabrere O EctectBeHHOHayuHbl BI'TY
"BOEHMEX" um. [].®. YcruHoBa Kadenpoit O7 MHbopMaliioHHbIe CHUCTEMBI U TTPOTPaMMHast MH>KeHepHsl.

JucuunivHa HallesleHa Ha (popMUpOBaHHe KomnemeHyuli:
OIIK-6 criocobHOCTE pa3pabarbiBaTb aArOPUTMbBI W IIPOTPaMMbl, TPUTOfHbIE [7I  I[IPAKTUYeCKOro
WCIIO/Ib30BaHUsl, TPUMEHSTh OCHOBbl MH(OPMAaTMKM M IPOrpaMMUPOBaHHS K IPOEKTHPOBAHUIO,
KOHCTPYMPOBAHHIO U TeCTHPOBAHMIO NTPOrPaMMHBIX NTPOJYKTOB;
[ICK-1/23.1 cocoGHOCTb WCIMO/Bb30BaTh METOALI U WHCTPYMEHTAJIbHbIE CPEJCTBA MCC/eH0BaHHsS O0OBEKTOB
ripocdeccroHaNbHOM [esiTeTbHOCTH Ha BCeX 3Tarnax KM3HEeHHOTO 1K/ TPOrpaMMHBIX CPe/iCTB.

Cofep>kaHve [UCLMIUIMHBI OXBaTblBaeT KpPyr BOIPOCOB, CBSI3aHHBIX C TECTUPOBAHMEM IPOrPAMMHBIX
TPOAYKTOB, TEXHOJOTMSIMM TIpOBeleHUs] TeCTUPOBaHWs, OpraHu3alyeldl mpoliecca TeCTHPOBaHMS,
aBTOMaTHu3aljiell TeCTUPOBaHKs, a TakKe C (hopMa/JbHON BepU(UKallMell KaK C TeXHOJOTMel [oKa3aTelbCTBa
MPaBUILHOCTH paboThl MPOTPaMMHBIX TIPOAYKTOB. PaccMaTpuBaroTCSi MaTeMaTHiecKre OCHOBBI (popMasbHOM
Bepr(UKallMy, B YaCTHOCTM HCUUC/eHHEe B3aUMOJENCTBYIOUUX IIPOLIeCCOB, IIOHATUS 3KBHBA/JeHTHOCTH
TIOBe/IeHusI TIPOL{eCCOB, CBOMCTBA OMCHUMYJISLIMK U TIPUMeHEeHHe 3THX (OpMai3MOB Ha KOHKPETHBIX TIPUMepax.

HporpaMMoﬁ AUCHUTT/IMHBI IIPEeAYyCMOTDEHBI C/IeEAYIOLI e BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
* TeCT.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e uddepeHMPOBaHHBIN 3aUeT.

OO1jast  TPyZI0EMKOCTh OCBOEHHSI [UCILUIUIMHBI cocTaBisgeT 5 3.e., 180 u. ITIporpamMmoil AWUCIUTUTHHBI
MpeAyCMOTPeHbI TIpakTUdeckue 3aHaTus (68 4.), camocrosTensHast pabota cryaeHTa (112 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TECTUPOBAHUE U BEPUOUKAILIUSA ITPOI'PAMMHBIX ITPOJYKTOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBasgeT 180 4., U3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,
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.

HaumenoBaHue PexoMeHIveMast THTenarvna TpyRoeMKOCTB,
paboThI Ay patyp yac.
Pa3pen 1. 3agaun TecTUpoBaHMsA, BepuuKanuy U BaJauAaLUH.
H. H. CmupHoBa. . Bepudukaiiys 1 TecTUpoBaHie POrpaMMHBIX
cucteMm: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014 (1.1, 2.1,
Nsyuenne 2.2)
C. M. CraposnetoB. . OCHOBBI TeCTUPOBaHHSA U Bepr(UKALIN
TpefyCMOTPEHHBIX ) i
DOLDAMMON nporpamMMHoro obecrieuenusi: CaHkr-IletepOypr: Jlans, 2020 (1.1)
porp E. M. JlaBpuuesa. . IIporpaMMHas UHXeHepusi U TeXHOJIOTUU
IUIAKTAYE CKUX . - . 7
S ITUHHLY TIO TpOrpaMMMpOBaHus CJIOKHBIX cucteM: Mocksa: FOpaiT, 2022 (2, 10)
DEKOMEHTeMOH N. C. ITetyxog. . Pa3zpaboTka nporpammuoro obecrieuenus: CI16.6I'TY
TepaType "BOEHMEX" um. [I. ®. YcruHoga, 2007 (1.2)
C. B. Cununipig, H. FO. HamrotuH. . Bepudwukaiiys IporpaMMHOTO
obecnieuenusi: M.: IHTepHeT- YHuBepcuTeT VIH(GOpPMaIiMOHHBIX
Texnonoruti, 2007 (1.1-1.3, 1.7, 1.9)
Wrtoro no pasgeny 1 7
Pa3gen 2. OcHOBHBIE BBl IPOrPaMMHBIX OIIM00K. BUABI M MeTOAbI TeCTUPOBAHMSA.
I'. C. ranoga, T. H. Huuymikuna, E. K. TTyraués. . MeToas!l 06paboTKH
Wsyuenne JIAHHBIX ¥ OLIeHKU mporpamm: M.: 3a-so MI'TY um. H. O. Baymana,
HpEeNyCMOTPEHHBIX 2020 (TecTrpoBaHKe MPOrpaMMHOro obecrieuenusi, Pyuroe
[IpOrpaMMOu TeCTUPOBaHKUe MPOrPAMMHBIX MPOAYKTOB, TeCTUpOoBaHuUe 110 IPUHLIUILY
ANAaKTHIECKNX «besoro smyKa», TeCTUpOBAaHUE TI0 TIPUHIUITY «UYEPHOTO SIIHKAa», 8
EAMHAL IO OO611ast cTparerust TeCTUPOBAHMS)
PEKOMEHNTyEMOU C. M. CraposieToB. . OCHOBBI TECTUPOBAHHUS ¥ BepUPUKALIAN
JTeparype nporpammHoro obecriedenvisi: Cankr-ITetepOypr: Jlaus, 2020 (1.3, 1.4)
E. M. JlaBpuiueBa. . [IporpammMHasi UHKeHepUsi U TeXHOJIOTUU
[MoaroToBKa K TIPOrpaMMUPOBaHUS CJIOKHBIX cucteM: Mocksa: FOpatit, 2022 (10)
MpaKTUYe CKUM H. H. CmupHoBa. . Bepudukaiiys 1 TeCTUpOBaHHe POTPaMMHBIX 3
3aHATUAM cuctem: CIT6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2014 (2.1-2.6)
C. B. Cunuupig, H. FO. Hamotus. . Bepudvkarys nporpaMMHOTO
Odopmrenue oryera obecrieyenusi: M.: inTepHeT- YausepcuteT VH(GOPMalMOHHBIX 3
o I1P-1 Texuonoruii, 2007 (1.9, 2.1, 2.2, 3.1, 4.1, 6.3, 7.1, 7.2)
Wroro 1o pasgeny 2 14
Paspen 3. MeTojpl aBTOMaTU3aLlii TeCTUPOBaHUSA.
N3yuenue H. H. CmupHoBa, C. []. Tapacos. . OCHOBBI IOCTPOEHUS
MpeayCMOTPeHHbIX | kommuastopos: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2007
TIPOrpaMMOoii 2,3)
JUIaKTU4e CKUX H. H. CmupHoBa. . Bepudukaiyst 1 TecTUpoBaHKe TPOrPaMMHBIX 7
eJUHUL] 110 cuctrem: CIT6.BT'TY "BOEHMEX" um. /. @. YctuHoBa, 2014 (2.4, 2.5,
peKoMeHAyeMou 2.7)
JIUTeparype . YripaBnenue nporpaMMHbiMu ripoektamu: CI16.BT'TY "BOEHMEX"
[1oATOTOBKA K um. 1. ®. YcruHora, 2013 (Marepuasbl 1abopatopHoii paboThl Ned) 8
TIPaKTHYeCKAM B. H. Kamunckuii. . Be6-iporpammupoBanue: CI16.BT'TY
13 22335



3aHATUAM

OdopmiieHne oTuera
o I1P-2

OdopmieHue oTueta
nio ITP-3

"BOEHMEX" um. [I. ®@. YctuHoBa, 2014 (perynsipHble BbIpayKeHMsT)
C. JI. PoMaHOB. . YTH/IHUTBI 00pabOTKH TeKCTa B ONepaLjiOHHON
cucreme Linux: CTI6.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2013
2,3,5)

JI. Kpucnun, /Ix. I'peropu. . 'nbkoe tectrpoBanue: M.: Buibsamc,
2010 (7, 8)

C. B. Cunauupig, H. FO. HamotuH. . Bepudwukaryst mporpaMMHOTO
obecnieuenusi: M.: IHTepHeT- YHuBepcuTeT VIH(OPMaIiMOHHBIX
Texnosoruit, 2007 (2.3, 5.1-5.3, 7.2)

Wroro no pasgeny 3

21

Pa3I[EJI 4. TexHO/I0OTUH U HHCTPYMEHTA/IbHbIE CPEJACTBA dABTOMATHU3dIlUU TECTUPOBAHUA.

N3yuenue
TpeyCMOTPEeHHBIX
TporpaMmoi
IUJaKTUUe CKUX 10
epHMN o C. B. Cunvupn, H. FO. Hamotus. . BepuduKarys NporpaMMHOro
PEKOMEH/yEMOU obecrieuenus: M.: ViHTepHeT-YHuBepcuTeT MHPOPMALMOHHBIX
JIMTEpaType Texnonoruii, 2007 (2.3, 5.1-5.3, 7.2, 12.1, 12.2, 13.1, 13.2)
IoaroroBka k JI. KpucnuH, [Ix. I'peropu. . ['mbkoe TectupoBanue: M.: Busbsmc,
MpaKkTU4eCKUM 2010 (7-9, 13, 14) 26
3aHATHAM H. H. CmupHoBa. . Bepudwukaiiys ¥ TeCcTHpoBaHUe ITPOTPaMMHBIX
Odopmnenue otueta |cuctem: CIT6.BT'TY "BOEHMEX" um. [T. @. YctuHoBa, 2014 (2.4, 2.5, 2
nio ITP-5 2.7)
OdopmiieHne oTyeta 5
o [TP-5
OdopmiieHne oTuera 4
o [TP-6

Wroro no pasgeny 4 44

Pazpen 5. Bepudukanusi u MeToJbl J0Ka3aTe/IbCTBA NPABWIHHOCTH MPOrpPaMM.

IToaroroBka K
NpakTH4eCKUM E. M. JlaBpuinesa. . IIporpammMHas WH)XeHepysi U TeXHOJIOTUU 3
3aHSATUSIM TPOrpaMMMPOBAHUS C/IOKHBIX cHcTeM: Mocksa: FOpatirt, 2022 (6)
Odopmnenne otuera| H. H. CmupHoBa. . Bepudukariiys v TecTUpoBaHre MPOrPaMMHBIX 3
o ITP-7 cuctem: CII6.BI'TY "BOEHMEX" um. . ®. YcruHoBa, 2014 (1.1-
N3yuenne 1.10)
TIpe/ly CMOTpPEeHHBIX FO. I'. Kapnios. . Model Checking. Bepudukaiiusi napasiesbHbIX U
TIpOrpamMMmoii pacripe/ieIéHHbIX MporpaMMHbIX cucteM: CI16.: BXB-ITetepOypr, 2010
JUJaKTU4eCKUX (1-6, 8-12) 20
eJIMHMUI] TI0 C. M. CraposnetoB. . OCHOBBI TeCTUPOBAaHHUSA U Bepr(UKALINN
PeKOMeH/[yeMOii nporpaMMHoro obecrieuenusi: CaHkr-IlerepOypr: Jlanb, 2020 (2.1)
JIUTeparype.

Uroro no pa3geny 5 26
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TECTUPOBAHUE 1 BEPUGUKAILIVISI ITIPOT'PAMMHBIX ITPOJYKTOB

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

* TeCT;

*  OTUEeT I10 MPAaKTUUECKOMY 3a/IaHUIO;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Tect

WtoroBelii TecT u3 10 BONpOCOB, BK/IFOUAOLIUI BOIIPOCHI 110 BCEM paszesiaM JUCLUIIMHbI TIPOBOSUTCS
Ha IocJie/jHell HeZiesie ceMecTpa. VITOroBblil TECT CUMTAETCS yCIIelHO POHAEHHBIM IIPY BBITIO/IHEHNH C
peiiTiHrom He MeHee 70% (nonydyenny He MeHee 70 6ayuioB u3 100).
TecroBsie Boripock! pa3metteHsl B DV1I0C Moodle.

OT4eT N0 NpakTU4YeCKOMY 3afAaHUI0

[Tepeuenb MHAVBUAYAIBHBIX TIPAKTUYECKUX PabOT:
1. OcBoeHMe TEXHUKM TeCTUPOBaHMs Ha IIpUMepe NporpaMMbl cpefiHeli c/IokHOCTH. CocTaB/ieHue TeCTOoB,
PY4YHOe TeCTHPOBaHHe, COCTaB/IEHMe OTYeTOB O TeCTUPOBaHUU.
2. Pa3paboTKa TECTOBOTO OKPY>KEeHHS [I/Isl MO/Iy/IbHOTO TeCTUPOBaHUe (PYHKIIMI U K/1aCCOB.
3. ABTOMaTu3aLusl TeCTUPOBaHKUs TpaHC(OPMaLMOHHBIX U PearMpyroLUX IporpaMM Ha IpuMepe KOHCOJ/IbHBIX
TporpaMM C pa3paboTKOi CpeiCTB aBTOMATH3AaL|H MPOoLiecca TeCTUPOBAHUS U aHa/IM3a pe3y/IbTaToB
TeCTUPOBaHUs.
4. OcBoenye 6a30BbIX (PyHKLMI HHCTPYMEHTA/IBHBIX CPEJICTB aBTOMAaTH3al[u MOJY/IbHOTO TeCTHPOBAHHUSI.
5. OcBoeHme 6a30BBIX BO3MOKHOCTeH MHCTPYMEHTAIbHBIX CPe/ICTB aBTOMAaTHU3aluK (GYHKMOHATBHOTO
TeCTUPOBaHHs TPaHC(HOPMALIMOHHBIX TIPOTPAMM.
6. ABTOMAaTH3alMs TeCTUPOBaHHUS [IPOrPaMMHbIX IIPOJYKTOB C rpauuecKUM I10/1b30BaTe/IbCKUM HUHTepdelicom
MyTeM 3aIliCy U N0C/IeyH0Iero BOCIIPOM3Be/|eH s B3auMO/eliCTBYsI II0/1b30BaTeJIs1 C IPOrpaMMHBIM
MPOAYKTOM, UCTIO/B3YyS CeljiaJu3MpoBaHHble HHCTPyMeHTa/lbHbIe CPeZCTBa.
7. BouncsieHre OMCUMYMSALUM 3aaHHBIX TIPOTPAMMHBIX areHTOB.
TpeboBanvs K BbinoHeHUI0 UTIP:
ITo Bcem UTIP HeoOXoAMMO yCTelTHOe BhINOHeHHe TpeOoBaHus 0011eli M BapUaTUBHOM YacTH 3aJaHus,
BKJTIOUas IIpe/ibsiB/IeHNe B paboTe caMOCTOSITe/IbHO HAallMCaHHBIX COOTBETCTBYIOLIUX IIPOTPaMM, eC/IH 3TO
TIpesyCMOTPEHO 3a/laHueM.
Ortuet nio UTIP nipeictaBnsieTcs B 37ekTpoHHO# hopme (PDF), a pu pa3paboTKe MporpaMm B paMKax
KOHKPeTHO# pabOThl — OHH MPeJCTaB/IsIOTCS B BUIe UCXOAHBIX TEKCTOB, HEMOPSIPECTBEHHO MPUTOLHBIX K
TPaHUISALIMU U TIOC/IeAYIOLEeMY BbIIIOJIHEHUIO.
[Tpueme oTueTa npefycMaTpuBaeT 00Cy>KAeHHe TIOPsiKa PelleHust PeyCMOTPEHHBIX TeMaTUKON paboThbl
3a/lad, BKJItouasi IpOBEPKY YCBOEHUs! CTY[,eHTOM COOTBETCTBYIOIIUX CBe/leHU! U3 TeOPUU U CTelleH!
CaMOCTOSITe/TBHOCTH TTPH BBITTO/THEHHUH PabOoTHI.
BapuaHTbI UHIUBH/TyaTbHBIX TIPAKTHUECKUX PaboT BKIIIOUEHBI B cocTaB YMK JUCIUTITUHEL.

JuddepennupoBaHHbIil 3a4eT

HuddepentmpoBanHbIii 3aueT odopmisieTcs Ha 17-if Heflesie ceMecTpa 0 pe3y/bTaTaM yCITelTHoH
cpauu otueros 1o UIIP-1, UITTP-2, UITP-3, NITP-4, UIIP-5, UTIP-6, NTIP-7 v NpoxXoXeHust ©UTOrOBOI'O
TeCTUpOBaHUs. [1Jis TOyUYeHUs] OLIEHKH «3auTeHO-Y/I0B/IETBOPUTETLHO» HEOOXOAMMO MPONUTH HTOTOBOE
TeCTHpOBaHUe C peUTUHTOM He MeHee 70%, Ho MeHee 80%. [1/1s1 momyuyeHUs! OLeHKU «3auTeHO-X0POLIO0»
Heo0X0IUMO TIPOHTH UTOTOBOE TeCTUPOBaHHe C pedTUHroM 80% u BhIie, HO MeHee 90%. [[/s ro/TyueHust
OLIEHKU «3aUTEeHO-0T/IMYHO» HEe0OX0AUMO MTPOATHU UTOTOBOE TeCTUPOBaHUe C pedTHHroM 90% U BhbIIIIE,
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4 - Pa3zpgen 1. 3agaun TecTpoBaHus, 1 4 4 v 20 | 20 Tecr
Bepu(UKAIUK U Ba/TH/JAL[HH.
Pa3pen 2. OcHoBHBIE BUJbI O;I:Jee(;T}[o
4 7 |mporpamMmHBIX omM60K. Bupb! u 28 14 14 14 20 | 20
MpaKTUYeCKOMY
MeTOo/Jbl TeCTHPOBaHMS. 3aaHHI0
Tecr,
4 7 Pa3pgen 3. MeTto bl aBTOMaTH3aL{UA 35 14 14 21 20 | 20 OTuet 1o
TeCTUPOBaHUs. MpaKTU4eCKOMY
33/JaHUI0
Pazpen 4. TexHosoruu u O;lzlee(:TT’r[o
4 7 |MHCTpyMeHTaJ/IbHbIE CPeiCTBa 64 | 20 20 44 20 | 20
TpaKTHU4eCKoMY
aBTOMAaTHU3aLMH TeCTUPOBAHMSI. 3a1HHI0
Pazpen 5. Bepudmkamnus u MeTobl O;lzlee(:TT’r[o
4 7 |moka3aTenbCTBa NPaBUIBHOCTH 42 16 16 26 20 | 20
TPaKTHUUeCKOMY
nporpaMmm. 381aHMIO
Bcero 3a 7 cemecTp 180 | 68 68 112 | 100 | 100
Bcero no AucuuIinHe 180 | 68 68 112 | 100 | 100
16 22335




Kputepuu oneHuBaHus

OIIK-6

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omKkpbimoz2o muna:

ITpoBepKa KOPPEKTHOCTH PabOTHI OTJie/IbHBIX KOMITIOHEHTOB CHCTEMBI, BBITIOTHEHUS] MU
cBouX (YHKIUM U TIPeATosaraeMblx IPOEKTOM XapaKTePUCTHK — 3TO W
KOMITOHEHTHO€ TeCTHPOBaHHe

ITpoBepKa KOPPEKTHOCTH B3aUMOZEHCTBUN BHYTPH OTZe/bHBIX IPYIIIT KOMIIOHEHTOB -
3TO TeCTUpOBaHUe

ITpoBepka paboThbl CUCTEMBI B L{€JI0M, BHITIOJTHEHUSI €10 CBOMX OCHOBHBIX (DYHKLUH, C
HCII0/Ib30BaHUEM OTpe/ie/IeHHbIX PeCypCOB, B OKPY)KEHHH C 3a/JaHHBIMU
XapaKTepUCTUKaMH — 3TO TeCTUpOBaHHe

TecTupoBaHMe OTAe/IBLHO B3SITHIX MOAY/eH, QYHKLMI UM METOJ0B K/lacca B TeCTOBOM
cpefle, BKJIIOUAOLel 3aIyILIKY U ipaliBepsl /151 BCeX MHTep(helicCoB TeCTUPYyeMOro
MOZAY/ISL — 3TO TeCTHpOBaHue

IpuHIMN TeCTUPOBaHMs, IPH KOTOPOM M3BeCTHBI ()YHKLIMU MPOrpaMMbl, UCCIeyeTCs
pabota ka0l QyHKIMY Ha 06/1aCTH oTpe/ie/ieHus], BHYTPEeHHsIs JIorhJyecKasi CTPyKTypa
IIpOrpaMMbl UTHOPUPYETCsl, UCCIelyeTCs TO/BKO BHELIIHee ee TI0Be/ieHNe —
TeCTHpOBaHUe sAIIMKa

YacTHbIM cty4ali 10/1b30BaTe/IbCKOr0 TeCTUPOBAHKS, KOTOPbIN BBIMOHSAETCSI CAMHUMU
pa3paboTurKamu, HO B Cpejie, MAaKCUMAaJTbHO TIPUO/IMIKEHHOUM K paboueMy OKpY>KeHHUIO
CHCTeMbI U Ha Hanbosiee BEPOSITHBIX CLIEHAPHUSIX ee PeabHOT0 HCII0Ib30BaHUs
UYacTHBIM C/lydal M0/Ib30BaTe/IbCKOrO TeCTUPOBAHUS, KOTOPBIN BbIMOIHSIETCS
T10/1b30BaTesIsSIMH, >KeTaroIIMMH MO3HAKOMUTECSI C BOSMOXKHOCTSIMUA CHCTEMBI IO ee
o(uIaTBEHOTO BRITYCKA Y TIepeJaur B SKCITyaTaLuio

Buj ruHamMuuecKyux MeTOZIOB BeprUGHKaINY, TIPH KOTOPOM TipoBepsiemoe 10
BBITIO/IHSAETCS] B paMKaX 3apaHee MO/TOTOB/IEeHHBIX ClieHapHeB

ITpu TecTrpoBaHuM SILI[UKA UCXOJHBIN KOJ| IOCTYTIeH [Jisi TeCTUPOBaHUS
YaCTUYHO, JTMOO U3BECTHO UTO-TO MPO BHYTPEHHIOK CUCTEMY
ITpu TecTrpoBaHuM SILI[AKA UCXOHBIN KO/ CICTEMBI HeJOCTYTIEH,

TIPOU3BOAUTCA MPOBEPKA COOTBETCTBUA CUCTEMBI Cl)OpMaJ'ILHOﬁ CHEL[I/ICI)I/IKHL[I/II/I nimn
0X1aeMOMY T10Be1€HHTO
BOTlpOCbl 3dKpblmo2co munda:

HEHpe,E[BI/I,Z[EHHLIe KOHE€UYHbIE€ COCTOAHUA, BOSHHUKAIOLIWE BC/IeJCTBHE HEKOPPEKTHOCTHU
WJIW HETIO/THOTBI JIOTUYECKOI'0 OMUCAHHWS TIPOTOKO/IBHBIX O6TJEKTOB, KaK TIPpaBUJIO HOCAT
Ha3BaHUA:

tyrkoB (deadlocks)
akTuBHBIX TynMKOB (livelocks)
TOHOK

TEepPMMHAJIOB

Ecny Bce LMK/IBI aKTUBHOTO OXKUZ@HHSI TIPOTOKOJIA 3aLMK/IM/ICh HAaBCerZia, TO O TaKOM
TIpOL{eCCe TOBOPST, YTO OH:

[,eMOHH31POBaJICS
BoIlleN B akTUBHBIN TymuK (livelocks)

riorias B Tymuk (deadlocks)

MokeT JIi TeCTUPOBaHUE KaK AWHaMUuUeCKUi MeTo[] BepudHuKaliy JoKa3aTh Haluuue y
CUCTeMbI KaKOT0-7TM00 CBOMCTRA:

Ha
Het
HeusBectHO

Wuorga
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Ne 4 OCHOBHBIM IOCTOWHCTBOM 3KCITEPTHBIX METO/IOB BepUGHKAINU SBIISIeTCS:

JIMHEeNHasi 3aBUCUMOCTh yOBIBaHUS TPYI0EMKOCTH TIPH YBETUUEHUH YrC/ia
WCTIOTHUTe e Ha NPOeKT (PUKCHPOBAaHHOTO 00beMa

AOCTOBEPHOCTH U HAZl€XKHOCTDb
BO3MO>XHOCTb dBTOMATHUe€CKOI'O BBITIO/THEHHUA

TIPUMEHUMOCTB K T00bIM cBoicTBaM 1O U yiro0bIM apTedakTam XU3HEHHOTO IMK/Ia Ha
7r0O0M 3Tare MpoekTa (C UCTI0/Ib30BaHHEM COOTBETCTBYIOIUX BU/IOB YKCIIEPTH3bI)

Ne 5 OCHOBHBIM HE/IOCTAaTKOM 3KCIIEPTHBIX METO/I0B BepuduKalU SBISIeTCS:

HE0OX0JMMOCTh MCITO/Ib30BaHMs CaMUX apTe(daKToB >KH3HeHHOTro 1uKa 10, a He ux
Mo/ieJield WK Pe3y/ibTaToB paboT

HEBO3MO)>XHOCTb aBTOMAaTH3aLlUH U HEO6XO/:[I/IMOCTL dKTUBHOTI'O Y4aCTUA ]II-O,ELEﬁ B
TpOBEAEHWHN SKCITE€PTU3bI

OTCYTCTBHE METOAO0B 3KCII€PTU3bI, MPeATNo/Iararinx y4yaCtie e JHHCTBEHHOI'O
HCIIOJTHUTEeIA

rajieHue MMPOX3BOIUTEILHOCTH COTPYAHHUKOB H3-3a OTB/IUeHHs Ha yuacTue B
TPOBe/IeHUH SKCIIePTU3

Ne 6 TecTtrpoBaHie Ha OCHOBe MO/ieJieit SIB/ISIeTCSl MeTOAO0M BepuU(UKaLiK C/ieIVIOIIero
BUJA:

CUHTETHYEeCKUM
®opmabHbIM
JrHamMuueCcKum

CrarnueckuMm
Ne 7 Lenb ¢opmanbHBIX METOAOB BeprhUKaLi —

yCTaHOBHUTb TIPaBUJIa OTIMCAHUS CrieLrrKaLin /711 paboThI SKCIIePTOB
T0Ka3aThb HEKOPPEKTHOCTh CUCTEMbI
Jatb opmasbHOE MaTeMaThyeckoe OMMCaHKe CUCTEeMBI

JIOKa3aTb KOPPEKTHOCTh CHCTEeMBI MaTeMaTHUeCKH CTPOTO
Ne 8 JKenarenbHOE CBOMCTBO TeCTa «OJUH TECT JO/DKEH BLIAB/IATE KAK MOXKHO OOJIBIIIe
OILLIMOO0K» HAa3bIBACTCS:

L eTeKTUBHOCTh
BocrnipousBogumocThb
ITokphbIBaroLasi ClIOCOOHOCTh

YCcTOHUUBOCTE

Ne 9 I/LELEH Ha3HaueHHs K/1daCCOB 3KBHBA/IEHTHOCTHU BXO,Z[HI:IX/ BbIXOAHBIX AdHHBIX /I
(l)y'HKL[I/IOHaJ'I]:HOI‘O T€CTUPOBAHHWS OCHOBAaHA Ha IIPEAIO0/IOKEHNH, UTO:

Jmobas IMporpaMMa Ha BCeM KjiaCCe BeJeT cebs TaKXKe, KaK U Ha OJHOM ero
rnpeacraBuTesie

rporpaMma Ha BCeM KJacce BeieT cebsi Takke, KaK U Ha OJIHOM €ro Npe/iCTaBUTese

1pu PyHKLIMOHA/TLHOM TeCTUPOBAaHUU U3BECTEH TOJILKO UHTepdeiic TeCTUpyeMoit
TIPOTrpamMMbI
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Ne 10
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Ne 3
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Ne 8
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Ne 10

Ne 1

mo0yt0 IPOrpaMMy MOXKHO PacCMaTpPHUBaTh C TOUKH 3peHHsI 00BeKTHO-
OpHeHTHPOBaHHOW MapaJ{UrMbl MPOrPaMMHPOBaHUS

Crerjudukaliyisi MpOTOKO/Ia BK/TIOUaeT B cedsi:

CepBUCHI, OTIPe/ie/isieMble IPOTOKO/IOM; JOMYILEHHUs O Cpejie, B KOTOPOH (pyHKIMOHUPYET
TIPOTOKOJT; C/I0Baph COOOIIeHNH, UCIIO/Ib3YeMbIX /IS pear3aliiy MPOTOKo/a; hopmar
COODIIeHUI C/I0BAPST; TIPOLelypHbIe TIPaBU/Ia, 3a/latol{e Ty WIH HHYO
10C/IeI0BaTeIbHOCTL 0OMeHa COOOIIeHUSIMU

CEepBUCHI, OTIpe/iesisieMble TIPOTOKOJIOM; CJIOBaph COOOIIeHNH, UCTTO/B3YEMBIX ISt
peanu3aluy POTOKoJ1a; hopMaTt cooOIIeHnH C/IoBapsi; MPoLielypHbIe TIPaBHIa,
3a7IarolIe Ty WK UHYIO TI0C/Ie/I0BaTeIbHOCTh 0OMeHa COOOIIeHUIMU

CepBUCHI, OTIpe/iefisieMble TIPOTOKOJIOM; AOMYIIeHUs O Cpejie, B KOTOPOH (yHKIL[MOHHDYeT
TPOTOKOJT; CJIOBaph COOOITIEHUH, UCITOb3YeMbIX [/ Peanr3aliviy POTOKO/Ia; opMar
Co0OITIeHHH C/T0Bapst; TIPOLielypHbIe MTPaBUIa, 3a/Ia0IKe Ty WA UHYHO
TI0C/Te/I0BaTeIbHOCTh 0OMeHa COOOILeHHSIMU; TIPUIOXKeHHUs1, 00C/Ty>)KUBaeMble
TIPOTOKOJIOM

CEepBHChI, OTIPe/ieisieMble IIPOTOKO/IOM; JOMYILEeHHUs O Cpejie, B KOTOPOi (hyHKI[MOHUPYET
MPOTOKOJI; C/IOBaph COOBIIeHHUH, UCITOMB3YeMbIX /ISl pear3ariii IPOTOKO/Ia;
TIpoLielypHbIe MpaByJ/Ia, 3aJal0IIKe Ty WA UHYIO M0C/Ie0BaTelbHOCTh 0OMeHa
COO0O0IIEeHUSIMU

BOTlpOCbl OMKpbIMO2O0 munda:

B anre6pe rpoijeccoB OTHOIIIEHWE YKBUBAJIEHTHOCTH, VIOBIETBOPSIOIIEe YCIOBUIO:
CUCTEMBI, CBI3aHHBIE OTHOIIIEHUEM 3KBUBA/IEHTHOCTU, MOT'YT OBITh 3aMEHEHBI B COCTaBe
o0bemMJTrOIIIel CUCTEMBI 0e3 3MeHEeHH s TIOBE/IeHUs TI0C/Ie[HEH, HAa3bIBAeTCS

IMoucK TUNMWYHBIX OMMOOK ¥ ZiepeKToB B apTeakTax Ha OCHOBE HEKOTOPHIX I1a0JIOHOB

OTHOCHUTCS K MeTo/IaM BepU(pHKaI[UH
B ocHoOBe MeTO/I0B aBTOMaTUueCKOUM CTaTUueCKoi Beprudukaiiu apreakTos,
TIPE/ICTaB/IEHHBIX B TEKCTOBOW ()OpMe, JIEXKUT UCTIOTb30BaHHE rpamMMaTHK

J17151 BO3MO>KHOCTb O/JHO3HAUHO NIpOBepKY apTe(hakToB, IOCTPOEHHBIX C
WCI0/Ib30BaHNeM IrparuecKrx S3bIKOB IIPOEKTHPOBAHUS, UX BHyTpeHHee
TIpeZiCTaB/ieHNe [JO/KHO TIPe/j0CTaB/IsATh COOTBETCTBUE 3/1IEMEHTapHOI0 rpauueckoro
CHMBOJIa CUMBOJTY an)aBUTa HEKOTOPOTO A3bIKa

B cnyuae, ecrii HeOOXOAMMO yUeCTb PUCKH (e(HLIUT CIIerUaIiucToB,
HeTpeKpallaroIrics IOTOK U3MeHeH!H, HexBaTKa HHQOPMAaLMK O BHEIIIHMX
KOMIIOHEHTaX, OIpe/esISIOLUX OKPY>KeHHe CUCTeMbI UM BOBJIEUeHHBIX B MHTETPaLjyio U
T.I.), BEIOMpArOT Moge/b pa3paboTKH MPOrpaMMHOTO 00ecTieueHust
Kaxxnas cragus MO/Ie/I1 3aKaH4YUBaeTCsl M0JIy4eHHeM HEeKOTOPBIX
pe3y/bTaToB, KOTOPbIE CIY’KaT B KaueCTBe MCXOAHBIX JaHHbBIX JJIs CIeAyIolleid cTafgun
Cuctemsl FoxPro u MS Access XapakTepu3yrTCsl HU3KUMH TPeOOBaHUSIMH K
BBIUKC/IMTE/ILHBIM pecypcaM CepBepa v OTHOCATCS K CUCTeMaM C

apXUTEKTypOit

Iporecc foka3arenbCcTBa KOPPEKTHOCTU CreliaabHO CO3[jaHHOM MO/ie/l TIPOTPaMMBI
Ha3bIBaeTCs

YacTb npotiecca pa3paboTKy, B KOTOPOM MPOBEPSIETCS COOTBETCTBHE MIPOTPaMMEI ee
cneLudUKaLy Ha3blBaeTcsl

IporeccHbrit — 3TO UMEHOBaHHasl CUCTeMa [1epexo/0B C Bblfie/IeHHbIM
Havya/IbHbIM COCTOSIHAEM

Bonpocbl 3akpbimo2o muna:

Buj quHamMuueckyux MeTOZI0B Bepu(HKalLUY, B paMKaX KOTOPOTO HZeT TOMbKO
HabsTrofieHre, 3armich U OLleHKa pe3y/sTatoB padoTsl 110 rpu ero 00bIYHOM
VICTI0/Ib30BaHUU:

Habmonenue
TectrpoBaHue

MoHuTOpUHT
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Ne 3

Ne 7

Ortnagka

I'pymra MeTo0B MOHUTOPUHTA U TIPOGUIMPOBaHMS, TIPH KOTOPBLIX He TTPOM3BOJUTCS
KaKoro-Mb0 BMeIllaTe/IbCTBa B CaMy BepUMHUITUPYEMYH0 CUCTEMY, BCE U3MEPEHHS U
OLIEHKU KaKWUX-TM00 MapaMeTpOB MPOU3BOASATCS TOIBKO CTaH/[aPTHBIM ¥ BHEIITHUMU
Cpe[ICTBaMU 11e/1eBOI BHeIlIHel Cpe[ibl, HarlpuMep, OL[eHKOW CO CTOPOHBI OrlepaljMOHHOMN
CHCTEeMBbI BbifIeJIeHHBIX PeCypCOB, BpeMeHU HCITOJTHEHUS, UaCTOThI U AJITeTbHOCTH
WHTEPBAJIOB 33/|eiCTBOBAaHUS BEIUUCINUTETBHBIX OI0KOB, YaCTOTHI 0OpaIleHNs K TeM WU
VHBIM (PYHKIHSAM:

MOHHUTOPHHT U MpoGMIMpOBaHUe CpeJiCTBaMU CaMOU BepUPULIMPYeMOIi CHCTeMBbI
MOHUTOPHHT U TTPOGWIMPOBaHUe MTyTeM HHCTPYMEHTHPOBaHMUS
MOHHUTOPUHT U MPOoGUIMPOBaHie CO CTOPOHBI BHEIIIHeH cpejibl

CUMY/IATOPHBIN MOHUTOPUHT M NMPO(UIMpOBaH1E

I'pyrina MeTo0B MOHUTOPUHTA Y TPO(QUIMPOBaHUS, IPU KOTOPBIX TEM WUJIA UHBIM
crocoboM M3MeHsieTcsl cama BepuduLpyeMast CcTeMa A/1s1 BO3MOXKHOCTU
B3aUMO/IeMCTBUS BepU(HLMPyeMOU TPOrpaMMHOM CUCTEMBI C CUCTEMOW MOHUTOPUHTa:

MOHUTOPHHT Y IPO(UIMPOBAHKE MTyTeM WHCTPYMEHTUPOBaHUS
MOHUTOPHHT Y IPO(UINPOBaHUE CO CTOPOHBI BHELIHeH Cpe/ibl
CUMYJIATOPHBIN MOHUTOPUHT M NMPO(UIMpoBaHue

MOHUTOPHHT U TTPOGMIMPOBaHKe CPeJCTBaMHU CAMOM BepU(PHULIMPYEMOI CUCTEMBI
I'pymria MeToj0B MOHUTOPHUHTA U TIPOGHIMPOBAHYS, TIPH KOTOPBIX HCITO/Ib3yeTCs

00BeMJTIONIAs CUCTEMA, OT/IMYAOINASACS OT [1e/IeBOM 00BeMJTIOIIe CUCTeMBI [Iis
BO3MOXHOCTH B3aUMO/IeHCTBUSI BepU(PULIPYEMO# POrPaMMHOMN CUCTEMBI C CUCTEMOM
MOHUTOPHHTA:

MOHUTOPHHT U TIPOMUIMPOBAHHE CO CTOPOHBI BHEITHEH Cpe/ibl

MOHUTODPUHT ¥ POGUIMPOBaHNEe CPe/ICTBAaMHU CaMOi BepUbHI[UPYeMON CHCTEMBI

CUMY/IATOPHBIN MOHUTOPUHT M NMPO(UIpOBaH1e

MOHUTOPHHT U TTPOGWIMPOBaHKe MTyTeM HHCTPYMEeHTHPOBaHMUS
I'pyrira MeTo0B MOHUTOPUHTA U TIPOGUIMPOBaHMSL, TIPH KOTOPBIX HUCTIO/B3YIOTCS

COOTBETCTBYIOLLE CPE/ICTBA, ABJISIOIINECS YaCTbI0 CAMOM BepUGHIPYEeMO CUCTEMBI
MpU e€é HOpMaIbHOM (00BIUHOM) (YHKIIMOHUPOBAaHUH, HAMTPUMEp, YUeT 00beMOB
nepeJjaHHbIX U MIPUHSATHIX JaHHBIX, 33/1€MICTBOBAHHBIX PECYPCOB MAMSITH, CKOPOCTH
00paboTku uHpopmaLum:

MOHHUTOPHUHT U MPOGUIMPOBAHUE CPeICTBAMU CaMOi BepUGULIMPYeMOl CUCTEMBI
MOHHUTOPHUHT U NMPOGUIMPOBaHUE CO CTOPOHBI BHELIHeH Cpe/ibl

MOHHWUTOPHHT U NPOGMIMPOBaHUe MyTeM UHCTPYMEHTHPOBaHUS

CUMY/ISITOPHBIM MOHUTOPHHT Y IPO(U/INPOBaHHE
OCHOBHBIe K/TaCChl a/ITOPUTMOB /IJIsl BEIYMC/IEHHS] CUJIBHOW OMCHMYJISILIAM /IBYX areHTOB:

KJIacC [106a/1bHBIX aJITOPUTMOB U KJIaCC aJ/ITOPUTMOB «Ha JIETY»
KJIaCC JIOKa/JIbHBIX a/ITOPUTMOB U KJ/1aCC a/ITOPUTMOB «Ha JIeTYy»
KJIaCC I7100a/IbHBIX dJITOPUTMOB U KJ1aCC JIOKAa/JIbHBIX a/ITOPUTMOB

KJIaCC JIOKA/IBHBIX aJITOPUTMOB U K/1aCC a/ITOPUTMOB T1OC/1€40BATE/IbHBIX HpPI6JIH)KeHHI>i

Mo’keT JI1 5KBUBaJIEHTHOCTD 10 MyTsM BCEr/ia C/Iy’KUTh 9KBUBa/IeHTHOCTBIO ITOBEJeHUs
Ipu onucaHuu cucreM B CCS?

20



Her, o npuuriHe BO3MO>KHOT'O HefleTepMUHH3Ma TIPH COBIaZleHUM MHOYKECTB CTPOTMX
MyTell Haya/lbHbIX COCTOSTHUI

Hert, ro npuumHe oTCyTCTBUS (OPMaTbHOMN CBSI3H MEXK/AY STUMU MTOHATHSIMHU

Her, cornacHo akcuomam

Ha

Ne 8 YTo 0/DKHO AOCTUTATHCS 171 00eCrieyeHust TTOTHOTO (PYHKIIMOHALHOTO MOKPBITHS
TI0/Th30BaTe/TbCKOTO MHTep(detica?
BCe TpeOOBaHMsI K I10J1b30BATEILCKOMY UHTEPGhENCY O/DKHBI OBbITh [TOKPHITHI
KaXK/IbIi uHTep(heHCHBIN 37IEMEHT JJO/KEH OBbITh UCIIO/Ib30BaH XOTs ObI O/IVH pa3

KaX/[bIli UHTepGEHCHBIN 3/1eMeHT JJO/KeH MOObIBaTh BO BCEX COCTOSHUSIX

KaK/IbI HHTepGhEeNCHBIM 3/1IEMEHT ZI0/DKEH MOOBIBATh BO BCEX COCTOSTHUSIX B PA3/IUUHBIX
peXKrMax paboThbl CUCTEMBI

Ne 9 KonTponb Toro, uto Bce (hopMai30BaHHbIE MTPABHIa KOPPEKTHOCTH MOCTPOEHHS
apTeakTOB BBIMOTHEHBI OTHOCUTCS K CIEAYIOIUM METOaM BepU(PUKALIH:

CraThueCcKuM
CraTtuctuyecKuM
OK3UCTeHIHMaTbHbIM

JuHamuyeckum
Ne 10 B cnyuae, kora Heo6X0AUMO OTpeJie/TUTh COOTBETCTBHE MTPOrPAMMHOT0 00ecrieueHust
TrpeJHa3sHaYeHUI0, OCYILL{e CTBIISAOT:

Bepudukariio
Arnpob6ariyio
OLeHKy KauecTBa

OrieHky 3¢ PeKTHBHOCTU
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