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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)

09.03.02 Tn¢opManoHHbIE CHCTeMbI M TeXHOJIOTHH

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
npYMeHeHHs B 00/1aCTH HHPOPMALIMOHHBIX CUCTEM U TeXHOIOTHH
[ICK-2.1 — Cnoco6HOCTh MPOBOAUTH aHaaM3 WH(OpPMAIMOHHOM 0Oe30rmacHOCTH OOBEKTOB M CHUCTEM Ha

COOTBETCTBHUE Tpe6OBaHI/IHM CTAHOApPTOB B obactu I/IHCl)OPMElL[I/IOHHOﬁ GEBOHBCHOCTI/I, TPpUHUMATh yudaCTue B
MpoBeAEeHNN SKCIIEPUMEHTAa/IbHBIX I/ICC]'[E,E[OBEIHI/II‘;I CHUCTEeMBI 3allIUThI I/IH('l)OpMaL[I/II/I

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-6

3HAHUS:

Ha ypOBHe Tpe/CTaB/eHMI: OCHOBHOM MaTeMaTHUeCKUi armapaTt, IpUMeHseMbli Tpy TeCTUPOBaHWH,
BepU(MKALIMY ¥ Ba/IM/AIIUK TTPOTPAaMMHBIX TIPOJYKTOB;

Ha yPOBHE BOCTIPOW3Be/IeHUSI: TIOHSITHE CUTLHOW U C1ab0i OMCUMYIISILIUY areHTOoB;

YMeHUs:

(hopmasr30BBIBaTh CrielU(PUKALIMIO TIPOLIECCOB B MPOTPaMMHBIX MTPOAYKTaX aBTOMaTHOW MOJIeJIbIO;

HABbIKU:

3MY/ISILIMK B3aMMOZAENCTBYS C TI0/Ib30BaTe/IbCKUM UHTep(eiicOM POrpaMMHBIX MTPOJYKTOB.
ICK-2.1

3HAHUA:

Ha ypOBHE TPe/ICTaB/IeHNI: METO/IbI OMTMCAHKs aTPUOYTOB KauecTBa IMPOrPAMMHBIX TIPOZIYKTOB;

Ha YPOBHE BOCIIPOU3BEIEHUS: BUIBI TPOTPAMMHBIX OIIMOOK;

YMEHUsL:

JOKYMEHTHPOBATh U OTCJIEKUBATh TPOrPaMMHBbIe OITHOKHY;

HaBbIKU:

pa3paboTKX TeCTOB M OCYILeCTB/IEHUS MTPOLiecca TeCTUPOBAHUSI.



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 09.03.02
HngopmayuonHble cucmembl U mexHosn02UU.

CogepxaHue AUCLMIIUIVMHBI SB/SETCA JIOTU4eCKUM npopopkeHrem aucuuiindi: THOOPMATHUKA:
OCHOBbBI ITPOI'PAMMUWPOBAHUS, BBEJEHUE B NMH®OPMAIIMOHHBIE TEXHOJIOI'UW,
CTPYKTYPBI 1 OPTAHN3AIINA JAHHBIX.

Copep>kaHue JUCLWIUIMHBI SIB/ISIETCS. OCHOBOU J/1s1 ocBoeHUst aucuurivd: MOJEJ/I AHAJIN3A U
IMPOEKTUPOBAHUS TIPOTPAMMHOI'O OBECIIEYEHWS, BBIIOJIHEHME W 3AIIATA
BBIITY CKHOU KBA/INOUKAIIMOHHOU PABOTBL

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-2 — CniocobeH MOHUMAThb TIPUHLIUIIEI Pab0TEl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
NIpOrpaMMHBIX CPeJCTB, B TOM UMC/Ie OTeueCTBeHHOr0 IIPOM3BO/CTBA, U UCII0/Ib30BaTh UX IIPU pellieHnH
3a/1a4 ripoeccroHanbHOM JesiTe/TbHOCTH

¢ OIIK-3 — CniocobeH peliaTh CTaHAapTHbBIE 33/jauu PodeCcCHOHATBHOM IeATeTbHOCTA Ha OCHOBE
nH(OPMaLMOHHOM 1 6ubMorpadyueckoii Ky/bTyphl C IpUMeHeHreM HH(OpPMaroHHO-
KOMMYHMKAL[MOHHBIX TEXHOJIOTHH 1 C yUeTOM OCHOBHBIX TpeOoBaHMI MH(OPMAIMOHHON 06e30MmacHOCTH

¢ OIIK-6 — CrniocobeH pa3pabarsiBaTh aJTOPUTMBI ¥ TTPOTPaMMBI, TIPUTOHBIE /IS TPAKTHUECKOTO
npyuMeHeHMs B 00/1acTH MH(OPMALIMOHHBIX CUCTEM U TEXHOIOTHH

¢ OIIK-7 — CrniocobeH oCy1eCTBATh BBIOOP M/1aT(OPM ¥ HHCTPYMEHTA/IbHBIX IIPOrPaMMHO-aIapaTHbIX
CpeJCTB /151 peanu3aliiy UH(GOPMaLMOHHBIX CUCTEM

¢ TTK-94 — criocobeH K yIrpaBieH|I0 HHPOPMAaLVel U JaHHBIMH, TOUCKY UCTOUHHUKOB MHGOPMAIVU U
JJaHHBIX, BOCIIPUSITHIO, aHa/IU3Yy, 3alIOMUHAHKIO U Tlepejjade HHPOPMAaLIMK C UCIO/Ib30BaHeM LUPPOBLIX
CpeJCTB, a TaKXKe C MOMOIIIbIO aTOPUTMOB TIpY paboTe C TIOMyUeHHbIMU U3 Pa3/TMUHBIX MICTOYHHUKOB
JIAaHHBIMU C 1]e/TbI0 3P PeKTUBHOTO HCIT0/Ib30BaHUS TIOTyUeHHOU HHGOPMALIUHY AJIs PellleHus 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Pa3fie/ioB U JUAKTHYECKHUX eJUHHIL]

AypuTopHbIe
3aHATHSA
B KOHTAKTHO#M
¢opme

BCEI'O

®dopmupyemast
KoMmmereHus, %

CamocrosTenbHasA
pabora cryjeHToB

BCEI'O
IIpakTHUecKHe
3aHATHSA

OIIK-6

TICK-2.1

Pazpaen 1. 3agaun TecrupoBanus, Bepupukanuu u Banupanuu. 1.1 ToHatus
BepUHUKaLMH, BaMAALMU U TECTUPOBAHMS NPOrPaMMHBIX Mpo/ykToB. 1.2 Llenu u 3agaun
7 rporieccoB Bepudukaluy U Bamganuu. 1.3 TecTpoBaHMe Kak AMHaMUUeCKHi MeTog, 6 4 4 P
BepuGUKaLK TPOrpaMMHBIX crcTeM. CBsi3b TeCTUPOBAHUSI C Ba/IUAALIMEH U OT/IafKOH
TIPOrpamMMHBIX CUCTEM. 1.4 MeTOAB] aHa/Ii3a U MOCTPOeHust MOAG]Teﬁ TIPOrpaMMHBIX CUCTEM.
1.5 TecTupoBaHue U BepudUKaLys B MPoLiecce NPOeKTHPOBaHUs.

Paszpen 2. OCHOBHBIE BH/bI IPOrPaMMHBIX OIUHO0K. BHbI M MeTo/bI TeCTHPOBaHMs. 2.1
Krnaccugukaryst mporpaMMHbIX OLIMGOK 1 crioco6oB ux obHapysenust. 2.2 Kinaccudukarus
BHU/IOB M METOZJ0B TeCTHPOBaHUs. AKCHOMBI TeCTUpOBaHus 1o I. Maitepcy. 2.3 CTpyKTypHOe
TeCTUPOBaHHe (TeCTHpoBaHUe «6eJIoro sIMKa») U (pyHKLOHAIbHOEe TeCTUPOBAHHE

7 (TecTMpOBaHMe YEpHOTO fILLMKA) SlMKa. 2.4 VIHTerpaloHHoe TecTipoBaHue. CHCTeMHOe
TecTupoBanue. Harpy3soutnoe TectupoBanue. 2.5 Tect-Tpe6oBanusi. Kiacchl BXOAHBIX U
BBIXOZIHBIX JJaHHBIX. 2.6 TecToBoe okpyskeHue. TexHonMOrus JOKyMeHTHPOBAHUS U
OTCJ/Ie)KMBaHHs POrPaMMHBIX OLIMO0K. JKypHas omu6ok. 2.7 OT1ajKa Kak HayuHbIH
9KCIIepUMeHT. AHa/IU3 MOKPbITHs IIPOrpaMMHOIO KO/ja 110 BEeTBSIM U Y C/IOBUSIM.

22 14 14 8 30

20

CUCTEM.

Pa3pen 3. MeToabl aBTOMaTH3al[MM TeCTUPOBaHusA. 3.1 PyuHoe 11 aBTOMaTU3MpPOBaHHOE
TecTHpOBaHUe. PerpeccoHHOe TecTUpoBaHue. 3.2 MeTo/b! pOpMUPOBaHUS TECTOBOTO

7 OKpY>XeHUs [i/i1 aBTOMaTH3alii MOyJ/IbHOT'O, UHTerpaljiOHHOI0 ¥ CMCTeMHOTO TeCTUPOBaHUA.
3.3 ABTOMarM3aLys TeCTUPOBaHKs TPAHC(HOPMALMOHHBIX U PearupyoLIUX MPOrpaMMHBIX

24 14 14 10 30

10

MPOrpaMMHON CHCTEMOM.

Paspen 4. TexHO/IOTUH M HHCTPYMEHTAa/IbHbIE CPeiCTBA aBTOMATH3alUH TeCTHPOBaHMUs.
4.1 TeXHO/IOTMM aBTOMATH3aLlMK TeCTUPOBaHUsL. BHU/bl MFHCTPYMEHTA/IbHBIX CPe/ICTB
aBTOMAaTH3al{i TecTUpoBaHusl. 4.2 IHCTpyMeHTa/IbHble CPe/ICTBAa aBTOMATU3UPOBAHHOIO

7 MOJIy/IbHOTO TeCTUPOBaHHUs. IHCTpyMeHTa/IbHble CPe/ICTBA ABTOMATH3HMPOBAHHOTO
(YHKIMOHA/IBHOTO TeCTUPOBAHHsI TPAaHC(HOPMALIMOHHBIX IporpaMM. 4.3 CrcTeMHOe
TecTUpOBaHMe. 3arHch U BOCIIPOM3Be/jeHHe B3aMMO/elCTBHSI 10/1b30BaTe s C pearupyolei

30 20 20 10 20

10

Paspen 5. Bepudukainus 1 MeToAbl J0Ka3aTelbCTBAa MPABH/ILHOCTH MPorpamm. 5.1
Dopmanu3aiys TpeboBaHuiA K cucTeMe. MeTozbl J0Ka3aTe/IbCTBa IIPaBU/ILHOCTH POrPaMMBI.
5.2. Anre6psI nporieccoB. VicunciieHye B3auMo/eHCTBYOIMX cucteM P.MusHepa. 5.3
TTpoueccHelii rpad. DKBUBa/TEHTHOCTE MOBe/|eHHs POrPAMMHEIX areHToB. CBOHCTBO
6GUCHMYJISLIY [TPOrPaMMHBIX areHToB. 5.4 TecTHpoOBaHHe Ha MOJie/IsIX U TeMIIOpaIbHbIe
JIOTMKH. ABTOMATH3aL|s IPOBEPKU HCTIOIHUMBIX MOZieieit.

26 16 16 10 10

40

Bcero 3a 7 cemecTp 108 68 68 40 100

100

Bcero no AUCIMIUIMHE

108 68 68 40 100

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep u
HavMeHOBaHHe
pasjeina
AUCLUIINHBI

Tema MNPAKTHYECKOr'0 3dHATUA

Oo0nem,

ayp.
JacoB

Pazpen 1. 3agauu
TeCTUPOBAHUS,
BepubUKaluy 1

Ba/IU/IAl[UN.

[NousaTus BepuduUKay, Balialiy U TeCTUPOBAHHS TIPOTPAMMHBIX
npoayKToB. Llenu v 3afauu TiporieccoB BepybUKaK U BaTHAALIHN.
TectrpoBaHUe Kak JUHAMHAYeCKUM MeTo/ BepUu(UKaI[iK MPOrpaMMHBIX
cucteM. CBsI3b TECTUPOBaHMS C Banujaliiell U OT1ajKoM MpOrpaMMHbBIX
CUCTEM.

MeTozbI aHa/IM3a U IOCTPOEHUS MOZe/iel IPOrPAMMHBIX CUCTEM.
TectupoBaHue 1 Bepr¢MKaLys B Mporiecce MPOeKTUPOBaHKSI.

Pasgen 2. OcHOBHBIE
BU/IbI IPOTPaMMHBIX
omnboK. Busbl u
MeTO/Ibl
TeCTUPOBaHUS.

Knaccudukarpst mporpaMMHBIX OITHOOK U CIIOCOO0B UX 0OHAPYKEHMS.
Knaccudukarus BUZIOB 1 METOJOB TeCTUPOBaHUs. AKCHOMBI
TectupoBanus 1o I'. Maiiepcy. CTpyKTypHOe TeCTUpOBaHue
(TecTrpoBaHue «6esIoro AIKKa») U (GyHKIMOHAIBLHOE TeCTUPOBAHHEe
(TecTrpOBaHMe UEPHOTO SIIUKA) SITUKA.

NHurerparonHoe TectupoBanue. CUCTEMHOe TeCTUPOBaHue.
Harpy3ouHnoe TectupoBanue. Tect-TpeboBanust. Knacchl BXOJHBIX U
BBIXO/IHBIX JIaHHBIX. TecToBoe OKpy>keHue. TexHOMIOrUs
JOKYMEHTHPOBaHMsI M OTCJIe)KMBAHKS ITPOrpaMMHBIX OIIMOO0K. XKypHarn
OIINOOK.

OTnazKa Kak HayuyHbIH 3KCIIepUMeHT. AHaIN3 MOKPBITHS TTPOrPaMMHOTO

6
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KO/la T10 BETBAM U yC/IOBUSAM.

BbInonHeHre UHAMBUYaIbHOH NpakTHueckoi padotel 1 (UTIP-1):
OcBoeHre TeXHUKH TeCTHPOBAHUS Ha TMPUMeEPE MPOrPaMMbl CpeiHel

6 cnoxxHoctd. CocTaBieHUe TeCTOB, pyYHOe TeCTHPOBaHUe, COCTAB/IEHUE 8
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.
aBTOMAaTHU3aLUU
9 |rectuposanus. ABTOMaTH3alYs TeCTUPOBaHKWs TPAaHC(HOPMAIIMOHHBIX U pearupyroImx 7
MPOrpaMMHBIX CUCTEM.
BrInonHeHne UHAVBUYaIbHOH NpakTHueckKoi padbotel 3 (UTTP-3):
10 ABTOMaTH3allYs TeCTUPOBaHMsA TPAaHC(HOPMAITMOHHBIX U pearupyroImx 6
rporpaMM Ha fprUMepe KOHCOJIbHBIX POrpaMM.
TexHO/IOTHY aBTOMAaTH3alY TeCTUPOBaHMUs. BUbl MHCTPYMeHTa/IbHbIX

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

aBTOMAaTU3UPOBaHHOIO0 MOJY/ILHOTO TeCTUPOBaHUSI.
BrhInonHeHne UHAWBUYaIbHOH NpakTHuecKoi paboTel 4 (UTTP-4):

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

aBTOMAaTHU3aL[My MOAY/IbHOIO TeCTUPOBAHUS.

13 WHcTpyMeHTaMbHbIE CPeICTBa aBTOMaTHU3MPOBAHHOTO 7
Pazpen 4. (byHKI[MOHA/ILHOTO TeCTUPOBAHUS TPaHC(hOPMAI[HOHHBIX ITPOTPAMM.
TexHosoruu u BrInonHeHne UHAVBUYaIbHOH NpakTHueckoi padbotel 5 (UTTP-5):

14 WHCTpyMeHTa/bHble |OcBoeHre 6a30BbIX BO3MOKHOCTEH MHCTPYMEHTA/IbHBIX CPEICTB 4
CpencTBa aBTOMaTH3aI[ii QYHKIIMOHATBHOTO TeCTUPOBAHUS
dBTOMaTH3alun TpaHCchOPMaI[HOHHBIX TTPOrPAMM.

TECTUPOBAHUA. CHCTeMHOe TeCTUpOBaHue. 3arkch U BOCIIPOU3BEJeHHEe

15 B3aMMOJIEMCTBUS TI0/Th30BATe/IsI C pearupyrolieif ITporpaMMHO 2
CHCTEeMOH.
BrbInonHeHne UHAMBUYaIbHOH NpakTHuecKoi padboTel 6 (VUTIP-6):
ABTOMaTH3a1Us TeCTUPOBAHUS IIPOTPaMMHBIX MIPOAYKTOB C

16 rpaduuecKiM I0/Ib30BaTe/IbCKUM UHTeP(elicoM Ty TeM 3aIicy 1 8
NOC/Iey01lero BOCIPOU3BejeH!s1 B3aUMO/IelCTBYS 110J1b30BaTesisl C
MPOrpaMMHBIM MPOYKTOM.
dopmanu3aius TpeboBaHMl K crcTeMe. MeTo/IbI Zl0Ka3aTelLCTBa

17 MPaBU/ILHOCTH MTPOrpaMMbl. AreOpsI mipoiieccoB. Vicuucienve 2
Pazgen 5. B3aMMO/IeHCTBYOIMX cucTeM P. Munnepa.

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

areHToB. CBOWCTBO OUCUMY/IAI[UM TIPOTPAMMHBIX areHTOB.
JlOKa3aTe/IbCTBa <~ =
19  |npasmmsrocTH BbImosiHeHWe WHUBH/YaIbHOM MpakTHdeckol pabotsl 7 (UTTP-7): 4
p
——— BbIunciieHre OUCUMYJISTIMN 33/JaHHBIX IPOrPAMMHBIX areHTOB
20 TecTrpoBaHuMe Ha MOJIe/IsIX U TeMIIOpaJIbHbIE JIOTUKU. 4
21 ABTOMaTH3aLs IPOBEPKU UCTIOTHUMBIX MoZesiei. 4
Bcero 3a 7 cemectp 68
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHMe pa3jesna Oo0bem,
Cojiep)xaHue yueGHOro 3ajaHus
n/n M CIUTLTAHBI JacoB
Pasen 1. 3a1auM TeCTUOBaHNS, N3yueHue ripelyCMOTPEHHBIX HpOFpaMMOﬁU
1 IUTaKTUUEeCKUX eUHUL] TI0 pEKOMeHAyeMOou 2
BepuUKaLUY U BaaUJaLyu.
JuTeparype
N3yueHue ripelyCMOTPEeHHBIX TTPOrPaMMOii
2 MUAAKTUUECKUX eIMHUI] TT0 peKOMeHTyeMOit 4
Pazpnen 2. OcHOBHBIE BH/IbI IPOTPaMMHBIX nuTepaType
omrboK. BU/IbI U1 METO/IbI T€CTUPOBAHUA.
3 [ToaroToBKa K MpaKTHUeCKUM 3aHSTUSM 2

4 Odopmenne otuera 1o ITP-1 2

5 |Pasgen 3. MeTopl aBTOMaTU3aLu N3yyeHuie npeyCMOTPEHHBIX IPOrPaMMOK 2
TeCTUPOBAHUS. IUAJAKTUUEeCKUX eJUHUL] [0 PeKOMeHyeMOi
7 22455




JuTeparype
6 [ToarotroBka K ripakThueCKUM 3aHSITHSIM 4
7 Odopmnenue otueta 1o [1P-2 2
8 Odopmenne otuera 1o [1P-3 2
N3yueHnue ripefycMOTpPeHHBIX IPOTPaMMOi
9 NUJAKTUUeCKUX eJUHUL] [0 PeKOMeHyeMOM 2
Paszien 4. TexHomoruu u JMTEpaType
10 MHCTPYMeHTa/IbHbIe Cpe/iCTBA [ToaroTroBka K ripakTHueCKUM 3aHSITHSIM 2
11 |aBTOMAaTH3alLMy TeCTUPOBAHUS. Odopmnenue otueta 1o I1P-5 2
12 Odopmienne otuera 1o [1P-5 2
13 Odopmenue otuera 110 [1P-6 2
14 [ToproToBka K npakTvyeCcKUM 3aHATHSM 4
15 Paszien 5. BepuhiKaLs 1 METOIEL Odopmenue otuera 1o I1P-7 § 2
/l0Ka3aTe/bCTBA MPABUIbHOCTH Tporpamm, |13y 1eHHE NPeyCMOTPEHHBIX IPOrpaMMOr
16 JUAKTUYeCKUX eUHUL] 10 peKOMeHAyeMOou 4
JIUTeparype.
Bcero 3a 7 cemecTp 40
4. DOPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1234 5 6 7 8 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 0003HAUEHUS:
¢ TP — npiarHoCcTHYecKas pabora;
¢ Ortu. 1o I3 — oTueT 110 NNpakTUUeCKOMY 3a/,aHUIO;
e Tect — TecrT;
e nud. 3au. — guddepeHIIUPOBAHHBIM 3aUeT.

TEKyII.[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTHU CTYAE€HTOB IIPOBOAUTCA B IUCKPETHBIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmax:

e UArHOCTUYECKas paboTa;

*  OTYET I10 NMPAaKTHUECKOMY 3a/JaHHIO;
* TeCT.

HPOME)KYTO‘lHaH dTrTecTalus IIpOBOAUTCA B (i)OpMaXZ

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;

. Habop cpezcTB TpaHCcsyy, KoMroHoBKY 1 oTaagku GCC/GNU Make/GDB;

. Habop 6ubmmotek, cpesiCcTB TPaHC/ISILIMU, KOMITIOHOBKH, OT/IaZIKU M MHTErPUPOBAaHHBIX CPEJICTB
pa3pabotku Qt for Application Development;

. luTerpupoBanHas cpesa paspaborku Eclipse IDE;

. Habop cpefcTB TpaHC/SLIUH, KOMITOHOBKH, OT/IaIKM U BhIMoHeHUs Perl;
8. Habop cpe/icTB TpaHCJISAIMN, KOMITOHOBKHU, OT/IAJIKU 1 BBITIOMHeHUs1 Python 3.X ¢ HHTerpuUpOBaHHOM

cpenoii pa3pabotku IDLE;

9. NnTepHet-6pay3ep Mozilla Firefox;

10. VintepHeT-6pay3ep Chromium;

11. I'pacmueckas koHcosmb Konsole;

12. Habop cpezcts Bepudukaiuu Robot Framework;

13. Habop cpezcts Bepudukaiuu Frama-C;

14. Habop cpesicTB BepuduKanuu Spin.

U WN

N D

5.6. HdopmaliioHHbIe TeXHOIOTUH:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

. Code::Blocks;

. Kubuntu 18.04 LTS;

. OducHeiii naket Libre Office;

. Habop cpefctB TpaHc/siiyy, KoMIToHOBKY 1 oTiaaku GCC/GNU Make/GDB,;

. Habop 6ubnuoTek, cpeicTB TPAHC/ISIMY, KOMITOHOBKHY, OT/IaJIKU U MHTErPUPOBAHHBIX CPE/ICTB
pa3zpabotku Qt for Application Development;

. luTerpupoBanHas cpesia paspaborku Eclipse IDE;

. Habop cpezcTB TpaHCSLIMH, KOMITOHOBKH, OT/IaKK U BhiNoHeHus Perl;
8. Habop cpescTB TpaHCIISALMN, KOMITOHOBKHU, OT/IaJKH 1 BBITIONHeHUs1 Python 3.X ¢ HHTerpupoBaHHOM

cpenoii paspabotku IDLE;

9. UatepHeT-6pay3ep Mozilla Firefox;

10. NHTepHeT-6pay3ep Chromium;

11. I'pacprueckas koHcosmb Konsole;

12. Habop cpezcts Bepudukaiuu Robot Framework;

13. Habop cpezcts Bepudukaiyu Frama-C;

14. Habop cpezcTB BepuduKaiyuu Spin.

b WwWN R

N D

6.2. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHbIe KOMITbIOTEpaMH C OCTYTIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[J1s1 pabOTHI B 3/1IEKTPOHHON 00pa30BaTebHOM cpefe.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
TECTUPOBAHUE U BEPUOUKAILIUSA ITPOI'PAMMHBIX ITPOJYKTOB

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa  TECTUPOBAHUE M BEPUOUKAIIUA ITPOI'PAMMHBIX ITPOJAYKTOB
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0yioKa 1 rporpammel IOATOTOBKM M0 Harpaeienuto 09.03.02
HugopmayuonHble  cucmembl U mexHodoeuu. [ucuuIuiiHa  peanusyercs Ha  dakyneTere O
EcrectBenHoHayunblii BI'TY "BOEHMEX" um. [1.®. YcruHosa kKadepoit O7 VHpopMaIioHHbIe CUCTEMBI U
MpOorpaMMHasi UH)KEHepUsL.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OITK-6 criocobHOCTb pa3pabaThiBaTh a/JTOPUTMBI ¥ IIPOrPAMMBI, [IPUTOAHBIE /ISl IPAKTUUECKOIO0 ITPUMEHEHMsT
B 00/1aCTH UH(MOPMAITMOHHBIX CUCTEM U TEXHOJIOTHH;
[ICK-2.1 CrocobHOCTh TMPOBOAWTL aHaau3 HWHGMOPMAI[MOHHOW 6e30MacHOCTH OOLEKTOB M CHUCTEM Ha
COOTBETCTBHE TPeOOBaHUSIM CTaHZAPTOB B 00/71aCTH MH(OPMAI[MOHHOW 0e30TacHOCTH, TIPUHUMAaTh y4yacTue B
TIPOBe/IeHUH SKCTIepUMeHTaIbHBIX UCC/eI0BaHMI CUCTeMBI 3allIUThl UHPOPMAaLIUU.

CopepkaHve [WCLMIUIMHBI OXBaTbiBaeT KpPYr BOIIPOCOB, CBSI3aHHBIX C TECTUPOBaHMEM NPOrpPaMMHBIX
TPOAYKTOB, TEXHOJIOTUSIMM TIPOBeleHUs] TeCTUPOBAaHWs, OpraHu3alyedl mpoliecca TeCTHPOBaHMS,
aBTOMaTu3aljiell TeCTUPOBaHMs, a TakKe € (opManbHON BepuU(UKallMell Kak C TeXHOJOTMell [oKa3aTelbCTBa
MPaBU/ILHOCTU PaboThl MPOrpaMMHBIX MPOAYKTOB. PaccMaTpuBaroTCsi MaTeMaTH4yecKrde OCHOBBI (hopmasibHOM
Bepr(UKallM¥, B YaCTHOCTM HCUUC/IeHHWe B3aUMOZENHCTBYIOUMX IIPOLIeCCOB, IIOHATUSI SKBHBA/J€HTHOCTH
TIOBe/IeHusI TIPOL{eCCOB, CBOMCTBA OMCHUMYJISLIMN U TIPUMeHEeHe 3THX (OpPMaIM3MOB Ha KOHKPETHBIX TIPUMepax.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
*  OTUeT I10 NMPAKTUUECKOMY 3a/IaHHUIO;
* TECT.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
TpeyCMOTPEHBI MpakThuecKue 3aHsaTus (68 u.), camocrosTenbHas padora ctyaeHTa (40 ).
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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

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 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.

HaumenoBaHue PexoMeHIveMast THTenarvna TpyRoeMKOCTB,
paboThI Ay patyp yac.
Pazpen 1. 3apauu TecTUpoOBaHNsA, BepudHUKaLiU U BaTUAALUH.
E. M. JlaBpuieBa. . [IporpammMHas WH>XeHepHsi U TeXHOJIOTUU
TporpaMMHpOBaHus CJIOXKHBIX cucteM: Mocksa: FOpaidt, 2022 (2, 10)
C. M. CraposneToB. . OCHOBBI TeCTUPOBaHUS U BepUPUKaIu
Vzyuere niporpamMmmHoro obecrieuenusi: Cankt-ITetepOypr: Jlanb, 2020 (1.1)
TpefyCMOTPEHHBIX >
DOFDAMMON U. C. ITetyxoB. . Pa3pabotka rporpammMHoro obecreuenusi: CII6.BI'TY
porp "BOEHMEX" nm. JI. ®. Ycrusosa, 2007 (1.2) 5
AMAAKTUEECKIX C. B. Cunuupig, H. FO. HanmtotuH. . Bepudukanys nporpaMMHOro
e,g;l(l){gg}lno MOt ob6ecrieuenusi: M.: IHTepHeT-YHuBepcuteT MH(OpMaLMOHHBIX
gmepm ;‘g’e Texuonoruii, 2007 (1.1-1.3, 1.7, 1.9)
H. H. CmupHoBa. . Bepudukaliiys 1 TeCTUpOBaHHe POTPaMMHBIX
cuctem: CII6.BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2014 (1.1, 2.1,
2.2)
Wroro 1o pasgeny 1 2
Paspen 2. OcHOBHbIEe BH/bI IPOrPAaMMHBIX OIIM00K. BUABI U MeTO/bI TeCTHPOBAHMS.
H. H. CmupHoBa. . Bepudukaryst ¥ TecTUpOBaHKe TPOrPaMMHBIX
Wsyuenne cucrem: CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2014 (2.1-2.6)
HpEeNyCMOTPEHHBIX C. B. Cunnipiz, H. 0. Hamrotus. . Bepudukalysi mporpaMMHOTO
[IpOrpaMMOu obecrieuenusi: M.: VinTepHeT-YHuBepcuteT MH(POPMALMOHHBIX
AUNAKTUIECKIX TexHonorui, 2007 (1.9, 2.1,2.2,3.1,4.1,6.3,7.1, 7.2) 4
EAMHAL IO C. M. CraposetoB. . OCHOBBI TeCTUPOBAHUS U BepU(HKaLIK
PEKOMEHNTyEMOU nporpammHoro obecrieuenvisi: Cankr-IletepOypr: Jlaus, 2020 (1.3, 1.4)
JTeparype E. M. JlaBpuiiega. . [IporpaMMHast iHKeHepHsi U TEXHOJIOTHH
MpOrpaMMUpOBaHus CJIOXKHBIX cucteM: Mocksa: FOpaiit, 2022 (10)
ITogroroBka K I'. C. VBanogBa, T. H. Huuymikuna, E. K. ITyraués. . MeTozibl 00paboTKH
MpaKTUYe CKUM JaHHBIX U oLleHKU nporpamm: M.: N3n-so MI'TY um. H. 3. baymana, 2
3aHATUAM 2020 (TecTpoBaHKe MPOrpaMMHOTO obecrieueHus1, PyuHoe
TeCTHPOBaHUE MTPOTrPaMMHBIX MPOAYKTOB, TecTrpoBaHKUe 110 MPUHLIUITY
Ocdopmiienue 0T4eTa | (Genoro simyka», TeCTHPOBAHME 110 TIPUHLMITY «UePHOTO SILHKa», )
no ITP-1 OO11iast cTpaTerust TeCTUPOBAHMS)
Wroro 1o pasgeny 2 8
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)
JUNAKTAYe CKUX C. JI. PoMaHOB. . YTUIUTBI 00pab0OTKU TEKCTA B OTMEparjuOHHON 2
eJUHUL] 110 cucteme Linux: CI16.BI'TY "BOEHMEX" um. [T. ®. YctrHOBa, 2013
peKoMeHAyeMou 2,3,5)
JIUTeparype B. H. KamuHckuii. . Beb-nporpammupoBanue: CI16.BI'TY
I[ToAroToBKa K "BOEHMEX" um. [I. ®@. YcruHoBa, 2014 (pery/nsipHble BbIpa>KeHHs) 4
TPaKTUYe CKUM H. H. CmupHoBa. . Bepudukaiiys 1 TeCTUpOBaHHe IPOTPaMMHBIX
13 22455



3aHATUAM

OdopmiieHne oTuera
o I1P-2

OdopmieHue oTueta
nio ITP-3

cuctem: CII6.BI'TY "BOEHMEX" um. /. ®. YctuHoBa, 2014 (2.4, 2.5,
2.7)

C. B. Cunuupig, H. FO. HanmtotuH. . Bepudukaiys nporpaMmMHOro
ob6ecrieuenusi: M.: iHTepHeT-YHuBepcuteT MH(OpMaMOHHBIX
Texnosorutit, 2007 (2.3, 5.1-5.3, 7.2)

. YrpaBieHue nporpaMMHbiMu ripoektamu: CI16.BT'TY "BOEHMEX"
um. [T. @. YcruHoBa, 2013 (Martepuassl 1abopatopHoii paboThl Ned)
JI. KpucnivH, Ik. I'peropu. . I'nbkoe TectrpoBanue: M.: BubsiMc,
2010 (7, 8)

Wroro no pasgeny 3

10

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

N3yuenue
TpeyCMOTPEeHHBIX
TporpaMmoi
IUJaKTUUe CKUX 2
epHMN o JI. Kpucrun, [Tk, Tperopu. . Tu6koe TectrpoBanue: M.: Bumbsamc,
PeKOMeHlyeMOu 2010 (7_9’ 13’ 14)
JIMTEpaType H. H. CmupHoBa. . Bepudukaiiyis 1 TecTUpoBaHNe POrpaMMHBIX
[ToaroToBka K cucteM: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014 (2.4, 2.5,
MpaKkTU4eCKUM 2.7) 2
3aHATUAM C. B. Cunuipig, H. FO. HanmrotuH. . Bepudwukaiiys mporpaMMHOTO
Odopmnenue otueta obecnieuenusi: M.: IHTepHeT- YHuBepcuTeT VIH(POpPMaIiMOHHBIX 2
o ITP-5 Texnosnoruii, 2007 (2.3, 5.1-5.3, 7.2, 12.1, 12.2, 13.1, 13.2)
OdopmiieHne oTyeta 5
o ITP-5
OdopmiieHne oTuera 7
o I1P-6

Wroro no pasgeny 4 10

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

IToaroroBka K
NpakTH4eCKUM C. M. CraposieToB. . OCHOBbI TeCTUPOBaHUS U BepUPUKALIIN 4
3aHATUAM rporpamMmHoro obecrieuenusi: Cankr-ITerepOypr: Jlans, 2020 (2.1)
Odopmnenne otuera| H. H. CmupHoBa. . Bepudukariiys v TecTUpoBaHre MPOrPaMMHBIX 7
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
JUaKTAYe CKUX (1-6, 8-12) 4
eJIMHMUI] TI0 E. M. JlaBpuieBa. . [IporpammMHast MH)KeHepUsi U TeXHOJIOTHUN
peKoMeHIyeMOoit MPOrpaMMUPOBAaHUSI C/IOKHBIX cucTeM: Mocksa: FOpaiit, 2022 (6)
JiTeparype.

Uroro no pa3geny 5 10
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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

WToroBeIii TeCT, BK/THOUAIOIINI BOTIPOCHI 110 BCEM pa3jesiaM JUCLUIIMHBI TIPOBOJUTCS Ha TI0C/eJHel
HeJiesie ceMcTpa. VITOroBBIN TECT CUMTAETCS YCIEIIHO NPHeHHbIM ITPU BBIMIOJHEHUM C PEUTUHIOM He MeHee
70% (monyuenuu He MeHee 70 6aioB u3 100).
TecroBble BONpockl pa3MeleHsl B YMK 1ucLUnivHebL.

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

WToroBbIii KOHTPOJIB M0 AUCLIUIIIMHE POXOAUT B (hopme AnddepeHITMPOBAHHOTO 3aUeTa, KOTOPBIMA
odopmisiercs Ha 17-i1 Hefiesie ceMecTpa IO pe3yJibTaTaM YCIIIHON caur otdetoB o UTIP-1, UTIP-2, UTIP-3,
WIIP-4, NTIP-5, UTIP-6, NIIP-7 1 npoX0oxJeHus1 UTOrOBOI'0 TeCTUPOBaHuUs. [IJis Mo/ydyeHus: OL|eHKU «3a4yTeHOo-
VZOB/IETBOPUTETHLHO» HEOOXOJUMO MTPOMTH UTOTOBOE TeCTUPOBAHKE C PEHTHHIOM He MeHee 70%, HO MeHee
80%. st mosTyueHUst OLIEHKHU «3aUTE€HO-XOPOII0» He0OXOANMO MPONUTH UTOTOBOE TECTUPOBAHUE C PEUTHHIOM
80% u BbiiiIe, HO MeHee 90%. 1151 TO/TyUeHUsT OI[EHKH «3auTeHO-0T/IMUHO» HEOOXOZAMMO MPONUTH UTOTOBOE
TecTtrpoBaHue ¢ pedituarom 90% U BhIIIIe.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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4 7 Paspgen 1. 3ajaun TecTpoBaHus, 6 4 4 2 10 | 20 Tect
BepudUKaIU1 U Ba/TUAALMMN.
Pa3pen 2. OcHoOBHBIE BH/bI OTI‘lee(”:[‘T’l'[O
4 7 |mporpaMMHBIX omIM00K. BHABI 22 14 14 8 30 | 20
TpaKTHU4eCKOMY
MeTOAbI TeCTUPOBAaHMSI.
EEVE1212100)
Tecr,
4 7 Pazpen 3. MeTto bl aBTOMaTH3aliUA 24 14 14 10 30 10 OTueT 1o
TeCTUPOBaHUs. TpaKTHUUeCKOMY
3a/laHUI0
Pa3pesn 4. TexHo/10TUH U O;EleeCTT’no
4 7 |MHCTpyMeHTa/IbHBIE CpeACTBa 30 20 20 10 20 | 10
MpaKTUUeCKOMY
aBTOMAaTHU3aI[U¥M TeCTUPOBAHUSL.
3a/laHUI0
Pa3pen 5. Bepudukanusi u meTobl O;eeCTT,no
4 7 |moKasare/bCTBa NPaBH/IbLHOCTH 26 16 16 10 10 | 40
MPaKTUUeCKOMY
nporpaMm.
3a/laHUI0
Bcero 3a 7 cemecTp 108 | 68 68 40 | 100 | 100
Bcero no gucnuniuHe 108 | 68 68 40 | 100 | 100
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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

cBouXx (YHKIUH U TIPeATosaraeMblx IPOEKTOM XapaKTePUCTHK — 3TO WM

KOMITOHEHTHO€ TeCTHPOBaHHe

IIpoBepKakoOppeKTHOCTUB3aUMO/|eICTBUM BHYTPH OTZ€/IbHBIX [Py KOMIIOHEHTOB - 3TO
TeCTUpOBaHKe

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

cpefie, BKJIIOUAOLel 3aIyILIKY U ipaliBepsl /11 BCeX UHTep(heliCoB TeCTHUPYyeMOro

MOZYJISL — 3TO TeCTUPOBaHue

IpuHIMN TeCTUPOBaHUs, IPH KOTOPOM M3BeCTHBI ()YHKLIMU MPOrpaMMbl, UCCIeyeTCst

pabota ka0l QyHKIMY Ha 06/1aCTH oTpe/ie/ieHus], BHYTPEeHHsIs JIorhJyecKasi CTPyKTypa

NIPOrpamMMbl UTHOPUPYETCS, UCC/IelyeTCsl TOBKO BHEIIHee ee MOoBeJjeHre —

TeCTUpOBaHUe AUKa

YacTHbIM cty4ali 10/1b30BaTe/IbCKOr0 TeCTUPOBAHKS, KOTOPbIN BBIMOHSAETCSI CAMHUMU

pa3paboTurKamu, HO B Cpejie, MAaKCUMaJTbHO TIPUO/IMDKEHHOUM K paboueMy OKpY>KeHHUIO

CHCTeMbI U Ha Hanbosiee BEPOSITHBIX CLIEHAPHUSIX ee PeabHOT0 HCII0Ib30BaHUs

UYacTHBIM C/lydal M0/Ib30BaTe/IbCKOrO TeCTUPOBAHUS, KOTOPBIN BbIMOIHSIETCS

T10JIb30BaTesIsSIMH, JKeJIaoMMH TT03HAaKOMUTBCS C BO3MOYKHOCTSIMU CUCTEMBI JI0 ee

o(uIaTBEHOTO BRITYCKA Y TIepeJaur B SKCITyaTaLuio

Buj ruHamMuuecKux MeTOZIOB BepuUGHKaINU, TIPH KOTOPOM TipoBepsieMoe 10

BBITIO/HSIETCS] B paMKaX 3apaHeerofir0TOBIEHHBIX ClieHapreB

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 nim
0X1aeMOMY T10Be1€HHTO
BOTlpOCbl 3dKpblmo2co munda:

HEHpe,Z[BI/I,Z[EHHLIe KOHE€UYHbIE€ COCTOSAHUA, BOSHHUKAIOLIWE BC/I€JCTBHE HEKOPDPEKTHOCTHU
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
BoIlles B akTUBHBIN TymuK (livelocks)

riorias B Tymuk (deadlocks)

MoskeT JIi TeCTUPOBaHUE KaK AWHaMUUeCKUW MeTo[] BepudHKaliy JoKa3aTh Haluuue y
CUCTeMbI KaKOT0-TM00 CBOMCTBa

Ha
Het
HeusBectHO

WHorga
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Ne 4 OCHOBHBIM IOCTOWHCTBOM 3KCITEPTHBIX METO/IOB BepUGMHKAINU SBIISIeTCS:

JIMHelHas 3aBUCUMOCTh YObIBAHYS TPYA0EMKOCTH TPH YBEJIMUEHUH UUC/Ia
WCTIOTHUTe e Ha NPOeKT (PUKCHPOBAaHHOTO 00beMa

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

MIPUMEHUMOCTB K T00bIM cBoicTBaM I1O U iro0bIM apTedakTam XU3HEHHOTO IMK/Ia Ha
7r0O0M 3Tare MpoekTa (C UCTI0/Ib30BaHHEM COOTBETCTBYIOIUX BU/IOB YKCIIEPTH3bI)

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

HE0OX0JMMOCTh MCITO/Ib30BaHUsS CaMUX apTe(daKToB >KH3HeHHOTro 1uKa 10, a He ux
Mo/ieJield UK Pe3y/ibTaToB paboT

HEBO3MO)>XHOCTb aBTOMAaTH3allH U HEO6XO/:[I/IMOCTL dKTUBHOTI'O Y4aCTUA ]'[I-O,ELE‘I‘/JI 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 IKCIIePTU3

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

CUHTETHYEeCKUM
®opmabHbIM
JrHamMuueCcKum

CrarnueckuMm
Ne 7 Lenb hopmanbHBIX METOAOB BeprUKaL i —

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

[l0Ka3aTb KOPPEKTHOCTh CUCTEMBI MaTeMaTHueCKd CTPOro

Ne 8 JKenarenbHOE CBOMCTBO TeCTa «OJUH TECT JO/DKEH BLIAB/IATE KAK MOXKHO OOJIBIIIe
OLLIUOO0K» Ha3bIBAeTCH

L eTeKTUBHOCTh
BocrnipousBogumocThb
MOKPBIBAIOII[asi CIOCOOHOCTh

YCTOMUMBOCTh

Ne 9 I/I,ELEH Ha3HaueHHtsd K/1daCCOB 3KBHBA/IEHTHOCTHU BXO,Z[HI:IX/ BbIXOAHBIX AdHHBIX /I
(l)y'HKL[I/IOHaJ'I]:HOI‘O T€CTUPOBAHHWSA OCHOBAHA Ha IIPEAI0/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
MIPOTrpamMMbl
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Ne 10

IICK-2.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

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 MPOTOKO/IOM; JOMYILEHHUs O Cpejie, B KOTOPOH (pyHKI[MOHUPYET
TIPOTOKOJT; C/I0Baph COOOIIeHNH, UCIIO/Ib3YeMbIX /IS pear3aliiy MPOTOKo/a; hopmar
COODIIeHUI C/I0BAPST; TIPOLelypHbIe TIPaBU/Ia, 3a/latol{e Ty WIH HHYO
[10C/IeI0BaTe/IbHOCTL 0OMeHa COOOILeHUSIMU

CEepBUCHI, OTIPe/iesisieMble TIPOTOKOJIOM; CJIOBaph COOOIIeHNH, UCTTO/B3YEMBbIX ISt
peanu3aluy POTOKoJ1a; hopMaTt cooOIIeHnH C/IoBapsi; MPoLielypHbIe TIPaBHIa,
3a7IarolIe Ty WK UHYHO TI0C/Ie/J0BaTeIbHOCTh 0OMeHa COOOIIeHUsIMU

CepBUCHI, OTIpe/iefisieMble TIPOTOKOJIOM; AOMYIIeHUs O Cpejie, B KOTOPOH (yHKIL[MOHHDYeT
TPOTOKOJT; CJIOBAph COOOITIEHUH, UCITIOb3YeMBIX [IJI pear3aliviy POTOKOIa; opMar
Co0OITIeHHH C/T0Bapst; TIPOLielypHbIe MTPaBUIa, 3a/Ia0IKe Ty WA UHYHO
TI0C/Te/I0BaTeIbHOCTh 0OMeHa COOOILeHHsIMU; TIPUIOXKeHHUs1, 00CTy>)KUBaeMble
TIPOTOKOJIOM

CEepBHChI, OTIPe/ieisieMble IIPOTOKO/IOM; JOMYILEeHHUs O Cpejie, B KOTOPOi (hyHKI[MOHUPYET
MPOTOKOJI; C/IOBaph COOBIIeHHUH, UCITOMB3YeMbIX /ISl pear3ariii IPOTOKO/Ia;
TpoLielypHbIe MpaByIa, 3aJal0lIMe Ty WM UHYIO M0C/Ie0BaTelbHOCTh 0OMeHa
COO0O0IIEeHUSIMU

Bonpocbl omkpbimozo muna:

B anrebpe nporieccoB OTHOILIEHWE SKBUBAJIeHTHOCTH, YOBIETBOPSIOLIEe YCIOBUIO:
CHUCTEeMBI, CBSI3aHHbIE OTHOLLIEHWEM YKBUBA/IEHTHOCTH, MOTYT OBITb 3aMeHEeHBI B COCTaBe
obbemroliei crcteMbl 6e3 3MeHeHus! TTOBe/|eHus TToC/Ie/iHel, Ha3bIBaeTC sl

IMouck THNMYHBIX OMMOOK U ZiepeKToB B apTedakTax Ha OCHOBE HEKOTOPHIX I1a0JIOHOB
OTHOCHUTCA K MeTo/,aM Bepu(pUKaLuu

B ocHOBe MeT0Zj0B aBTOMaTHuUeCKO CTaTuueCcKoi Bepuukarium
apTedakKToB,IIpe/ICTaB/IeHHBIX B TEKCTOBOU (hopMme, JIeXKUT MCTIONH30BaHHE

rpaMMaruK

J17151 BO3MO>KHOCTb O/JHO3HAUHO NIpOBepKY apTe(hakToB, IOCTPOEHHBIX C
WCI0/1b30BaHUeMI paUueCcKUX s13bIKOB [IPOEKTUPOBAHKS, UX BHYTPeHHee
TpeZicTaB/ieHNe [J0/DKHOIIPeI0CTaBIATECOOTBETCTBHIE 3/IEMEHTaPHOr0 rpadriyeckoro
CHMBOJIa CUMBOJTY ai)aBUTa HEKOTOPOTO A3bIKa

B cnyuae, ecrii HeOOXOAMMO yUeCTb PUCKH (e(HLIUT CIIerUaIiucToB,
HeTpeKpallaroIrics IOTOK U3MeHeH!H, HexBaTKa HHQOPMAaLMK O BHEIIIHMX
KOMITOHEHTaX, OTpeJesisoNX OKpY>KeHHe CUCTeMBbI WM BOB/IeYeHHBIX B MHTETpaLiio U
T.I.), BEIOMpArOT Moge/b pa3paboTKH MPOrpaMMHOTO 00ecTieueHust
Kaxpas cragus MO/ie/T 3aKaHUMBaeTC s Moy4yeHHeM HeKOTOPBIX
pe3y/bTaToB, KOTOPbIE CIY’KaT B KaueCTBe MCXOAHBIX JaHHbBIX JJIs CIeAyIolleid cTafgun
Cuctemsl FoxPro u MS Access XapakTepu3yrTCsl HU3KUMH TPeOOBaHUSIMH K
BBIUMC/IMTE/ILHBIM PecypcaM cepBepa U OTHOCSITCS K CUCTeMaM C

apXUTEKTypOit

INporjecc foka3arenbCTBa KOPPEKTHOCTU CreliaabHO CO3[jaHHOW MO/ie/lv TIPOTPaMMBI
YacTtb npotiecca pa3paboTKy, B KOTOPOM MPOBEPSIETCS COOTBETCTBHE MIPOTrPaMMEI ee
crielfuyKauu

INponeccHylit —3TOMMeHOBaHHasl CCTeMa I1epexo/[0B C Bbl/|eIeHHbIM
Haya/IbHbIM COCTOSIHHEM

Bonpocbl 3akpbimozo muna:

Bup auHamMuyeckux MeToO[0B BepU(UKALIK, B paMKax KOTOPOTO UJET TO/IBKO
HabsrofieHre, 3armuch U OLleHKa pe3y/sTatoB padoTsl 10 rpu ero 00bIYHOM
WCTI0/Ib30BaHUM:

Habnrogenue
TecTtupoBaHnue
MoHuTOpyHT

Ortnagka
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Ne 7

I'pynna MeTo[,0B MOHUTOPUHIA U NPO(QUINPOBaHHUS, IIPU KOTOPBIX He IIPOM3BOANUTCS
KaKoro-bo BMelllaTebCTBa B CaMy BepU(HUIMPyeMyIO CUCTEMY, BCe U3MepeHUst U
OL|eHKH KaKHX-JI0O0 ImapamMeTpoB TIPOU3BO/ATCS TOBKO CTaHAPTHHIMABHEIITHIMU
Cpe[iCTBaMHU 11eJ1eBOI BHEIIHel Cpe[ibl, HarlpuMep, OLeHKOW CO CTOPOHBI OrlepaljuOHHOMN
CUCTeMBI Bbl/Ie/IeHHBIX peCypCcOB, BDeMeHH UCIIO/THEeHUS], YaCTOThI U AJIUTETbHOCTH
WHTEPBAJIOB 33/|eiCTBOBaHUSI BEIYUCINTETBHBIX OI0KOB, YaCTOTHI 0OpaIeHust K TeM WJIH
VHBIM QYHKLIUAM

MOHUTOPHHT U TTPOGUIMPOBaHKUe CPeJCTBAMU CAMOM BepU(PULIUPYEMOIN CUCTEMBI
MOHHUTOPHHT U MTPOGMIMPOBaHNe My TeMHUHCTPYMEHTUPOBaHUS
MOHUTODUHT U NPOGUIMPOBAHUE CO CTOPOHBI BHEIITHEeM cpe/ibl

CUMYJ/ISITOPHBIM MOHUTOPHHT 1 IPOGUINPOBaHHE
I'pyrna MeToZ0B MOHUTOPUHTA ¥ TPO(QUINPOBaHNS, IIPU KOTOPBIX TEM WJIA UHBIM

Croco0oM HM3MeHsIeTCs cama BepuduLypyeMast CUucTeMazyist
BO3MOYKHOCTHB3aUMOZeHCTBHS BepU(pULIIPYeMOii MPOrpaMMHOM CUCTeMBI C CHCTEMOM
MOHHUTOPUHTa

MOHHUTOPHHTUIIPOGUIMPOBaHKe ITyTeM UHCTPYMEHTHUPOBaHUS

MOHUTOPHHT Y IPO(UINPOBaHUE CO CTOPOHBI BHELIHeH Cpe/ibl

CUMYJIATOPHBIN MOHUTOPUHT M NMPO(UIMpoBaHue

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

00BEMJTIONIAs CHCTEMA, OT/IMYAOINASACS OT [1e/IeBOM 00BeMJTIOIIeH CUCTeMBI [Ijis
BO3MOXHOCTH B3aUMO/IeHCTBUSI BepU(PULIPYEMO# POrPaMMHOMN CUCTEMBI C CUCTEMOM
MOHUTOPHHTA

MOHUTOPHHT U TIPOMUIMPOBAHHE CO CTOPOHBI BHEITHEH Cpe/ibl

MOHMUTODPUHT ¥ POGUIMPOBaHNEe CPe/ICTBaMHU CaMOi BepUbHUIUPYeMONCHCTEMBI

CUMY/IATOPHBIN MOHUTOPUHT M NMPO(UIpOBaH1e

MOHUTOPHHT U TTPOGWIMPOBaHKe MTyTeM HHCTPYMEeHTHPOBaHMUS
I'pyrira MmeToJ0B MOHUTOPUHTA U TIPOGUIMPOBaHMSI, TIPH KOTOPBIX HUCTIO/B3YIOTCS

COOTBETCTBYIOLLE CPE/ICTBA, ABJISIOIINECS YaCTbI0 CAMOM BepUGHIPYEeMO CUCTEMBI
MpU e€é HOpMaJIbHOM (00BIYHOM) (YHKIIMOHUPOBAaHUH, HAMTPUMeEp, YUeT 00beMOB
nepeJjaHHbIX U MPUHSATHIX JaHHBIX, 33/1€MCTBOBAHHBIXPECYPCOB MaMsITH, CKOPOCTH
06pabotku nHpopMaLum

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

MOHHUTOPHHT U NPOGUIMPOBaHUe MTyTeMUHCTPYMEHTHPOBaHUS

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

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

KJIaCC JIOKA/IBHBIX a/JITOPUTMOB U K/1aCC a/ITOPUTMOB IOC/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?
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Her, o npuuriHe BO3MO)KHOT'O HefleTepMUHM3Ma TIPH COBIaZleHUM MHOYKECTB CTPOTMX
MyTell Haya/lbHbIX COCTOSTHUI

Her, ro npuumHe oTCyTCTBUS OPMaTHHOMN CBSI3H MEXK/AY STUMU MTOHATHSIMHU

Her, cornacHo akcuomam

Ha

OCHOBHBI€ KJ1aCChI aJITOPUTMOB [JI BBIUMC/IEHUA CHJIbHOM 6HCHMYHHHHH ABYX dreHTOB:
KJIacC [1006a/bHBIX aJITOPUTMOB U KJ1aCC aJITOPUTMOB «Ha JIETY»

KJIaCC JIOKAJIbHBIX aJITOPUTMOB U KJ/1dCC aJITOPUTMOB MMOC/IEAOBATE/IBHBIX HpI/I6HI/I)KEHI/Iﬁ
KJIaCC JIOKaJ/IbHBIX a/I'TOPUTMOB U KJIdCC aJITOPUTMOB «Ha JIETY»

KJIaCC I7100aTbHBIX AJITOPUTMOB U KJ1aCC JIOKA/JIbHBIX a/ITOPUTMOB

UTo JO/MKHO AOCTUTAThCS A1 00ecriedeHrs TIOJTHOTO (DYHKIIMOHATEHOTO TIOKPBITHSI
T10/1b30BaTe/IbCKOTO UHTepdeiica?

BCe TpeboBaHMsI K TI0/Ib30BaTe/IbCKOMY UHTEPhEICY JI0/KHBI OBITh TTOKPBITHI
KaK/IbIM HHTepGheHCHBIHM 3/IEMEHT J0/DKEH OBITh MCII0/Ib30BaH XOTS ObI OJ[UH pa3
KaXK/IbI UHTepGhEeNCHBIN 3/1eEMEHT JI0/DKEH MOOBIBATh BO BCEX COCTOSTHUAX

Ka)KZIbIii THTep(deICHBIN 3/1eMeHT [J0/DKeH MOObIBaTh BO BCEX COCTOSIHUSIX B Pa3/TMUHBIX
pekuMax paboThbl CUCTEMBI

KonTposs Toro, uto Bce ¢hopManri3oBaHHbIe [TPAaBUIAKOPPEKTHOCTH [T0CTPOEHUS
apTeaKToB BBINIOHEHBI OTHOCUTCS K CIeAYIOIUM METO4aM Bepu(pHKaLun

Crarnueckum
CraTtucTuyeCcKuM
OK3UCTEHIMaTbHbIM

JrHamMuueCcKkum

22



