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PABOYASA NPOrPAMMA YYEEHOW AUCLUNIUHbBI
B1.0.30. TecTupoBaHue nporpaMmMHoOro o6ecne4yeHus

1 Kog n HanmeHOBaHMe HanpaBfieHMA NOAroTOBKU/cneunanbHOCTH:
09.03.04 lNMporpaMmmMHasa UHXeHepusi

2. Mpodunb noaroroBku/cneumannsauymsa:
MHdopMaLMOHHbIE CUCTEMBI N CETEBbBIE TEXHOMOMN

3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. dopma ob6y4eHus: oyHas

5. Kachepgpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHBI:
[MporpammmnpoBaHns n MHGPOPMaLUMOHHbIX TexHonorun (MuAT)

6. CoctaButenu nporpammbl: KysHeuoBa MpuHa KOpbeBHa, npenogaBaTernb

7. PekomeHgoBaHa: HMC ®KH, npotokon Ne 7 ot 03.05.2023.

(HaumeHogaHue pekomeHAyrwel cmpykmypsbi, ama, HOMEpP rPOMOoKoJa,

ommemKu o NPodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2026/2027 CemecTtp(bl): 7



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

N3ydenue cTyneHTaMu pealbHbIX KOMMEPUYECKUX ITPOEKTOB, OBJIAJICHHE TEOpUEN U MPaKTUUECKUMU
HABBIKAMU TECTUPOBAHUS KOMMEPUYECKOTO MPOTrpaMMHOro obecrieueHus. Kypc HalelneH Ha CTaHOBJICHHE
MaTeMaTHKa-MpOrpaMMHUCTa, TECTUPOBIIHKA, pabOTaroIero B MpodeccuoHaIbHON KOMaH/Ie.

10. MecTo y4ye6HOM AucuMnnuHbI B cTpykType OOIl: yacTtb, hopmupyemasi yqyacTHMKamm
obpasoBaTtenbHbIX OTHOLWEHUN (BapnaTusHas) 6noka b1.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AUcUUNNuHe/MoAynio (3HaHWUA, yMeHwus,
HaBbIKK), COOTHECEHHbIe C NNIaHUPYyEeMbIMU pe3ynbTaTaMM OCBOeHUS o6pa3oBaTesibHOM
nporpaMmmbl (KOMNETEHLUMSMU) U UHAUKATOPaMU UX OOCTUXKEHURA:

paboTtbl ¢ 6azamu
OaHHbIX, COBPEMEHHbIE
nporpaMmHbie cpegbi
pa3paboTku
NMHGOPMALIMOHHBIX
CUCTEM U TEXHOIOTUM
ONns aBToMaTusaumm
6u13Hec-npoueccos,
peLleHmns NpUKNagHbIX
3agay pasnuyHbiX
knaccos, BeaeHusi 6a3
OaHHbIX U
NHPOPMALIMOHHBIX
XPaHUNULL,.

Kog HaseaHwne Koga(bl) WHankaTop(bl) lMnaHMpyeMble pe3ynbTaTbl 00y4eHUs
KOMNeTeHuuu
Ol1K-6 | CnocobeH Ol1K-6.1 | 3HaeT OCHOBHbIE SA3blkM | 3HaTh:
paspabaTtbiBaTb NporpaMmMmnpoBaHmns - COBpEMEHHbIe NoaxoAbl K TECTUPOBAHMIO
anropuTMbl U paboTbl ¢ 6azamu nporpaMmHoro obecneveHus;
nporpaMmel, OaHHbIX, ONepaLyMoHHbIE | - METPUKM TECTUPOBaHUS, CNocobbl OLLEHKN
npurogHble Ans cucTeMbI 1 060MOoYKM, MONMHOTBLI TECTOBbIX HaOOpPOB, MOKPLITUS
npakTU4eckoro COBpPEMEHHbIE koga u TpeboBaHus TecTamu.
NCMonb30BaHus, nporpamMmmHble cpeabl
NPUMEHSITb OCHOBbI paspaboTku YwmeTb:
NHGOPMATUKM 1 NHEOPMALIMOHHBIX - Bblbupatb  ONTMManbHbIN  YPOBEHb
NporpaMmMmnpoBaHus K CUCTEM U TEXHOJTOTUN. MoKpbITUSE TpeboBaHMIM U UCXOOQHOrO Koda
NPOEKTMPOBAHWIO, TecTamy, OLEeHNBaTb YPOBEHb MOKPLITUS.
KOHCTPYMPOBAHMIO U
TECTUPOBaHMIO Bnagetb:
NporpaMmHbIX - cpefcTBaMu OLEHKM MOKpbITUS KoAa,
NpOAYKTOB. npegnaraeMbiM1M  UCMONMb3yEMON Cpeaon
pa3paboTku.
OlK-6.2 | YmMeeT npumeHaTb 3HaTb:
A3bIKM - dopmarnbHble mMeToaonornu
nporpamMmmMmpoBaHns u TECTMPOBaHUS;

- KpuTepuum TecTupoBaHus, crnocobbl ux
NPUMEHeHUss B paMKax MPOMbILLNEHHOM
paspabotku MO.

YmeTb:

- BblOMpaTb oOnNTUManbHble METOAMKMU
TECTUPOBaAHMSA B 3aBUCUMOCTU OT YCIOBUN
npouecca pa3paboTkMm NporpaMMHOro
obecneveHus;

- NPUMEHsITb Ha npakTuke copmanbHble
MeTodosornm TeCTUpOBaHuS "

ajanTupoBaTb UX K YCITOBUAM NpPOEKTa.

BnapeTb:
- WHCTpyMeHTaMu aBTOMaTU3NPOBaHHOIO
NOCTPOEHMUSI TECTOB.

12. O6bemM gucuUnivHbI B 3a4eTHbIX eanHMuax/yac — 3/108.

Pdopma NPOMEXYTOHYHOM aTTeCTaLMM 3a4EeT C OLIEHKOMN

13. TpypoeMkocTb No Buaam yuyebHomn paboTbl

TpynoemMKkocTb
Bug y4e6Hom paboTl Bcero Mo cemecTpam
8 cemecTp
AyauTopHble 3aHATUS 68 68




nekuum - -
_ npakTuyeckme 34 34
B TOM Amene: nabopaTopHble 34 34
KypcoBas pabota - -
CamocTtodartensHas paborta 40 40
B TOM 4mcne: kypcoBasi pabota (MpoekT) - -
dopMa NpoMEXYTOYHOM aTTecTaumm - -

Utoro: 108 108

13.1. CopepxaHue AUCLUNIUHDI

n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

CopnepxaHue pasgena QUCUUnnHLI

Peanusauunsa
pasgena
ONCUNNNUHBI C
NMOMOLLbIO
OHNawnH-Kypca,
IAYMK *

1. NNekuun

2. NMpakTuyeckune 3aHATUA

2.1

BeepneHve B TecTunpoBaHune

OCHOBHblE NOHATUA 1 3aaaym TeCTUpPoBaHus. Porb
TECTUPOBaHUS B pa3paboTke NporpamMmmMHOro
obecneyeHusi, CONPOBOXAEHUN U (DYHKLMOHUPOBAHUN
nporpaMmHoro obecneyeHus.

Cemb NPUHUNNOB TECTUPOBAHUA. OcCHoBHble

npoueccbl TeCTUpoOBaHUA. [Ncuxonorus TeCTUpoBaHUA.

MonsaTne pgedpexta. Knaccmdmkauns gedekros.
O6wwe npuHUMNbl paboTbl ¢ AedekTamm — MOUCK,
OOKYMEHTUPOBaHWE, OTCMEXMBaHUE.

2.2

TeopeTnyeckme OCHOBbI
TecTupoBaHua

O606LweHHass MOAenb XXM3HEHHOTO LMKNa
TectupoBaHus 0. OcHoBHbIE apTedaKkThbl
TecTMpoBaHus. OCHOBHbIE TEXHOMOMMN U METOAbI
TECTMPOBaHUS.

KﬂaCCVI(*)I/IKaU,VIFl TECTUPOBAHUA: YPOBHU U TUMbI.
ypOBHl/I TECTUPOBaHUA: onpeaernexHne, 06BbEKThI
TeCTnpoBaHud, BXOOHblIE Tpe6OBaHI/IFI N BbIXOOHbIE
OaHHble. Tunbl TeCTpoBaHnd, X NPUMEHNMOCTb.

2.3

MeTonbl 1 KpuTepun
TECTUPOBaHUS

CraTtuyeckne meToabl U NPOLECC TECTUPOBAHUS.
Mpouecc peueH3npoBaHms. CTaTM4Yeckuin aHanms ¢
MOMOLLIbKO UHCTPYMEHTANbHbIX CPeaCTB.

TecTtupoBaHue TpeboBaHUN 1 aHanNM3 NPOEKTHON
AOKYyMeHTauum. YpoBHM 1 Tunbl TpeboBaHWI.
McTouHmkn TpeboBaHui 1 NyTU UX BbIABAEHUS.

KaTeropuu MeETOA0B NPOEKTUPOBAHMUS TECTOB.
MeToabl, OCHOBaHHbIe Ha cneuudukaLmuax, Unm
MeToAbl YepHOro AluKa. TecTMpoBaHue Ha OCHOBe
CTPYKTYpbI, nu Metoabl 6enoro Awwmka. Metoasl,
OCHOBaHHbIe Ha onbiTe. BbiGop MeToaoB
TECTUPOBaHUS.

MoHATUE NOKPLITUA. YPOBHU NOKPbLITUS.

MornHoTa TECTUPOBAHUS U KPUTEPUUN TECTUPOBAHUS.
MyTauuoHHble kpuTepun. dopmanusauus Hanbonee
N3BECTHbIX KPUTEPUEB.

[okymeHTupoBaHne TecToB. TecToBble CLieHapuu.

2.4

ABTOMaTM3aLUSA
TecTUpoBaHmA

OcHoOBHble HanpasJlieHne aBTomMaTnu3aumm

TeCTnpoBaHua. ABTOMaTM3aLUSA npoBegeHna TectoB U




aBTOMaTM3auus NOCTpoeHus TecToB. Kniovesble
OTNNYNSA aBTOMaTU3MPOBAHHOIO TECTUPOBAHUSA OT
pyYHOro. YcnoBus ycrnewHon aBTomaTmnsaumm.
I'Ipemmyu.l,eCTBa M HeaoCTaTKn aBToMaTmn3auunn.

O630p cpeacTe aBToMaTM3aUnn.
PaspaboTka 4yepe3 TecTUpoBaHWE, Kak MeTOoOoNorusi
pa3paboTky NPUIOKEHWUN.

2.5 YnpaBneHue MnaHnpoBaHne TecTupoBaHus. Kputepun Bxoaa u
TeCTUpOBaHMEM 3aBepLueHns TectupoBaHus. OueHKka TeCTUpOBaHMS.
PaspaboTka cTpaTternn TectupoBaHus. TectupoBaHue,
OCHOBaHHOE Ha puckax. TecTupoBaHue, OCHOBaHHOE
Ha crneuudmrkaumm.
MOHUTOPUWHT Nporpecca u KOHTPOSb TECTUPOBAHWSI.
YnpasneHne KoHurypaumen.
Pa3paboTka nnaHa TeCTMpOBaHusI.
3. llabopaTopHble 3aHATUA
3.1 Mounck n yyet gedekToB Mounck aedekToB B 3a4aHHOM NPUIOXEHUM U CO34aHNe
0T4YEeTOB 0 AedeKTax.
3.2 TecTtnpoBaHue TpebosaHuii | PaspaboTka TpeboBaHW K MNPOEKTYy W KOHTPOIb
KayecTBa TpeboBaHMN.
3.3 ABTOMaTM3NpPOBaHHOE PaspaboTtka npunoxeHns Ha oCHoBe TexHomnornn Test-
TecTMpoBaHue Driven Development.
34 MnaHnpoBaHue PaspaboTka TecT-nnaHa Aansg 3afaHHbIX  YCIOBWUWA
TeCcTUpoBaHus npoekTa c onpegeneHneM ueneun, crpatermm, MeToguk
N KPUTEPUEB TECTUPOBAHUS.
35 MpumeHeHme cTaHgapTHeIX | PaspaboTka n onvcaHve TeCcTOBbIX CryYaeB Ha OCHOBE

MeToauK pa3paboTku
TECTOB

BbIBpaHHOW MeTOAUKMN TECTUPOBAHUS.

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugpl 3aHATUI (KONMYECTBO YacoB)

Ne HavmeHoBaHue TeMbl
CamocTosaTensHas
n/n (pasgena) gucumnnuHel | Nekuun MpakTuyeckme | JNlabopaTopHble pa6ota Bcero
1.1 | BeegeHue B 0 4 6 8 18
TecTupoBaHue
1.2 | TeopeTnyeckne OCHOBbI 0 6 0 8 14
TECTUPOBaHUS
1.3 | MeToapl n kpuTepun 0 8 6 8 32
TECTUPOBaHUS
1.4 | ABTomMaTtusaumnd 0 4 16 8 28
TECTUPOBaHUS
1.5 | YnpaBneHue 12 6 8 36
TECTUPOBAHNEM
Utoro 0 34 34 40 108

14. MeTOp,M‘-IeCKVIe YKazaHuAa anA OGy‘-IaI'OI.I.WIXCﬂ no OCBOEHU ANCLUUNMIIUHDI
PaboTa c koHcnekTamu n npe3eHTaunoHHbIM MaTepunanoMm, BbINOJTHEHNE NPAKTUYECKNX N na6opaTopr|x

3aflaHnin, 3aaHUN TEKYLLLEN N MPOMEXYTOYHOW aTTecTauun.

15. lMepeyeHb OCHOBHOW W [AONOSIHUTENBLHOMW nUTEpaTypbl,

HeoOGXxoAuMbIX AN OCBOEHUSI AUCUMUNIIUHbI (Criucok numepamypbi OGhOPMIISEMCS 8 COOM8ememauu
¢ mpebosarusimu TOCT u ucrions3yemcsi obuwjasi CK8O3Hasi Hymepauyus 0518 ecex su008 UCMOYHUKO8)

a) OCHOBHasa nutepartypa:

pecypcoB MHTEpHeT,

Ne n/n McTOYHMK
Maiiepc,I. ckyccmeo mecmupoeaHua npoepamm / I. Maiiepc, T. badxemm, K. CaHdnep. —3-e uzd. — M. :
1
JAuanekmuka, Bunvamc, 2012. — 272 c.
5 Kpucnuh, /1. Tu6koe mecmupogaHue: npakmu4eckoe pykosodcmeo 0718 mecmuposuwukos M0 u 2ubKux KomaHd / /1.
KpucnuH, [xc. [pezopu. — M. : Bunsbamc, 2010. — 464 c.




CmenaHyeHko, 1.B. Memodsl mecmuposaHusa npozpammHozo obecrieyeHus : YyebHoe nocobue / CmenaHYyeHKo
N.B. —Bonzoepad : PI1K "MoaumexHuk", 2006. — 79 c.
4 Homes, B. Fundamentals of Software Testing (Hardback). — UK : ISTE Ltd and John Wiley Sons Inc, 2012. — 342 pp.

3

6) nononHuTenbHas nuTeparypa:
Ne n/n McTOYHMK

1 KeHm, b. SkcmpemarsibHoe npo2pammuposaHue: pazpabomka yepez mecmuposarue / K. bek ; Mep. ¢ aHen. I1.
AHOxMcaH .— CI16. : Mumep, 2003 .— 224 c.
JAacmuH, 4. ABmomamu3uposaHHOe mecmuposaHue npo2pammHo20 obecrnieyeHus : BHedpeHue, ynpasneHue u
2 akcnayamayua / 4. Aacmun, 4. Pawka, 4. Mon ; Mep. ¢ aHen. E. Monodyoeoli, M. laenos; Mod ped. A. lon108Ko . —
M. : JIOPU, 2003 .— 567 c.
Tampe, /1. BeedeHue 8 mecmuposaHue rnpozpammHo2o obecrieyeHua / /1. Tampe; lMep.c aHen. u ped. B.B.
MapyeHko.— M.: Buneamc, 2003 .— 359 c.

B) NHPOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTebHble pecypesl:
Ne n/n Pecypc
1 www.lib.vsu.ru — 3Hb By
Komnspos, B.[1. OcHo8bl mecmuposaHUs Mpo2pammHo20 obecrievyeHus: Kypc nekyuli : yvebHoe nocobue 015 8y308,
0byyarowuxca no cneyuanbHocmam 6 obaacmu uHgopm. mexHonoauli / B.[1. Komnsapos, T.B. Konukosa. —

2 IneKmpoH. 0aH. — M. : UimepHem-YH-m UHgopm. TexHonozaul, 2006. — 288 c. — Pexcum docmyna:
http.//www.bibliorossica.com/book.html?currBookld=12089

3 OcHoB8bI mecmuposaHus npo2pammHo2o obecnievyerus / B.l1. Komaapoe — YHusepcumem «MHTYUT» — Pexcum
docmyna: https://www.intuit.ru/studies/courses/48/48/info
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16. MNepeyeHb y4eOHO-MeTOQUYECKOro obecnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuku, MemodOu4YyecKue yKa3zaHusi MO 6bIMOSTHEHUI
rnpakmu4eckux (KOHMPOJIbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcTOYHMK
1 lpoepamma nodzomosku ISTQB basosoezo ypoeHsi 2018 (Pycckull) | International Software Testing
Qualifications Board, 2018 .— 96 c¢. — Pexcum docmyna https://www.rstqb.org/ru/istgb-downloads.html

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MNpuU peanusauum y4ebHOM
OUCUMNNUHBbI, BKMOYaA [AUCTaAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

Ona peanusauum y4ebHOro npouecca ucnosnb3yetca OecnnaTtHasi NONHOMYHKUMOHanNbHas
WMHTerpupoBaHHas cpefa paspabotkun Visual Studio Community 2015, pecypc «ONeKTPOHHbIN
yHnBepcuteT» (https://edu.vsu.ru/).

18. MaTepmanbHO-TeXHUYECKOEe obecnevyeHne AUCLUUNIIUHbI:
1. KomnerotepHbin knacc Ne9 (ayg. 303n).

MK Ha 6a3se IntelCore2Duo 2,8[MTu, O3Y 2I'b, auck 160Gb — 30 wT. CneynanuampoBaHHas
mebenb: gocka MapkepHas 1 WwT., 4OCKa MHTepakTMBHas 1 WT., cTonbl 32 WT., CTyNba 64 wWrT.;
paboyee MecTO npenofaBaTend: NPOEKTOp, BMAEOKOMMYyTaTop. B knacce HaxoauTcs Touka
pocTtyna 6ecnpoBoaHon ceTu Ans goctyna B IHTEPHET 1 K y4ebHO-MeToaMYECKMM MaTepranam,
pacnonoXXeHHbIM Ha BHYTPEHHUX cepBepax (hakynbTeTa.

19. OueHo4Hble cpeacTBa Ansd npoeeaneHusA TeKyI.Ll,eI7I n ﬂpOMe)KyTO‘-IHOﬁ aTtTecTtauum

MopsaoK OLEeHKM 0CBOEHMSA obyvaloLwmnmmncs y4ebHoro MaTepuana onpeaenseTcs
coaepxaHuemM creayLmx pasaenos AUCLUUNNUHBIL:

HaumeHoBaHue UHankaTop(bl)
,-',\}gn pasgena AuCUMNvHbI Konslnﬂ((e;;EH AOCTKEHUA Ouerourele cpeacTsa
(mogyns) H KOMMeTeHunmn
1. | Pasgensl 1-3 Or1K-6 OlK-6.1 KVIMe! (ars nvaBe'D'eHMﬂ
NPOMEXYTOYHOWN aTTecTaumm)



https://edu.vsu.ru/

HavnmeHoBaHwue WHankaTop(bl)
N | pasnena ancuunnumb Konclnﬂ?;;aH [OCTVKEHNS: OueHodHbie cpepcTaa
(moayns) 4 KOMMeTeHunmn
TecToBble 3agaHuA
OMK-6.2 3apaHusa nabopaTtopHbix paboT 2, 4, 5
) Pasaens! 3-5 OMK-6 OlK-6.1 3apaHunsa nabopaTopHoi paboThl 1, 5
' OlK-6.2 3apaHna nabopaTopHou paboThl 1, 4
KWUMbI ansa
MpomexyTouHas aTTectaums .
_ y npoBeaeHNSA NPOMEXYTOYHOMN
dhopma KOHTPOIS — 3a4eT C OLeHKOM aTTecTaLmu

20 TuvnoBble OLEHO4YHble cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensroLwune
npoueaypbl OueHUBaHUsA

20.1 TeKywMn KOHTPOIb YCNEeBaeMoCTHn

KoHTponb ycneBaeMocTu No AUCUMNITMHE OCYLLECTBIISETCS C MOMOLLbIO CreayHLLMX OLEeHOYHbIX
cpeacTs:
- TecToBble 3agaHusi
- JlabopaTopHble paboTbl

TecTOoBbIe 3agaHuA

TexHonorus npoeegeHus: Tect U3 20 BONPOCOB KaXabIN CTYAEHT BbINOSTHAET Ha
nHaMBugyanoHom GnaHke. Kaxgoe 3agaHue TecTta BKkItodaeT oT 3 40 5 BapnaHTOB OTBETOB, cpeau
KoTopbIx Heobxoanmo BbiOpaTb oanH Hanbonee nogxoasawmin. Bpems BbinonHeHust Tecta — 30 MUHYT.

Kputepun oueHnBaHus:

Kaxxabivi npaBunbHbI OTBET gaet 1 6ann.

19-20 6annoB — oUEeHKa «OTIINYHOY.

17-18 6annoB — OLUeHKa «XOpOLUOY.

15-16 6annoB — oueHKa «y4OBNETBOPUTENBHOY.

14 n meHee 6annoB — OLEHKa «HeYy4OBNEeTBOPUTENBHOY.

ﬂpmmep TECTOBOIo 3agaHunA:

3apaHue 1. YTo He onpegensieTcd Ha pase nNnaHMpPOBaHUSA TeCTUPOBaHUA?
A. npuvopuTeTbl TECTOBbLIX CLleHapueB
B. annapaTHoe u nporpamMmmHoe obecneyeHune
C. KpuTepuu BXxoAa 1 Bblxoga
D. Tunbl TecToB
3apaHue 2. TunnyHbIM KNaccoM AedeKkToB, KOTopble ferdye HanTn ¢ MOMOLLbIO PEBU3UIA, @ HE C MOMOLLbIO
AVHaMN4YeCKoro TeCTUPOBaHUS, ABNAETCA:
A. A. OTKNOHEeHUA OT CTaHA4apToOB
B. pedektbl TpeboBaHuUn
C. pOedekTbl NPOEKTUPOBAHUS
D. HenpaBunbHblE cneundukauumn nHTepdgenca
E. Bce BbllenepevncneHHoe
3apaHuve 3. PeBnsnu, ctaTMyecknii aHanus u JuHaMmuyeckue UChbiTaHUs UMEOT OfHY U Ty Xe Lenb -
A. HaxoxaeHue oedekToB.
B. wucnpasneHve aedexTos.
C. AuB
D. HuyTO U3 NnepedncrneHHoro
3apaHue 4. KakoBbl OCHOBHbIE PaKTOpPbI, yNMUThIBAOLWMECS MPU aHanM3e puckoB?
A. BEpOSATHOCTb MOSBIIEHUS HEFATUBHOMO COObLITUSA
B. noTeHumanbHbIV yuepb, CBA3aHHbLINA C COObITMEM
C. AuB
D. HWA, uu B
3apaHue 5. MNpoekT He SABMSIeTCs JOCTaTOYHO MaclwTabHbIM, YTOObI onpaBAaTh 3aTpaTbl HA OOLWMpPHOE
TecTupoBaHue. Kakue genctsns cnegyet npeanpuHaTL?
A. BbINOSIHWUTb aHaNU3 pPMUCKOB, YTODObI y3HaTb, Kakne 4acTu NpoeKkTa AOIMKHbI ObITb MPOBEPEHDI




B. wncnonb3oBaTb MHCTPYMEHThI A1 aBTOMaTm3aunm TeCTUPOBaHMS
C. AnB
D. Hwudero n3 BbilenepeyncneHHoro
3apaHue 6. None BBoaa roga poxaeHust npuHuMaeT 3HadeHus ot 1900 go 2004. ['paHMYHBIMM 3HAYEHUAMMN
ANsi TECTUPOBAHMSA 3TOrO NOMs ABMASAIOTCS:
A. 0, 1900, 2004, 2005
B. 1900, 2004
C. 1899, 1900, 2004, 2005
D. 1899, 1900, 1901, 2003, 2004, 2005
3apanve 7. Kakue us cnegyowux BUOOB TECTUPOBAHUSA OTHOCATCS K HEDYHKLMOHANbHOMY TECTUPOBAHMWIO?
A. CUCTEMHOEe TeCTUpOBaHue
B. TecTupoBaHve ygobcTBa MCMNONb30BaHUs
C. TecTMpoBaHWe NPON3BOANTENBHOCTU
D. BuC
3apaHuve 8. TecTnpoBaHue rpaHUYHbIX YCIIOBUN - 3TO
A. TO Xe, YTO M TECTUPOBAHUE METOOOM 3KBMBANEHTHbIX pa3bueHni
B. npoBepka 3HayeHwW’, COBNajalwLWMX C rpaHMLaMM KNacCoB 3KBUBANEHTHOCTU 3HaYeHUn,
BbIXOOSLLMX 3@ HMX M Nexalimx BHYTPU HUX
C. npoBepku KOMOBUHALMIA BXOAHBIX 3HAYEHUI
D. oavH u3 MeTogoB TeCTUpOBaHUA 6enoro simka
E. B,CuD
3apanve 9. Beibepute nydwee onpegeneHue kavyectsa
A. KadyecTBo siBNseTcsa 3agayent HOMep OAWH
B. KauyecTBo nogpasymeBaeT OTCyTCTBUE AeEKTOB
C. KauecTtBO NnogpasymeBaeT coOOTBETCTBUE TpeboBaHNSM
D. KadectBo 03HauaerT, 4to 10 paboTaeT, kak 3agymanu paspaboTynkm
3apanve 10. OgHa 13 rnaBHbIX NPUYKH, NOYeMy pa3paboTymKu UCTbITEIBAOT TPYAHOCTN C TECTUPOBAHMEM
cBoewn paboThbl:
A. OTCyTCTBME TEXHUYECKON OOKYMEeHTauun
B. OTCyTCTBME MHCTPYMEHTOB TECTUPOBaHUS AN pa3paboTymKkoB
C. oTcyTcTBME NOATOTOBKN
D. HeoOBEKTMBHOCTb
3apganve 11. B npouecce pa3paboTku nporpamMmmHoro obecrnedeHunsl, B KakO MOMEHT MOXHO HaduMHaTb
npouecc TecTMpoBaHua?
A. Korga 3aBepLUEeH Kof
B. korga 3aBepLUEHO NPOEKTUPOBaHKE
C. korga yTBepxgeHbl nporpaMmmHble TpeboBaHus
D. korga nepBbii MOAYINb KOAA roToB AN TECTUPOBaHNSA
3apaHne 12. Ckonbko TecToB HeobxoAmmo, 4TOObl MOKPbITb BCE BO3MOXHbIE MOCEA0BaTENbHOCTU
onepaTopos (nyTu), Ans cneaywowero pparmeHTa nporpammbl? NpeanonoXxum, Y4To ycrioBus He3aBUCUMbl Apyr OT
Apyra:
if (Condition 1) then statement 1 else statement 2 fi
if (Condition 2) then statement 3 fi

A 2
B. 3
C. 4

D. He poctuwxumo
3apaHue 13. TecTbl AN NPUEMOYHbIX UCMbITAHUA OCHOBaHbI Ha:
A. TpeboBaHuax
B. pesynbratax NpoeKTUpOBaHUs
C. wmncxogHom Kope
D. Tabnuue nepexonos
3apanve 14. Hanbonee HesaBucumas Bepudukaumsi U Banugaums aTo:
A. BbINoNHsAemas paspaboTynkom
B. BbInonHsaemMasa NHXeHepOM-TECTUPOBLLNKOM
C. BbINonHsemMas pykoBOACTBOM
D. BbInonHsemas no cywlecTBy BHe cdepbl BNUSAHUSA NpoekTa
3apaHue 15. [loBTOpHOE TECTUPOBaHKE YxKe NPOTECTUPOBAHHOM NpOorpaMmMbl Nocre MmoanugukaLmm ¢ Lienbto
0BHapyXeHUs1 BHECEHHbIX B pe3ynbTaTte Moandukaumy nporpammbl AedeKkToB Ha3biBaeTCA
A. nogreepxpgawoLiee
B. perpeccuoHHoe
C. HeraTtuBHOE
D. npuemo4Hoe
3aganve 16. PyHKUMOHANBHLIM TECTUPOBAHMEM CUCTEMbI Ha3bIBAETCS:



npoBepka, 4YTo cucTeMa npaBusibHO paboTaeT ¢ ApPYrMMK CUCTEMaMMU
npoBepKa COBMECTHOW paboTbl BCEX KOMMOHEHTOB CUCTEMBI
npoBepka OT Ha4ana Ao KOoHLa onepauuii, BbINOMHAEMbIX CUCTEMOW
. HUYTO 13 BbILLENEPEYNCIIEHHOTO
3apaHue 17. Onpegenntb MMHUMAarbHOE KONMYECTBO TECTOB, HEOOXOANMbLIX ANt NOKPLITUST ONepaTopoB 1
MOKPbITUSI BETBIEHUI
Read P
Read Q
If p+q > 100 then Print “Large” End if
If p > 50 then Print “pLarge” End if

oow»

A 2n2
B. 1n2
C. 3u2
D. 4un2
3apaHuve 18. YTo 13 nepevncneHHoro nyyile onpeaenseT noHsaTMe TeCTUpoBaHua?
A. Uenb TECTUPOBAHWS 3aKN4YaeTcsl B JeMOHCTpaLumn paboTocnocobHOCTH NporpamMmbi
B. Uenbio TECTMPOBaHWS ABNSIETCS OTCyTCTBME AedeKkToB
C. uenblo TECTUPOBAHUS SIBMSIETCS OEMOHCTpauMsi TOro, YTO MporpaMma genaeTt To, YTO AOMKHa
nenatb
D. TecTupoBaHMe — 3TO BbINOSTHEHNE NPOrpaMMbl C LIENbLO Noucka AedekToB
3apganue 19. B cnyyae 60nbLlUMX cUCTeM
A. orpaHuYeHHbIN Habop TECTOB MOXET ObITb BbIMOSHEH
B. TecTupoBaHWe OOMMKHO NPOBOANTLCS HA OCHOBE PUCKOB
C. [0/mKHO ObITb BbINOSIHEHO NPUEMOYHOE TECTUPOBAHME
D. BuC
3apanve 20. BapuaHTbl MICNOnb30BaHUA MOTYT ObITb BbINONIHEHBI A4S
A. TeCTUpPOBaHMWS NPON3BOANTENBHOCTU
MOAYbHOIO TECTUPOBAHNS
npoBepkn bnsHec-cLeHapues
CTaTUYEeCKUX UCTbITaHWUIA

oCow>

NabopaTopHble paboTbl
Na6opaTtopHas pa6oTa 1. Nouck n yyet pecekron
TexHonornst NpoBeAeHUS:

CTygeHTbl nony4yaroT NpunoxeHne, B KOTopom 0643aHbl 0O6HapyxnTb He MeHee 25 aedekToB 1
3admKcMpoBaTh UX B OTYETE COrnacHoO 3agaHHbIM TpeboBaHusMm. Mo pesynbTatam BbINOAHEHUS paboTbl
nposoamnTca pasbop BbIMNOSTHEHHbIX 3a4aHUIN C pa3bsACHEHNEM OLWIMOOK N HE4OYETOB.

Kputepum oueHnBaHus:

OueHKa «OTANYHO» — OTYET CTYAEHTa COOEPXMUT He MeHee 25 aedekToB n odhopMIieH B
COOTBETCTBUU C TpeboBaHNAMN.

OueHka «XopoLo» — OTYET CTyAeHTa COAEPXKUT He MeHee 25 fedeKToB, MMEKTCS HeJoveThl B
0hOpMMEHUN (OTCYTCTBME HEKOTOPbLIX 0BA3aTENBHBIX MapamMeTpoB onncaHnsa gedekToB).

OueHka «yooBNeTBOPUTENBHO» — OTYET CTyAEHTa coaepXnt He meHee 20 0edekToB n/mnm
UMETCHA HeaoueTbl B 0hOopMAEHNN (OTCYTCTBUE 3HAYMTENBHOMO KonuyecTea oba3aTenbHbIX
napameTpoB OnMcaHus AedeKkToB).

OueHka «HeyaoBneTBOPUTESIbHO» — He BbINOMHEHbI YCIOBUA NpeabiayLUnx nyHKTOB.

Na6opaTtopHas pa6oTa 2. TecTupoBaHue TpeboBaHMN

TexHonoruns nposegeHns:

CTygeHThl pasgenatTcsa Ha napbl. Kaxgbin n3 CTyaeHToB coctaBnseT TpeboBaHus K
NPOV3BOSNIbLHOMY MPUNOXEHUIO AN paboTbl CO CMNCKOBLIMU AAaHHBbIMWU. 3aTeM CTyAeHTbl C napax
obmeHuBatoTca TpeboBaHNsSMIN U TECTMPYIOT TpeboBaHMs HanapHuka. 3aTeM HanapHKK Nosy4yaeT oTyeT
0 HanAeHHbIX gedeKkTax, ucnpaensaeT nx, otgaeT TpeboBaHUA Ha TECTMPOBAHME NOBTOPHO U T.4.
NTepauun TecTMpoBaHms U CnNpaBneHns NOBTOPSOTCA OO TEX NOp, NOKa TECTUPYHOLLNA HE NPU3HaeT
TpeboBaHus kadecTBeHHbIMU. B KayecTBe pesynbtata paboThl CTyAeHTa oueHMBaeTca dhuHanbHas
BEpPCUS NPOTECTUPOBAHHbLIX UM TPEOOBAHUI M HAaNUCaHHbIE OTYEThI 0 AedekTax.

Kputepum oueHnBaHus:

OueHka «0TNNYHO» — hnHanbHaga Bepcnsa TpeboBaHuin OTBEYAET KPUTEPUSM KayecTBa, OTYEThI
0 gedekTax opopMIeHbl KOPPEKTHO.



OueHka «xopoLuo» — douHanbHasa Bepcus TpeboBaHnin COOEPXKUT HEKPUTUYECKNE OLLINOKN,
OoT4eTbl 0 AedeKkTax 0POPMIIEHbI KOPPEKTHO.

OueHka «ygoBneTBOpPUTENBHO» — OMHaNbHas Bepcus TpeboBaHNn COOEPXKNUT OLLIMOKKM, HO B
Lenom npurogHa Anst peanusaumm, ot4eThbl 0 AedhekTax NpeaoCcTaBneHbI.

OueHka «HeyaoBneTBOPUTESIbHO» — He BbINOMHEHbI YCINOBUA NpeablayLunx nyHKTOB.

NabopaTopHasn pa6oTa 3. ABToMaTu3aMpoBaHHOe TeCTUpoBaHue

TexHonornst npoBegeHus:

CTtygeHTbl npogomkatoT paboTy B napax. Kaxabin n3 CTyqeHToB AOMKEH Hanucatb NpUnoXxeHmne
Nno NpOTECTUPOBAHHLIM UM TPebOoBaHUAM, nCNoNb3ys TexHonoruto Test Driven Development
(PaspaboTka 4yepe3 TeCTMpOBaHUE) NS Modynen, peannayrowmx G1sHec-normky, onUcaHHyo B
TpeboBaHuax. OLueHMBaeTCst Ka4eCTBO NPOEKTUPOBAHUS U NOKPbITUE KoAa TECTAMM.

Kputepun oueHnBaHus:

OueHka «OTINYHO» — NPUNOXKEHME B LLENTOM paboTocnocobHO, apxuTEKTypa NPUITOXEHNS
TakoBa, 4YTO peanuaauns bM3Hec-Norvkn BolgeneHa B OTAENbHbI HAbop Moaynewn, KOTOpble NMOKPbITHI
MOAYNbHbIMW TECTAMU Y HE UMEIOT NMPU3HAKOB TOrO, YTO TECTbI HAaNMCaHbl NOCMe HanncaHs camoro
NPUIOXEHMS.

OueHka «XopoLLO» — MPUIIoXeHNe B LienoM paboTocnocobHO, apXMTEKTYpa NPUIOXKEHUS
Mo3BOSISIET NMCATb MOAYIbHbIE TECTbI ANSA NOKPbITUA GU3HEC-NOMMKK, TECTbl HE MUMEIOT NPU3HAKOB TOrO,
YTO HanNUcaHbl MOCME HaMUCaHUSi CaMOTO NMPUNOXEHNS.

OueHka «yaoBneTBOPUTENBHO» — MPUIOXKEHWE BbINOMHAET OCHOBHbIE (DYHKLMW, apXUTEKTypa
NPUIOXEHMS NO3BONSAET NPOBEPATb OU3HEC-NOMMKY XOTS Obl MHTErPaLNOHHBIMU TECTAMK, TECTbI ANs
GonbLuen YacTn TpeboBaHMIM CyLLECTBYHOT, U HE UMEIOT NPU3HAKOB TOro, YTO HaNMcaHbl Nocne
HanMcaHMsa CaMoro NPUNOXeHUs.

OueHka «HeyaoBneTBOPUTESIbHO» — HE BbIMNOMHEHbI YCINOBUSA NpeablayLUmnX NyHKTOB.

NabopaTtopHasa pa6oTa 4. [lnaHupoBaHue TeCTUPOBaHUSA

TexHonorns nposegeHus:

CTtyaeHTbl npogomkatoT paboTy B napax. Kaxabin n3 cTyqeHToB AOMKEH HanucaTtb nnaH
TECTUPOBAHUSA ANsi NPUNOXEHUS, pa3paboTaHHOro HanapHUKOM. MNMnaH TecTMpoBaHNs JOIMKEH

onuncbiBaTb LUenn TeCTupoBaHund, cCtpatermo n METOANKN TECTUPOBAHUA, TUMNbl TECTUPOBAHUA, KPUTEPUN
BXO4a u BbiXoaa.

Kputepun oueHnBaHus:

OueHKa «OTNIMYHO» — MIlaH TECTMPOBAHUS COAEPXKUT BCe Tpebyemble pasaensl, Lenb
TECTMPOBAHUS 3aaeT YPOBEHb U KPUTEPUM KadecTBa, CTpaTernst U MeTodbl TECTUPOBAHMUS
COOTBETCTBYHOT NOCTaBMNEHHOW LieNn, B TOM YnCIie BCE HEOOX0AMMbIE TUMbl TECTUPOBAHUSI ONMUCaHbI,
KpUTEpPUM TECTUPOBAHNS AN1si BCEX TUMOB 1 3TanoB TECTMPOBAHUS ONMUCaHbI, NPOBEPSIEMbI U1
cornacylTcs ¢ LensiMm TeCTUPOBaHMS.

OueHKa «XopoLLo» — NriaH TECTUPOBAHUS COAEPXKUT BCe Tpebyemble pasgensl, Lenb
TeCTUpOBaHWs 3adaeT YPOBEHb MU KPUTEPUN Ka4yeCTBa, CTpaTerna n MeToabl TeCTMPOBaHUSA
COOTBETCTBYIOT NOCTABMEHHON LeNnun, B TOM Yncrie 6onbluas YacTb HeOOXOAMMbIX TUMNOB TECTUPOBAHUS
onucaHa, Kputepumn B obLLemM onucaHbl, NPOBEPAEMbI 1 COrNAacyrTCA C LensaMm TeCTUPOBaHKS.

OueHka «yaoBneTBOpUTENbHO» — MNfaH TECTUPOBAHWS COAEPXKMUT BCe Tpebyemble pasgenbl,
Lenb TeCTUPOBaHMUSA 3agaeT YPOBEHb W KPUTEPUM KayeCcTBa, cTpaTerms U MeToabl TECTUPOBaHMS
COOTBETCTBYIOT NOCTABMIEHHON LeNK, Kputepum B o6LLEM ONMcaHbl U NPOBEPSEMBI.

OueHka «HeygoBNEeTBOPUTENBHO» — HE BbINOSIHEHbI YCIOBUS NpeablayLLNX MYHKTOB.

Na6opaTtopHas pa6oTa 5. [lpumeHeHue cTaHAAPTHbLIX METOAUK pa3paboTKM TeCTOB

TexHonoruns nposegeHns:

CtygeHThbl npogomkatoT paboTy B napax. Ha oCHOBaHUKM COCTaBNEHHOrO B NpeablayLuen
nabopaTtopHon paboTe nnaHa TeCTUPOBAHUSA COrMacHO yka3aHHbIM B CTpaTerMm TeCTMpoBaHus
MeTOAMKaM cocTaBnsieTca Habop TecToB Ans PYHKLMOHANBHOro TECTUPOBAHUSA BU3HEeC-Normkn (ons
OoCTanbHbIX TUMOB TECTUPOBAHUS TECTLI ONUCKLIBaTbL HE TpebyeTcs). B crniyyae HEKOPPEKTHOro nnaHa
TeCTMPOBaHMA METOAUKM BbIBMpaloTca npenogaBaTenem.

Kputepum oueHnBaHus:

OueHka «OTANYHO» — METOAMKA NPUMEHEHA NpaBUIibHO, HABOP TECTOB NOJSIOH COrfacHoO
KpuUTEPUAM BbIOPaAHHOW METOAMKN, TECTbI JOKYMEHTUPOBAHbI NPaBUbHO U coaepXaT BCHO
Heobxoaumyo MHopMaLnIO.



OueHkKa «XopoLLo» — MeToAuKa B LeNoM NpuMeHeHa npaBuiibHO, HABOP TECTOB NOKpbIBaET
GOnbLUYI YaCTb TECTOBbLIX CUTYaLWIA, TECTbI LOKYMEHTUPOBAaHbI KOPPEKTHO C TOYHOCTLIO A0 HEGONbLUMX
Heo4eToB.

OueHka «yOooBneTBOpPUTESIbHO» — Ha6op TECTOB AEMOHCTPUPYET NOMNbITKY NPUMEHUTb HYXXHYHO
MeTOoauKYy, HO HE MOKpbIBAET 3HAYUTESIbHYIO HaCTb TECTOBbIX CMTyaLlMVI, TeCTbl AOKYMEHTUPOBAHbI
KOPPEKTHO C TOYHOCTbLIO A0 HebOonbLLINX HeQO4EeTOB.

OueHka «HeyaoBINeTBOPUTESIbHO» — He BbIMNMOJIHEHbI YCIOBUA NpeablayLWnX NyHKTOB.

20.2 NMpomexyToyHasa aTrecTaums

MpomexxyToyHas aTTecTauust No AUCUMNINHE OCYLLECTBNSIETCS C MOMOLLbIO cobecenoBaHms Mo
6unetam. K atTectauum gonyckarTcs CTyAEHTbI, BbINOMNHMBLUME Bce 5 nabopaTopHbIX paboT ¢ OLEeHKOM
He HKEe «YA0BNeTBOPUTENBHOY.

Kputepun oueHuBaHums:
OueHKa «OTNNYHOY:

- 3HaHMe 6a30BbIX NOHATUN TECTUPOBAHNA N NOHMMaHMe npouecca obecneveHus kadecTtea MO B
paMKax BCEro XXM3HEHHOTO LMKNa pa3paboTku, NOHMMAaHME OCHOBHbIX NMPOLIECCOB, N3 KOTOPbIX
CKragblBaeTCcst TECTUPOBAHME.

- 3HaHne TMnoB 1 ypOBHeVI TeCTUpOBaAHUA N NX HA3HAYEeHUA. YMmeHune I'IOLI,6I/IpaTb HeO6XOLI,I/IMbIe
TUNbl TECTUPOBAHUA ONA KOHKPETHOIro npuioXxXeHmnsa

- 3HaHWe 6a30BbIX METOOOOMIA TECTUPOBAHUSI U YMEHNE CTPOUTb Ha UX OCHOBE CTpaTernm
TECTMPOBAHUS A1 KOHKPETHbIX NPUMNOXEHWA.

OueHka «XxopoLloy»:

- 3HaHMe 6a30BbIX NOHATUN TECTUPOBAHNA N NOHMMaHMe npouecca obecneveHust kadectea MO B
pamKax BCEro >XM3HEHHOro Lukna pa3paboTky, 3HaHWE OCHOBHbIX NPOLLECCOB, 13 KOTOPbIX CKNaabiBaeTcs
TecTMpoBaHue.

- 3HaHWe TMnoB 1 ypOBHeVI TECTUPOBAHUA. YMmeHune I'IOD,6I/IpaTb HeobxoanMmble TUMbI
TECTUPOBaHUA A1 KOHKPETHOIo NPUNoXXeHns.

- 3HaHuMe 6a30BbIX MeTOoO0MNOorm TECTUPOBAHUA.
OueHka «yOooBneTBoOpUTESIbHO»

- 3HaHVe 6a30BbIX MOHATUI TECTMPOBAHUS U MECTa TECTUPOBAHUS B KU3HEHHOM LIVKIE
pa3paboTku, 3HaHWe onpeaeneHnin 1 3agavy OCHOBHbIX NPOLECCOB, U3 KOTOPbIX CKIaablBaeTcs
TECTMPOBaHMUE.

- 3HaHVe Ha ypoBHE onpeaeneHnii OCHOBHbIX TUMOB U YPOBHEWN TECTUPOBAHMS.
- 3HaHMe 0bWwKMx NpMHUMNOB Ana 6a30BbIX METOOONOMMIA TECTUPOBAHNS.
OueHka «HeyaoBneTBOPUTESIbHO» — He BbINOMHEHbI YCINOBUA NpeabiayLUmnx nyHKTOB.
MNepeyeHb BONpPOCOB:
1. [edekTbl n nHumaeHTbl. OCHOBHbIE MPUHUMMBI NOUCKA U (PUKCUPOBAHUSA MHLMAEHTOB.
MogynbHoe TecTupoBaHue
TecTtuposaHune yepHoro n 6enoro awmka. OcobeHHOCTH, NPenMyLLECTBA U HEOOCTaTKN.
OnpepneneHne TecTMpoBaHus. CBa3b TeCTUPOBaHMS 1 kadecTsa 0.
WHTerpaunoHHoe TecTupoBaHmne
TecTupoBaHne METOAOM IKBMBANEHTHbIX pa3bueHnn.
MHcTannaumoHHoe TecTupoBaHue
Bepudmkauns v Banngaums. Npumep Ha ocHoBe V-mogenn xunsHeHHoro umkna Mo.
CuncrtemHoe TecTupoBaHue.
. TecTnpoBaHue rpaHn4YHbIX YCHOBUN
. dbIMHOE TecTupoBaHue
. 7 MIPUHLMNOB TECTUPOBAHMUS.
. OnepaunoHHoe TeCcTUpoBaHue.
. TectupoBaHue 6enoro awuka. YpoBHU NOKPbITUSI.
. KoHdurypaumoHHoe TecTnpoBaHune
. YPOBHM HE3ABNCUMOCTM TECTUPOBAHNS.
. MpuemoyHoe TecTupoBaHue.
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18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

lMnaHvpoBaHWe TecTUpoBaHUA
PerpeccuoHHoe TectupoBaHue

OcHOBHbIe nNpouecchbl TECTUPOBaHWA. 3a4ayu, pellaemble B pamMmkax 3TUX NpOLLECCOB.
dyHKUMOHaNbHOEe TeCTUPOBaHNe
MOHUTOPWHTI U KOHTPOMb TECTUPOBAHNS
TecTupoBaHue rpagudeckoro nHTepdgenca
TecTupoBaHne Npon3BOAUTENBHOCTMW.
TecTupoBaHne, OCHOBaHHOE Ha pUCKax.
Anbga- 1 6eTa-TecTpoBaHme

OcHoBHble apTedakTbl TECTUPOBAHUS.
CTtpecc-TecTupoBaHue

YnpaBneHve nHungeHTamm
TecTupoBaHune, OCHOBaHHOE Ha onbiTe
Tunbl TECTUPOBAHNSA NO rNyGUHE
Harpyso4yHoe TecTupoBaHue



