JNlabopaTtopHasa paboTta Ne1
TexHonorum paspadboTku NporpaMmmMHOro
obecne4vyeHusn: "pa3padboTka yepe3 TectTupoBaHue"

Konuuecmeso ayoumopnwvix uwacos - 2

Lenv pabomui

3HAKOMCTBO C TEXHOJIOTHeH '"pa3paboTka uepe3 TecTUpoBaHME'.
N3ydyenne nHCTPYMEHTOB MO3BOJISIONINX MPUMEHSThH JAHHYIO TEXHOJIOTHIO.

Obwue ceedenus

Pa3pabotka uepe3 TecTtupoBaHue (aHri. test-driven development,
TDD) — TexHuKa pa3pabOTKH MPOrpaMMHOr0 oOOeCTeueHus, KoTopas
OCHOBBIBA€TCSI Ha IOBTOPEHUM OUYEHb KOPOTKUX IMKJIOB pa3pabOTKH:
CHayaJla THUIIETCS TECT, MOKPBIBAIOLIUN KEIaeMoe H3MEHEHHUE, 3aTeM
MUIIETCS KOJl, KOTOPBIM MO3BOIUT MPONTH TECT, U MOA KOHEL MPOBOIUTCS
pepaKkTOpUHT HOBOTI'O KOAA K COOTBETCTBYIOIIMM CTaHapTaM.

TDD Tpebyer oT pa3paboTuvka CO3JaHHUS ABTOMATHU3UPOBAHHBIX
MOJYJIbHBIX TECTOB, OMpPEAEIAIOMUX TPeOOBaHUS K KOJY HEMOCPEACTBEHHO
nepes HamucaHUeM caMmoro Koja. TecT COIepKUT MPOBEPKU YCIOBHIA,
KOTOpbIE MOT'YT JIMOO BBIMOIHATHCA, MO0 HeT. Korja oHM BBIMOIHSIOTCH,
roBOpAT, YTO TecT mnpouaeH. [IpoxoxaeHue Ttecra IMOATBEPKAACT
MOBEJICHHUEe, TMpeArnonaraeMoe mnporpaMmucToM. Pa3paboTumku yacTo
MOJIB3YIOTCSL OMOIMOTEKaMU 11 TECTUPOBaHUS (aHTIL testing frameworks)
JUISL CO3JIaHMsI U aBTOMAaTH3alluM 3amycka HabopoB TecToB. Ha mpakTtuke
MOJAYJIbHBIE TECThI MOKPHIBAIOT KPUTHUUECKHWE W HETPUBHAIbHBIC YYACTKHU
KO/Ia. DTO MOXET OBITh KOJ|, KOTOPBIA IMOABEPKEH YACThIM HM3MEHEHUSIM,
KOJ, OT paboThl KOTOPOr0 3aBUCUT pPabOTOCHOCOOHOCTh OOJBIIOrO
KOJIMYECTBA JPYroro Koja, WIM KOJA C OOJBIIMM KOJIUYECTBOM
3aBUCUMOCTEM.

Cpena pa3paboTKu AOJKHA OBICTPO pearupoBaTh Ha HEOOJbIIHNE
Moau(pUKaIMU KOJa. APXUTEKTypa MpOorpaMMbl JOIKHA 0a3upoBaThCsS Ha
WCMOJb30BAaHUM MHOXECTBA CHUJIbHO CBSI3aHHBIX KOMIIOHEHTOB, KOTOpbIE
ciabo CUEeIIeHbl APYr € JApyrom, Ojarojapsi 4yeMy TECTHUpPOBAaHHUE KOAa
YIPOLIAETCA.

TDD He TOnpKO MNpeamnosiaraeT IMNPOBEPKY KOPPEKTHOCTH, HO H
BIIMSET Ha AU3aifH nporpaMmmbl. ONMpasich Ha TECTHI, pa3padOTUYUKU MOTYT
ObICTpee  NpeACTaBUTh, Kakasg  (YHKIIMOHAJBHOCTb  HEOOXoaMMa
nonp30BaTento. Takum oOpa3oM, Aeranu uHTepdeiica mosBISIOTCS 3a0T0
710 OKOHYATEJIbHON peann3aliy pelieHus

3aoanue



N3yunth OUOIMOTEKH AJI TECTUPOBAHUS
Paccmotpets mpumenenne NUnit, ReSharper.

JNlTaGopaTtopHasa paboTta Ne2
MoaynbHoe TecTMpoBaHue

Konuuecmeo ayoumopuwsix uacoe - 6
Llenv pabomol
OBnajeHne HaBbIKAMU MOIYJIHHOTO TECTUPOBAHUS.

Obwue ceedenusi

MopaynbHOE TECTUPOBAHUE - HTO TECTUPOBAHHE MPOrpaMMbl Ha
YpOBHE OTACIBHO B3SATHIX MoAyied, (yHkuui wim kiaccoB. Llenb
MOJYJIBHOTO TECTUPOBAHUSI COCTOUT B BBISIBJICHHM JIOKAJIU30BAHHBIX B
MOAyJ€ OIMUOOK B pealu3aiii aJrOpUTMOB, a TaKXe B OIPEACIICHUU
CTENEHU TOTOBHOCTH CHUCTEMBI K TEpPEXOoAy Ha CIEAYIOUMH YpOBEHb
pa3pabOTKu U TeCcTUpoBaHUS. MOAyJIbHOE TECTUPOBAHUE MPOBOJUTCS 10
NpUHLHKITY "Oenoro sAumMKa", To €CTh OCHOBBIBAETCS] HAa 3HAHUM BHYTPEHHEN
CTPYKTYpPBbI MPOrPaMMbl, U YaCTO BKJIIOYAET T€ WJIM WHBIC METOJbI aHAIN3a
MOKPBITHS KOJA.

MonynbHOE€ TeCcTUpOBaHHE OOBIYHO TMOAPA3yMEBAET CO3JaHUE
BOKPYI' KaKJ0r0 MOJYJISI ONPENEIICHHON Cpeibl, BKIIIOYAOIIEH 3ariyliKu
Ul Bcex uHTEepdeicoB TecTupyeMoro monynis. Hekoropbie U3 HUX MOTYT
MCIOJIB30BAaThCA JUIsl MOAA4YM BXOJHBIX 3HAYECHUW, APYrHe I aHalIu3a
pe3yNnbTaTOB, TMPUCYTCTBUE TPETbUX MOXET OBITh MPOAUKTOBAHO
TpeOOBaHUSIMU, HAKJIAIIBAEMBIMH KOMITIJISITOPOM M COOPIIIHKOM.

Ha ypoBHE MOIyJIBHOTO TECTUPOBAHHUSA MPOLIE BCEro OOHAPYKUThH
nedeKThl, CBS3aHHBIE C AJTOPUTMUYECKHUMHU OITMOKAMU U OIIMOKaMu
KOAUPOBAHUS AJNTOPUTMOB, TUIA PAOOThI C YCIOBUSIMH U CUCTUYUKAMHU
LMKJIOB, & TAK)KE C MUCIOJIb30BAHUEM JIOKAIbHBIX NIEPEMEHHBIX U PECYPCOB.
OmmOKkM, CBSI3aHHBIE C HEBEPHOM TPAKTOBKOM JaHHBIX, HEKOPPEKTHOM
peanu3anueil MHTEpPPEincoB, COBMECTUMOCTBIO, MPOU3BOJUTEILHOCTHIO U
T.II. OOBIYHO TMPOMYCKAIOTCSI HAa YPOBHE MOAYJIBHOTO TECTUPOBAHUSI U
BBISIBJISIIOTCSL HA Oo0Jiee MO3JHUX CTaAUSIX TECTUPOBAHMS.

3adanue

1) "Mo3sroBas ataka":
Otansl:



- [TonyuuTs Borpoc (3aanue) ass o0CyKIACHUs.

- 3a1aTh BOMPOCH OTHOCUTEIHHO HE TOHSATHBIX MOMEHTAX B
BOMpoce (3aJaHuH).

- Bbicka3aTh CBOM MBICIIH 110 JJAHHOMY BOIIPOCY (3aaHUI0).

- 3anucatp Bce MPO3BYUYABIIME BBICKA3bIBAaHUS C YTOYHEHHSIMH.

- [To OKOHUYaHHIO POYUTATH BCE, UTO OBLIO 3aIHCAHO.

- OGcynuTh BCe BapUaHTHI OTBETOB.

- BeIsicHUTB, KaK MO’KHO MCIIONB30BATh MOTYYCHHBIE PE3YIbTAThI
IIPU BBITIOJIHEHUU JTaHHOW 1a00paTOPHON pabOTHI.

2) "Paborta B komane"

OTallbl:

- Pa30uTthCcst Ha KOMaH/IbL.

- Peann3oBath nonmy4eHHbIN BOMPOC (3a/1aHKE), COTTACHO
texHonoruu TDD.

- [IpencraBuTh pe3yabTaThI.

JNlabopaTtopHasa paboTta Ne3
UHTerpaumMoHHoe TecTMpoBaHue

Koauuecmeo ayoumopHwvix 4acoe - 2
Llenv pabomuwi

OBJIaI[eHI/Ie HaBbIKaMHU HHTCTPAIUOHHOT'O TCCTUPOBAHUA.

Obuwue ceedenust

HHTerpanimoHHOE TECTHPOBAHHE HA3BIBAIOT €IIE TECTHPOBAHUEM
apXUTEeKTyphl cuctembl. C ONHON CTOPOHBI, 3TO Ha3BaHHE OOYCIOBJICHO
TEM, YTO HMHTETPAIlMOHHBIE TECThI BKIIOYAIOT B Cce0S TPOBEPKH BCEX
BO3MOJKHBIX BHJIOB B3aMMOJICHCTBHIA MEXTy MPOTPAMMHBIMH MOIYISIMH U
AJIEMEHTaMU, KOTOPBIE OMPENEISIOTCS B aAPXUTEKTYPE CHUCTEMBI - TaKUM
o0pa3oM, UHTETPAIIMOHHBIE TECTHI IPOBEPSIOT MOJHOTY B3aUMOJCHCTBUN B
TeCTUpPYyEeMOU peanu3anuu cucteMbl. C JIpyrod CTOPOHBI, pPe3yabTaThl
BBITIOJITHCHHSI WHTETPAIIMOHHBIX TECTOB - OJWH M3 OCHOBHBIX HMCTOYHHKOB
nHDOpMaIUK JUIS TIpoliecca YIY4IIEHHS W YTOYHCHHUS apXHTCKTYPBI
CUCTEMBI, MEXMOMYJIbHBIX W MEXKKOMIIOHEHTHBIX HHTepdeiicoB. T.e., ¢
ATOW TOYKH 3PEHHS, WHTETPAIIMOHHBIE TECTHI IMPOBEPSIOT KOPPEKTHOCTH
B3aUMOJIEHCTBHUS KOMIIOHEHT CHCTEMBI.

B pesynbpTaTe mnpoBeAeHUS HMHTETPAIMOHHOTO TECTHUPOBAHUS W
YCTpAaHCHHUSI BCEX BBIABICHHBIX Ie(DEKTOB MOJydaeTcs COTJACOBAaHHAS M
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LEJIOCTHAsI ApXUTEKTypa MPOrpaMMHOM CHCTEMBI, T.€. MOKHO CUMTATh, YTO
MHTETPAllMOHHOE TECTHUPOBAHUE - 3TO TECTUPOBAHME APXUTEKTYphl U
HU3KOYPOBHEBBIX ()YHKIIMOHAJIBHBIX TPEOOBaHUIA.

WHuTerpalinoHHoe TECTUPOBaHUE, KaK MPaBUIIO, MPEJCTABISIET COO0M
UTEpaTUBHBI MPOLIECC, TMPU KOTOPOM IMPOBEPSIETCS COBOKYIMHOCTh
MOJyJiel, BO3pacTalolias OT UTEpaly K UTepauuu. B uMHTErpannoHHOM
TECTUPOBAHUE BBIIENAIOT TPU METOABI BBIIOJTHEHUS: BOCXOJIsIIIEe
TECTUPOBAHKE; MOHOJIUTHOE TECTUPOBAHUE; HHUCXOASIIEE TECTUPOBAHUE.

3aoanue
CornacHO BapuaHTy MPOBECTH OJIWH W3 METOJOB MHTETPAI[MOHHOTO
TECTUPOBAHUA.

JNlabopaTopHasa paboTta Ne4
CuctemMHoe TecTUpoBaHue

Konuuecmeo ayoumopnwix uacos - 4
Llenv pabomuwi

OBJ'IaIleHI/Ie HaBbIKaMHW CUCTCMHOI'O TCCTUPOBAHMS.

Obwue ceederus

CucTteMHOE TECTHPOBAaHHE - OJIHWH M3 CaMbBIX CIIO)KHBIX BHJIOB
TecTUpoBaHusA. Ha aTamne cucTeMHOro TeCTHpOBaHUS IIPOBOJAUTCS HE TOJIBKO
(YHKITMOHAJILHOE TECTUPOBAHKME, HO M OIICHKA XapaKTCPHUCTHUK KauyecTBa

CUCTEMbl - €€ YyCTOMYMBOCTHM, HAJI&KHOCTH, O€30MacHOCTH U
IIPOM3BOAUTENBHOCTH. Ha 3TOM 3Tame BBIABIAIOTCA MHOTHE IMPOOIEMBI
BHEUIHUX  MHTEp(EcoB  CHUCTEMBbI,  CBSI3aHHbIE C  HEBEPHBIM

B3aMIMOJICHCTBUEM C IPYTMMU CHCTEMaMH, allllapaTHBIM OO0eCICUCHHEM,
HEBEPHBIM  paclpeiesiecHueM  MaMsITH, OTCYTCTBHEM  KOPPEKTHOIO
OCBOOOKIEHHS PECYPCOB U T.II.

[locne 3aBepiieHUs] CHUCTEMHOIO TECTUpPOBaHUS  pa3paboTka
nepexonuT B (a3y MpUeMO-CAATOYHBIX HCTBITAHUN (IJI1 TPOrpaMMHBIX
CHCTEM, pa3pabaThlBacMbIX Ha 3aka3) WiM B a3y anmbda- m Oera-
TECTUPOBAHUS (JJ1s1 TPOTPAMMHBIX CUCTEM OOIIEro MPUMEHEHHUS).

CucreMHOe TeCTUPOBAaHUE TIPOBOIUTCS B HECKOIBKO (ha3, Ha KaKIOU
U3 KOTOPBIX TPOBEPSETCS OAMH M3 AaCIEeKTOB TOBENEHUS CHCTEMBI, T.C.
MPOBOANTCS OIMH M3 TUIOB CHCTEMHOTO TecTupoBaHusi. Bce stu ¢aswi
MOTYT TPOTEKaTh OJHOBPEMEHHO WJIM IOcieaoBarenbHo. Cremyromuit



paszien TOCBSIIEH PAacCMOTPEHUI0 OCOOEHHOCTEM KaKJI0ro W3 THUIIOB
CUCTEMHOT'O TECTUPOBAHUS Ha Kaxaou (ase.

Buapl cucTeMHOr0 TECTUPOBAHUS:

1) pyHKIIMOHATIEHOE TECTUPOBAHUE;

2) TeCTUPOBAHUE TTPOU3BOIUTEIBLHOCTH;

3)Harpy304HO€ WM CTPECCOBOE TECTUPOBAHNUE;

4)TecTupoBaHue KOHGUTypaIUU;

5)TecTupoBaHue OE30MaCHOCTH;

6) TeCTUPOBAaHNE HAJCKHOCTH U BOCCTAHOBJIEHUS MOCIE COOEB;

7)TecTUpOBaHUE y100CTBA UCIIONIb30BaAHUS.

3aoanue
CormacHO BapWaHTy TIPOBECTH HECKOJIBKO BHUJOB CHUCTEMHOIO
TECTUPOBAHUS.

JlTabopaTtopHasn pabota Ne5
Py4yHoe TecTupoBaHue, reHepauusa TeCTOB

Konuuecmeo ayoumopnwvix uacos - 2

Ienv pabomui

OBitaieHMe HABbIKAMU PYYHOT O TECTUPOBAHUS U COCTABJICHUE
TECTOBBIX CIIy4acB.

Obuue ceedenus

Pyuanoe TECTUPOBAHUE 3aKITI0YaeTCs B BBITIOTHCHUH
3aJJOKyMEHTUPOBAHHON TPOIEAYPHI, T/I€ OMUCAHA METOJIMKA BBIIOJIHCHUS
TECTOB, 3aJarolias TMOPAIOK TECTOB M IJs KaXJOro TecTa - CIHCOK
3HAYEHUH MapaMeTpPOB, KOTOPHIN MOIAE€TCs HA BXOI, U CITUCOK pe3yIbTaToOB,
OKUJaeMbIX Ha BbIxoae. [lockonbKy mpoleaypa MpeaHa3HadyeHa Jjis
BBITIOJTHEHUSI YEJIIOBEKOM, B €€ ONHCAaHUM JJis KPaTKOCTHU MOTYT
WCIOJIB30BaThCS HEKOTOPHIE 3HAYCHUS TI0 YMOIYaHUIO, OPUEHTHPOBAHHBIC
Ha 37paBbIi CMBICH, WIH CCHIJIKMA Ha WH(POPMAIINIO, XPAHSIIIYIOCS B IPYroM
JIOKyMEHTE.

Onucanue TECTOB pa3padaThiBaeTCs sl OOJErdYeHHs] aHalu3a |
MOJJIEPKKH TECTOBOro HaOopa. OmucaHue MOXKET OBbITh PEaTu30BaHO B
MPOU3BOJILHOM (popMe, HO TPH 3TOM JOJKHBI BBITIOTHATH CIEAYIOITUE
3a1a4H:

1. Ananu3upoBaTh CTENEHb MOKPBITUS MPOIYKTa TECTAMH Ha
OCHOBaHUM OIKCAHUsI TECTOBOI'O Habopa.
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2.1ns nro6oM (YyHKUMHU TECTUPYEMOIo NPOAYKTa HaNTH
TECTBI, B KOTOPBIX () YHKITUS UCIOIB3yeTCsl.

3.Ins nroboro Tecta ompenenuTh Bce (QYHKUUU U UX
COYETaHUs, KOTOPbIC JAHHBIM TECT UCTIONB3YET (3aTparuBacT).

4.I1oHATH CTPYKTYPY ¥ B3aMMOCBSI3U TECTOBBIX (DalijIoB.

5.I1oHATH MPUHIMI HNOCTPOEHUS CUCTEMbI aBTOMATHU3AIUU
TECTHPOBAHUS

3aoanue
[ToaroTOBUTH TECTOBBIM CIIy4Yail, BBIIIOJIHUTHh U 3aJOKYMEHTUPOBATH
pE3yAbTATHL

JNlaGopaTtopHasn pabota Ne6
JoKyMeHTauuns

Koauuecmeo ayoumopHwvix 4acoe - 2
Llenv pabomuwi
OBitazieHUe HABbIKAMU JIOKYMEHTUPOBAHUS PE3YIbTATOB

TCCTUPOBAHUS.

Obwue ceedenus
Kaxnpiii  nedekr, oOOHApYKEHHbIH B TIPOILIECCE TECTUPOBAHUS,
JOJDKEH OBITh 3aIOKYMEHTHPOBAH M OTCiexeH. [Ipu oOHapyXKeHUU HOBOTO
nedekra ero 3aHocsaT B 0a3y nedekroB. Ilpu 3aHecenun HoOBoro aedexra
PEKOMEHIYETCs yKa3bIBaTh, KAK MUHUMYM, CJIEAYIOIIYIO0 HH()OpMAIIHIO:
1) HammeHoBaHWE TTOICHCTEMBI, B KOTOPO OOHAPYKEH Je(EKT.
2) Bepcust nmpoaykra (Homep build), Ha xoropom nedekT ObLI
HAMUJEH.
3) Onucanue nedekra.
4) Omucanwe mporeAaypsl  (I1aroB, HEOOXOAUMBIX ISt
BOCIIPOM3BEICHUS Ae(eKTa).
5) Homep Tecta, Ha KoTopoM AedeKT ObLT 0OHAPYKEH.
6) YpoBeHb nedekTa, TO €CTh CTEIEHb €ro CEPhEe3HOCTH C TOYKHU
3peHusl KpUTEPHEB KaueCcTBa MPOIYKTa WIIH 3aKa3uuKa.

TecToBbIN OTYET OOHOBJISIETCA MOCIE KaXJ0ro IUKJIa TeCTUPOBAHUS
1 JTIOJDKEH COJIepIKaTh CIEAYIONIIYIO HH(POpMAIIUIO IS KaXKI0r0 HUKJIA:
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1) Ilepeyenbr (YHKUHOHAIBHOCTH B COOTBETCTBUU C IyHKTaMu
TpeOOBaHU, 3aIUIAaHUPOBAHHBINA 11 TECTUPOBAHUSA HA JAHHOM LHKIE, U
peaJibHbIE TaHHBIE 110 HEMY.

2) KonuyecTBO BBIMOJHEHHBIX TECTOB — 3allJIAHUPOBAHHOE U
peanbHO UCIOIHEHHOE.

3) Bpewms, 3aTpaueHHOe Ha TECTUPOBAHME KaXIOM (PYHKUUHU, U
oO111ee BpeMs TECTUPOBAHUSI.

4) KonnuecTBO HalICHHBIX 1€ EKTOB.

5) KonnuecTBO MOBTOPHO OTKPBITHIX 1€(DEKTOB.

6) OTKIOHEHUS OT 3aIllJIJAHUPOBAHHOM TOCIJIEI0BATEIBLHOCTH
JICCTBUM, €CJIM TAKOBBIC UMEJIM MECTO.

7) BbIBOZIbI O HEOOXOAUMBIX KOPPEKTUPOBKAX B CUCTEME TECTOB,
KOTOpBIE JOJKHBI OBITh CAENIaHbl 0 CAEAYIOUIEro TECTOBOIO LUKIIA.

3adanue
3a0OKyMEHTHPOBATh PE3YJIbTAThl TECTUPOBAHMA. J[JIs1 BBITIONHEHUS
paboThI UCIIONIB30BATh TECTOBBIE CiTy4yae U3 Ja00opaTopHOil paboThl NoS.



paboTbl

CormacHo pabodeidt  mporpamme

CTY/ICHTOB 3aKJIFOYAETCS B CIEAYIOIIEM:
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PykoBoACTBO K BbINOJIHEHUIO CAMOCTOSATENIbHOMN

camocTosTenbHass  pabora

No | HaumenoBanue paboThl dopma KOHTPOJIS

1 | [TogroroBka K KOHTpOIbHBbIM | KOHTpONBHBIA oOmpoc Ha
paboram JIEKIINU

2 | IIpopaboTtka JIEKUMOHHOTO | TecTOBBIN OIPOC HA JIEKIUU
Martepuasa

3 | [logroroBka yCTHBIX TeMaTudeckux | Omnpoc Ha JIEKIUU
JTOKJIAJIOB

4 | U3yuenue TeM TeopeTtuyeckoit yactu | Ompoc Ha JEKIHUH
JUCUMIUINHBI,  BBIHECEHHBIX IS
CaMOCTOSITEJIbHOW POPadOTKU

5 [logrotoBka  k  mabopatopHbeiM | IIporpammupoBanue

paboTtam

TCMBI, OTBOJAMMBIC HA CaMOCTOATCIIbHOC N3YUCHUC!

1) CrpaTteruu TecTUpOBaHUs
2) HedynkuuoHnanbHble TpEOOBAHUS
3) YnpasieHue TeCTUpOBaHUEM

4) UccnenoBaTenbCKOe TECTUPOBAHUE

5) )KuzHeHHBIH ITUKIT OITUOKHU

6) Bupl oTueTHOCTEH M TOKa3aTesen

TeMbl 171 yCTHBIX TEMAaTUYECKUX JOKIad0B:

1) Pa3zpabotka uepe3 TeCTUpOBAHUE
2) I'nOkoe TecTUpOBaHUE
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