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1. Ileab u 327244 OCBOCHHUA TUCHUILIAHBI (MOTYJIA)

Ilenpt0 OCBOGHHME JUCHUIUIMHBI «MeETOABl TECTUPOBAHUS» SBISETCS IOJyYCHHUE
YCTOHYMBBIX HABBIKOB CaMOCTOSITEIIBHOTO IPOTrPaMMHPOBAHUSA C TNPUMEHEHHEM COBPEMEHHBIX
MMpOrpaMMHBIX CPCACTB MJIA CO3AaHNs, PEAAKTUPOBAHUSA, OTIIAAKH U TCCTUPOBAHUS IIPOrpaMM.

B cooTtBeTcTBHE C YKaSaHHOFI OCIIbIO IMPU U3YUCHHUU JUCHUIIIMHBI CTABATCA CICAYIOIIUC
3aJa4u:

MIPUBUTH HABBIKHA PAOOTHI B CPEJIe BU3YAILHOTO MPOTPaMMHUPOBAHUS,
JaTh cBelleHUs1 00 OCHOBHBIX IIPUEMax OTJIAJIKU U TECTUPOBAHMUSI IPOTPAMM;
M3yYUTh OCHOBHBIE METO/Ibl TECTUPOBAHUS ITPOTPAMM.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPorpaMmMsbl
Jucuumumba «MeTonbl TECTUPOBAaHUS» BXOAWT B BAPUATHBHYIO YacTh JWUCIHUIUIAH IO
BbIOOpY O1oka b1.

3. Komnerenuuu o0y4amomerocsi, ¢opmMupyemMble B pe3yJjbTaTe H3y4eHHs
JUCIUIIINHBI
5.1.HaumMeHOBaHUE KOMIIETCHIIUH

Nupexkc | DopmynupoBKa:

CHOCOOHOCTh  BBIMOJIHATh AJMUHUCTPUPOBAHME CHUCTEM YIpaBiIeHHUs OazaMu
1K-3 JAHHBIX, CHUCTEMHOIO IPOTrpaMMHOI0 obecrneyeHus HH()OKOMMYHHUKAIIMOHHOM
CHUCTEMBbl OpraHU3allMM, YIpPaBICHHE pa3BUTHEM HH(OKOMMYHHUKALMOHHOM
CHUCTEMBI OPraHU3alliH

CIOCOOHOCTB IPOBOIUTH OPTaHU3ALHOHHOE CONPOBOXK/IEHHE pa3pabOTKH, OTIIATKY,
MOUGBUKAIMH U TOAJIEPKKU MHPOPMAITMOHHBIX TEXHOJIOTUH U CUCTEM

I1K-6

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL 06y‘18.I-OH.[PII>iC§I JOJDDKCH:

— IPUHLHUIBI TECTUPOBAHUS;
— OCHOBHbBIE KPUTEPUU TECTUPOBAHNS;

3HATH
— CTpaTeruio TECTUPOBAHUS U KPUTEPUU 3aBEPLICHUS] TECTUPOBAHUS;
— OCHOBHBIE 3TaIbl TECTUPOBAHUSI.
— pa3pabaTeiBaTh HAOOP TECTOB JIIS POTPAMMBI KaK OCHOBEIBAsICh Ha €€ CIICITU(UKAITHH
TaK U €€ TEeKCTE;
YMETD ’

— OICHHBATb KAa4C€CTBO Ha6opa TECTOB,

— [pu HCO6XOZ{I/IMOCTI/I CO34aBaTb CUCTECMY aBTOMATU3AIMH 3TAIIOB TCCTUPOBAHUS.
BJI AﬂETL — METoAaMU TECTUPOBAHUA U OTIIAIKU IIPOTPaMMHBIX CPCICTB,

— CpC€ACTBaAMM aBTOMAaTHU3alll TCCTUPOBAHUA.

4. CTpyKTypa U coJep:kaHue TUCHUILINHBI (MOLYJIs1)
Tema 1. DTansl pa3padoTKH NPOrpaMMHOIO0 00ecredYeHusi M ITaNbl dKU3HEHHOI0 IMKJIA
nporpamMmel. (2 yaca)

JIaGoparophas pabota 1.Bsi60p 1 aHaIN3 KpUTEPUEB TECTUPOBAHUS TPOTPAMMBbI

JlabopaTopHas pabota 2. MoaynbHOE TECTUPOBAHHUE pa3pabOTaHHOTO MPHUIIOKCHHS
Tema 2. CTparerun TecTUpoOBaHMs NPOrpamMm. (2 yaca)
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JlabopaTtopHas pabota 3. IHTerpannoHHOe TeCTUPOBAaHNE Pa3pabOTaHHOTO MPUIIOKEHUS
JlaboparopHas pabota 4. CocraBieHre TeCTOBOrO Habopa

Tema 3. MeToabl U/UIM KPUTEPUH TECTUPOBAHNS NPorpamMm. (2 yaca)
JlaboparopHast pabota 5. CpaBHUTEIBHBINA aHAINU3 PA3TMYHBIX METOJIOB TECTUPOBAHHUS

JlaboparopHast padota 1. BbiOop u aHaJIM3 KpUTEepHeB TECTUPOBAHNUS MPOrPAMMBI

Lenp u conaepkaHue: HAYYUTHCS BBINOJHATh aHAIN3 (YHKIMOHAIBHBIX BO3MOXKHOCTEH
pa3paboTaHHONW TpOrpaMMbl U  ONPEAENATh KPUTEPUU TECTUPOBAHUA UL  [IPOBEPKHU
(YHKIMOHATIBHBIX BO3MOXHOCTEH IPOTPAMMBI.

OpranuzanronHas popma 3aHsITHI: TPAKTUKYM.

Bomnpocs! s 00cykaenus Ha 1a00paTOPHOM 3aHITHU:

Ananu3 GyHKIIMOHAJIBHBIX BO3MOXKHOCTEH pa3pabOTaHHOM MPOrpaMMBl.

Omnpenenenne KpUTEPUEB TECTUPOBAHUS IS TPOBEPKH (DYHKITMOHAIEHBIX BO3MOYKHOCTEH
MPOrPaMMBI.

Annapamypa u mamepuanvl. J{ns BBIIOJHEHUWS 3aJaHUs HEOOXOJUM IE€PCOHAIbHBIN
KOMIIBIOTEP, & TAKXkKE COOTBETCTBYIOIIEE TAOOPATOPHON paboTe MporpaMMHOE 0OecTieueHHeE.

Vxazanua no mexnuxe 6ezonacnocmu. CaMOCTOSITENIBHO HE MPOU3BOANUTH: YCTAHOBKY U
ylaajeHue MNpOrpaMMHOro oOecreueHusi, PEeMOHT MepCOHAIBbHOTO KommbioTepa. Colmroaarh
IpaBUiIa TEXHUIECKOH 0€301acHOCTH MpH paboTe ¢ 3IEKTPOOOOPYIOBAaHHEM.

Teopernueckoe 060cHOBaHUe

Tpebosanus Kk uoeanbHOMy Kpumepuio mecmupo8aHus

- Kpurepuii nomkeH ObITh TOCTaTOYHBIM, T.€. NMOKAa3bIBaTh, KOTJa HEKOTOPOE KOHEYHOE
MHO’KECTBO TE€CTOB IOCTATOYHO AJI1 TECTUPOBAHUS TaHHOM IPOTrPaMMBI.

- Kpurepuii 1omxkeH ObITh MOJHBIM, T.€. B CIy4ae OMMOKU JOHKEH CYLIECTBOBATh TECT U3
MHOY€ECTBa TECTOB, YJIOBJIETBOPSIOIIMX KPUTEPUIO, KOTOPBIA PACKPBIBAET OIINOKY.

- Kpurepuit nomxeH ObITh HaACKHBIM, T.e. JOObIE JBa MHOXECTBA TECTOB,
YJIOBJIETBOPSIIOIINX €My, OJHOBPEMEHHO JOJKHBI PacKpbhlBaTh WJIM HE PACKPBIBATH OLIMOKU
POrPaMMBI

- Kputepuii 1omkeH ObITh JIETKO MPOBEPSIEMBIM, HAIPUMEP BBIYUCISIEMBIM Ha TeCTaxX

Jlis HeTpUBHAJIBHBIX KJIACCOB MPOrpaMM B OOIIEM cllydae HE CYLIECTBYET IOJIHOTO U
Ha/IeKHOTO KPUTEPHS, 3aBUCSILIETO OT MPOrpaMM MITH CIIeHU(pUKAIIUHA.

[ToaToMy MBI cTpeMHUMCS K UI€aIbHOMY O0IlIEMY KPUTEPUIO Yepe3 peasibHbIE YaCTHBIE.

Knaccvl kpumepues

CTpyKTypHBIE KPUTEPUHU UCIOIB3YIOT HHPOPMAIUIO O CTPYKTYpE MPOrpamMmbl (KpUTEPUU
TaK Ha3bIBaeMoro "0eoro snuka')

OyHKIMOHAIbHBIE KpUTEPUU POPMYITUPYIOTCS B ONMMCAHUN TPEOOBAHUHN K IPOrPAaMMHOMY
U37eHI0 (KpUTEPHH TaK Ha3bIBAEMOT0 "YepHOTo siuKa’ )

Kputepun croxacTH4eckoro TeCcTUpOBaHHUS (OPMYIUPYIOTCS B TEpMHUHAX HPOBEPKU
HaJIMYUs 3a/IaHHBIX CBOMCTB Yy TECTHPYEMOI'O MPHUIIOKEHUS, CPEICTBAMHU MPOBEPKU HEKOTOPOI
CTaTUCTUYECKOM TUIIOTE3bI.

MyTannoHHble KPUTEPUU OPUEHTHPOBAHBI Ha MPOBEPKY CBOMCTB MPOrPAMMHOI0 U3/ENINS
Ha ocHoBe noaxona Monre-Kapsio.

Cmpyxkmypusie kpumepuu (knacc I).

CTpyKTypHBIE KPUTEPUH HUCIOJIB3YIOT MOJIENb MPOrpaMMBbl B BUIE "Oeoro simuka", 4ro
IpeJnoiaraeT 3HaHUEe UCXOAHOI0 TEKCTa MPOrpaMMbl WM CHEHU(PHUKAUN MPOrpaMMbl B BHJIE
MOTOKOBOTO rpada ynpasieHus. CTpykTypHast HHPOpMaLUs MOHATHA U IOCTYIHA pa3paboTYnKaM
HOJCUCTEM U MOJLyJIEH MPUIIOKEHMS], IOITOMY AAHHBINA KJIaCC KPUTEPUEB YACTO UCIOIb3YETCS Ha
JTanax MOJIyJbHOTO M MHTErpannoHHoro tectuposanus (Unit testing, Integration testing).
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CTpyKTypHBIE KpUTEPHH 0a3UPYIOTCS Ha OCHOBHBIX dneMeHTax YI'TI, orepaTopax, BETBsIX
U TYTSIX.

YcnoBue kputepus TectupoBanus komaua (kpurepuii CO) - HaGop TECTOB B COBOKYITHOCTH
JIOJDKEH 00€CIeUnTh MPOXOXKACHUE KaKIOW KOMaHABl HE MEHee OIHOro pasa. JTo cialblii
KpUTEpUH, OH, KaK MPaBUIIO, UCHOIb3YyeTCS B OOJBIIMX MPOTPAMMHBIX CHCTEMax, TJe ApYyrue
KPUTEPUN IPUMEHUTH HEBO3MOKHO.

YcnoBue kputepus TectTupoBaHus BeTBer (kpurepuit C1) - Habop TECTOB B COBOKYITHOCTH
JIOJDKEH 00eCHeuuTh MPOXOXKICHHE KaKIOW BETBM HE MEHEe OJHOI0 pa3a. ITO JOCTaTOYHO
CUJIBHBIM U IIPU 3TOM SKOHOMHUYHBIA KPUTEPHH, IOCKOJIBKY MHOKECTBO BETBEH B TECTHPYEMOM
MPUJIOKEHUA KOHEYHO M HE TaK YK BEJIUKO. JlaHHBIA KpUTEpHUIl YacTO HCIOJB3YETCA B
CHUCTEMax aBTOMAaTU3ALMHU TECTUPOBAHMUSL.

YcnoBue KpuTepus TecTUpoBanus myteil (kputepuii C2) - HaOOp TECTOB B COBOKYITHOCTH
JOJIKEH 00eCTeuuTh MPOX0XKACHUE KaKI0ro MyTH He MeHee | pasza. Eciau mporpamma conepxut
UK (B OCOOGHHOCTM C HESIBHO 3a/JlaHHBIM YHCJIOM HUTEpaluid), TO YHCIO HTepanuil
OTPaHUYMBACTCS KOHCTAHTOM (4acTo - 2, UM YUCIIOM KJIACCOB BBIXOJHBIX ITYTEH).

[IpuBenen npumep HpocTod Mporpammbl. PaccMoTpuTe ycloBUsL €€ TECTUPOBAaHHUSA B
COOTBETCTBUU CO CTPYKTYPHBIMH KPUTEPHUSIMHU.

1 public void Method (ref int x)

{
2 if (x>17)
3 X =17-x;
4 if (x==-13)
5 X =0;
6 }

[Ipumep npocToit mporpaMmsl, 1JIsi TECTUPOBAHUS 110 CTPYKTYPHBIM KPUTEPUSIM
1 void Method (int *x)

2 if (*x>17)

3 *X = 17-*X;
4 if (*x==-13)
5 *x =0;

6 }

[Tpumep mpocToii MPOrpaMMmBl, JJisi TECTUPOBAHHUS 10 CTPYKTYPHBIM KPUTECPHSIM
TecToBBIit HA0OP U3 OAHOTO TECTA, YAOBIETBOPsieT Kputeprio komanx (CO):
(X,Y)={(xBx=30, xBpIx=0)} TIOKpBIBAaET BCE OMEpaTopsl Tpaccel 1-2-3-4-5-6

TecToBBIit HAOOP U3 IBYX TECTOB, YAOBIETBOPsieT kKputeputo Bereit (C1):

(X,Y)={(30,0), (17,17)} nobGansier 1 TecT k MHOXecTBY TecToB it CO u Tpaccy 1-2-4-6.
Tpacca 1-2-3-4-5-6 npoxoauT uepe3 BCe BETBH JIOCTIKUMEBIE B onepatopax if mpu ycnosun true,
a Tpacca 1-2-4-6 depe3 Bce BETBH, JJOCTHKUMbIE B onepatopax if mpu yciosuu false.

TecToBBIit HAOOP U3 YETHIPEX TECTOB, YAOBIETBOPSET KpuTepHuto myrei (C2):

(X,Y)={(30,0), (17,17), (-13,0), (21,-4)}

HaGop ycnoBuii st 1Byx oneparopos if ¢ Mmerkamu 2 u 4 nmpuBeeH B Tadbnuna 1

Tabmuna 1. Ycnosus oneparopos if
(30,0)(17,17)(-13,0)(21,-4)
2if x>17) > < < >

4if(x==13) £ # = £

Kpurepmii myreir C2 mpoBepsier mporpammy Ooiiee TmaTtensHoO, yem kpurepun - Cl,
OJIHAKO J1a’K€ €CJIU OH YJOBJIETBOPEH, HET OCHOBAaHUM yTBEPKIAATh, 4YTO NIPOrpaMMa pealn30BaHa
B COOTBETCTBHHM CO cHelM(pUKanue.


http://www.intuit.ru/studies/courses/48/48/lecture/1428?page=1#table.3.1
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Hampumep, ecnu cnemudukarus 3agaet ycioBue, 4To [x|<=100, HEBBITOJIHUMOCTH
KOTOPOI'0 MOXHO MoaTBepauTh Ha Tecte (-177,-177). JleiictBuTenbHO, onepatopsl 3 ¥ 4 Ha
tecre (-177,-177) He wu3MeHsaT BeawuuHy X=-177 u pe3ynbraT He OyIeT COOTBETCTBOBATH
cneunuKanum.

CTpyKTypHBIE KPUTEpUU HE MPOBEPSIOT COOTBETCTBUE CHEHU(PUKALUU, €CITU OHO HE
OTPAXEHO B CTPYKType mporpammbl. [I03TOMYy Mpu yCHENIHOM TECTUPOBAHHH MPOTPAMMEI 10
kputeputo C2 MbI MOKEM HE 3aMETHTh OLIMOKY, CBSI3aHHYIO C HEBBIIIOJHEHUEM HEKOTOPBIX
YCIIOBUH crieluUKAIIU TPEOOBAHU.

Coneprkanue ot4eTa u ero popma

— IloAroToBhTE OTYET, B KOTOPOM IOJIHOCTBIO OIUIIIATE BBHITIOJHCHUE 3a/IaHUH.
— Otuer o 1abopaTopHOl paboTe AOIKEH COMIEPKATh:

— HasBanwue paboTsr;

— lenp 1abopaTopHO# pabOTHI;

— ®OopMyITUPOBKY 3a/laHUS] U TEXHOJOTHIO €T0 BITOJIHEHHSI,

— OTBeTHI HA KOHTPOJIBHBIC BOTIPOCHI.

KoHTposbHbIe BOIIPOCHI:

1. Dransl pa3pabOTKH MPOrPaMMHOTO OOECHEUEHHUS W STalbl KU3HCHHOTO ITHKIIA
IPOrpaMMBbl.
Bpemennsbie quarpaMMbl JaHHBIX 3TAIOB.
ObocHoBaHME HEOOXOAUMOCTH PACCMOTPEHHSI METOJI0B TECTUPOBAHUS IPOTPAMM.
Omnpenenenus Tecta, TECTUPOBAHUSA, YAAYHOIO TECTA.
OKOHOMMKA TECTUPOBAHHUS.

okrwn

3ammTa 1abopaTOpHON PabOTHI
Ilo pesynpTaTaM oTyeTa, MPEJICTABIEHHOIO B MHUCBMEHHON (opMme, NPOBOIAUTCA
co0ece0BaHNE, KOTOPOE UMEET KOHTPOIUPYIOIIYIO U y4eOHYIO () yHKIUU.

JIaGoparopHas paboTa 2. Moay/ibHOe TeCTHPOBaHUE Pa3pad0TAHHOIO NPHIIOKEHUSI

Lens u comepikaHue: CO37aBaTh MPHUIIOKEHUS, COCTOSIINE M3 HECKOJIBKHX MOIYJIEeH U
YMETh TeCTUPOBATH KAXKABIH MOYIIb.

OpranuzanronHast popma 3aHsITHI: TPAKTUKYM.

Bonpocsr 11t 06cyxneHus Ha 1a00paTOPHOM 3aHITHH:

PazpaboTka Mpuiio)eHns, COCTOSIIETO U3 HECKOIBKIX MOJTYJICH.

TecTupoBaHHe Ka>KJOTO MOTYIISL.

Annapamypa u mamepuanei. JIns BBIOJHEHUWS 3aJaHUsT HEOOXOIUM TEPCOHATBHBIN
KOMIIBIOTEP, & TAKXkKE COOTBETCTBYIOIIEE TaOOPaTOPHON paboTe MporpaMMHOE 0OecTIeUeHHeE.

Vkazanus no mexnuxe 6ezonacnocmu. CaMOCTOSITETFHO HE TIPOU3BOJHUTH: YCTAaHOBKY U
yaajgeHue MPOrpaMMHOTO OOECTeueHusi, PEeMOHT MepCOHAIBHOTO KommbioTepa. CoOmroaarh
MpaBujIa TEXHUUECKOU 0€30MacCHOCTH IIPH paboTe € AIEKTPOOOOPYAOBAHUEM.

Teopernyeckoe 000CHOBaHUE
Kaxnas cnoxnas mporpaMmHasi cucTeéMa COCTOMT W3 OTHAENbHBIX YacTe — MOJyJeH,
BBITIOJIHAIOIINX Ty UK UHYIO q)YHKI_[I/IIO B COCTaB€ CUCTEMBI. JIJ'ISI TOTO, 4TOOBI YAOCTOBECPUTHLCS B
KOPPEKTHOI paboTe CUCTEMBI B II€JIOM, HEOOXOJUMO BHAYaje MPOTECTHPOBATh KKl MOy
CHUCTEMBI B OTIACJIBHOCTH. B CJ1yda€ BO3HUKHOBCHHUA np06neM OTO IMO3BOJIMT IPOIIC BBIABUTH
MOJYJIH, BbI3BaBIIME NpPOOJIEMy, M YCTPaHHUTh COOTBETCTBYIOLIME NepeKThl B HHUX. Takoe
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TECTUPOBAHUE MOAYJIEH IO OTJEIBbHOCTH MOJIyYHJIO Ha3bIBAHUE MOAYJIBHOTO TECTUPOBaHUs (unit
testing).

JUis KaXJoro MOJyssl, HOJABEpracéMoro TECTHPOBAHUIO, pa3palaThIBaeTCs TECTOBOE
OKpYy’KeHHe, BKJIOYarolee B ceOs apaiiBep M 3ariIylIKH, TOTOBSITCS TECT-TpeOOBaHUS U TECT-
IIJIaHBl, OIIUCBHIBAIOLIUE KOHKPETHBIE TECTOBBIEC IPUMEPBL.

OcHOBHasl 1ENb MOJYJBHOTO TECTUPOBAHUS — YAOCTOBEPUTHCA B COOTBETCTBUU
TpeOOBaHUAM KaXJI0r0 OTAEIBHOIO MOJYJS CHUCTEMBI Iepe] TeM, Kak OyaeT MpOU3BEICHa ero
MHTErPaLKs B COCTAB CUCTEMBI.

IIpu 5TOM B X0Z1€ MOZlYJIBHOTO TECTUPOBAHHUS PEILAIOTCS YETHIPE OCHOBHBIE 3a/1a4H.

[Touck ¥ JOKYMEHTUPOBAaHHE HECOOTBETCTBUI TPEOOBAHUSAM — 3TO KJIACCHUECKas 3a]ada
TECTUPOBAHUS, BKIIIOYAIOIAs B c€0s HE TOJBKO Pa3pabOTKy TECTOBOI'O OKPY>KEHHsI U TECTOBBIX
IIPUMEPOB, HO U BBIIOJIHEHUE TECTOB, IPOTOKOJMPOBAHUE pE3YyJbTAaTOB BBINOJIHEHUS,
COCTaBJIEHUE OTUYETOB O MIPOOIEMaX.

[lonnepxxka pa3pabOTKu M pepakTOpUHIa HU3KOYPOBHEBOM apXUTEKTYpbl CUCTEMBI U
MEXMOJIyJIbHOTO B3aUMOJIEHCTBUS — 3Ta 3ajjaya 0oJjbllle CBOMCTBEHHA "JIETKUM' METOA0JIOTUAM
tunma XP, rie TpUMEHseTcs MNPUHLMUI TECTUpOBaHUs mepen paspadorkoi (Test-driven
development), mpu KOTOPOM OCHOBHBIM HCTOYHHKOM TPEOOBAHHUI Ui MPOrPAMMHOTO MOIYJIS
ABJIIETCS TECT, HANMCAaHHBIM 0 camoro moxayis. OjaHako, Jake MpH KJIaCCHYECKOM cxeme
TECTUPOBAHUS MOJYJIbHbIE TECThl MOT'YT BBIIBUTB IIPOOJIEMBI B AU3aiiHE CUCTEMBbI U HEJIOTUYHBIE
WIM 3allyTaHHbIE MEXaHU3MbI PA0OTHI C MOAYJIEM.

IMonnepxka pedakropuHra Moaysiel — 3Ta 3ajaya CBA3aHA C MOJEP’KKOH mporecca
M3MEHEeHHS CHCTEMBI. Jl0CTaTOYHO YacTo B X0/1€ pa3paboTKu TpeOyeTcs MPOBOIUTh peakTopuHT
MOZYJIEH WU UX TPYII — ONTUMHU3ALKIO U MTOJIHYIO NIEPEAEIKY IIPOrPaMMHOIO KOJa ¢ LENbI0
MOBBIIIIEHUS] €r0 COMPOBOKIAEMOCTH, CKOPOCTH PabOThI WM HAAECKHOCTH. MOIYIbHBIE TECTHI
IIPU 3TOM SBJIAKOTCA MOIIHBIM HMHCTPYMEHTOM JMJI1 IIPOBEPKH TOIO, YTO HOBBIM BapUaHT
MPOrpaMMHOT0 K0J1a pabOTaeT B TOYHOCTHU TaK e, KaK M CTapbli.

IMonnepxka yctpaHeHus: Ae(EeKTOB M OTJIAJKH — 3Ta 3ajaya CONpsDKeHa ¢ oOpaTHOU
CBSI3bI0, KOTOPYIO MOJYYarOT pa3pabOTYUKU OT TECTUPOBIIMKOB B BHJIE OTUYETOB O MpoliemMax.
[TonpoOHble OT4eThI O MpoOsieMaX, COCTABJICHHBIE HA 3Tale MOJYJIBHOIO TECTUPOBAHMS,
MO3BOJISIOT JIOKAIM30BaTh U YCTPAHUTh MHOTHE Je(PEKThl B MPOrPaMMHOI CHCTEME Ha paHHHUX
CTaJusX ee pa3paboTKU WK Pa3paboTKH ee HOBOM (DYHKIIMOHAIBHOCTH.

B cuny Toro, yTo Motynu, nogBepraeMble TECTUPOBAHNIO, OOBIUHO HEBEIHUKH 110 pa3Mepy,
MOJyJIbHOE TECTUPOBAHHE CUUTAETCS Haubosiee MPOCTHIM (XOTA U JOCTATOYHO TPYAOEMKHM)
ATaiOM TECTUPOBaHUSA cucTeMbl. OHAKO, HECMOTPS HA BHEIIHIOK IMPOCTOTY, C MOAYJIbHBIM
TECTUPOBAHUEM CBSA3aHO JIBE MPOOIEMBI.

He cymectByeT eIMHBIX NPUHLMIIOB OINPEACICHHUS TOTO, YTO B TOYHOCTH SBIISIETCS
OTZEIBHBIM MOAYJIEM.

Paznuums B TpakTOBKE CaMOT0O MOHATHS MOIYJIBHOIO TECTUPOBAHUS — IOHUMAETCS JIU IO
HUM 000C0O0JIEHHOE TECTUPOBAaHUE MOYJIsI, pab0Ta KOTOPOIo MOAJEPKHUBAETCS TOIBKO TECTOBBIM
OKpYXKEHHEM, WJIM pedb HJET O MPOBEPKE KOPPEKTHOCTH pabOThl MOAYJNS B COCTaBe YxKe
pa3paboTaHHO cuctembl. B mocnenHee Bpems TepMHMH "MOAYJIBHOE TECTHpOBaHHE" dale
HCIIOJIb3YETCSI BO BTOPOM CMBICIIE, XOTSI B 3TOM CJIy4yae pedb CKopee MIET 00 MHTErpalliOHHOM
TECTUPOBAHUMU.

TpanuuuoHHOE ompeneneHne MOAYJIsl C TOUYKH 3pEHUS €r0 TECTUPOBAHUSA: "MOIYIb — 3TO
KOMITOHEHT MUHUMAJILHOTO pa3Mepa, KOTOPBIA MOKET ObITh HE3aBUCUMO MIPOTECTUPOBAH B XOJIe
BepU(pUKaLlMU MPOrpaMMHOM crucTeMbl". B peanbHOCTH 4acTO BO3ZHUKAIOT NMPOOJIEMBI C TEM, UTO
cuuTath MoayJieM. CylecTByeT HECKOJIBKO MOAXO0I0B K JAHHOMY BOIIPOCY:

MOJ1yJIb — 3TO YacTh MIPOrPAaMMHOTO K0/1a, BBIITOJIHAOMIAS OJIHY (QYHKILHIO C TOUKU 3PEHUS
(YHKIMOHATIBHBIX TPeOOBAaHUM;

MOZYJIb — 3TO IPOrPaMMHBIM MOIyJIb, T.€. MHHHMAJIbHBIH KOMIIWJIAPYEMBIM 3JIEMEHT
MIPOTPAMMHOM CHUCTEMBI,

MOJyJIb — 3TO 3a/la4a B CIMCKE 33aJa4 IPOEKTa (C TOUKU 3PEHUsS €r0 MEHEIKepa);
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MOJyJIb — 3TO YYacCTOK KOJ1a, KOTOPBIIl MOKET YMECTUTHCS HA OJHOM IKpaHe WM OJJTHOM
aucre Oymaru;

MOJyJIb — 3TO OAMH KJIacC WJIN UX MHOXECTBO C €IMHBIM UHTEp(ErcoM.

OOBIUHO 32 TECTUPYEMBIIl MOJIyNIb IPUHUMACTCS JTMOO0 MPOTPaAaMMHBI MOIYJb (€AUHUIA
KOMIMWJISLMM) B  Cllydyae, €CIM CUCTeMa pa3palaTbiBaeTcd Ha NPOLESYPHOM  sA3bIKE
OporpaMMHUpOBaHUs, JMOO KJacc, €clM CUCTeMa pa3pabarhiBaeTcsi Ha  OOBEKTHO-
OpPUEHTHPOBAHHOM SI3bIKE.

B ciiydae cuctem, HanMCaHHBIX Ha MIPOLIEAYPHBIX A3bIKaX, IPOLIECC TECTUPOBAHMS MOIYJIS
IPOMCXOIUT TaK - A KaKJOro MOAYJs pa3pabaThlBaeTCsi TECTOBBIM ApaiiBep, BbI3bIBAOILUI
GyHKIMU MOAYNsSs W COOMparoIiuii pe3yinbTaThl MX paboThl, U HAOOp 3ariymieKk, KOTOpbIe
UMHUTHPYIOT NOBEACHHE (DYHKIMM, comepKalluxcs B APYrUX MOAYJISAX M HE MONAJAroIIMUX O[T
TECTUPOBAaHUE HaHHOTO MOAyis. Ilpum TecTupoBaHUM OOBEKTHO-OPHEHTHUPOBAHHBIX CHUCTEM
CYLIECTBYET psiJi 0OCOOCHHOCTEH, ITPEXkK A€ BCETO BbI3BAaHHBIX MHKAICYJIALUEH JAHHBIX U METO/IOB B
KJIaccax.

B cinydyae 0OBEKTHO-OPUEHTHPOBAHHBIX CHCTEM OoJjiee MEJIKOe JelIeHHE KIJIACCOB U
UCIIOJIb30BAaHUE OTJIENbHBIX METOJOB B KAaue€CTBE TECTUPYEMBIX MOJYyJIEH HELenecoo0pa3sHo B
CBSI3U C TEM, YTO JJIs TECTUPOBAHMs KaXKAOro MeToja MnoTpedyercs pa3paboTKa TECTOBOIO
OKPYXEHMsSI, CPABHMUMOI'O IO CJIO)KHOCTH C YK€ HaIllMCaHHBIM IPOrpaMMHBIM KOJOM KJjacca.
Kpome Toro, nexoMmno3unus Kjaacca HapyllaeT NPUHIMIT UHKAMCYJSALUHU, COTJIACHO KOTOPOMY
00BEKTHl KaKIOTr0 KJlacca JOJDKHBI BECTH ce0sl KaK €IMHOE IIeJI0€ C TOYKH 3pEHHs APYTUX
00BEKTOB.

[Ipouecc TecTupoBaHMs KJIACCOB KaK MOJYJ€Hd MHOIZIAa HAa3bIBAlOT KOMIIOHEHTHBIM
TECTUpOBaHUEM. B Xojie Takoro TecTUpoBaHUE MPOBEPSIETCS B3aUMOJICHCTBUE METO/I0B BHYTPHU
Kjlacca W TPaBUIIBHOCTh JOCTYIla METOAOB K BHYTPEHHUM JaHHBIM Kiacca. llpu Takom
TECTUPOBAHUU BO3MOXKHO OOHApy)K€HHE HE€ TOJIbKO CTaHAAPTHBIX AE€(EKTOB, CBA3AHHBIX C
BBIXOJIAMM 3a TPaHUIBl JMANa30Ha WIM HEBEPHO pEalM30BaHHBIMU TPEOOBAaHUSMHU, a TaK¥kKe
oOHapykeHHe crneuu(puyeckux JePeKToB O0O0BbEKTHO-OPUEHTHPOBAHHOIO  MPOrPaMMHOI0
o0ecreyeHus:

1e(QeKTOB MHKAICYJSLMU, B Pe3yIbTaTe KOTOPHIX, HAIIPUMEP, COKPBITHIE JaHHbIE Kiacca
OKa3bIBAETCS] HEAOCTYIHBIMU IIPH MOMOILY COOTBETCTBYIOIIUX MMYOJIUYHBIX METOJIOB;

ne(eKToB HaclefoBaHMs, MPH HAJUYUU KOTOPHIX CXEMa HaclieIoBaHUs OJOKHUpYeT
Ba)KHbIE JAHHBIE WJIM METOJIbI OT KJIACCOB-TIOTOMKOB;

nedexToB nonmumMopdusMa, Mpu KOTOPHIX MOIUMOP(HOE NMOBEIEHUE Kacca OKa3bIBAETCs
pacnpoCcTpaHEHHBIM HE Ha BCE BO3MOXHbBIE KIIACChI;

ne(eKTOB MHCTaHLIMPOBAHUS, IIPU KOTOPBIX BO BHOBb CO3/1aBa€MbIX 00BEKTaxX Kiacca He
YCTaHABIIMBAIOTCA KOPPEKTHbIE 3HAYEHUS 0 YMOJYAHHUIO MApaMETPOB UM BHYTPEHHUX JAHHBIX
KJacca.

Opnako, BBIOOp KJlacca B KaueCTBE TECTUPYEMOTO MOJIYJISL UMEET U Pl COMPSIKEHHBIX
npooieMm.

OmnpeneneHne CTENEHN NMOJHOTHI TECTUPOBaHUs Kiacca. B ToMm ciydae, ecinu B KauecTBe
TECTUPYEMOI'0 MOJYJIsl BBIOpaH KJIACC, HE COBCEM SICHO, KaK OINpPENENATh CTENEHb MOJHOTHI €ro
tectupoBaHusi. C OJHON CTOPOHBI, MOXKHO HCIIOJIb30BAaTh KJIACCHUYECKUN KPUTEPHUIl MOJHOTHI
MOKPBITUSL TPOTPAaMMHOIO KOJa TECTAaMHU: €CJIM IOJHOCTHIO BBIIIOJIHEHBI BCE CTPYKTYpPHBIE
AIIEMEHTHl BCEX METOJIOB, KaK IYOJWYHBIX, TaK M CKPBITBIX, — TO TECThl MOXXHO CUMTATh
MIOJIHBIMH.

OpHako cymiecTByeT ajJbTEpPHATHUBHBIM MOAXOJ K TECTHMPOBAHHUIO Kiacca, COTJIACHO
KOTOPOMY BC€ MYOJMYHBIE METOMAbI JOJKHBI MPEAOCTABIATH MOJB30BATENI0 JAHHOTO Kiacca
COIJIACOBAHHYIO CXeMy paboThl U JOCTaTOYHO MPOBEPUTh TUIHUYHBIE KOPPEKTHbIE U
HEKOPPEKTHBIE CIIEHapuH paldoThl ¢ JaHHBIM KiaccoM. T.e., Hampumep, B Kiacce, OOBEKTHI
KOTOPOT'O MPEJCTABIISAIOT 3alIUCH B TENIE(OHHOM KHUKKE, OJTHUM U3 TUIIMUHBIX CLIEHapUEB paOOThI
Oyzer "Co3naTh 3anuch —* HUCKaTh 3alUCh U HAUTH € —* yJaJIUTh 3alMCh —* HCKaTh 3alHCh
BTOPUYHO U TIOJIYYUTh COOOIIEeHHE 00 omnoke".
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Paznuuusg B 3TUX IBYX METOaX HATOMUHAIOT PA3TMYMS MEXK Y TECTUPOBAHUEM ""UepHOro"
1 "0esoro" SIMKOB, HO HA CAMOM JIeJIe BTOPOI MOIX0 OTIIMYAETCS OT "4epHOro SIIuKa" TeM, YTO
(GyHKLHOHATIbHBIE TPEOOBAHUS K CUCTEME MOT'YT ObITh COCTaBJIEHBI HA YPOBHE 00Jie€ BHICOKOM,
4eM OT/EJNbHbIE KJIAacChl, U YCTAHOBJICHUE AJCKBATHOCTH TECTOBHIX ClIEHApHEB TPeOOBAHUSAM
OCTaeTCs Ha OTKYI TECTUPOBIIUKY.

[IpoTokonmupoBaHue COCTOSIHUN OOBEKTOB U MX M3MEHEHHH. HekoTopsie MeTo bl Kitacca
IpeJHa3HauYeHbl He AJI BbIAAYU MH(OpPMAIMM I10JIb30BATENI0, a A MU3MEHEHUs BHYTPEHHUX
JAHHBIX 00BEKTa Kilacca. 3HaUCHHE BHYTPEHHHUX JAHHBIX 00BEKTa OMPEAEISeT ero COCTOSHUE B
KQOKIBIA OTACIbHBII MOMEHT BPEMEHHU, a BBI30B METOJOB, U3MCHSIOIINX JaHHBIC, H3MCHICT U
cocTosiHue 00bekTa. [Ipu TecTUpOBaHUM KIaCCOB HEOOXOIMMO MPOBEPATH, YTO KJIACC aJIEKBATHO
pearupyer Ha BHELIHHE BbI30BbI B JIIOOOM U3 cocToAHUM. OHAKO, 3a4acTyI0 U3-3a MHKAICYJISALUH
JTAHHBIX HEBO3MOXKHO ONPEAETHTh BHYTPEHHEE COCTOSHHUE Kjacca MPOrpaMMHBIMU CIIOCOOaMuU
BHYTpPH JpaiiBepa.

B 3TOM citydae MOKET MOMOYb COCTaBJIEHUE CXEMbI TIOBEJICHUS 00BEKTa KaK KOHEYHOTO
aBTOMaTa C ONpEeAEICHHBIM HabopoM cocTossHMM. Takas cxemMa MOXET BXOJUTh B
HU3KOYPOBHEBYIO IPOEKTHYIO JIOKYMEHTALUIO (HAaIpUMEp, B COCTaBE ONMCAHUS apXUTEKTYPHI
CHUCTEMBI), a MOXET COCTaBIATHCA TECTHPOBIIMKOM WJIH pa3pabOTYMKOM Ha OCHOBE
(GyHKIMOHAJIBHBIX TpeOOBaHMIM K cucteme. B mocieaHem ciiydae [Jisl ONpeAeNeHUs BCEX
BO3MOXHBIX COCTOSIHUH MOXKET MOTpeOOBaThCsl PYYHON aHaiM3 MPOrpaMMHOTO Koja U
OIpEe/ICNIEHUE €ro COOTBETCTBUSI TPEOOBaHUSAM. ABTOMATHU3UPOBAHHOE TECTHUPOBAHUE B 3TOM
Clly4ae MOXKET JIMIIb OINPEINENIUTh, II0 BCEM JIM BBIABIECHHBIM COCTOSHMSM OCYILIECTBIISIIUCH
NIEPEX0/Ibl U BCE JIM BO3MOXKHbBIE PEAKIIMU [TPOBEPSIIHCH.

TectupoBanue usmenenuii. Kak yxe ynoMmHanoch BbllI€, MOJYJIbHBIE TECTHl — MOLIHBIN
UHCTPYMEHT IPOBEPKH KOPPEKTHOCTH W3MEHEHMUH, BHECEHHBIX B HCXOJIHBIM KOJ IpHU
pedaxropunre. OnHako, B pe3yibTare peakTOpuHIa TOJIbKO OJHOrO Kijacca, Kak IpaBUio, HE
MEHSIeTCSl €ro BHEUIHMM uHTepdeiic ¢ Apyrumu kiaccamMu (MHTEpQerchl MEHSIOTCS IpHU
pedakTopuHre cpa3y HECKOJIBKUX KJIaccoB). B pezynbraTe 0OBIYHBIX SBOTIOIMOHHBIX N3MEHEHHUH
CUCTEMBl Yy KJlacca MOXET MEHAThCS BHEIIHUN HHTepdeic, mpuuyeM Kak 1o (opMalbHBIM
(M3MEHSI0TCS UIMEHA M COCTaB METO/I0B, UX MapaMeTpbl), TaK U MO (PYHKIIMOHAIBHBIM MPU3HAKaM
(pu coxpaHEHMH BHEIIHEro UHTepdeiica MeHseTcs JIoruka paboTsl MeTo10B). [t mpoBeneHus
MOJyJbHOIO TECTUPOBAHUS KJlacca MOCie TaKUX M3MEHEHUH MoTpedyeTcst H3MeHeHne IpaiBepa
1, BO3MOKHO, 3ariymiek. Ho Toibko MOy IbHOTO TECTUPOBAHUSI B JAHHOM CJIy4ae HEJIOCTaTO4HO,
HE00X0/IMMO TaKKe MPOBOAMTH M MHTETPALMIOHHOE TECTHMPOBAHME TAHHOI'O KJlacca BMECTE CO
BCEMU KJIacCaMM, KOTOPBIE CBA3aHbI C HUM I10 IaHHBIM WJIU 110 YIIPaBJICHHUIO.

BHe 3aBUCHMOCTH OT TOr0, Ha KaKue MOYJIH, [T0JIBEpracéMble TECTUPOBAHUIO, pa301BaeTCs
CUCTEMA, PEKOMEHAYETCSI U3JIOKUThH MPUHILIMIIBI BbIIEICHHUS] TECTUPYEMbIX MOJIYJEH B IjaHe U
CTpaTeTuM TECTUPOBAaHUS, a TAKXKE COCTAaBUTh Ha 0a3e CTPYKTYpHOM CXEMbl apXUTEKTYpPbI
CHUCTEMBl HOBYIO CTPYKTYPHYIO CXE€MY, Ha KOTOPOW OTMETUTh BCE€ TECTHPYEMbIE MOAYIH. JTO
MO3BOJIMT CIPOTHO3UPOBATH COCTAB U CIIOKHOCTH JPailBEpOB M 3ariyliek, TpeOyeMbIX s
MOJIyJIBHOTO TECTHPOBaHUS CUCTeMbl. Takas cxema Takke MOXKET HCIIOJIb30BaThCs MO3KE Ha
3Tare MOJAyJbHOTO TECTUPOBAHUS JUUIS BBIAECIEHUS YKPYITHEHHBIX TPYIII MOAYJIEH, TOABEPTraeMbIX
MHTETpaIiH.

BHe 3aBucumocTH OT TOrOo, Kakass MUHUMaJIbHas €IMHUIA MUCXOAHBIX KOJIOB CHUCTEMBI
BbIOMpaeTCsl 3a MUHUMAJbHBIA TECTUPYEMBIH MONYINb, CYHIECTBYET €Illeé OJHO pa3iuyue B
M0IX0J1aX K MOAYJIBHOMY TECTUPOBAHUIO.

[lepBrIit TOAX0] K MOAYJIBHOMY TECTUPOBAHUIO OCHOBBIBAETCS Ha MPEANOI0KEHUH, YTO
(YHKIMOHATIBHOCTh K&XKIOrO BHOBb pa3pabOTAaHHOIO MOJYNS JOJDKHA MPOBEPATHCS B
ABTOHOMHOM pexuMe 0e3 €ero HHTerpaluud ¢ CHCTeMOM. 31ech [UIsi KaXXIOro BHOBB
pa3pabaTbIBa€MOro MOAYJIS CO3JAETCS TECTOBBIN JpaiiBep M 3ariyIIKH, MPH IMOMOIIM KOTOPBIX
BBINOJIHSAETCS] HA0Op TecTOB. TOJIBKO MOCHE YCTpaHEHUs BeeX A€(PEKTOB B ABTOHOMHOM PEXUME
IIPOU3BOJUTCS MHTETpalysi MOy B CHUCTEMY M INPOBOJUTCS TECTHUPOBAHME HA CIEAYIOLIEM
ypoBHe. JIOCTOMHCTBOM JAHHOTO MOAXO0Ja SBISETCA Oojee MpocTasl JIOKAJIM3aLus OLIMOOK B
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MOJyJj€, OCKOJbKY IIPU aBTOHOMHOM TE€CTHUPOBAHUU HCKJIIOYAETCS BIMSHUE OCTAJIbHBIX YacTel
CHCTEMBI, KOTOPOE€ MOKET BBI3bIBATH MAacCKHPOBKY Ae(PeKToB (3(h(heKT 4eTHOro uncia ommboK).
OCHOBHOM HEJOCTATOK JAHHOI'O METOJIa — MOBBILIEHHAs TPYL0EMKOCTh HAIMCAHU IpaiiBepoB U
3ariayniek, MOCKOJIbKY 3ariyllKd JOJDKHBI aJ€KBATHO MOJEIMPOBATH INOBEIEHUE CUCTEMBI B
pasIMYHBIX CUTYyallUsX, a JpaiiBep JOJDKEH HE TOJIBKO CO3JaBaTh TECTOBOE OKPYXKEHHE, HO U
UMHUTHPOBATh BHYTPEHHEE COCTOSHHE CHCTEMBI, B COCTaBE KOTOPOH JOJDKEH (HYHKIIMOHHPOBATH
MOJYJb.

Bropoii moaxoa mocTpoeH Ha MPEAToNIOKEHHH, YTO MOJTYJIb BCE PABHO Pa0OTAET B COCTaBE
CHCTEMBl U €CIM MOJYJU MHTEIPUpPOBATh B CUCTEMY IO OJHOMY, TO MOXHO NPOTECTHPOBATH
IIOBEJICHUE MOJYJISl B COCTaB€ BCEH CHUCTEMBL. JTOT IOJAXOJ CBOWCTBEHEH OOJBUIMHCTBY
COBpPEMEHHBIX "00JIerYeHHbIX" METOA0J0THI pa3padoTKu, B TOM uncie u XP.

B pesynbTare nmpUMEHEHHs TaKOro IOJIXOJa PE3KO COKpallaloTCs TPyH03aTpaTbl Ha
pa3paboTKy 3ariyliek U IpailBepOB — B POJIM 3aryLIeK BBICTYNAET yXKe OTTECTUPOBAHHAS YacTh
CUCTEMBI, a JipaiiBep BBINOJHAET TOJBKO (PYHKIMH NEepeayd U IpUeMa JaHHbIX, HE MOJEIUPYS
BHYTPEHHEE COCTOSTHHE CUCTEMBI.

Tem He MeHee, ITPU UCIOJB30BaHUU JJAHHOTO METOJ]a BO3PACTAET CJI0KHOCTh HAIlMCAHUS
TECTOBBIX IPUMEPOB — JUIsI IPUBEICHUS B HYKHOE COCTOSIHUE CHCTEMBI 3arilylleK, KaK MpaBuilo,
TpeOyeTcs TOJIbKO YCTaHOBUThH 3HAUEHHS TECTOBBIX NEPEMEHHBIX, a /IS MPUBEJCHUS B HY)KHOE
COCTOSIHUE YaCTH pPealbHON CUCTEMBbl HEOOXOJMMO BBINOJHUTH Lenblid cueHapuil. Kaxabiit
TECTOBBII IIPUMEP B 3TOM CIIy4ae JOLKEH COAEPKATh TAKOW CLICHApHM.

Kpome Toro, mpu 3ToM moaxoje He BCErAa yaaeTcs JIOKAIU30BaTh OIIMOKHU, CKPBIThIE
BHYTPHU MOJYJIsl, KOTOPbIE MOTYT IIPOSIBUTHCS IIPU MHTETPALIUU CIIETYIOIIUX MOJYJIEH.

C03IlaTI) TCCTOBOC OKPYKCHUC U 3allyCTUTHL MCTO. HpOBepHeM onecpanurio CIOXKCHUA Ha
npumepe 2+2, T.e. B CTEKe J0 Hayaja BBIMOJHEHUS CaMOM omepanuu (T.€. TMOCIe KOMITHIISIINN )
HAXOJATCS CIeAyIonye daemMenter: " 2", " 2" " + "

private void buttonStart_Click(object sender, EventArgs €)

{
// co3maem npoBaiijiep A TeHEpUPOBaHUS U KOMITMIIALMY Koja Ha C#
System.CodeDom.Compiler.CodeDomProvider prov =

System.CodeDom.Compiler.CodeDomProvider.CreateProvider("CSharp™);

Il cozmaeM mapaMeTpsl KOMITUIIMPOBAHUS
System.CodeDom.Compiler.CompilerParameters cmpparam = new

System.CodeDom.Compiler.CompilerParameters();

I pe3ynbTaT KOMIMWISALMA - OUOIHOTEKA
cmpparam.GenerateExecutable = false;

/] Be BKIIOUAaEM nH(pOpPMAIIHIO OTNIATUYNUKa
cmpparam.IncludeDebuglnformation = false;

/] monkrouaem 2-¢ ctaHIapTHBIC OMOITHOTEKH U OMOINOTEKY

CalcClass.dll

cmpparam.ReferencedAssemblies. Add(Application.StartupPath +
"\\CalcClass.dll");

cmpparam.ReferencedAssemblies.Add("System.dll");

cmpparam.ReferencedAssemblies. Add("System.Windows.Forms.dll™);

[l ums BeIXOAHOM cOopku - My.dll

cmpparam.OutputAssembly = "My.dlI";

// komnunupyeM kiace AnalaizerClass ¢ 3a1laHHBIMH ITapaMeTpaMu

System.CodeDom.Compiler.CompilerResults res =

prov.CompileAssemblyFromFile(cmpparam, Application.StartupPath +
"\AnalaizerClass.cs");

// BBIBOAMM pe3yibTaT KOMIMIMPOBAHUS HA IKPaH
if (res.Errors.Count !=0)
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{
richTextBox1.Text += res.Errors[0]. ToString();

}

else
{

// 3arpy’kaeM TOJIBKO YTO CKOMITMIMPOBAHHYIO COOPKY(371€Ch TOHKHIA
MOMEHT - €CJIM MBI IIPOTO 3arpy3uM cOOpKy u3 ¢aiia, To oH OyaeT 3a0JIOKMpPOBaH,

// acces denied, MOATOMY BHaYaJIe YUTAEM €TI0 B MOTOK H JIUIIb
II0TOM HO,Z[KJ'II-OLIaeM)

System.lO.BinaryReader reader = new
System.lO.BinaryReader(new System.l0.FileStream(Application.StartupPath +

"WMy.dll", System.10.FileMode.Open, System.lO.FileAccess.Read));

Byte[] asmBytes = new Byte[reader.BaseStream.Length];

reader.Read(asmBytes, 0, (Int32) reader.BaseStream.Length);

reader.Close();

reader = null;

System.Reflection.Assembly assm =
System.Reflection.Assembly.Load(asmBytes);

Type[] types = assm.GetTypes();

Type analaizer = types[0];

/I naxonum metog CheckCurrency - K c4acTblo, OH €TUHCTBEHHBIN

System.Reflection.MethodInfo addinfo =
analaizer.GetMethod("RunEstimate™);

System.Reflection.FieldInfo fieldopz =
analaizer.GetField("opz");

System.Collections.ArrayList ar = new
System.Collections.ArrayList();

ar.Add("2");

ar.Add("2");

ar.Add("+");

fieldopz.SetValue(null, ar);

richTextBox1.Text += addinfo.Invoke(null, null).ToString();

asmBytes = null,

hy

prov.Dispose();

ky

3ameuanne. Ha camoM [ene [aHHBIA MMOJIXOJ TO3BOJSIET BBIIBUTH MHOMKECTBO
HEJIOCTaTKOB MPOTPaMMbl, KOTOPbIE JPYTUMH TECTaMHU HE BBIABISIOTCS. MOXKHO TOnpoOOoBaTh
no3KcrnepuMeHTHpoBaTh ¢ "KanpkynsaropoM" u yoenutbcs, 4To oH paboTaer KoppekTHo. OHako,
€CJIM B TECTUPYEMBI METOJ MmojaaTh Ha Bxog He " 2", " 2" "+ " a" 2", "2", " +" "+ " 10
nporpaMMa  3aKOHYHT  paboTy C  HCKIIOYEHHEM. OJTO TOBOPUT O TOM, 4YTO
meron RUNEstimate nanncan He KOppekTHO. MOXHO, HalpuMep, OBUTO OBl CKPBITH, T. €. CIENATh
JOCTyT private, Bcem Metogam AnalaizerClass, kpome Estimate (3to 6110 OBI O0JI€E TIPABUITBHO,
HO JUISI IPOCTOTHI TECTUPOBaHUS OHM clienanbl public. CtouT ormeTuts, uro Visual Studio 2005
MMEET TaK)Ke MEXaHU3MBI [Tl TECTUPOBAHHS TIOJJOOHBIX METO/IOB. ). TeM caMbIM MBI HE TIO3BOJIMM
JIPYTUM BBIIOJHATh "MOTCHIUATBHO OINMACHbIE" METOJIbl M IepelaBaTh UM HEKOPPEKTHBIE
3HayeHus. OIHAKO ATO He SBISETCS JOCTATOYHBIM MEXaHHW3MOM 3allUThl TPOTPAMMBIL.
HeoGxoauMo mpoBecTn 0Oojiee KAaueCTBEHHYIO BAJUAALMIO  HUCIOJIB3YEMBIX METOAaMHU
napamMeTpoB.

3ameuanue. K npobieme co3anus TECTOBOTO OKPY>KEHHUS MOKHO TIOZIOWTH C IBYX CTOPOH
— au00 OTKOMIIMIIMPOBaTh KO, ¢ 3apaHce mnoaxmoueHHbiME Ol daiimamu k mpoekty, b0
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BOCITOJIb30BaThCcst oOmacthio CodeDOM u KOMIUIMPOBATH B TMPOILECCE BBIMOJHEHHUS. ITO
0c00eHHO yI00HO, €CIIH HYKHO MEHSTh TECTOBOE OKPY)KEHHUE B IpOIecce PadOTHI.
CocTaBUTh TECT-IIJIAH U MIPOBECTU MOAYJIBHOE TECTUPOBAHUE CIICIYIOIIUX METOIOB:

1. /Il <summary>
/// TIpoBepKa KOPPEKTHOCTH CKOOOYHOM CTPYKTYPHI BXOJHOTO BBIPAKCHUS
/Il </[summary>
/Il <returns>true - ecu Bce HOPMaJIbHO,
false - eciu ecth onmmbka</returns>
/// MeTo1 OSKHT IO BXOJTHOMY BBIPQKEHUIO, CHMBOJI 32
CUMBOJIOM aHATU3UPYS €ro U CUUTasi KOJIMYECTBO CKOOOK.
B citydae BOSHUKHOBEHHUSI
/// ommbku Bo3Bpamaer false, a B erposition 3amMchIBaeT NO3HUIIHUIO,
Ha KOTOPOW BO3HHKIIA OIIMOKA.
public static bool CheckCurrency()
2. /Il <summary>
//| DopMaTUPyeT BXOAHOE BBIPAKCHHE, BEICTABIISS MEXKTY
oreparopamu MpoOeITbl U YAaJss JUIIHUE, & TAKKE OTIABIUBACT
HEOIO3HAHHBIC OTIEPATOPHI, CIICTUT 33 KOHIIOM CTPOKHU
//] a Taxke OTIaBIMBACT OMIMOKU Ha KOHIIE CTPOKH
Il </summary>
//] <returns>KOHEUYHYIO CTPOKY WJIH cOOOIIeHne 00 omuoKe,
HAYMHAOIIHECS CO CIell. cuMBoIa &</returns™>
public static string Format()

3. [l <summary>

/// Co3naeT MaccuB, B KOTOPOM paclojiaratoTcst OnepaTopsl U

CHUMBOJIBI, TIPEACTABICHHBIC B 00OPAaTHOM MOJIBCKOM 3arnucu (0€3CK000THOM)
/// Ha 5TOM e 3Tamne OTJIaBIUBAIOTCS MMOYTH BCE OCTaJIbHBIC

omn6Oku (cm kox). 1o cyTH - 3T0 KOMIUITSIIMSL.

/Il </[summary>

/Il <returns>maccuB 00paTHOM MOJILCKOM 3anucu</returns>

public static System.Collections.ArrayL.ist CreateStack()

4. [l <summary>

/// Bpruucnenue oOpaTHOM MOJBCKON 3aMUCH

/Il </[summary>

/// <returns>pe3ynbTaT BEIYUCICHHUI UIH cooOIIeHre 00 omuoke</returns>
public static string RunEstimate()

Coneprxanue ot4yera u ero popma

— IloAroToBeTE OTUET, B KOTOPOM MOJIHOCTBIO OIMUIINUTE BBHIOJHEHUE 3a/1aHUH.
— Otuer o nabopaTopHOit paboTe JOKEH COAEPIKATh:

— Hazpanue pa0boTsl;

— ens mabopaTopHOt pabOTHI;

— ®OopMyITUPOBKY 3a/laHUS U TEXHOJIOTHIO €T0 BBIITOJIHEHHS,

— OTBeTHI Ha KOHTPOJIbHBIE BOTIPOCHI.

KOHTpOHLHBIC BOIIPOCHI:

1

2.
3.
4.

Merononorus "yepHoro" u "Genoro" smuka.

HeB03M0XHOCTh MOCTPOEHHUSI MOJTHOTO TECTA B KAXJAOW U3 CTPATETUH.
[TpuHIUTIBI TECTUPOBAHMS.

Kpurepunu "ueproro" smuka.
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5. DkBHBaNeHTHOE pa3OHeHHe, TPAHINYHbIC 3HAYCHHS, DYHKIIMOHAIBHBIC TUArPaMMBI
U TIpeAroioxkeHue o0 ommoke.

3amura 1a60paTopHOi paboThI
[To pesympraTam oT4YeTa, MPEACTABICHHOTO B IHCHMEHHOH (oOpMe, NPOBOIUTCA
cobece10BaHNE, KOTOPOE UMEET KOHTPOIHUPYIOUIYIO U YUeOHYIO (PyHKIINU.

JlabGopaTtopHas padora 3. UHTerpanuoHHoe TeCTUPOBaHUE Pa3padoTaHHOIO
MPUJIOKEHHUS

Lenp u copepkaHue: BBITOTHATH COOPKY MOIYJEH B €AMHOE NMPUIOKEHHE, TPUMEHSAThH
BOCXO/ISIIIIEE ¥ HUCXO/IAIICE TECTUPOBAHUE Pa3padOTaHHOTO TPUIIOKEHUSI.

OpranuzannonHas popma 3aHATHI: TPAKTHKYM.

Bomnpocs! it 00cykaeHus Ha 1a00paTOPHOM 3aHATHU:

COopka Moaysel B €eIMHOE MTPUIIOKEHHE.

Bocxopmsiee u HUCXO/IsIIee TECTUPOBAHUE pa3pabOTaHHOTO MPUIIOKCHHUS.

Annapamypa u mamepuanei. JIns BBIIONHEHUWS 3aJaHUsT HEOOXOIUM IEPCOHATBHBIN
KOMITBIOTEP, & TAK)KE COOTBETCTBYIOIIEE JTA00OPATOPHOI paboTe MporpaMMHOe 00eCIIeYCHHUE.

Vkazanus no mexuuxe 6ezonacnocmu. CaMOCTOSITETFHO HE TPOU3BOJHUTDH: YCTAaHOBKY U
yJlaJleHue MNPOrpaMMHOro 00eCHeueHusi, PEMOHT IMEepCOHAIbHOro KoMmmbioTepa. ColmonaTh
IpaBUiIa TEXHUIECKOM 0€301acHOCTH MpH paboTe ¢ 3IEKTPOOOOPYIOBAaHHEM.

TeopeTnyeckoe 060cHOBaHUE

Kak mnpaBuiio, WHTETpallMOHHOE TECTUPOBAHHE IPOBOAMTCA YK€ IO 3aBEPIICHUU
MOJIYJILHOTO TECTUPOBAHUS JJII BCEX MHTETPUPYEMBIX MOAyJei. OQHAKO 3TO Jalieko HE BCEraa
Tak. CyliecTByeT HECKOJIbKO METOOB MPOBEICHUSI MHTETPAIIMOHHOTO TECTUPOBAHUS:

BOCXOJISIIIee TECTUPOBAHKCE;

MOHOJIMTHOE TECTUPOBAHHE;

HUCXOJIAIIEe TECTHPOBAHHE.

Bce 5Tu MeTouKNM OCHOBBIBAIOTCS HA 3HAHUAX 00 apXUTEKTYpe CHUCTEMBbI, KOTOpas 4acTo
H300paxkacTcs B BUJIC CTPYKTYPHBIX JHArpamMM HITH JHAarpaMM BI30BOB (yHKIHH. Kakbrid y3en
Ha TakoW Jauarpamme MpeacTaBisieT co0oil MpPOrpaMMHBIM MOAYNb, a CTPEIKH MEXIYy HUMHU
MPEJICTABIISIFOT COO0# 3aBHCHMOCTH IO BBI30BAM MEXKTy MOTYJIsIMUA. OCHOBHOE Pa3InINe METOIUK
MHTETPAIIMOHHOTO TECTUPOBAHMSI 3aKITI0YAETCS B HAMPABICHUH JBIKEHUS M0 3TUM JUarpaMmmam
U B IIIMPOTE OXBATa 3a OJIHY UTEPAIIHIO.

Bocxopasmiee tectupoBanue. [Ipu ncrnonbp3oBaHuM 3TOTO METOJA MOJIpa3yMeBaeTCs, YTO
CHavaja TECTUPYIOTCS BCE MPOTPAMMHBIE MOJYJIH, BXOJISAIINE B COCTAB CUCTEMBI U TOJBKO 3aTEM
OHHM OOBETUHSIOTCS JJIi MHTETPAIIMOHHOTO TeCTUpOoBaHUs. lIpyu TakoMm MOaXoae 3HAYUTENBHO
YIIPOIIAETCS JIOKATH3AIUS OMMUOOK: €CITM MOYJIH MMPOTECTUPOBAHEI 110 OTACILHOCTH, TO OIINOKA
P UX COBMECTHOM paboTe ecTh mpobiema ux uatepdeiica. [Ipu Takom nmoaxoae o6macTs Moucka
po0JIeM y TECTHPOBIIUKA JJOCTATOYHO Y3Ka, M IIO3TOMY TOpa3Jio BBIIIE BEPOSATHOCTD MMPABUIIBHO
UACHTU(PUIIUPOBATH JIe(EKT.
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Apaiteep 1 Opaieep u Opadeep u [paiteep u
3arnyuwsm 1 3arnywimn 2 aarnym 3 3arnyiukm 4

MopyneHoe
TecTupoBaHue
Moayne 1 Moayns 2 Moayns 3 Moayns 4
Hpansep n lpaneep n Mepsoe
3arnywsm 142 3arnywku 3+4 MHTErpaLMoHHoe
TecTupoBaHue
(4acTmuHasn
Mogynm 1+2 Moaynu 3+4 UHTerpauns)
fpaisep n Bropoe
3arnywkn 1+2+3+4 WHTerpauuoHHoe
TECTUpPOBaHWe
(nonxas
Moaynm WHTerpauvs Bcex
1+2+3+4 Moaynen)

Puc. 1. PazpaboTka apaiiBepoB U 3ariIyliek Mpy BOCXOASAIIEM HHTETPALIMOHHOM
TECTUPOBAHUU

OnHako, y BOCXOJAIIEr0 METOAA TECTHUPOBAHMSI €CTh CYLIECTBEHHBIM HEJAOCTATOK -
HEoOXOIUMOCTh B pa3pa0oTKe JpaiiBepa M 3ariyliek s MOAYJIbHOIO TECTUPOBAHUS IEpPEe]
MPOBEJCHUEM HHTETPAllMOHHOTO TECTUPOBAHMS M HEOOXOAMMOCTh B pa3paboTke japaiiBepa H
3ariyniek Npyu HHTErPAlHOHHOM TECTUPOBAHUH YacTH Moysel cuctemsr (Puc.l)

C o1HOH CTOPOHBI ApABEPHI U 3arTYIIKU - MOILIHBIA HHCTPYMEHT TECTUPOBAHUS, C IPYrou
- uX pa3paboTka TpeOyeT 3HAYMTENBHBIX PECypcoB, OCOOEHHO TpHU HM3MEHEHHH COCTaBa
WHTETPUPYEMBIX MOAYJIEH, MHaUe rOBOPs, MOXKET MOTPeOOBAThCA OJIUH HAaOOp IpailBepoB s
MOJIyJIBHOTO TECTHUPOBAaHUS KaXKIOrO0 MOAYJs, OTHENbHbINA JpaiiBep M 3ariyllkd JUIs
TECTUPOBAaHUS MHTErpallMu JBYX MOAyJed u3 HaOopa, OTIENbHBIA - JAJS TECTUPOBAHMSA
MHTETpaly Tpex Moayiel u T.1. B mepByro odepenb 3TO CBA3aHO C TE€M, UTO MPH UHTErpalluu
MoJyJel oTnaaaeT HeoOXOAMMOCTh B HEKOTOPBIX 3ariyllkaX, a Takke TpeOyeTcs M3MEeHEHue
npaiiBepa, KOTOpOe MOJIEPKUBAET HOBBIE TECTHI, 3aTPAruBaroLue HECKOJIBKO MOTYyJIEH.

MOHOJINTHOE TECTUPOBAHMUE NPEIIOJIAraeT, YTO OTAEIbHBIE KOMIIOHEHTBI CHUCTEMBI
CEpbE3HOr0 TECTUPOBaHUS He mpoxoiwiu. OCHOBHOE NPEUMYIIECTBO JaHHOTO MeToAa -
OTCYTCTBUE HEOOXOIMMOCTH B pa3pabOTKe TECTOBOTO OKPYKEHHMS, IpaiiBepoB U 3ariyiek. [Tocne
pa3paboTKK BceX MOJYJEH BBIMOIHIETCS MX MHTErpalus, 3aTéM CUCTeMa IPOBEpSETCs BCSA B
LEJIOM. DTOT MOAXOJ HE CIEAYEeT MyTaTh C CUCTEMHBIM TECTUPOBAHUEM, KOTOPOMY IOCBSIIEHA
cienyromas Jekuus. HecMoTpst Ha TO, YTO MPU MOHOJUTHOM TECTUPOBAHUHU MPOBEPATCS padboTa
BCEl CHUCTEMBbI B II€JIOM, OCHOBHAs 3ajaya 3TOr0 TECTHPOBAHUS - OINPENEIUTh MPOOIEMBI
B3aMMOJICHCTBUSl OTAENbHBIX MOAYJIEH CHUCTEMBl. 3ajJadeil k€ CHUCTEMHOI'O TECTHUPOBAHUS
ABJIIETCS OLIEHKA KaYECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTUK CUCTEMBI C TOUKH 3PEHUS UX
MPUEMJIEMOCTH JJI1 KOHEYHOT'O TI0JIb30BATES.

MOHOJIUTHOE TECTUPOBAHUE UMEET P/l CEPHE3HBIX HEJOCTATKOB.

OdeHb TPYIHO BBIIBUTH UCTOYHUK OLIMOKH (MAEHTU(UIUPOBATH OMIMOOYHBIN (hparMeHT
Ko/1a). B OonpImHCTBE MOAYNEH cieayeT npeanoiarate Hanmuue omuoku. [Ipobnema cBoautcs
K OIpE/IETICHUIO TOT0, KaKas U3 OLIMOOK BO BCEX BOBJICUEHHBIX MOAYJISIX MPUBENa K OJTyYEHHOMY
pesyiabTary. Ilpu 3ToM BO3MOKHO HanoxkeHue 3 dexToB omnbok. Kpome Toro, ommodka B 01HOM
MOJ1yJIe MOKET OJIOKUPOBATh TECTUPOBAHHUE JIPYTOTO.

TpynHo opraHu3oBaTh HCHpaBieHHE OIIMOOK. B  pe3ynbrate  TecTHpOBaHUS
TECTUPOBIIMKOM (GUKCUpyETCsi HaijeHHas mpoOnema. [ledekT B cucTeme, BBI3BABIIMKA ITY
npobnemy, Oyzaer ycTpaHiTh pa3zpaboTyuk. IIockonbKy, Kak MpaBHIIO, TECTHPYEMbIE MOIYJIU
HaIMCaHbl Pa3HBIMU JIIOAbMH, BOSHUKAET MpoOemMa - KTO U3 HHUX SIBJISIETCS OTBETCTBEHHBIM 3a
nouck ycrtpaHenue nedexra? Ilpu Takoil "KOJUIEKTUBHOW O€30TBETCTBEHHOCTH'" CKOpPOCTH
ycTpaHeHUs 1e()eKTOB MOXKET PE3KO YIacTh.
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[Ipouecc  TectupoBaHusi  IIOXO  aBToMaTu3upyercs.  [lpeumymiectBo  (HeT
JIOTIOJTHUTEIBHOTO MPOrPaMMHOTO OOECTICYSHHS, COMPOBOXKIAIOUIETO MPOLECC TECTUPOBAHUS)
o0OopaumnBaeTcs HegocTaTkoM. Kaxioe BHECEHHOE U3MEHEHUE TpeOyeT MOBTOPEHUS BCEX TECTOB.

Hucxongmee  TtectupoBaHHWE — MPEAINONAraeT, YTO  IMPOLECC  MHTETPALIMOHHOIO
TECTUPOBAHUS JIBUXKETCS CIIEIOM 3a pa3paboTkoi. CHauana TECTUPYIOT TOJBKO CaMblil BEpXHUMN
YIPaBISAIONNI yPOBEHb CHUCTEMBI, 0€3 MOJysel 0ojiee HU3KOTO YpOBHs. 3aTeM IOCTEIEHHO C
0oJsiee BHICOKOYPOBHEBBIMU MOJYJISIMU MHTETPUPYIOTCS Oojiee HU3KOYpOBHEBbIe. B pe3ynbrarte
NPUMEHEHHS TaKOTO METOa OTMaJaeT He0OXOIMMOCTh B JipaiiBepax (poiib JipaiiBepa BBIIOIHSIET
60Jiee BEICOKOYPOBHEBBIN MOJTYJIb CHCTEMBI), OJJHAKO COXPAHSICTCs HyXK7a B 3ariyinkax (Puc.2).

Moayns 2 | l Moayns 3 Moayns 2 | l Moayns 3 |
4 4
( Barnywkm > C 3arnywsm ) Zarnywkm
Moayne 4 ] [ Mogyns 5

< Sarnyusm ) < Sarnywm )

Puc. 2. IlocrenenHas uHTErpanusi MOAYJIEH MPU HUCXOALIEM METO/I€ TECTUPOBAHUS

VY pa3HbIX CMIEUANKUCTOB B 00JIACTH TECTUPOBAHUS Pa3Hble MHEHHUS 110 ITOBOY TOT'0, KAKOM
M3 METONOB Gojee yIOOEH NPU PeanbHOM TECTHPOBAHHH IIPOrPAMMHBIX CcHCTeM. Mopnau
JIOKA3bIBACT, YTO HUCXOJAIIEE TECTHPOBAHHE HamboJee MPUEMIIEMO B pEalbHBIX CUTYaIUSIX, a
Maiiepc nonaraer, 4To Kak1bli U3 ITOAX0J0B UMEET CBOM JOCTOMHCTBA U HEJTOCTATKH, HO B LIEJIOM
BOCXOJIAIIMNA METOJ JTy4lle.

B nutepaType yacTo yIOMHHAETCsl METOJ MHTETPAlMOHHOTO TECTUPOBAHUSA OOBEKTHO-
OPHUEHTUPOBAHHBIX IIPOTPAMMHBIX CUCTEM, KOTOPBI OCHOBAH Ha BBIIEIEHUHU KIIACTEPOB KJIACCOB,
MMEIOLINX BMECTE HEKOTOPYIO 3aMKHYTYIO M 3aKOHYEHHYIO (pyHKIMOHaIbHOCTh. [1o cBoeil cyTu
TaKOW MOJIXOJ HE SBJISAETCSA HOBBIM THUIIOM HMHTEIPALIMOHHOIO TECTUPOBAHUSA, IIPOCTO MEHAETCS
MHUHUMAJIbHBINA 3JIEMEHT, MOJYy4aeMbIi B pe3ybTaTe MHTEerpauuu. [Ipu naTerpaniiu Moaynei Ha
HPOLETYPHBIX SI3bIKAX MPOTrPAMMHUPOBAHMS MOKHO MHTEIPUPOBATh JIF000E KOJIWYECTBO MOAYJIEH
IpU YCIOBUM pa3paboTku 3ariymiek. Ilpu MHTerpanum KiaccoB B KJIACTEpPhl CYIIECTBYET
JIOCTAaTOYHO HECTPOTO€ OrpaHUYeHHE Ha 3aKOHYEHHOCTh (DYHKIIMOHAIBHOCTH KiacTepa. OHako,
Jaxe B ciaydae OOBEKTHO-OPMEHTHPOBAHHBIX CHUCTEM BO3MOXKHO MHTEIPUPOBATh JH000E
KOJIMYECTBO KJIACCOB IPU ITOMOILH KJIACCOB-3aTIIyIIEK.

JUis ~ MHTErpallMOHHOTO  TECTHpPOBAaHUS  Hauboyiee  CYIIECTBEHHBIM  SIBISIETCS
pacCMOTPEHUE MOJEIHM IPOrpaMMbl, MOCTPOCHHOM C HCIIOJIB30BAHMEM JUArpaMM ITOTOKOB
ynpasieHus. KoHTpompyroTces TakKe CBSI3U YEPE3 JaHHbIE, IOATOTABINBAEMBIE U UCIIOJIb3YEMbBIE
JpYrUMHU TpPYIIIAMM IPOrpaMM IIPpU B3aUMOJACHCTBUM € TecTHpyemoil rpynnoil. Kaxknas
HepeMeHHass MEeXMOJYJIbHOTO MHTepdeiica mpoBepseTcss Ha TOXKIECTBEHHOCTh OMMCAaHUM BO
B3aUMOJICUCTBYIOIIIMX MOJYJSIX, a TakKKe Ha COOTBETCTBHE MCXOJHBIM IPOTPAMMHBIM
cnenudukanuaM. CoctaB M CTPyKTypa HH(POPMAIMOHHBIX CBSA3€H peann30BaHHON TPYIIIbI
MOJyJiel MpOBEPSIOTCS Ha COOTBETCTBUE crneuudukanuu TpebdoBaHUM 3Toi Tpynmnbl. Bcee
pealn30BaHHbIE CBSI3U JIOJKHBI OBITh YCTAHOBJICHBI, YIOPSAA0YEHBI U 00OOIIECHBI.

IIpu cObopke Moaynel B eIuHBIA MPOrpaMMHBIM KOMIUIEKC IMOSBISETCS JBa BapHaHTa
HOCTPOEHUs Ipad)OBOM MOJAEIH MTPOEKTA!

I1nockas nnu uepapxudeckas MOZEIb IIPOEKTA.

I'pad BBI30BOB.

Ecnu nmporpamma P cocTouT U3 p Moaysei, TO Ipu WHTETpalud MOIYJIed B KOMILIEKC
(akTHUECKH MOJy4aeTcsl TPOMO3/Kas IUIOCKas WK Oojiee MpocTas - uepapxuyeckas - MOJEb
IIPOrpaMMHOIO IpOEKTa. B kadecTBe KpUTEpUs TECTUPOBAHUA HA MHTETPALMOHHOM YpPOBHE


http://www.intuit.ru/studies/courses/1040/209/lecture/5412?page=1#image.20.2
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00BIYHO WCTONIb3yeTcss KpuTepuil mokpeiTHs BeTBeid Cl. BBemem Taxke cienyronue
0003HaYEeHMUS:

N - 9KCII0 y3JI0B B rpade;

€ - 9HCcIo IyT B Tpade;

q - yncIIo OMHAPHBIX BEIOOPOB U3 YCIOBHIA BETBICHUS B rpade;

Kin - uucio BxomoB B rpad;

kout - yucno BeIX010B 13 rpadoB;

kext - unciio Toyek BXo/1a, KOTOPbIC MOT'YT ObITh BbI3BaHbI H3BHE.

Torma CcnoXHOCTH MHTETPALIMOHHOTO TECTUPOBaHUSA Bced mporpammsl P 1o
kputeprio C1 MoxeT ObITh BeIpaxkeHa dpopmysioi [ 17 ] :

V(P,C1) =2V (Mod;,C1) — ki, + keyt =

€—n— 'Ir‘lr xrt + 'I‘LrJHJ’ —

q+ keyt. (VMod; € P)

OnHako npu mogo0HOM Toaxozae kK moctpoenuto ['MIT paspaboTunk TecToBOro Habopa
HEM30E)KHO CTAJIKUBACTCS C HEMPHEMJIEMO BBICOKOW clokHOCThIO TectupoBanus V(P,C) mis
MIPOEKTOB cpeAHero u 6onpmoro oobema (pazmepom B 105 - 107 ctpok), uto cineayeT U3 pocra
TOTIOJIOTUYECKON CIIOKHOCTH yrnpaBiistrornero rpadga nmo MakKeii0y. Takum 00pa3oM, UCIIONB3Ys
IUTOCKYIO WJIM MEPAPXUUECKYI0 MOJIENb, TPYAHO AaTh omeHKy TectupoBanHoctu TV(P,C,T) mus
BCEro MPOEKTa M OICHKY 3aBUCUMOCTH TECTUPOBAHHOCTH IPOCKTa OT TECTHPOBAHHOCTHU
otaensHoro Moxyist TV(Modi,C), BKIFOUEHHOTO B 3TOT MPOEKT.

PaccmoTpum BTOPYIO MO/IEITb cOopkH MOJTyJICH B IPOIIETYPHOM
MpPOrpaMMUPOBAaHUM - Tpad BBHI30BOB. B 93TOi Momenu B cllydae HMHTETPAMOHHOTO
TECTUPOBAaHUSl YYHMTHIBAKOTCS TOJBKO BBI30BBI MOayied B mporpamme. [loatomy wu3
mHoxectBa M(Modi,C) TecTupyeMbIX 3JI€MEHTOB MOKHO MCKITIOYHTH T€ JIEMEHTHI, KOTOpPbIE HE
MOJIBEP)KEHbI BIUSHUIO HWHTETpAallMM, T. €. Yy3JIbl U JAYyTU, HE COCJUHEHHBIE C BBHI30BAMH

F . 'If ,.-"r ,.- 1_'.' o |' . e 1--.-
worynei: M (Mod;, C") = E"U Ni, o E' = {(ni,ny) € Elni oo

epPIKUT BBI30OBBI MOIyJIEit }, T.¢. E' - mogmHOMkecTBO pedep rpada momyss, a Nin - "BxoaHbie" y3ibl
rpada. Ota moaudukauus [I'MII npuBoauT K moigydyeHUI0 HOBOro rpaga - rpada BHI30OBOB,
KaX/IbIi y3€J1 B 9TOM Tpade MnpecTaBiseT MOAYNb (IPoLeaypy), a Kax/aas Ayra - BbI30B MOAYJIS
(mpouenypsl). st mpoueaypHOro mporpaMMHpOBaHUS MOAOOHBIM LIAr ympouiaer rpagoByro
MO/JIeJIb IPOTPAMMHOI0 MPOEKTA 10 MPUEMIIEMOT0 YPOBHS CIIOKHOCTH. Takum 00pa3oM, MOKET
OBITH orpeneneHa [IUKJIOMaTHYeCKast CJIO)KHOCTD YIIPOLIEHHOTO rpada
moayast  Modi  kak  V'(Modi,C'), a  rpomosakas  Qopmyna,  BbIpakaromias
CJIO)KHOCTh MHTETPAIMOHHOTO TECTUPOBAHUS IMPOTPaMMHOTO TPOEKTa, TIPUHUMAET CIEAYIOIHNA
Bun[19]:

VI(P,C1") =XV (Mod;, C1') — ki + keus

Taxk, 11st mporpaMMBel, U1 MOJTy4eHUs rpada BEI30BOB U3 HepapXMUECKON MOJIENH TPOEKTa
JIOJDKHBI OBITH HCKITIOYEHBI BCE JIYTH, KPOME:

Hyru 1-2, conepxareit BxonHou y3zen 1 rpada G.

Oyt 2-8, 8-7, 7-10, comepxamux Bei30B Moy G1.

Hyr 2-9, 9-7, 7-10, comepxamux Bp130B Moayns G2.

B pesysibTare rpad BEI30BOB IPUMET BUJI, MOKa3aHHBIN Ha Puc. 3, a CJI0KHOCTH TAHHOTO
rpaga no kpureputo Cl' paBHa:

V'(G,C1") =g + Kext =1+1=2.

V'(Modi,C') Ttakke Ha3bIBacTCs B JIUTEpPAType CIIOKHOCTBIO MOJYJIBHOTO JHM3aifHa
(complexity of module design).



http://www.intuit.ru/studies/courses/48/48/literature#literature.17
http://www.intuit.ru/studies/courses/48/48/literature#literature.19
http://www.intuit.ru/studies/courses/48/48/lecture/1432?page=2#image.5.2
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Puc. 3. I'pad BBI30BOB MOayIICH

CymMma cl10XkHOCTEN MO1yJIBHOTO iM3aiiHa i BceX Moaynel no kpureputo Cl unm cymma
UX AHAJIOTOB JUISl JIPYTMX KPUTEpUEB TECTUPOBAHMs, MCKIIOYAs 3HAUYEHUS MOAYJEH camoro
HUJKHETO YPOBHS, JA€T CJOKHOCTb WHTErPAllMOHHOIO TECTHUPOBAHUS JUIsl IPOLEAYPHOIO
IpOTrpaMMUPOBAHUS

ConeprkaHue ot4yera u ero popma

— IToaroToBsTE OTYET, B KOTOPOM IOJIHOCTBIO OIUIIIKUTE BBHIIIOJHEHUE 3a/IaHU.
— Otuer o 1abopaTopHOl paboTe JOIKEH COJIEPIKATH:

— HasBanwue paboThi,

— lenps 1abopaTopHO# pabOTHI;

— ®OpMyITUPOBKY 3a/IaHUS K TEXHOJOTHIO €T0 BHITOJIHCHHS,

— OTBETHI HA KOHTPOJIBHBIC BOTIPOCHI.

KoHTposbHBIE BOIIPOCHL:

1. Kpurepuu "Genoro" simuka.

2. Kpurepun moToka yrnpaBieHHUs: TOKPHITHE ONEPATOPOB, TIOKPHITHE PELICHUI HITH
Cl, mOKpbITHE YCIIOBHH, IMOKPBITHE pEIIEHWH W YCIOBHH, KOMOMHATOpPHOE
ITOKPBITHE YCIOBHIA.

3. Kpurepun moToka JaHHBIX: TOKPHITHE Beex omnpezaesenuii (all-defs), all-p-uses, all-
c-uses/some-p-uses, all-p-uses/some-c-uses, mokpeiTre Beex def-use memouex (all-
uses), all-du-paths, mokpbITHE KOHTEKCTOB HCHONB3yeMbIX mepeMeHHbIX (U-
context), all uses2 ( Bxmrouaet C1).

4. OmnpeneneHne BKIIOYCHNS OJHOTO KPUTEPUS B PYTOH.

5. Cxema cTpororo BKJIFOYEHHS JJI TOTOKOBBIX KPUTEPHUEB, €€ 000OCHOBAHUE.

3ammTa 1ab0paTOpHON PabOTHI
Ilo pesynpTaTaM oOTYeTa, MPEICTABIEHHOIO B NHCbMEHHON (opMme, NPOBOAUTCS
co0eceloBaHNE, KOTOPOE UMEET KOHTPOIUPYIOIIYIO U y4eOHYIO () yHKIUY.

JIaGoparophas pabota 4. CocTaBJjieHHe TeCTOBOIo Habopa

Ilens u comeprkanue: BHIMOIHATD pa3padOTKy (DYHKITUU M COCTaBIIEHHWE TECTOBOTO Habopa
JUTSL aBTOMATH3AI[UU TECTUPOBAHMUS.

OpranuzanronHast popma 3aHsITHI: TPAKTUKYM.

Bonpocsr 1uist 06cyxneHus Ha 1a00paTOPHOM 3aHITHH:

Pa3pabotka ¢yHKIIMM © COCTaBJIIGHHE TECTOBOrOo Habopa Juisi aBTOMAaTH3AIMH
TECTUPOBAHUS

Annapamypa u mamepuanei. JIns BBIOJHEHUWS 3aJaHHUsT HEOOXOIUM TEPCOHATBHBIN
KOMITBIOTEP, a TAK)KE COOTBETCTBYIOIIEE J1a00OpaTOpHOil paboTe mporpaMMHOe oOecTiedeHue.
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Vkazanua no mexnuxe 6ezonacnocmu. CaMOCTOSITENIbHO HE MPOU3BOANTDH: YCTAHOBKY U
ylaJeHue TPOTrpaMMHOrO OOecHeueHHs, PEeMOHT IepPCOHATBLHOr0 KommbioTepa. CoOmoaaTh
MpaBHJia TEXHUYECKOM 0€30MacHOCTH MpHU paboTe € IEKTPOOOOPYTOBAHUEM.

TeopeTnyeckoe 000CHOBaHUE

QYHKIMOHAIBHBIM KPUTEPUN - BAXKHEUIIMM JUIsl IIPOIPAMMHON WHIYCTPUU KPUTEPHUI
tecTupoBaHus. OH o0ecreynBaeT, NPeKIe BCEro, KOHTPOJIb CTEIIEHU BBIIIOJHEHUs TpeOOBaHUI
3aKa34yrKa B MPOrpaMMHOM Mpoaykte. [TockonabKy TpeGoBaHUS (POPMYIUPYIOTCS K MPOAYKTY B
LEeJIOM, OHM OTpPaXarT B3aMMOJCHCTBHE TECTHUPYEMOIO IPUIOKEHUS C OKPYKECHHUEM.
[lpr ¢yHKIMOHATFHOM TECTUPOBAHUHM NPEHUMYIIECTBEHHO HCIIONB3YETCS MOJAENb '4epHOro
auka". [Ipo6neMa GyHKIMOHAIBHOIO TECTUPOBAHUS - 3TO, IPEKIE BCErO, TPYJOEMKOCTh; JIENI0
B TOM, 4YTO JIOKYMEHTHI, (UKCUpYyIOIIHE TpeOOBaHUS K MPOTPAMMHOMY  H3JCIHUIO
(Software requirement specification, Functional specification u T.11.), Kak IpaBHUJIO, JOCTATOYHO
00BEMHBI, TEM HE MEHEE, COOTBETCTBYIOLIAs IPOBEPKA JI0JIKHA ObITh BCEOOBEMITIOLIEH.

Hwxe npuBeeHbl yacTHbIE BUABI (PYHKLIMOHAIBHBIX KPUTEPUEB.

TectupoBanue MyHKTOB crenuUKanuu - HAOOp TECTOB B COBOKYITHOCTH JOJDKEH
o0ecrneynThb MPOBEPKY KaXkJI0ro TECTUPYEMOIo IIyHKTa HE MEHee OJIHOrO pasa.

Crnenuduxanus TpeOOBaHMI MOXKET COJIEPKATh COTHH U THICSYH ITYHKTOB TPeOOBaHHUN K
IPOrPaMMHOMY HPOAYKTY M KaXJ0€ M3 3TUX TpeOOBaHMH MPH TECTUPOBAHUU JOJKHO OBITh
IIPOBEPEHO B COOTBETCTBUU C KPUTEPUEM HE MEHEE YEM OJJHUM TECTOM

TectupoBaHue KiaccoB BXOAHBIX IAaHHBIX - HAOOp TECTOB B COBOKYIHOCTH JIOJKEH
o0ecneunTh IPOBEPKY NMPEACTABUTENS KAXKI0TO Kilacca BXOIHBIX JaHHBIX HE MEHEE OJJTHOrO pasa.

IIpy co3gaHMM TECTOB KJIAacChl BXOJIHBIX JaHHBIX COIIOCTaBISIOTCA C PEKUMaMU
UCIIOJIb30BAaHUSl TECTUPYEMOI0 KOMIIOHEHTa WM IOJCUCTEMBl HPUIIOKEHUS, UYTO 3aMETHO
COKpalllaeT BapHaHThl mepedopa, yuyUThIBaeMble MPHU pa3paboTKe TecTOBbIX HabopoB. Cienyer
3aMETUTh, YTO Mepedupasi B COOTBETCTBUU C KPUTEPUEM BEIMYMHBI BXOJHBIX IEPEMEHHBIX
(HampuMep, pasziauuHble (Qaiiabl - UCTOYHUKHU BXOJAHBIX JIAHHBIX), Mbl BBIHY)KJICHBI NPUMEHSAThH
MOIIIHbIE TECTOBbIE HAOOPHI. [lefiCTBUTENBHO, HAPSALY C OTPAHUYEHUSIMU HA BETMYMHBI BXOJHBIX
JAHHBIX, CYIIECTBYIOT OIPAHMYEHHUS HAa BEJIWYMHBI BXOJHBIX JAaHHBIX BO BCEBO3MOYKHBIX
KOMOMHAIMSIX, B TOM YHCIIE IPOBEPKA PeaKuii CUCTEMbI Ha MIOSBIIEHUE OIIMOOK B 3HAUCHUSIX WU
CTPYKTYpPax BXOJHBIX JAaHHBIX. YUE€T 3TOI0 MHOT000pa3us - MPOLECcC TPYAOEMKHIi, 4TO CO3/1aeT
CJIOKHOCTH JIJIsl IPUMEHEHUsI KpUTepus

TectupoBanue mpaBui - HAOOP TECTOB B COBOKYITHOCTH JIOJKEH 00ECIEUnTh MPOBEPKY
KaXXJO0ro TpaBUJia, €CIM BXOJHBIE M BBIXOJHBIE 3HAUEHUS OIMCBHIBAIOTCS HAOOPOM MpPaBUII
HEKOTOPOW IPaMMaTHKHU.

Cnenyer 3aMeTHTh, YTO TIpaMMaTUKa JOJDKHA OBITh JIOCTAaTOYHO HPOCTOM, YTOOBI
TPYAOEMKOCTh Pa3pabOTKH COOTBETCTBYIOIIETO Habopa TeCTOB OblIa pealbHOM (BMMCHIBaJIach B
CPOKHM U HITAT CHEIUAIMCTOB, BBIICTICHHBIX JIJIS peanu3aiuu (pa3bl TECTUPOBAHUS)

TectupoBaHue KJIACCOB BBIXOJIHBIX JAHHBIX - Ha0Op TECTOB B COBOKYIHOCTU JOJKEH
o0ecneynTh NIPOBEPKY MPEICTaBUTENS KXKI0TO BEIXOJHOTO Kjlacca, MPU YCIOBUH, YTO BHIXOHBIE
pe3yibTaThl 3apaHee pacKiIacCU(UIMPOBAHbI, IPHYEM OTAEIbHBIE KIJIACCHI PE3YJIbTAaTOB
YYHUTHIBAIOT, B TOM YHUCJI€, OTPAaHUYCHHUS Ha PECYPCHI HUIH Ha BpeMs (time out).

IIpn co3gaHMM TECTOB KJIacChl BBIXOJHBIX JIAHHBIX COIOCTaBISIOTCA C PEXUMaMU
MCIIOJIb30BaHUs TECTUPYEMOT0 KOMIIOHEHTA WIIH MOICUCTEMBI, YTO 3aMETHO COKpAaIllaeT BapHaHThI
nepebopa, yaIuThIBaeMble IPU Pa3pabOTKe TECTOBBIX HAOOPOB.

TectupoBanue QpyHKIMIA - HAGOP TECTOB B COBOKYITHOCTH JIOJIKEH 00ECIEUUTh MTPOBEPKY
KaKI0r0 JEMCTBUS, pealln3yeMOro TECTUPYEMBIM MOYJIEM, HE MEHEE OJTHOTO pasa.

OdeHb MOMYJSPHBIA Ha MPAKTUKE KPUTEpUM, KOTOPBIA, OJHAKO, HE OOecreynBaeT
HOKPBITUS YaCTH (PYHKIIMOHAIBHOCTH TECTUPYEMOI'0 KOMIIOHEHTA, CBSI3aHHON CO CTPYKTYPHBIMU
Y MOBEICHYECKUMHU CBOWCTBAMH, OITMCAHUE KOTOPBIX HE COCPEIOTOUEHO B OTAEIbHBIX (DYHKIMSIX
(T.e. onMcCaHUE pacCPeOTOUYEHO 0 KOMIIOHEHTY).
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Kpurepuit TECTUPOBAHUS byHKIMHA oObenuHseT 0TYaCTH
0COOEHHOCTH CTPYKTYPHBIX W (YHKIMOHAIBHBIX KpuTepueB. OH Oaszupyercs Ha MOJENIU
"OTYNPO3payHoOro SIuKa', Te SBHO YKa3aHbl HE TOJBKO BXOJBl W BBIXOJBl TECTUPYEMOIO
KOMITOHEHTa, HO TAaKXE COCTaB M CTPYKTypa HCIIOJIb3YEMBIX METONOB ((PYHKIHi, mpoueayp) u
KJIaCCOB.

KomOuHupoBaHHble KpUTEpUH UIsI MporpamMMm M cnenudukanuii - HabOp TECTOB B
COBOKYITHOCTH JIOJDKEH 00ECHEeYUTh MPOBEPKY BCEX KOMOHMHAIMK HETPOTHBOPEUUBBIX YCIOBUH
poTrpaMM U crienupuKaIi He MeHee OHOTO pa3a.

[Tpu 5TOM BCe KOMOMHALIMKM HENIPOTHBOPEUYMBBIX YCIOBUI HAJI0 MOATBEPAUTD, & YCIOBHS
IPOTHBOPEYHI CIeyeT OOHAPYKHUTD U JIMKBUIUPOBATb.

CTHib KOAUPOBAHMUS:

1. TouHo mpeACTaBIATH JOTMYECKYIO CTPYKTYpy Koxaa. Cmbicn ¢dopmMaTupoBaHUS —
IOKa3aTh JIOTHYECKYI0 CTPYKTypy Koia. [l JeMOHCTpamuu JIOTHYECKOW CTPYKTYPHI
IPOTPAMMUCTBI OOBIYHO TIPUMEHSIOT OTCTYITBI U IPYTHE HEOTOOpaKaeMble CHMBOJIBL.

2. EnuHOOOpa3HO TMOKAa3bIBaTh JIOTHUECKYIO CTPYKTYpy Koaa. HekoTopeie crumm
(dopMaTHpOBaHUs COCTOSIT U3 MPABUII C TAKUM KOJIMYECTBOM HCKITFOUEHUI, UTO MOCIIeI0BATEIHHO
X coOMI0IaTh MPAKTUYECKH HEBO3MOXHO. JIeHCTBUTENBHO XOpPOUIMH CTHIb MHOJXOJUT B
OOJIBIIMHCTBE CIIy4aeB.

3. Yanyuymare yurabensHocTh. CTpaTerusi UCIOJIB30BaHUS OTCTYIIOB, COOTBETCTBYOIIA
JIOTHKE, HO YCJIOXHSIOMAash TPOLecC dYTeHHs Kona, Oecrmoine3Ha. Cxema QopMaTUpOBaHHS,
UCTIONB3YIONIasl MPOOEBbl W pa3/ieNUTeNH TOJNBKO TaM, I/Ie€ OHM TPEOYIOTCS KOMIMISTOPY,
JIOTHYHA, HO YUTATh TAKOW KOJI HEBO3MOXHO. X0polias CTpYKTypa (OpMaTHPOBAHUS YIPOIIAET
YTEHHE KOJa.

4. BeiaepkuBath Mpoueaypy ucnpasieHus. Jlydmme cxemsl GopMaTHPOBaHUS XOPOIIO
HepeHoCAT MoauduKanuio Kkojxa. lcmpaBieHue OHOW CTPOKM HE JOJDKHO NPUBOJHUTH K
WU3MEHEHHIO HECKOJBKUX JPYTHUX.

[Topsinok BeINONHEHHS pabOTHI

1) IMo pesynbTaTam JabOpaTOpHBIX paboT 1-4 cOCTaBUTH TECTOBBIC HAOOPHI IS
(byHKIMOHAIBHOTO TecTUupoBaHus. [Ipu cocTaBieHNH TECTOBBIX HAOOPOB MCHOJIB3YHTE MpaBUIIA
AKCHUOM TECTUPOBAHMsI. HAITMCATh KOJI IPOTPAaMMBI ISl PEIICHUS TIOCTABICHHOH 3a/1a4M Ha S3bIKE
pOTrpaMMHUPOBaHUs, BEIOPAHHOM Ha 3Tare MPOeKTUPOBaHMUS.

2) OTyaAuTh MPOrpaMmy.

3) OpopMHTH TOKYMEHTAIIUIO K pa3padOTaHHOMY MPOrPaMMHOMY 00ECIICUCHUIO.

4) IpeacTtaBUTh OTYET 10 JTAOOPATOPHON pabOTE IS 3aIUTHI.

Copepxanue oTdera 1 ero popma

— IloarotoBeTe OTUET, B KOTOPOM MOJIHOCTBIO ONUIINTE BHIOJHEHUE 3a/1aHUM.
— Otuer o nmabopaTopHOit paboTe JOKEH COAEPIKATh:

— Hazpanue paboTsl;

— ens mabopaTopHOt pabOTHI;

— ®OopMyITUPOBKY 3a/laHUS U TEXHOJIOTHIO €T0 BHIITOJIHEHHS;

— OTBeTHI Ha KOHTPOJIbHBIC BOITPOCHI.

KoHTpobHBIE BONPOCHI:
1. MoHonuTHOE, MOLUIaroBOe TECTUPOBAHUE.
2. Hucxopsiiee n Bocxosiiee TeCTUPOBAHUE.
3. MeTtoapl TeCTUPOBAHHUS 32 CTOJIOM - HHCIIEKITH, CKBO3HBIE POCMOTPHI M 0030PHI
IIPOrPAMM.
Crparerus TectupoBanus. Kpurepun 3aBepiieHus: TECTUPOBAHMUS.
OcHOBHBbIE HaNpPaBJIEHNs ABTOMATU3aLUN TECTUPOBAHMSL.

ok~
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3ammTa 1a00paTOpHON PabOTHI
[To pe3ynpTaTam oOT4YeTa, NPEJACTABICHHOTO B MHUCHBMEHHOW QopMe, TPOBOAUTCS
cobecei0BaHUE, KOTOPOE UMEET KOHTPOIHUPYIONIYIO ¥ YIeOHYIO (DyHKIINH.

JlaboparopHas pabota 5. CpaBHUTEJIbHBII aHAJIN3 PA3JIMYHBIX METO/10B
TeCTHUPOBAHUS

Llenp u copepkaHHE: HAYYUTHCS MPOBOMUTH aHAIM3 METOIMK, HCIIOIb30BAHHBIX
CTYACHTaMU JIs1 TCCTUPOBAHUA ITPOrpaMM.

OpranuzaioHHas popMa 3aHITHIA: TPAKTUKYM.

Bomnpocs! 11 o0cyxkaenus Ha 1a00paTOPHOM 3aHATHU:

[IpoBeneHne aHanM3a METOAWK, WCIOJBb30BAHHBIX CTYJCHTaMHU JUISl TECTUPOBAHHS
porpamMmm

Annapamypa u mamepuanvl. ][ BBIOJHEHUS 3aJaHHs HEOOXOAUM IEPCOHATIBHBIN
KOMIIBIOTEP, & TAKIKE COOTBETCTBYIOIIEE JIADOPATOPHOU pabOTe MPOrpaMMHOE OOECIICUCHHUE.

Vkaszanua no mexnuxe 6esonacnocmu. CaMOCTOSITENBHO HE NPOU3BONTH: YCTAHOBKY U
yoajleHHe MPOTPaMMHOTO OOECIeueHHs, PEMOHT IEPCOHAILHOrO KoMmmbioTepa. Cobmoaarh
IpaBHJIa TEXHUYECKOW O€30MacHOCTH MpH paboTe ¢ AIEKTPOOOOPYJOBAaHUEM.

TeopeTruueckoe 060cHOBaHHe

Meroasl mpoBepkH (TECTHPOBAHMSA) MPOrPaMM MOXKHO Pa3lelIuTh Ha CTaTUYECKUE U
nuHaMudeckne. K mepBeIM  OTHOCATCS HeQOpMaiabHOE, KOHTPOJIBHOE U TEXHHUYECKOE
peLeH3UpOBaHNEe, MHCIICKIIHS, TIOIIarOBBIA Pa30op, ayaHT, a TAK)KE CTATUYECKUI aHAIN3 ITOTOKA
JTAHHBIX ¥ YIIPaBJICHUS.

JIuHaMU4ecKre TEXHUKH CIIETYIOLIHe:

TectupoBanue MeronoM Oenoro smukKa. ITO MOAPOOHOE HCCIeAOBaHWE BHYTPEHHEH
JIOTMKH U CTPYKTYpHI Iporpammsl. [Ipr 3ToM HE0OX0IMMO 3HAHKE HCXOIHOTO KOAA.

TectupoBanne MeTOqOM YepHOTO sIWKa. JlaHHAs TeXHUKa HE TpeOyeT Kakux-InOo
3HaHUH O BHYTpEeHHEH paboTe NpHiIoKeHUs. PaccMaTpuBAIOTCS TOJNBKO OCHOBHBIE aCIEKTHI
CHCTEMBI, HE CBSI3aHHBIC WJIM MaJIO CBS3aHHBIC C €€ BHYTPEHHEH JIOTHUECKOW CTPYKTYPOii.

Merton ceporo smuka. Couetaer B cebe mpenplaymie jasa mnoaxona. Otmaaka c
OTPaHWYEHHBIM 3HAHWEM O BHYTPEHHEM (YHKIMOHUPOBAHWH TPHIIOKEHHS COYETAETCS CO
3HaHUEM OCHOBHBIX aCIIEKTOB CUCTEMBI.

Heo6xoauMo mpoBeCcTH aHaIM3 METOAMK, UCTIOIB30BAaHHBIX ISl TECTHPOBAHUS MPOTPaMM
OpeIbIAYIINX J1a0opaTopHbIX paboT. Pe3ynmpTaThl aHanmu3a Moka3aTb B BHJE MPOU3BOJILHOM
TaOJIULIBL.

Coneprxanue ot4yera u ero popma

— IloaroToBeTE OTUET, B KOTOPOM IOJIHOCTBIO ONUIINUTE BHIOJHEHUE 3a/1aHUM.
— Otuet no mabopaTopHO paboTe AOMKEH COEPIKATh:

— Hazpanue paboTsl;

— Llens nabopaTropHON pabOTHI;

— ®opMyITUPOBKY 3a/laHUS U TEXHOJIOTHIO €TI0 BHIITOJIHEHHS,

— OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI.

KoHTponbHbIE BOIIPOCH:

1. AmToMaTH3aIys MOCTPOSHHS TECTOB, CHMBOJIEHOE UCTIOJTHEHHUE ITPOTPAMM.

2. TloctpoeHre MUHMMAIBHOTO JYroBOro NOKphITUs Y1 1 Ha ero 0CHOBE MUHUMAJIBHOTO
Habopa TtectoB aiis kpurepus Cl.

3. KonTpons xauecTBa HabOpa TECTOB.
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4. CucreMbl KOHTpOJII IOJHOTHI Habopa TECTOB JUIsl OINPENENIEHHBIX KPUTEPHEB.
Cucremnl Tectop-®optpan, Putm, TGS, OCT (uHCTpyMeHTalUs MCXOIHOTO KOAa
IIPOrpaMM, SI3bIK OMMCAHUS TECTOBBIX YCIIOBHI, T'€HEpaTop OTYETOB, KOMILJIEKCHBII
KpUTEPUIA).

5. HuctpymeHTanus 00beKTHOTO KOJA.

3ammTa 1a00paTOpHON PabOTHI
[To pesynpTaTam oOTYeTa, NPEICTABICHHOTO B MHUCHBMEHHOW ¢GopMe, MPOBOIUTCS
cobecel0BaHUE, KOTOPOE NUMEET KOHTPOIHUPYIONIYIO U YIeOHYIO (DyHKIINH.

5. YueOHO-MeTOAUYECKOE H HH(POPMALIMOHHOE o0ecTiedeHne TUCIMIIINHBI (MO1YJIs1)

7.1. PekomeHnayemasi Jureparypa

7.1.1. OcHOBHas nuTEpaTypa:

1. Jlym3za Tampe. BBenenue B TecTupoBaHue mporpammHoro obOecredenus. - M.:
Uz narennsckuii oM «Buabsmcy, 2013. - C. 368.

2. ®aponos, B.B. Delphi. IIporpammupoBanue Ha s3bIKe BBICOKOTO ypoBHs: B. B.
®aponos- CII6.: JIunep, 2010.

7.1.2. lononHuTEeIbHAS TUTEPATYPA:
1. Tarapuna, JI.I'. CoBpeMeHHBIE TPOOJIEMbI HHPOPMATUKH U BEIYUCIUTECILHON TEXHUKH:
yue0. mocobue/ JI. I'. 'arapuna, A. A. Ilerpos- M.: U]l "®OPYM", 2011.

7.1.4. UnTepHeT-pecypChl:

1. http://www.intuit.ru — caliT  AMCTaHIIMOHHOTO  OOpa3oBaHUS B 00JacTH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA

2. http://www.iglib.ru - uatepHer OubNIMOTEKa 00pPa30BATENBHBIX H3AaHHN, B KOTOPOM
coOpaHBbI JIEKTPOHHBIE YYEOHUKH, CIIPABOYHBIC U yUeOHBIE TTOCOOUS;

3. http://www.biblioclub.ru - snekrponnas OubIHOTEUHAs cucTeMa «YHHUBEPCUTETCKAs
O6ubnuoreka — online»: cnenuanu3upyercs Ha yuyeOHbIX Marepuanax aiasi BY3o0B mo HaydHo-
rYMaHHTapHOI TeMaTHKe, a TaK ke COIEPIKUT MaTepHaIbl [0 TOUYHBIM U €CTECTBEHHBIM HAayKaM.

4. http://window.edu.ru — oO6pa3oBarebHbIC PECYPChI BEAYIIHUX BY30B


http://www.intuit.ru/
http://window.edu.ru/
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6. BBEJEHUE
Ilenbro OCBOCHUA IUCHUIUIMHBL «MeETOoapl TECTUPOBAHMS)  SBIISICTCS

IIOJIy4CHUE YCTOWYMBBIX HABBIKOB CaMOCTOSATEIBHOIO IPOTPAMMHUPOBAHUS €
IIPUMEHECHUEM  COBPEMEHHBIX  IIPOIPAMMHBIX  CPEICTB Ui CO3JaHMI,
PEAAKTUPOBAHMUS, OTJIAAKA U TECTUPOBAHUS IIPOIPAMM.

B cootBeTcTBHM C YKaBaHHOI?I OCJIbIO IIPH U3YUYCHHUHN JUCHHUIIIMHBI CTABATCA
CICAYIOIIUC 3aaa4n:

- TPUBUTH HABBIKK PaOOTHI B CPEJI€ BU3YyAIIbHOTO MTPOTPAMMUPOBAHUS,

- JaTh CBeIeHHWS OO0 OCHOBHBIX TMpHUEMax OTJIAJKH W TECTUPOBAHUS
Iporpamm;

- U3YYUTh OCHOBHBIE METObI TECTUPOBAHUS IPOTPAMM.

Mecmo oucyuniunvl 6 cmpykmype o0paz08ameibHOU NPOSPaAMMbl

HucuuniumHa «MeToasl TECTUPOBAHUS» BXOAWT B BapHAaTUBHYK) YacThb
JMCLIMILTUH 110 BeIOOpY Osioka b1. Ee ocBoeHne mpoucxoaut Bo 2 ceMecTpe.

Komnemenyuu obyuarowezocs, gopmupyemvie 6 pesyivmame — U3YYEHUs.
OUCYUNTIUHDL

Haumenosanue KomnemeHyuu

Nupexkc | DopmynupoBKa:

CHOCOOHOCTh  BBINOJIHATh AJAMUHUCTPUPOBAHME CHUCTEM YIpaBJIeHUs Oa3zamMu
11K-3 JAHHBIX, CHUCTEMHOIO IPOTrpaMMHOI0 obecrneyeHus HH()OKOMMYHHUKAIIMOHHOM
CHUCTEMBbl OpraHU3allMM, YIpPaBICHHE pa3BUTHEM HH(OKOMMYHHUKALMOHHOM
CHUCTEMBI OPraHU3alluH

CIIOCOOHOCTH MPOBOJIUTH OPTAaHU3AIMOHHOE COTIPOBOXKICHHE
[1K-6 pa3pabOTKH, OTIAIKH, MOIU(DHUKAIIMK U TIOIICPKKH
WH()OPMAITMOHHBIX TEXHOJIOTHUH U CUCTEM

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yqa10u11/117105{ JOJDDKCH:

— [NPUHOUIIBI TCCTUPOBAHMA,

— OCHOBHBIE€ KPUTEPHUH TECTUPOBAHHUS;

— CTpaTeruro TCCTUPOBaAHUA U KPUTEPHUHU 3aBCPIICHUA TECTUPOBAHUSA,

— OCHOBHBIC OTallbl TCCTUPOBAHMUS.

— pa3pabaTeiBaTh HAOOP TECTOB IS MPOTPAMMBI KaK OCHOBEIBAsICh Ha €€ CIICITU(UKAITHH
TakK M ee TeKCTe;

3HATDb

YMETH
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— OIICHMBATh KayecTBO HAOOpa TECTOB;
— TIpu HEOOXOJMMOCTH CO3/[aBaTh CUCTEMY aBTOMATHU3AI[MH ATAlOB TECTUPOBAHUSI.
BJIAJETD | — METOJaMH TECTUPOBAHHS M OTJIA/KU IIPOTPAMMHBIX CPE/ICTB;
— CpeICTBAaMH aBTOMAaTH3aIlN TECTUPOBAHMS.

7. 1. OBIIASI XAPAKTEPUCTHUKA CAMOCTOSTEJBHON
PABOTBI CTYJAEHTA

OCHOBHBIMM BHAAMH Y4€OHOH paOOTBI MO JOCTHXKEHHUIO PE3yJbTaTOB
OCBOCHMSI  JUCUUIUIMHBI  SBJISIFOTCS  JICKIIUM,  JIa0OpaTOpHBIC  3aHATHS,
camocrositenbHas padota ctyaeHToB (CPC).

Ha nexmusx pacKpbIBalOTCS OCHOBHBIC TOJOKCHUS W TIOHATHS Kypca,
dbopMmupyIOTCS 3HAHUS B 00JIACTH METOJOB TECTHpPOBaHWsA Tporpamm. Ha
nabopaTopHbIX paboTax GOPMHUPYIOTCS YMEHHS W HaBbIKU, HEOOXOJIUMBIC IS
perieHus 3a1a4 npohecCuoOHaATbHOM EATeTbHOCTH.

[Ipuctynas xk u3y4eHuto yueOHON AUCIUIUIMHBI, HEOOXOJIUMO 03HAKOMUTHCS
Cc y4eOHOM MporpaMMoM, MOJTYyYUTh B OUOJIMOTEKE PEKOMEHJOBAaHHBIC yueOHBIC
nocoOusi, a TakKe MOJYyYUTh Yy BEIYIIETO MPErnojiaBaTelisi B AJIEKTPOHHOM BHUIE
KOHCIIEKTBI JICKIMM, METOJIMYECKUE PEKOMEHJAIMHU K JIA0OPATOPHBIM 3aHSTHUSIM,
3aBECTH OTJEJIbHbIE TETpPaJu JJii KOHCIEKTUPOBAHUS JIEKIMH, BBIMOJHEHUS
71a00paTOPHBIX PadOT.

JUist  w3ydeHwWs] JAWCHMIUIMHBI — TIPEajiaracTcsl CHUCOK OCHOBHOW U
JIOTIONTHUTEIBHONU JuTepaTypel. OCHOBHAash JUTepaTypa MpelHa3HaueHa s
00s13aT€JIbHOTO0 M3YYEHUs, JOMOJIHUTEIbHAs — MOMOXET 0ojiee TIIyOOKO OCBOUTH
OTJENBbHBIE BOMPOCHI, TOJTOTOBUTh HCCIIECIOBATEIBCKHIE 3alaHusl.

B Xome JNeKNWOHHBIX  3aHATHH  CTYJIEHT 00s3aH  OCYIIECTBIATH
KOHCIIEKTUPOBaHME Yy4eOHOTO MaTepuaiia, 0co0oe BHHMaHHE, oOpaiias Ha
Kareropuu, GOpMyIUPOBKU, PACKPBIBAIOLIUE COJIEPKAHUE TEX UM UHBIX MMOHSATHUH,
nporieccoB, 3¢ dexToB. B pabounx KOHCIEKTaxX KeJaTeIbHO OCTaBIATH TOJIS, Ha
KOTOPBIX CJIEIYET JeNaTh MTOMETKH U3 PEKOMEHJOBAHHOM JIUTEPATYPHhI, JOMOIHAThH
MaTepuan MPOCIYIIAaHHOW JIeKIuH, (HOPMYyIMpPOBaThH HAy4YHbIE BBIBOJBI U
nmpakTuyeckue pekoMeHnanuu. CTyJeHT MMEeT MPaBO 3a/1aBaTh MPENOJABATEIIO
YTOUHSIOIIME BOMPOCHI C IIEJIbI0  YSICHEHUS TEOPETUYECKUX IOJO0KEHUH,
pa3pelIeHNs CHOPHBIX CUTyalUH.

CamocrosiTenbHasi paboTa CTYACHTOB HajJ  MaTepHalioM  y4eOHOH
JTUCIUIUTMHBI SBIISETCS HEOTHhEMJIEMOW YacThi0 Y4eOHOTro mpollecca M JIOJHKHA
npeanoiarath yriayOJieHne 3HaHus Y4eOHOTO Marepuala, H3JlaraeMoro Ha
ayJIMTOPHBIX 3aHATHSIX, U IPUOOPETEHNE TOTIOJHUTEIBHBIX 3HAHUH IO OTIEIHHBIM
BOTPOCaM CaMOCTOSTEIIBHO.

OCHOBHBIMH BHJAMH CaMOCTOSITEILHOW pPabOThI CTYACHTOB MO Y4YeOHOU
JUCITUTUTHE SIBJISTFOTCS

— CaMOCTOSITeNIbHOE U3YYeHHE YU4eOHOTO MaTepuraa 1o 3aIaHHBIM TEMaM;

— BBITIOJIHCHHE U 3aIlIUTa KOHTPOJIBLHON pabOTHI;

— TOATOTOBKa M OGOpMIICHHE OTYETa MO BHIMIOJHEHHOMY JabOpaTOpHOMY
3aHSITHIO ¥ TIOJITOTOBKA K COOECEI0OBAHUIO 110 pe3yJibTaTaM paboThI.

OCHOBHBIMH METOJIaMH CAMOCTOSITEIHHON PAOOTHI CTYZACHTOB SIBJISIFOTCS

1) nnist oBnazeHus: 3HAHUSIMU:
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— YTeHWe TeKcTa (KOHCMEKTa JEeKUUH, Yy4YeOHHKA, JIOMOJHUTEIbHOU
JUTEPATYPHI) U KOHCIEKTUPOBAHUE TEKCTA;

— mouck uadopmanuu B UHTEpHET;

2) Uil 3aKpEIIEHUs] U CUCTEMATU3ALMK 3HAHUM:

— paboTa C KOHCIIEKTOM JIeKIUH (00paboTKa TEKCTa);

— moBTOpHas pabora HaAg y4eOHbBIM  MaTepuaioM  (yueOHHKa,
JOTNOJTHUTENBHOU JTUTEPATYPBI, CIANIAMH);

— OTBETHI HA KOHTPOJIbHBIE BOIPOCHI;

3) s GopMUpOBaHUS YMEHUM:

— MOATOTOBKA K TAOOPATOPHBIM 3aHSITHSIM;

— BBINIOJIHEHUE WHIUBUIYAIIbHBIX 33JaHUH JJa0OpaTOPHBIX padOT.

— TOJATrOTOBKA OTYETOB IO JJAOOPATOPHBIM 3aHATHUSIM;

B cimyuyae mpomycka ydueOHOro 3aHSATHSL CTYJEHT MOET BOCIOJIb30BaThCS
COJIEP’)KaHUEM Pa3IMUYHBIX OJOKOB Yy4EOHO-METOJUYECKOr0 KOMILUIEKCa (JIEKIIUH,
71a00paTOpPHBIE 3aHITHSL, KOHTPOJIbHBIE BOIIPOCHI) 1711 CAMOIIOJITOTOBKH M OCBOCHHUS
TeMbl. [[7 caMOKOHTpOJISI HEOOXOJUMO HCIOJIB30BATh BOIPOCH U 3aJaHus,
npeajiaraeMble K JJa0OpaTOpHBIM 3aHITHUSIM.

8. 2. TEXHOJOIMYECKASI KAPTA CAMOCTOSTEJbHOHN
PABOTHBI CTYJAEHTA
JI71st cTy1eHTOB 3204HOM (DOPMBI O0YUEHUS:

Konpl CpencrBau | OO0BeM 4acoB, B TOM YHUCTIS

ealin3ye TEXHOJIOTUU
p M CPC | Konrtakr | Bcero

MBIX OLIEHKH
Bun nesrensHOCTH Has
KOMITIETEH

. CTyJIEHTOB paboTa c
M,

npenoja
WHIHKATO
BaTejIeM
pa(oB)

2 ceMecTp

IK-3 (MA 1 Kommokeuym | 0,54 0,06 0,6
k-3, IJ1 2 IToaroroBska x
k-3, /1 3
nk-3) TTK-6 JIEKIHAM
MO 1 nxcs,
WA 2 nxes,

N 3 nixs)

TK-3 (U1 1 Konnoksuywm | 107,64 | 11,96 119,6

k-3, J1 2 C
s, L3 aMOCTOSATEIIbHOE

nk-3) [TK-6 U3y4YCHHEC

(M1 s, JIUTEPATYPHI
VL2 e, paryp

NI 3 1x6)
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HK-3 (U 1 OtueTr 1,62 0,18 1,8
-3, UJ1 2 IToaroroBka u
[MUCHbMEHHBI

k-3, UJ13 BBIIIOJIHEHUE o
nk-3) [TK-6 12t
(U1 1 s, | YTAOOPATOPHBIX
W/ 2 ke, pabor
NI 3 nik-s)
IK-3 (M1 1 KoHTposbHa 9 1 10
k-3, U1 2 6
mcs, I3 | BBITIOTHEHHE A paboTa
mk-3) [IK-6 | KOHTPOJIbHOM
(M Lics, | paGoTer
N 2 ks,
NI 3 1xs)

Ntoro 3a 2 cemectp 118,8 13,2 132

9. 3. HNACIIOPT ®OHIAA OHNEHOYHBIX CPEJICTB /JJisd INPOBEPKU

CAMOCTOSTEJIBHOM PABOTHI

doHx

OLICHOYHBIX

CpEICTB,

O3BOJIATOIIHIA

OIICHUTEH

YPOBEHb

c(hOpMHUPOBAHHOCTH KOMIIETCHIMH, pasMemed B YMK nucoummuabel «MeToapl

TECTUPOBaHUS» Ha Kadeape

TEXHOJIOTUHN 1 NpEACTABJICH CIICAYIOINNMHW KOMIIOHCHTAMM!

nH(pOpMAIMOHHOW O€30MacCHOCTH, CHCTEM U

Kon Otan CpencrBa u Tun Bun Haumenosan
OIICHMBAeMO | ()OPMHPOBAH| TEXHOJIOTH | KOHTPOJS | KOHTPOJISA ne
i usi v olieHKH | (Texkymuii | (ycTHbBIN / | OIIGHOYHOTO
KOMITETCHIIH | KOMITCTCHITHH / TUCHMCHHBI cCpencTBa
U (Ne Tembr) IPOMEXKYTO 17}
Y-HbIi)
[1K-3, IT1K-6 KomnokBuyMm| TeKymiuii YCTHBIN Bonpocer
LTSI
Temsr 1 -3
KOJUIOKBUYM
OB
[1K-3, IIK-6 Kontponpn | Tekymmii | nucbmeHHbl | Kommiekt
Tessr 1 - 3 ast pabora 5 3aJaHui 11
KOHTPOJILHO

i paboThI




29

[1K-3, I[IK-6 Otuer TeKymui | nucbMeHHbl | KommiiekT
Tempr 1 -3 (MuChMEH- i 3alaHui 171
HBIH) nabopaTopH
BIX paboT

10. 4. Mertoauyeckne YKa3aHusl Ui OO0y4alOIIMXCA IO OCBOEHHIO
JUCIUININHBI

Ha mnepBoMm »sTame HEOOXOAMMO O3HAKOMHUTHCA € padoueil mporpammoit
JTUCIMIUIMHBI, B KOTOPOM pPacCMOTPEHO COJCpKAaHUE TEeM IUCIUILTAHBI
JICKIIMOHHOTO Kypca, B3aUMOCBSI3b TEM JICKIIUHN C JTA0OPATOPHBIMH 3aHITHSIMH, TEMBI
U BUJBI CAMOCTOSTENIbHON paboThl. [1o KakIoMy BHUIY CaMOCTOSITENLHOU PabOTHhI
MIPETYCMOTPEHBI ONpeeEHHbIe (DOPMBI OTYETHOCTH.

JIst  yCTIEMIHOTO  OCBOCHUS  JTUCIUTIINHBI,
CIIEIyIONIME BUIBl CaMOCTOATEIBHON paboTHI,
HUCTOYHHUKAM UH(OPMAITUH:

HEOOXOOWUMO  BBIIIOJIHUTH
HCIIONB3YS PEKOMEHIyeMbIe

Ne PexomeHayemble HCTOYHUKN HH(DOpMAIAN
/n Bubl caMOCTOSATENBHOM paboTHI (Ne nerounuka)
OcHoBHas | lononnu | Meronuuec | MHTepHeT-
TenbHAs | Kas pecypebl
1. | IToaroroBka K JEKIUSIM 1-2 1 1-3 1-4
2. | CamocTosiTeNnbHOE uzyuenue | 1-2 1 1-3 1-4
JTUTEPATYPHI
3. | MoaroToBka Kk 1a60paTOpPHEIM paboTaMm 1-2 1 1-3 14
4. | BeimoiaHeHNEe KOHTPOIBHOM pabOThI 1-2 1 1-3 1-4
11.
12. 5. YYHEBHO-METOAUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE
TACHUATLINHBI

5.1. Pekomenayemasi Juteparypa

5.1.1. OcHoBHas1 JIUTEpATypAa

1. Jlymza Tampe. BBegenue B TecTupoBaHuEe IPOrPaMMHOTO 00ECTIEUeHHUS. -
M.: NU3narenbckuii jom «Bunmbsamcey, 2013. - C. 368.

2. ®aponos, B.B. Delphi. [IporpammupoBanue Ha si3bIKe BHICOKOTO YPOBHSI:
B. B. ®aponos- CII6.: JIugep, 2010.
5.1.2. lomosiHUTEILHAS JIUTEPATYypa

1. Tarapuna, JIL.I. CoBpemeHHble mpoOsieMbl HWHGOPMATHKUA U
BBIYHCIIUTENLHON TexHUKH: yue0. mocodue/ JI. I'. 'arapuna, A. A. Tletpos- M.: ]|
"®OPYM", 2011.
5.1.4. UnTepHeT-pecypchbl
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1. http://www.intuit.ru — caiiT AUCTAHIIMOHHOIO O0pa3oBaHUsA B 00JACTH
UH(POPMALMOHHBIX TEXHOJIOTHIA

2. http://www.iglib.ru - uaTepaer GubmMoTEKa 0OpA30BATEIHHBIX M3IAHUH,
B KOTOPOi cOOpaHbI AIEKTPOHHBIE YIEOHHUKH, CIIPABOYHBIEC U yUeOHbBIE TOCOONS;

3. http://www.biblioclub.ru - »snekTponHas OuOimoOTeYHass cHcTEMa
«YHuBepcuterckas Oubnuoreka — online»: crenuanu3upyercss Ha Yy4eOHBIX
Matepuanax s BY30B 1o HayYHO-T'YMaHUTApHON TEMATHKE, & TAK K€ COAEPIKUT
MaTepHAaIIbI IO TOYHBIM H

4. http://window.edu.ru — odopa3oBatebHbBIC peCypChl BEIYIIHUX BY30B


http://www.intuit.ru/
http://window.edu.ru/
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13. Beenenne

Opuum u3 Hanbosee TpynoeMKkux 3tanoB (oT 30 7o 60% ob1ielt TPyTI0eMKOCTH) CO3/IaHuUs
MIPOrpaMMHOTO MPOAYKTA SABJISIETCS €ro TecTupoBaHue. [Ipuyuem 105151 CTOMMOCTH T€CTUPOBAHUS
B 00IIel CTOMMOCTH Pa3pabOTKH MMEET TEHICHIIMIO BO3pAcTaTh MPHU YBEIUYEHHH CIIOKHOCTH
KOMIIJIEKCOB MPOTPaMM M TOBBIIICHUH TPeOOBaHMN K MX KauecTBY. B cBs3u ¢ 3THM Oousbiioe
BHUMAaHHE yJeNseTcs BbIOOpY CTpaTerMd M METOJOB TECTUPOBAHUS, YTO HE SBISETCA
TpUBHAIBHOH 3a1a4eil. TakuM 0Opa3oM, Ipu MOATOTOBKE K TECTUPOBAHUIO HEOOXOAMMO OTBETHTD
Ha CJICAYIOLUE BOIIPOCHI:

— Kakyro crpareruro TectupoBanms BeIOpaTh 1 moueMy? Kak ee peannzoBarh?

— Kakoii u3 MeT0o/10B BHIOpAaHHOHM CTpaTEeruy TECTUPOBAHUS BHIOPATh U IOYeMy?

— Kak rpamMoTHO OATOTOBUTH TECTOBBIN HAOOP JAHHBIX U CKOJIBKO TECTOB HEOOXOIMMO
pa3zpaborarb?

Meroauueckue ykasaHus COAEpXKaT IEpEeYeHb BAPUAHTOB 3aJaHUN Ul KOHTPOJIBHBIX
pabot, TpeboBaHUs K 0(OPMIICHHIO KOHTPOJIBHBIX padOT M IPUMED BBITIOJIHEHUS 3a/1aHUSI.

14. 1. leanb, 321244 U peajin3yemMble KOMIIETEHIIUH

Leab KOHTPOJBHOH PadOTHI - 3HAKOMCTBO C CYIICCTBYIOIIUMH CTPATETHSIMU
TECTUPOBAHUsA, MPUOOPETEHNE HABBIKOB BEIOOPA CTPATETUHU M Pa3pabOTKH TECTOB IS OTACIbHBIX
3aja4, CpaBHeHI/Ie U OIICHKA paBJH/I‘-IHI)IX METOA0B TGCTI/IpOBaHI/Iﬂ n ux BO3MO)KHOCT€I>'I.

B pesynbrate u3yueHusl AMCUUIUIMHBI Y OOYYAIOIIUXCS JTOJDKHBI OBITH C(HOPMHUPOBAHBI
CIICTYIOIIAE KOMIICTCHIIHH:

Nupekc | @opmynupoBKa:

CIIOCOOHOCTH BBIIIOJIHATE AIMUHUCTPUPOBAHUEC CUCTCEM YIIPABJIICHUA OazamMu JaHHBIX,
CUCTCMHOI'O0 MPOrpaMMHOI0 obecreueHust HHq)OKOMMYHHKaHHOHHOfI CHUCTCMBbI

I1K-3 .
opraHnusanuvu, YIIPABJIICHHUEC  Pa3BUTUCM I/IH(l)OKOMMYHI/IKaIII/IOHHOI/I CHUCTCMBI
OopraHu3anun

MK-6 CIIOCOOHOCTH IMPOBOAUTH OPTraHU3allMOHHOC COIIPOBOXKIACHUC p33pa60TKI/I, OTJIAAKH,

MOI[I/I(I)I/IKaI_[I/II/I U MOAACPIKKHN I/IH(I)OpMaI_[I/IOHHBIX TEXHOJIOTHH U CUCTEM

15. 2. ®opmy.1upoBKa 3a1aHUSI U ero 00beM

1. O3HaKOMBTECh C TEOPETHUYECKUMHU CBEJICHUSMH 10 CTPATETUSAM TECTUPOBAHUS.

2. BaumarenpHO u3zyunte GOpMYIHPOBKY CBOETO BapHaHTa 3a7aud, MOATOTOBHTE TECTHI
10 METOJIMKAM CTpaTeruu "dyepHoro smuka". [Ipemimaraempie TECTHI CBEUTE B TAOIHUITY.

Howmep Haznauenne 3HaueHus OxuaeMbIi Peaxmsa Brmsog
TecTa TecTa HCXOIHBIX pe3yJibTar MPOrPaAMMBI (ycmemrHo/
JTAHHBIX HEYCIIEITHO)

3. Ha oqHOM U3 SI3BIKOB IPOrPaMMUPOBAHMSI HATMIIUTE IPOTPAMMY ISl pELIEHMS 3a1a4u
B COOTBETCTBUU C HOMEPOM BapraHTa. COXpaHUTE NMepBOHAYAIbHBIA BAPUAHT IPOTPAMMBI.

4. TIpoBeauTe TECTUPOBAHUE MIPOTPAMMBbI M 3aMIOJTHUTE MTOATOTOBIECHHYIO paHee Tabauily
C TECTaMH.

5. YcrpanuTte B mporpaMMme OImMOKH, BBISIBICHHBIE IO pe3yibTaTam TecTupoBanus. [locie
9TOr0 NMOBTOPHO MPOBEAUTE TECTUPOBAHUE IO TEM TE€CTaM, KOTOpPbIE paHee ObUIN HE NMPONIIECHBI.
[TpuBeauTe TabNMIly C HOBBIMU PE3y/IbTaTaMH TECTUPOBAHUSI.
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6. Cremnaiite BBIBOJI O POJIM TECTUPOBAHUS C UCTIOJIBb30BAHUEM CTPATETHUH "UEPHOTO suKa"
¥ BO3MOXKHOCTAX ero npuMeHeHus. ChopMynupynTe ero JOCTOMHCTBA U HEJJOCTATKH.

KonrponbHast pabora ciaercs B pacneyaTaHHOM BUJE U JIOJDKHA BKJIIOYATH CIETYIOIIUE
paszensl:

1. TlocraHoBKy 3agayu.

2. OnucaHue npoueaypbl (OPMHUPOBAHMS TECTOB C MCIOJIb30BAaHMEM Ppa3IMUHBIX
METOJIOB C UCII0JIb30BAHUEM CTPATErHH «UEPHOTO ALIUKAY.
Onucanue ajaropuTMa peleHus 3aauu (CJI0BECHOE WU B BHJIE OJIOK-CXEMBI).
IlepBoHayasbHBII KOJ IPOrpaMMBI (10 TECTUPOBAHMUS).
Tabnuua pe3ynpTaToB IEPBOro TECTUPOBAHUS.
Koz nporpammsl nocie ucrpaBieHHUs.
Tabnuua pe3yapTaToB HOBTOPHOI'O TECTUPOBAHMSL.
BbIBO/IBI O posiM TECTHPOBAHUS C MCHOJB30BAHUEM CTPATErMM "UEPHOro SIMKA" U
BO3MO’KHOCTSIX €r0 IIPUMEHEHUS.

NG~ W

16.
17. 3. Bapuantsi 3axaanii KOHTPOJIbHOM PABOTBDI

Howmep Bapuanta | ®UO crynenra

OB WIN

Bapuant 1. Coznmate mporpammy, KOTOpas pellaeT CHUCTeMy H3 3-X JIMHEHHBIX
anredpandyeckux ypaBHEHUH C 3a/1aHHOI TOYHOCTBIO € TOMOIIbI0 MeToaa Kpamepa.

Bapuant 2. [TporpamMma J0ODKHA OTIPEeNaTh KOPHH ypaBHEHHS Y = X2 - 2 Ha 3aJaHHOM
unTepnane (A,B) u ¢ 3a1anH0# TOYHOCTHIO EPS Ha OCHOBE MeTO1a XOP/I.

Bapuant 3. Pazpaborars mporpammy, KoTopas co3aaeT MaccuB u3 N IenbIX 4ducen c
MOMOIIIbIO TeHEepaTopa CIydyalHBIX 4Yucel B 3aJaHHOM auana3oHe [A, B], a 3arem coptupyer
MacCHB 10 BO3PACTaHHUIO.

Bapuantr 4. WnentuduuupoBaTb TPEYroNbHUK IO TPEM CTOPOHaM (OCTPOYTOJIbHBIM,
MPSIMOYTOJIbHBIHN, TYMOYTOJIbHBIN, pABHOCTOPOHHUHN, paBHOOEIPEHHBIN ).

Bapuant 5. UneHTuduimpoBaTh 4eTHIPEXYTOJIbHUK MO YETHIPEM CTOpPOHaM (KBaApaT MU
pPOMO, IPSIMOYTOJIbHUK, TPANelUs WM OOBIKHOBEHHBIN YEThIPEXYTOJIbHUK).

18. 4. Ilnan-rpa¢uk BbINOJHEHUS 3aJaHUS
JlaTta nonydeHnus 3anaHus Jata npenocTaBieHus BBIIOIHEHHOTO
3aJJaHus
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3umnsis ceccusi. HosOps 2018r. Jletnsia ceccus. 3a 1Be HeAEIU 10
Hayana ceccun. Maii 2019 1.

19.

20. 5. [TopsiAoK 3aMMTHI PadOThI

3amuTa KOHTPOIHHOW pabOThI MPOBOAUTCSA B BUAEC coOecedoBaHHUs, B XOJe KOTOPOTO
CTY/ICHT OTBEYAET Ha BOIPOCHI MTPETI0IaBaTels TI0 COACPKAHUIO KOHTPOIBHON paboTHI.

21. 6. Kputepuu oneHuBaHus PadoThI

OrneHka «OTJIIMYHOY» BBICTABISIETCS CTYACHTY, €CITU OH IMPOJEMOHCTPHPOBAI TIIYOOKHE,
UCYEPIBIBAIOIINE 3HAHUS M TBOPYECKHWE CIIOCOOHOCTHM B TOHMMAHUU, W3JIOKEHUH U
UCTIOJIB30BaHUM  Y4EOHO-IPOTPaMMHOTO  MaTepuaia;  JIOTHYECKH  IOCJIEN0BaTENbHBIC,
coJiepKaTeNbHbIe, MOJHBIE, MPAaBUIbHbIE U KOHKPETHBIE OTBETHI Ha BCE ITOCTABICHHBIE BOIIPOCHI
U JIOTIOJIHUTEIbHBIE BOIPOCHI  IIpenojaBaTelis; CBOOOJHOE BJIaJE€HUE OCHOBHOM U
JOTIOTHUTETILHON JIUTepaTypol, peKOMEHJ0OBaHHO!N y4eOHOI mporpaMMon.

OreHKa «XOpOIIO» BBICTABISIETCS CTYJEHTY, €CJIM OH IPOJEMOHCTPUPOBAT TBEPIBIE U
JIOCTaTOYHO TIOJIHBIE 3HAHMS BCErO0 MPOrPaMMHOTO MarepHala, MpPaBUIbHOE MOHMMAaHUE
CYIIHOCTH ¥ B3aMMOCBSI3U PACCMATPUBACMBIX IIPOLIECCOB M SIBJICHUH; TMOCIEIOBATEIbHbBIC,
MpaBUIIbHBIE, KOHKPETHBIE OTBETHl Ha IMOCTABIEHHBIE BOMPOCHI MPU CBOOOJHOM YCTPAaHEHUU
3aMEYaHMi 10 OTJEIBHBIM BOIIPOCAM; JOCTATOYHOE BIIAJICHUE JIUTEPATYPOH, PEKOMEHI0BAaHHON
yueOHOI POrpaMMoii.

OreHKka «yJIOBJIETBOPHUTEIIBHO» BBICTABIACTCS CTYACHTY, €CIIM OH IPOJEMOHCTPUPOBAI
TBEp/bIE 3HAHUS U MOHMMAaHUE OCHOBHOTO MIPOrPaMMHOT0 MaTepuala; npaBuibHble, 6€3 TPyOhIX
OIIMOOK OTBETHI HA MTOCTABICHHBIC BOIPOCHI TP YCTPAHCHUH HETOYHOCTEH M HECYIISCTBCHHBIX
OIMOOK B OCBEIICHHH OTAENbHBIX IMOJOXEHUH MpU HABOISIIMX BOMpPOCaX IMperoaaBaTess;
HEJI0OCTATOYHOE BJIaJIEHNE JTUTEPATYPOU, PEKOMEHJOBAHHOMN Y4eOHOM MpOorpaMMoii.

OueHKa «HeyA0BIETBOPUTEIBHOY BBICTABIISIETCS CTYJIEHTY, €CJIM OH MPOAEMOHCTPUPOBAI
HETMpaBUJIBHBIE OTBETHl HAa OCHOBHBIE BOIPOCHI, JOMYIICHBI TPyOble OIMIMOKHM B OTBETAX,
HEMIOHUMAHNE CYUIHOCTH W3JIara€MbIX BOMNPOCOB; HEYBEPEHHbIE M HETOYHBIE OTBETHl Ha
JIOTIOJTHUTETHLHBIE BOTIPOCHI.

22. 7. Kparkue TeopeTuyecKue cBeIeHHs

TectupoBaHreM Ha3bIBACTCA MPOLIECC BBINOJIHEHUS IPOIPAMMBI C Ue1bl0 0OHAPYIHCEHUS
owubox. Hukakoe TecTMpOBaHHME HE MOXKET JI0Ka3aTh OTCYTCTBHE OIIMOOK B IPOrpaMMe.
HcxoaHpIMy TaHHBIMU /17151 ATara TECTUPOBAHMSI SIBJISIIOTCS TEXHUUECKOE 3a/1aHue, CIIeUpUKaus
U pa3paOoTaHHbIE Ha MNPEABIAYIIUX dTanax CTPYKTypHas M (QYHKIUOHAJIbHAS CXEMbI
IPOrpaMMHOT0 TPOJYKTa, a Al HEKOTOPBIX METOJIOB TECTUPOBAHUS - aNTOPUTM OOBEKTa
TECTUPOBAHUS.

ITpu TecTupoBaHUM PEKOMEHAYETCS COONIIOATh CIEAYIOLINE OCHOGHbIE NPUHYUNDL.

1. nmpeanonaraeMele pe3yiabTaThl JOJKHBI OBITh U3BECTHBI 10 TECTUPOBAHUS;

2. cnenyet uzberaTh TECTUPOBAHUS IPOTPAMMBI aBTOPOM;

3. HeoOXO0IMMO TOCKOHAIBHO U3Yy4aTh Pe3yJIbTaThl KaKJ0r0 TeCTa;

4. HeoOX0IMMO MPOBEPSATH IEHCTBHUS MPOrPaMMbl Ha HEBEPHBIX JTaHHBIX;

5. He0OXO0IMMO TPOBEPATH MPOrPaMMy Ha HEOKUAAHHBIE TOOOUYHBIE () (DEKTHI;

6. yJauHBIM CUMTAaeTCs TeCT, KOTOpPbIM OOHapyXuBaeT XOTsS Obl OJHY eIle He
00OHapy>KEHHYIO OLIHOKY;

7. BEpOSTHOCTb HAIMYMs OMIMOKM B YaCTH MPOrpaMMbI MPONOPLUOHATIbHA KOJIUYECTBY
OLINOOK, YK€ 00HApy>KEHHBIX B 3TOM YaCTH.

Pa3nnyaroT yeTelpe OCHOBHBIE CTPATErMHU TECTUPOBAHUS.

1. Pyunoe mecmuposanue. Ilpumensiercs B npouecce pa3padOoTKH IPOTPAMMBI.
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2. Tecmuposanue memooom 6en020 awura. ITo NOJpPoOHOE UCCIe0BaHHE BHYTPEHHEH
JIOTUKU U CTPYKTYpPHI ITporpaMMel. [Ipu 3ToM HEOOX0AMMO 3HaHUE UCXOIHOTO KO/Ia.

3. Tecmuposanue memooom uepHnozo swuxa. JlaHHas TeXHUKa HE TpeOyeT 3HaHUs
POrpaMMHOT0 KOJIa U MPUMEHSAEMOT0 aJIfOpUTMa pelieHus 3aaauu. PaccMarpuBaioTcs TOJIBKO
OCHOBHBIE aCIIEKThl CUCTEMBbI, HE CBSI3aHHBIC WJIM MAJIO CBS3aHHbBIE C €€ BHYTPEHHEH JIOTHYECKOM
CTPYKTYpOil.

4. Memoo cepoco swuxa. Coueraer B cebOe mpenpyaymme aBa noaxona. OTimagka c
OTPaHUYEHHBIM 3HAHWEM O BHYTPEHHEM (DYHKUMOHHUPOBAHHH TPHIOKEHHUS COYETACTCS CO
3HAHUEM OCHOBHBIX aCIICKTOB CUCTCMBEI.

7.1 Py4yHoe TeCTHPOBaHNe MPOrPAMMHBIX NPOAYKTOB

DKCHEPUMEHTHI MOKA3aIM, YTO C TOYKU 3PEHHS HAXOXICHUS OIIMOOK, JIOCTATOYHO

9 PEeKTHBHBIMH SBIISIOTCS METOJBI PYYHOrO KOHTPOJsi. [109TOMY OJJMH HMJIM HECKOJBKO W3 HUX
JIOJDKHBI HCIOJIb30BAaThCS B KAKAOM IPOrPAMMHOM IpOeKTe. MeToAbl Py4yHOro KOHTPOJIS
HpeIHa3HAYCHBI TS IepHo/ia pa3paboTKH, KOra MporpaMMa 3aKoIMpOBaHa, HO TECTUPOBAHKE Ha
MalldHe eIle He Hayanoch. J[0Ka3aHO, YTO 3TH METOMABI CHOCOOCTBYIOT CYIIECTBEHHOMY
YBEJIMYCHHIO [TPOU3BOIUTEILHOCTH M MOBBIIICHUIO HA/JICKHOCTU MPOTPaMM, H C UX ITOMOIIBIO
MOXHO HaxoauTh oT 30 mo 70% ommOOK JOrM4ecKOro MPOSKTHPOBAHHMS WM KOAWPOBAHUS.
OCHOBHBIMU METOJJaMU PyYHOTO TECTUPOBAHUS SIBISIOTCS:

— HHCIICKIIUHU UCXOJHOI'O TEKCTA,

— CKBO3HBIC [TPOCMOTPHI;

— TPOCMOTPEHI 38 CTOJIOM;

— 0030pBI IpOrpamMm.

7.1.1 UHCcneKI MU HCXOTHOTO TeKCTA (CTPYKTYPHBI KOHTPOJIb)

MHcneknMy MCXOIHOTO TEKCTa MpPEeCTaBIIsAI0T coO0oi Habop mpolexyp M INPHEMOB
oOHapy>KeHHsI OIIMOOK MPU U3YYECHUH TEKCTa TPYINON CIEMaINCTOB, B KOTOPYIO BXOAST aBTOP
IPOrpaMMbl, MPOEKTUPOBIIMK, CIELMATUCT 110 TECTUPOBAHUIO U KOOPAMHATOP (KOMIIETEHTHBIN
MIPOTPaMMHUCT, HO HE aBTOP MporpaMmmsbl). OO011as mpolieypa HHCIEKIIMH COCTOUT U3 CIAEAYIOIMINX
ATaroB:

1. y4JacTHHKaM IpymIibl 3apaHee BhIAACTCS JUCTUHT IPOrpaMMbl U crieliuuKalus Ha Hee;

2. MpOrpaMMHCT PacCKa3bIBA€T O JIOTUKE pabOThl MPOrpaMMbl U OTBEUAET Ha BOMPOCHI
MHCIIEKTOPOB;

3. mporpaMMa aHaJU3UPYeTCs IO CIHCKY BONPOCOB JJISi BBIABIECHUS HCTOPUYECKU
CJIOKHBIIMXCS OOIIMX OUIMOOK MPOrpaMMUPOBAHHUS.

Kpome HaxoxneHns oumO0K pe3ynbTaThl MHCIEKLUH TO3BOJISIIOT IPOTPAMMHUCTY YBUIEThH
CleNlaHHble MM OIIMOKH, MOJYYUTh BO3MOXHOCTH OLIEHUTh CBOW CTWUJIb MPOTrpaMMHpPOBAHUS,
BbIOOp aJIrOpUTMOB M METOJOB TeCcTHpoBaHUs. VHcmekuus sBIsSeTcs CrocoOOM paHHEro
BBISABJICHHUSI YacTel NporpaMMbl, ¢ OOJIbLIeH BEPOSTHOCTBIO COJEpPXKALIMX  OLIMOKH, YTO
MO3BOJIET IIPU TECTUPOBAHUM YACIUTh BHUMAaHUE UMEHHO 3TUM YaCTSM.

7.1.2 CkBO3HBIE MPOCMOTPHI

CKBO3HOM MpOCMOTP, Kak W MHCIEKLUS, MpeaCcTaBiIsieT co0oil Habop crocoOoB
0OHapy>KeHHsI OMIMOOK, OCYIIECTBIIEMBIX TPYIIION JIHII, TPOCMATPUBAIONINX TEKCT MPOTPAMMBI.
Takoii MPOCMOTP MMEET MHOIO OOIIEro ¢ TMPOLECCOM WHCIEKTUPOBAHUS, HO OTIMYACTCS
POLEAYPOH U METOAaMH OOHAPYKEHUS OMUOOK. ['pymma mo BHIMOIHEHHIO CKBO3HOTO KOHTPOJIS
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cocTouT M3 3-5 dYenoBek (mpeacenaTresb WM KOOPAMHATOP, CEKpeTaph, (hPUKCUPYIOIMIMHA Bce
OLIMOKH, CIIEHUAIUCT 110 TECTHPOBAHUIO, IPOTPAMMUCT U HE3aBUCUMBIH SKCIIEPT).

Oransl NpoLeaypbl CKBO3HOIO KOHTPOJIS:

1) yuacTHMKaM TpYIIIIbI 3apaHee BhIIAeTCs IMCTUHT IPOrpaMMBbI U CIelIM(PUKAIUS Ha Hee;

2) y4acTHUKaM 3acellaHus IMpeaaraeTcsi HECKOJIbKO TeCTOB, HAIMCAHHBIX Ha Oymare, u
TECTOBbIE JAaHHBIE MOJBEPraloTcsa 00pabOTKe B COOTBETCTBHH C JIOTUKON MPOrpaMMbl (KaXKIbIi
TECT MBICIICHHO BBINIOJIHSIETCS);

3) mporpaMMHCTy 3aJalOTCS BOIPOCHI O JIOTUKE TMPOEKTUPOBAHUS U TMPUHSATHIX
JOTTYIICHUSIX;

4) cocTosiHEE TPOrPaMMBbI (3HAUEHUS TIEPEMEHHBIX ) OTCIICKHUBAETCS HAa OyMare WK JOCKe.

B 60sb1mmHCTBE CKBO3HBIX POCMOTPOB MPH BBHITOJIHEHUH CAMUX TECTOB HAXOST MEHbIIIE
OIIMOOK, YEM MPHU OMPOCE MPOrPaMMHUCTA.

7.1.3 IIpoBepka 3a cT0JI0M

TperbuM METOOM pY4YHOro OOHApYXEHHUS OLIMOOK SIBISETCS NMPUMEHSBLIAsICS paHee
JPYTUX METOJIOB «IIPOBEPKA 3a CTOJIOM». DTO IMPOBEPKA HMCXOJHOIO TEKCTa WM CKBO3HbIE
IMPOCMOTPEI, BBIMIOJIHACMBIC OJHHUM YCJIOBCKOM, KOTOpI:II\/JI YUTACT TCKCT MPOrpaMMBbl, IPOBEPACT
€ro Mo CIHUCKY U NPOIYCKAeT Yepe3 MporpaMMmy TECTOBBbIE JAaHHble. Mcxoas W3 mpuHLUIIOB
TECTUPOBAHUS, IPOBEPKA 3@ CTOJIOM JO0KHA MPOBOJUTHCS YEIOBEKOM, HE SBIISIOIIMMCS aBTOPOM
HPOTrpaMMBI.

Henocrarku merona:

—  IIpOBEpKa MpeJICTaBIIsAET cOO0 MOJHOCTHIO HEYNOPSI0UEHHBIH MPOLIece;

—  OTCYTCTBHE OOMEHa MHEHMSMH M 3/10pOBON KOHKYpPEHIUH;

—  MeHbIasg 3¢ (HEeKTUBHOCT IO CPABHEHUIO C IPYTUMH METO/IaMHU.

7.1.4 OueHka nocpeacTBOM NPoOCcCMOTpa

OTOT METOA HENOCPEACTBEHHO HE CBsA3aH C TecTUpoBaHueM. OH SBISIETCS METOIOM
OLIEHKM aHOHUMHOH MporpaMMbl B TEpMHUHAX €€ OOILIero KayecTBa, MPOCTOTHI 3KCIIyaTallud U
scHocTH. Llenb 3Toro Merosa - 00eCneynTh CPaBHUTEIBHO OOBEKTUBHYIO OLIEHKY U CAMOOLICHKY
IporpaMMHUCTOB. BpIOMpaeTcss NporpaMMHCT, KOTOPBIH JOJDKEH BBINONHATH OO0S3aHHOCTU
aJIMUHUCTpaTOpa nporecca. AAMUHUCTpATOp HabupaeT rpyniy oT 6 10 20 yuaCTHUKOB, KOTOpbIE
JOJDKHBI  ObITh ofHOro npoduias. KaxmoMmMy ydyacTHHKY mpe/ularaercs MpeICcTaBUTh JUIs
paccMOTpeHHs JIB€ MPOrpaMMbl C €ro TOUKH 3pEHHs] HAWIYyUdlIylo U HauxyAmyr. OToOpaHHbIe
OporpaMMbl CIy4alHbIM 00pa3oM paclpeniensioTes Mexay ydacTHukamu. MM naerca mo 4
IIPOrpaMMBbl - JBE HAWJIydlIMe M [BE HauUXyAIIHWE, HO NMPOTPAMMHUCT HE 3HAET, Kakas U3 HUX
mioxas, a Kakas xopomas. [IporpamMmmucT nmpocMaTpuBaeT UX M 3aIlOJIHIET aHKETY, B KOTOPOH
IPeUIaraeTcsl OLUEHUTh UX OTHOCUTEIbHOE KadecTBO MO cemuOaibHOM mkane. Kpome Toro,
MIPOBEPSIOUINI 1aeT 00K KOMMEHTapyuil U pEKOMEHAAINH T10 YIYYIIEHUIO TPOrPaMMBI.

7.2 TecTupoBaHue MO MPUHIUIY «0€JIOr0 SIIMKA»

Crparterust TeCTUpPOBaHUS MO MPUHIUITY «OENOro SIIMKay, N CTPAaTErus TECTUPOBAHNUSA,
yhpasisieMasi IOTUKON MporpaMMbl (C Y4€TOM aJrOpuTMa), MO3BOJISIET IPOBEPUTH BHYTPEHHIOIO
CTPYKTYpy mporpammbl. B 3ToM ciydyae TecTHpYIOMIMN IOJy4aeT TECTOBBIE JaHHBIE ITyTeM
aHaJIM3a JIOTUKU MTPOTrPAMMBI.

HcuepnpiBaroiieMy BXOJHOMY TECTUPOBAHMIO CTPATETUH "UEPHOIO SALIUKA" 37€Ch MOXKHO
IIPOTUBONOCTAaBUTh MCYUEPIBIBAIOIIEE TECTUPOBAHUE MApPUIPYTOB (KpUTEPUH  MOKPBITUS
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MmapipytoB). [logpasymeBaercs, 4To HporpamMma IpPOBEpPEHA IOJHOCTBIO, €CIIH C IMOMOIIBIO
TCCTOB YHACTCA OCYHICCTBUTL BBIIIOJIHCHHUEC IIpOTrpaMMbl IO BCEM BO3MOXKHBIM Mapuipyram
Hepeaavyn yIpaBiaeHUs.

OnHaKO HETPYIHO BHIETH, YTO JaKe B MPOTPaMME CPEIHETO YPOBHS CI0KHOCTH YHCIIO
HETIOBTOPSIOMINXCS MapUIpyTOB acTPOHOMHYECKOE U, CJIEIOBATENbHO, HCUEPIBIBAIOIICE
TECTUPOBAHUE MApPIIPYTOB HEBO3MOKHO.

Kpome Toro, Mmeroj MCYEpNBIBAIOMIETO TECTUPOBAHUS MAapIIPYTOB HMMEET Pl
HEJIOCTaTKOB:

— METO]] He OOHAPYKUBACT MPOITYIICHHbIE MAPUIPYTHI;

— He 0OHapyKUBaeT OMIMOOK, MOSBICHHE KOTOPBIX 3aBUCHT OT 00pabaThIBa€MBbIX JaHHBIX
(manpumep, if (a-b)<eps - npomyck pynkumm abs nposBUTCS TONBKO, ecin a<b);

— HE JIaeT TapaHTHH, YTO IPOTrPaMMa COOTBETCTBYET ONMCAHUIO (HAIIPHUMEP, €CIIN BMECTO
COPTHPOBKH 110 YOBIBAHMIO HAIMCaHA COPTUPOBKA I10 BO3PACTAHUIO).

CTpaTCFI/IFI «0enoro SIITUKa» BKIIFOYACT B cebs CJICAYyrOIUeC METOAbI TCCTUPOBAHUSA!

— TIOKPBITHE ONEPaTOPOB;

IIOKPBITHE PELICHU;

IIOKPBITHE YCIIOBUIA;

MOKPBITUE PEIICHUN/YCIOBUM;

KOM6I/IHaTOpH06 IIOKPBITUC YCHOBHﬁ.

7.2.1 IlokpbiTHE OTIEPATOPOB

Kputepuii MOKpBITHS ONEPaTOPOB TOJPa3yMEBAaCT BBIIOJHEHHE KaXIIOTO OIleparopa
MpOrpaMMBbI, IO KpaifHeil Mepe, OJIMH pa3. ITO He0OX0AUMOe, HO HE JOCTATOYHOE YCIOBHE IS
MPUEMIIEMOTO TeCTUpOBaHus. PaccMoTpum mpumep.

Procedure m(a,b:real; var x:real);

begin

if(a>1) and (b=0) then x:=x/a;

if (a=2) or (x>1) then x:=x+1;

end;

;

Pucynok 1 - IIpouenypa 1 cOOTBETCTBYIOLIMM €1 alITOPUTM

Jl1is mpuBeieHHOTO (hparMeHTa MOKHO ObLIO OBl BBITIOJTHUTH KaXKIBIN OMEpaToOp OJUH pas,
3aJaB B KaueCTBE BXOJHBIX JaHHBIX a=2, b=0, x=3. Ho npu 3TOM, U3 BTOPOTO YCIOBHS CIIEAYET,
YTO X MOXET IPUHUMATH JII000€e 3HaUeHHe, U OHO He mpoBepsiercs. Kpome Toro:

— eCIli IpU HaANWCAHWH MPOrpaMMbI B TIEPBOM ycloBuM onucath (a>1) or (b=0), To
omnbOka oOHapykeHa He Oy/IeT;
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—  €CJIM BO BTOPOM YCJIOBHH BMecTO X>1 3amucano x>0, TO 3Ta ommmOKa Toxke He OyneT
oOHapyXeHa;

— cymectByeT yTh abd (cM. puc.l), B KOTOPOM X BOOOIIIE HE MEHSETCS M, €CIIH 3/1€Ch
ecThb ommubKa, oHa He OyIeT oOHapyKeHa.

7.2.2 IlokpsbiTHE pelieHni (Mepexoa0B)

Jlnst peanu3auy 3TOro KpUTepusi HEOOXOAUMO JTOCTATOYHOE YHCIIO TECTOB, TAKOE, YTO
Ka)K10€ pEelIeHNE Ha 3TUX TeCTaX IPUHUMAET 3HAUEHUE «MCTUHA» WIH <«JI0%Kb», TI0 KpailHeH Mepe,
OJIUH pa3.

HerpynHo nokasarb, 4TO KPUTEPHUM IOKPBITUS DPEIICHUM YIOBJIETBOPSET KPUTEPHUIO
MOKPBITHS ONIEPATOPOB, HO SBJISIETCS O0JIee CUITBHBIM.

[IporpamMMma, mnpexacraBieHHass Ha puc.l, MOXeT OBbITb NIPOTECTUPOBAHA IO METOAY
MOKPBITHSL PEIICHUI JBYMsI TECTaMH, TIOKPBIBAIOLIMMH MO0 myTH ace abd, nmubo mytu acd abe.
Bxomubie ycnoBus iyt nepBoro tecra: a=3, b=0, x=3. BxoHbIe ycnoBus 17151 BTOPOTO TecTa: a=2,
b=1, x=1. OgHako myTh, I7Ie X HE MEHAETCS, OyJIeT MpoBepeH C BepoATHOCTHIO 50%: eciu BO
BTOPOM YCIJIOBHM BMECTO ycioBUs X>1 3amucano x<l, To ommOka He OyzneT oOHapyxeHa JByMs
TECTaMH.

7.2.3 IlokpeITHE YCJIOBHIT

Kputepuii mokpbITus yciaoBuid 6osee CUIbHBIN MO CPAaBHEHMIO C IpeAblAyIIUM. B 3Tom
cJlydyae 3alMChIBAETCS YUCIIO TECTOB, 1I0CTATOYHOE JAJISl TOT0, YTOOBI BCE BO3MOKHBIE PE3YJIbTaThl
KaX/I0T'0 YCJIOBHSI B PELLICHUH OBbLIN BBIIIOJIHEHBI, 10 KpailHell Mepe, 0/luH pas.

OnHako, KaKk M B Cllyyae MOKPBITUS PEIICHUI, 3TO MOKPHITHE HE BCErAa MPHUBOJUT K
BBIMOJIHEHUIO KaXI0TO oreparopa, Mo KpaifHelr mepe, oauH pa3. K kputepuio TpeOyercs
JIOTIOTHEHHE, 3aKJII0Yarolleecs B TOM, YTO Ka)JIO0H TOYKE BXOJa YIpaBJICHHUE JOJDKHO OBITh
IIepeaHo, 0 KpaliHel Mepe, OAUH pas.

[Iporpamma Ha puc.l umeer uersipe ycnoBusi: a>1, b=0, a=2, x>1. Heobxoaumo
peanu3oBaTth cUTyaluu, rae a>1, a<=1, b=0, b=0, a=2, a=#2, x>1, x<=1.

TecTbl, yA0BIETBOPSAIONINE ITOMY YCIOBHUIO:

1. a=2,b=0,x=4 (myts ace);

2. a=1,b=1,x=1 (myrs abd).

XOTsl KOJIMYECTBO TECTOB TAKOE K€, KaK B CIIy4ae MOKPBITUS PEIICHUN, ITOT KpUTEpUit
MOKET (HO HE BCErja) BbI3BaTh BBINOJIHEHHWE PELIEHUI B YCIOBMSIX, HE pEAlIM3yEeMbIX IMPHU
MOKPHITHH pereHnit. To ecTh, ATOT KpUTEepHUid B OCHOBHOM YJIOBIIETBOPSIET KPUTEPUIO TTOKPHITHS
peleHnii, Ho He Bceraa. TecThl KpuTepus MOKPBHITUS YCIOBUHM ISl paHee PacCMOTPEHHBIX
IPUMEPOB MOKPBIBAIOT Pe3yJIbTaThl BCEX PELICHUH, HO 3TO ciaydaiiHoe coBnajeHue. Hanpumep,
tecTbl a=1,b=0,x=3 u a=2, b=1, x=1 MOKpPHIBAIOT pe3yIbTAThl BCEX YCIOBUH, HO TOJBKO JBA U3
YeThIpeX pe3yJbTaTOB PELICHUHN (HE BBIIOJHIETCS PE3YNbTaT «MCTHHA» MEPBOTO pEIICHUs U
Pe3yIbTaT «JI0XKb)» BTOPOTO).

7.2.4 TloxpsbiTHe pemienuii / ycaoBuii

3TOT MeTOA TpeOyeT COCTaBUTh TECThI TaK, YTOOBI BCE BO3MOXKHBIE PE3yJIbTaThl KaXk10ro
YCIIOBHS BBINIOJHWINCH, 1O KpaifHeW Mepe, OJMH pa3, BCE pe3yJabTaThbl KaXJOTO pPELICHHUs
BBITNIOJHWINCH, IO KpaliHEN Mepe, OJIMH pa3, U KaXJA0M TOUKE BXO/a yIpaBIEHUE NepeaacTcs, 1o
KpailHel Mepe, OJNH pas.

HenoctaTtku meTona:

—  HE BCErla MOXKHO IIPOBEPUTH BCE YCIIOBUS,
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—  HEBO3MO’KHO NMPOBEPUTH YCIOBHS, KOTOPHIE CKPBITHI APYTUMHU YCIOBHUSIMU;
—  HeIOCTaTOYHAasi YyBCTBUTEIbHOCTh K OIIMOKAM B IOTUYECKUX BBIPAKEHUSX.

7.2.5 KomOuHaTOpPHOE MOKPBHITHE YCJIOBHIA

OroT KpuTepuil TpeOyeT CO3JaHHS TAaKOro YHCIa TECTOB, YTOOBI BCE BO3MOXKHbBIC
KOMOHMHAIIUU PE3yJIbTaTOB YCIOBHM B Ka)JOM PEIIEHUU U BCE TOYKHU BXO/A BBINOJHSINCH, 110
KpaliHel Mepe, OJIUH pas.

Jnst mpumepa Ha puc.l He00X0AUMO MOKPHITh TECTAMU BOCEMb KOMOMHAITHI:

1.a>1, b=0; 5. a=2, x>1;
2. a>1, b=0; 6.a=2, x<=1
3. a<=1, b=0; 7. a#2, x>1,
4. a<=1; b=0; 8. a#2, x<=1.

OTH KOMOMHAIIMK MOKHO IPOBEPUTH Y€THIPEMS TECTAMH:

1. a=2,b=0,x=4  mnposepsier koMOuHanuH 1,5;

2. a=2,b=1,x=1  mpoBepser komOuHaIUH 2,6;

3. a=1,b=0,x=2  mnpoBepsieT koMOuHaNWH 3,7,

4. a=1,b=1,x=1 mnposepser komOuHaiuu 4,8.

B nanHOM ciydae TO, YTO 4YETBIPEM TECTaM COOTBETCTBYIOT YETHIPE IYTH, SIBJISCTCS
coBmazicaueM. [IpencTaBieHHbIC TECThI HE MOKPBIBAIOT Bcex myrel, Hanpumep, acd. [Toatomy
MHOTJa HEOOXOAMMa peain3alys BOCbMH TeCTOB. TakuM 00pa3oM, I IporpamMm, COIASpIKaIINX
TOJILKO OJIHO YCJIOBHE HAa KaXKJ0€ PEIICHHUE, MUHUMAJIBHBIM SIBJISICTCSI KPUTEPUH, HA0OP TECTOB
KOTOpOTO:

—  BBI3BIBACT BHIMOJHEHHE BCEX PE3Y/IbTATOB KAXKIOTO PEIICHUS, 10 KpailHel wmepe,
OJIMH Pa3;

— TepelaeT yIpaBlIeHHE KaKJ10il TOUKe BXOJa, MO KpailHEH Mepe, OJMH pa3 (YTOOBI
00€ecTeunTh BBITOJTHEHUE KaXI0T0 orepaTopa, o KpaitHeil mMepe, OJIUH pa3).

Jlis mporpamm, cojepiKallluX pEelIeHUs, KaKI0e€ M3 KOTOPBIX HMeeT 0oJiee OJHOTO
YCIIOBUSI, MUHUMAIIbHBIN KPUTEPUI COCTOUT M3 HAOOpa TECTOB, BHI3BIBAIOIINX BHITIOJHEHHE BCEX
BO3MOXKHBIX KOMOMHAIIUN PE3ybTaTOB YCIOBUH B KaXJI0M PEIICHUN U TIEPEIArOINX YIIpaBIeHUE
KaXXIO0W TOYKe BXOJa, M0 KpaliHel Mepe, oauH pa3. TepMUH «BO3MOKHBIX» YHOTpeOlieH 31ech
MOTOMY, YTO HEKOTOpble KOMOWHAIIMK YCIOBUI MOTYT OBITH Hepeanu3yembl. Hampumep, s
koMOuHarmu k<0 u k>40 3agats k HEBO3MOXKHO.

7.3 TecTupoBaHHe N0 NPUHLUMIY «4€PHOI0 ALIUKA

OaauM u3 CcHnocoOOB TMPOBEPKH MPOTrpamMM  SBJISETCSl CTpaTervs TECTUPOBAHUA,
Ha3bIBaeMasl CTpaTeruedl "JyepHoro smuKa’ Wi TECTUPOBAHMEM C YIPABJIECHUEM MO JaHHBIM. B
ATOM CJydae mporpaMMa pacCMaTpUBAaEeTCA Kak "depHbId SIUK', U TaKOE TECTUPOBAHUE UMEET
LEeNbI0 BBISICHEHHE OOCTOATEIbCTB, B KOTOPBIX IOBEJCHHE MPOrpaMMbl HE COOTBETCTBYET
crienuuKaIum.

Jl51s oOHapyXeHHsI BceX OIMOOK B MporpaMmme He0OX0IMMO BBITIOJIHUT UCUepnblealoujee
mecmupoeaHue, T.e. TECTUPOBAHNE HAa BCEX BO3MOXKHBIX Ha0Opax JAaHHbIX. [IJ1s TeX ke mporpaMm,
/1€ UCTIOJTHEHUE KOMAaH/ bl 3aBUCUT OT MPEIIIECTBYIONINX €l COOBITUH, HEOOXOUMO MPOBEPUTH
Y BCE BO3MOJKHBIE MOCIE0BATEIBHOCTH.

O4eBHIHO, YTO IOCTPOCHHME MCUEPNBIBAIOIIEIO BXOAHOTO TecTa JUisi OOJBIIMHCTBA
ClIy4aeB HEBO3MOXKHO. [lo3ToMy, OOBIYHO BBIMOJHSETCA "pazymuoe” mecmuposanue, npu
KOTOPOM TECTHPOBAHHUE MTPOrPAaMMbI OTPAaHMYUBAETCS IPOTOHAMU Ha HEOOJIBIIOM MTOIMHOXKECTBE
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BCEX BO3MOXKHBIX BXOJHBIX JJaHHBIX. ECTECTBEHHO MpH 3TOM I1eiecoo0pa3Ho BeIOpaTh Hanbolee
MOJIXOJIAIICe IMOJAMHOXKECTBO (TIOJMHOXKECTBO C HAWBBICIICH BEPOSTHOCTHIO OOHAPYKEHUS
OIINOOK).

[IpaBuibHO BBIOpaHHBIA TECT MOJMHOXKECTBA JOJDKEH 00JlagaTh  CIEAYIOIIUMU
CBOMCTBAMH:

1) ymenpmiate, npuuem 0oJsiee YeM Ha €AUHUILY YUCIIO IPYTUX TECTOB, KOTOPbHIE JOKHbI
ObITh pa3zpaboTaHbl JUIsl JOCTHIKEHMSI 3apaHee OIpeAeJCHHOW Ielu  «IpUueMIIeMOro»
TECTUPOBAHUS:

2) TOKpbIBaTh 3HAYUTENbHYIO YacThb IPYTMX BO3MOXKHBIX TECTOB, YTO B HEKOTOPOH
CTETNEHH CBUJETENLCTBYET O HATMYUU WIIM OTCYTCTBUU OLIMOOK JO U MOCI]E MPUMEHEHHS 3TOr0
OTPaHUYEHHOTO0 MHOYKECTBA 3HAYCHUI BXOAHBIX JTaHHBIX.

Crparerust "uepHoro simmka" BKJIOYAET B CEOSl CICIYIOIIME METOIbI (hOPMHPOBAHUS
TECTOBBIX HAOOPOB:

—  DKBHUBAaJICHTHOE pa3OueHue;

—  aHajau3 rPaHUYHbBIX 3HAYCHUH;

—  aHaIu3 NPUYUHHO-CIIEJACTBEHHBIX CBSI3EH;

—  TIPEeANoJIoKEeHHE 00 omunoKe.

7.3.1 DKBUBaJIeHTHOE pa3dueHue

OCHOBY METO/Ia COCTABJISIFOT JIBA MOJIOKECHHUS

1. HcxoaHble AaHHBIE TPOrPaMMbl HEOOXOAMMO pa3OUTh HA KOHEYHOE YHUCIIO KIIACCOB
OKBHUBAJICHTHOCTH Tak, T-ITO6I)I MOXKHO 6I)IJIO MMpEAIIoJI0XKUTh, YTO KEDKIII)IfI TECT, $IBJ'I$IIOH_II/II\/JIC$[
NPEJCTaBUTEIIEM HEKOTOPOTrO Kiacca, SKBUBAJICHTEH JOOOMY APYroMy TECTy 3TOTO Kiacca.
WNHbIMU croBamu, €Clid TECT KakoTo-IH00 Kilacca 0OHApyKMBaeT OMMOKY, TO MpPEIoiaraeTcs,
YTO BCE APYTHE TECTHI TOTO KJIacca YKBUBAJICHTHOCTH TOKE OOHAPYKAT ATY OMMUOKY U HA00OPOT.

2. Kamnmﬁ TECT MOOJDKCH BKIIIOYATh II0 BO3MOXHOCTH MAKCHMAJBHOE KOJIHUYECTBO
PA3JIMYHBIX BXOIHBIX YCJIOBHi/JI, 4YTO MO3BOJIACT MUHUMU3UPOBATH 06Hl€€ qucJiio HGO6XO)II/IMI)IX
TecToB. llepBoe mosiokeHHe HCmonb3yercss Ui pazpaboTku Habopa "MHTEpecHBIX" YCIOBUH,
KOTOPBIE JIOJDKHBI OBITh MPOTECTHPOBAHBI, a BTOPOE - U pa3pabOTKHM MUHHUMAIILHOTO Habopa
TECTOB.

PazpaboTka TeCTOB METO/I0M SKBHBAJICHTHOTO Pa30MEHUs OCYIIECTBISIETCS B IBA dTara:

- BBIJICJIEHUE KJIACCOB DKBUBAIICHTHOCTH;

- MMOCTPOCHUC TCCTOB.

Buioenenue knaccos sxeusanenmuocmu

Knaccpl DKBUBaJIEHTHOCTH BBIIACIIAAIOTCA IIYTEM BBI60pa KaXXJ10ro BXOAHOI'O YCJIOBUA
(00BIYHO ATO TIpeIOKEHNE WK (Dpasa u3 crenuuKaui) 1 pa30ueHrneM ero Ha JIBe WK Oojiee
rpymit. J{jst 5TOro ucmonb3yeTcs Tabiuia CIeAyonero BUaa:

Bxognoe ycnosue [IpaBunbHBIE KIaCcCHI HenpaBunbpHbIe KIacChl
JKBUBAJIEHTHOCTH JKBUBAJICHTHOCTH

[IpaBuibHBIE KJTacchl BKJIIOYAIOT MpPaBUJIbHBIE JAaHHBIE, HEMpPaBWIbHBIE KJACChl -
HENpaBWIbHbIE JaHHbIC. BpieneHne KIacCoB SKBUBAICHTHOCTH SBIISETCS 3BPUCTUYECKUM
MIPOLIECCOM, OJTHAKO MPU ITOM CYLIECTBYET PsIJT IPABUIIL:
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— Ecnu BXoaHbIe yCIIOBHS OMMCHIBAIOT 00.1acmb 3HAYEHUN (HANIPUMEp, «I1EJI0€ JAHHOE
MO’KET IPUHUMATh 3HaueHus oT 1 10 999»), To BBIAENSAIOT OJUH NpaBUIbHBIN Kiacc 1<X<999 u
JIBa HenpaBWIbHBIX X<I u X>999.

— Ecnu BXoJHOE yClIOBHE ONUCHIBACT YUC/I0 3HAYCHUH (HanpuMep, «B aBTOMOOMIIE MOTYT
exarb OT OJHOr0 JO IIEeCTH 4YEJIOBEK»), TO OIpeAeNseTcss OIUH IPaBWIbHBIN KJlacc
HKBUBAJICHTHOCTH U JBAa HEMPABMWIBHBIX (HU OJJHOTO M 00JIee MIECTH YEIIOBEK).

— Ecnu BxoaHOE yCll0BHE OMMCHIBAET MHOXKECTBO BXOJHBIX 3HAYEHUH M €CTh OCHOBAHUS
1oJIaraTh, YTO KKI0E 3HAUEHUE IPOTPAMMUCT TPAKTYeT 0c000 (HarpuMep, «M3BECTHBIE CIIOCOOBI
nepeasmxenuss Ha ABTOBYCE, 'PY30BUKE, TAKCU, MOTOLMKIJIE unu [IELLIKOM»), TO
ONpeAeNseTcs NPAaBWIBHBIM KJIacC HKBUBAJEHTHOCTU U1 KaXJOrO0 3HAYE€HUS U OJIUH
HenpaBWIbHBIN Kilacc (Hanpumep «Ha [IPULIEIIE»).

— Ecnu BXogHOE yClIOBHE OIMUCHIBAET CUTYALUIO «JOJDKHO OBITHY (HApuMep, «1epBbIM
CHMBOJIOM HJEHTU(UKATOpA JODKHA OBITH OYKBa»), TO OMpPEAEISeTCs OMH MPaBUIBHBIA K1acc
HKBHUBAJIEHTHOCTH (IIEPBBIN CUMBOJ - OyYKBa) ¥ OJIMH HENIPaBUIIbHBIH (IIEPBbII CUMBOJI - HE OYKBa).

— Ecnum  ectb s000e OCHOBaHME CUMTaTh, YTO pa3IM4YHbIE »AJIEMEHTHI Kjacca
HKBUBAJIEHTHOCTU TPAKTYIOTCS IPOrpaMMON HEOJAMHAKOBO, TO JAHHBIN Kilacc pa3OuBaercs Ha
MEHBIIINE KJIACCHI SKBUBAJIEHTHOCTH.

Ilocmpoenue mecmog.

OTOT mar 3akJII04aeTcsl B HUCIOJIb30BAHUU KJIACCOB AKBUBAJIEHTHOCTHU JJISi MOCTPOEHUS
TECTOB. DTOT MPOLIECC BKIIIOYAET B cEO:

— Ha3Ha4YeHME KAKJOMY KJIacCy 3KBUBAJIEHTHOCTH YHUKAJIbHOTO HOMEPA;

— TPOEKTUPOBAHME HOBBIX TECTOB, KAXKIBIH M3 KOTOPBIX IOKPBIBAET KaK MOXHO
OoJbllIee YMCIO HETOKPBITHIX KIACCOB 3KBUBAJEHTHOCTH, /10 TEX IOp, MOKAa BCE NpaBHJIbHBIE
KJIacChI HE OYAyT MOKPHITHI (TOJIBKO HE OOIUMH) TECTAMU;

—  3aIUCh TECTOB, KaXAbIM U3 KOTOPBIX MOKPBIBAET OJUH U TOJIBKO OJIMH U3 HEMOKPBITHIX
HEMPaBUWIbHBIX KJIACCOB SKBUBAJIIEHTHOCTH, JI0 T€X MOP, OKA BCE HEMPABUIIbHbIE KJIACChl HE OYAyT
MOKPBITHI TECTAMH.

Pa3paboTka MHIMBHUIYaJbHBIX TECTOB JUIs HENPABUIIbHBIX KJIACCOB AKBHBAJIEHTHOCTU
00yCIIOBJIEHA TEM, YTO OINpEENIEHHbIE MPOBEPKH C OUIMOOYHBIMU BXOJAMHU CKPBIBAIOT WIIU
3aMEHSIIOT Jpyrue MpOBEpPKU ¢ OMMOOYHBIMM BXojamu. Hemoctarok Merona SKBHUBAJIEHTHBIX
pa30ueHuil B TOM, 4TO OH HE UCCIIETyeT KOMOMHAIIMM BXO/IHBIX YCIOBHA.

7.3.2 AHAaIU3 rPAHUYHBIX 3HAYEHUH

I panuunsie ycnosus - 3T0 CUTyallli, BOSHUKAIOIINE Ha TPAHUILIE, BBILIE WU HUXKE TPAHHUII
BXOJIHBIX KJIACCOB OSKBUBAJICHTHOCTH. AHAIW3 TPAaHUYHBIX 3HAYEHMH OTIMYaeTcs OT
HKBUBAJIEHTHOT'O Pa30MEeHUS CIEAYIOIINM:

—  BBIOOp J11000T0 37IEMEHTA B KJIaCCE SKBUBAJIEHTHOCTH B KAYECTBE MPEICTaBUTEIHLHOTO
IIPU aHaJIN3€ TPAHUYHBIX YCJIOBHI OCYLIECTBISIETCS TaKUM 00pa3oM, YTOOBI IPOBEPUTH TECTOM
KaXKIYI0 TPaHUILy 3TOrO KJacca;

— 1npu pa3paboTKe TECTOB pacCMaTpPUBAIOTCA HE TOJBKO BXOJHBIE YCIOBUS
(TIpOCTPaHCTBO BXOJIOB), HO M TPOCTPAHCTBO PE3yJIbTATOB.

[Ipumenenune Merona aHaM3a TPAHUYHBIX YCIOBHH TpeOyeT OmpelnereHHOW CTeleHH
TBOpYECTBA M CHEIHAIU3allid B paccMarpuBaeMoil mpobneme. Tem He MeHee, CYyLIECTBYET
HECKOJIBKO OOIIUX MpaBUJI 3TOTO METO/1a:
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— Iloctpouts TecThl Uil IpaHUl] OOJIACTM MU TECThl C HENPABUIBHBIMH BXOIHBIMU
JAHHBIMH JUI CUTYyalluii HE3HAUYUTEIILHOTO BBIX0JIa 32 TPAHUIIBI 00JIACTH, €CJIM BXOAHOE YCIOBHE
onuchIBaeT 00JacTh 3HAYCHHUU (Hampumep, Juid 00JacTh BXOAHBIX 3HadeHui or -1.0 mo +1.0
HE0OXO0IMMO HamucaTh TeCThl i cutyanuid -1.0, +1.0, -1.001 u +1.001).

— IlocTtpouTs TECTHI 411 MUHUMAJIBHOI'O U MAKCUMAJIBHOTO 3HAYEHUH YCIIOBUH U TECTHI,
00JbIIME U MEHBILINE 3TUX JIBYX 3HAYEHUI, €CIIM BXOJJHOE YCIOBHUE YAOBIETBOPSAET IUCKPETHOMY
psny 3HaueHuil. Hampumep, ecnu BXoaHO# ¢aitn MoxeT comepxarb oT 1 mo 255 3ammceit, TO
nposeputs 0, 1, 255 u 256 3anucei.

— Hcnonw3oBaTh mpaBuio 1 Uil KaXIOro BBIXOAHOTO YycioBud. Ilpuuem, BaxHO
IIPOBEPUTH T'PAHUIBl NPOCTPAHCTBA PE3YJIbTATOB, IOCKOJIBKY HE BCETJa IPaHULbI BXOJHBIX
obracteil MPeJCTaBIAIOT TaKOW ke HAabOp YCIOBHI, Kak M T'paHUIbl BBIXOIHBIX oOyacteil. He
BCET/J]a TaK)K€ MOXKHO TOJIYYHUTh PE3yJabTaT BHE BBIXOAHOH OOJNACTH, HO, TEM HE MEHEE, CTOHT
pPaccMOTPETh ATY BO3MOXKHOCTb.

— Hcnonb3oBaTh npaBuiio 2 JIsl KaX/10T0 BBIXOJIHOTO YCJIOBHS.

— Ecnm BXOoA unM BBIXOA HPOTrpaMMbl €CTh YHOPSIOYEHHOE MHOXECTBO (Hampumep,
NIOCJIEIOBATENBHBIN (haiii, TMHEHHBIN CIIICOK, TaOIHUIa), TO COCPEAOTOYNTH BHUMAaHUE Ha TIEPBOM
Y TIOCJIEIHEM DJIEMEHTAaX 3TOr0 MHO>KECTBA.

— IlonpoGoBatk cBOM CHJIBI B IOUCKE APYIMX T'PAHUYHBIX YCIOBUH.

AHanu3 rpaHUYHBIX YCJIOBHUH, €CIM OH NPHUMEHEH MpPaBUJIbHO, SIBISIETCA OJHUM U3
HauOosee TMOJE3HbIX METOJOB NPOEKTUPOBAaHUA TecToB. OAHAKO cleAyeT IOMHUTb, 4YTO
IrPaHUYHBIE YCJIOBHMSI MOTYT OBbITh €/1Ba YJOBHUMBI U OIPEAEICHHE WX CBSI3aHO C OOJIbIIMMU
TPYAHOCTSIMH, YTO SIBJISIETCS HEJOCTATKOM 3TOr0 MeToja. BTopoii HeqocTaToK CBsA3aH C TEM, YTO
METO/]] aHAJIM3a TPAHUYHBIX YCIIOBUIM HE MO3BOJISIET IPOBEPATH PA3IUUYHbIE COYETAHUS HCXOIHBIX
JTAaHHBIX.

7.3.3 AHA/IM3 NPUYUHHO-CJIECTBEHHBIX CBsi3el

Mertox aHanM3a IPUIMHHO-CIIEICTBEHHBIX CBSI3€H MOMOTraeT CHCTEMHO BBIOMPAThH BHICOKO
pe3yibTaTuBHBIE TecThl. OH JaeT MoJyie3Hbl MOOOYHBIM 3¢ ¢eKT, Mo3BosAs O0OHApYKHUBATh
HEMOJIHOTY U HEOJHO3HAYHOCTh UCXOAHBIX CIeHU(pUKAIMIH.

Jlis MCnob30BaHUsl METOJla HEOOXOIUMO MOHUMaHHe OyJIeBCKOM JIOTMKU (JIOTHYECKUX
OIIepaTopoB - U, WiH, He). [locTpoeHne TeCTOB OCYLIECTBISAETCS B HECKOIBKO ITAIOB.

1) Cneundukanus pazbuBaercs Ha «pabouue» y4acTKM, TaK KaK TaOJIMIbI MPUYMHHO-
CJIEZICTBEHHBIX CBSI3€ll CTAHOBATCA TPOMO3JKUMH IpPU NPUMEHEHUH MeToJa K OOJbIIUM
cneundukanusam. Hanpumep, npu TECTUPOBAaHMM KOMITWJIATOpA B KadecTBE pabouyero ydacTka
MOYKHO pacCcMaTpUBaTh OT/JENIBHBIN ONEepaTop sA3bIKa.

2) B cneuudukanuu OnpeaesstoTcs MHOXKECTBO MPUYMH M MHOXKECTBO CIIEICTBHM.
Ilpuuyuna ectb OT/AEIBHOE BXOJHOE YCIOBHE WM KJacC 3KBHUBAJIEHTHOCTH BXOIHBIX YCJIOBHIL.
Cnedcmeue ecTb BBIXOAHOE YCIOBHE WM TpeoOpazoBaHHMe cuUCTeMbl. KaXapIM MpUYUHE U
CJICZICTBHIO TTPHUITUCHIBACTCS OTIEIBHBIN HOMED.

3) Ha ocHoBe aHanmm3a CEMaHTHYECKOTO (CMBICIOBOTO) COJAEpXKaHUS crenupuKanuu
CTPOHTCSl TabJIMI]a UCTHHHOCTH, B KOTOPOW TOCIIEOBATEIIEHO NEPEeOUPArOTCS BCE BO3MOYKHBIC
KOMOWHAIIMHA TIPHYUH W ONPEIEIISIOTCS CIEACTBUS KaXKAOH KOMOWHAmWW mpuyuH. Tabnwia
cHa0kaeTcsl MPUMEYaHUSIMH, 33/Ial0NIMH OTPAaHIMYSHHS M O CHIBAIONITIMHA KOMOMHAIINY TTPUIHH
W/WIIN CIEJICTBHIA, KOTOPBIE SIBIISTIOTCS HEBO3MOXXHBIMH H3-32 CHHTAKCHYECKUX WM BHEIITHUX
OrpaHUYEHUN. AHAJIOTUYHO, TIPU HEOOXOAMMOCTH CTPOUTCS TabJUIA UCTUHHOCTH Ul Kjacca
9KBHUBAJIEHTHOCTH.
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H[}I/IMGLIaHI/Ie. HpI/I 9TOM MOXKHO UCIIOJIB30BaTh CICAYIOIIHNC ITPUCMBI:
- I10 BOSMOKHOCTH BBIACIIATh HE3AaBUCUMBIC I'PYIIIIBI IPUYNHHO-CIICACTBEHHBIX CBs3CH
B OTACJIIBHBIC T216JII/II_IBI;

— ucruHa obo3Havaercs "1", moxxp o6o3HauvaeTcs "0", 1 0603HAUCHHS Oe3pa3TUIHBIX
COCTOSIHMH YCJIOBHHM TPUMEHSATh 0O0O03HadeHHe 'X'", KOTOpOE Mpe/roiaraeT MpPOU3BOJIbHOE
3Hauenue yciaosus (0 umu 1).

4) Kaxpgas cTpoka TaOJMIBI WUCTUHHOCTH IpeoOpasyercs B Tect. [lpu sTom moO
BO3MOXXHOCTH CIIEYET COBMEIIATh TECThI U3 HE3aBUCUMBIX TAOJIHII.

HenocraTok MeTosa - HealeKBaTHO UCCIIEAYET TPAHUYHbIE YCIOBUS.

7.3.4 IlpennoJioxkenue 00 omuoKe

YacTo mporpaMMHCT ¢ OOJIBIIMM OTBITOM BBIMCKHBAET OMIMOKH "Oe3 BCSAKHX METO/IOB'.
[Tpu 3TOM OH MOJCO3HATENBHO UCHONB3YeT MeToA "mpeamnonoxenue o6 omubke". ITponenypa
METO/1a PEAIOI0KEHHsI 00 OIIMOKE B 3HAUNTEIILHON CTENIEHH OCHOBaHAa Ha MHTYMLIMU. OCHOBHAas
uzies METOJ1a COCTOUT B TOM, YTOOBI HEPEUHUCIUTh B HEKOTOPOM CIIMCKE BO3MOXHbBIE OIIMOKH HIIN
CUTYallUH, B KOTOPbIX OHU MOT'YT MOSIBUTHCS, @ 3aTEM Ha OCHOBE 3TOI'0 CIHMCKAa COCTaBUTh TECTHI.
Jpyrumu cioBamu, TpeOyeTcs NepeunucinTh T€ CleUallbHble cly4au, KOTOpble MOT'YT OBITh HE
YUYTEHBI IIPH IPOEKTUPOBAHUH.

23. 8. IlpuMep BbINOJIHEHHUS 3aaHUsI

[lyctb HEOOXOAMMO BBINOJIHUTH TECTHUPOBAHHE IPOrPAMMBI, OINPEAEISAIOUIEH TOUKY
IIepecedyeHrsl JBYX MPsAMBIX Ha IUIOCKOCTU. IlomyTHO mnporpaMma AOKHA ONPENEHATh
NapaJUIEIIbHOCTh NPSAMON OJHOW MX OCEH KOOpAMHAT. B OCHOBE MpOrpaMMmbl JIEKUT pELICHUE
CHUCTEMBI JINHEVHBIX YPABHEHUI:

Ax+By=C
Dx+Ey=F"
rae A, B, C, D, E, F — 3amanHble BelleCTBEHHBIE YHCIIA.
Hanmomuum, 4To crcteMa TUHEHHBIX ypaBHEHUN MUMEET €IMHCTBEHHOE PEIICHHUE, €CITU e

onpenemurens A = A-E—B-D #0. B stom ciyuae pemerne Haxomst mo GpopMyiam:

AX
X=—

A
_ Ay’
Y=

C B A C
r;leAXZ =C-E-F-B, Ay= =A-F-D-C,
F E D F
Ecmn A=AX=Ay=0, To pemennii 6€CKOHEYHO MHOTO (TIPSIMBIE COBIAIAIOT).
Ecmu A=0, AX#0 i Ay#0, To cucTeMa He UMeeT pelIeHuH (psMbIe TapalyIeIbHBI).
PaccmoTpuM paznuuHbie METOABI TECTUPOBAHUS C UCIIOJIB30BAHUEM CTPATETUU «UEPHOTO
ALTUIKAY.
1. Vcione3ys memoo Ikeusanenmuwlx pazouenuii, morydaem Jijst Bcex KodhPpuimeHTon
OJIMH TPaBUJIBHBIA KJIacC 3KBUBAJEHTHOCTH (KOO(PQUIMEHT - BEIIECTBEHHOE YHCIO) U OJUH
HenpaBWIbHBIM (KO3 duULMEeHT - He BemecTBeHHOe uucio). OTKyna MOXKHO MPEUIOKHUTH 7
TECTOB:
1) Bce kK03(hPUIIUEHTHI - BEIIECTBEHHBIC YNCIIA;
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2) - 7) moouepeaHo KaxKIbli U3 KO3((GUIIMCHTOB - HE BEIISCTBEHHOE YHCIIO (HAIpUMep,
OyKBa WM APyTUE CUMBOJIBI).

Homep | Hasnauenwue tecra 3HaueHUs O>xuziaeMblil pe3yapTaT
TecTa HMCXOJHBIX TaHHBIX,
A BCDEF
1 [IpoBepka BXOIHOTO YCIIOBHS 1.2,1,1,2,-25,-2.5 | lIpsimble miepeceKaroTcs
«A, B, C, D, E, F—BemecrBennsie B C€IWHCTBECHHOM TOUYKE
yrciaa» (MPaBHIbHBIN KJIACC) 0, 1)
2 [IpoBepka BXOIHOTO YCIOBHS a,1,0, 2,54 «Henonyctumsie
«A, B, C, D, E, F — BemmecTBeHHBIE JTAHHBIE»
qriciiay (HEMpaBIIbHBIN KJIACC)
3 [IpoBepka BXOIHOTO YCIOBUS 1,a3,0,2,5,4 «HenomycTtumblie
«A, B, C, D, E, F—BemecTBennsie JTAaHHEIC
yuciay (HempaBUIbHBIN KJ1acc)
4 [IpoBepka BXOAHOTO YCIOBHS 0,2,%,1,54 «Henomyctumsie
«A, B, C, D, E, F — BemecTBeHHBIE JTAHHBIE»
yrcyia» (HenpaBUIIbHBIN KJlacc)
5 [IpoBepka BXOIHOTO YCIOBUS 10,1,0,D,5,4 «HenomycTtumblie
«A, B, C, D, E, F—BemecrBennsie JTAaHHBIC
yuciay (HempaBUIbHBIN KJ1acc)
6 [IpoBepka BXOIHOTO YCIOBUS 1,0,2,5 F 4 «HenomycTtumblie
«A, B, C, D, E, F—BemecrBennsie JTAaHHBIC
yuciay (HempaBUIbHBIN KJ1acc)
7 [TpoBepka BXOTHOTO YCIOBHS 1,0,2,5,4,) «Henomyctumsie
«A, B, C, D, E, F - BemecrBennnie TTaHHBIE
qrcyia» (HenpaBUIIbHBIN KJlacc)

2. [lo memooy cpanuuneix ycnoeuit: MOXHO CUMTATD, YTO

JUIs. UICXOJIHBIX JIaHHBIX TPAHUYHBIE YCIOBUS OTCYTCTBYIOT (KO3(uimeHTs! - "nroobie"”

BEIIIECTBEHHBIE UNCIIA);
IUIPe3yNIbTAaTOB TOJy4YaeM, YTO BO3MOXKHBI CIEAYIOIIME BApUAHTHI: €IMHCTBEHHOE

pelieHre, NpsMble COBNAAAIOT (MHOKECTBO pEIICHUI), MpsMble NapasjieNbHbl (OTCYTCTBHE
pemenwuii). CienoBaTesIbHO, MOXKHO IPEAJIOKUTD TECTBI, C pe3VIbmamamu GHympu 001acmu.

1) pe3ynbTar - €IMHCTBEHHOE pelieHue (onpeaeanTesab cucteMbl A=0);

2) pe3ynbTar - MHOXeCTBO perreHuii (A = 0 u AX=Ay=0);

3) pesynbTar - orcyrcrBue pemeruii (A= 0, Ho AX=0 wu Ay=0);
U C pe3yibmamamu Ha 2paHuye:
1) A=0,01;

2) A=-0,01;
3)A=0,Ax=0,01, Ay =0;

4) A=0,Ay =-0,01, Ax=0.

peleHus

Homep | Hasnauenue tecra 3HaueHus OskuiaeMblii pe3ynbTaT
TeCcTa HUCXOAHBIX NAHHBIX,
A B CDEF
8 [Tposepka cinyuast enuacTBeHHoro | 1,2, 8, 2, 3,4 [IpsiMble mepecekaroTcst

B €IMHCTBCHHOM TOYKE

(2,3)
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9 [IpoBepka cnyuas wmHOXecTBa | 1,2,3,2,4,6 «[IpsimbIe cOBITATAIOTY
peLIeHu
10 IIpoBepka cmydas orcyrerBus | 2, -1, -3,4,-2,5 «IIpsimbie
pereHui napajuieIbHbD)
11 [TpoBepka rpammunoro ycmosus | 1,0, 1, 2,0.01, -1 [Ipsimbie mepecekaroTcst
st pesysbrata (A=0,01) B CIMHCTBEHHOH TOYKE
(1, -300)
12 [IpoBepka rpanmuHoro ycmoBus | -1,0,1,-2,0.01, -1 | [Ipsamble mepecekarOTCs
s pesynbrata (A= -0,01) B €IUHCTBEHHOW TOYKE
(-1, -300)
13 [TpoBepka rpanmunoro ycnosus | 0, 1,0.01,0, 2, 0.01 | «IIpsambie
st pesynbrara (A = 0, Ax = 0,01, MapajuieIbHbD)
Ay =0)
14 [TpoBepka rpammunoro ycnosus | 0, 2,0.01, 0,1, 0.01 | «IIpsmeie
g pesyabTara (A =0, Ay =-0,01, HapajuIeIbHbD)
AX = 0)

3. Ilo memody ananuza npudunno-cieodcmeeHHvIX cé:a3ell.
OmnpenensieM MHOKECTBO YCIOBHA.

a) JUIsl OIIPEICJICHUs TUIIA PSMOI:

A=0

B=0 - mns onpeneneHus TMNA U CYIIECTBOBAHUS TIEPBOM MPSIMOK

- ISl OTIPEJIEIIEHUS TUIIA ¥ CYLIECTBOBAHHUSI BTOPOM MPSIMOU

mmgo O
I

0
0
0
0

6) AJId ONPEACIICHUA TOYKHU IICPECCUCHUS:

A=0

Ax=0

Ay =0

BLII[eJ'IHeM TpU TPYNIIIbl HNPUYIUHHO-CICACTBCHHBIX cBA3EH (onpeneneHI/Ie THUIIa "

CYHICCTBOBAHUA HepBOﬁ JIMHUH, OIpCACIICHUC THUIIa W CYHICCTBOBAHHUA BTOpOI>'I JIMHUH,
OMpCACIICHUC TOYKHU HCpCCC‘-ICHI/IH) " CTpOUM Ta6J'II/II_U:I HCTUHHOCTH.

A=0 B=0 C=0 | Pesynprar
0 0 X npsiMasi 00IIero Buaa
0 1 0 npsmasi, napajuienabHas ocu OY
0 1 1 ocs OY
1 0 0 npsiMasi, napajuienabHas ocu OX
1 0 1 ocs OX
1 1 1 MHO>KECTBO TOUYEK IJIOCKOCTH
D=0 E=0 F=0 | PesynbTar
0 0 X npsiMasi 00IIero BUja
0 1 0 npsimasi, napajuienbsas ocu OY
0 1 1 och OY
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1 0 0 npsiMast, mapajuienabHas ocu OX
1 0 1 och OX
1 1 1 MHOKECTBO TOUYEK IIJIOCKOCTH
A=0 | Ax=0 | Ay=0 | Exuncrs. pemenne MHOK€eCTBO pelIeHUu Pemenuii Het
0 X X 1 0 0
1 0 X 0 0 1
1 X 0 0 0 1
1 1 1 0 1 0

Kaxnas crpoka stux Tabmuin mpeoOpasyercss B TecT. [lo BO3MOXKHOCTH (C ydeTom
HE3aBUCHMOCTH TPYII) OepyTcsi AaHHBIE, COOTBETCTBYIOIIME CTPOKAM Cpas3y ABYX MJIH BCEX TPEX

TaOJINLI.

B pe3ynbrate K yke UMEIOIIMMCS TeCTaM 100aBIISIOTCS:
1) mpoBepku BcexX CIydaeB PACIONOKEHHS 00EHX MPSAMBIX - 6 TECTOB IO EPBOM MPSIMON
BKJIQJIBIBAIOTCSI B 6 TECTOB IO BTOPOM MPSMOM TaK, YTOOBI BAPUAHTHI HE COBIAJAIIH, - 6 TECTOB;

2) BBINOJIHAETCS OT/AEIbHAs MpoBepKa HecoBnaaeHus ycnoBus Ax = 0 umu Ay = 0 (B

3aBUCHUMOCTH OT TOTIO, KaKo# TecT ObLI BLI6paH

MOKHO COBMECTUTH C NPCAbIAYIIIUMUA 6 TecTamu.

o METoAy I'paHUYHBIX YCHOBHﬁ) - TCCT TAKXKC

Homep | Ha3znauenue Tecra 3HaueHus OxugaeMbIi
TecTa MCXOJTHBIX pe3yibTar
JTAHHBIX,
A B CDEF
15 ITpoBepka ciydas OpsMbIX OOIIEro
BUJIA
16 [IpoBepka  yCIIOBHS ~ COBIIQJCHUS
npsimoii ¢ ocbro OX
17 [IpoBepka  ycnoBus  COBHAACHUSA
npsiMoii ¢ oceto OY
18 [TpoBepka ycnoBHs MmapaieIbHOCTH
npsiMoit ocu OX
19 [TpoBepka ycrmoBHs MmapaieIbHOCTH
npsimMoit ocu OY
20 [IpoBepka cirydasi paBeHCTBa HYJIIO «HenomycTumsre
BceX K09 (HUITMEHTOB 0THOM MpsMO JTAHHBIE»

4. Ilo memody npeononoscenusn 06 omuodKke 106aBUM TECT:
Bce koadduineHTs - HyIH.

Homep | Haznauenue tecta 3HayeHus OsxumaeMslil pe3ynbTaT
TecTa WCXO/IHBIX JTAHHBIX,
A B CDEF
21 ITpoBepka cinyuas eaunctBensoro | 0,0,0,0,0,0 «Henomyctumslie
pereHusI TAHHBIE»

Bcero momyuynnu 21 Tect mo BceM YeThIpeM METOAWKaM. 3aMeTHM, YTO YHCIIO TECTOB
MOYKHO €Il COKpaTuTh (Harmpumep, TecThl 1, 8 u 15 MoxHO 00benuHUTE). (He 3a6y0bme 0na
Kaxco02o mecma 3apauee yKasvieamov peynvmam!).
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24. 9. YueOHO-MeTOoAHYeCKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUNIHHbI
9.1. Pexomenayemas Jquteparypa

9.1.1 OcHoBHas JUTEpPaTypa

3. Jlym3a Tampe. BBenmenwe B TecTHpOBaHHWE NIpOrpaMMHOro obecneueHus. - M.:
Wz narensckuii oM «BuabsaMcy, 2013. - C. 368.

4. ®aponos, B.B. Delphi. [IporpammupoBanne Ha s3bIKE BBICOKOTO ypoBHS: B. B.
®aponos- CII6.: Jlugep, 2010.

9.1.2 lono/iHUTeIbHAS JUTEPATypa

2. Tarapuna, JI.I'. CoBpeMeHHbIe mpoOJEeMbl WHOOPMATUKH ¢ BBIYUCIUTEIHLHON

TexHuku: y4eb. mocodue/ JI. I'. 'arapuna, A. A. [letpos- M.: UJ] "®OPYM", 2011.
9.1.4 UnTepHeT-pecypchl

5. http://www.intuit.ru — calT JOUCTaHIMOHHOrO OOpa3oBaHUsi B  00JAcTH
MH()OPMAIIMOHHBIX TEXHOJIOTHH

6. http://www.iglib.ru - uareprer OubIMOTEKa 0OPA30BATEILHBIX M3/IaHUI, B KOTOPOI
coOpaHbI AIEKTPOHHBIE YYEOHUKH, CITPABOYHBIE U YIE€OHBIE TIOCOOHS;

7. http://www.biblioclub.ru - snekrponHas OubIHOTEUHas crcTeMa «YHUBEPCUTETCKAsI
6ubnuoreka — onliney»: cneuuanu3upyercst Ha yuyeOHBIX Marepuanax aiasi BY3oB mo HayuyHo-
TYMaHHUTApHOH TEMaTHKe, a TaK e COJIEPKUT MaTEPUAIIbI 110 TOYHBIM U

8. http://window.edu.ru — o6pa3zoBaTesbHbIe PeCYPChl BEAYIIHX BY30B
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