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1. TIACIIOPT ®OHJA OIIEHOYHBLIX CPEJACTB

1.1 O6aactr npumenHenuss POC

®onp oueHouHbIx cpenacts (POC) npencrasiger co0O KOMIUIEKT MaTepHalIOB JJIsl IPOBEACHUS
IIPOMEKYTOUYHOM aTTeCTAllMM U TEKYIIEro KOHTPOJISL.

PesynbraTel 00y4eHHs - 3TO YCBOCHHBIC 3HAHUS U OCBOCHHBIC YMEHHUS MO TUCIMILIMHE B LENAX
OBJIAJIEHUS NIPEyCMOTPEHHBIX CTaHIAPTOM OOIIMX U MPO(ECCHOHAIBHBIX KOMIIETEHIMH, a TaKxXe sl

OICHKH JOCTHXXCHHA 06y‘-IaIOH_II/IMI/ICSI JIMYHOCTHBIX PE3YyJIbTATOB.
(DOHI[ OLCHOYHBIX CPEJACTB IMMO3BOJIACT OLCHUBATD!

Koa OK, IIK YMmerh 3HaTh Baagern
HABBIKAMH

OK 01 pacno3HaBaTh 3aa4y aKTyaJIbHBIN
Bri6upats W/Wiw Ipo0IieMy B npohecCHOHATBHBIN U
CHOCOOBI penieHuss | npodeccuoHaIbHOM COILIMATIbHBIA KOHTEKCT, B
3aja4 W/WIN COIMATbHOM KOTOPOM IIPUXOAUTCS
po(ecCHOHAIBHON | KOHTEKCTE, paboTaTh U )KHUTh
JESITeNbHOCTH aHaJIM3UPOBATh U CTPYKTYypa IJIaHa AJIs
MPUMEHHUTENBHO K | BBIACTATH €€ COCTAaBHBIC | PEICHHS 3a7ad, AT OPUTMBI
pa3nuYHbIM 4acTH BBINOJIHEHUS Pa0OT B
KOHTEKCTaM; OTIPENIEJIATH STAllbI npodecCHOHAIBHON U

pelIeHus 3a1a4u, CMEXHBIX 001aCTIX

COCTAaBIISITH IUTaH OCHOBHBIEC UCTOYHUKHU

necTBus, UH(POPMALIIK U PECYPChI A

peann30BLIBaTh peleHus 3aaa4 u/unm

COCTABJICHHBIH IUIAH, npobisieM B

OTIPENIeIIATh npodecCHOHANBHOM U/HITH

HEO0XOIUMBIE PECYpPCHI COLIMAJIBHOM KOHTEKCTE

BBISBIIATH U 9()(HEKTUBHO | METOJbI paOOTHI B

UCKaTh HHPOPMALHIO, npodecCHOHAIBHON 1

HEOOXOIUMYIO ISt CMEXHBIX chepax

pelieHus 3a1a49u u/uim MOPSIJIOK OICHKH

POOIIEMBI pe3yJIbTaTOB PElICHUs 3a/1a4d

BJIaJI€Th aKTyaJIbHBIMU npodeccuoHanbHON

MeTOAaMHu paboThI B JeSITeIbHOCTH

npodeccuoHaabHON 1

CMEKHBIX cepax

OLIEHUBATH PE3yJIbTAT U

MOCTIC/ICTBHSI CBOUX

JeHCTBAN

(caMOCTOATENILHO UITH C

TTOMOIIIbI0 HACTABHUKA)
OK 02 OTIPEIEIATE 3aa9H TSI HOMEHKJIaTypa
HUcnonb3oBaTh novcka nH(opMaluy, MH(POPMALMOHHBIX
COBpPEMEHHbBIE IUTAHUPOBATH TPOLIECC WCTOYHUKOB, IPUMEHSIEMBIX
Cpe/CTBa TMOKCKa, MOKCKa, BEIOUPATH B TIpodecCHOHATLHON
aHanm3a u HEOOXOIMMbIE HCTOYHUKHU | JEATEILHOCTH
HWHTEPIPETALIH nHpOpMaLUH MIPUEMBI CTPYKTYPHUPOBaHUS
nH(pOpMAIUH 1 BBLIETISITH HanboJee HHpOpMAITUH
nH(pOpPMAITHOHHBIE | 3HAYMMOE B IEpeIHE dhopmar ohopmIreHUS
TEXHOJIOTUH IJIst nHPOPMALUH, Pe3yIbTaTOB MOUCKA
BBITIOJIHEHMS 33124 | CTPYKTYpHpPOBAaTh HHpOpPMaLUH
po¢eCCUOHANBHON | MOJIydaeMyo COBpPEMEHHBIE CPE/ICTBA U
JeSITENbHOCTH; nHpOpMaLHIO, YCTpOHCTBa




0(hOpMIISITH pe3ybTaThI
MOUCKA

OLICHUBATH
MPAKTHIECKYTO
3HAYHMOCTh PE3yJILTATOB
MOUCKA

MPUMEHSTD CPECTBA
HHPOPMAITHOHHBIX
TEXHOJIOT W JIJISI peIICHHUS
npodeccuoHaIbHBIX
3aga4

HCTIOB30BaTh
COBpEMEHHOE
MPOrpaMMHOE
obecrnieveHue B
npodeccnoHambHON
JeATEIIHOCTH
UCIIOJIb30BaTh Pa3IMYHbIC
U(POBBIE CPENCTBA IS
peieHus
npodeccuoHaIbHBIX
3a1a4

HH(POPMATH3AIHH, TOPATOK
WX IPUMCHCHHUSI
nporpaMMHOe oOecrieueHue B
npohecCUOHATBHOMN
JESITeTIbHOCTH, B TOM YHCIIC
nudpoBeIe cpeacTBa
MICHXOJIOTHYECKHIE OCHOBBI
JESITEBHOCTH KOJUTEKTHBA

OK 05
OcCymiecTBIATH
YCTHYIO H
MMMChMEHHYIO
KOMMYHUKAITHIO Ha
roCyJapCTBEHHOM
s3e1ke Poccniickon
denepauuu ¢

IPaMOTHO HM3JIaraTb CBOM
MBICIH ¥ OOPMIISITH
JOKYMEHTBI TI0
npodeccnoHabHOM
TEeMaTuKe Ha
rOCYJJApCTBEHHOM SI3bIKE
MPOSIBIISATH

TOJICPAHTHOCTL B paGoqu

MPaBUIIa IOCTPOCHUS YCTHBIX
COOOIICHUI
0COOEHHOCTH COLIMAJIBHOI'O U

KYJIbTYPHOTO KOHTEKCTa

yHieTom KOJUIEKTHBE

0COOCHHOCTEH

COLIMATIBHOTO U

KYJIbTYPHOTO

KOHTEKCTa,

OK 09 MMOHUMATD OOIIMHI CMBICT | TIPABUJIA IIOCTPOCHUS
[Tone30BaTeCs YETKO MPOU3HECCHHBIX MIPOCTBIX M CI0KHBIX
mpo(ecCHOHAaIbHOMN | BRICKAa3bIBAHUH Ha MpEJIJIOKEHUHN Ha
JIOKYMEHTAlled Ha | U3BECTHBIE TEMBI npodecCuOHANBHBIE TEMBI
rOCyJapcTBEeHHOM | (mpodeccroHaNbHBIE U OCHOBHBIE

1 MHOCTPAaHHOM
A3BIKaX.

OBITOBBIE), TOHUMATh
TEKCTHI Ha 6a30BBIC
rpoeccuoHanbHbIEC TEMBI
y4acTBOBATh B TUAIIOTAX
Ha 3HAKOMBIC 001ITHe U
rpoeccuoHanbHbIEC TEMBI
CTPOUTH MPOCTHIC
BBICKA3bIBaHUS O ceOe U O
cBOei
npodeccuoHamTbHON
JeSITEITBHOCTH

KpaTKo 000CHOBBIBAThH U
O0OBSCHATH CBOU
JeicTBHs (TEKYyIUE U
TJIAHUPYEMEIE)

001meynoTpeOuTeNEHBIE
ryaroisl (ObITOBas U
npodeccuoHanbHas JIEKCHKa)
JIEKCUYECKHI MUHUMYM,
OTHOCSIIIIUICS K OITUCAHUIO
MPEIMETOB, CPEACTB U
MPOLIECCOB
mpoheCcCHOHATBHOMN
JIeSITEeIbHOCTH

0CcOOEHHOCTH POHU3HOILICHHS
MpaBUJIa YTEHHUS TEKCTOB

pohecCUOHATBHOMN
HAINpaBICHHOCTH




MHCATh MPOCTHIC CBA3HBIC
COOOIIIEHUS HAa 3HAKOMBIC
WJIK HHTEPECYIOIINE

npodeccuoHaIbHbIC TEMBI

IK. 2.1
IIpoexTupoBarts
MOJYJIN
IPOrPaMMHOTO
oOecrieyeHus!.

MPOEKTHUPOBATH MOJTYJIH,
COOTBETCTBYIOIINE
Ou3Hec-3a1a4am.
CO371aBaTh
apXUTECKTypHBIC
JMarpaMMbl U
JOKYyMEHTAIIHNIO.
OIIPENIENIATH CTPYKTYPY U
uHTEpQech MoayIeH
aHaJIN3UPOBATH
TpeOOBaHUS K MOAYIIO H
OTIPEIEIISATH Ero
(yHKIIMOHANBHOCTh
MPOEKTUPOBATH
ApXUTEKTYPY MOJIYJIS,
BKJIIOYas BBIOOD
MOJXOSIINX NAaTTEPHOB
MPOEKTUPOBAHMS U
CTPYKTYPBI TaHHBIX
CO3/1aBaTh AUATPAMMBI
KJIaCCOB,
IIOCJIEI0BATENBHOCTEN U
MPOYMX JHArPAMM ISt
BU3yaJIN3aliU
MPOEKTHPYEMOT'O MOAYJIS
BBIOMPATH MOAXOISIINE
SI3BIKH
POrpaMMHUPOBAHUS U
TEXHOJIOTHH IS
peanu3anuyl MOIYJIst
POEKTUPOBATH
HHTEPQEHCHI
MPOrPaMMHOTO
o0ecrieyeHust is
B3aUMOJICHCTBHS C
JAPYTHEMHU MOJYJISIMH U
CHCTEeMaMH

YUYHUTBIBAaTh TPEOOBAHHS K
MacCIITabupyeMOCTH,
MPOU3BOIUTEIILHOCTH U
0€e301acHOCTH MPH
MPOEKTUPOBAHUU MOJLYJISI
MPOBOJIUTD AHAJIN3
ONITHUMH3ALUIO
MPOCKTUPYEMOTO MOIYJISI
TUIS TIOBBIIIICHUS €T0

s dexkTuBHOCTH U
Ka4yecTBa

OCHOBHBIE ITPUHIIMIIBI
MPOEKTHPOBAHUS MOJYJIeH
MPOTPaMMHOTO O0eCIIeUeHHsI
S3BIKU IPOrPaMMUPOBAHUS U
TEXHOJIOTHH JJISl pean3ainn
MOJyJIEN

NaTTEePHBI IPOEKTUPOBAHUS U
CTPYKTYPBI JaHHBIX JUIS
co3naHus 3PPEKTUBHBIX U
MacIITaOUpPyEeMbIX MOAYJICH
METO/IBI aHANH3a TPEOOBAHUN
1 CHIOCOOOB OIpEIEICHUS
(YHKIMOHAIBHOCTH MOJTYJIS
MPUHLMIIEL CO3IAHUS
uHTEpQEicoB IS
B3aUMOJICUCTBUS C IPYTUMU
MOJYJISIMUA ¥ CUCTEMaMHU
MPUHIUIIEI 00ecTieYeH s
0e30IacHOCTH,
MPOU3BOAUTENBHOCTH U
MacITabupyeMOCTH MPH
IPOEKTUPOBAHUM MOAYJIEN
METO/IbI aHAIN3a 1
ONTUMH3ALNU
IPOEKTUPYEMBIX MOAYJIEH
JUTSI TIOBBIIIICHUST UX

3¢ (heKTUBHOCTH U Ka4eCcTBa

MIPOEKTHPOBAHUS
monynent 110 ¢
y4eTOM TpeOOBaHUIA
3aKa3vmKa.
CO3/1aHusA
APXUTEKTYPHBIX
JIUarpamMm u
crienudukanuit
MOJTYJIEH.
oTpeAeTeHIs
nHTEP(PEICcoB U
B3aUMOJICUCTBUS
MOAYJIEH B CUCTEME.




[IK. 2.2 pa3pabatbiBaTh MOAYJIN SI3bIK IIPOrPaMMUPOBAHUS, CO3/1aHHE MOIyJIeH
PazpabatsiBath IIPOTPaMMHOIO OCHOBHbIE KOHCTPYKLIHH, IIPOrPaMMHOTO
MOJYJIH oOecrieyeHus ¢ CHUHTaKCHC oOecrieyeHus Ha
MIPOrpPaMMHOI0 HCIIOJIb30BaHUEM MaTTepHBI IPOEKTUPOBAHUS | PA3IUYHBIX A3BIKAX
o0ecrieyeHusl. Pa3NUYHBIX SI3BIKOB CTPYKTYPBI JaHHBIX IIPOrpaMMUPOBaHHUS

IIPOrPaMMHUPOBAHUA U MPUHIMIIBL CO3aHUS OTJaJKU U

TEXHOJIOTUH uHTEpQEHcoB s TECTUPOBAHUS

MIPUMEHATH NaTTEPHbI B3aUMOJICHCTBUS C APYTUMH | pa3paboTaHHBIX

IIPOCKTHPOBAHUS U MOJYJISIMUA ¥ CUCTEMaMH, MOJIyJIeH

CTPYKTYPBI JaHHBIX JJIS takux kak REST API, SOAP | mpumenenue

co3nanus 3QQeKTuBHBIX | paboTtac CTPYKTYpPHOTO U

1 MacHITabUPYyeMbIX MHCTPYMEHTAIbHBIM 00BEKTHO-

MOJIyJIei IPOTrPaMMHBIM OPUEHTUPOBAHHOTO

aHaJIM3UPOBATH obecrieyeHrEM IPOrpaMMHUPOBAHUS

TpeOOBaHUS U METOABI ONTUMHU3AIMU KOJa | ONTUMH3ALKHU KOJa U

OTIPENIEeIIATh U alNrOpuTMOB ITOPUTMOB

(yHKIIMOHANBHOCTh 3¢ PEKTHBHBIC AITOPUTMBI U | IPOTPAMMHBIX

MOy CTPYKTYPBI JaHHBIX JUI MoJyJIed s

co3zaBaTh UHTEPPEHCH TIOBBIILICHUS YBEJTHYCHUS

JUTS B3aMMOJEMCTBUSA C MIPOU3BOAUTEIHLHOCTH MIPOU3BOAUTEIHHOCTH

JIPYTUMH MOJTYJIIMU U MHOTOIIOTOYHOCTH B MOHHUTOPUHTA U

crucTeMaMHu MPOrPaMMHBIX MOIYJISIX aHanu3a

o0ecreunBaTh METOABI ONTUMHU3ALNN MIPOU3BOIUTEIHHOCTH

0€3011aCHOCTb, CETEBBIX MPOTOKOJIOB JIJIsS MIPUIIOKEHUIH

MIPOU3BOJUTEIBHOCTD U YCKOpEHHUs1 0OMEHa TaHHbIMU

MacIITaOUPyeMOCTh IPH | KAIIUPOBAHUE TAHHBIX

pa3paboTke MOJyJIei YIPaBJICHUE MaMAThIO

ONITHMHU3HUPOBATH TEXHUKH TTOBBIICHUS

MIPOEKTUPYEMbIE MOIYJIH | TIPOU3BOANUTEILHOCTH

JUTSL TIOBBIIIIEHUS UX MPOTPaMMHOT0 O0eCIIeYeHHsI

3¢ heKkTUBHOCTH U

KayecTBa

pabotath ¢ cucTeMoit

KOHTpOJIS Bepcuit

yJIydiIaTh

MIPOU3BOJUTEIBHOCTD

MO/TyJI€H, BBISBIIAS U

yCTpaHss y3KHe MecTa

MIPOBOANTH aHAJIN3 U

MOHHUTOPUHT

MIPOM3BOAUTEIHHOCTH

MIPHIIOKEHU I

MPUMEHSTH HHCTPYMEHTHI

IUTs pehakTOpuHTA U

ONITUMU3AIIUT

IPOrpPaMMHOI0 KOfia
[IK. 2.3 HWHTETPUPOBATh MOAYJIHU U | OOIIMX NPUHIIMIIOB UHTErpaluu
BremonHsTh KOMITOHEHTHI, (YHKIIMOHUPOBAHUS MIPOrpaMMHBIX
HHTETpaLIo o0ecrieunBas ux anmnapaTHbIX, IPOTPaMMHBIX | MOAYJEH 1
MoayJsen u B3aNMOJecTBHE Y IPOTpaMMHO-aNMapaTHbIX | KOMIIOHEHTOB B
KOMITOHEHTOB paborats ¢ APl u CpEJCTB aIMUHUCTPUPYEMON | €IMHOE MPOrPaMMHOE
IIPOTPaMMHOI'0 yCTaHaBJIUBaTh HMH(POPMaIMOHHO- peleHue
oOecrieyeHus!. COCIMHEHMUS MEK Y KOMMYHHKaIlUOHHOMN pabotsl ¢ API u Be6-

KOMIIOHEHTaMU CHCTEMBL CepBUCAMU JUIIS




OTCIIC)KUBATh U
YCTpaHATh KOH(PIUKTH U

MCKAYHAPOAHLIX CTAHAAPTOB
JIOKaJIbHBIX

B3aUMOJIEUCTBUS
MEXIY MOIYIISIMHI

OomKOKK UHTETPaLuu BBIUMCIIUTEIBHBIX CETEeH paboTsl ¢
aHaAJIM3UPOBATh U METO/Ibl U TIOJXOMBI K MHTETPALlHOHHBIMU
OTIPENEJIATh 3aBUCUMOCTH | MHTETPalluy MOAYJIeH u mw1atpopMaMu 1
MEXy MOIYJISIMU U KOMIIOHEHTOB HHCTPYMEHTaMHU
KOMITOHEHTaMH MIPUHLIUIIBI oOecrieyeHust
paboTtaTh ¢ pa3NMYHBIME | BEpCHOHUPOBAHUS H COBMECTHUMOCTHU U
(opmaTamu JaHHBIX U YIpaBJICHUs] N3MEHEHUSIMU CTaOMIIBHOCTH
MIPOTOKOJIaMHU TI€peIaun MIpU UHTETpaLiu CUCTEMBI
JAHHBIX MPUHIMIEI 0€30MaCHOCTH
IIPY MHTETpalvu MOAyJel u
KOMIIOHEHTOB

IIK. 2.4 aHAJIU3UPOBATh MPUHLIMIBI U METOJIBI OTNAJIKH

BremonHsTh TpeOOBaHUs K TECTUPOBAHUS MIPOrpaMMHOT0

TECTUPOBAHUE U [IPOTPaMMHOMY IIPOrpaMMHOro obecrieueHus. | oOecreyeHus Ha

OTJIAJKY 00€eCTeYeHUI0 1 OCHOBBI IPOIPaMMHUPOBAHUS | YPOBHE MPOTrPaMMHBIX

MIPOrPaMMHOT0O COCTaBJIAThH IJIAHBI U apXUTEKTYpPbI MoyJen

o0ecrieyeHusl. TECTHPOBAHHUS. MIPOrPaMMHOI0 O0ECIICUEHHsI. | TECTUPOBAHUS
CO37aBaTh TECTOBbBIC OCHOBHI 0a3 maHHbIX 1 SQL- | mporpamMmmHOTO
CIICHApUU U TECT-KEUCHI 3aI1pocoB. oOecrieyeHust
IUIs1 IPOBEPKHU WHCTPYMEHTHI JUIs1 (hopmupoBaHus
(YHKINOHAIBHOCTH U ABTOMAaTH3aLUU TECTOBBIX CLICHAPHEB
COOTBETCTBHUSI TECTUPOBAHUS MOJITOTOBKHU TECTOBBIX
TpeOOBaHHSM. OCHOBBI pa3pa0dOTKH U wiaThopm (YCTaHOBKA
BBINOJIHATH TECTUPOBAHMUE | OTIAIKU IPOIPAMMHOTO OTIepaLMOHHON
IPOrPaMMHOTO obecrieyeHns! Ha Pa3HbIX CUCTEMBHI,
oOecrieyeHus BpYYHYIO M | SI3bIKaX [IPOTPaMMHUPOBAHUSL | JOMONHUTENIbHOTO [10
aBTOMaTH3UPOBATh noHsATHe Aedexra U JIpyroro 1o
MPOLIECC TECTUPOBAHUSL. MPOrpaMMHOI0 00ecreueHusT | He0OXOIUMOCTH)
aHAJIU3UPOBATH KpuTepuu kadectsa 110 OIIEHKH 00beMa
pe3yabTaThl BUJBI U THIIBI TecTHpoBaHus | TectupoBanus [10 ¢
TECTUPOBAHMA U 110 LEJIBIO OIPEIeTIeHUS
JIOKYMEHTHPOBATh TEXHHUKH PyYHOTO HEOOXOMMBIX
HaliIeHHbIE OIUOKH. TECTUPOBAHHUS PecypcoB i ero
pa3pabatsiBaTh TEXHUKHU BBITIOJIHEHHS
CTpaTeruy OTIAIKU U ABTOMAaTH3UPOBAHHOT'O HACTPOHKHU TECTOBOM
WCIIPABIISATH OIIHOKH B TECTUPOBAHHUS CPEJIbI U ammmapaTHbIX

MPOTPaMMHOM
o0ecreyeHu .
BBITTOJIHSITH MOJTyJIbHBIC
TECTHI C UCIIOJIb30BAHUEM
HHCTPYMEHTOB
TECTUPOBAHHS, B TOM
qrcie
aBTOMATHU3UPOBAHHOTO
TECTUPOBAHUS
WCTIOJIB30BaTh CUCTEMBI
koHTpOJIs Aedexror [10
COCTABIISITh OTYET O
BBINOJIHEHUN
tectupoBanus 110

JKU3HEHHBIN UK JIe(eKTa
110

MIPUHLIUITEL PabOTHI B
CHUCTeMEe KOHTPOJIA Ae(PEeKTOB
OCHOBHBIE MTOHATHS O
kauectse [10

CpPEeACTB IS
BBITIOJTHEHHS
tectuposanus 110 B
COOTBETCTBHH C
3aJaHUeM Ha
TECTUPOBaHHE B
Ipesesax cBoeu
KOMITETEHIINU
¢dhopmupoBaHus 1
Npe/ICTaBICHUSI
OTYETHOCTH O
MOJITOTOBKE K
BBITIOJTHEHHUIO 3a/1aHUS
Ha TecTupoBanue 10
B COOTBETCTBUHU C
YCTaHOBJIEHHBIMU
perinaMeHTaMu




BBIIIOJIHEHUS
TECTOBBIX MIPOIEAYP
Ha TECTOBBIX JaHHBIX

[IK. 2.5 OIHCHIBATh CTaHIaPThl TEXHUYCCKOH CO3/1aHus
OcyuiecTBIsATH (YHKIIMOHATEHOCTh JIOKYMEHTAIH TEXHUYECKOU
JOKYMEHTUPOBAHUE | MOAYJICH B TIPUHITHITBI JIOKYMEHTAIAHN JIJIS
MPOrPaMMHBIX JIOKYMEHTAIHH JIOKYMEHTUPOBAHUS Mo TyJIeH
MOJyJIeH CO3/1aBaTh JIHATPAMMBI MPOrPaMMHOTO OOECIICYCHUSI | JOKYMCHTHUPOBAHHSI
MPOTPaMMHOTO JUTSL MILTFOCTPAITUH WHCTPYMEHTHI JJIsl co37anust | koaa, APl u
obecrieueHusI. paboTe Moy nIEi TEXHUYECKON JOKYMEHTa | WHTepdeicoB
MIPOrPaMMHUPOBATh C Y KOMMCHTHUPOBAHUS KOJIa paboTsI co
HCTOJIb30BaHUEM CTECUATN3UPOBAHHBIM
KOMMEHTApHEB IS I10 o
JOKYMCHTHUPOBAHUA KOOa JOKYMCHTHUPOBAHUTIO
HCIIOJIb30BaTh MPOrPaMMHOI0 KO/Ia

CIHELUAIbHBIE METKU/TETH
JUTSL OTMETKH BayKHBIX
yacTed KoJa B
JOKYMEHTaINH

BECTH JKypHaI
A3MEHEHUN U
(hukcupoBath
OOHOBJICHUS
MIPOrpaMMHBIX MOAYJIEN
pa3duBaTh MOIYJH Ha
JIOTHYECKHE OJIOKH U
OITMCBIBATH KaXKIBIN OJIOK
OTJIENBHO

BKJIFOYATh B
JOKYMEHTALHIO
0COOEHHOCTH MOJTyJIEH,
TaKHe KaK OrpaHHUYECHMUS,
YSI3BUIMOCTH WIIH
ONTUMAJIHBIE HACTPOUKH
[IPOBOAMTD PETYIISPHOE
0oOHOBIIEHUE
JOKYMEHTAINH [IPH
M3MEHEHUHU MOAYJeH nin
no0aBIeHUH HOBOT'O
(dyHKUMOHAaIA.

1.2. Opcanuzayusa meKyuie2o KOHMpPOJisA YCneeaemMoCmu u_npomelcymoyHou ammecmayuu no
UMO2aM 0CEOCHUA NPOZPAMMbL MEHCOUCUUNTUHAPDHO20 KYypCa

B nepuox o6yuenus mo oopazosatenpHOU nmporpamme CIIO ocymiecTBiasieTCATEKYIUNA KOHTPOIIb
yCIIeBAEMOCTH CTYACHTOB, IPOMEXKYTOUHAS aTTecTalus o yueOHbIM quctuminHam 1 M/IK.

Texymuit KOHTPOIb OCYIIECTBIISETCS B TIpeesiax y4eOHOro BpEMEHH, OTBEACHHOTOHA yUeOHYIO
TUCIUIUIAHY, OIEHUBAETCS MO MATHOATFHOW mmikanme. Tekymuil KOHTPOIb MPOBOAUTCSA C IENbIO
00BEKTUBHOM OIIEHKH Ka4eCTBA OCBOCHUS MPOTPAMMBI JUCITUTIIINHBI, @ TAK)Ke CTUMYJIMPOBAHUS YICOHOM
JEeSTeIbHOCTH CTYJIEHTOB, MOJATOTOBKH K MPOMEXYTOYHOH aTTecTaluu M 00eCleYeHUs] MaKCUMalIbHON
s dexTuBHOCTH yueOHOro mporecca. /s OLIEHKM KayecTBa MOATOTOBKH HCHOJB3YIOTCS pPazIUYHbIC
GbopMBI M MeTOIBI KOHTpOJsA. TeKymuid KOHTPOJIb MUCIUIUIMHBI OCYIIECTBISIETCS B (OpPME YCTHOTO
OIpOCa; 3alIUThl MPAKTUYECKUX 3aJaHuM, pedepara, TBOPUECKUX PaOOT; BBHINOJHEHUS KOHTPOJBHBIX U
TECTOBBIX 3aJlaHWi; PEIICHUs CUTYallMOHHBIX 3aJad M JpYrux (opM KOHTPOIs, MPEIyCMOTPEHHBIX
MIPOrpaMMOM JUCHUIIIINHBL.




[IpomexyTouHass arrecTalsi HpoBOAMTCS B (GopMe, MPEeIyCMOTPEHHOW IJIaHOM Y4eOHOTO
nporiecca: sk3amena, A hepeHInpoOBaHHOTO 3a4eTa, 3a4eTa.

B nepuox cioxHOW CaHUTAPHO-3MUAEMUOJIOIMYECKON OOCTAHOBKM WM JPYTHX CUTYalUsX
HEBO3MOXXHOCTH OYHOTO OOY4YeHHS W TPOBEJCHHUS AaTTECTAllMM  CTYACHTOB KOJUIEDK pealu3yer
o0Opa3oBaTeNbHbIe MPOrPaMMbl HIIM UX YaCTH C MPUMEHEHUEMAIIEKTPOHHOIO O0YUYEeHHS, AUCTAHIIMOHHBIX
00pa3oBaTEeNbHBIX TEXHOJOTHHA BIPEIYCMOTPEHHBIX 3aKOHOAATEIBLCTBOM (hopMax OOyUCHHS WM IPU MX
COYETAaHWM, MPHU MPOBEIACHUH Y4YeOHBIX 3aHATUN, MPAKTUK, TEKYIIEro KOHTPOJSI YCIIEBaeMOCTH,
MIPOMEKYTOYHOM aTTeCTAllH 00yYaIOIIUXCS.

®opma npomexyTouHoi arrectanuu no auctuiimae MJIK 02.02. OcyiuecTBiieHue UHTETpaliu
IIPOTPaMMHBIX MOJYJIEH — K3aMEH.
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2. KOHTPOJIb 1 OIIEHKA OCBOEHUSA NTPOI'PAMMBbBI MEXKJIUCIHUIIVIMHAPHOI'O
KYPCA

2.1. [lepeyeHb BONIPOCOB U 33IaHM JIJISl TEKYIIEr0 KOHTPOJISA

B pesynbrate Texymei arrectanuu no M/IK 02.02. OcyuiecTBieHre HHTErpauy IporpaMMHBIX
MOJyJIe OCYIIECTBISETCS MpoBepKa CHOPMUPOBAHHOCTH YMEHMM M 3HAHWUW, HaIlPaBJICHHBIX Ha
dopmupoBanue cootBeTcTBYOIMX OI'OC CIIO 06mux u npohecCuoHaTbHBIX KOMIIETCHIIUH.
[lepeuenpb mpakTHUYECKUX padoOT.

IIpakTHyeckoe 3ansitue «Pa3padoTka CTPYKTYpPbI POEKTA»

Hean pa6oThi:
@opMHUpPOBaHUE HABBHIKOB IIOCTAHOBKM 337auydl M pa3pabOTKU TEXHUYECKOTO 3a/JaHus Ha
IIPOTPaMMHBIN IIPOJYKT.
3ananmue
1. BriOpatb BapuaHT 3a/1aHUs Ha IPOEKTUPOBAHUE U PA3pabOTKy yueOHOI NporpaMmsl.
2. B cooTBeTcTBMM C BapMaHTOM BBIIOJIHHUTH Pa3pabOTKy TEXHUYECKOIO 3aJaHMs, KOTOpPOE
JIOJPKHO BKJIFOYATh:
— BBEJICHUE;
— OCHOBaHHUE i pa3paboTKy;
— Ha3HAuYCHHUE;
— TpeOOBaHUs K MPOTrpaMMe U TPOTPAMMHOMY TPOJIYKTY;
— TpeOOoBaHUs K MPOTrPaMMHON JTOKYMEHTAIIHH.
3. Odopmuts otyer. ConepxkaHue oT4era:
— Tema J1abopaTopHOil paboThI
— 1eJIb 1a0opaToOpHOM paboThI
— OTBETHI HAa KOHTPOJIbHBIE BONIPOCHI
— 3aJjaHue Ha JabopaToOpHYIO paboTy
— pa3paboTaHHOE TEXHUYECKOE 3a/laHHE
— BBIBOJIBI 110 IIPOJIENIaHHON padoTe.
Bapuantsl 3a1aHui

1. BBecTu BelecTBEHHYIO MAaTPHILy Pa3MEPHOCTH N * m MOCTPOYHO, @ BEIBECTH IO CTOJIONAM.

2. BBISSCHUTD CKOJIBKO MOJIOKUTEIBHBIX JIEMEHTOB COACPKUT MaTpHUIlA pa3MEpPHOCTH n * m ,
ecid a ij = sin(i+j/2).

3. Jlana KBajpaTHas BEUICCTBEHHAs MaTpHIIAa Pa3MEPHOCTH N. SIBiseTcs M MaTpuia
CHMMETPHYHON OTHOCUTEIIHHO INIABHOM TMaroHalH.

4. Jlana xBasipaTHas BEIIECTBEHHAs! MaTpHIlA pa3MEPHOCTH N. TpaHCIIOHUPOBATH MATPHILY.

5. Jlana xBaJpaTHas BEIIECTBEHHAss MaTpHUIla pa3MepHOCTH N. CpaBHUTH CyMMY 3JIEMEHTOB

MaTpUIIbl Ha TJIaBHOM M MOOOYHOMN JUAroHasX.

6. Jlana kBagpaTHasl BEIIECTBEHHAs MaTpHUIla pa3MepHOCTH n. HailThm KOIMYeCTBO HYJIEBBIX

3JIEMEHTOB, CTOSIIMX: BBIIIE IIaBHOM AMAaroHalHN;
HIKE TJIaBHOM JIMaroHalu;
BBIIIIE U HIKE TOOOYHOM.

7. JlaHa BemlecTBEHHass MaTpuiia pasMepHocTH n * m. Ilo marpuie mosydnuTh JOrMYECKHMA
BEKTOD, IPUCBOUB €ro k-oMy 35ieMeHTy 3HaueHue True , eciy BBIIOJHEHO YKa3aHHOE YCIOBUE U 3HaYCHHE
False nnaue:

BCE AJIeMEHTHI k cTONIOIa HYJIeBBIE;
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9JIEMEHTHI K CTPOKH MaTpHUIlbl YHOPSI0YEHBI IO YOBIBAHUIO;
k ctpoka maccuBa cMMMeETpUYHA.
8. Jlana BemlecTBeHHasi MaTpuia pasMepHocTd n * m. ChopMupoBaTh BEKTOp b, B KOTOPOM
AJIEMEHTHI BBIYUCIIAIOTCS KaK: IPOU3BEJCHHUE JIEMEHTOB COOTBETCTBYIOIINX CTPOK;
cpenHee apupMETHIECKOE COOTBETCTBYIOIIUX CTOJIONOB;
pPa3HOCTh HAMOONBIIMX W HAWMEHBLIMX 3JIEMEHTOB COOTBETCTBYIOIIUX

CTpPOK;
3HAYEHUS TEPBBIX OTPULIATENIBHBIX AIIEMEHTOB B CTOJIOLE.

9. Jlana BeliecTBeHHas MarTpuiia pa3MepHOCTH n * m. BeiBectu HOMepa cCTOIOLOB,
COJIEprKaIlMX TOJIbKO OTPULIATEIbHBIE AIIEMEHTHI.

10. JlaHa BelecTBEHHAsi MaTPHIIA pa3MEPHOCTH N * m. BrIBecTH HOMEpa CTPOK, COJEPKAIIUX
OO0JIbIIIE MTOJIOKUTEIBHBIX AJIEMEHTOB, YeM OTPHUIIATEIbHBIX.

11. Jlana BemiecTBeHHas maTpuia pazMepHocTd n * m. Haiftu olmiyro cymMMmy 351eMEHTOB
TOJIBKO T€X CTOJIOIIOB, KOTOPBIE UMEIOT XOTS ObI OJJUH HYJIEBOU AJIEMEHT.

12. Jlana BemiecTBeHHass Marpuiia pasMepHocTH n * m. IlomeHATH MecTamMu CTPOKH C
MaKCUMaJIbHbIM 1 MUHUMAaJIbHBIM 3JIEMEHTAMU.

13. Jlana BelecTBEHHAs! MaTpUIla pa3MepHOCTU n * m. Y aanuTh k cTonben MaTpuiibl.

14. Jlana BeliecTBEHHasl KBaJpaTHas MaTpula pazMepHocTy n. [ToMeHsaTh MecTaMu 371€MEHThI
TJIABHOHM ¥ TOOOYHOM JMArOHAJICH MATPUIIBL: 110 CTPOKAM; TI0 CTOJIOIaM.

15. Jlana BelecTBEHHas MaTpula pa3MEpHOCTH M * n. YHOPSAOYUTH 3JIEMEHTHI Ka)I0i
YETHOW CTPOKH I10 BO3PACTaHUIO.

16. JlaHa BellecTBEHHAs MaTpULia pa3MEPHOCTH m * n. PacrosoXuTh BCe 3JI€MEHThI MAaTPHULIBI
1o yobsiBaHH0. OOX0]] MaTPHULBI OCYIIECTBIISATh MO CTPOKAM.

17. JlaHa BelleCTBEHHas MaTpula pa3MepHocTH m * n. OmnpenenuTb HMHIEKCHl MEPBOTO
HYJIEBOTO 3JIeMeHTa MaTpHibl. O0X0/1 MaTPHIIbI OCYIIECTBIISTH MO CTOJI0AM.

18. N3BecTHO nosoxeHue AByX (ep3ei Ha maxMaTHOH Jtocke. bploT in oHu apyr apyra?

KonTpoJibHbIe Bonpockl

1. [lepeuncnure sTansl pa3pabOTKH MPOrPAMMHBIX ITPOTYKTOB.

2. Jy1st 4ero HEOOXOIMMO TEXHUUECKOE 3a/IaHHe?

3. KTto 3anmmaeTtcst pa3paboTKoi TEXHUYECKOTO 3a/IaHUs?

4. Kaxue myHKTBI BKIIOYAaEeT TEXHUYECKOE 3a1aHue?

Coaep:xxanue oT4yera

1) THUTYJIBHBIN JIHUCT.

2) HaumenoBanue u 1eib paboTHI.

3) Kpatkoe TeopeTnueckoe onvcanue.

4) 3ajanne Ha T1a0OpaTOPHYIO padoTy.

5) JIuCTUHT POrpaMMBl.

Pe?)y.]'IBTaTI)I BBITTIOJIHCHUS IPOTpaMMBbl

IIpakTH4yeckoe 3ansitue «Pazpadomra mooynvHol cmpyKmypsl npoekma (Ouazpammul
Mmooyneir)»
Pa3pa0oTka 3CKH3HOIO0 MPOEKTa
OCKM3HBIM TPOEKT BO3HMKAET KakK pe3yiapTaT aHalu3a TpeOOBaHMUN, TPEIBbIBICHHBIX K

MIpOrpaMMHOMY IPOAYKTY. B HeM B 0011eM Bue GopMyIUpYyIOTCs yKa3aHUs IO CO3/AaHUI0 TPOrPaMMHOTO
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IPOAYKTA. 3/1€Ch CTABUTCS 3a/1a4a 7Sl KAXKA0T0 pa3paboTyMKa, OMUCHIBAIOTCS QJITOPUTM PEIIEHUS 3a/1auH,
CIOCOOBI B3aMMOJCUCTBHUS CO3/1aBa€MOr0 MPOJYKTA C IPYTMMHU MPOrpaMMaMy U YCTPOWCTBAMH BBOJIA-
BBIBOJIa, BEIOMPAIOTCSI CTPYKTYPhI JIaHHBIX, ONPEAEISIOTCS COCOObI XpaHEHUsS JAHHBIX HA JIUCKE WUJIM B
0a3e JaHHBIX.

OCKU3HBIM TPOEKT HE MOXKET ObITh ciumkoM OombmuM. OH JODKEH OBITh 0003pHMBIM,
CXEMaTUYHbIM, YETKO MOKAa3bIBAIOIIMM OCHOBHBIE 3Tallbl CO3J@aHMs MPOrpaMMHOro Mpoaykra. OObIYHO
JCKU3HBIA MPOEKT COJEPXKHUT He Ooisblie 5— 6 crpanul Tekcra. K Hemy mpuiiararorcss JuarpaMmsl,
PUCYHKH U YEPTEXKH, a TAKXKE KAJICHJAPHBIN IJIaH BBIITOJIHEHUS IIPOEKTA.

[Tocne TOro Kak 3CKU3HBIA NMPOEKT CO3[aH, OH Pa3/aeTcs BCEM YYacTHUKaM pa3paOdOTKU JUIs
u3ydeHuss u obcyxneHus. Kaxnapiii pa3paboTuyuk 0OIyMBIBAaeT CBOW YYacTOK INPOEKTa, BHOCHT CBOHM
MIPEJIOKEHUS U IONOJTHEHUSI, KOHKPETU3UPYET IJIaH BBINOJIHEHUS [TPOEKTA.

Pa3paGoTka TeXHH4eCKOI0 MpoOeKTa

[Tocne wW3y4yeHHs] ICKU3HOIO IMPOEKTa BCEMH 3aMHTEPECOBAHHBIMM JIMIIAMU HACTYHAaeT BpeMs
CO3JIaHMsI TEXHUYECKOro MpoeKTa. B ero o0cyxaeHnn MpUHUMAET yyacTue BCs KOMaH/Aa pa3paboTYMKOB
0]l PYKOBOJCTBOM MeHemKepa mpoekTa. Kaxiaplii pa3pabOTUMK BHOCHT CBOM MPEUIOKEHHS 110
peaiM3alMy M YJYy4YLICHWIO IIPOEKTa, YTOYHSAET W JETAIU3UPYET OTHOCAIIMECS K HEMY IOJOXKCHMS
IIPOEKTa, COrJIacyeT MHTEeP(ENCHI C IpyruMu pa3paboTyuKaMHU.

TexHuueckuit mpoekT OyAeT pabourM JTOKYMEHTOM Ha BCE BPEMsI PEaTH3alMU MPOEKTa, TOITOMY
OH JIOJDKEH OBITh IOHSATEH W MPUEMJIEM JIJISl BCEX MPOrPaMMHCTOB. B HEM HE TOKHO OBITH HETOMOJIBOK,
JIBYCMBICIIEHHOCTEH, HE I0JKHO OCTaBaThCs IPOOEIOB U HEJOTOBOPEHHOCTEH.

[Ipu pa3paboOTKEe TEXHUYECKOIO MPOEKTa OKOHYATENbHO ONpeAensercs KOoHQUTryparus
TEXHUYECKHUX CPEJCTB, M BCs JalibHeimas paboTa BeeTcs ¢ y4eTOM 3TOi KOoH(UTrypauuu. Y TouHseTcs
OlEpallMOHHAs cpena, B KOTOpod OyneT (pyHKIMOHUpPOBATh HPOTPaMMHBIM HPOAYKT, U CHCTEMHOE
nporpammHoe obecrieuenue. Harpumep, Web-npunoxxenue pabortaer B Opaysepe. bpayseps! no-pasHomy
uHTepnpeTupyoT s3biku HTML u JavaScript, mosToMy Hazno cpasy pemuTh, OyJeT JIu MporpaMMHBIN
MPOAYKT PacCUMTaH Ha OINpe/IeIeHHbI Opay3ep WM OH JOJKeH paboTarh B Jr00oM. B mepBom ciyuae
pa3paboTUYUKHN MOTYT BKJIIOUUTH B MPOAYKT JONOJHUTENbHBIE BO3MOXHOCTH A3bikoB HTML 1 JavaScript,
UHTEPIpETUPYyEMbIE JaHHBIM Opay3epoM, BO BTOPOM — JOJIKHBI MCIOJIb30BaTh TOJBKO CTaHJIAPTHbIE
KOHCTPYKIIMHU, YTO MOXKET 3HAUUTENBHO 3aTPYAHUTH pa3paboTKy.

B TexHMYeCKOM MPOEKTe YTOUHSIOTCS TUIIBI U CTPYKTYPBI HCXOJIHBIX U MIPOMEKYTOUHBIX JaHHBIX,
MOJTHOCTBIO JIETAIM3UPYETCS AJTOPUTM peIIeHUs 337a4yd. 3agada pa3OuBaeTcs Ha MOJIYJH, KOTOpbIE
pacnpenensoTcs Cpeiy MporpaMMHUCTOB.

[Tpu 0OBEKTHO-OPUEHTHPOBAHHOM MPOEKTUPOBAHUN B TEXHUYECKOM IPOEKTE OIPENENIOTCS BCE
00BEKTHI, HEOOXOAMMBIE Ul OCYIIECTBIECHHUS MPOEKTA U BBIABISIOTCS CBS3U MeXAy HUMHU. [loaHOCTBIO
BBIIIMCBIBAETCS CTPOEHUE KaXJ0ro oObekTa, ero moijii U Meronabl. OOBEKThl 3alMUCHIBAIOTCS B BUJE
nHTepPecoB MM abCTPaKTHBIX KJIACCOB, JajbHeHIas pa3paboTka KOTOPHIX MOPYUYaeTCsi KOHKPETHBIM
MIPOrpaMMHUCTaM.

[Tocne mpopabOTKM TEXHUYECKOTO MPOEKTa KaXKAbIM YYaCTHHUKOM pa3paboTKuU coOuparoTcs |
00o01maroTcss X yrouHeHHs M 3ameuyaHus. OKoHYaTenbHas BEpCHsl MPOEKTa O0CYXKIaeTcs KOMaHAOH
pa3paboTuukoB. MeHeKep MPOeKTa BBIHOCHT TEXHMYECKHH MPOEKT Ha YTBEPXKACHUE PYKOBOJICTBOM
(bupMbI-pa3paboTINKa M 3aKa3YUKOM MPOTrPaMMHOrO MpoxaykTa. Ilocie 3TOro TeXHHUYECKUH MHpPOEKT
CTaHOBHUTCS Pa0OYMM MPOEKTOM JJISi TPYIIIBI pa3pabOTUMKOB.

Pa6ouuii npoekT

[Tocne yTBepKAEHNS TEXHUUECKOTO IIPOEKTa OH CTAHOBUTCSI OCHOBHBIM PaO04YHMM JTOKYMEHTOM JIJIst

13



KOMaHJIbl pa3pabOTYMKOB MPOTrPAMMHOTO MPOAYKTa. PabGouuii mMpoeKT — 3TO OOJIBIION, MOApPOOHBII
JOKYMEHT, HanOoJiee TIOJTHO OMHUCHIBAIONINI OyayIInii MPOrpaMMHBIA MPOIYKT | IJIaH ero co3fanus. B
HEM CoJiepXKaTcs JAETAlbHbIE yKa3aHHs KaXIOMy pa3paOOTUMKy M KOMaHIE B IIEJIOM, OIpeJesieHa
CTpyKTypa 0a3bl JaHHBIX W JAPYTUX XPaHWIHIL ITaHHBIX, KOTOPOW OyIyT pPYyKOBOJCTBOBATHCS BCE
pa3paboTunku. Kopoue roBopsi, B pabodeM MPOEKTE JOKHBI COJCPKAThCS BCE CBEACHHS, HY)KHBIC
Ka)KJ0MY pa3paboTurKy U KOMaH/e B 11eJI0M. B 4acTHOCTH, B HEM JIOJIKHBI OBIThH 3aIIMCAHBI ATAIbl U CPOKU
pa3paboTKu, 4TOOBI KaXk/Iblil MPOrpaMMHCT TBEPO 3HAI UX.

[Tpu 00BEKTHO-OPUEHTUPOBAHHOM IPOSKTUPOBAHUU B pab0UYeM MPOEKTE JOTKHBI ObITH MOJIHOCTHIO
OIMCAaHBI BCE KJIACCHI U CBSI3U MEX]Ly HUMH. DTO OMMCAHUE MOXHO CJIeJIaTh B BUJE a0CTPAKTHBIX KJI1acCOB
iy uaTepdeiicoB, Ha S3bIKE pa3paOOTKH WIH Ha S3BIKE OMMCaHus. BaxxHO, 4TOOBI Bce YUaCTHUKU MPOCKTA
MPaBUIILHO TTOHUMAJIX 3Ty 3aIUCh U OJIMHAKOBO UHTEPIIPETUPOBAIIU €€.

Kaxxiomy y4acTHUKY MpOEKTa BBIAACTCS dK3eMILIIp pabodero npoekrta. [Ipu BCsIkoM n3MeHEHUH
pabouero mpoeKTa YYacTHUKHM MOJIYYaroT €ro HOBYIO BepcHio. B Hacrosimiee Bpems ¢ pazButueM Web-
TEXHOJIOTUH, KaK IPaBUJIO, CO3JaeTC COOCTBEHHBIN CAlT A KaXA0To npoekTa. Bee paboune 1oKyMeHTHI
MyOJIUKYIOTCS Ha 9TOM CaiTe, a MPH KaKI0OM UX U3MEHEHUH YYaCTHUKH MPOEKTA MOJIy4aloT YBEAOMIICHHE
T10 3JIEKTPOHHOM MOYTE.

Yupaxuenus

1. Pa3paboraiiTe mpoeKT aBTOMAaTU3aUK OMOIMOTEYHOTO KaTaiora.

2. [IpoBenute ananu3 paboTHI 1eKaHaTa U pa3paboTalTe MPOEKT €r0 aBTOMATU3AINH.

3. [Ipoananusupyiite MHPOPMAILMOHHBIE MOTOKM Ballero (axkyjibTeTa U CHPOEKTUPYHTE

KOMITBIOTEPHYIO CUCTEMY UX 00pabOTKH.

IIpakTuueckoe 3ansaTne «Pazpadorka nepeynst apreakToB U NPOTOKOJIOB MPOCKTA)

CucreMHBIH aHAJIN3 U IIYTH PelleHUs 3212491

[Tpu paszpadotke IIC yenoBek umeer neno ¢ cucreMamu. [lon cucmemou OyneM MOHUMATh
COBOKYITHOCTh B3aMMOJEHMCTBYIOIUX (HAXOAAIIUXCA B OTHOIIEHHUSX) APYr ¢ Japyrom snemeHToB. IIC
MOKHO pacCMaTpHUBaTh KaK MPUMep CUCTEMBbI. JIornuecku CBsA3aHHBIN HAOOp MPOrpaMM SBISETCSA APYTUM
npuMepoM cuctembl. JIrobasi oTAenbHas MmporpamMma Takxke sBisgeTcs: cucremou. [loHsITh cucremy —
3HAYUT OCMBICIICHHO TIepeOpaTh BCE MyTH B3aUMOJICUCTBHS MEXKIY €€ DIIEMEHTaMHU.

I{embro CICTEMHOT0 aHAJIN3a B HanOoJIee 00IIeM BU/IE SIBIIICTCS OIMCAHUE U UCCISIOBAHHUE CHCTEM,
omnpezeneHue myrei u MetofoB pa3padorku [10. Cucrema xapakTepusyeTcsi CTpPYKTypOi U MOBEIECHUEM.
[MpumenutensHo K pa3padorke 1O cucTemHBI aHAMM3 MPENCTaBIseT COOOM aHaIN3 CYyIIECTBYIOIIEH
CTPYKTYpbI OTHOIIIEHUH B paMKaX KOHKPETHOU MPEeIMETHOM 00JIaCTH, BBISIBICHUE POJIM U MeCTa OyayIien
MPOrPaMMHOM CHCTEMBI, €€ OCHOBHBIX (DYHKIIMI U CBOMCTB. B 3TO#l CBSI3W CHCTEMHBIN aHAIN3 TaKXkKe
MOYKHO Ha3BaThb GHEUHUM NPOEKMUPOBAHUEM.

DTan CUCTEMHOTO aHaJIM3a COCTOUT U3 CIECAYIOIIMX TPEX CTaINMI:

1. 000CHOBaHHE HEOOXOJMMOCTH pa3pabOTKH MPOTPAMMBI;
2. HayuyHo-ucciaenoBatenbekue padorsl (HUP);
3. pa3paboTKa U yTBEPHKIAEHUE TEXHUYECKOTO 3a1aHuUsl.

Ha mepBoii cranmuu BBITIONHSIOTCS MOCTAHOBKA 3a/aud, COOpP MCXOIHBIX MaTepuayioB, Beioop u
o0ocHOBaHUE KpuTepueB 3(P(GEKTUBHOCTH W KauyecTBa pazpabaThiBaeMOW MpPOrpaMMBbl, 0OOCHOBaHUE
HE00XOIMMOCTH MPOBEJICHHUS HAYYHO-UCCIIeI0BATEIbCKUX PA0OT.

Ha cragum HayyHO-MCCIENOBaTEIbCKUX PAOOT PEIIAIOTCS CIEAYIOUIME 3aJauu: OIpeNesseTcs
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CTPYKTYpa BXOJIHBIX U BBIXOJHBIX JAHHBIX, OCYIIECTBIISICTCS TIPEIBAPUTEIBHBIN BEIOOP METOIOB PEIICHUS
3aa4, OOOCHOBBIBACTCS  IEIECOO0PA3HOCTh TPUMEHEHUs paHee pPa3pa0OTaHHBIX IMPOTPaMM,
OTIPECTISIOTCS TPEOOBAHMS K TEXHUYECKUM CPEJICTBaM, 0OOCHOBBIBACTCS MTPUHIIMITHATIBLHAS BO3MOKHOCTh
peLIeHus IOCTaBICHHOM 3a4a4H.

Ha cragum pa3paOOTKu M YTBEpKICHUS TEXHHUYECKOTO 3aJlaHUsl OMPEIENSIFOTCS TpeOOBaHUS K
nmporpamMme, pas3palaThIBAIOTCS TEXHUKO-d)KOHOMHYECKOTO OOOCHOBAaHHS pa3pabOTKH  MPOTrpaMm,
OTPENEAIOTCS CTaJWM, OSTalmbl M CPOKH pa3pabOTKM MporpaMMbl M JIOKYMEHTAIlMM Ha Hee,
COTJIACOBBIBACTCS M YTBEPIKIACTCS MeXHUYECKoe 3a0aHnue.

Pesynbrar cuctemMHOro aHammza —  cnemu(pukamusi (TSXHUYECKOE  3aJaHue)  Kak
CaMOCTOSITENIbHBIM JJOKYMEHT MMEET OYCHb BAKHOE 3HAUEHHUE. DTOT JOKYMEHT SIBISICTCS (OpMaTbHBIM
COTJIANIICHUEM MEXKIY 3aKa34MKOM IPOJIYKTa M €r0 Pa3pabOTUNKAMH.

B Hacrosimiee BpeMs MOXHO BBIJCIIUTH TSATh OCHOBHBIX TOJXOJOB K OpraHU3aldd Iporecca
CO3/IaHUS U UCTIOJIB30BAHUS TIPOTPAMMHOTO 00ECIICUCHHSI.

1. Booonaownuwiii nooxoo. Ilpu takom moaxojae paspadorka [IC cocToUT U3 HEMOYKH ITAIOB.
Ha xaxmom sTtame co3maioTcs JOKYMEHTBI, MCHOJB3yeMble Ha MoOcienyromieM sTtane. B ucxomHom
nokymente (ukcupyrotcs TpeboBanus K [IC. B koHIe 3TOH 1ENOYKHM CO3JAIOTCS MPOrPaMMBI,
BKIrouaembie B [1IC.

2. Hccneoosamenvckoe  npoepammuposanue. ITOT TOAXOM MPEAINoJIaraeT  OBICTPYIO
(HaCKOJBLKO 3TO BO3MOXKHO) peann3aiuio pabouux Bepcuii nporpamm [1C, BBIMOTHSIONIMX JIUIITH B IEPBOM
npuOmmKeHnn Tpedyembie GyHKIUU. [locnme SKCIepUMEHTATBLHOTO TPHMEHEHHUS pPeaTM30BaHHBIX
MIPOrPaMM MPOU3BOAUTCS X MOAUPHUKAIUS C IENBI0 CIeNaTh UX 0oJiee MOJIC3HBIMU IS TI0Jh30BaTEIICH.
DTOT mpoIiecc MOBTOpsETCs 10 Tex mop, noka [1C He OyneT A0CTaTOYHO MPUEMIIEMO AJIS MTOJIb30BaTENeH.
Takoil moaXoa MPUMEHsUICA Ha PaHHMUX JTamax pPa3BUTHS MPOTPAMMHUPOBAHUS, KOTJA TEXHOJIOTUU
MPOrpaMMHUPOBAHUS HE MPHUAAaBaK OONBIIOTO 3HaYeHHs! (MCTOIb30BaNach MHTYUTUBHAS TexHoorus). B
HACTOSIIEE BPeMsI 3TOT MOIXO ] MpuMeHsieTcs Ans pazpadboTku Takux [1C, Ans KOTOPBIX MOJB30BaTENH HE
MOTYT TOYHO copmynaupoBaTh TpeOoBaHUS (Hampumep, sl pa3padOTKH CHCTEM HCKYCCTBEHHOTO
WHTEJUICKTA).

3. Ilpomomunuposanue. ITOT TOAXO] MOJICIUPYET HAYATBHYIO (Da3y HMCCIETOBATEIHCKOTO
MIPOrPaMMHUPOBAHHUS BIUIOTH JIO CO3aHUS PA00OUNX BEPCHIA TIPOTPaMM, TIPETHA3SHAYCHHBIX JJIS TIPOBEICHHUS
HKCIIEPUMEHTOB C 11eJIbI0 yCTaHOBUTH TpeOoBanus k [1C. B nanpHeliniem nomkHa mociieoBath pa3padoTka
I[IC mo ycTaHOBIEHHBIM TpeOOBAaHMSIM B paMKax Kakoro- JHOO Jpyroro moaxoja (Hampumep,
BOJIOTIQ/THOTO).

4. Dopmanvhvie npeobpazosanusi. ITOT TOAXOA BKIIOYAET pPa3paboTKy (opMallbHBIX
cnerudukanuit [1C u npeBpaiieHne ux B MpOrpaMMbI IyTEM KOPPEKTHBIX MpeoOpa3oBaHUM.

Ha stom monxone 6azupyercs kommnbrotepHas Texnonorust (CASE-texnonorus) pazpadorku I1C.
5. Cbopounoe npoecpammuposanue. ITOT noaxo. npennoinaraer, yto [IC koHCTpyupyercs,

TJIaBHBIM 00pa3oM, U3 KOMIIOHEHTOB, KOTOPBIE YK€ CYIIECTBYIOT. JIOKHO OBITH HEKOTOPOE XPaHMIIHUIIE
(bubnmoTeka) TaKUX KOMIOHEHTOB, KaXKAasi U3 KOTOPHIX MOXKET MHOTOKPAaTHO UCIOJIb30BaTHCS B PA3HBIX
[1C. Takue KOMIIOHEHTBI HA3bIBAIOTCS nO8MOpHO ucnonvsyemvimu (reusable). Ilponece pazpabotku [1C
MpU  JTAHHOM TIOAXOJE COCTOUT CKOpee M3 COOpPKM MporpaMM M3 KOMIIOHCHTOB, 4Ye€M U3 WX
MIPOrpaMMHUPOBAHUSI.

3aganue

1. B cooTBeTcTBHM ¢ TOATOTOBJICHHBIM TEXHUYECKHM 33J]aHUEM BBIOJHUTH Pa3padOTKy
cnienrUKanuii Ha TPOrpaMMHBIN TPOIYKT, KOTOPbIE TOJDKHBI BKIIIOYATh:
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— cnernuuKaIuy IpoIeccoB;
— CJIOBapb TEPMHUHOB;
— JMarpaMMbI [IEPEX0JI0B COCTOSTHUM;
— JMarpaMMbl TIOTOKOB C JIeTaau3anuei.
2. Odopmuts otyer. Conepxanue oT4yera:
— Tema JIabopaTOpHOM pabOTHI;
— 1IN JJAOOpaTOPHOU paboTHI;
— OTBETHI HA KOHTPOJIbHBIC BOTIPOCHI;
— 3ajJaHue Ha JJabopaTopHyO padoTy;
— pa3paboTaHHbBIE CICIU(PHUKAIIUH TPOIIECCOB;
— CJIOBapb TEPMHUHOB;
— JMarpaMMbI IIEPEX0JI0B COCTOSTHUM;
— JIMarpaMMbI IIOTOKOB C JIeTaIn3aIuei;
— BBIBOJIBI 110 TIPOJICIIAHHON padoTe.
KonTposbHble BONPOCHI
Jlist uero pa3pabaThIBAIOTCS CIICU(pUKAIIMHA HA IPOTPAMMHBII MTPOIYKT?
Yo MOIHKHBI BKIIFOYATh CHEU(UKAIMY Ha TIPOTPAMMHBIN TIPOITYKT?
Uro moimKHa COAepIKaTh CrieupUKAIIHS TPOIIECCOB
Uro Takoe cI0Baph TEPMUHOB U JIJIS 4E€TO OH HUCITOJIB3YeTCs?
UYro Takoe quarpaMma Imepexoi0B COCTOSIHHM U JIJIsl YETO €€ MCIIOJIb3YIOT?

nok v

Yro Takoe AuarpaMma IoTOKOB U JJIA YE€TO €€ I/ICHOJ'IBSYIOT?

IIpakTnueckoe 3ansaTue «HacTpoiika padoTbl cCTeMbI KOHTPOJIAA BepCHil (THUIIOB
UMIOPTHUPYEMBbIX (PalJIOB, MyTel, PUILTPOB M IP. IaPAMETPOB UMIIOPTA B

peno3uTopuii)»

Cucrema ynpasieHusi/KoHTposist Bepcusimu (0T anri1. Version Control System nnu Revision Control

System) — mporpammHoe obecniedeHue st o0aerueHus paboThl ¢ U3MEHSIIoIIEeCsT HHpOpMaITUei.
Cucrema yrmpaBlieHUS] BEPCHSIMH MO3BOJISIET XPaHUTh HECKOJIBKO BEPCHI OJHOTO M TOTO K€ JOKYMEHTa,
pu HeOOXOAMMOCTH, BO3BpAIIaThCs K 00Jee paHHUM BEPCHSIM, ONPEAEISATh, KTO U KOT/Ia CIIeNIal TO WIH
MHOE U3MEHEHUE U MHOTOE JIPYTOe.

Taxue cucrembl HanboJee MUPOKO MPUMEHSIOTCS MPH Pa3paboTKe MPOrpaMMHOT0 oOecreueHus,
JUIL XpaHEHMs MCXOIHBIX KOJOB pa3pabarbiBaeMoil mporpaMmbl. OAHAKO, OHH MOTYT C YCIIEXOM
MPUMEHATBCS U B JIPYTUX 00JacTsAX, B KOTOPBIX BeAETCs paboTa ¢ OOJBIIMM KOJUYECTBOM HENPEPHIBHO
M3MEHSIOIIMXCS AIEKTPOHHBIX JJOKYMEHTOB, B YaCTHOCTH, OHU Bce yare npumMenstotcst B CAIIP, oObruHO,
B COCTaBE€ CHUCTEM YyIIpaBiieHUs AaHHbIMH 00 u3aenuu (PDM). VnpapneHue BepcHsIMHU HCIIOJIb3YETCS B
MHCTpyMeHTaX KoHurypauronHoro ynpasnenus (Software Configuration Management Tools).

PacripocTpaHEéHHBIE CHCTEMBI YITPABICHHUS BEPCUSIMU

— Subversion

— Darcs

— Microsoft Visual SourceSafe

— Bazaar

— Rational ClearCase

— Perforce
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— BitKeeper

— Mercurial

- Git

— GNU Arch

— CVS — ycrapesmas. [Toromok: Subversion

— RCS — ycrapeBmas. [Toromok: CVS OCHOBHBIE TOHATHS

Peno3uropuii (repository) — IeHTpaibHOE XpaHWIUIIE, KOTOPOE COAEPKUT Bepcuu (aiiinoB. OueHb
4acTO PEMO3UTOPHI OpraHU3yeTCs cpencTBamu Kakon-Huoyap CYB/I.

Bepcus daiina (revision) — cocrosinue ¢aitna B onpeneaecHHbIi MOMEHT BpeMeHHu. Perno3utopuii
MPEJOCTABIISECT BO3MOKHOCTb XPAaHUTh HEOIPAaHMUEHHOE YUCIIO BEPCHI OJTHOTO U TOTO e (aiia.

AxTtyanpHas BepcHs Qaiia — 0ObIYHO 3TO camasi MOCIeAHSS BepcHs (aiiia, pasMEleHHOTO B
PENO3UTOPHH.

PaGouas Bepcus ¢aiina (working copy) — Bepcus daiisia, ¢ KOTOPOW B TEKYIIUH MOMEHT BEIETCS
paboTa, 1 KOTopast He 3arpy»eHa B peno3UTOPU.

3arpyska (Upload) — pa3menienue (aiina B penosutopuu. B mporiecce 3arpy3ku B perno3uTopuit
romeniaeTcs padoyvast Bepcus ¢aia.

Breirpyska (Checkout) — monydenue daitna u3 penosutopus. B mporecce BBITPY3KH
OCYIIECTBIISICTCS MOTyYEHHUE U3 PETIO3UTOPUS HEOOXOIMMOW Bepcuu Qaiina.

Cunxponunzanusi (update, sync) — NpuBEICHHE B COOTBETCTBHE paboumx Bepcuil (aiiioB c
aKTyaJbHBIMH BEPCHSMHU B PENO3UTOPUH. B mporecce CHHXpOHHU3AUU B PENO3UTOPUI 3arpyKaroTcs Te
¢aiinbl, pabodrie KoUK KOTOPBIX SIBIAIOTCS Oosiee "cBexxumu'" (T.e. UMEIOT OoJsiee O3AHUE BEPCHUH), TIO
CpaBHEHHMIO C (paiiiaMu B pero3UTOPUH, U BBITPYKAtOTCs Te (ailiibl, paboune KOMUU KOTOPBIX YCTapeu 1o
CPaBHEHMIO C KOMMSIMU B PENO3UTOPUH.

Borland StarTeam

Borland StarTeam — o4yeHb MOIIHBIM M (YHKIHOHAJIBHBIN KpOocCC-MIAaTGOPMEHHBIH MPOIYKT,
pa3pabatbiBaeMblii B ponuioM pupmoit StarBase, kotopyto Borland npuo6Gpena B kone 2002 r. 3ametHoe
MPEUMYIIECTBO TAHHOTO PEIICHUSI COCTOUT B TOM, 4TO Bepcusi 2005 BbICTyMaeT HEHTPATBHBIM 2JIEMEHTOM
CTpaTeruy yIpaBJIeHUs >KU3HEHHBIM LUKIJIOM npuioxkeHuil (Application Lifecycle Management, ALM)
kommannu Borland u obnamaeT pacumpeHHBIME BO3MOYKHOCTSIMH WHTETPAIIUN CO BCEMH €€ KITIOYEBBIMU
MaKkeTaMu, UCIOIb3yEMbIMU MPU Pa3pabOTKe MPOrPaMMHOI0 0OECTIeUEHNS.

MS SourceSafe

Microsoft Visual SourceSafe (Visual SourceSafe, VSS) — mporpammubIii npogyKT KOMIaHUU
MaiikpocodT, ¢aiti-cepBepHas cucTeMa YIpaBICHHs BEPCUSMH, NpeIHA3HAYCHHAs JJs HEOOJIbLIMX
KOMaHJl pa3paboTyukoB. VSS MO3BONSET XpaHUTh B 0OLIeM XpaHwiuile (ainbl, pasaensemMble
HECKOJIbKUMU TIOJIB30BATEISIMU, I Kaa0ro (aitna xpaHuTcs uctopusi Bepcuit. VSS BXOIUT B coCTaB
nakera Microsoft Visual Studio u mHTEerpupoBaH ¢ NMpoayKTaMu 3TOro makera. J[OCTyNeH TOJIBKO IS
wiaropmsl Windows. Bepcuro s Unix nogaep:xkuBaet komnanus MainSoft. B HosiOpe 2005 rona Boia
oOHOBNEHHas Bepcus npoaykra — Visual SourceSafe 2005, oGermaromias MOBBIIEHHYIO CTAOUIBHOCTD U
MIPOU3BOIUTENILHOCTD, YIYUIICHHbIH MexaHu3M ciausHus s XML-¢daiinoB u ¢aitnos B FOHuKomE, a
takke paboty uepes HTTP. Visual SourceSafe nanenen Ha MHIMBUAYaTbHBIX pa3pabOTUMKOB JIMOO
HeOoubIIe KOMaH bl pa3padoTunkoB. Tam rae VSS HegocTaTouHo, eMy Ha 3aMEHY NpejiaraeTcs HOBBIH
npoaykT Maiikpocodgt — Team Foundation Server, Bxonsmmii B cocta Visual Studio Team System.

Rational Clear Case

ClearCase nmoaaep>XuBaeT CIEIYIOIUE BO3MOXHOCTH, PAa3UTEIbHO OTJIMYAIOLIUE €r0 B JYUIIYIO
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CTOPOHY OT APYTHX CPEACTB KOHTPOJIS:
e OOt KOHTPOJIB BEPCUl HE TOIBKO (hailyioB, HO U IUPEKTOPUN/TIOJAUPEKTOPHUIA;
® HeCKOHEYHOE YMCII0 OTBETBIICHUN OT ONPEECIICHHOW BEPCUH;
e ABTOoMaTHueckas kommpeccusi ¢aitioB u ux kemupoBaHue (CC MO3BOISET XpaHUTH OOJBIIOE
KOJINYECTBO JAHHBIX, IIPH BCEM IPHU 3TOM 0a3a TaHHBIX OCTAETCS KOMIIAKTHOM U OBICTPON);
e [To3BomsieT 1erko KOHBEpTUPOBaTh 0a3bl AAHHBIX JIPYIHX CPEICTB KOHTpousd, Hampumep: PVCS,
SourceSafe, RCS, CVS u SCCS;
o [TonnepxuBaeT napanielbHyO pa3paboTky U MYJIbTUKOMaH/IHbIE
MI0JIpa3/IeNIeHus], pacloJIOKEHHbIE B reorpaMuecky yJaJIeHHbIX JPYT OT Apyra MecTax;
e MynbTumiatrGopMeHHOCTh (CIOcO0eH OOBEIMHHUTh €IMHOW Cpefol YYaCTHUKOB, PabOTAOIINUX Ha
Pa3HBIX ONEPAIIIOHHBIX CUCTEMAX);
e lImMeeT MHTETPAIUIO CO CPEICTBAMH Pa3padOTKH;
e NImeer Web-unrepdeiic s yaaneHHoro koutposus. CVS
CVS (Concurrent Versions System, "Cuctema Konkypupyromux Bepcuii" ). XpaHuT ucropuro
M3MEHEHMH olpesielIeHHOro Habopa ¢ailyioB, Kak MpaBUIIO HCXOAHOTO KOJia IPOrpaMMHOI0 o0ecieyeHus,
1 00JIeryaeT COBMECTHYIO pabOTy TPpYIIIBI JIt01el (4acTO — MPOrpaMMUCTOB) Haj OJHUM NpoekToM. CVS
nomnyJisipHa B mupe otkpsiToro I10. Cucrema pacnpoctpansiercs Ha ycnoBusx junensun GNU GPL.
Subversion
Subversion — HeHTpaNn30BaHHAs CUCTEMA (B OTJIMYHE OT PACHPEICICHHBIX CUCTEM, TaKHX, Kak Git
wim Mercurial), TO €CTh JaHHBIE XPAHATCA B €IMHOM XpaHWINIIE. XPAHWIHIIE MOXKET PacIoyiaratbcsi Ha
JIOKAJIbHOM JIUCKE WUJIM Ha ceTeBOM cepBepe. PaboTa B Subversion masio otnngaercst oT paboThl B APYrHX
LEHTPAJIN30BaHHbIX CHUCTEMax yIMpaBieHus BepcusMH. [[nsg coBMecTHON paboThl Hajx Qaiimamu B
Subversion mpenMyiecTBeHHO Ucnonb3yeTcs Moaens Konuposanue-U3menenne-Cnusaue. Kpome Toro,
1151 (paifIoB, HE TOMYCKAIOIIMX CIMSHUE (pa3uuHble OnHapHbIe PopMaThl (HailIoB), MOXKHO HCIOIB30BATh
Mmojienb biaokuposanue-M3menenmne-PazonokupoBanue.
1. HacTpouTh noJxiroueHue K perno3uTopHIo
CkauaTp IpOEKT
J106aBUTH CBOM KJIaCC K MPOEKTY
BrecTn n3MeHeHus K Kiacc
OOHOBUTH KJ1acC B PEMO3UTOPHU
VY nanute Bce NoKalbHbIE Qaifiibl U cKayaTh MPOEKT U3 PEMO3UTOPHS
Jlo6aBuTh "TUIIHUHA" (aiia B peno3uTOpHii U 3aTeM yJIAIUTh €T0 U3 PETIO3UTOPHUS.
N3yunTh XypHaJl U3MEHEHUH (ailyioB, TOCMOTPETh KaKhe M3MEHEHHUS BHECEHBI APYTUMHU
pa3paboTYNKaMHU.

S A o

[Ipumeuanue: ompoboBate Git, Subversion, Mercurial (JokanpHO) CcChUIKM Ha y4eOHBIC
PETIO3UTOPHUH:
e QGit
o https://github.com/irgups/project 2015 01.git
o https://github.com/irgups/project 2015 02.git
e Subversion
o https://github.com/irgups/project 2015 01
o https://github.com/irgups/project 2015 02
IIpakTnueckoe 3ansaTue «Pazpadorka M HHTEerpauuns MoayJieil NpoeKkTa (KOMaHIHAasI
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pabora)»
Iesab padoThl. OCBOUTH MPOLIECC TPOSKTUPOBAHUS MOIYJICH TPOrpaMMHOTO 00eCIICUeHUsI.

3amanmue.

1. Ornucatp 3Tarnbl NPOEKTUPOBAHUS MOYJIEH TPOTPaMMBI.

2. CocTaBuUTh B BUJI€ OJIOK-CXEMBI AJITOPUTM PEIICHUS 3aIa4H.
3. CocTaBUTh OTYET IO MPaKTUYECKOU padoTe.

OT4eT MO NPaKTHYECKOH padoTe T0JI7KEH BKJIIOYATh:

1. AJTOpUTM peleHus 3a1auu.

2. Habop tecToB nmst 0TaaAKU IPOTrPaMMBbl.

3agaya. CocTaBuUTh aITOPUTM pELIEHUS 3a0auyd, IPHUBEIACHHOM HMKE, C MCIOJIb30BAHUEM
CTPYKTYPHBIX €IWHHIL: IPOLETYp W/IIH QYHKITUI.

BapuaHTbI HHAUBHAYAJIBHBIX 32JaHUI.

1. JlaHbl 1Ba JByMEPHBIX MacCHBa BEILIECTBEHHBIX 3JIEMEHTOB. Pa3Mep MCXOAHBIX MacCUBOB
He npeBocxoauT 10x10 anemenToB. i KaKA0ro U3 MacCUBOB yKa3aTb HOMepa CTOJIOLOB, COAEPIKAIINX
TOJIBKO TIOJIOKUTEJIbHBIE 3JIeMEeHThl. Ecin TakoBbIX CTOJOLOB B MAacCUBE HET, TO BBIBECTH
cooTBeTCTBYMOLIEe coobmenue. [IpoBepky cTosda Ha MOJI0KUTEIBHOCTh JIEMEHTOB 0()OPMUTH B BUJIE
IpOLelypHl C epeiaueii B Hee BCeX 3JIEMEHTOB TEKYILEro CTo0a.

2. JlaHbl 1Ba IByMEPHBIX MAacCHUBa HAaTYpaJIbHbBIX 3JIEMEHTOB. Pa3Mep UCXOIHBIX MacCUBOB HE
npeBocxoauT 10x10 snemeHToB. [ Ka10T0 M3 MacCHBOB YKa3aTh HOMEpa CTOJIOIOB, COAEPKAIIMX
TOJILKO KpaTHBIE 5 WK 7 aneMeHThl. Eciii Takux cToM01IOB B MACCHBE HET, TO BBIBECTH COOTBETCTBYIOIIEE
coobmienue. IlpoBepky crosnlia Ha HaJIWYME YKa3aHHBIX 3JIEMEHTOB O(OPMUTH B BHUJE IMPOLELYPHI C
nepeaayeii B Hee BCeX JIEMEHTOB TEKYIEro CToa0m1a.

3. JlaHbl I9TH OJTHOMEPHBIX MAaCCUBA BEIIECTBEHHBIX IEMEHTOB. Pa3Mep Kak10ro maccusa He
npeBocxoauT 100 anemeHTOB. [l KakKIOr0 M3 MacCHUBOB ONPEIEIINUTH, COCTABIISIFOT JIM €0 AJIEMEHTHI
3HAKOUYEPELYIOILYIOCS MTOCIIE0BATENbHOCTh. ECiiN 1a, TO yKa3aTh NOPSIKOBBIM HOMEp TAKOTO MACCHBA, B
IIPOTUBHOM CJy4yae BBIBECTU OTpHUIATENbHBIM OTBET. IIpoBepky MaccuBa Ha BBIIIOJHEHUE YCIOBUSA
oopMuTh B BHJIE IPOLIEAYPHI C IEPEAAYEH B HEE BCEX IEMEHTOB PACCMaTPUBAEMOI0 MACCUBA.

4. Jlaubl 7Ba ABYMEPHBIX MAaccHMBa CHUMBOJIBHBIX (OYKBBI pycCKOro ajihaBHTa) 3JIEMEHTOB.
Pasmep ucxoansix MaccuBoB He npeBocxoauT 10x10 snemenTtoB. [ KaXa0ro u3 MacCHUBOB yKa3aTb
HOMEpa CTPOK, COJAEPIKAIIUX 3JIEMEHTHI TOJIBKO CTPOUYHBIX OYKB, €CIIM TaKUX CTPOK HET HHU AJIsi KaKOro
MaccuBa, TO BBIBECTH COOTBETCTByMoIIee cooOuieHne. I[IpoBepKy CTpPOKM Ha HalW4YMe YKa3aHHBIX
3JIEMEHTOB 0()OPMUTH B BUJIE MTPOLIEAYPHI € Tiepeiadei B Hee BCEX AIIEMEHTOB TEKYIIEH CTPOKH.

5. JlaHbl 1Ba JBYMEPHBIX MacCHBa BEILIECTBEHHBIX 3JIEMEHTOB. Pa3Mep MCXOMHBIX MacCUBOB
He mpeBocxoauT 10x10 smemeHToB. [l KaXaoro M3 MacCHBOB YKa3aTh KOJMYECTBO CTOJIOIOB,
COJIepKalllMX TOJbKO HE TOJOXKUTENIbHbIE 31eMEHThl. Eciu Takux cTONOLIOB HET HU JAJS OJHOTO M3
MacCHBOB, TO BBIBECTU COOTBETCTBYOIee cooOuieHue. IIpoBepky cronbna Ha Haluuue yKa3aHHBIX
3JIEMEHTOB O()OPMUTH B BUJIE IPOLEAYPHI € TIepeiadyeii B Hee BCEX HJIEMEHTOB TEKYIIEro CTONIONA.

6. JlaHbl 9T OJTHOMEPHBIX MAaCCHBA BELIECTBEHHBIX AJIEMEHTOB. Pa3zMep Kakoro maccuBa He
npeBocxoauT 100 snemeHTOB. s KaXkKI0r0 M3 MacCHUBOB ONPEIEIINUTH, COCTABIISIIOT JIM €0 AJIEMEHTHI
oJHOro 3Haka. Eciu n1a, To yka3zaTh NOPSAKOBBIA HOMEpP TAKOTO MacCHBa, B IPOTUBHOM CJIy4ae BBIBECTH
OTpHLIATENIbHBIA OTBeT. IIpoBepky MaccuBa Ha BBINOJIHEHUE YCIOBHS O(QOPMHUTH B BUJE MPOIEIYPHI C
nepeayeil B Hee BCEX AIEMEHTOB PacCMaTpUBAEMOIO MacCHUBA.

7. JlaHbl 1Ba ByMEPHBIX MacCHBa LEJIOUYNCIEHHBIX 3JIEMEHTOB. Pa3Mep MCXOIHBIX MacCHBOB

He npeBocxoauT 10x10 snemenToB. J[J1g KaKI0ro U3 MacCUBOB YKa3aTh KOJUYECTBO CTPOK, COAEPKAIIUX
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JJIEMEHTBI, YETHOCTh KOTOPBIX 4EPEAYEeTCs, a BTOPBIM B YETHBIX CTPOKAaX SBJIACTCS HEYCTHBIN DIIEMEHT.
Ecnu Takux CTpOK HET HU JUI OJHOTO U3 MaCCHBOB, TO BRIBECTH COOTBETCTBYOMIEe coodmienue. [Iposepky
CTPOKHM Ha HaJM4Me YKa3aHHBIX DJIEMEHTOB O(GOPMHUTH B BHUJAE MPOLEAYpPHl C Nepenadeil B Hee BCEX
3JIEMEHTOB TEKYILETo CTONOMA.

8. JlaHbI TATh OJHOMEPHBIX MAacCHBAa CHUMBOJIBHBIX (TOJIBKO JIATUHCKHE OYKBBI) 3JIEMEHTOB.
Pasmep kaxxpnoro maccupa He npeBocxomuT 100 snementoB. g Kakaoro W3 MacCHUBOB OIPENEIMUTD,
YyepenyroTcs J1 B HeM OyKBbI CTpOUHBIE U ITponucHble. Ecinu a, To yka3zaTh

IIOPSAIKOBBIM HOMEP TaKOT'O MacCHBa, B IPOTUBHOM CJIy4ae BBIBECTH OTPULIATENIBHBIN OTBET. [IpoBepky
MaccHBa Ha BBITIOJIHEHUE YCIOBUS 0()OPMUTH B BUIE MIPOLEAYPHI C TIepeiadyeii B Hee BCEX IIEMEHTOB
paccMaTpuBaeMOro MaccHBa.

9. JlaHbl 1Ba ABYMEPHBIX MAaCCUBA LICJIOYUCIICHHBIX IEMEHTOB. Pa3Mep HCXOAHBIX MaCCUBOB

He npeBocxoauT 10x10 anmemenToB. {75 KaXk10ro U3 MacCUBOB YKa3aTh KOJIMYECTBO CTPOK, ISl KOTOPBIX
CyMMa 3JIEMEHTOB, CTOSIIUX Ha HEUETHBIX MECTaX B CTPOKE, SIBISIETCA MOJOXKHUTENbHBIM unciaoM. Eciu
TaKMX CTPOK HET HU JAJS OAHOTO M3 MAacCHBOB, TO BBHIBECTH COOTBETCTBYIoIlee coobiieHue. [Iposepky
CTPOKM Ha BBIMOJHEHHE YCIOBHS U pacuyeT oGopMHUTH B BUAE HPOLEAYypbl C Iepeqadeld B Hee BCeX
AJIEMEHTOB TEKYIIEH CTPOKH.

10. JlaHbl 1Ba TBYMEPHBIX MACCHMBA BEIIECTBEHHBIX AJIEMEHTOB. PazMep MCXOIHBIX MAaCcCHBOB
He nipeBocxoauT 10x10 anemenToB. s kKaxa0ro U3 MacCMBOB YKa3aTh HOMEpPA CTOJIOIIOB, MPOU3BEICHNE
OTPHULIATEIBHBIX JIEMEHTOB KOTOPBIX SIBIISIETCS MOJIOKHUTEIBHBIM YUCIOM. Eciii Takux CTOJIOIOB HET HU
JUTSL OJTHOTO M3 MaCCHUBOB, TO BEIBECTH COOTBETCTBYIOIIEe coodmeHne. [IpoBepky cTo01a Ha BEITIOTHEHUE
yCIIOBUS M pacdyeT opOpMUTH B BUE MPOLIEAYPHI C Tiepeaueii B Hee BCeX AIEMEHTOB TEKYIIEro CTojoa.

11. JlaHbI MATH OJJHOMEPHBIX MAacCCHBa CHUMBOJBHBIX (TOJBKO JATMHCKHE OYKBBI) SJIEMEHTOB.
Pasmep kaxxnoro maccuBa He mpeBocxoauT 100 anemeHTOB. /[ KaXkIOro U3 MAacCHMBOB OIPEAEIIUTD,
PacToJIOKEeHbI I B HEM CTpPOYHbIe OyKBHI B andaBUTHOM mopsiake. Ecau 1a, To ykasaTh MOPSIKOBBIMA
HOMEpP TaKOro MaccHuBa, B MPOTUBHOM Cllydae BBIBECTH OTpUIIATENIbHBIA OTBET. [IpoBepky maccuBa Ha
BBITIOJIHEHUE YCIOBUSI OGOPMHTH B BHJIE TPOIEAYphl C Tepefadyeld B HEE BCEX DJIEMEHTOB
paccMaTpuBaeMoOro MacCHBa.

12. JlaHbl 1Ba ABYMEPHBIX MACCHBA IEJIOYUCICHHBIX AJIEMEHTOB. Pa3Mep MCXOMHBIX MAaCCHBOB
He npeBocxoauT 10x10 anmementoB. Jlyis Kaka0ro U3 MacCHMBOB MPOBEPUTH BBHITIOJHEHUE YCIIOBUS: BCE
YeTHbIE CTPOKM MAacCHMBa TaKOBbI, YTO CYMMBI HX DJIJIEMEHTOB OO0Opa3ylOT BO3pPACTAIOUIYIO
MOCIIEI0BAaTEIHbHOCTh. BRIBECTH COOTBETCTBYIOIIEE COOOIIEHUE. BhIUrCieHne CyMMBI 2JIEMEHTOB MacCHBa
U TPOBEPKY IOCIEIOBATEIFHOCTA YHCEN Ha BBINIOJHEHHE YCIOBUS OQOPMHUTH B BHJE MPOIEAYPHI C
nepenaveil B Hee BCEX HEOOXOIUMBIX JIEMEHTOB.

13. JlaHbl 1Ba TBYMEPHBIX MACCHBA BEIIECTBEHHBIX AJIEMEHTOB. PazMep MCXOIHBIX MacCHBOB
He npeBocxoaut 10x10 snemenTtoB. [IpeobpazoBaTh Bce HEUETHBIC CTPOKH KaXKIOTO MAacCHBA TaK, YTOOBI
AJIEMEHTBI COCTABJSUIM BO3PACTAIONIYI0 IO a0CONIOTHOM BEIMYWHE TIOCIEA0BAaTeIbHOCTh. BhIBecTH
npeoOpa3oBaHHBIC MACCUBBI. Y TIOPSIIOYMBAHUE DJIEMEHTOB OPOPMUTH B BUJE MPOIEAYPHI C TIepeaadeii B
Hee BCeX HEOOXOUMBIX 3JIEMEHTOB.

14. JlaHbl 1Ba ABYMEPHBIX MACCHBA 1IEJIOYUCICHHBIX JIEMEHTOB. Pa3Mep MCXOAHBIX MAaCCHBOB
He nipeBocxoauT 10x10 smemenToB. J[si KaXkI0T0 CTONOIa MACCHBOB BBIYUCIUTH CyMMBI U KOJIMYECTBA
3JIEMEHTOB, 3HAUEHUSI KOTOPBIX HAXOATCA B 33IaHHOM Jrana3oHe. Ecinu uncen, yA0BI€TBOPAIOMIUX 3TOMY
YCIIOBHUIO HET, TO BBIBECTH COOTBETCTBYIOIIEE cooOIIeHNe. Bbruncnenue 11t 3JIeMEHTOB CTOJI011a MaccHBa
oGopMUTH B BUIE€ IPOLIEAYPHI C Iepeaaueii B Hee BCeX HEOOXOAUMBIX 3JIEMEHTOB.

15. JlaHbl MATh OJHOMEPHBIX MAacCHMBa CUMBOJBHBIX (TOJBKO JATMHCKHE OYKBBI) JIEMEHTOB.
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Pa3mep kaxxnoro maccua He npeBocxoaut 100 snemenToB. [IpeoOpa3zoBaTh Bce MacCUBBI TakK, YTOOBI BCE
CTpouHbIe OYKBBI OBLTH PacIONIOKEHBI 10 andasuty. [Ipu 3TOM nepecTaBiIsTh TOJIBKO CTPOUYHBIE OYKBHI,
OCTaBHUB INPOIHUCHBbIE OyKBBI Ha cBOMX Mecrax. IIpeoOpa3oBanue kKakaoro maccuBa o(popMuUTH B BHIE
IpoIeypsl C IMepefadeil B Hee BCeX HEOOXOAMMBIX 3JeMEHTOB. Eciam mepecTaHoBKa 3JEMEHTOB HE
notrpeboBajiach, TO €CTh HMCXOIHBIC MACCHBBI YJIOBICTBOPSIOT TpeOyeMOMY YCJIOBHIO, TO BBIBECTH
COOTBETCTBYIOIIIEE COOOIIIEHNE.

3aganue.

1. PazpabortaTe MOy M IPOrPaMMBbl, CTPOCKTUPOBAHHBIE BO BPEMs IMTPAKTHUUECKOTO 3aHSATHS

2. OTnaauTh MPOTpaMMy C UCIIOIB30BAHHEM TECTOB, COCTABIICHHBIX BO BPEMS ITPAKTUUECKOTO
3aHATUA

3. CocTaBUTh OTYET IO MPAKTUIECKOU pabdoTe.

HpaKaneCKoe 3aHATHEC ((OTJIaI[Ka OTACJIBbHbBIX MOIlyJIeﬁ MpOorpaMMHOToO IMMpoeKTa»

Lleab padoThl. V3y4nTh OCHOBHBIE MOAXOABI K TPOSKTUPOBAHUIO TECTOB.
Teopernuyeckas 4acTb.

PaccMoTpuM Ba OCHOBHBIX MOJX0AA K IPOEKTUPOBAHUIO TECTOB.

[TepBblil IOJIX0J OPUEHTUPYETCS TOJBKO HA CTPATETHIO TECTUPOBAHUS, Ha3bIBAEMYIO CTpaTerueu
"yepHOTo sIKKa", TECTUPOBAHUEM C YIIPABJICHUEM IO JaHHBIM WJIM TECTUPOBAHUEM C YIPABICHUEM I10
BX0Jly-BbIX0y. [Ipy McCHonab30BaHUM ATOM CTpATEruy MporpamMma paccMaTpUBaeTCs KaK YEPHbIN SALIUK.
TecToBble JaHHBIE CIIOJIB3YIOTCS TOJIBKO B COOTBETCTBUU CO CrielM(UKaIel IporpaMMel (T. €. 6e3 yuera
3HaHUi 0 ee BHyTpeHHEH CTpyKType). HenocTnkuMBIii 1iea CTopOHHUKA NEPBOTO MO/X0/1a — IPOBEPUTH
BCE€ BO3MOXKHbIE KOMOMHAIIMH U 3Ha4eHUs Ha BXoJie. OOBIYHO MX CIMIIKOM MHOTO JjaXke JIsl MPOCTeHInX
anroput™MoB. Tak, 1JIs1 mporpaMMbl pacyeTa CpeHEero apu(pMeTH4ecKoro 4YeThblpex uucelsl HaJlo TOTOBUTh
107 TecTOBBIX JAHHBIX.

[Ipu mnepBoM mnoaxone OOHAapyKeHHE BcCeX OIMIMOOK B MpOrpaMMe SIBISIETCS KPUTEPUEM
MCYEpIBIBAIOIIETO0 BXOJHOro TecThpoBaHMs. [locienHee MoOXeT OBbITh JTOCTUTHYTO, €CIM B KayecTBE
TECTOBBIX HAOOPOB HCIT0JIb30BAaTh BCE BO3MOKHBIE HAOOPHI BXOAHBIX JaHHBIX. ClleZI0BaTEIbHO, IPUXOIUM
K BBIBOJLY, YTO JJIsl HCUEPIIBIBAIOIIEIO TECTUPOBAHUS IPOTrpaMMBbl TpeOyeTcsi 6ECKOHEUHOE YHCIIO TECTOB,
a 3HA4YMUT, ITOCTPOEHUE HMCUEPIBIBAIOLIETO BXOJHOIO TECTA HEBO3MOXHO. DTO MOATBEPKIAETCS ABYMS
apryMEHTaMu: BO-TIEPBBIX, HENb3s CO3/1aTh TECT, FapaHTHUPYIOIIUH OTCYTCTBHE OIIMOOK; BO-BTOPBIX,
pa3paboTka TaKMX TECTOB MPOTUBOPEUYUT 3KOHOMUYECKMM TpeboBaHMIM. IlockosibKy HcdeprbIBaroiiee
TECTUPOBAHUE MCKIIIOYAETCs, Halled 1enblo JOJDKHA CTaTh MAaKCHUMM3alUsl pe3yJbTaTUBHOCTH
KaluTaJOBJIOKEHNUH B TECTUPOBAaHME (MAaKCHUMHU3AILMsI YHCTa OIIUOO0K, OOHAPYKMBAEMbIX OJHUM TECTOM).
Jlyis 3TOr0 HEOOXOAMMO paccMaTpUBaThb BHYTPEHHIOIO CTPYKTYpY HpOrpaMMbl U JIel1aTh HEKOTOpbIE
pa3zymHble, HO, KOHEUHO, He 00J1a/1al0lie MOJTHON TapaHTHEeH JOCTOBEPHOCTH MPEATIOI0KEHHUS.

Bropoit monxox ucnoib3yer crparervio "Oeiaoro smuKa', WIM CTPAaTeTHI0 TECTUPOBAHMA,
YIOPaBIsEMYI0 JIOTMKOM MporpamMMmbl, KOTOpas IO3BOJISIET MCCIEN0BAaTh BHYTPEHHIOK CTPYKTYpY
porpaMMsbl. B 3ToM cilydae TECTHUPOBIIMK IOJY4YaeT TECTOBBIE JaHHBIE ITyTEM aHAIN3a TOJIBKO JIOTUKH
IIPOrpaMMBbl; CTPEMHUTCS, YTOOBI KaXkJjasi KOMaH/1a ObuIa BRIIIOJHEHA XOTs Obl 01uH pa3. IIpu nocraTouHoi
KBaJTM(HUKAIMKA JOOMBAETCS, YTOOBI Kak[asi KOMaHAa yCIOBHOTO MEPEX0/ia BBHIMOIHIACH ObI B KaXI0M
HanpaBJIeHUU XOTs Obl OAMH pa3. L{MKII JOKEH BBIMOIHATHCSA OJMH pa3, HU pa3y, MaKCUMaJIbHOE YHCIIO
pa3. Llenp TecTupoBaHMS BceX NyTEeH H3BHE TaKKe HENOCTWXKMMAa. B mporpamme u3 JBYX
T10CJIEI0BATENBHBIX IMKIJIOB BHYTPH K&X/I0T0 U3 HUX BKJIFOUYEHO BETBJICHUE Ha IECATH MyTeii, umeercst 1018
nyTted pacdera. IlpuueM BbINONHEHHE BCceX IyTeHl pacueTa HE TrapaHTHPYET BBINOJHEHHS BCEX
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cnenuduKanum.

CpaBHEM croco0 IMOCTPOEHHsI TECTOB IMPH JAHHOH CTPATeTMH C HCYEPIBIBAIOIIMM BXOIHBIM
TECTUPOBAHUEM CTpaTeruu "depHoro smuka'. HeBepHO mpeanosnaokeHue, 4yTo JOCTAaTOYHO MOCTPOUTH
TaKOW Ha0Op TECTOB, B KOTOPOM KaXK/IbIil ONEpaTop UCIOIHIETCS XOTs Obl 0JIMH pa3. VcuepnbiBaroniemMy
BXOJJHOMY TECTUPOBAHHIO MOXKET OBITh MOCTABJICHO B COOTBETCTBHE HCUEPIIBIBAIOIIEE TECTHPOBAHUE
MapupyTos. [TonpazymeBaercs, 4To mporpaMMa NpoBEPEHA MOTHOCTHIO, €CIIU € IIOMOILBIO TECTOB YAACTC
OCYILLIECTBUTh BBINOJIHEHHE 3TOW IPOrpaMMbl 110 BCEM BO3MOXKHBIM MaplIpyTaM ee IMoToka (Tpada)
neperay ynpasieHUs.

[TocnenHee yTBep)kJeHHE UMEET J1Ba CIAObIX IYHKTa: BO-IEPBBIX, YMCIO HE MOBTOPSAIOLIUX APYT
Jpyra MapIpyTOB — aCTPOHOMHUYECKOE; BO-BTOPBIX, Ja)Ke €CIIM KaXAbIi MapLIPYT MOKET OBbITH IPOBEPEH,
cama IporpaMma MOKeT COJIepP>KaTh OINOKY (HanmpuMmep, HEKOTOPbIE MapLIPYThI IPOITYIIEHBI).

CBOWCTBO MYTU BBIIOJHATHCS HPABWIBHO JJISl OJHUX JAHHBIX U HEMPAaBUIBHO JUIS APYTUX —
Ha3bIBAEMOE YYBCTBUTEJIBHOCTbIO K JaHHBIM, HauOoOJIee 4YacTO MPOSIBISIETCA 3a CYET UUCICHHBIX
IIOTPEIIHOCTEN U MOTPEIIHOCTEN yCEUEHUI METOJ0B. TeCTUpOBaHUE KaXI0r0 U3 BCEX MapUIPyTOB OAHUM
TECTOM HE T'apaHTUPYET BBIABICHUE UyBCTBUTEIBHOCTH K IaHHBIM.

B pesynbrare Bcex M3I0KEHHBIX BBILIE 3aMEYaHUW OTMETHM, YTO HU MCYEPIBIBAIOIIEE BXOIHOE
TECTUPOBAHUE, HA UCUEPIIBIBAIOLIEE TECTUPOBAHNE MAPUIPYTOB HE MOTYT CTAaTh IIOJIE3HBIMU CTPATETUsAMU,
IIOTOMY 4TO 00a OHU HepeanusyeMsl. [103ToMy peanbHBIM yTeM, KOTOPBIH IMO3BOJIUT CO3/1aTh XOPOIIYIO,
HO, KOHEYHO, HE a0COJIIOTHYIO CTPATETHIO, SBJISETCS COYETAaHUE TECTUPOBAHUS IPOrPAMMbI HECKOJIBKUMHU
METOJIaMHU.

PaccmoTpuM npumep TecTupoBaHMs Oneparopa:

if A and B then...

IpU  HUCIOJB30BAaHUU pasHbIX KPUTEPUEB  TIOJHOTHI TECTUPOBAHUS.

[Tpu kpuTEepUM NOKPHITUS YCIOBUI TpeOoBanuch Obl ABa Tecta: A = true, B = false u A = false, B

= true. Ho B 3TOM cityuae He BbINoNHsAeTCs then-npenioxenue oneparopa if.

Cy1ecTByerT ele 0JJuH KpUTepHil, Ha3BaHHbII MOKPHITHEM peleHu/ycnoBuil. OH TpeGyeT Takoro
JI0OCTaTOYHOrO Habopa TECTOB, YTOObI BCE BO3MOXHBIE PE3YJbTaThl KaXJOrO YCIOBHUS B PELICHUU
BBITIOJTHSUIMCh, IO KpallHEN Mepe, OJIMH pa3; BCE pe3ybTaThl KaX/J10r0 PELICHHS BBIOIHINCH TOXKE OJIUH
pa3 u Kaxa10i TOUKe BXOJa Mepe1aBajioch yIpaBlieHUE, 110 KpailHel Mepe, OJIMH pas.

HenocraTkom KpuTepus MOKPHITUS PEIIEHUI/YCIIOBUH SIBIISIETCS HEBO3ZMOKHOCTh €0 MPUMEHEHUS
JUIL BBITIOJIHEHUS BCEX pE3yJNbTAaTOB BceX yclnoBH. YacTo mMomoOHOE BBIOJHEHHE HMMEET MECTO
BCJIEICTBHE TOTO, YTO OIIPENIEIICHHBIE YCIOBUS CKPBITHI IpYIMMH ycioBusMu. Hanpumep, eciu ycinosue
AND ecTp 70%b, TO HHKaKoO€ M3 IOCIEAYIOUIMX YCIOBUH B BBIPAKEHWU HE OYyAET BBINOJIHEHO.
Amnanoruuno, ecnu ycnoBue OR ecTb MCTMHA, TO HUKAaKOe W3 MOCIEIYIOIUMX YCIOBUH He Oynaer
BbINONHEHO. Clie1oBaTeNbHO, KPUTEPUU TOKPHITUS YCIOBUH M TOKPBITHS — PELICHUI/yCI0BHiA
HEJ0CTAaTOYHO YYBCTBUTEIbHBI K OMIMOKAM B JIOTHYECKUX BBIPAKECHUSIX.

KputepueM, KOTOpBIN pemiaeT 3TH U HEKOTOpbIE Apyrue MpoOsieMbl, SBISETCS KOMOMHATOPHOE
MOKpbITHE ychoBUil. OH TpedyeT co3AaHUs TaKOrO YUCIA TECTOB, YTOOBI BCE BO3ZMOXKHBIE KOMOMHAIIMU
PE3yJIBTATOB YCIOBHS B KayKJOM PELLIEHUH U BCE TOUKH BX0/1a BBINOJIHSUINCH, IO KpailHEW Mepe, OAMH pas.

B cnyyae nMKIOB YMCIIO TECTOB JAJS YJOBJIETBOPEHUS KPUTEPUI0 KOMOWHATOPHOTO MOKPBITHS
yCIIOBUI OOBIYHO OOJIBIIIE, YEM YUCIIO My TEH.

Jlerko BUAETH, YTO HAOOp TECTOB, YJIOBIETBOPSIOMIUNA KPUTEPHUIO KOMOWHATOPHOTO MOKPBITUS
YCIIOBUH, yIOBJIECTBOPSET TAKXKE M KPUTEPUSAM ITOKPBITUS PEIICHUN, MOKPBITHS YCIOBUM M IOKPBITHS
pelieHui/yCIoBHiA.
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Takum ob6pazom, [Uid MporpaMmM, COAEPXKALIMX TOJbKO OJHO YCIOBHE HAa KaXJI0€ peIICHUE,
MUHHUMAJIBHBIM SBJISIETCS KPUTEPHiA, HA0Op TECTOB KOTOPOTO BBI3BIBAET BBHIIIOJHEHHE BCEX PE3yJIbTaTOB
Ka)KJIOTO pelIeHHUs, 10 KpaillHeW Mepe, OAMH pa3; IepeaeT yNpaBiIeHUe KaX /10l TOUKe BXo/1a (Hampumep,
oneparop CASE).

Jiis mporpaMM, cozepKalMX pemIeHHs], KaXJI0e U3 KOTOPbIX MMeeT 0oJjiee OJHOTO YCIOBHA,
MUHUMAJIbHBII KPUTEPHH COCTOMT M3 HaboOpa TECTOB, BBI3BIBAIOIIMX BCE BO3MOYKHBIE KOMOMHALUU
PE3yJIbTaTOB YCJIIOBUN B Ka)KJIOM PEILIECHUH U NIEPENAIOIINX YIIPABICHUE KaKJOU TOUKE BX0Ja TPOTrPAMMBI,
110 KpaitHel Mepe, OJUH pas.

Jlenenue anropuTMa Ha THUIIOBBIE CTaHAAPTHBIE CTPYKTYPHI MO3BOJSAET MUHUMHU3UPOBATh yCHIIUS
IIPOrpaMMUCTa, 3aTpauvBAaEMble UM Ha TECTHpPOBAHHE. 3allpET Ha BIJIOKEHHBIE CTPYKTYpbl Kak pa3 U
OOBSICHACTCS M3IMITHUMU 3aTpaTaMy Ha TeCTUpoBaHME. MCTonbp30BaHue IETTIOYKH MPOCTHIX alIbTEPHATUB
¢ oauuMm geiictBueM wuiu cTpykrypbl BbBIBOP Bmecto BioxenHbix mnpocteix AJIBTEPHATHB
3HAYUTEJIBHO COKPAIAET YUCIIO TECTOB!

3ananme.

1. OdopMuUTH BHEIIHIOW CHEIU(DHUKAIUIO.

2. CocrtaBuTh B BH/JIE OJIOK-CXEMBI AITOPUTM PEIICHUS 3a1a4H.

3. Co3gare mporpaMMmy peUIeHHs 3aJadyd  Ha JIIOOOM  QJITOPUTMHUYECKOM  SI3BIKE
MIPOrPaMMHUPOBAHHS.

4, CocTaBuTh HA0Op TECTOB M MPOBECTH TECTHPOBAHUE CO3JAHHON MPOTPAMMBI C IIOMOIIBIO

METOAOB «0enoro smuka» (TOKPBITUS ONEpPaTopoOB, MOKPHITUS pEMICHUH, TOKPBITUS YCIIOBHIA,
KOMOMHATOPHOI'O MOKPBITUS YCIOBH).

5. Odopmuts oTyeT no 1abopaTopHoii padore.

Otuer no JadopaTopHoii padoTe J0/1KEH BKJINYATD:

1. BremiHroro cnenudukanuto.

2. ANTopUTM pelIeHUs 3ajauu.

3. Texct nporpaMMsl Ha sI3bIKE TPOrPAMMUPOBAHUS.

4. HaGop TecToB a1 0TIaAKK IPOTrpaMMBbl, COOTBETCTBYIOITUN KOHKPETHBIM METO1aM

«0ernoro sAmuKay.

3agaua. «HaxoxneHune xapakTepHbIX Toyek (pyHkumm». COCTaBUTH JITOPUTM M HaIUCaTh
MIPOrpaMMy MOCJEI0BaTEIbHOIO BbIUMCICHHS 3HauUeHuM 3anaHHoi ¢yHkiuu Y(X) 10 Tex mop, moka He
OyzeT mpoiiieHa HeKOoTopas XapakTepHasi Touka rpaduka GyHKIMU. 3HaUeHUs apryMeHTa X COCTaBJISIOT
BO3PACTAIOIIYIO MOCIIE0BATENIbHOCTD ¢ maroM h. HauanbpHoe 3nauenne X0 U mar n3aMeHeHHs apryMeHTa
h 3amatoTcst monp30BaTEIEM.

IIpakTnueckoe 3ansaTue «Opranusanus 00PpadOTKN UCKJIIOYEHUID)

Leab 3aHATHSA: U3YUUTD ONIEPATOPHI, UCIIOJIb3yEeMble TPU 00pabOTKE UCKIIIOUNTENBHBIX CUTYaIUH,
BO3HUKAIOIIMX BO BPEMS BBINOJIHEHUS BBIUYUCIUTEIBHBIX MIPOLIECCOB, NOMYUUTh NMPAKTUYECKHE HABBIKU B
cocraBieHu nporpamm. QGopynoBaHue, TeXHMYecKHe W NMPOrPaMMHbIe CpeICcTBa: MEPCOHAIBHBIN
KOMITBIOTED, cpefa mporpammupoBanus Visual Studio 2019

3aganue:

1. 03HAKOMHTKCS C ONMHUCAHHEM JIA0OPATOPHOI PabOTHI;

2. TOJY4YUTh 33JJaHUE y NIPENOJABATEIS 10 BAPUAHTAM;

3. HammcaTh Iporpammy, BBECTU IPOrpaMMy, OTJIQIUTh U PEMINTh €€ Ha OBM;

4. o¢hopMUTH OTUET.

TeopeTnyeckue cBeleHUS:
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HckmounTenpHas cutyanus (WIM HCKIIOUYEHHE) - 3TO OUIMOKa, KOTOpash BO3HHUKAeT BO BpeMs
BBINOJIHEHUS Tiporpammbl. Mcnonbs3yst C# — moncucreMy oOpaOOTKHM HCKIIOUUTENBHBIX CUTYaIUi, C
TaKUMH OIIMOKAaMH MOKHO cIpaBisAThesa. B C# aTa mojcucTeMa BKIIIOYAET B ce0s1 yCOBEPIICHCTBOBAHHBIE
METOABI, UcTIoNb3yeMble B s3bikax C++ u Java. [IpenmyiiecTBo mojacucTeMbl 00pabOTKU HUCKITIOYEHUH
COCTOUT B aBTOMATH3ALIMU CO3JaHMs OOJbILIECH YacTH KO/a, KOTOPBIA paHee He0OX0UMO ObUIO BBOJIUTH B
nporpammbl "BpyuHyr". OOpaboTKa HCKIIOYECHHMH yrpoimaeT "paboTy Haja omuOKaMu', MO3BOJSAS B
IporpaMMax OINpeAensiTh OJOK KOAa, HMEHYyeMbld 00paOOTYMKOM HCKIIOYEHHH, KOTOpBIM OyaeT
ABTOMATUYECKU BBINIOJMHATHCS MPU BO3HUKHOBEHUM OIpefeseHHoW omuOku. B sTtom ciyuae He
00s13aTeILHO MPOBEPATH PE3YJIbTAT BBHIIOJHEHUS KaXK/10i KOHKPETHOM omnepaluu WM METOJa BPYUYHYIO.
Ecnu ommOka BO3HUKHET, €€ J0JDKHBIM 00pa3oM 00paboTaeT 00paboTUMK UCKITIOUEHHH.

Eme omHUM npenMyniecTBOM 00pabOTKH NCKITFOUNTENLHBIX cUTyauid B C# sIBIIsI€TCS OIpeiesieHue
CTaHJAPTHBIX MCKIIOYCHUH JJISl TAKMX PACIPOCTPAHEHHBIX MPOTPAMMHBIX OIIMOOK, KaK JeJICHHE Ha HYJIb
WIN TIONalaHie BHE JMana3oHa onpeaeiaeHus nHaekca. YtoObl oTpearupoBaTh Ha BOSHUKHOBEHUE TaKUX
o1MOO0K, IporpaMma JI0JKHA OTCIIeKUBATH U 00padaThIBaTh ATH UCKITIOYeHHs. be3 3HaHNsS BO3MOXKHOCTEH
C#-noacucrembl 00pabOTKHN UCKIIIOUEHUH YCIIEITHOE porpaMmmupoBanue Ha C# MonpocTy HEBO3MOXKHO.

B C# uckiroueHus npecTaBIsIOTCs KiaccaMu. Bee Kitacchl HCKITIOUEHUH TOJIKHBI ObITh BBIBEICHBI
13 BCTPOCHHOTO KJlacca UCKIIoueHui Exception, KOTOPBIH SBJIsETCS YaCThO MPOCTPAHCTBA UMEH System.
Taxum 00pa3oM, Bce UCKITFOUEHHS - TIOJKIacChl Kiacca Exception.

[IporpaMMHBIE MHCTPYKIHH, KOTOPBIE HY)KHO NPOKOHTPOJIUPOBATH HA IMPEIMET HCKIIOYCHUH,
MoMenIaTes B try- 61ok. Eciu uckimroueHne BOZHUKAET B 3TOM OJI0OKe, OHO JIaeT 3HATh O cebe BHIOPOCOM
OTpeIeJICHHOTO pojia HWHGOpMAIMK. IJTO BBHIOPOIIEHHOE WCKIIOUYEHHE MOXKET OBITh IepPeXBavueHO
IPOrpaMMHBIM IyTEM C MOMOIIbIo catch-010ka 1 06paboTaHO COOTBETCTBYIOIIUM 00pa3zoM. CHcTeMHbIE
UCKJIIOUYEHHUS] aBTOMAaTH4YeCKH TreHepupyroTcss C#- cucTeMoil JMHaMHMYecKoro ympaBieHus. YToObl
CreHepupoBaTh HMCKIIOYEHHE BPYUHYIO, MCIOJIb3yeTcs KitoueBoe cioBo throw. JIroGoi koa, KOTOpbIH
JI0JKEH OBITh 0053aTEeNIbHO BBIMOJIHEH NPH BBIXO/IE U3 try-0i10Ka, momemaetcs B 610k finally.

Snpom 00pabOTKM MCKITIOYEHUH ABISAIOTCS OJ0KU try U catch. DTu kitoueBble cioBa paboTaoT "B
OJIHOM cBs13ke"; popMaT 3anucH try/catch-6;10koB 00pabOTKH UCKITIOUEHUN UMEET CIeYIOLINI BUI:

try {

// Biok xoja, moJIeKaliuii IpoBepKe Ha HATMYUE ONIHUOOK.

h

catch (ExcepTypel exOb) {

// O6pabotuuk misg uckmoyenus tuna ExcepTypel

}

catch (ExcepType2 exOb) {

/I Obpabotumnk nis uckmouenus tuma ExcepType2

h

3necs ExcepType -310 THnN crenepupoBanHoro uckitoueHus. [locne "BbiOpoca" wuckitoueHue
MepeXBaThIBACTCS COOTBETCTBYIOIIEH HHCTpYKIMEH catch, koTopas ero oOpabateiBaeT. Kak BUmHO W3
dopmara 3amucu try/catch-610koB, ¢ try-610KkOM MOXeT OBITh CBS3aHa HE OJHA, a HECKOJbKO catch-
uHCTpYKIMiA. Kakast MIMEHHO 13 HUX OyJIeT BBHINOJIHEHA, ONPEACTUT THUI UCKIIIOYeHHS. J{pyruMu cioBamH,
Oyzer BbIOMHEHAa Ta catch-WHCTPYKIMS, THUI HMCKJIIOYEHHS KOTOPOM COBMAZaeT C THIIOM
CT€HEpUPOBAHHOIO MCKIIOYEHHUsI (@ BCe OCTalbHble OyAyT mpourHopupoBasbl). Ilocie mnepexsara
uckimoveHus nmapameTp exOb npumer ero 3HaueHue. 3anaBaTh napamerp exOb HeoOs3arenbHO. Ecin
00paboOTUNKY UCKITIOYCHHS HE HY)KEH JIOCTYM K 00BEKTY UCKITFOYCHHS (KaK 3TO 4acTo OBIBACT), B 3aJJaHUU
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napametrpa exOb Her HeoOxomumocTu. [ToaToMy Bo MHOTHMX mpuMepax 3Toi riiaBbl mapamerp exOb He
3aJIaH.

BaxxHo moHMMAaTh CleQyroIee: eCIM HCKIIOUEHUE HEe TeHepupyercs, To try-OJoK 3aBepiaeTcs
HOPMaJbHO, U BCE €ro catch-WHCTPYKIIMM UTHOPHPYIOTCS. BBIMONTHEHHE MPOrpaMMBbl MPOJIOJDKACTCS C
MEepPBOM HMHCTPYKIMH, KOTOpasi CTOUT Mocie mocieanei mHcTpykiwu catch. Takum oGpasom, catch-
WHCTPYKIHS (M3 MPEUIOKEHHBIX TIOCie try-0J10Ka) BBITIOIHSIETCS TOJNBKO B CIIydae, €ClId CTeHEPUPOBAHO
COOTBETCTBYIOIIEE NCKITIOYCHHUE.

BoinoJsiHeHue padoThbI:

3aganue 1: oNTUMU3KUPOBATH MPOTPAMMY, IPOU3BOISIIYIO MIPOCTHIE apH(PMETHICCKUAE ONIEPAIUH
HaJ YrciamMu (CII0’KEHUE, BEIYUTAHNE, YMHOKCHHE | JICTICHHUE), UCIIOJIb3Ys 00pabOTKy HCKITFOUUTEIBHBIX
cutyanuii (00paboTKa BBOJA UMCENT U OTICPAITUU JICTICHHS).

IIpumep:

using System;

namespace ConsoleApplication { class OurClass {

static void Main(string[] args) {

float numl = 1, num2 = 2, summarize, multiply, sub, divide = 0; Console. Write("BBeaure nepsoe

yucao:");

try { numl = float.Parse(Console.ReadLine()); } catch {

Console.WriteLine("HenpaBuibublii ¢popmar uncna!\n"+ "B kauecTBe 3HaU€HUS MEPBOTO YHCIA
oyner 1");

§

Console.Write("Beeaute BTOpoe uncino:");

try { num2 = float.Parse(Console.ReadLine()); } catch {

Console.WriteLine("Henpasunbublii popmar uncna!\n"+ "B kadecTBe 3HaYeHHsS] BTOPOTO 4MCIa
oynet 2");

}

summarize = numl + num?2; multiply = num1 * num2; sub = numl - num2; try { divide = numl /
num?2; }

catch(DivideByZeroException) { Console.WriteLine("Henb3s nenuts Ha HyIB!");

§

Console.WriteLine(

"\n" + numl +" +" + num2 + " =" + summarize + "\n" + numl +" * " + num2 + " =" + multiply
+"n"+numl +"-"+num2 +"="+sub +

"n" + numl +" /" + num2 + " =" + divide); Console.Write("\n/[;i1s1 BbIXoga U3 MpoOrpamMMsbI
Haxxmute [Enter]:"); string anykey = Console.ReadLine();

§

§

§

TpeboBanus k ordery: Tekct nomxeH ObITh HanucaH mpudTom Times New Roman, 12 MaTepBan
MEXIy cTpokaMu U a63amamu — 1,5. Orcryn cneBa 1,5. OpueHTanus Tekcrta — MO UIMPUHE CTPAHMIIBI.
CKpUHIIOTHI HEOOXoIuMO moanucarh. Ha3Banue npakTHueckoi paboThl, ek paboThl, X0a paboTHl,
BBIBOJI, OTBETHI Ha KOHTPOJbHBIE BOIPOCH, TOJHKHBI OBITh BBIACICHBI )KUPHBIM MIPU(PTOM, TaK K€ KaK B
METOJINYKE.

KoHTponbHbIE BOPOCHI:
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1 Kaxk co3maercd 3amuiedsbid 010K Koma?
2 Kak omnuceiBaercs mporueaypa o0padoTKH KOHKPETHOTO HCKITIOUEHUS?
3 Kaxk renepupyercs uckiouenue?
4 Kak MOYKHO OTPaHUYUTH CIIUCOK UCKITIOYEHUH, KOTOPBIE MOTYT F€HEPHPOBATHCS B (PYHKILIUH.

IIpakTudeckoe 3ansaTne «[IpumMeHeHne OTIAJOYHBIX KJIACCOB B IIPOEKTE)

Llesb 3aHATHA: HAyUYUTHCS COCTABIATh TeXHUYecKoe 3a1anue (T3) Ha pa3paboTKy IpOrpaMMHOTO
IIPOAYKTA, IPUMEHATh OTJIaJI04HbIE KJIAcChl B IPOEKTE.

O0OopynoBaHue, TeXHUYECKHE U IPOrpaMMHBbIe CPeACTBA: IEPCOHATIBHBINA KOMIIBIOTED,Cpea
nporpammupoBanus Visual Studio 2019

3ananmue:

Jis  BBIOpAHHOTO 10 WHAMBHIAYAJIbHOMY 3aJIaHUIO IPOTPAMMHOTO MPOAYKTa pa3padoTaTh
texuuyeckoe 3aganue B coorBerctBuu ¢ 'OCT 19.201-78, mpeanonaras, 4To cHavdajia pazpadbarbsiBaeTcs
T3, a 3arem Oyzaer Hanucana nporpamma ais T3. Otder no gabopaTOpHOM paboTe TOJKEH COJEPIKaTh
pa3zesnsl TEXHUUECKOTO 3aJaHMUs.

Teopernveckue CBeICHUS:

BonpmmHCTBO pazpaboTYMKOB MPEIOYUTAIOT PA0OTaTh C TEXHUYECKUM 3a/laHUEeM Ha pa3paboTKy
IIPOrPaMMHOT0 OOECIeueHusl, TaK KaK 3TOT JOKYMEHT OOBIYHO COJIEPKUT CIIEAYIOIIEE:

- [TomHoE onucanue 1eneit 1 QyHKIMOHAIBHOCTH MPOrPAMMHOTO 00€CTICUeHUS;

- Jeranu Toro, Kak nporpamma Oyaet padoTaTh ¢ TOUYKU 3PEHUSI CKOPOCTH, BPEMEHHU OTKJIMKA,
JOCTYITHOCTH, MOOMJIBHOCTH, HaAEKHOCTH, CKOPOCTH BOCCTAHOBJIEHUS U T.1.;

- BapuaHTsl TOro, Kak mojb30BaTesd OyAyT UCIOIB30BATh IPOTPaMMHOE 00ECIEUCHHE;

- Omnpenenenue TOro, Kak MpuiIokKeHUe OyAeT B3aMMOJAEHCTBOBATh ¢ 000pYIOBaHUEM WIIH
JAPYTUMH IIPOrpaMMaMu;

- HedynkunonansHsle  TpeOoBaHus  (Hampumep:  TpeOoBaHus K  0OecHeueHHIo
3¢ (HEeKTUBHOCTH, CTAaHJAPThI KAUeCTBA, UJIM IPOEKTHbIE OTPAaHUYEHNS).

O61mue TpeboBaHMs K IpUeMKe paboThI
BonpmHCTBO pa3paboTYNKOB MPEANOUNTAIOT paboTaTh C TEXHUYECKUM 331aHUEM Ha
pa3paboTKy MporpaMMHOI0 00ecredeHtsl, TaK KaK 3TOT JOKyMEHT OOBIYHO COJEPKUT CIEAYIOIIEe:
[TonHOe onucanue 1eneit u GyHKIMOHATBHOCTH IPOrPaMMHOTO 00eCIIeueHus;
Hetanu Toro, kak mporpamma OyJeT padboTaTh C TOUYKH 3PEHHS CKOPOCTH, BpEMEHHU OTKIIUKA,
JOCTYITHOCTH, MOOMIIBHOCTH, HaZI&)KHOCTH, CKOPOCTH BOCCTAHOBJICHUS U T. 1.}
BapuanTsl TOro, Kak 1noip3oBarenu OyAyT UCHOIb30BaTh MPOrpaMMHOE 00ECIIEUEHHUE;
Onpeznenenue Toro, Kak NpuIoKeHHe OyIeT B3aMMOIeHCTBOBATh ¢ 000pYIOBaHUEM HITH
JIPYTUMH IIPOTPaMMaMU;
Hedyukunonansable TpeOoBaHus (HarpuMep: TpeOOBaHUs K 00ecTiedeHnI0 3P PEKTUBHOCTH,
CTaHJApTHl KAYeCTBA, UM MTPOSKTHBIC OTPaHIUCHHS);
Brimosnnenue paboThl.
PaccmoTpum 06pasel] TeXHUUECKOro 3aJaHus Ha pa3paboTKy MporpaMMbl.
1 Beenenue
1.1.  HaumeHoBaHue mporpaMmbl
1.2.  Haznauyenue u 007aCTh IPUMEHEHHS TPOTPAMMBI
2 TpeboBaHUs K Iporpamme
2.1.  TpeGoBaHus K GyHKIHOHATIHHBIM XapaKTEPUCTHUKAM IIPOTPAMMBbI

2.2.  TpebGoBaHus K HaJICKHOCTU IPOTPAMMBI
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2.2.1. TpeboBaHus kK 0OECIIEYCHUIO HAJEKHOTO (PYHKIIMOHUPOBAHUS ITPOTPAMMBI
2.2.2. Bpems BOCCTaHOBJIEHHS IPOTPAMMBI I1OCIIE OTKa3a

2.2.3. Otka3bl IporpaMmsl U3-3a HEKOPPEKTHBIX JEHCTBUI onieparopa

3 YcnoBus sKCIUTyaTaluy NporpamMmmbl

3.1. KiinmaTudeckue ycinoBus SKCILTyaTaluy IporpaMmbl

3.2.  TpeboBaHus K KBAIN(UKALMK U YACIEHHOCTH IepcoHalIa

3.3.  TpeboBaHMs K COCTaBy U IapaMeTpaM TEXHUYECKHX CPE/ICTB

3.4.  TpeboBanus Kk UHGOPMALIMOHHONW COBMECTUMOCTH

3.4.1. TpeboBaHus K UHHOPMALIMOHHBIM CTPYKTYypaM U METOAAM PELICHUs
3.4.2. TpeboBaHUs K HCXOJHBIM KOJAaM U SI3bIKaM IIPOrPaMMHUPOBAHHUS

3.4.3. TpeboBaHus K NpOrpaMMHBIM CPEACTBAM, UCII0JIb3YEMbIM IIPOrpaMMOi
3.4.4. TpeboBaHus K 3amuTe HHGOPMAIMU U IPOTPAMM

3.5.  CneuuanbHble TpeOOBaHUSA
4 TpeOoBaHusI K IPOrPaMMHOM JOKYMEHTALIUH
4.1.  IlpenBapuTenbHBIH COCTaB MPOTPAMMHOM JOKYMEHTALUH

5 TexHUKO-IKOHOMHUYECKHUE [T0Ka3aTeIn

1.1. DkoHOMHUYECKHE IPEUMYLIECTBA pa3pabOTKH IIPOrpaMMbl

6 Craguu ¥ 3Tansl pa3pabOTKU NPOrpamMMbl

6.1.  Craauu pa3paOOTKu IpOrpamMmbl

6.2.  Dransl pa3pabOTKH MPOrpaMMbI

6.3.  ConepxxaHue pabOT Mo dTanam

7 I1opsiiOK KOHTPOJIS U IPUEMKHU

7.1. Bunsl ncneitanui

B pasnene “BBenenHue” yka3plBalOT HaMMEHOBAHHE, KPATKYH0 XapaKTEpUCTHKY OOJIACTH
IPUMEHEHHsT MPOTrpaMMbl WM MPOrPaMMHOTO H3JeNus U 00BeKTa, B KOTOPOM OyIyT HCIOJIb30BaTh
IporpamMmy.

B paznene “OcHoBanus 1715t pa3pabOTKH” YKa3bIBAETCS JOKYMEHT, HA OCHOBAaHUU KOTOPOTO BEJETCS
pa3zpaboTka (TpuKa3 1Mo yHUBEPCHUTETY, 3aJlaHue Ha J1ald. paboTy U T.I1.);

OpraHu3ainusi, yTBEpAMUBIIAsS JOKYMEHT W JaTa €ro yTBEpXKIACHMS; HAUMEHOBAHHUE TEMbI
pa3paboTKH.

B pasgene ‘“Ha3nauenue pa3pabOTKU” YKa3bIBalOT (YHKIHMOHAIBHOE HSKCIUTyaTallMOHHOE
Ha3HA4YEHHUE MPOrPaMMBbI.

Paznen “TpeGoBanus k mporpamme” JT0JKEH COJIEpKaTh CIEIYIOLINE MTO0IPa3Iebl:

“TpeboBanus K (YyHKIMOHAJIBHBIM XapaKTepUCTUKaM~ —cocTaB (YHKIMH, KOTOpble Oynaer
BBITTOJIHATH IPOTPaMMa, OPTaHU3aIHsI BXOIHBIX M BBIXOAHBIX JAHHBIX (CHHTAKCUC M CEMAaHTHKA BXOJIHBIX
NaHHBIX, (OpMaThl BBIXOAHBIX COOOIIEHWH U COOTBETCTBYIOIIME UM CHUTYyallMHM), BpPEMEHHBIE
XapakTepucTUKu. B sTOM moapaszzaene MOMKHO OBITH OMUCAHO MOBEIEHHWE CHUCTEMBbI C TOUKH 3PEHHUS
COOTHOIIEHHS BXOJa M BbIX0Jla 0€3 KOHKPETH3alMl BHYTPEHHEHN CTPYKTYpHlI U peakiusi IporpaMMbl Ha
HEIPEyCMOTPEHHBIE IaHHBIE Ha BXO/JIE.

“TpeboBaHMs K HAAEKHOCTH —KOHTPOJb BXOJHBIX M BBIXOAHBIX JAaHHBIX, MOCIEICTBUA
BO3MOXXHBIX OTKa30B, BPEMsI BOCCTAHOBJIEHUS, 3AIIUTa OT HECAHKLIMOHUPOBAHHOIO JOCTYyMA U Ap.

“YcnoBusa SKcIUTyaTaluu” — XapaKTEPUCTUKU OIEPAlMOHHOM Cpeabl, BHUA OOCTyXHBaHU,
KOJINYECTBO M KBaJU(UKAIMs NEPCOHaNa, 3aTpauuBacMoe BpeMsl Ipolieccopa U KaHaJIOB CBSI3U, YHUCIIO
M0JIb30BaTENeH U JIp., @ TAKXKE JOMYyCTUMBbIE TapaMeTPhl OKPY KaroIIen
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“TpeboBaHMsI K COCTaBy M IapaMeTpaM TEXHUYECKHX CpPEICTB’ —KOH(HUTyparus CHCTEMBI,
OCHOBHBIE XapaKTEPUCTHKHU TPeOyEeMbIX YCTPOMCTB.

“TpeboBanus K MHOOPMAIIMOHHON W MPOTPAMMHON COBMECTUMOCTH — TpeOOBaHHS K METOJaM
pelleHus, s3bIKaM [pPOrpaMMHMpOBAHMS, IPOIPAaMMHBIM CpPEICTBAaM, MCIONb3YEMBIX CHUCTEMOM,
nporokoiiaM oomena, k CYB/I 1 onepaiiioOHHBIM cCUCTEMaM.

“TpeOoBaHMs K MAPKUPOBKE U YIIAKOBKE” —BapUaHThI U CLIOCOOB! yIIAaKOBKH (OOBIYHO CIIELUAIBHBIX
TpeOOBaHUH HE TIPEABIBIISACTCS ).

“TpeboBaHMs K TPAHCIOPTUPOBAHUIO M XPAHEHUIO” —MECTa XpaHEHMs], yCIOBUS U CPOKHU, CIIOCOObI
CO3JIaHMsI U XPaHEHUs Pe3epPBHBIX KOMMM (0OBIYHO CIIeIMaIbHBIX TPEOOBAHUI HE IPEAbABIACTCA).

OTnenbHbIE pa3eibl U MOIPA3eibl 10 COTIACOBAHHIO C 3aKa3UUKOM MOTYT OBITh OMYIICHBI.

B paznene “TpebGoBanHus K IPOrpaMMHOM JOKYMEHTAIIMHA~ — COCTaB JOKYMEHTAIIUH U CTICIIHATbHBIC
TpeOoBaHUsI K HEW. BUIBl mpOrpaMMHBIX AOKYMEHTOB: CHeUU(UKAIUA, TEKCT MPOrpamMMbl, OMHCAHUE
IIpOrpaMMbl, MOSICHUTENIbHAs 3amucka, 13, mporpaMMa M METOJMKA HCHBITAaHUM, PYKOBOJICTBO
IIPOrpaMMHUCTa, PYKOBOJCTBO CHUCTEMHOIO IPOrpaMMMCTa, PYKOBOJCTBO OIl€paTropa, PyKOBOJCTBO IO
TEXHUYECKOMY OOCITy’)KUBAaHUIO U T.JI.

B pasgene “TeXHUKO-IKOHOMHYECKHE MPEUMYIIECTBA, IpejnojaraeMas >KOHOMHMYECKas
3¢ GEKTUBHOCTh M TO/0Basi MOTPEOHOCTb, SKOHOMHUYECKHE NPEUMYLIECTBAa pa3pabOTKU, NpeAeIbHbII
00BbEM IIPOTPAMMBI, BpEMsI PEaKIIUU TPOTPAMMBI.

B paznene “Cragun u stansl pa3paboTKH’ -lIepeyeHb CTaaui, pa30MBKa Ha 3Tallbl, COAEPKAHUE,
CPOKH pa3paOOTKH (IHU, HEAETH U T.JI.) U HCIIOJHUTEIIH.

B paznene “Ilopsiiok KOHTpOJISI U IPUEMKH~ —BU/Abl UCHBITAaHUI, TpeOOBaHUS K MPHUEMKE padoT,
COCOOBI MPOBEPKU BAXKHEUIINX XapaKTEPUCTHK.

[{enb ucnbITaHUM —yCTaHOBJIIEHUE CTENIEHU COOTBETCTBHSI TOTOBOTO IPOAYKTA U XapaKTEPUCTHKAM
TEXHUYECKOTO 3aJIaHMHs.

@opMbl  NIpE/CTaBIEHUS  pe3yJIbTaTOB: MpPOTrpaMMHas  JIOKYMEHTallUs, KOHCTPYKTOpCKas
JOKYMEHTaIUs Ha U3/1€]I1E, TPOrPAMMHOE U3JEIHE.

B npunoxxeHun npuBOAAT NepedeHb MPOBEACHHBIX HAYYHBIX U HCCIIEI0BATENbCKUX pabOT, CXEMBI
aJIITOPUTMOB, TaOJINLIbI, OMUCAHUS U T.JI.

1 Pa3paboraiiTe NpOeKT B COOTBETCTBUM C BAPHAHTOM.

2 nepeuuTe B pexxuM oTaaaku. [lpu octaHOBKE BHIIOJHEHHUS TPOrpaMMBbl 100aBbTE B OKHO
IIPOCMOTpPa HAMMEHOBAHHUSI HECKOJIBKUX MHTEpecyomuX Bac nepeMeHHBbIX.

KonTpoJibHbBIE BOIPOCHI:

1 HazHaueHune TeXHMYeCKOro 3ajaHus?

2 Kto cocrasnser u yreepxkaaer T3?

3 Ha xakom stamne pa3zpaboTku mporpaMMHOTo U3enus coctaBiusercs 137

4 Kaknmu tokymeHTaMu perinaMeHTrpyercs Hanucanue 137

HpaKanecmoe 3aHATHE «OT.]'lal]Ka IIPOEKTA»

Heﬂb DaﬁoTbl. HonyquI/Ie MPAKTUYCCKUX HABBIKOB TCCTUPOBAHUSA U OTJIAJKU ITPOTrpaMMBI.

TeopernyecKkne 0CHOBBIL. TCCTHpOBaHI/IC — IMPOLECCC BBINIOJIHCHUSA IPOTPpaMMBI Ha Ha6ope TECTOB C

LEJIBbIO BBISIBJIICHUS OIMIMOOK.

Jlokanu3anuel Ha3bpIBalOT MPOLIECC ONPENEICHMs OIlEpaTopa MPOrpaMMbl, BHIIIOJIHEHUE KOTOPOTO
BBI3BAJIO HApYyIIEHHE HOPMAJIBHOTO BBIYUCIUTEIBHOTO IIporiecca. s ucrpapieHus OmMOKU HEOOXO0JMMO
OIIPENICNINTh €€ NMPHUUYUHY, T.€. ONpPENCIUTh ONepaTop Wiu (parMeHTt, coaepkamue omuoOKy. [IpuunHb

omuoOoK MOTr'yT OBITH Kak O4Y€BHUAHBI, TaK M OYCHb FJ'IY60KO CKPBITEI. B OCJIOM CJIIOKHOCTH OTJIaaAKH
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00yCIIOBJIEHA CIIEIYIOIMIMMH TPUYUHAMHU:

° TpeOyeT OT MporpaMMHCTa IITyOOKHUX 3HAHUH CHENU(HUKH yIpaBIEHUS HUCIOJIb3yEMbIMU
TEXHUYECKUMHU CPEACTBAMU, OIIEPALIMOHHON CUCTEMBI, CPEIIbI U A3bIKA IIPOrPAMMUPOBAHMS, PEATTU3YEMBIX
MPOIIECCOB, MPHUPOJBI U CHEUU(UKU PA3TUYHBIX OMIMOOK, METOJMK OTJIAIKH M COOTBETCTBYIOIIMX
IIPOrPaMMHBIX CPEJCTB;

] IICUXOJIOTHNYCCKHU ,Z[I/ICKOM(bopTHa, TaK KakK HeO6XOI[I/IMO HCKaTh COOCTBEHHBIE OIIMOKHU u,
Kak IIpaBUJjIO, B YCIIOBUAX OI'PAaHUYCHHOT'O BPEMCHHU,;
] BO3MOKHO B3aHMMOBJIMSHUE OIIHMOOK B Pa3HBIX YacCTAX IpOorpaMMbl, HAlIpUMEpP, 3a CUET

3aTHpaHUs 00JIACTH MaMATH OJJHOTO MOIYJISI APYTHM H3-3a OIIHOOK aapecaruu;

o OTCYTCTBYIOT YETKO C(POpPMYJIMPOBAHHBIE METOIUKU OTIIAIKH.

Otnazka mporpaMMsl B JIFOOOM ciIydae MpearosiaracT o0ayMbIBAaHUE U JIOTUYECKOE OCMBICICHNE
Bcell umeromeiicst mHpopmanuu 00 ommoOKe. BoIbIIMHCTBO OMMOOK MOKHO OOHAPYKUTH IO KOCBEHHBIM
MpPHU3HAKAM TIOCPECTBOM THIATEIHHOTO aHAIM3a TEKCTOB MPOTPAaMM M PE3yJIbTaTOB TECTUPOBaHUS 0e3
MOJTY4eHHsI JONOITHUTEIbHOM HH(popMmanuu. [Tpu 3TOM HCIIONIB3YIOT pa3nu4HbIe METOBI:

o PYYHOTO TECTHPOBAHUS,
o UHYKIHH;
o ACAYKIHH;
° 00paTHOTO MPOCIIC)KUBAHUSI.

MeTo pYYHOI0 TECTUPOBAHHUSI

OTO - caMblil IPOCTON M €CTECTBEHHBIN crnocol mgaHHON rpynmnsl. [lpu oOHapykeHUM OmIMOKH
HE0OXO0IUMO BBITIOJIHUTH TECTHPYEMYIO ITPOTPAMMY BPYUIHYIO, UCIIONIB3YsI TECTOBEIN HaOOp, Ipu paboTe ¢
KOTOphIMH OblTa OoOHapyxeHa omuOka. Meton o4yeHb 3((EKTHBEH, HO HE MPUMEHHUM MJisi OOJBIIUX
MIPOrpaMM, MMPOTPAMM CO CJIOKHBIMU BBIYHCICHUSMU U B T€X CITy4asiX, KOTJa OIMOKa CBsI3aHa C HEBEPHBIM
MpeICTaBJICHUEM MPOTPAMMHICTA O BHITOTHEHUH HEKOTOPBIX orepariuii. JJaHHbIi METO/I 4aCTO UCTIONB3YIOT
KaK COCTaBHYIO YacCTh IPYTUX METOJIOB OTIAAKH.

MeToa HHAVKINHA

Metoa OCHOBaH Ha TIIATELHOM aHAIIW3E CUMIITOMOB OIITMOKH, KOTOPHIE MOTYT MPOSIBISATHCS KaK
HEBEpPHBIE pEe3YyJbTaThl BBIYMCICHMM WM Kak cooOmieHune 00 ommobke. Eciam kommbioTep mpocTo
"3aBucaer", TO (PparMeHT MPOSBICHUS OIMMOKH BBIYUCISIIOT, MCXOAS M3 TMOCICAHUX TMOJIYYSHHBIX
pe3yNnbTaToB U JAeWcTBUN Toib3oBaTens. llomyueHHyro TakuM oOpa3oM HMHGOpPMAIUIO OPraHU3YIOT U
TIIATETTFHO M3YyYaloT, MPOCMAaTpUBas COOTBETCTBYIOUIMI (parMeHT mporpammbl. B pesynbTare 3THX
JEHCTBHI BBIABUTAIOT TUIIOTE3HI 00 OMIMOKAX, KAXKIYI0 U3 KOTOPBIX MPOBEpsOT. Ecnu runoresa BepHa, TO
JIeTanu3upyroT nHpopmanuo 06 ommdKe, MHAUE - BBIABUTAIOT JIPYTyro rumnoresy. [locienoBaTenbHOCTD
BBITIOJIHEHUS OTIIAJKA METOJAOM UHIYKIIUM [TOKa3aHa HA PUCYHKE B BUJE CXEMbI aITOPUTMA.

Campblif OTBETCTBEHHBIN 3Tall - BBIABJICHHE CUMIITOMOB OMUOKH. Opranu3ys JaHHbIE 00 OIIHMOKe,
1enecoo0pa3Ho 3amucarh BCE, YTO M3BECTHO O €¢ MPOSIBICHUAX, MpUuieM (PUKCUPYIOT, KaK CUTYyalluu, B
KOTOPBIX (parMeHT C OIMMOKOW BBIMOJTHSIETCS HOPMAIbHO, TaK M CHUTYyalllMd, B KOTOPHIX OIIMOKa
nposiisieTcsi. Ecnu B pe3ynbrare M3ydeHUs JaHHBIX HUKAKUX THUIMOTE3 HE IMOSBIISIETCS, TO HEOOXO0auMa
JOTONHUTENbHAs WHpopMaruss 00 ommbke. JlomomHUTENbHYIO HHPOPMAIMIO MOKHO MOIYYHUTH,
HaIlpuMep, B pe3yJIbTaTe BHIMOJHEHUS CX0KHUX TECTOB. B mporiecce 10Kka3aTenbCTBa MBITAIOTCS BBISICHUTD,
BCE JIH MPOSIBJIICHUS OIUOKU OOBSACHSET JaHHAs THIIOTE3a, €CIIM HE BCE, TO JIMOO TMIOTE3a HE BEpHA, JTHO0
OLIMOOK HECKOJIBKO.

Metoa geaAyKIUuu

[To merony nenykiuu BHaudane (GOPMHPYIOT MHOXKECTBO IMPHUYUH, KOTOPbIE MOIJIM Obl BBI3BAaTh
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JTAHHOE TPOSIBJICHUE OIIMOKW. 3aTeM aHAIM3UPYsS MPUYHHBI, HUCKIIOYAIOT T€, KOTOPHIE MPOTHBOpEUYAT
HMCHOIIINUMCS JAaHHBIM. ECHI/I BCC HpI/I‘-II/IHBI HUCKIIFOYCHBI, TO cne;[yeT BBIIIOJIHUTE JOITOJIHUTCIBbHOC
TECTHPOBAHUE HCCIeAyeMOoro ¢parMeHTa. B TpoTHBHOM cilydae HaumOojee BEPOSTHYH THUIIOTE3y
MBITAIOTCS JI0Ka3aTh. Ecnu rumore3a oOBACHSAET MOMyYeHHBIC MPU3HAKKM OIIMOKH, TO OIIMOKa HaleHa,
HMHAYe - IPOBEPSIOT CIECAYIOUIYIO IPUUNHY.

MeTo01 00PATHOI'0 MPOCJIEKMBAHUS

Hns HeOompmmx mporpaMMm 3¢G(EKTHBHO NPUMEHEHHE MeToAa OOpaTHOIrO MPOCIC)KHUBAHUSA.

HaunnaroT ¢ TOUKy BBIBOAA HENMPABUIBHOTO pe3ysbTata. /s 3TOi TOYKM CTPOUTCS TUIIOTE3a O 3HAUCHUSAX
OCHOBHBIX IIEPEMEHHBIX, KOTOPbIE MOIJIM OBl MPUBECTH K MOJIYUYCHHIO UMEIollerocs pesyibrarta. [anee,
uexoasa us 9TOM rUIOTE3bl, ACIAOT MPCAJIOKCHUSA O 3HAUCHUAX IICPECMCHHBIX B Hpeﬂbmymeﬁ TOYKE.
[Iporecc mpogomxaroT, moka He 0OOHApYKAT MPUINHY OITHOKH.

3ananmue.

1. CocTaBuTh B BUJIE€ 0JIOK-CXEMBI AJITOPUTM PEIICHUS 3a]Ia4H.

2. Co3gare mporpaMMmMy pelleHHs 3aJayd  Ha JII0OOM  @JIrOPUTMUYECKOM  S3BIKE
IPOrpaMMUPOBAHUS.

3. OTnaauTe nporpammy.

4. CocTaBuTh OTYET 110 JIAOOPAaTOPHOI padoTe.

Otuer mo J1aGopaTopHoli padoTe 10/ZKeH BKIKYATh:

1. ANTrOpuUTM pELICHHS 3a0a4H.

2. Texct mporpamMMsbl Ha SI3BIKE TPOTPAMMUPOBAHUSL.

3. Habop tecToB nis 0TaaAKU NPOTrpamMMBbl.

3ajaya: coCcTaBUTh CIUCOK yU4eOHOH IpymIibl, BKIOYaroien 25 yenosek. J[iist kaxoro yyarerocs
yKa3aTh ATy POKICHUS, TOJl OCTYIIJICHUS B KOJUIEIK, KypC, TPYIITy, OLIEHKH KaX/10T0 roja o0y4eHus.

Ha3Hauenue 3agauu: MONY4YUTh 3HAYEHHE OIPENEIEHHOTO KPUTEPUS U YHOPSANOUYUTH CIHCOK
CTYIECHTOB I10 HEMY.

Jlocturaemas 1elnb: ynopsJouiTh COIMCOK CTYACHTOB 10 CpeTHEMY Oallly U MOJIY4YHTh €ro.

IIpakTnueckoe 3anaTue « MHCeKuus: Koaa MoayJieil MPpoeKTa»
[leab padoThI NOTYYUTH MPAKTUUECKHE HABBIKU pa3pabOTKU MOIYJIEH MPOrpaMMHOM CUCTEMBI U
WHTETPALMH 3TUX MOIYJIEH.
Teopernyeckne CBeIeHUS TCpMI/IH CHUHTETpalusg» OTHOCUTCA K Takoi orncpanruu B HPOLECCEe
pa3pa60T1<1/1 HO, npu KOTOpOﬁ BbI 06’LCI[I/IH$ICTC OTACJIbHBIC IMPOrpaMMHBIC KOMIIOHCHTHI B CIUHYIO

cucreMy. B HEOOIBIINX MPOEKTAX MHTErpalMs MOXKET 3aHATh OJJHO YTPO U 3aKII0YaThCs B OObETUHEHUHN
TOPCTKHU KJIACCOB. B 00NBIINX — MOTYT MOTpeOoBaThCs HEJIEU WIIM MECSIIbI, YTOOBI CBSI3aTh BOEMHO BECh
Habop nporpamm. HezaBucumo ot pazmepa 3a/1a4 B HUX IPUMEHSIOTCS OJHU U T€ K€ MPUHIUIIBL.

Tema MHTErpanuu TECHO MEPEIIETAETCS C BOIPOCOM IOCIEA0BATEIBHOCTH KOHCTPYHPOBAHUS.
[TopsaoK, B KOTOPOM BBI CO3/1a€TE€ KJIACCHI MJIM KOMIIOHEHTBI, BIIMSIET HA MOPSIIOK UX UHTETPALlUN: BbI HE
MOXKE€T€ HMHTETrpHUpoBaTh TO, UTO emie He ObUIo co3gaHo. llocienoBaTeNbHOCTH MHTErpalud U
KOHCTPYHUPOBAHHS UMEIOT OOJIBIIOE 3HAUCHHE.

[TockonbKy HMHTErpamusi BBIMOJHAETCS IOCIE TOro, Kak pa3pabOTYMK 3aBEpLII MOJIYJIbHOE
TECTUPOBAHUE, U OJHOBPEMEHHO C CHUCTEMHBIM TECTUPOBAHMEM, €€ MHOIJA CUYUTAIOT OIEPALMEH,
OTHOCHIIENCS K TeCTHpOBaHUIO. OJTHAKO OHA TOCTaTOYHO CJIO’KHA, U IO3TOMY €€ CJIEyeT paccMaTpuBaTh
KAK HE3aBUCUMBIN BHJI NEATEIbHOCTH.

AKKypaTHasi IHTETpalus 00ecreqrBaeT:
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YIPOIIEHHYIO JUarHOCTUKY JAe(EKTOB;
MEHbIIIEE YUCIIO OMINOOK;

MEHbIIIEE KOJMUECTBO «JIECOBY;

paHHEe co3aHue MEePBOI paboTaroNIei BEpCUU MPOIYKTA;
YMEHBIICHHE O0ILEro BpeMEeHH Pa3paboTKy;
Jy4IIre OTHOLIEHHS C 3aKa3YUKOM;
yIIy4IlIEHUE MOPAJIIbHOTO KJINMaTa;
YBEJIMUEHUE IIaHCOB 3aBEPILIECHUS TPOCKTA;
0oJiee HaJeKHbIE OLIEHKU IpaduKa MPOeKTa;
OoJiee aKKypaTHBIE OTYETHI O COCTOSIHUY;
Jy4liee KayecTBO KOJa;

MCHBIICC KOJINMYCCTBO JOKYMCHTAIINU.
I/IHTGFpaIII/Iﬂ IMporpamMM BBITIOJIHACTCA ITOCPECACTBOM RHOIMANHKHO20 NI UHKPEMERmH020 10AX01a.
IlodTanHas MHTErpauysa COCTOUT U3 OTaIloOB, NIEPCUHUCICHHBIX HUXKEC!

1. «Moz[an,Ha;[ pa3pa60TKa»: IMIPOCKTUPOBAHUC, KOAUPOBAHHUEC, TCCTUPOBAHUC MU OTJIaAKa
KaXXJ0ro Kjaacca.

2. «Cucremuas HHTCTPalusI»: O6’beI[I/IHeHI/Ie KJIaCCOB B OAHY OI'POMHYIO CUCTEMY.

3. «CucremHas ACBUHTCTpals» . TCCTUPOBAHUEC U OTJIaJIKa BCCH CHCTEMHEI.

[TpoGiieMa mo3TanHOM MHTErpaluy B TOM, YTO, KOI'/Ia KJIACChl B CUCTEME BIIEPBBIE COEAMHSIIOTCS
BMECTE, HEM30€KHO BO3HUKAIOT HOBbIE MPOOJIEMBI U UX MPUYMHBI MOTYT ObITH B 4eM yrogHo. [lockonbky
y Bac Macca KJIacCOB, KOTOpbI€ HUKOI'/Ia paHbllle HEe paboTanu BMECTE, BAHOBHUKOM MOXET OBbITh IIJI0XO
IIPOTECTUPOBAHHBIN Kilacc, omuOKa B MHTepdelice MeXay AByMS KilaccaMH MM OHIMOKA, BBI3BAHHAS
B3aUMOJICHCTBUEM JBYX KJIACCOB. BCe Kitacchl HaXOAATCA MO/ TIOL03PEHUEM.

HeonpeneneHHOCTh MECTOHAXOKICHUS JII000M U3 MpobIieM codeTaeTcs ¢ TeM (PakTOM, 4TO BCE 3TH
npoOJemMbl BAPYT MPOSBISIOT ce0s OJHOBPEMEHHO. JTO 3acTaBisieT Bac MMETh JEJI0 HE TOJBKO C
npobjeMaMy, BbI3BaHHBIMH B3aUMOJICHCTBHEM KJIACCOB, HO M JIPYTMMHU OIIMOKaMH, KOTOpbIE TPYAHO
JMAarHOCTHUPOBATh, TaK KaK OHU B3aMMOJICHCTBYIOT.

[ToaToMy MO3TaNHYI0 UHTETPALIMIO HAa3bIBAIOT €IIe «MHTErpalrei 60JbII0ro B3phIBay

[TosTanHyro MHTErpalkio HENb3sl HAUMHATh J10 Hayajla MOCIEeIHUX CTaJuil MpoeKTa, Korga OyayT
pa3paboTaHbl U IPOTECTUPOBAHBI Bee Kinacchl. Korga kinacchl, HakoHell, 0y1yT 00beIMHEHBI U MPOSIBUTCS
OoJIbIIIOE YHCIIO OIIMOOK, MPOrpaMMHCTBI TYT K€ YJIApATCS B MAHUYECKYI0 OTJIaJKy BMECTO
METOAMYECKOTO OTPE/IeNIeHUsI M UCIIPABIICHUS OIIHOOK.

Jiis HeOONBIINX MPOrpaMM — HET, a Ul KPOILIEYHBIX — IO3TanHas MHTErpanus MOXeT ObITh
HaMJIy4dIluM IoAX0A0M. Eciu mporpamma COCTOUT U3 ABYX-TPEX KJIACCOB, MOJTAITHASL UHTETPALUs MOXKET
COKOHOMUTH Ballle BpeMsl, €ciid BaM roBe3eT. Ho B OONBIIMHCTBE cilydyaeB MHKPEMEHTHBIN MOAX01 OyaeT
Jy4Ie.

IIpy MHKPEMEHTHOM MHTErPAUMHU BbI ITUIIETE U TECTUPYETE MAJIEHBKUE YYAaCTKHA IIPOTrPAMMBI, a

3aTeM KOMOWHHpYETe 3TH KYCOYKH JAPYT C JIPYroM 1o omHomy. [Ipu Takom moaxone — IO OJHOMY
3JIEMEHTY 3a pa3 — BbI BBINIOJIHAETE NIEPEUHCIICHHBIE Aajiee JeHCTBUS:

1. PazpabaTsiBacTe HEOOMNBINYIO, (YHKIMOHAIBHYIO YacTb CHCTEMBI. OJTO MOXET OBbITh
HauMeEHbIIass (YHKIMOHAJIbHAS YacTh, caMasi CJIOXHAas 4YacTb, OCHOBHAs 4YacTh HJIM WX KOMOWHAIMAL.
TmwatensHO TecTHpyeTe U oThnaxkuBaeTe ee. OHa MOCIYKHUT CKEJIETOM, Ha KOTOPOM OyAyT HapaliuBaThCs
MYCKYJIBI, HEPBBI U KOXa, COCTABJISIONINE OCTAIbHBIC YaCTH CHCTEMBI.

2. [TpoekTupyere, Konupyere, TECTUPYETE U OTJIAKUBAETE KIlace.
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3. [Ipukpennsiere HOBBIM KJacC K CKeJeTy. TecTupyere u OTIaXUBAeTE COCTUHEHUE CKeJleTa
¥ HOBOTO KJ1acca. Y 0ex1aerech, 4To 3Ta KOMOMHANUs padoTaeT, Mpexae YeM NepexoauTh K J00aBICHUIO
HOBOTI0 Ki1acca. Eciu ieno caenaHo, oBTOPSIETE MPOLIECC, HAUMHASA C I1. 2.

WMHKpeMeHTHBIN 10AX0/1 UMEET MacCy IMIPEUMYLIECTB NIEPE]] TPAAULIMOHHBIM IT0ATAIHBIM [101X0JI0M
HE3aBHCHUMO OT TOT'0, KaKyt0 MHKPEMEHTHYIO CTPATETUIO BbI UCIIOIb3YETE:

OuwiuoKu ModxcHo n1ezko oonapyyscums Korga Bo BpeMs MHKPEMEHTHOW MHTErpalid BO3HUKAET
HOBas NpobseMa, TO OYEBUHO, YTO K 3TOMY IIPUYACTEH HOBBIN Kitacc. JInbo ero untepdeiic ¢ ocranpHOM
4acTbIO MPOrpaMMbl HEMpPaBHIIEH, JUOO0 €ro B3auMOJEHCTBUE C paHEe HWHTEIPUPOBAHHBIMH KIIACCAMU
MPUBOJIUT K omnoOke. B mo0om ciyyae Bbl TOUHO 3HAETE, /1€ UCKATh IPodieMy.

B maxom npoexkme cucmema panvuie cmanosumcs padomocnocoonoii Korna Ko MHTErpupoBaH
U crIocOO€H BBINOJIHATHCS, JAXKE €CJIM CUCTEMA €Ill€ HE IIPUr0/IHA K MCIIOJIb30BaHMIO, 3TO BBIISIUT TaK,
Oyaro 3T0 ckopo mpom3onaer. Ilpm MHKPEMEHTHOH WHTETpaluyd NPOTPAMMHUCTBI pPaHBIIEC BHISAT
pe3ysbTaThl CBOEH pabOThI, IOITOMY MX MOPAJIBHOE COCTOSIHME JIydIlle, YEM B TOM CIy4yae, KOrja OHU
MOJ03PEBAIOT, YTO UX MPOEKT MOKET HUKOI'/IA HE CAENATh EPBbIN BJIOX.

But nonyuaeme yayuwennulit Monumopunz cocmoanua 11pu yacToil UHTErpaluy peaan30BaHHAs
U Hepealn3oBaHHAas (PYHKIIMOHAJIBHOCTh BUIHA C MEPBOrO B3rsga. MeHemxkepbl OyAyT UMETh Jydllee
MIPEJICTABJICHHE O COCTOSIHUU MpoeKTa, B, 4to 50% cucreMsl yxe paboTaer, a He Cibllla, 4YTo
KOJIMPOBAHUE «3aBepIICHO Ha 99%».

Bot ynyumume omnowenua c 3axkazuuxom Ecny yactas MHTErpalys BIUSET HAa MOPAIbHOE
COCTOSIHME Pa3pabdOTUYMKOB, TO OHA TAKXKE OKA3bIBACT BIMSHHE W HA MOPAIBHOE COCTOSHUE 3aKa3uuKa.
KiuenTs! m1005T BUAETh NPU3HAKK MPOTpecca, a MHKPEMEHTHAasi MHTETpallys MPeAoCTaBIsIeT UM TaKylo
BO3MO>XHOCTb TIOCTaTOYHO 4aCTO.

Cucmemmnvle mooynu mecmupyomca 20pa30o nonnee VIHTerpanus HauMHAETCS HAa PaHHUX
CTaausAX IpoeKTa. Bbl MHTErpUpyeTe KaXkIblil Kiacc IO MEpe €ro rOTOBHOCTH, a HE OXHUAAs OJHOIO
BHYIIUTEIHHOI'O MEPOIIPUATHUS 110 UHTETPALlMM B KOHIIE pa3paboTku. IIporpaMMucT Tectupyer Kiaccel B
o0oux ciy4asx, HO B KayecTBE 3JEMEHTa OOIleH CHCTeMbl OHM HCHOJIB3YIOTCS TOpa3o dvalle MNpu
MHKPEMEHTHOM, YEM IIPH ITOITAITHOM UHTETPALlUH.

Bot moosceme cozoamv cucmemy 3a 6onee Kopomkoe epema Ecin MHTErpanus TIIATEIBHO
CIUTaHMPOBAHA, BBl MOYKETE MPOEKTUPOBATh OJIHY YaCTh CUCTEMBI B TO BpPEMsl, KOI/Ia JIpyrasl 4acTh yKe
KOJUpyeTcs. OTO HE yMEHbIIaeT o0Ilee YHCIO 4YEeJIOBEKO-4acoB, TpeOyeMbIX i MOJHOTO
MPOEKTUPOBAHUS M KOAWPOBAHUS, HO TMO3BOJISIET BBIIOJIHATH YacTh pabOT MapasieNbHO, YTO SIBISETCS
IIPEUMYIIECTBOM B TE€X CIIydasX, KOTJa BpeMs UMEET KpUTHUECKOE 3HAUCHHUE.

[Ipy mosTanmHON HHTErpaly BaM HE HYKHO IUIAHUPOBATH IOPSIOK CO3JaHHMS KOMIIOHEHTOB
npoekTa. Bce KOMIOHEHTBHI MHTETPUPYIOTCST OJTHOBPEMEHHO, MTO3TOMY Bbl MOXKETE pa3pabaThiBaTh UX B
J000M MOpsJIKE — TJIAaBHOE, YTOOBI OHU BCE OBLIM T'OTOBHI K 4acy X.

[Ipy MHKpPEMEHTHOW HWHTErpaluu Bbl JODKHBI IUIAHUPOBATh Oojiee akKypaTHO. BonbIIMHCTBO
cUcTeM TpeOyeT HHTErpalMd HEKOTOPhIX KOMIIOHEHTOB IIepell HWHTerpanue Japyrux. Tak dTo
IUIAaHUPOBAaHUE WMHTETPALlMM BIUSET Ha IUIAHUPOBAHHWE KOHCTPYUPOBAaHUS — TIOPSAOK, B KOTOPOM
KOHCTPYHPYIOTCSI KOMIIOHEHTBI, I0JKEH 00ecreunBaTh MOps 10K, B KOTOPOM OHU Oy1yT HHTETPUPOBATHCS.

Hucxoasimas uHTEerpauus

ITpu HUCXOAAIIEN MHTETPALIMK KJIacC HAa BEPLUIMHE UEPAPXUU MULIETCS. U UHTETPUPYETCSI TIEPBBIM.
Bepmnna nepapXxun — 3TO IJ1aBHOE OKHO, YIPABJISIOMINN UK PHIIOKEHHSI, 00BEKT, COACPIKAIMIA METO
main() B mporpamme Ha Java, ¢pynkmus WinMain() B mporpamMmmupoBanuu s Microsoft Windows nnm
a”asoruuHsle. /g paboThl 3TOr0 BEPXHEro Kiacca MUINYTCS 3arjiylIKH. 3aTeM, M0 Mepe MHTEerpaluu
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KJIaCCOB CBEPXY BHU3, KJIIACCHI 3arJIyllICK 3aMCHAIOTCA pC€albHbIMU.

Puc.3 Hucxopsmas uaTerpanus
[Ipy HuCXOASLIEM HMHTErpallMM Bbl CO3JAETE€ TE€ KJACCHL, KOTOPbIE HAXOMIATCS HAa BEPILIMHE

HepapXuu, IIEPBbIMH, a T€, YTO BHU3Y, — IOCICTHUMU.
Xopomwel anbTepHaTUBONM HUCXOIAIIEH HHTErpallMd B YUCTOM BHUJE MOXET CTaTh MOJIXOX C
BEPTUKAIBHBIM CEKITUOHUPOBAHUEM.

Puc. 4 BeptukanpHOE CEKITMOHUPOBAHNE
IIpr 3TOM cCHuCTEMy peanu3yrT CBEPXy BHH3 IO YacTsAM, BO3MOXKHO, IO OYEpEaU BbIIAECIAA

(GyHKIMOHATBHBIE 00JIACTH U NTEPEXO0/I OT OAHOM K IPpyToil.

Puc.5 Bocxopasmias narerpanys
[Ipu BocxoasIel MHTETPALUK Bbl IUIIETE U HHTETPUPYETE CHAYAJIA KJIACCHI, HAXOISAIIUECS B HU3Y

uepapxuu. Jlo6aBieHne HU3KOYPOBHEBBIX KJIACCOB IO OJHOMY, a HE BCEX OJHOBPEMEHHO — BOT 4YTO
JIETIA€T BOCXO/IAIIYI0 MHTErPalli0 MHKPEMEHTHOU cTpaTternueil. CHavasia Bbl MUIIETE TECTOBBIEC ApaiBepbl
JUIS BBITIOJIHEHHS HU3KOYPOBHEBBIX KJIACCOB, a 3aT€M J100aBIiseTe 3TH KIAcChl K TECTOBBIM JpaiiBepam,
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IPUCTpanBasl UX MO Mepe rOTOBHOCTH. J100aBsist Kiace 0oJiee BHICOKOTO YPOBHSI, Bbl 3aMEHsIETE KI1aCChl
JpaBEPOB peaIbHbIMHU.

Puc. 6 'ubpuaHbI MOAX0 IPH BOCXOASIIEH HHTETPAIIH
Kak 1 HHCXO11y 0, BOCXOIAILYIO0 HHTETPALIMIO B YACTOM BUE UCIOJIB3YIOT PEIKO — BMECTO HEE

MO>KHO MPUMEHSATh THOPHUIHBIN MMOAX0/I, peaTu3yIOIINii CEKIIMOHHYIO HHTETPAIHIO.
CoHABHY-MHTErpanus

HpO6J'I€MBI C HUCXOJSIIEH U BOCXOASIICH HUHTCrpaliusiM B 4YUCTOM BUJC NPHUBEIIN K TOMY, YTO
HCKOTOPLBIC 3KCIICPTHI CTAJIM PCKOMCHA0OBATb COHABHUY-ITIOAXO/I.

Puc. 7 CanaBuy-uHTErpanus
CHauvana Bbl 00BEIMHSIETE BHICOKOYPOBHEBBIE KJIACChl OM3HEC-00BEKTOB HA BEPIIMHE HEpPApXUU.

3areM no00aBisieTe Kiacchl, B3aWMOJICHCTBYIOIIME C aNMapaTHOW 4YacThlO, M HIMPOKO HCIOJIb3yeMble
BCIIOMOTaTeNIbHbIE KJIACChI B HU3Y UEPAPXUU.

Hamocnenok Bbl OCTaBIsETE KIIACCHI CPEAHETO YPOBHH.

Puck-opHeHTHPOBaHHAS UHTerpanus

PuUCK-OpHEHTHUPOBAHHYI0 MHTETPALUI0, KOTOPYH0 TAKK€ Ha3bIBAIOT «HMHTErpalueil, HauuHas ¢
caMbIX clI0XHbIX yacTei» (hard part first integration), moxoska Ha CIHIBUY-UHTETPALIUIO TE€M, UTO MBITAETCS
n30exarh MpodIieM, MPUCYIUX HUCXOASIIEN TN BOCXOSIIeH HHTerpausM B unctom Buse. Kpome toro,
B HEH TaKKe eCTh TeH/ICHIUs K 00beAMHEHNIO KJIACCOB BEPXHETO M HUYKHETO YPOBHEH B MEPBYIO OUYepe/b,
OCTAaBJISIS KJIACCHI CPEHETrO YPOBHS Hanocae oK. OQHAKO CyTh B IPYyTOM.

IIpu pUCK-OpHEHTHPOBAHHON MHTErPALIMH BBl OIIPEAEIIAETE CTEIIEHb PUCKA, CBA3AHHYIO C KaXKJIbIM
KJ1accoM. BEI perraete, Kakue 4acTH CUCTEMbI OyIyT CaMbIMH TPYAHBIMH, U pealu3yeTe UX NePBhIMU.

DYHKIUMOHAJIbHO-OPHEHTHPOBAHHAA MHTErpauus

Eme onun nmoxox — UHTErpanust OAHON QYHKIUHN B KaKbIii MOMEHT BpeMeHH. [lo «pyHKImei»
MIOHMMAETCS HE HEUYTO PACIUIBIBYATOE, a KaKoe-HUOYIb MMOAAI0IIeecs] ONPeIeIEHUI0 CBOMCTBO CUCTEMBI,
B KOTOPOW BBIIIOJIHAETCS UHTErPALIMS.
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Korna uHrerpupyemas (yHKIUS HpEBbIIAET MO pa3MepaM OTAEIbHBIA Kiacc, TO «EAMHUILA
NPUPALLICHHUS)» HHKPEMEHTHOW HWHTETPallii CTAaHOBUTCS OOJbIE OTAEIBHOrO Kiacca. JTO HEMHOTO
CHIDKAET MPEUMYIIECTBO MHKPEMEHTHOT'O MOIX0/[a B TOM IUIaHE, YTO YMEHBIIAET Ballly YBEPEHHOCTb 00
MCTOYHHUKE HOBBIX OIIMOOK. OJHAaKO €ciaM BBl TIIATEIBHO TECTUPOBAIM KIIACCHI, PEATU3YIOIINE 3Ty
GyHKIMIO, TIepe] WHTEerpauueil, TO 3TO JHUIIb HEOOJBIIOW HEJOCTaTOK. BBl MOXETe HCIOJIb30BaTh
CTpaTeruy WHKPEMEHTHOM HHTErpanyy peKypCUBHO, cHOpMUpPOBAB CHayana M3 HEOOJIBLIMX KyCKOB
OT/IeJIbHbIE CBOMCTBA, @ 3aT€M MHKPEMEHTHO O0bEANHUB UX B CUCTEMY.

Puc. 8 dyHKIIMOHATBHO-OPUEHTHPOBAHHAS HHTETpaIys

3aganue.
OdopMHUTH BHEIIHIOK CHIENU()UKAIUIO.
2. CocTtaBuTh B BHJIE OJIOK-CXEMBI ITOPUTM PEIICHUS 331a4H.
3. CripoexkTrpoBaTh U pazpadoTaTh MOIYJIU IPOTPAMMBI JJIs pELISHHS 3a]Ja41 Ha JIF000M
ATOPUTMUYECKOM SI3BIKE TTPOTPAMMUPOBAHUSI.
4. BbINONMHUTE OTNIAAKY U TECTUPOBAHKE MOAYJIEH IPOTrpaMMBI.
5. BbINONMHUTE MHKPEMEHTHYIO MHTETPalrI0 MOJYJEH ¢ UCIONb30BaHUEM OJIHOTO U3
MOJIXOJIOB.
6. BBINONMHUTE CUCTEMHOE TECTUPOBAHUE POTPAMMBI.
7. OdopmuTts oTueT 10 J1abopaTopHOi padoTe.
Otuer no J1aGopaTopHoli padoTe 10/ZKeH BKJIKYATh:
1. Bremnroro cienudukanmro.
2. ANTOpPUTM pELICHUs 3aa4H.
3. Texct nporpamMMsbl Ha sI3bIKE TPOrPAMMUPOBAHUS.

Habop TecToB 111 OTNIAAKK MOYJIEH POTPAMMBI.
4. Onwucanue npouecca MHTErPaLuyd MOYJIEH.
3agaya. 3agaH IByMEPHBII MaccuB pa3MepHOCTH N[ /m. OTCOPTUPOBATH IIEMEHTHI CTPOK MaccuBa
[0 BO3PACTAaHUIO 3HAUEHUH, a 3aTEM OTCOPTUPOBATH CTPOKM MAaCcCHUBa II0 BO3PACTAHUIO CPEAHETO
apu(pMeTUYECKOro 3JIEMEHTOB CTPOK.
PeanuzoBaTth COPTUPOBKY pa3HBIMH CIOCO0aMU U CPaBHUTH 3(H(HEKTUBHOCTH ATHX CHOCOOOB IS
Pa3HbIX UCXOAHBIX TAHHBIX.
KoHTposibHBbIE BONIPOCHI.
1. 3nauenue (a3pl HHTErpalMy IPOTPAMMHBIX MOIYJIEH.
2. Iloaxoas! K HHTETPUPOBAHUIO IIPOrPAMMHBIX MOAYJIEH.
3. OpPEeKTUBHOCTD U ONITUMH3ALMS TPOTPAMM.
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IIpakTnyeckoe 3ausaTue « TecrupoBanue uHTEp@Peiica NoJab30BaTEIA CPEACTBAMU

HHCTPYMEHTAJIbHOM Cpe/ibl pa3padoTKm)
IHean DaﬁoTbI. HonyquHe MMPAKTUYCCKUX HABBIKOB aBTOMAaTHYECKOM reaepann TCCTOB Ha OCHOBC

(hopMaIbHOTO ONTUCAHMS.

Teopernyeckasi 4acTh.

[lpakTuyecku BCe MPOrpaMMHBIC CHUCTEMBbI MPEAYCMATPUBAIOT HHTEpEiCc ¢ omepaTopom.
[Ipaktnueckn Bcerma dtoT wuHTEepdeiic — rpaduueckuit (GUI — Graphical User's Interface).
CoOTBETCTBEHHO, aKTyaJlbHa M 3a/1a4a TECTUPOBAHMI CO3aBaeMoro rpadudeckoro narepderica.

BooOmie roBops, 3amaya TECTHUPOBAHHS CO3JAaBaEMBIX IIPOTPAMM BO3HHUKJIA TPAKTHUYECKU

OJIHOBPEMEHHO C CaMUMH Iporpammamu. M3BecTHO, 4TO 3Ta 3ajadya OYEHb TPYAOEMKa KaK B CMBbICIIE
YCWINH 1O CO3JaHMIO JOCTATOYHOTO KOJIMYECTBA TECTOB (OTBEUAIOLIUX 33JJaHHOMY KPUTEPUIO TECTOBOTO
MOKPBITUS), TAK U B CMBICIE BPEMEHHM IPOroHa BceX ATHX TecToB. [loaTOoMy pemieHue 3Toil 3anadu
CTaparoTCsl aBTOMATU3UPOBATH (B 0OOUX CMBICIIAX ).

Jlns perieHus 3a1a4u TECTUPOBAHUS IIporpamMm ¢ iporpammubiM uHTepdericom (API — Application
Program Interface: BBI30BBI METOAOB WM MPOIEAYpP, MEPECHUIKA COOOIIEHUI) U3BECTHBI MOJAXOIBI —
METOJIbl U MHCTPYMEHTBHI — XOPOILIO 3apEKOMEHI0BABIINE ce0sl B MHAYCTPUM CO3JAaHUS IPOrPAMMHOTO
obecnieuennsa. OCHOBa 3TUX MOJIXOJOB ClIEAyIOIas: co3naeTcs GopmanbHas crienuduKanus IporpamMmbl,
U 10 3TOH crenuUKalMi TeHEPUPYIOTCS KaK CaMH TeCThl, TAK M TECTOBBIE OPaKyJbl — MPOTPAMMBL,
MPOBEPSAIONINE TPABMIBHOCTD TIIOBEACHUS TeCTUpyeMoW mnporpammbl. Crenudukanuu, Kak Habop
TpeOOBaHUN K CO3/JaBacMOU Mporpamme, CYIECTBOBaIM Bcerjaa, KiltoueBbIM CIIOBOM 3]1€Ch SIBIISETCS
dbopmanibHas cnenudukamus. @opmanpHas crienuukanus — 3To cnenudukamnus B Gopme, T0myCcKaromen
e¢ popmanbHbIe K€ Mpeodpa3zoBaHus U 00pabOTKy KOMIBIOTEPOM. JTO MO3BOJIET aHAJIM3UPOBATH HAOOp
TpeOOBaHUI C TOUKH 3pPEHHs] WX TOJHOTHI, HEMPOTHUBOPEUMBOCTH W T.I. [ 3amaym aBTOMATHU3AINH
TECTHpOBaHUS dTa ¢opManbHas 3aMuch JOJDKHA Takke O00eclmeuynBaTh BO3MOXKHOCTh OMHCAHUS
(dbopManbHOW CBS3M MEXKAY TMOHSATUSMHU, HCIONB3YeMbIMH B CHEMU(GUKALNUUA, U CYIIHOCTSIMHU SI3bIKa
peau3ainyy nporpaMmsl.

[TpaBuiibHOCTh  (DYHKIMOHUPOBAHHUS CUCTEMBI ONpPENENSIETCS COOTBETCTBHEM  PEAJIbHOTO
MOBE/ICHHUS CHUCTEMBl DJTaJOHHOMY IMOBEAEHHI0. [l TOro 4YTroObl KAadyeCTBEHHO OMNpPENEesTh 3TO
COOTBETCTBHE, HY)XHO YMEThb (hOpMajan30BaTh 3TAJOHHOE IOBEIAEHHE CUCTEMBI. PacnpocTpaHEHHBIM
CIOCOOOM OMNHUCAHMS TMOBEIECHUS CHCTEMBI sBJsieTcsl onucanue ¢ nomomrsio auarpamm UML (Unified
Modeling Language). Crannaptr UML npeiaraet ucnoib30BaHue TPEX BUAOB JIUArPaMM JIJIsl OTIHCAHUS
rpaduueckoro nHTepeiica CUCTEMBI:

& Jlnarpammsl cuenapues ucnonszopanus (Use Case).

& JluarpamMmbl KOHe4YHBIX aBToMaToB (State Chart).

& Jlnarpammsl aeifcTBuii (Activity).

C nomomsto UML/Use Case diagram MOXHO ONUCBIBATh Ha BHICOKOM YPOBHE HaOOPHI ClIEHApHUEB
MCIOJIb30BaHUs, TOAJEPKUBAEMBIX CUCTEMOM. JIaHHBIN MOJIX0] UMEET PSJl IPEUMYILIECTB U HEIOCTATKOB
[0 OTHOLIEHHWIO K JPYTUM IOAXO0JaM, HO CYIIECTBEHHBIM C TOYKH 3pEHHs] aBTOMAaTH3aIllMHM T'€HEpaLuu
TECTOB SIBJIIETCSI HEAOCTaTOUHAs (pOpMajIbHAsI CTPOTOCTh ONUCAHMS.

HIupoko pacnpoctpaneno wucnonb3oBanue UML/State Chart diagram pns cneundukanuu
MOBEJICHUSI CUCTEMBI, U TAKOH MOAX0] OYEeHb YI00CH ¢ TOUKH 3peHus reHepanuu TectoB. Ho cocraBienue
crenu(puKauy IMOBEACHUSI COBPEMEHHBIX CHUCTEM C IOMOIIBI0O KOHEYHBIX aBTOMAaTOB €CTh OYEHb
TPYJOEMKOE 3aHSATHE, TaK KaK YHCIIO COCTOSIHUM CUCTeMbI 04eHb Beluko. C pocToM (YHKIIMOHAIBHOCTH
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CUCTEMBI Criellu(PHUKAIUS CTAHOBUTCS BCC MEHEE U MEHEE HarJIsTHOM.

[lepeunciieHHbIE HEAOCTATKH STUX MOIXOJOB K OMUCAHUIO MOBEJACHHS CUCTEMBI MPEOJI0JICBAIOTCS
C MIOMOIIBIO TuarpaMm aencTuil (Activity). C oguoit croponsl Hotauust UML/Activity diagram siBisiercst
OoJiee cTPOroil, 4eM y clieHapueB HCIIOJb30BaHMA, a C APYroil CTOPOHBI MPEIOCTABISAECT Oojee MUPOKUe
BO3MOYXHOCTH TI0 CPAaBHEHHUIO C JarpaMMaMH KOHEYHBIX aBTOMATOB.

Jns co3manus mpoToTuna padoTarolleld BEpCUU JAHHOTO MOJXOJa MCIHOJB3YETCS MHCTPYMEHT
Rational Rose. B mepByto ouepenp mis crnenudukanuu rpapudeckoro uHTepdeiica monap3oBaress npu
oMoy auarpamm nectsuii UML.

s mporoHa creHepUpOBaHHBIX IO JUAarpaMMe COCTOSHUN TECTOB MCIOJIb3YETCS WHCTPYMEHT
Rational Robot. 113 Bo3MOKXHOCTEH MHCTPYMEHTA B pabOTE MBI HCIIOIB30BAIH CIIETYIOIIHUE:

B0O3MOXHOCTh BBINOJIHATE TECTOBBIC BO3JCHCTBHS, COOTBETCTBYIOIIHE IEPEXOAaM MEXKIY
COCTOSTHUSIMU B CTICIIH(PHKAIIH.

1. B03MOXHOCTH TMPOBEPSATH COOTBETCTBUE CBOMCTB OOBEKTOB pEAIBHOH CHUCTEMBI U
STAJIOHHBIX CBOWCTB, COJEpKAIIMXCS B crenudukanuu. M3 Tex BO3MOXKHOCTEH, KOTOpbIE AOCTYIHBI C
MTOMOIIBIO ATOTO0 HHCTPYMEHTA, UCIIOIB3YETCs MPOBEPKA CIAEAYIOLUIUX CBONCTB OOBHEKTOB:

° Hanuuue u cocTosHre OKOH (3arojioBOK, aKTUBHOCTb, JIOCTYITHOCTb, CTAaTyC).

° Hanuuue m cocrosgnue takux o0bekToB, kak PushButton, CheckBox, RadioButton, List,
Tree u ap. (TEKCT, JOCTYIHOCTH, pa3Mep).

° 3nauenue Oydepa ooMeHa.
° Hannuune B onepaTuBHOM MamMsATH 3aITyLIIEHHBIX ITPOLIECCOB.
° CymectBoBaHue (ailyios.

Puc. 2 O0mras cxema reHepaiyy 1 MporoHa TeCTOB
['eHepaTop CTpOUT MO AMAarpaMMe COCTOSIHHM Habop TecTOB. YCIOBHEM OKOHYAaHHS DPaOOTHI

reHeparopa sIBISeTCs BBIOJHEHHE TECTOBOTO MOKPHITUSA. B JaHHOM ciiyyae B KayecTBE MOKPBITHS ObLIO
BBIOpAHO yCJIOBHE MTPOXOa M0 BceM pedpam rpada CoCTOSHUM, TO €CTh BBINOJIHEHHS KaX/10T0 JOCTYITHOTO
TECTOBOTO BO3JICHCTBUS M3 KAXKIOTO JOCTHKUMOTO COCTOSHUSI.

ABTOMaTHYECKasi TeHEepaIis TECTOB TI0 IMarpaMMaM JICHCTBHIA UMEET CIIAYIOIINE TPEUMYIIeCTBA
nepeJ ocTalbHBIMU MOJIX0JJaMH K TECTHUPOBAHMIO rpaduueckoro uHTepderica:

I'eneparop TecTtoB ecTh mporpamma (script), HamucaHHas Ha si3plke _Rational Rose Scripting
language‘ (pacmmpenue k s3bIKy Summit BasicScriptLanguage). B Rational Rose ecte BcTpoeHHBIH
MHTEPIPETaTOp MHCTPYKIMH, HATUCAHHBIX HA 3TOM S3bIKE, TOCPEICTBOM KOTOPOI'O MOKHO 00paIarbes Ko
BCEM 00BEKTaM MOJIEH (AUarpaMMbl COCTOSHUI).

° Crenudukanys aBTOMaTHYECKH MHTEPIPETUPYETCs (TeM CaMblM OHAa MpPOBEpSETCS U
KOMITHUIUPYETCS] B HA0OP TECTOB).

° Ecmn kakas-To (yHKIHMOHAJIBHOCTb CHUCTEMBl M3MEHMIACh, TO AMArpaMMy COCTOSHHI
JOCTaTOYHO M3MEHUTh B COOTBETCTBYIOLIEM MECTE, M 3aT€M Cr€HEpUPOBaTb HOBBIM TECTOBBIH HaOOP.
@daKkTUYECKH, 3TO CHUMAET OOJIBIIYIO YacTh MPOOJIEM, BOSHUKAIOIUX NIPH OpraHU3alMi pEerpecCHOHHOTO
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TECTHUPOBAHUS.

° I'apanTHs TECTOBOrO MOKPBHITHS. DTa rapaHTHUs JACTCsl COOTBETCTBYIOILKMM aIrOPUTMOM
00xo/a rpada cOCTOSHUM.

B mporecce nmoctpoenust 00xo0/1a, TeHEPATOp TECTOB KOMIMIIMPYET HA0OP TECTOB - HHCTPYKLIMHU HA
sa3pike SQABasic. DTH HMHCTPYKIIMHM €CTh YepeOBaHHUE TECTOBBIX BO3JCUCTBUII M Opakylia CBOWCTB
00BEKTOB, COOTBETCTBYIOIIMUX JJAHHOMY COCTOSIHHUIO.

3aganue.

1. CdopmupoBarh 1uarpaMmy BapuaHTOB HCIIOIB30BAHMS JUTS 33,1241 J1a00PaTOPHOM pabOTHI.
2. CrenepupoBath HaOOp TECTOB.

3. CocTaBuTh OTYET 110 JIAOOPAaTOPHOH padoTe.

Ot4er no J1abopaTopHoii padoTe N0/IZKeH BKJIIOYATh:
1. [lnarpaMmy BapuaHTOB HCIIOJIb30BaHMs. Daiil ¢ TECTOBBIM HAOOPOM

IIpakTnueckoe 3ansaTue «Pa3padorka TecTOBbIX MOAYJIeH MPOEKTA NJIA

TECTUPOBAHHUSA O0TACJIbHBIX MOHyﬂeﬁ))
Ileas padcoThI. HOJ'Iy‘IeHI/Ie INPAaKTUYCCKUX HABBIKOB HCIIOJIbB30BaHUA CPCACTB aBTOMATU3AllU

TECTUPOBAHUS.
Teopernuyeckas 4acTb.

st Toro 4To6bl MPOJOIKATh TECTUPOBAHKE, KOTJIa OJIMH TECT HE MPOILIE, B T€HEPATOp TECTOB
BCTPOEHA BO3MOKHOCTH BBIOOpAa — Ir€HEepUpOBaTh OJUH OOJBIION TECT WM HAaOOp aTOMapHBIX TECTOB.
ATOMapHBIii TECT — TOT, KOTOPBIN HE TPEOYET NPUBEIEHHUS CUCTEMBI B COCTOSIHUE, OTIIMYHOE OT Ha4aJIbHOTO
COCTOSIHUSL.

B cBs3M ¢ HalM4yMeM OrpaHUYeHUs MHCTPYMEHTa MPOTOHA TECTOB Ha TECTOBYIO JJIMHY, B TECTHI
nocje KaXJOW 3aKOHYEHHOW MHCTPYKIMM BCTaBJISIETCS CTpoKa paspe3a. Bo Bpems mporona mo 3tum
CTPOKaM OCYIIECTBIISIETCS pa3pe3 TECTa B CIy4yae, €CIH €ro JUIMHA IPEBBIIIAET JOIIYCTUMOE OTPaHUYEHUE.
[Tocne mpoxoxaAeHHs 4YacTH TecTa J0 CTPOKU pa3pe3a MPOJOJIKAETCS BBINOJIHEHHE TecTa C IMEpBOU
WHCTPYKIMH, CIEIYIOLIEH 3a CTPOKOM pa3pe3a. Hape3ky u caM NMporoH TECTOB OCYIIECTBISET IPOTOHIIUK
TECTOB.

B kauectBe mnporoHmmka TecTOB Mbl Hcmnoib3yeM Rational Robot, koTopblil BbIIOIHSET
CreHepupoBaHHbIE HAOOPBI MHCTPYKLMI. B ciydae y1adHOro BBINOJIHEHUS BCEX MHCTPYKIMI BBIHOCUTCS
BEPJUKT — TECT MpouIen. B mpoTuBHOM ciiyyae, eciii Ha KaKkOM-TO 3Tare BBINOJHEHHs TecTa, IIOBEJICHHUE
CHCTEMBl HE COOTBETCTBYeT TpeOoBaHMsAM, Robot mpekpamaer ero BBIIOJHEHHE, BBIHOCSH
COOTBETCTBYIOINN BEPAUKT — TECT HE IPOIIET.

3amanmue.

1. BrIMOTHUTH TECTOBBIN HAOOP JTAOOPATOPHOI pabOTHI.
2. Tlpoananu3upoBaTh OTYET O MPOXOKIECHUH TECTOB.
3. CocrtaButh OTUET MO JabOpaTOpHOIl paboTe.
Otuer no JadopaTopHoii padoTe J0/17KeH BKJIOYATH:
1. OTueT 0 NPOXOXKAECHUU TECTOB.
2. Amnanu3 oT4eTa O MPOXOKACHUU TECTOB.

IIpakTnyeckoe 3anaTHe «BpIno/iHeHHe PYHKIHOHAIBHOIO TECTUPOBAHUS

Heab padorbl. [lonyunTs npakTHUYECKHWE HABBIKM pa3pabOTKH TECTOB Ha OCHOBE BHEIIHEH
crienu(UKauy NporpaMmsl.
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TeopeTnyeckne 0CHOBLI.

[Iporpamma B cityyae TECTUPOBAHUS C YIIPaBICHUEM IO JJAHHBIM pacCMaTPUBAETCS KakK 'depHbIN
SIUK", ¥ TS0 TECTUPOBAHMUS SIBISETCS BBISICHEHHE O0CTOSTEBCTB, B KOTOPBIX MOBEICHUE MTPOrPAMMBI
HE COOTBETCTBYET crienuduKanuu. Paznuuaior cienyromue MeTo 16l (GOPMHPOBAHHS TECTOBBIX HAOOPOB:

- SKBHUBAJICHTHOE pa30NCHICE;

- aHaJIW3 TPAHUYHBIX 3HAUCHUH;

- aHaJIU3 IPUYUHHO-CIICCTBEHHBIX CBSI3EH;

- MIPEATIONOKEHUE 00 OmuoKe.

JKBHUBAJIEHTHOE pa30ueHue.

OO6sacTh BceX BO3MOXKHBIX HAa0OpPOB BXOJHBIX JAHHBIX MPOTPAMMBI IO KaXIAOMY MapamMeTpy
pa3dMBalOT Ha KOHEYHOE YHCIIO TPYNI - KAaccoé IKeueanenmuocmu. Habopbl JaHHBIX TaKoro Kiacca
OOBEMHSIOT TIO TPUHIMIY OOHAPYKEHUS OIHMX W TeX XK€ omubOok. IS coCTaBICHHS KJIaccoB
SKBHBAJICHTHOCTH HYXKHO TIepeOpaTh OrpaHWYCHUs, YCTAaHOBICHHBIC IS KQXKIOTO BXOAHOTO 3HAYCHHUSI B
TEXHUUYECKOM 33/IaHUU WK PU YTOUHEHUH crienuukanuu. Kaxnoe orpanudenne pa3OrBaOT Ha BE UITU
6oJee rpym.

I'pannynbIe 3HAYECHUS.

['pannyHbIC 3HAUYEHUS - 9TO 3HAUCHUS HA TPAHUIIAX KJIACCOB SKBUBAJICHTHOCTH BXOJHBIX 3HAUCHUN
WJTU OKOJIO HUX.

AHaJIN3 NPUYNMHHO-CJIEICTBEHHBIX CBSA3€M.

Merton ananuza npuyUHHO-C10CMEEHHBIX CéA3€ll TI03BOJISET CUCTEMHO BBIOMpATh TECTHI,
UCHONb3ysl anredpy Joruku. [lpuyumoii Ha3bIBAlOT OTAEIBHOE BXOJHOE YCIOBHE WJIM KJacce
SKBHUBAJIEHTHOCTU. Ciedcmauem - BBIXOJHOE YCIOBHE WM MpeoOpa3oBaHue cUCTEMBL. Mes 3akimoyaercs
B OTHECEHUU BCEX CJIE/ICTBUI K MPUYMHAM, TO €CTh B YTOUHEHUH MPUYUHHO-CIICCTBEHHBIX CBSI3EH.

IIpennoJsioxkenne 006 ommuodKe.

MeTo1 OCHOBaH Ha MHTYUIIMU IPOTPAMMUCTA C OONBIINM OIMBITOM paboThl. COCTaBIsIeTCs CITUCOK,
B KOTOPOM IE€PEUNCIISIIOTCS BOZMOYKHBIE OIIMOKY WITU CUTYallUU, B KOTOPBIX OHU MOT'YT MOSIBUTKCS, & 3aTeM
Ha OCHOBE CIHMCKa COCTABIISIFOTCS TECTHI.

3aganue.

1. Ha ocHoBe BHemHe# crienuuKaIiy 3a/1a9d COCTABUTh HA0OP TECTOB Ha OCHOBE MOJIX0/1a
«UEPHOTO SITITHKAY.

2. IIpoBecTu TecTUpOBaHUE MTPOrPAMMBI.

3. Odopmuts otyer no abopaTopHoii padore.

Otuyer mo J1a0opaTopHON padoTe 10/ZKeH BKIKYATh:

1. BremHio0 cnenu@ukanuro.

2 ANTOpPUTM pELICHUs 3a7a4H.

3. Tekct mporpaMMBbI Ha SI3BIKE TPOTPAMMHUPOBAHUSI.

4 HaGop TecToB Ha OCHOBE MOX0/1a «YCPHOTO STUKA» JJIT OTIAIKH TIPOTPAMMBI.

IIpakTuyeckoe 3ausaTue « TecTUpoBaHUE UHTErPALMI)
Ieanb DaﬁoTbI. HOJ’Iy‘-II/ITB MPAaKTUYCCKUEC HABBIKW OTJIAAKH IMPOrpamMm C MOMOLIBIO OTJIaA4YUKa

Cpeabl NpOrpaMMHPOBAHUS.
Teopernueckue OCHOBBI.

OTtnaaka — 3TO MPOLIECC ONPENIEICHUS U YCTPAHEHUS IPUYHUH OIIMOOK. DTUM OHA OTIMYACTCS OT
TECTUPOBAHUs, HAIIPABJIEHHOT0 Ha OOHAapyKeHHE OMNOOK. B HEKOTOPBIX MpOeKTax OTiIajKa 3aHUMAET JI0

50% ob1ero BpemeHu pazpaboTku. MHOTHE IPOrpaMMUCTBI CYUTAIOT OTIAAKY CAaMbIM TPYIHBIM acCleKTOM
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IIPOrPaMMHUPOBAHHS.
I[JISI COKpalmeHusd BpPEMCHHU  OTJIAJIKU HCO6XOI[I/IMO IMOJIb30BAaThCd HAYYHBIM IIOAXOIO0OM.
Kitaccnueckuil Hay4HbIN MOXO0/1 BKIKOYAET CICAYIOLIUE ITAlIbL:
1. COop AaHHBIX MTPU IOMOILY OBTOPSIFOIIMXCS IKCIIEPUMEHTOB.
DopMyITUpOBaHUE TUIIOTE3bI, OOBSICHSIONICH pPEIeBAHTHEIC TAHHBIC.
PazpaboTka sxcnepuMeHTa, NpU3BaHHOIO OATBEPANUTD MM OIIPOBEPIHYTh TUIIOTE3Y.
IlonTBepkneHne WIN ONPOBEPKEHUE TUIIOTE3BI.

Dok W

[ToBTOpEHME Mpoiiecca B ciiydyae HaJOOHOCTH.
B(b(beKTHBHLIH METOJI TMOHUCKa N1e()EeKTOB MpU OTIAJKE C HCIOJIb30BAHMEM HAYYHOI'O MOJXOAa
MOJKET OBITh OMKCAH CJIICTYIOIIMMHU [IaraMu:

1. CraOum3anys OmMOKH.

2. Ornpezenenne UCTOYHUKA OIIHOKH.

a. COop aHHBIX, MPUBOIAIINX K IePEKTY.

b. AHanu3 coOOpaHHBIX JaHHBIX U (HOPMYITHPOBAHHUE TUIIOTE3bI, OOBICHSIOMIEH Ae(EKT.

c. Omnpenenenue crnoco0a MOATBEPKACHUS HIIA OIMPOBEPIKCHUS TUITOTE3bl, OCHOBAHHOTO HIIH
Ha TECTUPOBAHHUH MTPOTPAMMBI, UM HAa U3YUYCHHUH KOJa.

d. [ToaTBepskIeHNEe UK ONIPOBEPKEHUE TUTIOTE3BI MPU IIOMOIIHU MPOLIETYPhI, ONIPEACTICHHON B
1. 2(c).

3. Ucnpasienue nedekra.

4. TecTupoBanue UCIPABIICHHUS.

5. ITouck moxo0XXux OMuOOoK.

Cnoco0 MOATBCPIKACHUSA HIIM OIIPOBCPIKCHUA THUIIOTE3bl MOKET OBITh OAHUM U3 CICAYHOUICTO

CITMCKa:
1. COKpalieHue HO)IO3pI/ITeJ'I]':>HOI71 obactu Koza,
2. IIPpOBEPKa KJIIaCCOB U METO0B, B KOTOPBIX I[e(l)eKTLI O6H8.py>KI/IBaJ'II/ICB paHee;
3. IIpOBEpKa Koaa, KOTOpHﬁ HU3MCHSAJICSA HEJaBHO.

OTtnagka — 3TO TOT 3Tall pa3pabOTKU IPOrPaMMBbI, OT KOTOPOT'O 3aBUCUT BO3MOYKHOCTD €€ BBIITYCKa.

Koneuno, myurmie Bcero BooOrmie u3zberath ommbok. OaHAKO MOTPATUTHh BPEMs Ha YIy4IICHUE
HaBbIKOB OTJIAJKU BCE€ K€ CTOUT, MOTOMY 4YTO 3(PPEKTUBHOCTH OTJIAJAKH, BHIIOJHAEMOW Jy4IIUMHU U
XyJIIIMMH TPOTrpaMMHUCTaMU, pazandaercs MUHUMYM B 10 pas.

CucreMaTu4HbIi MOAXOJA K TOHCKY M MCIPABICHUIO OHIMOOK — HENPEMEHHOE YCJIOBHE
YCIEMIHOCTH OTiaaku. OpraHusyirte OTIAAKy TakK, YTOOBI KaKIbl TeCT MpHOIMKaI Bac K LENH.
Ucnons3yiite Hayunsiit Metoa Otnagku.

[Tpexne yeM mpuCTynaTh K MCIPABICHUIO NMPOrpaMMBbI, MOMMHUTE cyTh mpobiembl. CinyvaiiHble
MIPEIIOJIOKEHHSI O MPUYMHAX OLIMOOK U CIIy4aiHbIe UCIIPABJICHUS TOJIKO yXyAIIAT MPOrpamMmy.

VYcTraHOBHTE B HAaCTPOWKaxX KOMITMJIATOpPA CaMblii CTPOIMH YPOBEHb JUATHOCTUKH W YCTpaHSAWUTE
MIPUYMHBI BCEX OUIMOOK U MPEIyNpexICHUN.

NHCTpyMEHTBI OTIAAKU 3HAYUTENBHO oOserdatot paspadotky [10. Haliaute ux u ucmonb3yiTe.
BonpmmHeTBO coBpeMeHHBIX cpen mporpammupoBanusi (Delphi, C++ Builder, Visual Studio u T1.71.)
BKJIIOYAIOT CPEJICTBA OTJIAAKH, KOTOpbIe OOECIeYMBAIOT MaKCHManbHO 3(dexTuBHyo ornaaky. OHu
II03BOJISIIOT:

® BBINOJHATH MPOrPaMMy M0 IAraM, IpUYeM Kak C 3aX0JIOM B MOANPOrPaMMBI, TaK U
BBINOJIHSAS UX LIETUKOM;
® IIpeAycMaTpUBaTh TOUKU OCTAHOBA;
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®  BBLINOJHATH MPOTpamMMy 10 OlepaTopa, yKa3aHHOTO KypcopoM;
® 0TOOpaxaTh COACPKUMOE JTFOOBIX IEPEMEHHBIX IIPH MOIIArOBOM BBITIOJHEHUHY;
® OTCIEKHBATh MOTOK COOOIICHUI U T.1I.

3ananue.

L.
2.

3.
4.

CoctaBuTh B BUJIE OJIOK-CXEMBI QJITOPUTM PEIICHUS 331a4H.

Cozpmath mporpamMmy  pelieHuss 3aJaud  Ha JII000OM  QJITOPUTMHYECKOM  SI3BIKE
[IPOrpaMMHUPOBAHUSL.

OTnaauth NporpaMMy € UCHOJIB30BAHUEM MHCTPYMEHTAIBHBIX CPEJICTB.

CocTaBuTh OTYET 10 TaOOpaTOpHOH padoTe.

Otuer no Ja6opaTopHoii padoTe J0/IKeH BKJIKYATH:

1.
2.
3.

ANTrOpuTM pELICHUs 3a0a4H.
Tekct mporpamMMebl Ha SI3BIKE TPOTPAMMUPOBAHUSL.
HaGop TecToB [u1st OTIIaAKH IPOTPaMMBI.

3agaua: lmeerca wmatpuna pasmepa N*M. Onpenenutb B KakOd CTPOKE KOJIHYECTBO
MOJIOKUTEIBHBIX 3JIEMEHTOB HAauOOJIbIIIEE.
KoHTposibHbIE BONIPOCHI.

L.

® Nk wN

9.

Yro Takoe TeCTUPOBAHUE MPOrPaMMBbI?

Urto Takoe oTiIajika mMporpaMmbl?

Kakue craguu TectupoBaHus BLAEISAIOT IPU pa3pabOTKe MPOrpaMMHOr0 oOecrieyeHus ?
Kakwne paznuyaror moaxo/sl B GOPMHPOBAHUN TECTOBBIX HAOOPOB?

B uem cyTh TECTHpOBaHMS METOI0M —IIOKPBITHS oriepatoposl?

B 4eM cyTh TeCTUpOBaHMS METOAOM —IIOKPBITHS pereHuil?

B 4yeMm cyTh TecTUpOBaHMS METOJOM —IIOKPBITHS yCIOBHiAl?

B 4yeMm cyTh TecTUpOBaHMS METOJOM —KOMOMHATOPHOTO MOKPHITUS YCIOBUH|?

B 4éMm cyTh MeTo/1a S5KBUBAJIEHTHBIX pa30ueHuit?

10. B uém cyTh MeTO1a aHaNTM3a TPAaHUYHBIX 3HAYEHUI?

11. B uéM cyTh MeTO/1a aHAJIN3a IPUYUHHO-CIICJCTBEHHBIX CBSI3€i?

IpakTnyeckoe 3ansaTHE «/[0KYMEHTHPOBAaHHE Pe3Y/JIbTATOB TECTUPOBAHUN

Ileab padorsl. [lonydyeHne npakTHyecKuX HaBBIKOB O(QOPMIIEHHS MPOTOKOJIOB TECTUPOBAHMS U
OTJIAJIKH IIPOTPAMMBI.

Teopernyeckne 0CHOBBIL. TCCTHpOBaHI/IC — IMPOLECCC BBINMOJHCHUSA IPOTPpaMMBI Ha Ha6ope TECTOB C

ICJIBIO BBISABJICHUA OIIIMOOK.

OO0ecneunTh MOBTOPACMOCTE IIpoLecCca TCCTUPOBAHUA HEAOCTATOYHO — BbI JOJUKHBI OLICHUBATH U

ITPOCKT, YTOOBI MOYKHO OBIJIO TOYHO CKa3aTbh, YJIyUlIa€TCd OH B PE3yJIbTaTe H3MEHEHHUH HITH YXyamacTCA.
Bor HCKOTOPBIC KaTCropruu AaHHBIX, KOTOPBIC MOXXHO CO6I/IpaTI) C ICJIBIO OLICHKHU ITPOCKTA:

aJIMMHHUCTpaTUBHOE onucaHue aedexra (qara oOHapyKeHUs, COTPYIHHUK, COOOUTUBIINMA O

nedexTe, HoMep COOPKH MPOTPaMMBI, J1aTa UCIIPABIICHUS);

MIOJTHOE OIMCaHKe MPOOIIeMBI;

NeWCTBUS, IPETPUHATHIC ITsI BOCTIPOU3BEICHUS TPOOJIEMBI;

MIPEUIOKEHHBIE CTIOCOOBI PeIIeHuUs POOIIEMBI;

POICTBEHHBIE 1e(DEKTHI;

TSDKECTh npobieMbl  (HampuMmep, KpUTHYECKas TpoljemMa,  «HEmpHsITHas)

WU KOCMETHYEeCKasl);
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° HWCTOYHHK nedexra: BbIpabOTKa  TpeOOBaHMI, IPOCKTUPOBAHUE,
KOOAUPOBAHUC HIIU TCCTUPOBAHUC,

° BUJ JedeKTa KOJIWPOBAHUS: OIMMOKA 3aHIKEHUS WM 3aBbIlIeHHS Ha 1, ommbka
MIPUCBaNBaHUS, HEIOMYCTUMBIN WHIEKC MacCHBa, HEMPABUIILHBINA BEI30B METOJIA U T. II.;

° KJIACCBI U METOJIbl, I3MEHEHHBIC TIPH UCIIPABJICHUU Je(EKTa;

° YHCIIO CTPOK, 3aTPOHYTHIX JIe(HEKTOM;

° BpeMsl, IIIEIIIee Ha HaX0XICHHE Ae(eKTa;

° BpeMsi, VI IIIee Ha UCIpaBlieHue aedeKTa.

CO6I/Ipa${ 9THU JAHHBIC, BbI CMOXKETEC IMTOACUYUTBIBATh HEKOTOPHIC ITOKA3aTCIIU, ITIO3BOJIAIOIIUEC CACIATh
BBIBOJ 00 U3MCHEHHH Ka4yeCcTBa IIpOCKTA:

° 9qrciI0 1e()EeKTOB B KAXKIOM KJlacce; BCe YHCa 1e1eco00pa3sHO OTCOPTUPOBAThH B TOPSIIKE
OT XYJIIEro Kjlacca K JIy4leMy U, BO3MO>KHO, HOPMaJIM30BaTh 10 pa3Mepy Kiacca;

° 9HCII0 e(EKTOB B KAKIOM METOE, BCE YMCIIA [IEeJIECO00pa3HO OTCOPTHPOBATH B MOPSIKE
OT XY/IIETr0 METOo/1a K JIy4IlIeMy W, BO3MOKHO, HOPMAJIM30BaTh MO pa3Mepy METO/a;

° cpeaHee BpeMs TECTHPOBAHUS B pacyeTe Ha OJIMH OOHAPYKEHHBIN Ae(EKT;

° CpelHee YuciIo OOHapyKEHHBIX 1e()EeKTOB B pacyeTe Ha OJIUH TECT;

° cpeaHee BpeMs MPOrpaMMUPOBAHUS B pacueTe Ha OJMH UCIIPABICHHBIN eeKT;

° MPOIICHT KOJ1a, TOKPHITOTO TECTAMU;

° 9HCIIO 1e(hEeKTOB, OTHOCSIIHUXCS K KaXKIOW KaTErOPHH TSIKECTH.

KpOMe HpOTOKOJIOB TCCTI/IpOBaHI/Iﬂ ypOBH?I HpOGKTa, BBl MOXKCTC XpaHI/ITI) " JINYHBIC HpOTOKOJII)I
TeCTI/IpOBaHI/ISI. MO)KeTe BKJIHOYATh B HUX KOHTpOHBHBIe CIIMCKH OHII/I6OK, KOTOpI)IC BBI )IOHYCKaCTe qarie
BCETO0, M YKa3bIBaTh BPEMs, 3aTpauyMBacMOE BaMH Ha HalMCaHUE KOJa, €r0 TECTHPOBAHUE U HCIIPABIICHHUE
OIIIHOOK.

3ananmne.

1. BrInonHUTE TECTUPOBaHKE MTPOTPaMMBI, pa3paboTaHHOH B 1abopaTopHOii paboTe Ne 4.
2. OdopMUTH TPOTOKOIBI TECTHPOBAHUS.

3. OdopmuTtk oTueT 1o J1abopaTopHOii padoTe.

OTt4er no J1aGopaTopHOii padoTe 10/2KEH BKJIIOYATH:

1. Bremnroro cnienudukanmro.

2 Hab6op Tectos.

3. TexcT mporpamMmbl Ha SI3bIKE MPOTPAMMHUPOBAHUSL.

4 [TpoTOKOIIBI TECTUPOBAHUS TPOTPAMMBI.
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Bomnpocsl k 3Kk3aMeny.

TeopeTnyeckas 4acTh.

1.1 Uctopus pazsutus UCPII

1.2 bazoBeie npuHIuns! nocrpoenuss CASE — cpencts

1.3 Knaccudukanus CASE-cpencts

1.4 ®ynkunonansubie Bo3moxHoctu CASE-cpencts

1.5 BO3MOXHOCTH UHCTPYMEHTAJIBHBIX CPEJCTB YIIPABJICHUS IIPOEKTOM

1.6 Yupasnenue npoektoM B nporpamme MS PROJECT

1.7 MHCTpyMEHTAJIBHBIC CPEACTBA IPOSKTUPOBAHMS MPEIMETHOM 001aCTH

1.8 IHCTpyMEHTaIbHBIE CPEJICTBA IPOEKTUPOBAHUS U aHalIu3a TpeOOBaHUI K MPOrpaMMHOMY
o0ecre4eHnIo

1.9 llpoexktupoBanue B cpese BPWIN. [IpoekTrpoBanue Ha si3bike UML. @yHKIIMOHA/IbHBIE
JUarpaMMbl

1.10 MHcTpyMeHTallbHBIE CPEACTBA MIPOSKTUPOBAHMS U aHAINM3a TPEOOBAHUN K IPOrPaMMHOMY
00ecCTIeYeHn 0

[IpoekTrpoBaHue Ha sA3biKe UML. /luarpaMMbl Bap¥aHTOB HUCII0JIb30BaHUS

JluarpaMMbl COCTOSIHUH. Jluarpamma KiaccoB

HNHcTpymeHTanbHbIE CPEACTBA BU3YAIBHOIO TPOrpaMMUPOBAHUS

Busyansabie cpeabl pa3pab0TKH TPUITI0KESHHUI

VYrpaBineHue KOMIUIATOPOM

WNHcTpyMeHTallbHbIE CpeACTBA Pa3pabOTKU M peAaKTUPOBAHUS KOMIIOHEHT

WucTpymeHTanbHbIe cpeicTBa pa3paboTku uHTEepderica

— e e e e e
— e
NN DN B W

IIpaxkTHueckas 4acTs.

A. Onucanue roToBoH (GyHKIMOHATBEHON THarpaMMbl

B. Omnmcanue roToBoi quarpaMMbl KJIaccoB

C. Paspabotka nporpammuoro npoaykra B Visual Studio
DyHKIMOHAJIBHBIE AUATPAMMBI
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I[l/lal"paMMbI KJ1accoB
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PeGpo

ynuua

NOBEPXHOCTL

AnuHa

uset

NoNMUeRcKUA

HavansHbIR yaen
KOHEYHBLIA y3en

CNWCOK AOPOMKHBIX 3HAKOB

Yaen

KoOpAWHATA ND BEPTHKANK
KOOpAWHATA MO rOpU3cHTanK
KapTta

ceeToop

nonuueackuin

OKOHYEHUSA YNuL

Havana ynuy

[Tc

HazsaHne
nepexpecTkn
LWMpUHa
BblCOTa

Tonnuveo

Mapka
ueHa

BazoBsan cyllHOCTL
waeHTuukaTop
Bepcus

Ceerodiop

METKa
ANUTENBHOCT B KDAaCHOro
ANUTENLHOCT L 3eneHorg

LOpoMHbIA 3HaK

Ha3eaHWe
pebpo
HanpaeneHue
THN 3HaKa
3HadveHue IHakKa

Mawuxa

TONNMBO

Mmapka

MoLens

pacxo Tonnuea
MaKCUMarnsHas COKPOCTL

[NoBepxHOCT b

HazeaHWe

koapdUUMeHT CNpoTUBNEHWA

Ynuua

HazgaHWe

CyLUHOCTb N4 ONWCAHUA YenoBeka
haMmUnna
OT4eCTBO

Donuueackui

Boautens

ko3 HOULKEHT KaaHOCTK

BEPORTHOCTL HapyweHwua MO0
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Zakazi

&pZakazi_id : integer
TeKlient_id : integer

T Tovari_id : integer
TeeSotrudniki_id : integer
SpData_zak : data

Klient
TeKlient_id : integer

1

Sotrudniki

TeSotrudniki_id : integer
SF10 : stiing
Sstab_nom : integer
Sedolzhnost : string

..Nn

..Nn

& F10 : string
Spkont_dan : string

Tovari

TeTovari_id : integer
&snaim_tov : string
Spstoimost : integer
&eproizv_name : string
&Strana_proizv : string
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Rendersr

+ String getPage()

+ void dumpErrorP age($error)

+ String getBrawser Type()

+ woid s etContentType)

+ String generateErron$errorT ext)
+ String virtual' arning($function)
+ Renderer getRenderen$className)
+ void s et Title(Htitle)

+ String getTitle)

+ void s etAuthon($ author)

+ Sting getAuthor()

+ void s etKeywor ds (fkeywords)

+ String getkKeywords ()

- String $title
- String $author
- String Fewvords

WeatherReporf

+ W eatherReport()
+ void init(Hregionld)
+ String getPage()

. Region $region

!

Region

HT MLWeather Report

+ void HTMLWY eatherR epori)
+ void report)

y

+ void Region($id)

+ void queryR egion()

+ bool has Parent))

+ bool has Childrer()

+ void addC hild($id Fname)
+ void clearC hildren()

+ bool hasW arnings()

+ void add arning()

bool hasW eatherD etaiks()

WhLWestherReport

+ void WML eatherReport()
+ void report)

HTM LUtils

+ String buildMetal$name Fcontent)
+ String buildH eader(...)

+ String buildF ooter(...)

+ String buildBody(§content)

+ String builddMenu)

+ String buildW e ather()
+ String buildWarnings ()
+ String buildObs()

WL Utils

+ String buildMeta($name Fcontent)
+ String buildHeader(..))

+ String buildF ooten(...)

+ String buildBody($content)

+ String buildMenu()
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MyTesoguTens Pasgen
COCTTOMT M3
>
1 1. ~ordered]
Mepenet Apexga aeTomobuns MocTHKWUA
- @irlime; char (2) - typeint - n@me;char
- number;int - piclpDate-date - inDate date
- datecint - dropOffiDate dabe - owiDate date
« ol ess char - mddress char
+TPEHCNORT | 4 *TpaHCNopPT - reemTypeint
+oamies 1 +Camier 1
TpaIMeulsease | Q-
+origin | 1 +destination | 1 +npwbimies | 1 +othmes | 1
AaponopTt lNopog
- oode:char [3) o6CTy MBS T -~ - code:char {2) +RECNONOMEHME
- name.char 1.+ 1 - name: char 1

2.2. IlepeyeHb BONPOCOB M 3aJaHUI JJIs1 IPOMEKYTOYHOM aTTeCTANMHA

WHCTpYKIWSI IO BBITIOIHEHUIO paOOTHI

Heo6xonumo B Teuenne 90 MUHYT HamucaTh MPOrpaMMHBIE KOJbl HA KOMIIBIOTEPE B MpOrpamMme
Android Studio, nns pelieHus MOCTaBIECHHBIX 33734 HCIOJIb3YsA TMOJTy4YEHHbIE 3HAHMUS Ha YpOKax
TEOPETUYECKOT0 U MPAKTHYECKOTO O0yUESHHUS.

B Ounere npexycMmoTpens! 3 3a1auu Ha pa3HbId ypPOBEHb 3HAHUI:

[Tpumep O6unera: 3agaHue Ha OLIEHKY «3»

Pa3paborate MOOMSIBHOE TNpPUIOKEHHE, IO3BOJISIONIEE Ha activity BBINOJIHUTH CIEAYIOLINE
JEUCTBUA:

1) Beimate B choucke ListView HauMeHOBaHME KOMIIBIOTEPHBIX KoMmruiekTyrommx (10
HAaUMEHOBAHMIA)

2) B nByx snementax EditText mo3BoIMTh BBECTH KOJIWYECTBO M CTOMMOCTD 3a €IUHHILY TOBapa
(ycranoButb aTpuOyT hint)

3) Ilo xromke «K ommare» Bemath B dyeMeHTe TextView mgaHHBIE O MOKYIKE: HAMMEHOBAHUWE
TOBapa, KOJI-BO, LIEHY ¥ CyMMY K OILIaTe.

3amanne Ha OIEHKY «4» Paszpaborarh MOOWIBHOE TPHUIIOKEHUE, IO3BOJIAIONIEe Ha activity
BBINOJIHUTH CIIeyIOINe IeHCTBUS:

1) Beimate B cmmcke ListView HanMeHOBaHWE KOMITBIOTEPHBIX KOMIUIEKTyromux (10
HAaUMEHOBAHMIA)

2) B nByx snementax EditText mo3BoIMTh BBECTH KOJIWYECTBO M CTOMMOCTD 3a €IUHHILY TOBapa
(ycranoButb aTpuOyT hint)

3) Ilo xHomke «K omyate» BbLAATH B IUAIOrOBOM OKHe cooOuieHne «Bbl Oyaere mokymartb
HaMMEHOBaHHE BOOPAHHOTO TOBapa B cHHcke?» U JBe KHONKHU «la» u «Her».

4) Ilpu HaxkaTuX Ha KHOTIKY «/J[a» HE0OX0oaMMOo MepeiTH Ha HOBYIO activity U BbIIAaTh Ha HEH YeK K
oIyiaTe C JaHHBIMH O MOKYTIKe: HAUMEHOBaHHE TOBApa, KOJI-BO, IIEHY M CyMMY K OILIaTe.

3amanre Ha OIEHKY «5» Paspaborarh MOOWIBHOE TPHUIOKEHHE, IO3BOJIAIONIEE Ha activity
BBITOJIHUTH CIIEYIOIINE IeHCTBUS:
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1) Beimate B chmcke ListViewl HanmMmeHOBaHWME KOMIMBIOTEPHBIX KOMIUIEKTyonmx (10
HaUMEHOBAaHU)

2) BbiaTh B crirckax ListView?2 u ListView3 cOOTBETCTBEHHO KOJIMYECTBO U IIEHY KOMITHIOTEPHBIX
KOMIUIEKTYIOIIMX UMeroIuxcs B Hannuuu (10 3amuceit)

3) Opranu3oBarh BBIOOP BO BTOPOM U B TPEThEM CIMCKaxX JAHHBIX MPU BBIOOpE iieMeHTa u3 1
CIIMCKa

4) Ilo xnonke «K ormare» BbelIaTh B AMAOTOBOM OKHE cooOuieHue «Bpl Oynere mokymaTh
HauMEHOBAaHKME BOOPAHHOTO TOBapa B CITUCKE, KOJI-BO U IIEHY?» U ABe KHONKH «Jla» u «Her».

5) Ilpu HakaThy Ha KHOMIKY «/]a» HEOOX0IMMO TIEpeTH Ha HOBYIO activity ¥ BbIIaTh HA HEH Y€K K
OIUIaTe C IaHHBIMU O MOKYIIKE: Ha3BaHUE Mara3uHa, Jlata U Bpems MOKYIKH, HAMMEHOBaHUE TOBapa, KOJI-
BO, LICHY U CYMMY K OILIaTe.
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JUCT PETUCTPALIMU U3MEHEHUI

Jara,
HOMeEp NPOTOKOJIa
Ne 3acedaHus
Conep:xaHue u3MeHeHHUs
ILIIL. kadenpsl,
NOANUCH
3aB.Kadenpou
1 2 3

1
2
3
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