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IHosicHuTeIbHAA 3aIHCKA
Mertonuueckre  yKazaHWs 1O  BBINOJHEHUIO  MPAKTUYECKUX  padoT
NOJATOTOBJIEHBI HA OCHOBE pabodeil mporpaMMmbl y4eOHOM  JAUCIUIUIMHBI
MIK.02.02  «MHCcTpyMeHTaIbHbIE  CpelIcTBAa  pa3pabOTKHM  MPOrPaMMHOIO
obecnieueHus», paspadorannoir Ha ocHoBe PI'OC CIIO mno cnenuaabHOCTU
09.02.07  «MHpopmMalMoOHHBIE  CHUCTEMBl M IPOTPaMMHUpPOBAHUE» U
cootBercTByOmMX 00mux (OK) u npodeccuonansupix (I1K) komnerenmii:

OK 01. BeiOupats cmnocoObl pemieHus 3axad  NpoQecCHOHaTbHON
NEATEeIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKa, aHalIW3a U
UHTEpHpeTanuu nHGopMaIuu 1 HHPOPMAITUOHHBIE TEXHOJIOTHH JIJISl BBITIOJTHEHUS
3a]1a4 Mpo(eCcCUOHANBHOMN 1eATEeIbHOCTH

OK 03. IlnanupoBaTh 1 pean30BLIBATH COOCTBEHHOE MPOGECCUOHAIBHOE U
JMYHOCTHOE pa3BUTHE, MPEeANPUHUMATENBCKYIO JeSATENBHOCTD B
npodeccuoHaIbHOU cdepe, UCTI0JIb30BaTh 3HAHUS M0 (PMHAHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYalUsX.

OK 04. DddexTuBHO B3auMOJEHCTBOBaTh U pabOTaTh B KOJIJIEKTUBE U
KOMaH/I€e.

OK 05. OcymecTBisaTe yCTHYIO M NUCBMEHHYIHO KOMMYHHUKALMIO Ha
rocyjapctBeHHOM si3bike Poccuiickoit ®Denepanuu ¢ y4eTOM OCOOCHHOCTEM
COLIMAJIBHOTO U KYJBTYPHOI'O KOHTEKCTA

OK 06. IIposABaATH IrPaXXJaHCKO-NIATPUOTUYECKYIO MO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE  IIOBEJACHUME HA  OCHOBE  TPAJULHMOHHBIX
oOLIeYEeNIOBEUECKUX IIEHHOCTEH, B TOM YHCIE C YYE€TOM TapMOHHU3ALUU
MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUM, MPUMEHSTh CTaHAAPThI
AHTUKOPPYILIMOHHOTO ITOBEICHHUS

OK 07. CopneilcTBOBaTh  COXPAaHEHUIO  OKPYXAIIEHW  Cpensl,
pecypcocOepexeHnIo, TPUMEHATh 3HAHUS 00 M3MEHEHHH KIuMaTa, MPUHIUIIBI
OepeXIIMBOTO MPOM3BOACTBA, J(PPEKTUBHO JEHCTBOBATH B UYPE3BBIUYAWHBIX
CUTYaLMIX

OK 08. Mcnonbs3oBaTh cpeAacTBa PU3NIECKON KYyIbTYPHI AJII COXPAHSHUS U
YKpEIUIEHUsI 3/0pOBbsi B Tpolecce MpodecCHOHATBbHON AESITENbHOCTH U
NOJIIEpKAHUS HEOOXOAMMOT0 YPOBHS (PU3NUYECKOM MOATOTOBICHHOCTH

OK 09. [TIlonb3oBatbcsi mpodeccCHOHATBLHOM  JOKyMEHTalued  Ha
roCyapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

OK 10. Vcnons3oBarh 3HaHUs 1O (PMHAHCOBOW TPaMOTHOCTH, TUIAHUPOBATH
MPEeANPUHUMATENHCKYIO IEATENbHOCT B IPO(eccCHoHanbHOM chepe
[1K 2.2. BInoaHATS MHTErPALIMIO MOYJIEH B MPOTpaMMHOE 0OecIrieyeHue
[1IK 2.3. BbINOJHATH OTIAAAKY HPOrpaMMHOTO MOAYJS C HCIOJIb30BaHUEM
CIELUAIU3UPOBAHHBIX TPOTPAMMHBIX CPE/ICTB
I[IK 2.5. Ilpou3BOAWTh HMHCIEKTUPOBAHUE KOMIIOHEHT MPOrPaMMHOIO
oOecrnieueHns Ha IpeIMEeT COOTBETCTBHS CTaHAApTaM KOJUPOBAHUS
[Ipu BBITIOJIHEHNHU MPAKTUYECKUX paOOT CTYACHT JOJDKEH 3HAMb:
— MOJeIU Ipolecca pa3paboTKy IPOrpaMMHOTO 00eCTIeueHus;
— OCHOBHBIE IPUHIIUIIBI ITpoIlecca pa3pabOTKU IPOrpaMMHOTO 00ecrieyeHUs;



— OCHOBHBIE IOAXOAbI K HHTETPUPOBAHUIO POIrPAMMHBIX MOIYJIEN;
— OCHOBBI BEpU(PUKAUHU U aTTECTALIMM IPOTPAMMHOI0 00ecreYeHUs
[Tpu BBIMOMTHEHUH MPAKTUYECKUX PAOOT CTYACHT JOJIKEH yMemb.
— HCIIOJIb30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUIA;
— HCIONb30BaTb  METOAbI  JUId  IOJy4eHMs  KOoJa  C  3aJaHHOHU
(YHKIIMOHAJIBHOCTBIO U CTENEHbIO KAYECTBA

CopepkaHue MNPaKTHUECKUX 3aHATHI OMpenesieHo paboued mporpaMmon u
TEMaTUYECKUM I[IJIJAHUPOBAHHEM, COOTBETCTBYET TEOPETUYECKOMY MaTepuaity
U3Yy4aeMbIX Pa3eioB y4eOHON AUCIUIUIMHBI.

OObeM MpaKTUYECKUX 3aHATUNA MO AUCUUIUIMHE ONpenesieTcs y4eOHBIM
IUTAHOM I10 JAHHOW CITEHHUAIbHOCTH.

[TpoIOIKATENPHOCT NPAKTUYECKOTO 3aHATUS — 2 aKaJEeMUYECKHX Yaca.
Ilepen mpoBeneHHEM MPAKTHYECKOTO 3aHATHS IPENOAABATENIEM OpPraHU3yeTcs
MHCTPYKTaX, a TI0 €€ OKOHYaHUH — OOCY>KICHHE HUTOTOB.

KoMmiekT MeToAnYecKrux yKa3aHHil MO BBINOJHEHUIO MPaKTUYECKUX padoT
no muctumummae MJIK.02.02 «HCcTpyMeHTanbHbIE CpencTBa  pa3paboTKu
IPOrPaMMHOr0 00eCreYeHUs» COAEPKUT 13 MpaKTUUEeCKUX 3aHATUH.



IlepeyeHb NpakTHYECKUX PpadoT
no aucuumiinae M/IK.02.02 «MHcTpyMeHTA/IbHBIE CPEeICTBA Pa3padoTKH
MPOrPaMMHOI0 o0ecrevYeHus

INPAKTHYECKASA PABOTA Ne 1

Tema: PazpaboTka CTpyKTYphl IpOEKTa

INPAKTUYECKASA PABOTA Ne 2

Tema: Pa3zpaboTka MOIyIbHOM CTPYKTYpPBI MPOEKTA (JUarpaMMbl MOIYJICH)
IHPAKTHYECKASA PABOTA Ne 3

Tema: Pa3zpaboTka nepednst apTepakToB U MPOTOKOJIOB IPOEKTa
IHPAKTHYECKASA PABOTA Ne 4

Tema: Hacrtpoiika paGoThl CHCTEMbI KOHTPOJS BEPCHM (THUIIOB UMIIOPTHPYEMBIX
daiinos, myTtei, GUIBTPOB U APYTUX IMAPAMETPOB UMIIOPTA B PEMIO3UTOPHUIA)
INPAKTHYECKASA PABOTA Ne 5

Tema: PazpaboTka u uHTErpanus MoayJen npoekta (komMaHHas padboTa)
INPAKTHYECKASA PABOTA Ne 6

Tema: Otrnagka OTHENBHBIX MOIYJIEH IMPOrpaMMHOrO mpoekrta. OpraHuszanus
00pabOTKH UCKITFOUCHUIA.

INPAKTHYECKASA PABOTA Ne 7

Tema: OT1ianka npoekra

INPAKTHYECKASA PABOTA Ne 8

Tema: MHcnekuus koaa MOJyJEN IPOEKTa

INPAKTHYECKASA PABOTA Ne 9

Tema: TectupoBanue unrepdeiica Noab30BaTENsI CPEACTBAMU HHCTPYMEHTAIbHOU
Cpeabl pa3paboTKH

INPAKTHYECKASA PABOTA Ne 10

Tema: Pa3paboTka TE€CTOBBIX MOMAYJIEH MPOEKTa JJIsi TECTUPOBAHUS OTIEIbHBIX
MOJTyeN

INPAKTHYECKASA PABOTA Ne 11

Tewma: BeimoniHeHHE (PYHKITMOHAIBHOTO TECTUPOBAHUS

INPAKTHYECKAS PABOTA Ne 12

Tema: TectupoBanue MHTETpALIUA

INPAKTHYECKAS PABOTA Ne 13

Tema: JJokyMEHTUPOBaHUE PE3YIbTATOB TECTUPOBAHUS



HHCTPYKIUU JJIA OBYYAIOIINXCHA
1O BBINIOJIHEHUIO ITPAKTUYECKHUX PABOT

[Ipexkne YeM NPUCTYNUTh K BBINOJIHEHUIO 3aJaHWil, BHUMATEIHHO
npouyuTanTe NaHHble pekoMeHaanuu. [IpakTudeckue pabOTHI BKIKOYAIOT B ceOs
3aJlaHus CIEAYIOIINUX BUIOB.

B xo0/1€ BBINOTHEHUS MTPAKTUYECKUX padOT CTYACHT NOKEH:

e  BBINOJHATH TPEOOBAHUS 110 OXpaHE TpyAa

e  COOMIOJATH MHCTPYKLMIO MO MpaBWJIaM M MepaMm Oe30MacHOCTH B
KaOuHeTe UH(POPMAILIMOHHBIX TEXHOJIOTUN

e  CTPOrO BBHINOJHATH BECh 00bEM pabOThl, yKa3aHHBIN B 3a/laHUU

o coOmogaTh TpeOOBaHUS SKCIUTyaTalldd KOMIIBIOTEPHOW TEXHUKU
(mpaBuia BKIKOYEHUS U BBIKIIOUCHHS)

e TMPEAOCTaBUTh OTYET O TMPOJAETAHHOM padoTe MO0 OKOHYAHHUU
BBITIOJIHEHHOM paOOThl, KOTOPBIN JOJHKEH COIAEPKATh:
1. Hasanue paGoThI.
2. llens paboTHI.
3.  3ajaHue u ero peuieHue.
4 BriBoa1 0 posiennanHoi padore.

Texct oTuera MmO NpakTUYECKOM pabore moikeH ObITh HaOpaH Ha
kommnbiotepe mpudrom Times New Roman pazmepom 14 nt. (mpu odopmiaeHun
TEKCTa UCIOJIb3yeTcsl TeKCTOBBIN pepaktop MS Word). [pudt, ucnons3zyemslii B
WJUTIOCTPATUBHOM MaTepuae (TaOauIlbl U PUCYHKH), PEKOMEHYEeTCSI YMEHBIIIUTh
10 12 nr. MexcTpouHblii HMHTEpBajl B OCHOBHOM TEKCTE - MOJYTOpHbIA. B
WUTFOCTPATUBHOM MaTepuajie MEKCTPOUYHBI HHTEPBAJ PEKOMEHAYETCS CHENATh
onuHapHbIM. [losnist cTpaHuIbl JOHKHBI OBITE: JIeBoe moje - 30 MM; mpaBoe moJje —
15 MM; BepxHee U HIbkHee 1oje - 20 M.

Kaxnprii ab3ary noympkeH Ha4MHATBHCS ¢ KpacHOM cTpoku. OtcTyn ab3ama —
1,25 cM OT JIeBOM IrpaHUIIbl TEKCTA.

CTyAeHT JIOJKEH BBINOJIHUTH MPAKTUYECKYI0 pab0Ty CaMOCTOSATENbHO (MM
B Tpymome, €eciu 3TO MpeaycMoTpeHo 3aaanuem).  [Ipaktuueckas paborta
BBITNIOJIHSETCSI COTJIAaCHO 3aJIaHMI0 M METOAMYECKMM pekoMmeHpauusm. I[locne
BBINIOJIHEHUSI TPAKTHUUYECKOW paboThl OO0ydYaroIMiicsl CcaMOCTOSTEIbHO ce0s
KOHTPOJIUPYET MyTEM OTBETOB Ha BOIpPOCHL. Pe3ynpTaT pabOThl mpeacTaBisiercs
npenoAaBatento B Buae ¢aina (¢ailioB) B JIMYHOM Kartajore, 3alUIIAETCs
00yJaronuMucH.

[lo xomy BbIMOTHEHUST PaOOTHI NPU  BO3HUKHOBEHHWH BOIPOCOB
oOydJaromuics MOXET TOJYyYUTh KOHCYNbTALMIO Y TPENoAaBaTens WiId
CaMOCTOSITEJIBHO BOCIOJIB30BATHCS JIEKIIMOHHBIM MAaTepUaioM, PEKOMEHIYEMOU
JIUTEPATYPOU.

1. OdopmiteHHe TEKCTOBBIX TOKYMEHTOB

Texcr paboTel meyaTaeTcs Ha OAHOW CTOpoHE JucTa hopmaTta A4, TOHKEH
OBITH TOJIBKO YEPHOTO I[BETA U MMETh MOJs (BEpXHEe, HUKHEe — 2 CM, JIeBoe — 3
cM, npaBoe —1,5 cMm). [pudt Times New Roman pazmepom 14, MeKCTPOUHBIM
uHTepBan 1,5, ab3aiHbiii otcrym 1,25.

IIpaBuia opopmiienns TadJ ML, PUCYHKOB, I'PapuKoB



Bce Tabmuubl W pUCYHKM JOJKHBI HUMETh Ha3BaHUA U MOPSIKOBYIO
Hymepanuo (Hanpumep, Tabmumna 1, Pucynok 3). Hymepanust TaGaui 1 puCyHKOB
JOJKHA OBITH CKBO3HOM JUIsl BCErO TEKCTa 0 MpUJIOKeHHM. Tabiuiibl, pucyHKU
KQKJIOTO MPUIIOKEHUsI 0003HAaYaI0T OTAEIbHOW HyMepanuen apadckumu nudpamu
¢ nobGapieHueM rnepen nudpon 0603HaueHus NpuiioxkeHus (Hamp., Tabiauma B.1).

Odopmirenne TadanbI.

HasBanme talOnuiel moMmelaercss cjieBa Haja TaOiaumeil O0e3 abd3amHoro
OTCTyMa, B OJIHOM CTpOKe ¢ ee HoMepoM uepe3 Tupe (14 mpudrom).

B kaxmoit Tabmuiie ciemyeT yka3blBaTh CAUMHHIIBI U3MEPECHUs MOKa3aTeei.
Ecmu enunuiia w3mepeHuss B TaOiuile sIBISETCS OOMmEH Uil BCEX YMCIOBBIX
TaOJIMYHBIX JAHHBIX, TO €€ MPUBOST B 3ar0JIOBKE TAOIHUIIBI TOCTIE €€ Ha3BaHUS.

[Tpu mepenoce: cinoBo “Tabiuia” yka3slBalOT OJWH pa3 CJeBa HaJ MEPBOU
YacThIO TaOJUIIBI, HAJ IPYTUMHU YacTaMu TUIIYT cioBa “TIpogomxenue Tabauipr”
i  “OkoH4yaHue TaOIMUBI copaBa, C YKazaHueM Homepa (0003HaueHus)
Tabauubl. Eciin B KOHIlE CTpaHUIBI TabjWIla MPEphIBACTCS U €€ MPOJOJDKEHUE
Oyner Ha CcreAylrolleld CTpaHulle, TO B TMEPBOM YacTH TaOJUIBI HHUXKHIOKO
TOPU30HTAIBHYIO YEPTY, OTPAHUYMBAIOIIYIO TAOJIHILY, HE IPOBOJIST.

Tabmuua 1 — PacnpeneneHue OTBETOB PECHOHACHTOB HA BOMPOCHI AHKETHI TIO
BO3PACTHBIM IpynaM (B MPOLIEHTAX )

Bceero
BapuanTsr Bospacrhble rpymisl o
OTBETOB BBIOOpKE
18-24 rona 25-29 ner 30-45 ner | crapiue 45 ner

He nomyckaetcs mpsimoe KOmupoBaHUE B TEKCT J{MIIOMa BBIXOAHBIX TaOIHUIL
orueta kommbioTepHOl mporpammbl STATISTICA. Tabmuiubl HOKHBI OBITH
IIOCTPOEHBI 3aHOBO.

Od¢opMmiaenue pucyHka.

Bce wmrocTpatuBHBIE MaTepuaibl (PUCYHKH, JAWarpaMMmbl, Tpaduku) B
Jurimome umeroT Ha3zBaHue «Pucyroxy. Ha rpaduyeckuii MaTepuan J0JKHA OBIThH
JIJaHa CCBhUIKA B TEKCTE JTOKYMEHTA.

WnmocTpauyii MOTYT ObITh B KOMITBIOTEPHOM HCIIOJIHEHHH, B TOM YHUCJE U
L[BETHBIE.

[TopsinkoBBIii HOMEp PUCYHKA U — YEpPE3 TUPE — €ro Ha3BaHUE MPOCTABIISIOTCA
MOJ1 PUCYHKOM TIO LIEHTPY CTPOKH (cM. Pucynok 1).

Pucynok 1 — [IaTukoHeyHas 3Be3/1a

2.CocraBiieHHe POrPaMMBbI Ha sI3bIKE POrPAMMHUPOBAHMS

[TpaBuna opopmienus koaa:
1.Ucnonb3yiiTe pasyMHbIe UMEHA AJIsl IEPEMEHHBIX U (PYHKIIHIA

[IporpamMma AomKkHa OBITH XOPOIIO TMOHSATHA YEJIOBEKY MpH uTeHuu. Eciu
OpU YTEHHH NPOrpaMMbl MPUXOJUTCS IMOHUMATh HA3HAYEHHE IEPEMEHHBIX U
(GYHKIMI 10 TOMY, KaK OHM MCHOJb3YHOTCS, TO YATATh KOJ CTAHOBUTCS TOPa3io
cnoxHee. HeynauyHo BbIOpaHHBIE MMEHAa MOTYT MPUBECTH K TOMY, YTO CMBICI




IPOrpaMMbl MOXKET ObITh HEMPABUIILHO MOHSAT. BeiOupaiite Takue uMeHa, KOTOpbIE
Obl OOBACHSUIM CMBICI TEPEMEHHbIX M (PYHKIMH, TOrJa KOJ CTaHET Topaslio
MOHSITHEE, U HE MOTPEeOyeTCsl MUCaTh MHOXKECTBO KOMMEHTAPUEB.

[Ipy HanmucaHuM COCTaBHBIX CJIOB, HAmpUMEP B HMEHAX NEPEMEHHBIX,
MUIINTE UX CIUTHO 0€3 MpoOesoB, MPU 3TOM KaXKJI0€ HOBOE CIIOBO MHUILETCS C
OO0JIBIIION OYKBHI.

2. He nyGnupyiite Koj

Ecnu B mporpamMMe ecTb OJUHAKOBBIE BBIPAKEHHUS WM (PparMeHTa KOAa,
BBIHECHUTE 3TOT KOJI B OTACIbHYIO QyHKIUIO. BepHbIM nMpu3HakoM HEOOXOIUMOCTH
CO37aHMUS HOBOM (DYHKIMHU SIBISETCS JKEJIaHHE CKOMMPOBATh ()parMeHT KojJa u3
OJIHOTO MecCTa MpOorpaMMbl B JApyroe. B TakoM cimyuyae cpa3dy HEpeHEeCUTe STOT
(dparMeHT B OTACNIbHYIO (PYHKIIHIO.

Eciu Qparmentsl koga TOXO0XKM, HO HE HACHTUYHBI, MOAyMailTe, He
MOJIYYUTCS] I U UX BBIHECTH B OAHY (YHKIIMIO, BOBMOXHO JO0OaBHUB MapaMeTphbl
WM YCJIOBHUSL.

3. He ucnonb3yiite «Maru4eckue KOHCTAHTbI»

Hcnonb3oBaHne HEMMEHOBAHHBIX «MarM4eckMx» KOHCTAHT B  KOJE
HEXEJIATeNbHO:
® [IpU YTEHUU KOJIa MOXKET OBbITh HE MOHATHO, YTO 3TO 3a YUCIO, U TIOYEMY OHO
UMEHHO TaKoe;
® Yale BCEro OJHO U TO K€ YUCIO MOTpeOyeTcsl HalucaTh B HECKOJIBKUX MECTax
kona. Eciu ero npunércs u3MeHsTh, MOXKHO MPOMYCTUTh OJTHO U3 UCIIOIb30BaHUM,
YTO MPUBEAET K OIIUOKE.

Ecnn B KOZIE HYy»XHO HMCIIOIB30BaTh KOHCTAHTY, JAWTE €W MMs, UCIOJb3YS
const.

4. PaccraBnsiite mpoOenbl BOKPYr OWHApHBIX OMNEPAaTOPOB. OTO yIydllaeT
YUTAEMOCTH (POPMYII.

5. Bcerna BwimensiiTe ONOKM YCIOBHBIX OINEPATOpPOB M LUKIOB CKoOkamu. B
00011 OJIOK YCITOBHS WM IUKJIA MOXKET 3aX0TEThCS JOOABUTH HOBOE BBIPAKCHHE.
[Ipu »TOM MOXXHO 3a0BITh J100aBUTh CKOOKH. Jlydiie cpa3y /100aBUTh CKOOKH,
4TOOBI TOTOM HE OBLJIO C ATUM ITPOOJIEM.

6. PaccraBnsiite CKOOKM OAMHAKOBO. BriOepuTe M UCTIONB3YUTE M1l ceOs1 OUH U3
CTUJIEHN pacCTaHOBKHM CKOOOK. DTO yNIydIllaeT YUTAEMOCTh CTPYKTYPbI TPOrPAMMABI.
7. He nenaiite CTpOKM CIMIIKOM JUIMHHBIMH. CTpoKa HOpOrpaMMbl JOJIKHA
nomemarbcsi Ha dSKpaHe. OOBIYHO PEKOMEHIYIOT OrPAHMYUTh MaKCUMAJIbHYIO
mpuHy crpoku B 80 cumBonoB. Ecnu omnpenenenue wid BbI30B (YHKIUU
MOJTy4aeTCsl CIMIIKOM IIMPOKUM IMOMECTUTE MO OAHOMY MapaMeTpy Ha KaKAaou
CTpoke. [[nrHHbIE MaTeMaTHYECKHE BbIpaXEHHs pa30nBaiiTe Ha HECKOJIBKO CTPOK,
pa30uBasi Mo rpaHUIAM JIOTUYECKUX OJIOKOB BBIPAKEHUSI.

8. OObsBIsTE NEpeMEHHbIE HEMOCPEICTBEHHO Tepe]] HCIOJIb30BaHUEM.
OOsi3aTeNIbHO  yKa3blBaliTe HayaldbHOE 3HAUYCHHE JJIsi MEPEMEHHBIX. 3HAueHUe
HEUHUIMATM3UPOBAHHON TEPEeMEHHON MOKeT ObITh J00bIM. Vcmonb3oBaHue
(uTeHHMe) TaKoro 3HAa4YeHusi TMPUBENET K HEACTEPMUHHPOBAHHOM paboTe
IpOrpamMMbl, @ B HEKOTOPBIX CIIydasiX SIBJISETCS HEOINPEAENIEHHBIM IMOBEIECHUEM.



Uro6sl n30exkaTh MpoOJeM BCErna WHUIUATM3UPYHTE MNEpPEeMEHHbIE NPSIMO B
MOMEHT UX CO3JaHHUSI.
9.Enunblit ctiins opopmIteHUs KOIa BO BCEM MPOEKTE;

10. BwuzyanpHOe  BbACNIEHHWE  Hawboiee  3HAUYMMBIX  4YacTed  —
UCTIONB3YS 8epmuKaivHoe  opmamuposanue, Mbl  BBIACISAEM  OOBSIBICHHE
NIEPEeMEHHBIX, IIMKJI 3allOJHCHUS MAacCHBa CIydaHBIMH YHCIAaMH ¥ I[HKII
00paboTku 1o dopmyse. Eciau Bama ¢GyHKIUS BBITIOIHSAET HECKOJIBKO JICHCTBUMN
— TO pa3yMHO pa3AeluTh COOTBETCTBYIONINE OJIOKU KO/Ia MyCTHIMU CTPOKAMH.

3.0T1BeT Ha OCTAaBJIECHHbIE BONPOCHI (C apryMeHTAlMEeH)

IIpounTaiiTe BOIPOC U BHUKHUTE B HETO.

Jns ygoOcTBa momuepkHUTE Ty, (pasy, KOTopas, MO BalleMy MHEHHUIO,
ABJIACTCA TJIABHOM. DTO MOMOXET BaM OBICTpEe COPUEHTHUPOBATHCA IIPU OTBETE Ha
BOIIPOC.

Ecnu BBl cunTaere, 4T0 MOKETEe OTBETUTH Ha BOMPOC 0€3 MOMOIIH JIEKIIUU U
JOIIOJIHUTEJIBHOM JIUTEpaTypbl — MPUCTynanTe. Eciu ke BONpOC 3acTaBisieT Bac
COMHEBATHCS, OTKPOMTE JIEKIIMOHHYIO TETpaJb (YYEOHHK WA JOMOJHUTEIbHYIO
JUTEPATYPY), IPOUUTATE HEOOXOIUMbIN TyHKT, BHUKHUTE B COJICPKAHUE U TIOCIIE
ATOTO MPHUCTyNaNTe 3a paboTy.

I''TABHOE! He mnepemnuchiBaiiTe OTPBIBKHA JICKIUM B pab0O4yyr0 TeTpajb!
Yerko oreuaiite Ha [IOCTABJIEHHBIM Bomnpoc!

He 3a0ynpre mpuBecTu aprymeHTanuio (0OOCHOBaHWE) Ballei MO3MIINH,
€CJIi BOMPOC MpeArnoIaraeT JHYHOCTHOE OTHOILIEHHE K MpoOJeme.



IMPAKTUYECKAS PABOTA Ne 1
Tema: PazpadoTka CTPyKTYpPbI IPOEKTA
Hean padoTsi: popmMupoBaHre HABHIKOB TOCTAHOBKY 33/1a4d U pa3pabOTKu
TEXHUYECKOTO 3aJ]JaHusl HAa IPOrPAMMHBIN MTPOIYKT.
Oo6opynoBanme: IIK, mporpammuoe obGecrieuenne — Visual Studio, MS
Word, HHCTPYKIIMH IO BBITIOJIHEHUIO PA0OTHI.
Conepxanue padoThbI:

3aganue:
1. BwiOpaTh BapuaHT 3aJaHWs Ha MPOCKTUPOBAHHE M Pa3pabOTKy ydeOHOMH
MPOTPAMMBI.

2. B cOOTBETCTBUM C BapHMaHTOM BBITIOJHUTH Pa3paOb0TKy TEXHUUECKOTO 3aJIaHus,
KOTOPOE JIOJKHO BKJIFOYATh:
— BBEJCHUE;
— OCHOBaHHE IS pa3pabOTKU;
— Ha3Ha4YeHUE;
— TpeOoBaHUs K IMpOrpaMMe U MPOrpaMMHOMY ITPOIYKTY;
— TpeOoBaHUs K MPOTPAMMHOMN JOKYMEHTAIIHH.
3. Odopmuts otuer. CopepkaHHUE OTUETA:
— Tema NPaKTUYEeCKON paboThbl
— IIeJIb MPAKTHYECKOU PabOTHI
— OTBETHI HA KOHTPOJIbHBIE BOITPOCHI
— 3aJlaHHMe Ha MIPAKTHYECKYI0 padboTy
— pa3paboTaHHOE TEXHUYECKOE 3aJaHue
— BBIBOJIBI IO MPOJICTIAHHOM paboTe.
BapuanTsl 3a1aHuS:
1. BBecTu BemecTBEHHYI0 MaTPHILy Pa3MEPHOCTH N * m MOCTPOYHO, a BHIBECTH I10
CTOJIOIIaM.
2. DBBIICHUTb CKOJBKO TOJIOKHUTEIBHBIX JJIEMEHTOB COAEPKUT MaTpula
pasMepHOCTH n * m, eciy a;; = sin(i + J/2).
3. [aHa kBagpaTHas BEIIECTBEHHAas MaTpulla pa3MEPHOCTH n. SBusercs
MaTpUIa CAMMETPUYHON OTHOCUTENIBHO IJIaBHOW TMArOHAJH.
4. Jlana kBaJgpaTHas BEUIECTBEHHAs MaTpHUIlAa Pa3MEPHOCTH n. TPaHCIIOHUPOBATH
MaTpuily.
5. Jlana kBajpaTHas BEIECTBEHHAs MaTpuila pa3MepHOCTH n. CpaBHUTH CYMMY
AJIEMEHTOB MATPUIIbI HAa TJIABHOW M TOOOYHOMN AUArOHAJSX.
6. Jlana xBajjpaTHasi BEIIECTBEHHAs: MaTpHIla pa3MepHOCTH n. HallTu KoJn4yecTBoO
HYJIEBBIX 3JIEMEHTOB, CTOSIIINX:
BBIIIIE TJIABHOM AMAroHalIH;
HIDKE TJIaBHOM JIMarOHaJu;
BBIIIIE U HUXKE MTOOOYHOM.
7. JlaHa BelecTBEHHass MaTpuila pa3MepHocTd n * m. Ilo Marpuile mosy4uTh
JIOTUYECKUN BEKTOp, MPUCBOUB ero k-oMy nsieMeHTy 3HadyeHue True, eciu
BBITIOJTHEHO YKa3aHHOE ycJioBHE U 3HaueHue False nnaye:
BCE 3JIEMEHTHI k cTOJIOA HYJIEBhIE;




AIEMEHTBI K CTPOKM MaTPHIIHI YIOPSIOYCHBI IO YOBIBAaHUIO;

k cTpoka MaccuBa CUMMETPHUYHA.
8. Jlana BeniecTBeHHass Marpuia pazmepHoctd n * m. CpopmupoBath BEKTOp b, B
KOTOPOM BJIEMEHTBI BEIYMCIIAIOTCS KaK:

MPOU3BEJICHUE IIEMEHTOB COOTBETCTBYIOIIUX CTPOK;

cpeaHee apuMETHIECKOE COOTBETCTBYIOIINX CTOJIOIOB;

Pa3HOCTh HAMOOJBIIUX M HAUMEHBIIMX AJIEMEHTOB COOTBETCTBYIOLIUX

CTpOK;

3HAUEHUS TIEPBBIX OTPHUIIATEIILHBIX JIEMEHTOB B CTOJIOIIE.
9. Jlana BemiecTBEHHass MaTpuila pa3MepHOCTH n * m. BriBecTn HOMepa cToIOI0B,
COJIEPIKAIIUX TOJBKO OTPUIATEIBHBIE DIIEMEHTHI.
10. Jlana BemiecTBEHHass MaTpulla pa3MEpHOCTH h * m. BeiBecTn HOMEpa CTPOK,
coJiepKaIrmx OOJIbIIE TOJOKHUTEIBHBIX JIEMEHTOB, YeM OTPUIIATEIIbHBIX.
11. Jlana BemecTBeHHass MaTpuia pa3MepHocTd n * m. Haiftu oOuryro cymmy
AJIEMEHTOB TOJIBKO TEX CTOJIOIOB, KOTOpPbIE HMEIOT XOTS Obl OAUH HYJIEBOU
AJIEMEHT.
12. Jlana BeniecTBeHHas MaTpulia pa3MepHOCTH n * m. [loMeHsATh MecTaMK CTPOKHU
C MaKCUMAJIbHBIM U MUHUMAJIbHBIM 3JIEMEHTaMHU.
13. Jlana BelecTBEHHAs MaTpuila pa3sMepHOoCcTH n * m. Ynpamuth k cronben
MaTpHIIbI.
14. Jlana BeliecTBEHHAs KBaApaTHas MaTpuia pasmMepHocT n. [lomeHsaTs Mmectamu
AJIEMEHTHI TJIABHOM ¥ OOOYHOM JUaroHaJIed MaTPHIIbI:

10 CTPOKAaM;

0 CTOJIOIaM.
15. Jlana BemiecTBeHHass MaTpulla pa3MEepHOCTH m * n. YHOPSAOYUTH DJIEMEHTHI
KaXKJI0M Y€THOM CTPOKH 10 BO3PACTAHUIO.
16. Jlana BellecTBEHHas MaTpuila pa3MepHOCTH m * n. Pacnonoxuth Bce
3JIEMEHTBI MaTPULbI 110 yObIBaHUI0. O0X01 MaTPHUIbI OCYIIECTBISATD [0 CTPOKAM.
17. Jana BellecTBEHHass MaTpula pa3MepHocTH m * n. OmnpenenuTb HHIEKCHI
MEPBOrO0 HYJEBOr0O »jeMeHTa MmaTpuilbl. O0X0J  MaTpullbl OCYIIECTBISATH MO
CTOJIOLAM.
18. N3BecTHO moJNo’keHHE NBYX (ep3ei Ha MmaxMaTHOU Tocke. BhIoT ju oHM mpyr
apyra?

KoHTpoJibHBIE BOPOCHI
1. [lepeuncnure 3Tamsl pa3pabOTKU MIPOTrPAMMHBIX IPOTYKTOB.
2. Ins yero HEOOXOAMMO TEXHUYECKOE 3ajjaHue?
3. Kto 3aHumaercs pa3paboTKOIl TEXHUYECKOTO 3a1aHHs?
4. Kakue NyHKTBI BKJIIOYAET TEXHUUECKOE 3a/laHHE?



IHPAKTHYECKAS PABOTA Ne 2
Tema: Pazpadorka MOAYJIbHOM CTPYKTYPBI IPOeKTA (IHATPAMMBbI MOTYJI€H)

Hear paGorbl: (opMUpOBaHHME HABBIKOB pa3pabOTKU  MOAYJIbHOM
CTPYKTYpBI IPOEKTA

Oo6opynoBanme: IIK, mporpammuoe obGecrieuenne — Model Maker, MS
Word, HHCTPYKIIMH IO BBITIOJIHEHUIO PA0OTHI.

CnpaBouyHbIi MaTepHAaJI:

Pa3paboTka 3CKM3HOI0 MPOeKTa

OCKU3HBI TIPOEKT BO3HUKAECT KaK pE3yJbTaT  aHajau3a TpeOOBaHMIA,
NPEABSABICHHBIX K MPOrpaMMHOMY MPOAYKTy. B Hem B 00meM BHIE
bopMynUpylOTCA YyKa3aHUS MO CO3JaHUI0 TPOTPaAaMMHOIO MPOAYKTa. 3]1eCh
CTaBUTCA 3ajlaya JUIsi KaKJI0TO pa3paboTyrKa, OMUCHIBAIOTCS aITOPUTM PEIICHUs
3aJauM, CHOCOOBl B3aMMOJCHCTBHS CO3/1aBa€MOTO NpOAyKTa C JpYyTUMH
porpaMmMaMi M yCTPOMCTBaMU BBOJA/BbIBO/IA, BEIOMPAIOTCS CTPYKTYPhI JTAHHBIX,
ONPENEISIOTCA CIIOCOOBI XpaHEHUs JaHHBIX HA AUCKE WM B 0a3e JaHHbBIX.

DCKHU3HBIN MPOEKT HE MOXKET OBITh CIUIIKOM OonbuM. OH JOJDKEH ObITh
0003pUMBIM, CXEMaTHYHbIM, YETKO IOKAa3bIBAIOIIMM OCHOBHBIE 3TaIlbl CO3JaHUs
IPOrpaMMHOr0 MpoayKTa. OOBIYHO ACKU3HBIA MPOEKT COAEPKUT HE Oonblie S- 6
cTpaHull TekcTa. K HeMmy mpuiararoTcst AuarpaMMbl, pUCYHKH M YEPTEXKH, a TAKKe
KaJICHJAPHBIN TJ1aH BBIMOJHEHUS ITPOEKTA.

Pa3paboTka TEXHMYECKOI0 POEKTAa

ITocne u3ydyeHus: 3CKU3HOIO IPOEKTa BCEMHU 3aWHTEPECOBAHHBIMM JIMIIAMU
HACTYIlaeT BpEeMs CO3/IaHUs TEXHMYECKOro Ipoekra. B ero oOcyxaeHun
OPUHUMAET y4YacTUe BCA KOMaH[a pa3pabOTYMKOB 0/ pyKOBOJICTBOM MEHEKEpa
npoekTa. Kaxpiii pa3paboTUMK BHOCUT CBOU MPEJIOKEHUS 0 pealn3aluu U
VIYYIIEHUID TIPOEKTa, YTOYHSET W JETAIM3UPYET OTHOCSIIMECS K HEMY
MOJIOKEHUS TPOEKTA, COTIaCyeT MHTEPPEICHI ¢ APYTUMU pa3pabOTUHMKAMHU.

TexHuueckuil MNpoekT Oyner pabouyWM JOKYMEHTOM Ha BCE BpeMs
peanu3aluuu MpOeKTa, NO3TOMY OH JIOJKEH OBITh MOHSATEH W MPUEMIIEM I BCEX
pOrpaMMUCTOB. B HEM He JOJIKHO OBITh HEJAOMOJBOK, JBYCMBICIEHHOCTEH, HE
JOJIKHO OCTaBaThCs MPOOEIOB U HEAOTOBOPEHHOCTEM.

IIpu pa3paboTke TEXHUYECKOTrO MPOEKTa OKOHYATENIbHO OIPEAEsIeTCs
KOH(UTYpalusi TEXHUYECKUX CPEJICTB. YTOUHSETCS ONEpaldoOHHas cpena, B
KOTOpor OyaerT  (QYyHKIMOHMPOBATH MPOTPAMMHBIA MPOIYKT, M CHUCTEMHOE
nporpammHoe obecnieuenue. Hanpumep, Web-nipunoxenue padoraer B Opaysepe.
Bbpayzepsl mo-pazHomy uHTepnpetupyrot s3eiku HTML u JavaScript, moatomy
HaJO0 cpa3y peluTb, OyIeT Ju MpPOrpaMMHBIA MPOJYKT pAcCUUTaH Ha
onpeeneHHbld Opay3ep WM OH AOJKeH padoTaTh B J00oM. B mepBoMm ciyuae
pa3pabOTUMKK MOTYT BKJIIOUUTh B NPOAYKT JOMNOJHUTENIbHBIE BO3MOXHOCTH
s36i1k0B HTML u JavaScript, unTepripeTupyembie TaHHBIM Opay3epoM, BO BTOPOM
— JOJDKHBI HCIOJIb30BaTh TOJIBKO CTaHAAPTHBIE KOHCTPYKLWH, YTO MOXKET
3HAUUTEIBHO 3aTPYIHUTH Pa3paboTKy.

B TexHMYeCcKOM NPOEKTE YTOUHSIIOTCS TUIBI U CTPYKTYpPbl HCXOJHBIX U
IIPOMEKYTOUHBIX JAHHBIX, ITOJHOCTBIO JETAIM3UPYETCS AJITOPUTM PELICHUS



3ajaud.  3ajada pa30uBaeTCs Ha MOAYJHM, KOTOpbIE PaCHpelessitoTCsS Cpeau
IPOTPaMMHUCTOB.

[Ipy OOBEKTHO-OPUEHTUPOBAHHOM TMPOEKTUPOBAHUU B TEXHUYECKOM
MIPOEKTE OMPEIEISIOTCS BCe 00BEKTHI, HEOOXOUMBIE JJI OCYILIECTBICHUS MPOEKTa
U BBIBISIIOTCS CBA3M MEXKIy HUMHU. [IONMHOCTBIO BBINHMCBHIBAETCA CTPOEHUE
KOKJIO0TO O0BEeKTa, ero mojs u MeroAbl. OOBEKThl 3alMCHIBAIOTCS B BHJE
uHTEepheicoB WIM aOCTPAKTHBIX KJIACCOB, JajbHEHIIas pa3paboTKa KOTOPBIX
NOPY4aeTCs] KOHKPETHBIM MPOTPAMMUCTaM.

[Tocne npopaOOTKM TEXHHUYECKOTO TMPOEKTa KAXKIbIM  YYaCTHUKOM
pa3paboOTKu coOMparoTcss ©W  O0000IIArOTCS WX YTOYHEHUS ©  3aMEYaHMUs.
OxoHuaTenbHasi Bepcusi MNpoeKkTa oOCYKJaeTcsi KOMaHIOM  pa3pabOTYMKOB.
MeHnempkep 1poekTa BBIHOCUT TEXHUYECKMU NPOEKT Ha YTBEP)KICHUE
PYKOBOJACTBOM (PUPMBI-pa3pabOTUMKa M 3aKa3YUKOM MPOrPaMMHOIO IMPOIYKTa.
[locne 3TOro TeXHUYECKU MPOEKT CTAHOBUTCA PAaOOYMM MPOEKTOM ISl TPYIIbI
pa3pabOTYMKOB.

Pabounii npoexkt

[Tocne yTBepKIE€HHUSI TEXHUYECKOTO IMPOEKTAa OH CTAHOBUTCS OCHOBHBIM
paboyuM JTOKYMEHTOM JUJIsi KOMaH/Abl pa3paOOTUYUKOB MPOrPAMMHOTO MPOAYKTA.
PabGouuii nmpoekT — 3TO OOJIbIION, MOAPOOHBIA JOKYMEHT, HamboJyiee MOJHO
OTUCHIBAIONIINI OYIyIIMH MpOrpaMMHBIM TMPOAYKT U IJIaH €ro co3faHusd. B Hem
COJIEpIKaTCs JIeTalbHbIEC YKa3aHUS KaXA0My pPa3pabOTUMKYy M KOMAaHJE B LEJIOM,
onpeseneHa CTpykTypa 0a3pl JaHHBIX M JAPYTUX XPaHWIMIL JAHHBIX, KOTOPOH
OyAyT pyKOBOJCTBOBaThCsl Bce pa3paboruuku. Kopoue rosops, B pabouem
IPOEKTE JOJDKHBI COJIEPIKATHCS BCE CBEJICHUS, HY>KHbIE KaXX/I0MY pa3pabOoTUuKy U
KOMaH/ie B 11eJIoM. B yacTHOCTH, B HEM JIOJKHBI OBITh 3alIMCaHbl 3TAIlbl U CPOKU
pa3pabOTKH, YTOOBI KaXK bl MPOTPAMMHUCT TBEPJIO 3HAN UX.

[Ipn 00BEKTHO-OPHUEHTHUPOBAHHOM TMPOEKTUPOBAHWU B pabOYeM MPOEKTE
JOJKHBI OBITH MOJTHOCTBIO OMMCAHBI BCE KJIACCHI U CBSI3M MEXAYy HUMH. BaxHo,
YTOOBI BCE YYAaCTHHKHU MPOEKTa MPABUIBHO MOHUMANU 3Ty 3aMUCh M OJUHAKOBO
MHTEPIPETUPOBAJIH €€.

KaxxgoMy ydacTHHUKY MpOEKTa BBIAACTCS HSK3EMIUIIP pabodyero MpoeKTa.
[Ipn BCAKOM M3MEHEHHH pabdOyYero MpOEKTa YYACTHUKU IOJIy4arOT €ro HOBYIO
Bepcuio. B Hactosmiee Bpems ¢ pa3BuTHeM Web-TexHomoruu, Kak IpaBHIIO,
co3JaeTcsi COOCTBEHHBIM CalT AJig Kaxaoro npoekra. Bce paboune JOKYMEHTHI
nyOJUKYIOTCS Ha 9TOM CaiiTe, a MpU KaKJOM UX HM3MEHEHUU YYACTHUKH MPOEKTa
MOJIy4YarOT YBEJOMIIEHUE IO 3JIEKTPOHHOM MOYTE.

Conep:xanue padoThbI:

3apanme 1. PaspabotaiiTe  MpPOEKT aBTOMAaTHU3alMU OWOIMOTEYHOTO
Karajora.

3ananme 2. [IpoBenure aHamu3 pabOTHI JeKaHaTa M pa3paboTaiTe MPOEKT
€ro aBTOMaTU3ALHH.

3apanme 3. IIpoanHanusupyiite UH(GOPMAIIMOHHBIE TIOTOKM BallIero
(akysbTeTa U CIPOCKTUPYITE KOMITBIOTEPHYIO CUCTEMY UX 00paOOTKH.



IHPAKTHYECKASA PABOTA Ne 3

Tema: Pazpa0doTka nepeunsi apre(pakToB U MPOTOKOJIOB IPOEKTA

Heanb padoTbl: HayuYuTh pa3padaThiBaTh CCHUPUKALMA HA TPOTPAMMHBIMN
POJIYKT.

Oo6opynoBanmue: [1K, nporpammuoe obecnieuenue — MS Word, uHcTpyKIIuu
10 BBHITIOJTHEHUIO Pa0OTHI.

CnpaBoyHbIi MaTepHaJI:

CucTreMHBbIH aHAJIHU3 U IIYTHU PellIeHUs 3212491

[Ipu pazpadotke IIC uenoBek umeer neno c¢ cuctemamu. Ilon cucmemotu
OyAeM TOHMMATh COBOKYIMHOCTb B3aUMOJCWMCTBYIOUIMX (HAXOIALIUXCA B
OTHOUIEHUSX) APYT ¢ ApyroM 3imeMeHToB. [IC M0XHO paccMaTpuBaTh Kak NpuUMeEp
CUCTEMBI. Jlornuecku CBSI3aHHBIA HAOOP MPOTPAMM SIBISIETCS APYTHM TIPUMEPOM
cucteMbl. Jlobast oTnmenpHas mporpaMma Takxke siBisieTcs cuctemou. [loHATh
CHUCTEMY — 3HAQUUT OCMBICIIEHHO NepedpaTh BCe MYTHU B3AUMOJIEUCTBUS MEXIY €€
3JeMEHTaMHU.

Ilenpro cucTeMHOI0 aHaIM3a B HauOoJIee 00IIEM BHU/IC SBIISICTCS OMUCAHUE U
UCCJIEIOBAHUE CUCTEM, OIpeesieHne myTell u metonoB paspadotku [10. Cucrema
XapaKTepu3yeTcs: CTPYKTypoil u noseaeHueM. [IpumenurensHo k paszpadotke [10
CUCTEMHBII aHanu3 NpPEeJICTaBlIAeT COOOM aHalu3 CYIIECTBYIOIIEH CTPYKTYpPbI
OTHOLUEHUH B paMKaxX KOHKPETHOW MPEAMETHOW O00JACTH, BBISBICHHE POJIA U
MecTa Oyayiield MporpaMMHON CHUCTEMBI, €€ OCHOBHBIX (DYHKIIMI M CBOMCTB. B
TOM  CBSI3M  CUCTEMHBIM  aHaluM3 TakKXE MOXHO  Ha3BaTb  GHEUHUM
NPOEKMUPOBAHUEM.

Orall CHCTEMHOI'0 aHAJIN3a COCTOUT U3 CIECAYIOIINX TPEX CTAUN:

1. 060cHOBaHKE HEOOXOAMMOCTH PA3pa0OTKHU MPOTPAMMBIL;
2. Hay4HO-uccaeaoBarenbckue padotsl (HUP);
3. pa3paboTKa U yTBEPKIECHHUE TEXHUUYECKOTO 3aJaHus.

Ha nepBoil cTaguy BBINOJHAIOTCS MOCTaHOBKAa 3aladyd, cOOpP HMCXOAHBIX
MaTepuajoB, BBIOOp M 00OCHOBaHHE KpHUTEepuEB S(D(PEKTUBHOCTH U KavyecTBa
paspabaTeiBaeMOl TIPOTrpaMMbl, OOOCHOBaHME HEOOXOAMMOCTH IIPOBEICHUS
HAy4YHO-UCCIIEI0BATEIbCKUX PAOOT.

Ha cragum Hay4HO-MCCIEAOBATEIbCKUX PA00T pEIIAIOTCS  CIEAYIOIIHNE
3a/layd:  OMNpENENsieTCsl  CTPYKTypa  BXOAHBIX M BBIXOJHBIX  JAHHBIX,
OCYUIECTBJISIETCS  MPEABAPUTENbHBIA  BHIOOpP  METOJIOB  pEUIeHUs  3ajad,
000CHOBBIBAETCS  11€71€CO00Pa3HOCTh  MPUMEHEHUS paHee  pa3pabOoTaHHBIX
nporpamMmM,  ONpENENsoTcs  TpeOOBaHUS K  TEXHUYECKUM  CpPEJCTBaM,
000CHOBBIBAETCS PUHIIMITHATbHAS BO3MOKHOCTh PEIICHUS TTOCTABJICHHON 3a/1a4u.

Ha cragum pa3paboTku UM YTBEPXKIEHUS TEXHUYECKOTO  3a/laHMUs
ompenensoTcss  TpeboBaHUS K  Mporpamme, pa3padaTbiBalOTCS  TEXHHUKO-
HIKOHOMUYECKOTO OOOCHOBaHUSI pa3pabOTKU MPOTpaMM, OMPENeSIOTCS CTaIHH,
3Tambl W CPOKH  Pa3pabOTKH OporpaMmbl M JOKYMEHTAallMd Ha Hee,
COTJIACOBBIBACTCS U YTBEPKIACTCS mMexHuueckoe 3a0anue.

Pe3ynpTaTr cucTeMHOro aHajim3a — cnenupuKanus (TEXHUYECKOE 3aJaHuE)
KAaK CaMOCTOATEJbHBIN JOKYMEHT UMEET OYEHb BaKHOE 3HAYEHUE. ITOT JOKYMEHT



ABIIACTCA (POPMAIBHBIM COTJIAIIEHUEM MEXAYy 3aKa3dyMKOM TMPOAYKTa M €ro
pa3paboTurKamu.

B Hacrosimiee BpeMs MOHO BBIJICJIUTh MSITh OCHOBHBIX  IMOAXOJOB K
OpraHu3alMK MPOIECca CO3IaHMS U UCTIOIb30BAHUS MPOTPAMMHOI0 00ECTICUECHHS.
1. Booonaowmsiii nooxoo. Ilpu Takom moaxonae paspadotka IIC cocrout wus
LEeNnoYKy 3TanoB. Ha kaxaoM sTame co3maroTcsi JOKYMEHTBI, MCIOJb3yeMble Ha
nocienyroniem stane. B ucxonnom noxkymente ¢ukcupyrorcs tpedoBanus k 11C.
B KkoHIIE 3TOM IIEMOYKH CO31at0TCS MPOrpaMmmbl, BKItouaemsbie B [1C.

2. Hccneoosamenvckoe npocpammuposéanue. ITOT  TMOAXOJA IpenoJiaraet
OBICTPYIO (HACKOJBKO 3TO BO3MOXKHO) peajM3alio pabouyux BEpCHil mporpamMm
[1C, BBIIONHSIONUX JUIIH B TIEPBOM MpUOMMKeHnn Tpedyembie ¢pynkimu. [locme
HKCIIEPUMEHTAJILHOTO MPUMEHEHHS PEAM30BAaHHBIX IPOrPAMM IMPOU3BOAUTCS HX
Moau(dUKaIMs C LEeNbl0 caeNaTh UX 0osee MOJe3HbIMU IS NOJb30BaTeNne. IToT
poliecc MOBTOPsiETCs A0 Tex nop, nmoka [IC He Oyaer JocTaTOYHO MPUEMIIEMO ISt
nmojp3oBareneil. Takod MOAXOH TIPUMEHSIICS Ha PpAHHUX HSTalax pa3BUTHS
IpPOrpaMMUPOBAaHMs, KOTJa TEXHOJOTUH NPOrpaMMHUPOBAHMS HE MpUIABAIIN
O0JBIIOr0 3HA4YEeHMs (MCIONb30BajJach UMHTYUTHUBHAS TexHosorus). B Hacrosiee
BpeMs 3TOT MOAXOJA MpuMeHserca st pa3pabotku takux [IC, mias KOTOphIX
MOJIb30BATEIM HE MOTYT TOYHO c(opMylupoBaTh TpeOOBaHUS (HampuMmep, A
pa3pabOTKH CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTA).

3. Ilpomomunupoeanue. ITOT TOAXOJ] MOJIETIMPYET HaudajdbHylo (¢azy
UCCJIEIOBATENBLCKOIO MPOrPaMMHUPOBAHUS BIUIOTh 10 CO3/aHusl pabouux Bepcuid
IporpammM, IpEeAHa3HAYEHHBIX JUIA TPOBEICHUSA DKCIIEPUMEHTOB C LEJbIO
yctaHoBuTh TpeboBanusi K IIC. B nanpHeilmeM 1oikHa MocieaoBaTh pa3padoTka
I1C mo ycTraHOBJIEHHBIM TPEOOBAHMSIM B paMKax Kakoro- JuOO JAPYyroro moaxonaa
(Hanmpumep, BOIOIATHOTO).

4. Dopmanvuvie npeobpazosanusi. ITOT MOAXOJ BKIIOYAET pa3paboTKy
dopmanpabix crenudukammii [IC u mpeBpamieHne MX B MNPOTPAMMBI ITyTEM
KOPPEKTHBIX MpeoOpa3zoBanuil. Ha 3toM moaxozae Oasupyercs KOMIBbIOTEpHas
texHosorust (CASE-texnomnorus) pazpabotku I1C.

5. Coéopounoe npocpammuposanue. ITOT Tmoaxon upeanonaraer, 4yrto [IC
KOHCTPYHUpPYETCs, TJaBHBIM O00pa3oM, U3 KOMIIOHEHTOB, KOTOpBIE YK€
cymecTByoT. JloiokHO OBITh HEKOTOpoe XpaHwmuine (OuOIMoTeKa) TaKUx
KOMITIOHEHTOB, Ka)Jas M3 KOTOPhIX MOXET MHOTOKPAaTHO HCIOJIb30BaThCA B
pasubix [IC. Takue  KOMIIOHEHTHI HA3BIBAIOTCS MOBMOPHO UCNOIb3YEMbIMU
(reusable). Tlpouecc pazpabotku [1C mpu 1aHHOM TOAXOJIE COCTOUT CKOpEe

U3 cOOPKHU MPOrpaMM U3 KOMIIOHEHTOB, YEM U3 UX POrPAMMHUPOBAHUS.

Conepxanue padoThbI:

3axanmue.

1. B COOTBETCTBMM € MOArOTOBIEHHBIM TEXHUYECKUM 33JaHUEM BBIIIOJHUTH
pa3paboTKy crnenu@uKanuii Ha TPOrPaMMHBIM MPOAYKT, KOTOPBIE JIOJKHBI
BKJIFOYATh:

— crnenu(uKaluy IpoIeccoB;

— CJIOBaph TEPMHHOB;

— JUarpamMbl [epexoJ0B COCTOSHUL;



— JlAarpaMmsbl MOTOKOB C JI€TATU3ALHEH.
2. Odopmuth otueT. CopepkaHUe OTUETA:

— TeMa MPaKTHYeCKOU paboThI;

— LeJb MPAKTUYECKON paboThI;

— OTBETHI HA KOHTPOJIbHBIE BOIPOCHI;

— 3aJlaHue Ha MPAKTUYECKYI0 padoTy;

— paspaboTaHHbIE CrienU(PUKAIIUN TTPOLIECCOB;

— CIJIOBapbh TEPMHHOB;

— JlrarpaMmmsl EPEX00B COCTOSHUN;

— JlMarpaMMbl MOTOKOB C JIeTalu3allue;

— BBIBOJIBI 110 MIPOJIETIAHHOM padoTe.

KoHnTposbHbIe BOIPOCHI

1. lnst wero pa3pabaThIBAOTCS CrieU(PUKAIIMN HA TPOTPAMMHBIN POTYKT?
2. Yto MOMKHBI BKIIIOYATh CIEU(PUKAIIMN Ha TPOTPAMMHBIN MPOTYKT?
3. UYto momkHa copepKath crienu(uKaIys mpomeccon?
4. YTo Takoe cJ0Bapb TEPMUHOB U JJIs1 YETO OH UCTIOIB3YETCS ?
5. Yro Takoe auarpamMma MEepexo0B COCTOSIHUM U JIJIsl YETO €€ UCTOJb3YI0T?
6. Uto Takoe auarpaMma MOTOKOB U JUIsl UETO €€ UCIIONb3YIOT?



MMPAKTUYECKAS PABOTA Ne 4
Tema: Hacrpoiika padoThl CHCTEMbI KOHTPOJISI BepCcHii (TUIIOB
HUMIIOPTHPYEeMBbIX (aljIoB, yTed, PUILTPOB U APYrUX MAPpaMeTPOB UMIIOPTA
B Peno3uTOpHii)

Heanb padoThbl: U3YYUTh CUCTEMY KOHTPOJSI BEPCHUM, HAYUYUTh TPOU3BOAUTD
HACTPONKY pabOThl CHCTEMBbI KOHTPOJISI BEPCHIA.

Oo6opynoBanme: IIK, mporpammuoe obecnedenue — GitHub, MS Word,
WHCTPYKITUH TI0 BBITTOJTHCHUIO PAOOTHI.

CnpaBouHbIii MaTepUaJ:

Cucrema ympaBieHus/KOHTpoJsi Bepcusimu (oT anri. Version Control
System wmimu Revision Control System) — mnporpamMmmHoe obecrieueHue s
obJierdeHust paboThl C U3MEHSIOIICHCS MHPOPMAITHEH.

Cucrema ympaBlieHUS BEPCUSMU TO3BOJISIET XPAHUTh HECKOJIBKO BEPCHIA
OJIHOTO M TOTO € JIOKYMEHTa, MpU HEOOXOIUMOCTHU, BO3BpAIIAThCA K OoJiee
paHHUM BEpCHSM, ONPEAEIATh, KTO W KOTJa CAeial TO WJIM WHOE U3MCHCHHE W
MHOTOe apyroe. Takuwe cucteMbl Hambolee IMUPOKO TMPUMEHSIOTCS TIpU
pa3paboTKe MPOrpaMMHOTO oOOeCHedeHUs, MJig XpaHEHUs MCXOJHBIX KOJOB
paspabaTeiBacMoil mporpaMMbl. OJTHAKO, OHU MOTYT C YCIIEXOM MPUMEHSATHCS U B
Opyrux o0JacTsiX, B KOTOPbIX BeJeTcs padora ¢ OONBIIMM KOJIMYECTBOM
HETMPEPHIBHO M3MEHSIONIUXCS DJICKTPOHHBIX TOKYMEHTOB, B YaCTHOCTH, OHU BCE
yarnie npumensatoTces B CAIIP, 00p1uHO, B cOCTaBe CUCTEM YIIPABIEHUS JTaHHBIMU
00 wmznenuu (PDM). VmnpaBinenuwe BepcHUsMH HCIIOJIB3YETCSI B HMHCTPYMEHTAX
KoH(purypanronHoro ynpasienus (Software Configuration Management Tools).

PacnipocTpaneHHble CHCTEMBbI yIpaBiieHUs BepcusiMu: Subversion, Darcs,
Microsoft Visual SourceSafe, Bazaar, Rational ClearCase, Perforce, BitKeeper,
Mercurial, Git, GNU Arch, CVS — ycrapesmas, noromok: Subversion, RCS —
ycTrapesias, moromok: CVS.

OCHOBHBIE TTOHSITHS

Peno3utopuii (repository) — IEHTpaIbHOE XPaHUJIUIIE, KOTOPOE COACPKUT
Bepcun  (ainoB. O4eHb YaCcTO PETMO3UTOPUN OPTaHU3YETCS CPEACTBAMHU KaKOW-
auoyne CYB/I.

Bepcus ¢aiina (revision) — cocrosiHue ¢aiina B ONpPEACTICHHBII MOMEHT
BpeMeHU. Perosutopuii mpenocTaBiseT BO3MOKHOCTh XpPaHUTh HEOTPAHUICHHOE
YHUCJIO BEPCUN OJIHOTO M TOrO e (haiina.

AxTtyanbHas Bepcus (aiisia — 00bIYHO ATO camasi HocleAHsst Bepcus (aiina,
Pa3MEIlEHHOTO B PENO3UTOPHUHU.

PabGouass Bepcus daiina (working copy) — Bepcus daiiia, ¢ KOTOpOi B
TEKYLIUH MOMEHT BeleTcsl paboTa, U KOTOpasi He 3arpy>KeHa B perno3uTOpUil.

3arpy3ka (Upload) — pasmemienue ¢aiina B peno3utopuu. B mporecce
3arpy3Kd B PEIIO3UTOPHI moMemaeTcs paboyas Bepcus ¢aua.

Breirpyska (Checkout) — momydenue (aitna u3 penosutopus. B mporecce
BBITPY3KH OCYIIECTBISIETCS TMOJYyYEeHUE W3 PENO3UTOpUS HEOOXOIMMOW BepcUU
daiina.

Cunxponmsarus (update, sync) — mpuBEIEHHE B COOTBETCTBHE pPabOUYMX
Bepcuil (ailioB C akKkTyaJdbHBIMH BEpPCHUSIMH B peno3uTopuu. B mporecce



CUHXPOHM3AIMK B PENO3UTOPHI 3arpyxkatorcsa Te ¢ainbl, pabouyne KOmUu
KOTOPBIX SBISAIOTCS OoJiee "cBexxuMHU" (T.e. UMEIOT OoJiee MO3AHUE BEPCHUHM), T10
CpaBHEHHUIO C (ailslaMu B PENO3UTOPUHU, U BBITpYXKaroTCsi Te (aitsibl, pabouune
KOIMU KOTOPBIX YCTapesd MO CPABHEHUIO C KOMUSMHU B PEIIO3UTOPUH.
Conepxanue padoThbI:
3ananmue.
1. HactpouTts noakiouenue Kk penozuroputo B cucteme GitHub
2. CkayaTh IPOEKT
3. Jlo6aBuTH CBOIO IPYyMIY K IPOEKTY
4. BHeCTH U3MEHEHUS B TPYyNITy
5. OOGHOBUTH TPYMILYy B PEIO3UTOPUU
6. Y 1anuth BCe JIOKaTbHBIE (Pailyibl M CKa4aTh MPOEKT U3 PETIO3UTOPHS
7. Jlo6aButh "nmummHui"  (daiim B peno3uTOpUd M 3aTeM  YAAIUTh €ro W3
PEno3uTOpHs.
8. M3yuuTh )XypHall U3MEHEHUM (DailioB, TOCMOTPETh KaKUe U3MEHEHUSI BHECEHBI
JIPYTUMU pa3pabOTUYUKAMH.



IHPAKTHYECKASA PABOTA Ne 5
Tema: PazpaboTka u uHTerpanusi MoayJieid mpoekra (KoMaHaHasi padora)

Heas paborbr: OcBouTh MpolEce NPOEKTUPOBAHUS ~ MOJYJIeH
POrpaMMHOT0 0OeCrieYeHUs!.

Oo6opynoBanme: IIK, mporpammuoe obGecrieuenne — Visual Studio, MS
Word, HHCTPYKIIMH IO BBITIOJIHEHUIO PA0OTHI.

Conepxanue padoThbI:

3ananue 1:
1. Onucate ATarnbl IPOCKTUPOBAHUS MOIYJIEN TPOTPAMMBI.
2. CocTaBUTh B BUJE OJOK-CXEMBI aJITOPUTM PEUICHUS 3a/1a4u.
3. CocTaBUTh OTYET IO MPAKTUIECKOM padoTe.

OT4eT MO NpPaKTHYECKOIl padoTe J0JKEH BKIKYATD:
1. AlropuT™ pelieHus 3a1auu.
2. HabGop TecToB AJi OTJIAJIKK MPOTPAMMBI.

3agaya: CoCTaBuUTh aNrOPUTM pPEIICHUS 3aa4yM, NPUBEACHHOM HMXKE, C
MCIIOJIb30BaHUEM CTPYKTYPHBIX CAUHUIL: MPOLEAYP U/ WIIH PYyHKIIHM.

BapuaHTbl MHAMBUAYAJBHBIX 321aHUIL:
1. Jlanbl 1Ba IBYMEpPHBIX MacCHUBa BEIIECTBEHHBIX JIEMEHTOB. Pa3zmep MCXOAHBIX
MaccuBoB He npeBocxoauT 10x10 smemenToB. s KaXKIOro M3 MacCHBOB yKa3aTh
HOMEpa CTOJOLIOB, COAEPKAIIMX TOJBKO IMOJOXKUTEIbHBIE 3JeMEHThl. Eciu
TaKOBBIX CTOJIOIIOB B MAaCCHBE HET, TO BBHIBECTH COOTBETCTBYIOIIEE COOOIICHHE.
[IpoBepky cToNIOIla Ha TIOJIOKHUTEIBHOCTh 3JEMEHTOB O(DOpPMUTH B BHIIE
MIPOIIEIYPHI C TIEpeiadeii B HEe BCEX DJIEMEHTOB TEKYIIETO CTOJIOIA.
2. JlaHbl 1Ba ABYMEPHBIX MACCHBAa HAaTypaJIbHBIX 3JIEMEHTOB. PazMep MCXOIHBIX
MaccuBoB He npeBocxoaut 10x10 snmemenToB. s KaXKI0ro M3 MacCHBOB YKa3aTh
HOMEpA CTOJIOIIOB, COJIEPKAIIMX TOJILKO KpaTHbIE 5 uiu 7 siemMeHThl. Ecnu Takux
CTOJIOLIOB B MAacCHBE HET, TO BBIBECTH COOTBETCTBYMOIIEe coodueHue. [Iposepky
CTOJIOIa HAa HAJIMYME YKA3aHHBIX 3JIEMEHTOB O(QOPMHUTH B BHJE MPOIEIYPHl C
nepeavyeil B Hee BCEX AJIEMEHTOB TEKYIIEro CTOJOIA.
3. JlaHbl MSITh OAHOMEPHBIX MACCHBA BEIIECTBEHHBIX 3JIEMEHTOB. Pazmep Kaxioro
MaccuBa He npeBocxoauT 100 anemenToB. st KaXA0TO U3 MaCCUBOB OIPE/ICIINUTD,
COCTABJISIFOT JIM €r0 3JEMEHTHI 3HAKOUEPEAYIOIIYOCS MOCIEeI0BaTENbHOCTh. Ecin
Ja, TO YyKa3aThb MOPSAJIKOBBII HOMEpP TaKOr0 MacCuBa, B MPOTUBHOM CIydae
BBIBECTU OTpHIIATEeNIbHbIA OTBET. [IpoBepky MaccuBa Ha BBIIOJIHEHHE YCIOBUS
opopMUTb B BHJAEC TMpOLEAYpbl C Tepeladyeid B HEE BCEX DSJIEMEHTOB
paccMaTpruBaEMOIo MacCHBa.
4. Jlansl 1Ba JABYMEPHBIX MAacCHMBa CHUMBOJBHBIX (OYKBBI pycckoro andaBuTa)
arieMeHTOB. Pa3mep ncxoaHbIXx MaccuBOB He nipeBocxoauT 10x10 snemenTos. s
KQKJIOTO U3 MAacCHBOB YKa3aTh HOMEpa CTPOK, COJAEPXKAIIMX AJIEMEHTBhl TOJIBKO
CTPOYHBIX OYKB, €CIIM TaKMX CTPOK HET HU I KaKOTO MacCHBa, TO BBIBECTHU
COOTBETCTBYyIOIIEEe cooOuieHre. I[IpoBepky CTPOKM Ha HaJIWYUE YKa3aHHBIX
AJIEMEHTOB O(OPMUTH B BUJZIE MPOLEAYPHI C Tepenadeii B Hee BCEX DJIEMEHTOB
TEKYILEW CTPOKH.
5. JlaHbl 1Ba ABYMEPHBIX MAacCHBa BEIIECTBEHHBIX 3JIEMEHTOB. Pa3zmep MCXOAHBIX
MaccuBoB He npeBocxoaut 10x10 snmemenToB. Ijisi Kaka0ro U3 MacCUBOB YKa3aTh



KOJIMYECTBO CTOJIOLIOB, COEPKALIUX TOJIBKO HE MOJIOKHUTENbHbIE 3JIeMeHThl. Ecnn
TaKUX CTOJIOLIOB HET HU JIJISl OJTHOTO U3 MAaCCUBOB, TO BBIBECTH COOTBETCTBYIOIIIEE
coobuienue. [IpoBepky cronbiia Ha HaNM4YKUE YKa3aHHBIX 3JIEMEHTOB O0(OPMUTH B
BUJIC TIPOLETYPHI C Nepeavyeit B Hee BCEX AJIEMEHTOB TEKYIIETO CTOJI01A.

6. JlaHbI ITh OJJHOMEPHBIX MACCUBA BEIIECTBEHHBIX JIEMEHTOB. Pazmep KaxIoro
MaccuBa He npeBocxoauT 100 snmemeHnToB. s KAXXKA0T0 U3 MACCUBOB ONIPEACIUTD,
COCTABJISIIOT JIM €r0 3JEMEHThI OJHOTO 3Haka. Eciu ga, To yka3aTh NOpSAIKOBBIN
HOMEpP TaKOro MacCHBa, B MPOTHBHOM CJIy4Ya€ BBIBECTH OTPHUILIATEIIbHBIA OTBET.
[IpoBepky MaccuBa Ha BBIIIOJIHEHUE YCJIOBHUS O(QOPMUTH B BHJIE MPOILEIYpPHI C
nepenavel B Hee BCEX JIEMEHTOB pacCMaTpUBAaEMOI'0 MacCHBA.

7. JlaHbl 1Ba IBYMEPHBIX MAacCHBa LEJTOUYMCIEHHBIX AIEMEHTOB. PazMep HCXOaHBIX
MaccuBOB He npeBocxoauT 10x10 snemenToB. JJist Kaxa0ro U3 MacCMBOB yKa3aTh
KOJIMYECTBO CTPOK, COAEP)KAIIMX 3JIEMEHTBI, YETHOCTh KOTOPBIX 4Yepenyercs, a
BTOPBIM B YETHBIX CTPOKAX SIBJSIETCS HEUYETHBIN AieMEHT. Eciau Takux CTpOK HET
HU I8 OJHOTO M3  MAacCHMBOB, TO BBIBECTH COOTBETCTBYIOLIEE COOOILEHUE.
[IpoBepky CTpOKM Ha  HaJMYME YKA3aHHBIX DJJIEMEHTOB O(OPMHUTH B BHJE
IPOLIEIyphI C epe/layeil B Hee BCEX AJIEMEHTOB TEKYILEro CTOJ01A.

8. JlaHbI IATh OTHOMEPHBIX MAaCCHMBAa CUMBOJBHBIX (TOJIBKO JATUHCKUE OYKBBHI)
aneMeHTOB. Pazmep kaxnmoro maccuBa He mnpeBocxomuT 100 smemenToB. [l
KQKJOTO M3 MAacCHMBOB ONPENEIUTh, YEPEAYIOTCS JIU B HEM OYKBBI CTPOYHBIE U
npornucHele. Ecnm n1a, TO yka3aTh MNOPSAKOBBII HOMEpP TakKOro MacCuBa, B
IPOTUBHOM  CJIy4ae BBIBECTH OTpHLATENbHBIA OTBET. [IpoBepky MmaccuBa Ha
BBINIOJIHEHHE YCJIOBUS OQOPMUTH B BHJIE IPOLEAYpHl C NEpenadeil B Hee Bcex
JIEMEHTOB PACCMaTPUBAEMOI'0 MaCCHBA.

9. laHbl 1Ba JBYMEPHBIX MAaCCUBa LEJIOUYNCICHHBIX AIEMEHTOB. PazMep HCXOaHBIX
MaccuBOB He nipeBocxoauT 10x10 smemenToB. sl KaXKI0r0 M3 MacCUBOB yKa3aTh
KOJIMYECTBO CTPOK, JJIA KOTOPBIX CyMMa 3JIEMEHTOB, CTOSIIMX Ha HEYETHBIX
MECTax B CTPOKE, SIBJISIETCS MOJOKUTEIbHBIM YUCIOM. EClIM TakuX CTPOK HET HU
JUIsl OJTHOTO M3 MAacCHBOB, TO BBIBECTH COOTBETCTBYIOLIee coodiienue. IIpoepky
CTPOKM Ha BBINOJHEHHUE YCIOBHUS M pacdyeT o(OpMUTH B BHJE HPOLEAYPHI C
Iepeayei B Hee BCEX DJIEMEHTOB TEKYILIEH CTPOKH.

10. Jlanbr 1Ba IBYMEPHBIX MACCHBA BEIIECTBEHHBIX AJIEMEHTOB. PazMep MCXOAHBIX
MaccuBOB He npeBocxoauT 10x10 sanemeHTOB. [l KaXX10ro M3 MacCHBOB yKa3aThb
HOMEpA CTOJOIOB, MPOU3BEACHUE OTPUIIATEIBHBIX JIEMEHTOB KOTOPBIX SIBIISETCA
MOJIOKUTENbHBIM ~ YMCIOM. Ecin Takux cTOJOLIOB HET HU  JJIS OJHOTO U3
MacCHUBOB, TO BBIBECTH COOTBETCTBYIOIEe cooOuieHue. [IpoBepky cTonbia Ha
BBITIOJIHEHHE YCIIOBUSL M pacdeT opOopMUThH B BUJIE MPOLEAYPHI C Niepeaaueii B Hee
BCEX DJIEMEHTOB TEKYIIETO CTOJIONA.

11. JlaHbl AT OJAHOMEPHBIX MAacCUBa CUMBOJIbHBIX (TOJBKO JIATUHCKUE OYKBBI)
aneMeHTOB. Pazmep kaxgoro maccuBa He mnpeBocxoguT 100 snemenTtoB. s
KQKJIOTO U3 MACCHUBOB ONPEJEIUTh, PACIIONIOKEHBI JI B HEM CTPOYHbIE OYKBHI B
andasutHoM nopsiake. Ecnu ga, To ykazaTth HOpSIKOBBIM HOMEpP TaKOTO MacCHUBa,
B IPOTHBHOM Clly4a€ BBIBECTH OTpULATEIbHBIM OTBET. [IpoBEepKy MaccuBa Ha
BBITMIOJIHEHHE YCJIOBUS OGOPMHUTH B BHJIE NPOLEAYpHl C Meperadeil B Hee Bcex
AJIIEMEHTOB PacCMaTPUBAaEMOI0 MacCHUBA.



12. JlaHbpl 1Ba JBYMEPHBIX MaccHMBa IEJOYUCICHHBIX 3JEMEHTOB. Pa3zmep
HUCXOJHBIX MaccuBOB He mnpeBocxoauT 10x10 snemenTtoB. [nga  kaxaoro wus
MAaCCHBOB ITPOBEPUTH BHITIOJHEHUE YCJIOBHUS: BCE YETHBIE CTPOKU MACCHUBA TAKOBHI,
YTO CYMMBI HMX OJJIEMEHTOB OOpa3ylT BO3pACTAIOIIYI0 IOCIIEI0BATEIbHOCTD.
BriBecTH cooTBeTCTByIOIIEe COOOIICHUE. BpluuciaeHHe CyMMBbI 3JEMEHTOB
MacCHMBa W MPOBEPKY IOCJIECAOBATEIBHOCTH YHCEI HA  BBINOJIHEHHUE YCJIOBUS
0hopMUTH B BUJIE IPOLIEAYPHI C Tepe/iaueii B Hee BCeX HEOOXOIUMBIX 3JIEMEHTOB.
13. /laHbl 1Ba ABYMEPHBIX MAacCHBa BEIIECTBEHHBIX AJIEMEHTOB. Pa3mep MCXOAHBIX
MaccuBoB He mnpeBocxoauT 10x10 smemenTtoB. IIpeoOpa3zoBarh Bce HEUETHBIC
CTPOKH KaXJIOTO0 MacCHBa TaK, YTOOBI AJIEMEHTHI COCTABIISUTH BO3PACTAIOIIYIO 110
aOCOJIIOTHOM BENMYMHE TIOCIIEOBATEIBbHOCTh. BbiBecTH  mpeoOpa3oBaHHbBIC
MAaCCHBBI. YTIOPSAJIOYMBAHUE DJIEMEHTOB O(OPMUTHL B BHJE MPOIECAYPHI C
nepenayei B Hee BCEX HEOOXOIUMBIX AJIEMEHTOB.
14. lanpl faBa ABYMEPHBIX MAacCHBa LEJIOYMCICHHBIX  JJEMEHTOB. Pa3zmep
HCXOJHBIX MaccUBOB He mpeBocxoaut 10x10 smemenToB. Jjisi Kaxkaoro croJidna
MAaCCHBOB BBIYMCIUTh CYMMBbI M KOJIMYECTBA SJIEMEHTOB, 3HAYEHHUS KOTOPBIX
HaxoJsITCS B 3aJlaHHOM JAuamna3oHe. Eciu 4wucen, yIOBICTBOPSIONIUX ITOMY
YCJIOBUIO HET, TO BBIBECTH COOTBETCTBYIOIEE COOOIeHHE. Bbluucienue s
AJIEMEHTOB CTOJIOIAa MaccuBa OPOPMUTHL B BHUJE MPOIEAYpPHl C Mepenayei B Hee
BCEX HEOOXOJIUMBIX AJIIEMEHTOB.
15. JlaHbl TATh OTHOMEPHBIX MAaCCHBAa CUMBOJIBHBIX (TOJIBKO JIATUHCKUE OYKBBI)
aneMeHToB. Pa3mep kaxkmoro wmaccuBa He mnpeBocxoguT 100 smemeHTOB.
[IpeoOpazoBarh BCe MacCHBBI TakK, 4YTOObI BCE CTPOYHbIE OYKBBI OBLIU
pacrnoyioxkeHsl 1o andaButy. [Ipu 3ToM nepecTaBisiTh TOJBKO CTPOUYHBIE OYKBHI,
OCTaBUB MPOMUCHBIE OYKBBI Ha CBOMX MecTax. [IpeoOpazoBaHue Kaxa0ro MaccuBa
o(opMHUTH B BUIEC MPOIEAYPHI C Tepeaadei B Hee BCeX HE0OXOAMMBIX 3JIEMEHTOB.
Ecnu nepectaHoBka 3J1€eMEHTOB HE MOTPEOOBAIACh, TO €CTh UCXOAHBIC MAaCCUBBI
YAOBJIETBOPSIIOT ~ TpeOyeMOMY  YCJIOBHIO, TO BBIBECTH COOTBETCTBYIOIEE
cooOIlIeHHE.

3ananue 2.
1. Pa3paboTtaTe MOyl IPOrPaMMBI, UCIIONB3YS JTFOOOH S3bIK TPOrPaMMHUPOBAHUSA,
CIIPOEKTUPOBAHHBIE BO BPEMSI MPAKTUUECKOTO 3aHATHS
2. OtnaguTh mporpaMMy C KMCHOJIb30BAHHEM TECTOB, COCTABJIECHHBIX BO BpeMs
MPAKTUYECKOTO 3aHATHUS
3. CocTaBUTh OTYET IO MPAKTUUYECKOU padoTe.



IHPAKTHYECKASA PABOTA Ne 6
Tema: OTiaaka oTaeJbHBIX MOYJI€l MPOrPAMMHOI0 nMpoekTa. Opranu3zanus
00padOTKH NCKJIIYECHU.

Hean paboThI: U3y4yUTh OCHOBHBIE MTOAXO/IbI K IPOEKTUPOBAHUIO TECTOB.

Oo6opynoBanme: IIK, mporpammuoe obGecrieuenne — Visual Studio, MS
Word, HHCTPYKIIMH TIO BBITIOJIHEHUIO PA0OTHI.

CnpaBouyHbIi MaTepHaJI:

PaccmoTpum ABa OCHOBHBIX MOJIX0/a K TPOEKTUPOBAHUIO TECTOB.

IlepBblii MMOAXOJ OPUEHTHPYETCS TOJBKO HA CTPATETHI0 TECTUPOBAHUS,
Ha3bIBAEMYIO CTpaTerueil "depHoro smuka", TECTUPOBAHUEM C YIPABIECHUEM IO
JAHHBIM WJIM TECTUPOBAHMEM C YIPaBICHHWEM 10 BXOay-Bbixony. Ilpu
WCIIOJIb30BaHUHU 3TOM CTpaTEruu MporpaMMa paccMaTpUBAETCS KaK YEPHBIHN SIIUK.
TecToBBIE NaHHBIE HCIOJIB3YIOTCS TOJILKO B COOTBETCTBHHM CO clienu(uKanuein
nporpammsel (T.€. 6€3 yuyera 3HaHUM 0 ee BHYTpEeHHEH cTpykType). HemocTrmxkumblii
ujiean CTOPOHHUKA MEPBOT0 MOJIX0/1a — MPOBEPUTHh BCE BO3MOXKHbIE KOMOMHALIUU
U 3HadyeHus Ha BXoje. OObBIYHO HX CIMIIKOM MHOTO Ja)ke ISl MPOCTEUIIMX
anropuTMoB. Tak, [Jis MporpaMMbl pacueTa CpeHEro apupMeTHUEeCKOro YeThIpex
4HCelT HaJ0 TOTOBUTH 10’ TeCTOBBIX JAHHBIX.

[Ipu nepBoM noaxoae oOHapyKeHHE BCeX OIMMOOK B MpOrpamme SBIISETCS
KPUTEPUEM HCUYEPHBIBAIOIIETO BXOAHOrO TecTUpoBaHus. l[locieqnee MoxeT OBITH
JOCTUTHYTO, €CITU B KA4€CTBE TECTOBHIX HAOOPOB HCIOJB30BAaTh BCE BO3MOKHBIC
HAaOOpbl BXOAHBIX MaHHBIX. ClenoBaTeIbHO, MPUXOAUM K BBIBOAY, UYTO IS
UCUEPIBIBAIOIIETO TECTUPOBAHMUSI MPOrpaMMbl  TpeOyeTcs OECKOHEYHOE YHCIIO
TECTOB, & 3HAYMT, [IOCTPOCHUE HCYEPIBIBAIOIIETO BXOJIHOIO TECTA HEBO3MOXKHO.
DTO MNOATBEPKAAETCS JIByMsl apryMEHTaMH: BO-TIEPBBIX, HENb3d CO3/1aTh TECT,
TapaHTUPYIONTUN OTCYTCTBHE OIMMOOK;, BO-BTOPBIX, pa3pabOTKa TaKHX TECTOB
IPOTUBOPEYUT HKOHOMHUECKMM TpeOoBaHusM. [lockoybKy ucUepIbIBaroliee
TECTUPOBAHUE MCKIIOYAETCS, Hallled IeJbI0 JIOJDKHA CTaTh MaKCUMM3alus
PEe3yIbTAaTUBHOCTH KalMUTAJIOBIOKEHUNA B TECTUPOBAHME (MAKCUMU3AIMS YHUCIIA
omMOOK, OOHApYKMBA€MbIX OJHUM TecToM). /[l 53Toro  HeoOXOAMMO
paccMaTpuBaTh BHYTPEHHIOI CTPYKTYpy MporpaMMbl U JieJlaTh HEKOTOPBIC
pa3yMHbI€, HO, KOHEYHO, HE 00JIaJjaloliye MOJHON rapaHTHEell JOCTOBEPHOCTH
IPEANOI0KEHHUS.

Bropoii moaxoa ucnons3yeT cTpareruto "Oenoro sumkKa'', Wik CTpaTeruro
TECTUPOBAHUS, YINPABISIEMYIO JIOTMKOM MPOrpaMMbl, KOTOpass MO3BOJISIET
UCCIIEI0BAaTh BHYTPEHHIOK CTPYKTYpY IporpaMmbl. B 3TOM cilydae TECTUPOBUIUK
MOJy4yaeT TECTOBbIE JIaHHBbIE IIyTEM aHaIW3a TOJIBKO JIOTMKA IPOTrPaMMBbl;
CTpPEMHTCS, 4TOOBI KaXk/lasgs KOoMaHja ObUla BBIIOJHEHA XOTS Obl oauH pa3. Ilpu
JIOCTaTOYHOUM KBa(UKaMU JTOOMBaeTCs, 4TOOBI Kak/las KOMaHJa YCJIOBHOTO
nepexoAa BBIIOJHAJIACH Obl B Ka)XJIOM HamlpaBICHUH XOTsA Obl onuH pa3. L{uki
JOJDKEH BBIMIOJIHATBCS OJMH pa3, HU pa3y, MakCUMallbHoe 4ucio pas. Llenb
TECTUPOBAHUSI BCEX MYyTEeW W3BHE TaKXKe HENOCTWXKHMMa. B mporpamme u3 AByX
MOCJIEA0OBATEIbHBIX ITUKIOB BHYTPH KAXKJOIO0 M3 HUX BKIIOYEHO BETBJIICHUE Ha
JECSITh MyTEH, UMEETCS 10'® nyrten pacyera. I[IpyyeM BBINOJIHEHUE BCEX MYyTEU
pacyeTa He rapaHTHPYET BBIMOJHEHUS BCEX crenuduKaiui.



CpaBHuM cmoco0 TMOCTPOEHUS TECTOB TMpPHU JITAHHOM CTPAaTeTHH C
MCYEPIBIBAIOIIMM BXOJHBIM TECTUPOBAHMEM CTpaTerud "YepHOro siuka'.
HeBepHo mnpeamnosioxkeHue, 4To AOCTATOYHO MOCTPOUTh TaKOW HabOp TECTOB, B
KOTOPOM KK/l orepaTop UCHOJIHAETCS XOTs Obl 0JIMH pa3. McueprbiBaromeMy
BXOJIHOMY  TECTUPOBAHUIO MOET OBbITh IOCTaBJIEHO B  COOTBETCTBUE
MCYEPIIbIBAOIIEEe TECTUpOBaHUE MapuipyToB. [loapasymeBaeTcs, 4To mporpamma
IPOBEpEHA TMOJHOCThbIO, €CIM C TOMOUIBI0 TECTOB YAAE€TCS OCYLIECTBUTH
BBIIIOJIHEHHE 3TON NPOrpaMMmbl IO BCEM BO3MOXHBIM MaplIpyTaM €€ IOTOKa
(rpada) mepenay ynpapieHUS.

[Tocnennee yTBepxkaeHHE UMEET ABa CIa0bIX MYHKTA: BO-TIEPBbIX, YUCIIO HE
HNOBTOPSAIOIIMX JPYyr Apyra MapLIpyTOB - aCTPOHOMHYECKOE; BO-BTOPBIX, JAKE
€clii KaXIblil MapIIpyT MOET ObITh NPOBEPEH, cama IMporpaMma MOKET
COJIepKaTh OLIMOKH (HallpuMep, HEKOTOPbIE MAPUIPYThl IPOMYIIEHBI).

CBOMCTBO TyTH BBINOJHATHCS MPABUIBHO [JII OJHUX JaHHBIX H
HEMPaBWJIBHO MJIi JPYTMX — Ha3blBAEMOE  UYYBCTBUTEIBHOCTBIO K JaHHBIM,
HamOoJiee  YacTo MpOSBIAETCA 3a CYET  YHUCIECHHBIX TOTPEIIHOCTEH U
MOTPEUTHOCTEN yCEUeHHUsI METO/I0B. TeCTUpOBaHHe KaXJA0ro W3 BCEX MapLIPyTOB
OJIHUM TE€CTOM HE TapaHTUPYET BbISBICHUE YYBCTBUTEIBHOCTH K TAHHBIM.

B pe3ynbrare BceX H3JI0KEHHBIX BBIINIE 3aMEYaHU OTMETHM, YTO HH
MCYEPIIBIBAIOIIEE BXOJHOE TECTHUPOBAHUE, HHU MCUEPIIBIBAIOIIEE TECTUPOBAHUE
MapIIpyTOB HE€ MOTYT CTaTh IOJIE3HBIMU CTpaTerusiMU, MOTOMY 4YTO 00a OHHU
Hepeasn3yeMmbl. 1l03TOMy peanpHbIM IyTe€M, KOTOPBIA TMO3BOJIMT CO31aTh
XOpOLIyl0, HO, KOHEYHO, HE aOCOJIOTHYIO CTpATETrHio, SBISIETCA COYETAHUE
TECTUPOBAHUS IPOrPAMMBI HECKOJIBKUMHU METOJIAMHU.

PaccmoTrpum mpumep tectupoBanusi oneparopa: if A and B then... 1npu
UCITOJIb30BAaHUU PA3HBIX KPUTEPHUEB MTOJHOTHI TECTUPOBAHUS.

[Ipu kpuTepuu NOKPHITHS yCIOBUN TpeOoBaIuCh Obl 1Ba TecTa: A = true, B
= false u A = false, B = true. Ho B »TOoM ciydae He BBITIOJHSETCS then-
npemtoxkerane  omeparopa if. CymiecTByeT eme OauH KpUTepuil, Ha3BaHHBIN
MOKPBITHEM peleHuit/yciaoBuil. OH TpeOyeT TaKoro JOCTaTOYHOr0 Habopa TECTOB,
YTOOBI BCE BO3MOKHBIE PE3YJIbTaThl KAKJIOTO YCJIOBHS B PEIIEHUH BBITOIHSIIACH,
0 KpailHed Mepe, OJUH pa3; BCE pe3yibTaThl KaXKJ0IO PEUIEHUS BBINOJHSIUCH
TOXE OJIMH Pa3 M KaKJOW TOYKE BXOJA IEPENaBaloCh YIIPABICHHE, N0 KPaWHEU
Mepe, OJIUH pas.

Henocratkom ~ KpuTepusi  MOKPBHITHS — PEHICHUN/YCIOBUN  SIBIISICTCS
HEBO3MOKHOCTh €ro MpPUMEHEHHUs JUIsl BBIMOJHEHUS BCEX pE3YJIbTaTOB BCEX
ycioBui. Yacto momoOHOE BBITIOJHEHHE HMMEET MECTO BCIEACTBUE TOTO, YTO
OTpeJIeTIeHHbIE YCIOBUS CKPBITHI APYTUMH yCiIoBUsIMU. Hampumep, ecnu ycioBue
AND ecTb J105%b, TO HUKAKO€ U3 MOCJIEIYIOUIUX YCIOBHI B BhIpAXKEHUU HE OyeT
BBIIIOJIHEHO.

AHanornyno, eciiu yciaosue OR ecTh UCTMHA, TO HUKAKOE U3 MOCIEIYIOIUX
ycioBuil He OyzaeT BblnosiHeHO. ClieI0BaTeIbHO, KPUTEPUU MOKPBITUS YCIOBUH U
MOKPBITUSL PEUICHHUI/YCIOBUNA HEAOCTATOYHO YYBCTBUTEIbHBI K OIIMOKaM B
JIOTUYECKHUX BBIPAKECHUSIX.



KputeprueM, KOTOpBIN pemiaer 3T M HEKOTOphle Apyrue MpoOJeMbl,
SBJIIETCSI KOMOMHATOPHOE MOKpbITHE YyciaoBuil. OH TpeOyeT cO3JaHusi TaKOro
YHciia TECTOB, YTOObI BCE BO3MOKHbIE KOMOMHAIIMU PE3YJIbTATOB YCJIOBHUS B
KQKJIOM PELIEHNUH U BCE TOUYKHU BXOJa BBINOJIHSINCH, IO KpallHEW Mepe, OAUH pas.

B ciyyae UHMKIOB YHCIO TECTOB s YAOBJIETBOPEHUS KPUTEPHIO
KOMOMHATOPHOT'O MOKPBITUS YCIOBUM OOBIYHO OOJIBIIIE, YEM YHCIIO MyTEH.

Jlerko BHAETb, YTO HAa0Op TECTOB, YIOBJIETBOPSAIOMIMA KPUTEPHUIO
KOMOWHATOPHOTO TOKPBITHS YCIOBUW, YIOBIETBOPSET TaKXKE W KPUTEPHUSIM
MOKPBITUS PEIICHUH, ITOKPHITUS YCIIOBUN U TIOKPBITUS PEIICHUI/YCITOBUH.

Takum o0pazom, njsi porpamm, COJEPXKAIUX TOJIBKO OJHO YCJIOBHE Ha
KKJ0€ pelieHrue, MUHUMAIbHBIM SBIISIETCSI KPUTEPUid, HAOOP TECTOB KOTOPOTO
BBI3BIBAET BBIMOJHEHHE BCEX PE3YJIbTATOB KAXJOTO PEIICHHUS, 10 KpailHEed Mmepe,
OJIUH pa3; MepelacT YIpaBJICHHE KaXKI0M TOYKe BXoAa (Hampumep, OIrepaTop
CASE).

Jlist mporpamm, coaepkalux peleHus, Kaxa0e U3 KOTOpbIX uMeeT Oolee
OJIHOTO YCJIOBHSI, MHUHHUMAaJbHBI KpPUTEPUH COCTOMT U3 Habopa TECTOB,
BBI3BIBAIOIIUX BCE BO3MOXKHBIC KOMOMHAIIMU PE3YJIbTATOB YCIOBUM B KaXKIOM
pellIeHUH W TEepeAaroluX yIpaBlIeHHUE KaXJAOoW TOUYKE BXOJa MpOrpaMMbl, IO
KpailHel Mepe, OAuH pas.

JleneHue aaropuTMa Ha TUIOBBIE CTAHJIAPTHBIE CTPYKTYPHl MO3BOJSET
MUHHMU3UPOBATh YCWIHS NMPOTPaMMHUCTA, 3aTpauyMBAaeMble UM Ha TECTUPOBAHHUE.
3anper Ha BJIOKEHHBIE CTPYKTYPHI KaK pa3 U OOBSCHACTCS U3TUITHUMU 3aTpaTaMu
Ha TecTUpoBaHue. lCnonb30BaHME LEMOYKH MPOCTHIX albTEPHATUB C OJHUM
nericteBueM  uiaM  cTpykrypel  BBIBOP  BMecTO  BIIOXKEHHBIX  MPOCTHIX
AJIbTEPHATUB 3HaunuTENbHO COKPAIIAET YUCIO TECTOB!

Conep:xanue padoTbl:

3ananmne
1. ObopMHTH BHEUTHIOKO CHEIU(PUKALIUIO.
2. CocTtaBuTh B BHJE OJIOK-CXEMBI AITOPUTM PEIICHUS 3a1a4H.
3. Co3pmarb nmporpaMmy pelIeHus 3aJ1ayi Ha JIF0OOM SI3bIKE MPOTPaMMHUPOBAHUS.
4. CoctaBuTh HAOOpP TECTOB M MPOBECTU TECTUPOBAHUE CO3JAHHOU MPOTrPaMMBI C
MOMOIIBI0 METOAOB «Oemoro smmKa» (TIOKPBITHUS OIMEpPaTOPOB, TOKPHITHS
pELIEHMI, TOKPBITUS YCIOBUN, KOMOMHATOPHOTO OKPBITUS YCIOBHIA).
5. OopMuTh OTYET MO MPAKTHUUECKOU padoTe.

OTuer Mo NpakTHYECKOil padoTe T0/5KeH BKIKYATH:
1. BuemHroro crienudukanuto.
2. AITOpuUTM pELICHUS 3a1auHu.
3. TekcT mporpaMMsbl Ha A3bIKE MPOTPAMMUPOBAHUS.
4. HaGop TecToB Il OTJIAJKH IPOrPAMMbI, COOTBETCTBYIOUIUN KOHKPETHBIM
METOJaM «OEJIoro SIIIUKA.

3amaua. «Haxoknmenue xapakTepHbIX Todek dyHKmmm»: CoCTaBUTH
QITOPUTM M HAIUCATh MPOTPaMMy MOCJIEIOBATEIbHOTO BBIUYHUCICHUS 3HAYEHUU
3agaHHoM  ¢yHkiuu Y(X) A0 Tex mop, moka He OyJeT MpoijeHa HEKOTopas
XapakTepHas Touka rpaduka (QyHKUUW. 3HAYEHHUS apryMeHTa X COCTaBJISIOT




BO3PaCTAIOIYIO MOCIE0BATeNbHOCTD ¢ m1aroMm h. HauansHoe 3Hauenue X, u mar
M3MEHEeHMs aprymeHTa h 3a/1at0Tcst mojib30BaTesieM.

BapuaHTbl MHAUBUAYAJIbHBIX 3aIaHUMN:

Ne Bun pynkuonn Y (X), Ne Bun pynkumnu Y(X),
n/n XapaKTepHble TOUKH n/n XapaKTepHble TOUKH
1 | JlokanpHBIM MUHUMYM (DYHKIIMU 9 | JlokanpHbI MUHUMYM (DyHKIIUU
x>+ 0.5 - sin(3* x) Y+ 4)? —sin(x +15)
2 | Touka (TOUYKH), IJi1 KOTOPOI 10 | Touka (TOYKHM), IS KOTOPOiA
x5 -1_; x
- sin(x—1) paBHa -500
3 | Ilepeceuenue rpaduxos | 11 |Ilepeceuenne rpagukos GyHKIMHA
5 X+
{yHKi Jri 133 g a7 (x* +Dsin(3+x) | x? ]
4 | Bee nynu dyrkimn x~ — sin(3x) 12 | Bee HYJIHA byHKIIUN
Vx® +0.5 —sin(3x)
5 | JlokanpHblil MUHUMYM QyHkuuu | 13 | JlokanbHBIH MUHUMYM (QYHKIIUU
_ 5 X’ —3x+15
Jr—x" -3
6 | Touka (TOYKM), IJIs1 KOTOPOW 14 | Touka (TOYKH), AJISI KOTOPOH
i x* —¢*  paBHa -10
* 1] papma 10
7 | Ilepeceuenue rpaduxoB | 15 | [lepeceuenue rpadukoB GyHKIUI
(bYHKHI/Iﬁ 100sin(1+x) . x'+5 0cos(x) . x*/3+5
3 < -15 16 x 15

Bee nymu Gyskmum ' <37,

Bce Hymn yHkimn 2% <3x=7




IMMPAKTUYECKASA PABOTA Ne 7
Tema: OTi1agka nmpoexkra

Ienap paboThl: 1NOMyyeHUE MPAKTUYECKUX HABBIKOB TECTUPOBAHUS U
OTJIAJKU POTPaMMBI.

Oo6opynoBanme: IIK, mporpammuoe obGecrieuenne — Visual Studio, MS
Word, HHCTPYKIIMH TIO BBITIOJIHEHUIO PA0OTHI.

CnpaBouyHbIi MaTepHAaJI:

TectupoBanue — mpolecc BBITOJHEHUS MPOrpaMMbl Ha HAOOpEe TECTOB C
LEJIbIO BBISABIICHHUS OIIHNOOK.

Jlokanu3anuen Ha3bpIBalOT MPOIIECC OMpPEAENICHUs] Ooreparopa MpOrpaMMBL,
BBIMIOJTHEHHE KOTOPOrO BBI3BAIO HApYLIEHHWE HOPMAJIbHOIO BBIYUCIUTEIHHOTO
npouecca. /s ucnpasnenus ommOKu HEOOXOIUMO ONPENEIUTh €€ IPUUYUHY, T.€.
OTIpeNIeTINTh omepaTop Wik (parMeHT, cojaepxame omubky. B 1memnom
CII0)KHOCTh OTJaJIKK 00YCIIOBIIEHA CIEAYIONUMHU MPUINHAMH:

— TpebyeT OT MpOorpaMMHUCTa TIyOOKHX 3HAHUN crenu(UKH yIpaBIeHUS
UCTIONIb3YEMBIMU TEXHUYECKUMHU CPEACTBAMHU, ONEPAIIMOHHOW CHUCTEMBI, CPEAbI U
S3bIKa TIPOTPAMMUPOBAHUS, PEATM3YEMBIX IPOIECCOB, MPHUPOABI U CHEUpUKH
pa3IMyYHBIX OIIMOOK, METOAMK OTJaJKH M COOTBETCTBYIOUIUX IPOTPAMMHBIX
CpPEICTB;

— TICUXOJIOTUYECKH  JUCKOM(]OpTHa, Tak KaKk HEOOXOAUMO  HCKaTh
COOCTBEHHbIE OIIMOKHU U, KaK MPaBUJIO, B YCIOBUSAX OIPAaHUYEHHOTO BPEMEHU;

— BO3MOYKHO B3aMMOBIIMSHHE OIMMOOK B PAa3HBIX YaCTAX MPOTPAMMBI,
HampuUMep, 3a CYeT 3aTHUpaHus O0JacTh MaMSITH OJHOTO MOAYJSl APYTMM H3-3a
oIKOO0K ajipecalui;

— OTCYTCTBYIOT Y€TKO C()OPMYJIMPOBAHHBIE METOANKHU OTIAIKH.

BonbmnHCTBO OMIMOOK MOXKHO OOHAPYKUTh O KOCBEHHBIM IpPHU3HAKaM
NOCPEACTBOM  TINATEIbHOIO aHajM3a TEKCTOB MporpaMM U Pe3yJIbTaToB
TECTUPOBAaHUS 0€3 TNOoJydyeHus JONOJHUTENbHOM uHpopMauuu. Ilpu sTom
UCHOJIB3YIOT pa3iMyYHble METObL: pPYYHOTO TECTUPOBAHMS; UHAYKILINY;
JNEeAYKLIHUH; 0OpaTHOTO MPOCIIEKUBAHUS.

MeToa py4HOro TECTUPOBAHUS

OT0 — caMblii MPOCTOM M €CTECTBEHHbIM crnocod AaHHOW rpynmsl. [lpu
OOHapy>XeHHH OIIMOKKM HEOOXOJUMO BBINOJIHUTh TECTUPYEMYIO MPOTpaMMy
BPYUYHYIO, HCIOJb3ysl TECTOBBI Habop, mpu paboTe ¢ KOTOpPbIMU ObLIa
oOHapyxeHa omrOka. Metoq oueHb 3((HEKTUBEH, HO HE MPUMEHUM ISl OONBIIHNX
IporpaMM, MPOrpaMM CO CIOKHBIMH BBIYHCICHHSIMH W B TeX CIy4asxX, KOI/a
olmnOKa CBs3aHA C HEBEPHBIM IMPEACTABIEHUEM IPOrPaMMHUCTA O BBINOJIHEHUU
HEKOTOpPBIX onepanuil. J[aHHbBII METOJ 4acTO MCIHOJIB3YIOT KaK COCTaBHYIO 4acThb
JIPYTUX METOJOB OTJIAJKU.

MeToa MHAYKIUHA

MeTon OCHOBaH Ha TUIATEIBHOM aHAJIU3€ CHMIITOMOB OIIMOKH, KOTOpBIE
MOTYT MPOSIBIATHCS KaK HEBEPHbIE PE3YJIbTAThl BBIYUCICHUN UM KaK COOOIIEHHE
00 ommoOke. Ecnm xommeiorep mpocto "3aBucaer", TO (GparMeHT MpPOSBICHUS
OIIMOKU  BBIYMUCISIOT, HUCXOAS U3 TMOCIEIHUX TMOIYYCHHBIX pe3ylbTaTOB U
nercTBuii  mosb3oBatens.  [lomydeHHyro TakuMm  oOpasoM  mH(MOpMAIUio



OpPTaHU3YIOT U TIIATEIHLHO M3y4YalOT, TPOCMATPUBAsI COOTBETCTBYIOIIUI (hparMeHT
nporpamMmbl. B pesynbrate 3THX NEWCTBHM BBIABUIAIOT THIOTE3bl 00 OIIMOKax,
KOKIYI0 U3 KOTOpBIX NIpoBepsroT. Eciau rumore3a BepHa, TO AETATU3UPYIOT
uH(popMaruio 00 omudKe, HAYE — BBIIBUTAIOT JPYTYIO THIIOTE3Y.

CaMblif OTBETCTBEHHBIA H3Tam — BBISBICHUE CUMIITOMOB  OIIUOKH.
Opranusys gaHHble 00 omMOKe, 1eJecoo0pa3Ho 3amucaTh BCe, YTO M3BECTHO O €€
MPOSIBIICHUAX, TpHYeM (GUKCUPYIOT, KaK CHUTyallid, B KOTOPBIX (parMeHT ¢
OIMOKON BBITIOITHIETCS HOPMAJIBbHO, TaK W CUTyallud, B KOTOPBIX OIIMOKa
nposiBisieTcsi. Ecam B pe3ynbrare HW3y4eHHsS JaHHBIX HUKAKUX THUIOTE3 HE
MOSIBIIICTCSI, TO HEOOXOoJMMa JOTOJIHMTENbHas wuHbopmaius o0 omudke. B
pollecce J0Ka3aTeabCTBA MBITAIOTCS BBISICHUTH, BCE JIM IMPOSIBICHUS OUIMOKU
OOBSICHSICT JaHHAs THIIOTE3a, €CIM HE BCEe, TO JMOO THUIIOTe3a HE BEpHA, JHOO
OIINOOK HECKOJBKO.

Metoa nexykuuu

[To MeTony nmemyknuy BHadasle (GOPMUPYIOT MHOXKECTBO MPUYHH, KOTOPBIC
MOTJIM OBI BBI3BATh JAHHOE IMPOSIBJICHUE OMMOKH. 3aTeM aHAIM3UPYS MPUUNHBI,
UCKITIOYAIOT T€, KOTOPBIC MTPOTUBOPEYAT HMEIONITUMCS JaHHBIM. Eciiu Bce MpUIMHBI
UCKITFOUYCHBI, TO  CJCAyeT  BBINOJIHUTH  JOTOJHUTEIHHOEC  TECTHPOBAHUE
ucciaemxyeMoro gparmeHTa. B mpoTHBHOM ciiydae HanOoJiee BEPOSITHYIO TUIIOTE3Y
MBITAIOTCS TOKa3aTh. Eciu rumnore3a oOBACHSIET MOMyYEeHHBIEC TTPU3HAKH OIINOKH,
TO OIMOKa HalJIeHa, HHAY€ — MPOBEPSIOT CJCAYIONIYIO IPUUYHHY.

MeToa 00pPAaTHOTO MPOCIEKUBAHUS

st HeGonpmux nporpaMMm 3P GHEKTUBHO MPUMEHEHUE METOAa O0OpaTHOTrO
npocnexuBanua. HaunmHaloT ¢ TOYKM BBIBOJIAa HEMPABWIBHOTO pe3ysbrara. Jlis
ATOM TOYKU CTPOUTCSI TUIIOTE3a O 3HAUYCHUSIX OCHOBHBIX MEPEMEHHBIX, KOTOPHIC
MOTJIM OBl MPUBECTH K MOJYUYEHUIO UMEIoIerocs pesyiprara. Jlanee, ucxons us
ATOW THMOTE3BI, ICTAI0T TPEITI0KECHUS O 3HAYSCHUAX TTEPEMEHHBIX B MPEABITYIICH
touke. [Iponecc mpomomxarot, moka He OOHapyX aT MPUUUHY OLIUOKH.

Coaep:xxanue padoThI:

3ananmne
1. CoctaBuTh B BHUE OJOK-CXEMBI aJITOPUTM PEIICHUS 3a/1a4u.

2. Coznath nmporpamMmy peIIeHHs 3a/1auyd Ha JI000M A3bIKE MPOTPAMMUPOBAHUS.
3. OtTnaguth Oporpammy.
4. CocTaBuTh OTYET MO MPAKTUYECKON padoTe.
OTuer Mo NpakTHYECKOIl padoTe 10JI5KeH BKIKYATH:
1. Anroputm penieHust 3a1auu.
2. TekcT mporpaMMBbl Ha sI3bIKE TPOTrPaMMUPOBAHMUSI.
3. HaGop TecToB st OTJIAKU IPOTPAMMBI.

3ajiaya: COCTaBUTh CHUCOK y4eOHOM TpyMIbl, BKJIIOYArOUIell 25 4YeloBek.
JI71st KaK0ro y4daierocst yka3ath J1aTy pOKIEHUs, roJl MOCTYIUIEHUS B KOJUICIK,
KypC, TPYIIIY, OLIEHKU Ka)K0T0 roja 00y4eHus.

Ha3snauenue 3agaud: MOJIY4YUTh 3HAYEHUE ONPENEIECHHOTO KPUTEPHUS WU
YHOPSAOYUTH CIIUCOK CTYICHTOB 110 HEMY.

JlocTuraeMas 1elb: yImopsSa0YnuTh CIIHCOK CTYJIEHTOB IO CpeaHEMY Oy |
MIOJIYIHTh €TO.



IMPAKTUYECKAS PABOTA Ne 8
Tema: NHcnekuus Koga MOAYyJied MPOEKTA

Heanb paGoThl: MONYYUTh NPAKTUYECKHWE HABBIKM Pa3padOTKU MOIyJeH
POrPaMMHOM CUCTEMbI U UHTETPALIUU STUX MOJYJIEH.

Oo6opynoBanme: IIK, mporpammuoe obGecrieuenne — Visual Studio, MS
Word, HHCTPYKIIMH IO BBITIOJIHEHUIO PA0OTHI.

CnpaBouyHbIi MaTepHaJI:

TepmuH «uHTErpamus»  OTHOCHTCS K TaKOW oOIepanud B TpoIiecce
pazpabotku I1O, mpu KOTOpoil BbI 00BEAWHSAETE  OTMAEIbHBIE MPOTPAMMHBIC
KOMITOHEHTHI B €IMHYIO CHCTeMYy. B HEOONBIIMX MPOEKTaX UHTETPAIUS MOXKET
3aHITh OJIHO YTPO W 3aKJII0YaThCsl B 00BbEIMHEHUN TOPCTKU KJIAcCOB. B OombImx
— MOTYT TOTpeOOBaThCS HEACHM WIM MECSIbl, 9YTOOBl CBSA3aTh BOEJUHO BECH
Habop nporpamM. HezaBucuMo oT pasmepa 3ajad B HUX MPUMEHSIOTCS OJIHU U T€
YK€ TIPUHITHIIBL.

[Topsimok, B KOTOPOM BBI CO37AeTe KJIACChl MW KOMIIOHCHTHI, BIUSET Ha
MOPSIIOK UX WHTETPAIMH: BBl HE MOXKETE MHTETPHPOBATH TO, YTO €II¢ HE OBLIO
cosznano. [locnenoBaTenbHOCTH UHTETPAIMH M KOHCTPYHPOBAHUS UMEIOT OOJIBIIIOE
3HaueHue. [10CKONbKY HMHTErpalisi BBITTONHSICTCS TMOCHIE TOro, Kak pa3paboT4HK
3aBepIIMJI  MOJYJIbHOE TECTUPOBAaHME, W OJHOBPEMEHHO C CHCTEMHBIM
TECTUPOBAHUEM, €€ WHOTJA CUMTAIOT OIepalfeil, OTHOCAIICHCS K TECTUPOBAHUIO.
OpHako OHa JTOCTATOYHO CJIOKHA, M TMOATOMY €€ CJIEeAyeT paccMaTpuBaTh Kak
HE3aBUCUMBII BUJI I€ATEILHOCTH.

AKKypaTHas UWHTerpanus oO€CleurMBaeT:  YIOPOLIEHHYIO JIUarHOCTUKY
ne(eKTOB; MEHBIIIEe YUCIIO OIMMOOK; MEHBIIee KOJIMYECTBO «IECOB»; paHHEE
co3faHue  TepBOil paboTaroliedl BEpCUU MPOAYKTA;  YMEHBIICHHE OOIIETro
BpEMEHU pa3pabOTKH;  JIy4llIME€ OTHOUIECHUS C 3aKa3yuKoM;  yJIydIlleHHe
MOpaJbHOTO KIMMaTa; yBEJIMUEHHE INAHCOB 3aBEpIICHUs NpoekTa;  Oosee
HaJISKHBIC OIEHKH rpaduka MpoeKTa; 0o0Jiee aKKypaTHBIE OTYETHI O COCTOSHUM;
Jydliee KaueCTBO KOJ]a; MEHbIIee KOJINYECTBO JOKYMEHTAITUH.

WNHTerpanust mporpaMm  BBITIOJNHSAETCS TIOCPEIACTBOM HOIMANHO20 VTN
UHKPEeMEeHmHO020 TIOIX0A.

Ilo3TanHasi MHTErpauMs COCTOUT U3 TAIIOB, MIEPECUNUCIICHHBIX HIKE:

1. «MomynbHas pa3paboTKay»: MPOESKTHPOBAHUE, KOAUPOBAHKE, TECTUPOBAHUE H
OTJIaJIKa KaKJI0TO Kjacca.

2. «CuctemMHasi MHTErpanus»: oObeJUMHEHUE KIIACCOB B OJIHY OTPOMHYIO CUCTEMY.
3. «CucteMHasi e3UHTETpals»: TECTUPOBAHKUE U OTJIaJIKa BCEH CUCTEMBI.

[IpoOnema mosTanmHOW MHTErpaluyd B TOM, YTO, KOTJIA KJIACCHI B CHCTEME
BIIEPBBIE COEIUHSIOTCS BMECTE, HEM30€KHO BO3HUKAIOT HOBBIE MPOOJIEMbI U HX
MPUYUHBI MOTYT OBITh B 4eM yrojiHo. [TockonbKy y Bac Macca KjaccoB, KOTOPbIE
HUKOT/Ia paHbllle HEe paboTaau BMECTE€, BHHOBHHUKOM MOXET OBITh IUIOXO
MIPOTECTUPOBAHHBIN KJIacc, omuOKa B HHTEpdence MeXIy ABYMs KJIAcCaMH WA
omun0Ka, BhI3BaHHAS B3aUMOJICHCTBUEM JIBYX KJIacCOB. Bce Kiracchl HAXOAATCsI IO
nojo3peHueM. HeompeneneHHOCTh MECTOHAXOXIEHUs 000 U3  mpobieM
coueraerca C TeM (aKTOM, YTO BCE 3TH NPOOJEMBI BAPYT MPOSBISIIOT ceOs
OJTHOBPEMEHHO. JTO 3aCTaBJSIET BaC HMMETh JIEJI0 HE TOJIBKO € MpoOJjeMaMu,



BBI3BAaHHBIMH B3aWMOJICHCTBUEM KJIACCOB, HO W JAPYTHMMH OIIMOKAMH, KOTOPBIC
TPYJIHO IMATHOCTUPOBATDH, TAK KAaK OHU B3aMMOJIEHCTBYIOT.

[ToaTOMY MOATANHYIO MHTETPALIMIO HA3BIBAIOT €IIE «HUHTEerpanuei 60Jb1IIoro
B3pbiBa». [loaTamHyr0 MHTErpalvio Helb3s HAaYMHATh JI0 Hayajga MOCJHEeIHHUX
CTaAuil MpoekTa, Korga OyAyT pa3paOoTaHbl W MHPOTECTUPOBAHBI BCE KIACCHI.
Korga kmaccel, HakoHel, OyAyT OOBEAMHEHBI W MPOSIBUTCS OOJIBIIOE YHCIIO
OIMOOK, MPOTPAMMHCTBI TYT JK€ YAApATCS B IAHUYECKYIO OTJIAJIKy BMECTO
METOJMYECKOTO OTPEICIICHUS U UCTIPABIICHUS OIHUOOK.

JIist HEeOONMBIMUX TPOTpaMM — HET, a JUIA  KPOIICYHBIX — IMOATAITHAs
WHTErpalusi MOXKET OBITh HAWIYUIIMM TMOAXOA0M. Eciu mporpamMma COCTOWT U3
JBYX-TPEX KJIACCOB, TO3TAIHAsi WHTETPAIMsi MOXET COKOHOMUTH Balle BpeMs,
ecnu BaM moBe3eT. Ho B GOJIBIIMHCTBE CIly4aeB WHKPEMEHTHBIA MOAXOJ OyneT
JydIe.

[Ipy MHKpeMeHTHOW WHTErpamuM BBl MMHIICTE W TECTHUPYETE MaJICHbKHE
YY9acTKU MPOTPAMMBI, a 3aT€M KOMOMHHUPYETE ATH KYCOUKH IPYT C JAPYTOM TIO
onHOMYy. [IpH TakoM MOX01€ — MO OJTHOMY JIEMEHTY 3a pa3 — BBl BBITIOJHSACTE
MIePEUNCIICHHBIC Tajiee CHCTBUS:

1. Pa3zpabaTeiBaeTe HEOOIbINYI0, GYHKIIMOHATBHYIO YaCTh CUCTEMBI. DTO MOXKET
ObITh HaWMeHbINas (PYHKIMOHAIbHAS YacTh, camas CIOKHAs YacTh, OCHOBHAs
4acTh WIM UX KOMOMHanus. THiaTeapHO TeCTHUpyeTe U oTiaxuBaeTe ee. OHa
MOCITYKUT CKEJIETOM, Ha KOTOPOM OyIyT HapaliuBaThCS MYCKYJIbI, HEPBbI U KOXa,
COCTABJISIFOIIME OCTAJIbHBIC YaCTH CUCTEMBI.

2. l[Ipoextupyere, Kogupyere, TECTUPYETE U OTIIAXKUBAETE KIIaccC.

3. Ilpukpersiere HOBBIM Kiacc K CcKeneTy. TecTupyeTre M OTJIaKUBaeTe
COCIMHEHHE CKeJieTa W HOBOTO Kjacca. YOexkJaaerech, YTO 3Ta KOMOWHAIus
paboTaer, mpexae 4eMm MepexoiuTh K J00aBJIEHHIO HOBOTO Kiacca. Ecnu nemno
C/IeTIaHO, TOBTOPSIETE MPOLIeCC, HAunWHAas C 1. 2.

NHKpeMeHTHBIN TTOIX0I UMEET MacCy MPEUMYIIECTB Mepea TPAAUIIMOHHBIM
MOATAMHBIM TOIXO00M HE3aBHUCHUMO OT TOTO, KaKyl0 WHKPEMEHTHYIO CTPaTETHIO
BEI ICTIOJIB3YeTE:

Ouwiuoku modxcno nezko ooénapyymcums. Korna Bo BpeMss MHKPEMEHTHOMN
WHTETPAllMA BO3HUKAET HOBAsl MPoOJieMa, TO OYEBHIHO, YTO K 3TOMY MPHUYACTEH
HOBBIK Kkiacc. JInOo ero wuHTEepdeiic ¢ OCTambHOM YacCThIO MPOTPaMMBbI
HeIpaBuJIeH, MO0 ero B3auMOJCHCTBUE C paHEe UHTETPUPOBAHHBIMU KJIaCCAMU
NPUBOAUT K omnoOke. B 1r060M citydae Bbl TOYHO 3HAETE, TJIe UCKATh MPOOIIeMy.

B makom npoexme cucmema panvuie CmaHo8UMCA padomocnocooHoil
Koria koj uHTErpupoBaH U CrOCOOEH BBIMOJIHATHCS, JaXKE €CIM CHCTEMa elle He
IPUTOJHA K MCIHOJb30BaHUIO, 3TO BBITJISIUT TaK, OYJATO 3TO CKOPO MPOMU3OMJIET.
[Ipy WHKPEMEHTHON MHTErpaliy MPOTPAMMUCTBI paHbIEe BUASAT PE3yIbTaThl
CBOCH paboOThI, TO3TOMY WX MOpAJIbHOE COCTOSHHE JIyYIlle, YeM B TOM Ciyd4ae,
KOTJ/Ia OHH TOJ[03PEBAIOT, YTO MX MPOCKT MOXKET HUKOT/A HE CJHeJaTh MEepPBBIN
BIIOX.

Bot nonyuaeme yayuwennviit monumopune cocmosaununa. llpu dacrtout
WHTETPAllMA PEaTN30BaHHAS W HEpean3oBaHHAas (YyHKIUOHAIHHOCTh BHJIHA C
nmepBoro  B3rIsAAa. MeHemkepbl OyayT WMETh JIydillee TPEICTaBICHUE O



COCTOSTHUM TpPOeKTa, BUASL, 4To 50% cucrembl yxe paboTaeT, a HE CIbIIA, YTO
KOJIMPOBAaHHE «3aBEpLICHO HA 99%».

Bovt ynyuwiume ommowenusa c 3axazuuxom. Ecnu dactas uHTErpanus
BJIUSIET HAa MOPAJILHOE COCTOSIHME Pa3pa0OTYMKOB, TO OHAa TaKXE€ OKa3bIBaeT
BJIUSIHUE M Ha MOpaJIbHOE COCTOSHHME 3aka3zuuka. KiMeHThl 00T BHUIIETH
INPU3HAKKU TpOrpecca, a UHKPEMEHTHAas MHTETpals MpeloCTaBiIseT UM TaKylo
BO3MOXHOCTH JIOCTaTOYHO YacTo.

Cucmemnvie mooynu mecmupylomca 20pa3oo noanee. VIHTerpanus
HAYMHACTCS Ha PAaHHUX CTaAMSIX MPOeKTa. Bbl MHTErpupyeTe Kaxablid KIiacc 1o
MEpe €ro TOTOBHOCTH, a HE OKHJasi OJHOTO BHYIIMTEIHLHOTO MEPONPUATHUS IO
UHTETpaly B KOHIE pa3paboTku. [IporpamMmucT TecTHpyeT Kiacchl B 00OHMX
CllydasiX, HO B Ka4eCTBE 3JIEMEHTa O0Ilel CUCTEeMbl OHU HCIIONb3YIOTCSI TOpas3zo
yalle Mpu UHKPEMEHTHOM, YEM IIPU IMO3TAITHOM UHTETPALUH.

Bot morceme cozoamv cucmemy 3a 06onee Kopomkoe epemsa. Eciu
MHTErpalys THIATEJIbHO CIJITAHUPOBAaHA, Bbl MOKETE€ MPOEKTHUPOBATH OJIHY 4YacTh
CUCTEMBI B TO BpEeMsl, KOTJa JIpyras 4acTh YXKe KOAUPYETCS. ITO HE YMEHbIIAET
o0llee YUCIO YeJIIOBEKO-4acoB, TPeOyeMbIX HJisi MOJHOTO MPOEKTUPOBAHMS W
KOJMPOBAHMSI, HO TTO3BOJISIET BIMOJHATh YacTh padOT MapajuiesibHO, UTO SIBISETCS
MPEUMYILECTBOM B TE€X CIIydasiX, KOI/1a BpeMsl HMEET KPUTHUECKOE 3HAUCHHE.

[Ipn mosTamHON WHTErpallMd BaM HE  HYXHO IUIAHUPOBATH MOPSIOK
CO3JaHUsl KOMIIOHEHTOB Ipoekra. Bce KOMIIOHEHTbl ~ MHTETPUPYIOTCS
OJTHOBPEMEHHO, MO3TOMY Bbl MOXXETE pa3palaThiBaTh UX B JIIOOOM MOPSAIKE —
TJIaBHOE, YTOOBI OHU BCE OBLIM TOTOBHI K Hacy X.

[Ipy WHKPEMEHTHON WHTErpalMd Bbl JOJOKHBI IJITAHUPOBATH Oosee
aKKypaTHO. BoJbIIMHCTBO cucTeM TpeOyeT MHTErpali HEKOTOPBbIX KOMIIOHEHTOB
nepea  MHTerpamueil apyrux. Tak 4To IJIaHUPOBAaHUE WHTETPAllUM BIMSET Ha
IUIAHUPOBAHUE  KOHCTPYMPOBAHUS — MOPSIOK, B KOTOPOM KOHCTPYHUPYIOTCS
KOMITIOHEHTBI, JOJDKEH oOecneuyrBaTh MOPSAJOK, B KOTOPOM OHHM OyayT
UHTETPUPOBATHCS.

Hucxoasmas naTerpanus

[Ipu HUCXOASIIEH HMHTErpalMy KJIacC Ha BEPIIUHE MEPAPXHM MHILETCS U
UHTErpUpyeTCsl MepBbIM. BepmmHa wHepapxu — 3TO TIJIaBHOE OKHO,
YIOPABISIOMUN UK TPUIOKEHHUS, OOBEKT, CcoAepammii MeTroa main() B
nporpamme Ha Java, pynkuus WinMain() B nporpammupoBanuu ais Microsoft
Windows wimu ananoruusbie. s paboThl 3TOro BEpXHEro kKiacca MUIIYTCA
3araymky. 3aTeM, M0 Mepe MHTErpalliy KJIAaCCOB CBEPXY BHU3, KJIACCHI 3ariyllek
3aMEHSIOTCS peaTbHBIMH.




[Ipu HUCXOAsIIEH UHTETPALIMU BbI CO3/IA€TE T€ KIIACCHI, KOTOPbIE HAXOISATCA
Ha BEpUIMHE HEPAPXUH, MEPBBIMU, & T€, YTO BHU3Y, — IOCICAHUMH. XOPOIIEH
aIIbTEPHATUBOM HUCXOJSIIEH UHTErpallii B YUCTOM BHUJE MOXET CTaTh MOAXOJ C
BEPTUKAJIbHBIM CEKLIMOHUPOBAHUEM.

Hawano

Kosewy Kowety Konaly
IIpn 3TOM cucTeMy peaJM3ylOT CBEpXy BHHU3 IO 4acCTsAM, BO3MOKHO, IO
ouepeu BhIIEIAS PYHKIIMOHATIbHBIE 00JIACTH U MEPEXOs OT OJTHOM K JIPYTOM.

Bocxoasimas uHTerpaums

{ 1 +
— — —
( t—Eleri-L\ . r— —

[Ipr BocCxonsiel HWHTErpaldd Bbl MUIIETE W HMHTETPUPYETE CHaAvaila
KJIACChI, HaxodIIuecs B HU3y uepapxuu. Jlo0aBieHne HU3KOYPOBHEBBIX KJIACCOB
[0 OJHOMY, a HE BCEX OJHOBPEMEHHO — BOT YTO JENAET BOCXOJIALILYIO
WHTETpAllMI0 HMHKPEMEHTHOM crTparerueit. CHayana Bbl THIIETE TECTOBBIC
JpaiiBepHI ISl BHITIOJHEHUS HU3KOYPOBHEBBIX KIJIACCOB, a 3aT€M JI0OABIISIETE ITH
KJIacChl K TECTOBBIM JpaiiBepaM, MpUCTpaumBasi HMX IO MEpEe  TOTOBHOCTH.
JlobGaBnsist kiacc 0oJjiee BBICOKOTO YPOBHS, BBl 3aMEHSIETE KJIACChl JPaBEPOB
peaJbHBIMU.

Hasano Havano Hasana

Kak wu Hucxomsuryro, BOCXOIAIIYK) MHTETPallMl0 B YHUCTOM BUJE
UCIIOJIB3YIOT PEAKO — BMECTO HEE MOXKHO NPUMEHSITh THOPUIHBIN TOIXOI,
peAN3YIOINN CEKIMOHHYI0 HHTErPALHUIO.

CoHaBUY-UHTErpanmsi

[TpoGiiemMbl ¢ HUCXOMSIIEH W BOCXOJSAIICH HWHTErpalydsMH B YMCTOM BHJIC
IPUBEIM K TOMY, YTO HEKOTOPBIE 3KCHEPTHI CTaIM PEKOMEHIOBATH COHJIBUY-
MMOJIXO/I.



Koneny

Cnavayia Bbl 00bEIMHSETE BRICOKOYPOBHEBBIE KJIACCHI OM3HEC-00BEKTOB Ha
BEPIIMHE HEPaAPXUMU. 3ateM no0aBiseTe KJIAcChl, B3aUMOJCHCTBYIOIIUE C
arrmapaTHOM YacThIO, U MIMPOKO UCHOJIb3YEMbIE BCIOMOTAaTEIbHBIE KJIACCHI B HU3Y
nepapxun. Hamocnenok Bbl OCTaBIsieTe KJIacChl CPETHETO YPOBHSL.

PUCK-OpHEHTHPOBAHHAS UHTETIPALIUA

Puck-opueHTUPOBAHHYI0O  HMHTErpallio, KOTOPYIO TaKXKE  Ha3bIBAIOT
«UHTEerpanueii, HaunHasi ¢ caMbIX clOKHBIX yacTei» (hard part first integration),
MOX0Xa Ha COHIABUY-MHTETPAIMIO TEM, YTO TBITACTCS H30eXaTh MpooIieM,
MPUCYIIUX HUCXOASALIECH WM BOCXOJIAIIEH MHTErpauysaM B YUCTOM Buue. Kpowme
TOr0o, B HEM TaKXKe €CTh TEHJACHIUSA K OOBECIWHEHHIO KJIACCOB BEPXHETO H
HIDKHETO YPOBHEH B TMEPBYIO Ouepellb, OCTaBIISIsl KJIACChl CPEAHErO0 YPOBHSA
Harocneqok. OnHako cyth B Apyrom. IIpu pHCK-OpHEHTUPOBAHHOW HMHTETPaALlUU
Bbl OINPENCISIETE CTENEHb PUCKA, CBS3aHHYIO C Ka)XIbIM KjaccoM. Bbl pemaere,
KaKHU€ YaCTU CUCTEMBI OYIyT CaMbIMU TPYAHBIMH, U PEAJIU3YETE UX MEPBHIMHU.

DOYyHKIMOHAJIbHO-OPUEHTUPOBAHHAS HHTErPALNsI

Eme oaun moxon — wuHTErpamuss OgHON (YHKIMH B KaKJIbIH MOMEHT
BpemeHu. [log «dyHKIMEH» MOHMMAETCS HE HEYTO pacIUIbIBUaTOe, a KaKoe-
HUOYAb TOJAJAIONIEECS  OIpeeICHUI0 CBOWCTBO CHUCTEMBI, B KOTOPOi

BbINIOJIHAEeTCST uHTerpauus. Koraga uHTerpupyemass (yHKUMS MPEBBIIIAECT IO
pa3MepaM OTHENIbHBIM Kjacc, TO «EAUHHIA TPUPALIECHUS» HHKPEMEHTHOM
UHTETpali CTAHOBUTCS OOJbIIE OTIAEIBHOIO Kiacca. JTO HEMHOTO CHHUXKAET
IIPEMMYIIECTBO MHKPEMEHTHOIO IMOAXOAA B TOM IUIAHE, YTO YMEHBIIAET Ballly
YBEPEHHOCTh 00 MCTOYHHMKE HOBBIX OMIMOOK. OAHAKO €ciau BBl TIHIATEIBHO
TECTUPOBAIM KJIACChl, peasn3yIolue 3Ty (YHKIUIO, Nepel UHTETpaluen, TO 3TO
JUIIb  HEOOJBIIOW HEAOCTAaTOK. Bbl  MoOXeTe HCHojib30BaTh  CTPaTEruu
MHKPEMEHTHOM MHTErpallyd PEKypCUBHO, C(pOPMUpOBAB CHadasla W3 HEOOIBIIHX
KYCKOB OTJI€JIbHbIE CBOMCTBA, & 3aT€M UHKPEMEHTHO OOBE/IMHUB X B CUCTEMY.

PyHKLER | — CKBRET
(kanpumep, men) £

Wunz DYHKUMA 3 WKHM DYHKIMA 5 uunnﬁ

OOGBIYHO TpollecC HauMHAETCA ¢ (POPMHUPOBAHUS CKEJETa, MOCKOJBKY OH
CHOCOOEH TMOAJIEPKUBATh OCTAIBHYIO (YHKIIMOHAJIBHOCTh. B WHTEpaKTHUBHON
CHCTEME TAKOW HW3HAYAJIIbHOM ONIMEW MOXKET CTaTh CUCTEMa WHTEPAKTUBHOIO
MEeHI0. BBl MOXeTe MPUKPEIUIATh OCTATBHYIO (DYHKITMOHAILHOCTh K TOW OIIIIUH,
KOTOPYIO UHTETPUPOBAIHA NIEPBOU.



T-o0pa3Hast UHTErpanus

[Tocnequuii mogxon HasbiBaetrcs «T-oOpaszHoi uHTerpammeit». Ilpu Takom
MOJIXOJIE BBHIOMPACTCS  HEKOTOPBIM  BEPTUKAJIbHBIN CJIOH, KOTOPBIN
pa3pabaThiBaeTCs M HMHTETPUPYETCS paHblIe JAPYTUX. OTOT CIOH JIOJDKEH
MPOXOAUTh CKBO3b BCIO CHUCTEMY OT Hadajla JO KOHILA W TO3BOJIATH BBISABIATH
OCHOBHBIE MPOOJIEMBI B AOMYIICHUSX, CACTAHHBIX PU IPOESKTUPOBAHUN CUCTEMBI.
Peanu3oBaB 3TOT BepTUKAIBHBIM y4acTOK (M YCTPAaHUB BCE CBSI3aHHBIC C ATHUM
npoOIeMbl), MOXKHO pa3pabaThiBaTh OCHOBHYIO KaHBY CHCTEMBI (HAmpumep,
CUCTEMHOE€ MEHIO i1 HACTOJIBHOTO MPWIOXKEHHs). ITOT MOAXOJA YacTo
KOMOMHUPYIOT C PHUCK-OPUEHTUPOBAHHOW M (HYHKIIMOHATIHLHO-OPUEHTUPOBAHHON
VHTETPALUSMHU.

Conep:xkanue padoTbl:
3ananue
1. OpopMuUThH BHEIIHIOW CHEIU(BUKAITHIIO.
2. CocTaBUTh B BUJE OJOK-CXEMbI aJITOPUTM PEUICHUS 3a/1a4u.
3. CnpoekTupoBath M pa3pabdoTaTh MOAYJIM MPOTpaMMBbl JJIsl PEIICHUS 33/1a4u Ha
JTH000M $I3bIKE TPOrPAMMUPOBAHMUSL.
4. BpINOJHUTH OTIAAKY U TECTUPOBAHUE MOAYJIEH MPOrpaMMBbl.
5. BBINOJIHUTh MHKPEMEHTHYIO MHTEIPALUIO MOJYJIEH C UCIOJIb30BAHUEM OJTHOTO
U3 MOAXOM0B.
6. BpINOJIHUTE CUCTEMHOE TECTUPOBAHUE TPOTPAMMBI.
7. OpopMuUTh OTUET IO MPAKTUUECKOU padoTe.
OT14er MO NpPaKTHYECKOH padoTe J0/KeH BKIKYATD:
1. BuemHo10 crienupukanuio.
2. AroputM penieHus 3agadm.
3. TexkcTt mporpammel Ha A3BIKE IPOIPAMMUPOBAHHS.
4. HaGop TecToB aJsl OTIaAKH MOAYJIEH MPOrpaMMBl.
5. Onncanue nporecca MHTErpalvi MOIYJIEH.
3amava: 3agaH ABYMEpHBIM MaccuB pazMepHocTh n*m. OTcopTupoBaTh
AJIIEMEHTBI CTPOK MAacCHBA 0 BO3PACTAaHUIO 3HAYEHMI, a 3aTEM OTCOPTHUPOBATH
CTPOKHM MaccuBa M0 BO3PACTAHUIO CPETHETO apU(PMETHUECKOTO SJIEMEHTOB CTPOK.
Peanu3oBath COPTUPOBKY pa3sHbIMH CIIOCOOAMH U CPaBHUTH 3((HEKTUBHOCTH ATUX
Croco0OB AJI Pa3HbIX UCXO/JHBIX IaHHBIX.
KoHTpoJibHBbIE BOIPOCHI.
1. 3nauenue (aspl HHTETpaALMU TPOTPAMMHBIX MOJTYJICH.
2. ITonxoasl K MHTETPUPOBAHUIO MPOTPAMMHBIX MOJIYJIEH.
3. D PexTUBHOCTD U ONITUMHU3ALINS TPOTPAMM.



IMMPAKTUYECKAS PABOTA Ne 9
Tema: TectupoBanue uHTepdeica moab30BaTe/ss CpeacTBaMu
HHCTPYMEHTAJIbHOM cpelbl pa3padoTKu

Hean pa0GoThbl: MONyYeHUE TMPAKTHUECKUX HABBIKOB aBTOMATHUYECKOM
reHepalny TeCTOB Ha OCHOBE (POPMAJILHOTO OMMCAHMS.

Oo6opynoBanme: ITIK, nporpammHoe oOecrieuenne — Rational Rose, MS
Word, HHCTPYKIIMH IO BBITIOJIHEHUIO PA0OTHI.

CnpaBo4yHbIii MaTepHaJ:

[IpakTHuecku Bce MPOrpaMMHBIE CUCTEMBI MPEAyCMaTPUBAIOT UHTEpdEIiC ¢
ormeparopoM. [Ipaktuuecku Bcerma »ToT mHTepdeiic — rpaduueckmii  (GUI —
Graphical User‘s Interface). CooTBeTCTBEHHO, aKTyalbHa M 3aja4a TECTUPOBAHUS
co3aBaeMoro rpaduueckoro narepdeiica. Boodie rosops, 3aga4a TeCTUPOBAHUS
CO37aBa€MbIX MPOTPAMM BO3HUKJIA MPAKTUYECKH OJHOBPEMEHHO C CaMUMU
nporpamMMmamu. M3BecTHO, 4TO 3Ta 3a/1aya OYeHb TPYAOEMKa KaK B CMBICIIE YCUIIHNA
M0 CO3JaHUIO0 JOCTATOYHOTO KOJMYECTBA TECTOB (OTBEUAIOUINX 3aJaHHOMY
KPUTEPUIO TECTOBOTO TOKPHITHS), TaK U B CMBICIE BPEMEHH MPOTOHA BCEX ATHX
TecToB. [loaTOMY pemienne 3Toi 3aa4n CTaparoTCsi aBTOMaTHU3UPOBATb.

Jlnsg  pemieHuss 3amaud  TECTUPOBAHUS TPOrpaMM C  MPOTPaAaMMHBIM
untepdeiicom (APl — Application Program Interface: BbI30BBI MeTONOB WM
poLENyp, TMEpPEeChUIKM COOOLIEHUH) U3BECTHBl MOJIXOIbl — METOAbl U
MHCTPYMEHTBI — XOPOIIO 3apeKOMEHI0BaBIIMe ce0s B uHaycTpuu cosnanus I10.
OcHOBa 93THUX TMOAXOJOB CIEAyIOmas: co3maercs ¢opManbHas crenudukanus
MPOrpamMMBbl, U TIO TON CHeNU(PUKAIMKA TEHEPUPYIOTCS KaK CaMU TECThl, TaK U
TECTOBBIE  OPaKyJibl — MPOTrpaMMbl, MPOBEPSIONIME MPABUIBHOCTh IMOBEICHUS
TECTUPYEMOU MTPOTPaAMMBI.

Crneundukanuu, kak Habop TpeOOBaHMI K CO37aBaeMOil MpOrpamme,
cyliecTBoBaiiM Bcerjga. KimrodeBbIM CIIOBOM  371ech  SIBIsieTcsl  (popmalibHast
cnenuukanusa. DopmanbHas cneuuduranus — 310 cneuudukanus B Gopme,
JoTycKarolei ee popmalibHbIe ke TpeoOpa3oBanusi U 00pabOTKY KOMITBIOTEPOM.
DTO0 MO3BOJISIET aHAIU3UPOBATH HAOOP TPEOOBAHUI C TOUKH 3PEHHUS WX MOTHOTHI,
HEMPOTHUBOPEYUBOCTH H T.II.

Jnis 3a1aun aBTOMATU3alMKA TECTUPOBaHUs 3Ta hopMasbHasi 3aUCh JODKHA
Takke oO0ecreurnBaTh BO3MOXKHOCTh OINUCAaHUS (OPMajIbHOW CBS3H MEXKIY
MNOHATUSIMU, HCIOJb3YEMbIMU B  CHeUU(UKAIMKA, U CYIIHOCTSIMHU  sI3bIKa
peanu3alyu MporpaMmsl.

[IpaBUIBHOCTH (DYHKIIMOHUPOBAHUS CUCTEMBI OINIPECIIAETCS COOTBETCTBUEM
peajIbHOrO TMOBEJIEHUSI CHUCTEMbl JTAJIOHHOMY TMOBeACHHIO. [l Toro, 4ToOBI
KaueCTBEHHO OIpEAeNsITh 3TO COOTBETCTBUE, HYXHO YyMETh (OpMaIn3oBaTh
ATAJIOHHOE TMIOBEJEHUE CHUCTeMBbl. PacmpocTpaHEeHHBIM CIOCOOOM OMUCAHUSA
MOBEJICHUSI CUCTEMBI SBISIETCSl omnucanue ¢ momompio auarpamm UML (Unified
Modeling Language). Cranmapt UML mnpemmaraer ucnojib30BaHUE TPEX BHJIOB
JarpaMm JjIsl OMcanus rpaduueckoro narepderica CuCTEMBI:

— Jlnarpammel ciieHapueB ucnodibzoBanus (Use Case).
— Jlmarpammsel koHeUHBIX aBToMaToB (State Chart).
— Jlmarpammsl neictBuii (Activity).



C nmomompto  UML/Use Case diagram MOXHO ONHMCBHIBaTH Ha BBICOKOM
YpOBHE HAOOpbI CIIEHAPHEB MCIOJIb30BAHUS, MOJJACPKUBAEMBIX CHUCTEMOM.
JlaHHBII TOAXOA WMEET P MNPEUMYILIECTB M HEAOCTATKOB IO OTHOIICHUIO K
JPYTUM MOJAXOAaM, HO CYIIECTBEHHBIM C TOYKH 3PEHHUs aBTOMAaTHU3alluH IT'€HEPALNH
TECTOB SIBJISIETCSA HEJOCTaTOYHAas (hOpMalibHAsi CTPOTOCTh OTKMCAHMUS.

[Iupoko pacmpoctpaneHo ucrnonbzoBanue UML/State Chart diagram s
crienuuKaIuyu MOBEICHUSI CUCTEMbl, U TaKOW MOJX0Jl O4YeHb YyJ00CH C TOYKHU
3peHus TeHepauuu TecToB. Ho cocraBnenue crnenuduKanuy MOBEICHUS
COBPEMEHHBIX CUCTEM C MOMOIIbIO KOHEUHBIX aBTOMATOB €CTh OUYE€Hb TPYAOEMKOE
3aHSITME, TaK KaK 4YHUCIO COCTOSIHUM CUCTeMbl OuYeHb Benuko. C pocToMm
(GYHKIIMOHATBHOCTH CUCTEMBI CIElU(UKAIMs CTAaHOBUTCS BCE MEHEE M MeEHee
HarJIsIHOM.

[lepeuncneHHble HEIOCTAaTKU ASTUX MOAXOJ0B K OINUCAHUIO TOBEACHUS
CHUCTEMBI TIPEOJIOJIEBAIOTCA C IOMOIIBIO Auarpamm nerctBuit (Activity). C onHoM
ctoponbl HoTanus UML/Activity diagram siBasiercst Oojiee CTpOroi, 4eM Yy
CIIEHApUEB HCIIOJIb30BaHUs, a C APYroil CTOPOHBI MPETOCTABIIAET 00JIee IUPOKUE
BO3MOXXHOCTH 10 CPaBHEHUIO C IMarpaMMaMy KOHEYHBIX aBTOMATOB.

Jlns  co3manus mpoToTHNa paboTarolied BEpCUM  JAHHOTO MOJXO0/a
UCIosb3yercst UHCTpyMeHT Rational Rose. B nepByto ouepens 1 cnenuukanuu
rpaduueckoro wuHTepderica Moab30BaTeNsl MPU MOMOIIM JUarpamMM JAeHCTBUM
UML.

JIns 1poroHa CreHEpUpPOBAHHBIX MO JAHArpaMMe  COCTOSIHMM TECTOB
uCIoabp3yeTcs UHCTpyMeHT Rational Robot. M3 Bo3MokHOCTEl WHCTpyMEHTa B
paboTe MbI UCIIOJIB30BAIIU CIAEAYIOIINE:

1. BO3MOXHOCTb BBINOJIHATH TECTOBBIE BO3ACHCTBHS, COOTBETCTBYIOLIUE
nepexoaam MeXay COCTOSHUSIMU B ClieIU(DUKAIUH.
2. BO3MOXHOCTH MPOBEPSATH COOTBETCTBHE CBOMCTB OOBEKTOB PEaTbHON CHCTEMBI
U STAJIOHHBIX CBOMCTB, cojepKaiuxcsa B creuudukanuu. M3 TeX BO3MOXHOCTEH,
KOTOpBI€ JOCTYIHBI C MOMOIIBIO 3TOT0 MHCTPYMEHTA, UCIOJIb3YETCS MPOBEPKA
CJIEIYIOIINX CBOMCTB OOBHEKTOB:

— Hamuune wu cocTositHue OKOH (3arojioBOK, AaKTUBHOCTb, JOCTYIHOCTb,
CTaTycC).

— Hamnume m cocrosHue Takux o00BekTOB, Kak PushButton, CheckBox,
RadioButton, List, Tree u ap. (TE€KcT, JOCTYTHOCTh, pa3Mep).

— 3nadenne Oydepa oOMeHa.

— Hanuuwne B onepaTUBHOM MaMSTH 3aYIIEHHBIX IPOIECCOB.

— CymecTBoBaHue (haiios.

OHBrpakED
COCTOAHHIA

—| TELT 0Bk Habop

w

nnum:am-?\ pEEy ML TATE

TECTOB TECTHDOERHKA

FEHEpATOR
TacTaE

['eneparop CTpOUT MO AMAarpaMMme COCTOSHUN HA0Op TECTOB. Y CIOBHEM
OKOHYaHMS PAbOTHI TeHepaTopa SBIISICTCS BBHITIOJHEHHWE TECTOBOTO MOKPHITHS. B



JTAHHOM CJIy4ae B Ka4eCTBE MOKPBITHUS ObUIO BHIOPAHO YCIOBHE MPOXO0J]a MO BCEM
pebpam rpada COCTOSIHUM, TO €CTh BBIMOJIHEHUS KaXKJI0TO JOCTYIMHOTO TECTOBOTO
BO3JICMCTBUS U3 KaXKI0TO TOCTHUKUMOTO COCTOSIHUS.

ABTOMaTMYECKass TeHepalus TECTOB [0 JAuarpaMMaMm JEHCTBHM HMEET
CIEAYIOUIME IMPEUMYLIECTBA MEPEN OCTAJIbHBIMHU IOIXOJAMH K TECTHPOBAHUIO
rpaduueckoro uHrepdeiica.

['enepaTop TecToB ecTh mporpamma (script), HarucaHHas Ha si3bike Rational
Rose Scripting language (pacumpenue k s3piky Summit BasicScriptLanguage). B
Rational Rose ecTb BCTpOCHHBI WHTEPIPETATOP WHCTPYKIIUI, HANMMCAHHBIX HA
3TOM SI3bIKE€, IMOCPEJACTBOM KOTOPOTO MOKHO OOpamarbcsi KO BCeM OOBEKTaM
MOJIeNU (TuarpaMMbl COCTOSIHUI).

— Coernudukaiyss aBTOMAaTHYECKH WHTEPHPETUPYETCS (TeM caMbiM OHa
POBEPSAETCS U KOMIMIIUPYETCSI B HAOOP TECTOB).

— Ecnu kakas-to QyHKIMOHAIBHOCTh CUCTEMbI W3MEHUJIACh, TO AUArpaMmmy
COCTOSIHMM JOCTaTOYHO MW3MEHUTh B COOTBETCTBYIOUIEM MeECTe, U 3aTeM
CTeHEpUpPOBATh HOBBIM TECTOBBIM HaOOp. DaKTUUECKH, 3TO CHUMAET OOJIBIIYIO
4acTh MPOOJIEM, BOSHUKAIOIIUX TIPH OPTAaHU3AIUN PETPECCUOHHOTO TECTUPOBAHUS.

— TapaHTusl TECTOBOTO MOKPHITUA. JTa TapaHTUsl JTA€TCSl COOTBETCTBYIOIINM
anropuTMoM 06xoza rpada COCTOSTHHM.

Conepsxxkanue padorbl:

3ananue:

1. Cdopmuponath JarpaMMy BapUaHTOB HCIOJNb30BaHUA IS 3aJlayu
npakTuyeckoi padboTsl Ne 1.
2. CrenepupoBaTb HaOOp TECTOB.
3. CocTaBUTh OTYET MO MPAKTUYECKON padoTe.
OT4eT MO NpPaKTUYECKOI padoTe J0JIKEH BKIKYATH:
1. IlnarpaMMy BapUaHTOB UCITOJIb30BAHUSI.
2.®aiin ¢ TeCTOBBIM HAOOPOM.



INPAKTHYECKAS PABOTA Ne 10
Tema: PazpadoTka TecTOBBIX MOAYJIeH MPOEKTA IJISl TECTUPOBAHUSA
OTACJbHBIX MOAYJIEH

Leapr padoTBI: TMONYYEHHE TMPAKTUYECKMX HABBIKOB HCIIOIb30BAHUS
CPEACTB aBTOMATU3ALIMN TECTUPOBAHUS.

Oo6opynoBanme: I1K, nporpammuoe obecnieuenue — Visual Studio, Rational
Robot, MS Word, nHCTpyKIIMH TIO BBITIOJIHEHUIO PAOOTHI.

CnpaBo4yHbIii MaTepHaJ:

Jliist Toro, 4ToOBI MPOAOHKATH TECTUPOBAHUE, KOTJa OJUH TECT HE MPOIIIET,
B TeHepaTope TECTOB BCTPOEHA BO3MOXHOCTH BbIOOpa — TE€HEPUPOBATH OJIUH
OOJBIION TECT WK HA0Op aTOMapHBIX TECTOB.

ATOMapHBIi TECT — TOT, KOTOPBIA HE TpeOyeT MPUBEACHHS CHCTEMBI B
COCTOSIHUE, OTJIMYHOE OT HAYaJIbHOT'O COCTOSIHHUSI.

B cBs3M ¢ HaiMuMeM OrpaHUWYEHUsS HHCTPYMEHTAa MPOrOHA TECTOB Ha
TECTOBYIO JUIMHY, B TECTHI MOCIE KaXKIO0W 3aKOHYEHHOW MHCTPYKIMU BCTaBISETCSA
CTpoka pa3pe3a. Bo Bpemsi mporoHa mno 3TUM CTPOKaM OCYIIECTBIISIETCS pa3pes
TecTa B Cilyyae, €Clid €ro JJIMHa MpPEeBbIIIAET AONMyCTUMOe orpanuueHue. Ilocne
MPOXO’KJICHUS YaCTH TECTA JI0 CTPOKU pa3pe3a MpOoI0HKAECTCS BHIMOIHEHUE TECTA C
MEPBOM MHCTPYKIMHU, CIEIYIOIIEH 3a CTpOKOM paspe3a. Hapesky u cam mporon
TECTOB OCYLIECTBIISIET MPOTOHILUK TECTOB.

B kadectBe mporoHmmka TecToB Mbl Ucionb3dyeM Rational Robot, koTopsiit
BBHITIOJIHAET CreHEpUpPOBAaHHBIE HA0OpHl HHCTPYKIMWA. B ciydae ymadyHoro
BBITIOJTHEHUS BCEX MHCTPYKLHM BEIHOCUTCS BEPAMKT — TECT Mpolell. B mpoTuBHOM
cly4yae, €Cclii Ha KaKOM-TO JTall€ BBINOJHEHHS TECTa, MOBEJICHHE CUCTEMBI HE
COOTBETCTBYeT TpeOoBaHUsAM, Robot mpekpaiaer ero BBIIOJHEHHUE, BBIHOCA
COOTBETCTBYIOIIMM BEPIUKT — TECT HE MPOLIEIL.

Conepsxkanue padorbi:

3ananme:

1. BoImOMHUTE TECTOBBINM HAOOP MPAKTUYECKON paboTh Ne 2.
2. IIpoananm3upoBaTh OTYET O MPOXOKIECHUU TECTOB.
3. CocTaBUTH OTYET MO MPAKTUYECKON paboTe.

OTyer Mo NpakTHYECKO padoTe 10/I’KeH BKJIKYATH:

1. Otyer 0 NpOXOKIEHUH TECTOB.
2. AHanu3 oT4yeTa 0 MPOXO0KIECHUU TECTOB.



IMPAKTUYECKAS PABOTA Ne 11
Tema: BbinosiHeHHe PYHKIMOHAJIBHOTO TECTUPOBAHUSA

Heans paGoThl: MOJYyYUTh MPAKTHUECKUE HABBIKKM Pa3pabOTKU TECTOB Ha
OCHOBE BHEIIHEH crieliu(puKaALMK POTPAMMBI.

Oo6opynoBanme: IIK, mporpammuoe obGecrieuenne — Visual Studio, MS
Word, HHCTPYKIIMH TIO BBITIOJIHEHUIO PA0OTHI.

CnpaBouyHbIi MaTepHaJI:

[Iporpamma B cllydyae TECTUPOBAaHHUS C YHOPABICHUEM 1O JTaHHBIM
paccMaTpuBaeTcsd Kak '"'depHbIM SAIMMK", W 1EIbI0 TECTUPOBAHUS SIBISIETCA
BBISICHEHHE 00CTOSTEIHCTB, B KOTOPHIX MOBEIEHNE TPOrPAaMMbl HE COOTBETCTBYET
cnenuukamuu. PaznmuuaroT criemyromme MeToabl  (OPMHUPOBAHMS TECTOBBIX
HA0OpOB: DKBHBAJICHTHOE pa30HMEHHE; aHAJIU3 TPAHWYHBIX 3HAYEHUW; aHaJIu3
MPUYUHHO-CJICICTBEHHBIX CBA3EH; MPENoyioxKeHue 00 omuoKe.

JKBUBAJICHTHOE pa30ueHue.

O6nacTe Bce€X BO3MOXKHBIX HAOOPOB BXOJHBIX JaHHBIX MPOTPaMMBbl IO
KOKIOMY MapaMeTpy pa30MBalOT HAa KOHEYHOE YHUCJIO TPYIIN - KAACCO8
IKeueanenmuocmu. Jlji1 COCTABJIECHMSI KJIACCOB JKBUBAJICHTHOCTU HYXHO
nepedpaTh OrpaHUYEHUs, YCTAHOBJICHHBIC [JISl Ka)KJOTO BXOJHOIO 3HAUYEHHUS B
TEXHUYECKOM 3aJJaHuM WM Tpu  yTouHeHun crnenudpurkanuu. Kaxmgoe
orpaHuyeHue pa3oMBaIOT Ha ABE WK 00Jiee FPYIIIL.

I'pannyHbIC 3HAYECHUS.

I'pannunble  3HAYEHUs — OTO 3HAYEHUS HA TPAHUIAX KJIACCOB
HKBUBAJICHTHOCTH BXOJIHBIX 3HAYEHUI WM OKOJIO HUX.

AHAJIN3 NIPUYMHHO-CJIEICTBEHHBIX CBA3CIA.

Meron ananuza npuuuHHO-C1€0CMEEHHBIX C6A3€ll TO3BOJISET CUCTEMHO
BBIOMPATH TECTHI, UCIIONB3Ys anreOpy JOTUKHU. [Ipuyunou Ha3bIBAIOT OTICIHHOE
BXOJIHO€ YCJIOBME WJIH KJIACC HKBUBAJICHTHOCTU. (redcmeuem — BBIXOAHOE
yCIIOBUE WM TpeoOpa3oBaHUE CHCTEMBI. Ves 3akirodaeTcs B OTHECEHUH BCEX
CJEACTBUM K MPUYMHAM, TO €CTh B YTOUHEHUU MIPUUNHHO-CJICICTBEHHBIX CBS3EH.

IIpeanosoxenne 00 ommoKe.

MeTo OCHOBaH Ha MHTYUIIMH MPOTPAMMHUCTA C OOJIBIINM OIBITOM PaOOTHI.
CocraBnsieTcss CIHUCOK, B KOTOPOM IEPEUYUCISIOTCS BO3MOKHBIE OIIMOKH WITU
CUTyallud, B KOTOPBIX OHU MOTYT IMOSBUTHCS, a 3aTeéM Ha OCHOBE CIIHCKa
COCTAaBJISIIOTCS TECTHI.

Conepxanue padoThbI:

3axanmue.

1. Ha ocnoBe BHemHe# crnenudukanuu 3amaun [Ipaktudeckoro 3anstust NoS
COCTaBUTh HAOOP TECTOB HA OCHOBE MOJIX0JIa «UYEPHOTO SIITUKAY.
2. [IpoBecTu TECTUPOBAHKUE MPOTPAMMBI.
3. OdopMuUTh OTYET MO MPAKTUUYECKOI padoTe.
OTt4er Mo NpakTH4YeCcKoil padboTe J0J7KeH BKJIIOYATh:
1. Baemmnroro crienudukaiuto.
2. AITOpUTM pELICHUS 3a0a4H.
3. TekcT mporpaMMbl Ha A3bIKE MPOTPAMMUPOBAHUS.
4. HaGop TecToB Ha OCHOBE MOJXOJa «YEPHOTO SIIIUKAY JIJIST OTIAIKUA TPOTPAMMBI.



IMPAKTUYECKAS PABOTA Ne 12
Tema: TecTupoBaHUe HHTErpaALIMKA

Heanb padoThbl: MOMYyYUTh MPAKTUYECKUE HABBIKM OTJIAJKU MPOTPAMM C
MOMOIIBIO OTJIaJ4MKa CPEbl MPOTPAMMHUPOBAHUSI.

Oo6opynoBanme: IIK, mporpammuoe obGecrieuenne — Visual Studio, MS
Word, uHCTpYKIIMH MO BBIMOJHEHUIO PaOOTHI.

CnpaBouyHbIi MaTepHaJI:

Otnanka — 3TO TpoOIECC OMPENETICHUS W YCTPAaHEHUS MPUYHH OIIHOOK.
OTUM OHa OTJIMYaeTCS OT TECTUPOBAHHWSA, HAMPABIEHHOTO Ha OOHApyXEHUE
ommbOoK. B HEKOTOPHIX MpoekTax oTianaka 3anumaeT 10 50% o0Imero BpemMeHu
pa3paboTku. MHOrMe MPOrpaMMHUCTBI CUHUTAIOT OTIAAKY CaMbIM TPYIAHBIM
aCIEKTOM IMporpaMMupoBaHusi. JIJisi COKpalieHuss BpeMEHU OTJIAJKH HEOOXOIUMO
M0JIb30BATHCSl HAYYHBIM TTOJIXOJIOM.

Knaccuuecknit HaydHbIM MOJXO0/ BKIIOYAET CIEAYIOIINE ITAIIbI:

1. COoop maHHBIX ITPU TOMOIITY TTOBTOPSIOIIUXCS SKCIIEPUMEHTOB.

2. ®opMyIUPOBAHUE THUIIOTE3bI, OOBICHIIONIEH PEIICBAHTHBIC JaHHBIC.

3. Pa3paboTka d3KcIepuMeHTa, TMPU3BAHHOTO TMOJATBEPAUTH WM ONPOBEPTHYTH
TUTIOTE3Y.

4. IloaTBepKAEHNE WIK ONPOBEPHKEHUE TUIIOTE3BI.

5. IloBTOpeHue mpoliecca B ciiyyae HaJJo0OHOCTH.

OddexTuBHBIN METO TOUCKA 1e(DEKTOB MPU OTIATKE C UCIOIH30BAHUEM

HAYYHOTO MOAXO0a MOXKET ObITh OMUCAH CIICTYIONIUMU IIaraMu:

1. Crabunu3anus OumoKH.

2. OnpeneseHre UCTOYHUKA OITHOKH.

a. COop MaHHBIX, MPUBOALIUX K T€PEKTY.

b. AHanmu3 coOpaHHBIX JaHHBIX U (HOPMYITUPOBAHUE TUMOTE3bI, OOBIACHSIONICH
nedexr.

c. Omnpenenenne cmoco0a TOATBEPKIACHUS WM OMPOBEPKCHHUS THUIIOTE3HI,
OCHOBAHHOTO WJIM HA TECTHPOBAHHUU MPOTPAMMBI, HJIM HA U3YICHUH KOJA.

d. TlonTBepkacHNE WIM ONPOBEPKEHUE THUIIOTE3BI MPH TOMOIIU IMPOIEIYPHI,
ONpe/IeICHHOM B 1. 2(C).

3. UcnpaBnenue nedekra.

4. TectupoBaHUE UCTIPABJICHHUS.

5. ITouck mMoXoKux OIMMOOK.

Crioco0 nmoaTBep KICHUS UIIA OIIPOBEPKEHUS TUTIOTE3bl MOXKET ObITH OJTHUM

U3 CIEAYIOIIETO CIHUCKA:

1. cokparnieHre nogo3pUTeNbHON 00J1aCTH KOAa;

2. MpoBEpKa KJIACCOB U METOJIOB, B KOTOPBIX JIe(hEeKThl 0OHAPYKUBAJIUCH PAHEE;
3. mpoBepKa Ko0Ja, KOTOPbIA U3MEHSUICS HEJIaBHO.

Otmamka — 3TO TOT 3Tam pa3pabOTKH MPOTPAMMBI, OT KOTOPOTO 3aBHCHT
BO3MOXKHOCTh €€ Bblllycka. KoHeuHo, ydiie Bcero BooOlie u3deratb OUIMOOK.
OnHako TOTPAaTUTh BpEMsl Ha YJIydIlICHUE HABBIKOB OTJIAJIKHM BCE K€ CTOMT,
noTOMY 4YTO 3(P(GEKTHBHOCTh OTJIAJIKH, BBIMOJHAEMON JIYUYIIUMU W XyAIIAMA
IPOrpaMMUCTaMHU, pa3indaeTcs MUHUMYM B 10 pas.



CucreMaTHYHBI TOAXOJ K TOUCKY M HCHPABICHUIO OIMIMOOK —
HEMPEMEHHOE YCJIOBHE YCHEIIHOCTU OTiaAKu. OpraHusyite OTIaKy Tak, 4YTOOBI
Kbl TecT npubiamxan Bac kK nenu. Mcnonp3yiite Hayunsiii Meton Otnagku.
[Ipexxne yeM npucTynaTh K UCIPABICHUIO TIPOTPAMMBI, TOUMUTE CYyTh MPOOIEMBI.
CrnydaiiHble MPEANOJIOKEHHUsSI O MPUYMHAX OMIMOOK M ClIy4ailHble HCIpPaBICHUS
TOJBKO yXyJALIAT IPOTrpaMMy.

YcTaHOBUTE B HACTPOMKAX KOMIMJIATOpPA CaMbld  CTPOIMM YPOBEHb
JMArHOCTUKH M YCTPaHSANUTE MPUYMHBI BCEX OMIMOOK U MPEAYPEKICHUI.

NHCcTpyMEeHTBI OTJIAIKK 3HAYUTENIbHO 00JierdaroT pa3padotky [10. Haitnute
VX Y UCTIOJIb3YWUTE.

bonsmmHCTBO coBpeMeHHBIX cpen mnporpammupoBanus (Delphi, C++
Builder, Visual Studio w T.1.) BKJIIOYAIOT CpEACTBAa OTIAAKHA, KOTOPHIC
o0ecreunBaroT MaKCUMAIIbHO 3G (HEKTUBHYIO OTNIaaKy. OHU MO3BOJISIOT:

— BBINOJIHATH NOPOrpamMMy MO IaraM, IMpUYeM Kak C 3ax0JI0M B
HNOJANPOTPAMMBI, TAK U BBIMOJIHSS UX LIEJIUKOM;
— TpeaycMaTpuBaTh TOUYKH OCTAHOBA;
— BBIIOJIHATH IIPOTPAMMY JI0 OIIEPATOPA, YKA3aHHOTO KypCOPOM;
— OTOOpakaTh  COJEPKMMOE  JIFOOBIX TIEPEeMEHHBIX TMPH  IOIIArOBOM
BBITIOJIHEHUU;
— OTCJIEKUBATh MOTOK COOOUICHUH U T.II.
Conep:xkanue padorbl:
3aganue.
1. CoctaBuTh B BHUE OJOK-CXEMbI aJITOPUTM PEIICHUS 3a/1auu.
2. Co3parh mporpamMmy pemieHHsl 3ajadd Ha J0O00M alJrOpPUTMUYECKOM SI3bIKE
IPOrpaMMUPOBAaHUS.
3. OTtnaauTe NMpOrpaMMmy C UCIOJIb30BAHMEM MHCTPYMEHTAIbHBIX CPENICTB.
4. CocTaBUThH OTUET IO MPAKTHUECKOW pabdoTe.
OT14er MO NpPaKTHYECKOH padoTe J0/IKeH BKIKYATD:
1. Anroputm penieHus 3a1auu.
2. Texcr nmporpaMmsl Ha SI3bIKE IPOrPAMMHUPOBAHHSL.
3. HaGop TecToB AJig OTJIaIKK POTPAMMBI.

3agava: Mmeercs marpuina pasmepa N*M. Onpenenuth, B KaKOW CTPOKE
KOJIMYECTBO MOJIOKUTEIBHBIX JJIEMEHTOB HauOOJIbIIIEE.

KoHTpoJbHBbIE BOIPOCHI.

1. Yto Takoe TECTUpPOBAHHUE IPOTPAMMBI?

2. Yto Takoe oTiIafgKa mporpaMmsl?

3. Kakue craguu TeCTHpOBaHUS BBIACISIOT P pa3padbotke [107?

4. Kakue pa3nuyaroT Moaxojibl B JOPMUPOBAHUH TECTOBBIX HAOOPOB?

5. B ueM cyTh TeCTUPOBAHUS METOJOM —TIOKPBITHS OTIepaTopoBl?

6. B ueM cyTh TecTHpOBaHUS METOJAOM —IIOKPHITHS pemieHuiil?

7. B ueM cyThb TE€CTUPOBAHUS METOJAOM —TIIOKPBITUS yCIOBUMA|?

8. B ueM cyTh TeCTUpPOBaHUS METOJ0M —KOMOMHATOPHOTO MOKPBITUS YCIOBUNA?
9. B ueM cyTh MeTO/1a SKBUBAJIEHTHBIX pa30UEHUI1?

10. B uem cyTh MeTOQ aHANM3a TPAHUYHBIX 3HAYEHUN?



MMPAKTUYECKASA PABOTA Ne 13
Tema: [lokyMeHTUpPOBaHUE Pe3YJbTATOB TECTUPOBAHUA

Heas padoTbl: TMOJIy4YeHUE MPAKTUYECKUX HABBIKOB  O(OpPMIICHHUS
POTOKOJIOB TECTUPOBAHUSA U OTJIAJIKH MPOTPAMMBI.

Oo6opynoBanme: IIK, mporpammuoe obGecrieuenne — Visual Studio, MS
Word, HHCTPYKIIMH IO BBITIOJIHEHUIO PA0OTHI.

CnpaBoyHbIi MaTepHaJI:

TectupoBanure — mpolecc BBITOJHEHUS MPOrpaMMbl Ha HAOOpEe TECTOB C
LEJIbIO BBISBIICHHUS OLINOOK.

ObecneunTh NOBTOPSIEMOCTh IPOIECCa TECTUPOBAHUS HEIOCTaTOYHO — BbI
JIOJKHBI OLIEHHWBATh U MPOEKT, YTOOBI MOKHO ObUIO TOYHO CKa3aTh, yJIydllaeTcs
OH B pe3yipTaTe H3MEHEHMH WM yxyamaercs. Bor HekoTtopble kaTeropuu
JaHHBIX, KOTOPbIE MO>KHO COOMPATH C LIENBIO OLIEHKHU MPOEKTa!

— aJMUHUCTpaTHBHOE omnucaHue aedekra (mara oOHapYy>KEHHUs, COTPYIHUK,
COOOIMBIINI O AedeKTe, HoMEP COOPKHU MPOrpaMMBbl, AaTa WCIPABICHU);

— TIOJIHOE OMKCAaHKE MPOOIJIEMBI;

— JIeUCTBUS, IPEIIPUHATHIC JIJIs1 BOCIIPOU3BEACHUS TPOOIIEMBI;

— TPEIIOKEHHBIC CITOCOOBI pelIeHuUs TPOOIIEMBI;

— POJCTBEHHbIC Ne(DEKTHI;

— TSDKECTh MpoOJeMbl (HampuMep, KpUTHUEcKash mpoOsiema, «HENpHUsSTHAasD)
WJIM KOCMETHYECKasl);

— uCTOYHMK  Jedexrta:  BbIpabOTKa  TpeOOBaHMIA,  MPOEKTUPOBAHUE,
KOJAMPOBaHHUE UITH TECTUPOBAHNUE;

— BUA AedeKkTa KOAMPOBAHHS: OIMMOKA 3aHWKEHHUS WM 3aBbIIICHUS Ha 1,
ommrOKa PUCBaUBaHMsI, HEJOMYCTUMBIA MHIEKC MAacCHUBa, HEMPABWIBHBIN BBI30B
METO/A U T. 11.;

— KJIACChl U METO/bl, I3MEHEHHbIE IIPU UCIIPABIICHUU J1e(EKTa;

— YHCIIO CTPOK, 3aTPOHYTHIX J1e(PEeKTOM;

— BpeMs, yIlIeIee Ha HaX0xAeHue edexTa;

— BpeMs, yIlIeIlee Ha UCpaBiieHne aedeKTa.

Cobupasi 3TU AaHHBIE, BBl CMOXETE IMOJCYUTHIBATH HEKOTOPHIE MOKa3aTelu,
MO3BOJIAIOIIKE CIENAaTh BHIBOJ 00 U3MEHEHHH KauecTBa MPOEKTa:

— uyuchno Je(eKToB B KaXAOM Kiacce; BCE YHMCIA  1eJIecoo0pa3Ho
OTCOPTUPOBATh B MOpPSAKE OT XYAIIEro Kiacca K JydllleMy M, BO3MOXHO,
HOPMAJIM30BaTh MO pa3Mepy Kiacca;

— 4yucio JedeKTOB B KaXIOM METO/AE, BCE YHCIa LEeIecoo0pa3Ho
OTCOPTHUPOBATh B TOPSAAKE OT XYAIIEr0 METOJa K JIy4IIEMYy U, BO3MOXKHO,
HOPMAJIM30BaTh 10 pa3Mepy METOJa;

— CcpeaHee BpeMs TEeCTUPOBAHUS B pacueTe Ha OJUH OOHApYKEHHbIHN J1e(eKT;

— CpeaHee 4yncio 0OHapyKeHHBIX AedEKTOB B pacyeTe Ha OJNH TECT;

— cpemHee BpeMs NpOTpaMMHUpPOBaHHUS B pacdyeTe Ha OJWH HCIPaBICHHBIN
nedeKT;

— TIPOIEHT KOJIa, MOKPBITOTO TECTAMU;

— 4ucio Je(EeKTOB, OTHOCSIIUXCS K KaX/10l KaTerOpUu TAKECTH.



Kpome npoToko0JIOB TECTUPOBAHUS YPOBHS MPOEKTA, BbI MOKETE XPAHUTH U
JUYHBIE MPOTOKOJBI TECTUPOBaHUS. MoOXkeTe BKIHOYaTh B HHUX KOHTPOJIbHBIE
CIUCKHM OIIMOOK, KOTOpbIE Bbl JOMYCKAaeTe 4Yalle BCEro, M YKa3blBaTh BpeMms,
3aTpauynBacMoO€ BaMH Ha HANMCAaHHWE KOJla, €ro TECTUPOBAHWE W HCIPABJIECHUE
OLLINOOK.

Conepxanue padoThbI:

3axanue
1. BolmomHuTh  TECTHpOBaHWE MPOTPaMMbl, Pa3pabOTAHHON B MPAKTHUYECKON
pabote Ne 4,

2. OpopMUTh TPOTOKOJIBI TECTUPOBAHUSI.
3. OopmuTh OTUET TIO MPAKTHUECKOW pabdoTe.

OT4eT MO NpaKTHYECKOIl padoTe J0JIKEH BKIKYATD:

1. BaemHioro crienudukanuto.

2. Habop TecToB.

3. TekcT mporpaMMbl Ha SI3bIKE MPOTPAMMHUPOBAHUS.
4. ITpOTOKOJIBI TECTUPOBAHUSI IPOTPAMMBI.
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